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Preface

Thank you for choosing Goodrive600A series variable-frequency drive (VFD).

Goodrive600A series VFDs are high-performance multi-drive products launched by INVT for high-end applications. The
system adopts a modular design and integrates booksize rectifier and inverter units with uniform depth and height to form
an efficient common DC bus drive system. Units are cascaded via network cables, enabling high-speed communication
and coordinated control. This allows precise control of multiple loads and provides three key benefits: energy savings,
simplified operation, and reduced total system cost.

Goodrive600A series VFDs integrate synchronous motor (SM) and asynchronous motor (AM) control functions, combining
torque control, speed control, and position control, and deliver excellent control performance. The products adopt
advanced vector control technology and the latest digital signal processors dedicated to motor control. This not only
enhances system reliability and environmental adaptability, but also enables optimized functions and application flexibility
through customer-specific and industry-oriented design.

In order to meet diversified customer demands, the VFD provides abundant expansion cards including programmable
expansion card, PG card, communication card and 1/0O expansion card to achieve various functions as needed. Each unit
supports up to two expansion cards, significantly enhancing system scalability and adaptability.

® Programmable expansion card (PLC card): Adopts the mainstream development environment for customers to
carry out secondary development easily, fulfilling varied customized needs and reducing customer cost.

® PG card: Supports various encoders, including incremental encoders and resolvers, and employs digital filtering
technology to enhance electromagnetic compatibility, ensuring stable long-distance reception of encoder signals. It
also features encoder disconnection detection, effectively preventing system exceptions caused by feedback loop
faults.

® |/O card: Used for expanding digital input/output and analog input/output, while also supporting sampling and
detection from various temperature sensors.

® Communication card: Supports multiple communication protocols, including CANopen, PROFINET, PROFIBUS
DP, and EtherCAT. CANopen is standard on this series, while other protocols require optional expansion cards. The
rectifier unit is equipped with CANopen master functionality, enabling the conversion of various communication data
into CANopen messages for transmission to slave devices. This simplifies the configuration of external control
equipment and reduces network setup costs.

Goodrive600A series VFDs feature a booksize structure and high power density design, significantly saving installation
space. The entire system undergoes comprehensive electromagnetic compatibility (EMC) optimization, meeting
environmental requirements for low noise and minimal electromagnetic interference. Additionally, the products are
designed to withstand harsh operating conditions, including grid fluctuations, temperature, humidity, and dust, further
enhancing system reliability and durability.

This manual instructs you how to install, wire, set parameters for, diagnose and remove faults for, and maintain the VFD,
and also lists related precautions. Before installing the VFD, read through this manual carefully to ensure the proper
installation and running with the excellent performance and powerful functions into full play.

If the end user is a military unit or the product is used for weapon manufacturing, please comply with relevant export
control regulations in the Foreign Trade Law of the People's Republic of China, and complete necessary formalities.

The manual is subject to change without prior notice.
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1 Safety precautions

1.1 What this chapter contains
Read this manual carefully and follow all safety precautions before moving, installing, operating and servicing the product.
Otherwise, equipment damage or physical injury or death may be caused.

We shall not be liable or responsible for any equipment damage or physical injury or death caused due to your or your
customers' failure to follow the safety precautions.

1.2 Safety definition

Danger: Severe personal injury or even death can result if related requirements are not followed.
Warning: Personal injury or equipment damage can result if related requirements are not followed.
Note: Actions taken to ensure proper running.

Trained and qualified professionals: People operating the equipment must have received professional electrical and
safety training and obtained the certificates, and must be familiar with all steps and requirements of equipment installing,
commissioning, running and maintaining and capable of preventing any emergencies.

1.3 Warning symbols

Warnings caution you about conditions that can result in severe injury or death and/or equipment damage and advice on
how to prevent dangers. The following table lists the warning symbols in this manual.

Symbol Name Description Abbreviation
Severe personal injury or even death can result if
Danger Danger .
related requirements are not followed.
. . Personal injury or equipment damage can result if
Warning Warning .
related requirements are not followed.

Electrostatic |The PCBA may be damaged if related requirements

are not followed.

“\ Forbid

& !

discharge

Hot sides |Do not touch. The VFD base may become hot.

As high voltage is still present in the bus capacitor

A\

Electric shock

after power off, wait for at least five minutes (or 15 min
/ 25 min, depending on the warning symbols on the
machine) after power off to prevent electric shock.

o
A\
A

Read manual

Read the operation manual before operating the
equipment.

Note

Note

Actions taken to ensure proper running.

Note

1.4 Safety guidelines

A\

® Only trained and qualified professionals are allowed to carry out related operations.

Do not perform wiring, inspection or component replacement when power supply is
applied. Ensure all the input power supplies have been disconnected before wiring or
inspection, and wait for at least the time designated on the VFD or until the DC bus

1-
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voltage is less than 36V. The minimum waiting time is listed in the following.

VFD model Minimum waiting time
380V 1.5kW-110kwW 5 minutes
380V 132kW-315kW 15 minutes
380V =355kW 25 minutes
660V 22kW—-132kwW 5 minutes
660V 160kW-355kW 15 minutes
660V 400kW—-630kW 25 minutes

® Do not refit the VFD unless authorized; otherwise fire, electric shock or other injury may
result.

fi ® The base may become hot when the machine is running. Do not touch. Otherwise, you
may get burnt.

A ® The electrical parts and components inside the VFD are electrostatic sensitive. Take
M measures to prevent electrostatic discharge when performing related operations.

1.4.1 Delivery and installation

® Do not install the VFD on inflammables. In addition, prevent the VFD from contacting or
adhering to inflammables.
® Connect the optional braking parts (such as braking resistors, braking units or feedback
A units) according to the wiring diagrams.

® Do not run the VFD if it is damaged or incomplete.
® Do not contact the VFD with damp objects or body parts. Otherwise, electric shock may
result.

Note:

Select appropriate tools for VFD delivery and installation to ensure the safe and proper running and avoid physical
injury or death. To ensure personal safety, take mechanical protective measures like wearing safety shoes and
working uniforms.

Protect the VFD against physical shock or vibration during the delivery and installation.
Do not carry the VFD only by its front cover as the cover may fall off.

Install the VFD in a location inaccessible to children and the general public.

Use the VFD in proper environments. (For details, see section 2.4 Environment checking.)
Prevent the screws, cables and other conductive parts from falling into the VFD.

As leakage current of the VFD during running may exceed 3.5mA, ground properly and ensure the grounding
resistance is less than 20mQ. The conductivity of PE grounding conductor is the same as that of the phase conductor
(with the same cross sectional area).

R, S, and T are the power input terminals, while U, V, and W are the output motor-connection terminals. Connect the
input power cables and motor cables properly; otherwise, the VFD may be damaged.

1.4.2 Commissioning and running

® Cut off all power supplies connected to the VFD before terminal wiring, and wait for at

least the time designated on the VFD after disconnecting the power supplies.
A ® High voltage is present inside the VFD during running. Do not carry out any operation on

the VFD during running except for keypad setup.

® The VFD may start up by itself when P01.21=1. Do not get close to the VFD and motor.
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The VFD cannot be used as an "Emergency-stop device".

The VFD cannot act as an emergency brake for the motor; it is a must to install a

mechanical braking device.

® When driving a permanent magnet SM, besides the above-mentioned items, the following
work must be done before installation and maintenance:

» All input power supplies have been disconnected, including the main power and
control power.

» The permanent-magnet SM has been stopped, and the voltage at the output end of
the VFD is lower than 36V.

> After the permanent-magnet SM has stopped, wait for at least the time designated
on the VFD, and ensure the voltage between + and - is lower than 36V.

» During operation, it is a must to ensure the permanent-magnet SM cannot run again
by the action of external load; it is recommended to install an effective external braking
device or cut off the direct electrical connection between the permanent-magnet SM
and the VFD.

Note:
® Do not switch on or switch off the input power supplies of the VFD frequently.

e |f the VFD has been stored without use for a long time, perform capacitor reforming (described in chapter 10
Maintenance), inspection and pilot run for the VFD before the reuse.

® Close the VFD front cover before running; otherwise, electric shock may occur.

1.4.3 Maintenance, servicing, and component replacement

® Only trained and qualified professionals are allowed to perform maintenance, inspection,
and component replacement for the VFD.
A ® Cut off all power supplies connected to the VFD before terminal wiring, and wait for at
least the time designated on the VFD after disconnecting the power supplies.
® During maintenance and component replacement, take measures to prevent screws,

cables and other conductive matters from falling into the internal of the VFD.

Note:
® Use proper torque to tighten screws.

® During maintenance and component replacement, keep the VFD and its parts and components away from
combustible materials and ensure they have no combustible materials adhered.

® Do not carry out insulation voltage-endurance test on the VFD, or measure the control circuits of the VFD with a
megohmmeter.

® During maintenance and component replacement, take proper anti-static measures on the VFD and its internal parts.

1.4.4 Disposal

A The VFD contains heavy metals. Dispose of a scrap VFD as industrial waste.

K Dispose of a scrap product separately at an appropriate collection point but do not place it in
the normal waste stream.
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2 Quick startup

2.1 What this chapter contains

This chapter introduces the basic installation and commissioning rules that you need to follow to realize quick installation
and commissioning.

2.2 Unpacking inspection

Check the following after receiving the product.

1. Whether the packing box is damaged or dampened. If any problems are found, contact the local INVT
dealer or office.

2. Whether the model identifier on the exterior surface of the packing box is consistent with the purchased
model. If any problems are found, contact the local INVT dealer or office.

3. Whether the interior surface of the packing box is abnormal, for example, in wet condition, and whether
the machine's enclosure is damaged or cracked. If any problems are found, contact the local INVT

dealer or office.

4. Whether the product nameplate is consistent with the model identifier on the exterior surface of the
packing box. If any problems are found, contact the local INVT dealer or office.

5. Whether the accessories (including the manual, keypad, and expansion card) inside the packing box
are complete. If any problems are found, contact the local INVT dealer or office.

2.3 Checking before use

Check the following before using the VFD.

1. Mechanical type of the load to be driven by the VFD to verify whether the VFD will be overloaded during
work. Whether the power class of the VFD needs to be increased.

. Whether the actual running current of the motor is less than the rated current of the VFD.

. Whether the control accuracy required by the load is the same as that provided by the VFD.

. Whether the grid voltage is consistent with the rated voltage of the VFD.

G| [W|N

. Check whether expansion cards are needed for selected functions.

2.4 Environment checking

Check the following before installing the VFD:

1. Whether the actual ambient temperature exceeds 40°C. When exceeded, derate 1% for every increase
of 1°C. Do not use the VFD when the ambient temperature exceeds 50°C.

Note: When the VFD is built in a cabinet, the ambient temperature is the temperature of air in the
cabinet.

2. Whether the actual ambient temperature is lower than -10°C. When the temperature is lower than

-10°C, use heating devices.
Note: When the VFD is built in a cabinet, the ambient temperature is the temperature of air in the
cabinet.

3. Whether the altitude of the application site exceeds 1000m. When exceeded, derate 1% for every
increase of 100m. When the installation site altitude exceeds 3000m, consult the local INVT dealer or
office.

4. Whether the actual environment humidity exceeds 90% or condensation occurs. If yes, take additional
protective measures.

5. Whether there is direct sunlight or biological invasion in the environment where the VFD is to be used. If
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yes, take additional protective measures.

6. Whether there is dust or inflammable and explosive gas in the environment where the VFD is to be

used. If yes, take additional protective measures.

2.5 Checking after installation

Check the following after the VFD installation is complete.

1. Whether the input power cables and motor cables meet the current-carrying capacity requirements of
the actual load.

2. Whether correct accessories are selected for the VFD, the accessories are correctly and properly
installed, and the installation cables meet the capacity carrying requirements of all components
(including the input reactor, input filter, output reactor, output filter, DC reactor, braking unit and braking
resistor).

3. Whether the VFD is installed on non-flammable materials and the heat-radiating accessories (such as
the reactor and braking resistor) are away from flammable materials.

4. Whether all the control cables and power cables are separately routed and whether EMC specification
requirements are taken into full account during the routing.

5. Whether all grounding systems are properly grounded according to the requirements of the VFD.

6. Whether all the installation clearances of the VFD meet the requirements in the manual.

7. Whether the installation mode conforms to the instructions in the operation manual. Vertical installation
is recommended whenever possible.

8. Whether the external connection terminals of the VFD are tightly fastened and the torque is
appropriate.

9. Whether there are screws, cables, or other conductive items left in the VFD. If yes, get them out.

2.6 Basic commissioning

Complete the basic commissioning as follows before the actual use of the VFD:

1. According to the actual motor parameters, select the motor type, set motor parameters, and select the
VFD control mode.

2. Check whether autotuning is required. If possible, de-couple the VFD from the motor load to start
dynamic parameter autotuning. If the VFD cannot be de-coupled from the load, perform static
autotuning.

3. Adjust the ACC/DEC time according to the actual work condition of the load.

Perform device commissioning by means of jogging and check whether the motor rotational direction is
correct. If not, change the rotation direction by swapping any two phase wires of the motor.

5. Set all control parameters and then perform actual run.
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3 Product overview

3.1 What this chapter contains

This chapter describes the basic working principle, specifications, nameplate, and models of the product.

3.2 Basic principles

The VFD is used to control asynchronous AC induction motors and permanent magnet synchronous motors. It consists of
the rectifier unit and inverter unit. The rectifier unit converts 3PH AC voltage into DC voltage, and the inverter unit converts
DC voltage into AC voltage that can be used by an AC motor. The 22kW-110kW rectifier units are equipped with a built-in
braking unit so that the braking transistor connects the external braking resistor to the DC circuit to dissipate the feedback
energy when the DC voltage exceeds the max. value. The following figure shows the schematic diagram and main circuit

O] (O] MO

Rectifier unit Inverter unit 1 Inverter unit 2 Inverter unit N

Ul |Vl |wi Uz | vz w2 un | Vn |Wn
RST

Figure 3-1 Goodrive600A system schematic

diagram of each unit.
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Figure 3-2 Half-controlled rectifier unit (45kW) main circuit schematic
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Figure 3-3 Half-controlled rectifier unit (160kW and 355kW) main circuit schematic
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Figure 3-4 Uncontrolled rectifier unit (22kW and 110kW) main circuit schematic

(+) ©

J il J

AYl
]

Figure 3-5 Inverter unit main circuit schematic
Note:

® The 22kW, 45kW, and 110kW rectifier units come standard with a built-in braking unit. Other rectifier unit models can

be equipped with an optional external braking unit.

® The 160kW and 355kW rectifier units support the use of optional built-in input current detection module for data
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analysis, which needs to be customized.

3.3 Product specifications

Table 3-1 Half-controlled rectifier unit specifications

Function Specifications
AC 3PH 380V (-15%)—-440V (+10%)
Input voltage (V)
Rated voltage: 380V
Power - -
inoUt Input current (A) |See section 3.6 Product ratings.
inpu
P Input frequency
(H2) 50Hz or 60Hz; Allowed range: 47-53 (50Hz), 57-63 (60Hz)
z
Output voltage (V)|457Vdc-684Vdc
Power |Output current (A) |See section 3.6 Product ratings.
output Output power . .
See section 3.6 Product ratings.
(kw)
Protection against ) o . . .
inout voltage Protection against input voltage exceptions, such as input phase loss, input
input v
P . 9 voltage too low, three-phase imbalance of input voltage
) exceptions
Protection - — - - - — - - -
functio Braking circuit |Protection against braking circuit overcurrent, braking resistor short-circuit,
unctions
protection braking transistor shoot-through, and braking overload
Other protection [Such as protection against overvoltage, undervoltage, and
functions overtemperature
o Five regular inputs. Max. frequency: 1kHz; internal impedance: 3.3kQ
Digital input i
Resolution: < 2ms
Two programmable relay outputs
RO1A: NO; RO1B: NC; RO1C: common
Relay output
RO2A: NO; RO2B: NC; RO2C: common
Peripheral Contact capacity: 3A/250VAC, 1A/30VDC
interface One RS485 interface, supporting the Modbus communication protocol
Communication |Two CAN communication interfaces, of which CAN1 supports the CANopen
interface communication protocol and CAN2 supports the CAN master/slave control
protocol.
Expansion Two expansion interfaces: SLOT1 and SLOT2
interfaces Supporting communication cards and PLC cards
Installation ) ) ) o
Wall mounting or flange installation (it is not supported by 355kW models)
method
Temperature of o ) )
. -10°C — 50°C. Derating is required when the ambient temperature exceeds
running
) 40°C.
environment
IP rating IPOO
Others | Pollution degree |Degree 2
Cooling method |Forced air cooling
. . The 45kW rectifier unit comes standard with a built-in braking unit. Other
Braking unit . . ) ) . . .
rectifier unit models can be equipped with an optional external braking unit.
All the series meet the IEC61800-3 C3 requirements.
EMC filter Optional external filters can be used to meet the IEC61800-3 C2
requirements.

Product overview
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Table 3-2 Uncontrolled rectifier unit specifications

Function ‘ Specifications
Gateway-type uncontrolled rectifier unit (with gateway functionality)
Input voltage (V) |AC 3PH 380V (-15%)—-440V (+10%) Rated voltage: 380V
Power | Input current (A) |See section 3.6 Product ratings.
input Input frequency
(H2) 50Hz or 60Hz; Allowed range: 47-53 (50Hz), 57-63 (60Hz)
z
P Output voltage (V)|457Vdc-684Vdc
ower
outout Output current (A)|See section 3.6 Product ratings.
utpu
P Output power (KW)|See section 3.6 Product ratings.
Protection against
input voltage  |Supports input phase loss protection
) exceptions
Protection - — - - X — . - —
function Braking circuit |Protection against braking circuit overcurrent, braking resistor short-circuit,
unctions
protection braking transistor shoot-through, and braking overload
Other protection ) )
) Such as protection against overvoltage, undervoltage, and overtemperature
functions
o Five regular inputs. Max. frequency: 1kHz; internal impedance: 3.3kQ
Digital input i
Resolution: < 2ms
Two programmable relay outputs
RO1A: NO; RO1B: NC; RO1C: common
Relay output
RO2A: NO; RO2B: NC; RO2C: common
Peripheral Contact capacity: 3A/AC250V, 1A/DC30V
interface One RS485 interface, supporting the Modbus communication protocol
Communication |[Two CAN communication interfaces, of which CAN1 supports the CANopen
interface communication protocol and CAN2 supports the CAN master/slave control
protocol.
Expansion Two expansion interfaces: SLOT1 and SLOT2
interfaces Supporting communication cards and PLC cards
Installation . . .
Wall mounting or flange installation
method
Temperature of o ] )
) -10°C — +50°C. Derating is required when the ambient temperature exceeds
running
. 40°C.
environment
IP rating IPOO
Pollution degree |Degree 2
Others - - -
Cooling method |Forced air cooling
The 22kW and 110kW rectifier units come standard with a built-in braking
Braking unit  |unit. Other rectifier unit models can be equipped with an optional external
braking unit.
All the series meet the IEC61800-3 C3 requirements.
EMC filter Optional external filter: Meets IEC 61800-3 Category C2 requirements, and
supports 3m motor cable
Non-gateway-type uncontrolled rectifier unit (without gateway functionality)
Input voltage (V) |AC 3PH 380V (-15%)—440V (+10%) Rated voltage: 380V
Power | Input current (A) |See section 3.6 Product ratings.
input Input frequency
(H2) 50Hz or 60Hz; Allowed range: 47-53 (50Hz), 57-63 (60Hz)
z

-0-
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Input current (A)

Function Specifications
Output voltage (V)|457Vdc-684Vdc
Power |Output current (A)|See section 3.6 Product ratings.
output Output power . )
See section 3.6 Product ratings.
(kw)
Input voltage
abnormality  |Supports input phase loss protection
) protection
Protection - — - - - — - - —
funct Braking circuit |Protection against braking circuit overcurrent, braking resistor short-circuit,
unctions
protection braking transistor shoot-through, and braking overload
Other protection ) )
) Such as protection against overvoltage, undervoltage, and overtemperature
functions
One-channel programmable relay output
) Relay output  |[RO1A: NO; RO1B: NC; RO1C: common
Peripheral .
Contact capacity: 3A/AC250V, 1A/DC30V
interface — . - -
Communication |One-channel CAN communication interface, supporting the internal CAN
interface protocol between rectifier and inverter units
Installation ) ) )
Wall mounting or flange installation
method
Temperature of L . .
] -10°C — 50°C. Derating is required when the ambient temperature exceeds
running
. 40°C.
environment
IP rating IPOO
Pollution degree |Degree 2
Others - - -
Cooling method |Forced air cooling
The 22kW and 110kW rectifier units come standard with a built-in braking
Braking unit  |unit. Other rectifier unit models can be equipped with an optional external
braking unit.
All the series meet the IEC61800-3 C3 requirements.
EMC filter Optional external filter: Meets IEC 61800-3 Category C2 requirements, and
supports 3m motor cable
Table 3-3 Inverter unit specifications
Function Specifications
) Input voltage (V)|350Vdc—800Vdc
Power input

See section 3.6 Product ratings.

Power output

V)

Output voltage

0- 0.7* Input voltage (V)

(A)

Output current

See section 3.6 Product ratings.

(kw)

Output power

See section 3.6 Product ratings.

Output

frequency (Hz)

0-590Hz

-10-
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Function Specifications
Space voltage vector control, sensorless vector control (SVC), and sensor
Control mode
vector control (FVC)
Asynchronous motor (AM) and permanent magnet synchronous motor
Motor type
(SM)
. For AMs: 1:200 (SVC)
Speed ratio
For SMs: 1:200 (SVC); 1:1000 (FVC)
Speed control
+0.2% (SVC); + 0.02% (FVC)
accuracy
Technical
Speed
control ] +0.3% (SVC)
fluctuation
performance
Torque response|< 20ms (SVC); < 5ms (FVC)
Torque control
10% (SVC); 5% (FVC)
accuracy
For AMs: 0.25Hz/150% (SVC)
Starting torque |For SMs: 0.25Hz/150% (SVC)
0Hz/200% (FVC)
Overload 150% of rated current for 1 minute, 180% of rated current for 10 seconds,
capacity 200% of rated current for 1 second
Settings can be implemented through digital, analog, pulse frequency,
Frequency |[multi-step speed running, simple PLC, PID, Modbus communication,
setting method |CANopen communication and so on.
Settings can be combined and the setting channels can be switched.
) Automatic
Running it The output voltage can be kept constant although the bus voltage
voltage
control g changes.
regulation
performance
Comprehensive protection functions, such as protection against
Fault protection |overcurrent, overvoltage, undervoltage, overtemperature, and overload;
protection against communication faults and position control faults
Speed tracking . ) .
) Used to implement impact-free smooth startup for rotating motors
restart function
Analod inout Two inputs. All: 0(2)-10V / 0(4)—-20mA; Al2: -10 — +10V
ginp Resolution: £ 20mV
Analog output |One output; AO1: 0-10V/0-20mA
Four regular inputs; max. frequency: 1kHz; internal impedance: 3.3kQ
Digital input g P a y P
Resolution: < 2ms
Digital output |One Y terminal open collector output
Two programmable relay outputs
Relav outout RO1A: NO; RO1B: NC; RO1C: common
Peripheral Y OUPUL 2 02A: NO; RO2B: NC: RO2C: common
interface Contact capacity: 3A/AC250V, 1A/DC30V
One RS485 interface, supporting the Modbus communication protocol
... |One CAN1 (RJ45) communication interface, used for networking
Communication o
. communication
interface i, . o .
One CAN2 (wiring terminal) communication interface, used for
master/slave synchronization control
. Two expansion interfaces: SLOT1 and SLOT2
Expansion . C
. Supporting PG cards, PLC cards, communication cards, I/O cards and so
interfaces on

-11-
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Function Specifications
Installation . . .
Wall mounting or flange installation

method

Temperature of N . .
runnin -10°C — 50°C. Derating is required when the ambient temperature exceeds

Others . d 40°C.
environment

IP rating IPOO

Pollution degree |Degree 2

Cooling method |Forced air cooling

3.4 Product nameplate

Note:

-

invt

ez

Model: GD600A-71-045-4-B
Power: 45kW

Input:  AC 3PH 380V(-15%)-440V(+10%) 110A 47Hz-63Hz

Output: DC 1.35*Uinput

SIN:

EiE
i
ot

Made in China

Shenzhen INVT Electric Co., Ltd. Y

Figure 3-6 Rectifier unit nameplate

invt

CES |

Model: GD600A-51-7R5-4
Power: 7.5kW
Input: DC 350V-800V

SIN:

Output: AC 3PH 0-0.7*Uinput 18.5A 0Hz-400Hz g%ﬁ]

O

Made in China

.

Shenzhen INVT Electric Co., Ltd. )

Figure 3-7 Inverter unit nameplate

® The preceding are standard product nameplate examples. The marking such as "CE" on the nameplate is marked
according to actual certification conditions.

®  You can scan the QR code on the nameplate to download the product manual.

3.5 Model designation code

A model designation code contains product information.

GD600A-61-110-4-B-S

@ )

® @66

Figure 3-8 Model description

Field Segment Description Example
Product series Product series |GD600A:  GDG600A  series  high-performance
abbreviation © abbreviation multi-drive VFD
51: Inverter unit
Unit type ) Unit type code  |61: Uncontrolled rectifier unit
71: Half-controlled rectifier unit
Rated power ® Power code 110: 110kW
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Field Segment Description Example

4: AC 3PH 380V(-15%) — 440V(+10%)

Voltage class @ Voltage class code
Rated voltage: 380V

. . . . Blank: No built-in braking unit

Braking unit ® Braking unit ) )

B: Braking unit as a standard part
Order management ® Order management |Blank: Gateway-type (with gateway functionality)
number number S: Non-gateway-type (without gateway functionality)

3.6 Product ratings

Table 3-4 Half-controlled rectifier unit ratings

Power Busbar .
Rated .| Braking
supply | Input current |Output current|current-carryi
Product model power i . current
(KW) capacity AC (A) DC (A) ng capacity )
(kVA) (A)
GDG600A-71-045-4-B 45 76 110 135 350 47.5
GD600A-71-160-4 160 215 320 380 350 -
GDG600A-71-355-4 355 433 625 766 - -

Table 3-5 Uncontrolled rectifier unit ratings

Power Busbar :
Rated .| Braking
supply | Input current |Output current|current-carryi
Product model power ) . current
(KW) capacity AC (A) DC (A) ng capacity )
(kVA) (A)
GD600A-61-022-4-B 22 45 55 67 200 37
GD600A-61-022-4-B-S 22 45 55 67 200 37
GD600A-61-110-4-B 110 169 225 276 350 145
GDG600A-61-110-4-B-S 110 169 225 276 350 145

Note:

®  The input current of the rectifier unit is measured in the scenario where the input voltage is 380 V without additional
external reactors.

® The 160kW and 355kW rectifier units support the use of optional built-in input-side Hall, which needs to be

customized.
Table 3-6 Inverter unit ratings
Rated Carrier Busbar .
Product model SO Input current DC| Output current e UEDsy current—ca.rryln
KW) (A) AC (A) (kH2) g capacity
(A)
GD600A-51-1R5-4 1.5 3.6 3.7 1-15 (8) 200
GD600A-51-2R2-4 2.2 55 5 1-15 (8) 200
GD600A-51-004-4 4 9.6 9.5 1-15 (8) 200
GD600A-51-5R5-4 55 14.2 14 1-15 (8) 200
GD600A-51-7R5-4 7.5 19 18.5 1-15 (8) 200
GD600A-51-011-4 11 26 25 1-15 (8) 350
GD600A-51-015-4 15 33 32 1-15 (4) 350
GD600A-51-018-4 18.5 40 38 1-15 (4) 350
GD600A-51-022-4 22 47 45 1-15 (4) 350
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Note:

. Busbar
Rated Carrier ;
Input current DC| Output current current-carryin
Product model power ) AC (A) frequency S—
(kw) (kHz) o Sl
(A)
GD600A-51-030-4 30 62 60 1-15 (4) 350
GD600A-51-037-4 37 79 75 1-15 (4) 350
GD600A-51-045-4 45 97 92 1-15 (4) 350
GD600A-51-055-4 55 121 115 1-15 (4) 350
GD600A-51-075-4 75 158 150 1-15(2) 350
GD600A-51-090-4 90 206 180 1-15 (2) 350
GD600A-51-110-4 110 240 215 1-15(2) 350
GD600A-51-132-4 132 288 260 1-15 (2) 350
GD600A-51-160-4 160 350 305 1-15(2) 350

® The rated output current of the inverter unit is the output current when the output voltage is 380V.

® The current-carrying capacity indicates the current-carrying capacity of the DC bus copper bar of a unit.

® Within the allowable input voltage range, the output current/power cannot exceed the rated output current/power.

3.7 Product structure

The following figure shows the gateway-type rectifier unit structure (taking the 380V 45kW rectifier model as an example).

18

_—

i?
- 16

15

Figure 3-9 Gateway-type rectifier unit structure

No. Name Description
1 DC busbar Positive and negative DC bus copper bar.
» Upper cover (including the Used to protect the DC high voltage output. For details about
keypad) keypad operations, see section 5.4 Operation procedure.
3 Shield cable clamp Used to fix and install the shield layer of the control cable.
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No. Name Description
4 Middle cover Used to protect control terminals and expansion cards.
5 Tie seat Used to fix cables.
6 AC terminal cover Used to protect AC input terminals and protect electric shock.
7 AC terminals Entire machine AC inputs (R/S/T).
8 Middle cover snap-fit Used to fix the middle cover.
9 Expansion card slot 2 Expansion card slot 2 (SLOT2).

Expansion card slot sealing plate (a standard model has no

10 Expansion card slot cover . . . . .
expansion card installed, and the slot is sealed with this plate).

11 Expansion card slot 1 Expansion card slot 1 (SLOTL1).

12 Control terminals Control circuit terminals on the control board.

13 Switch DIP switch on the control board.

14 Keypad socket Socket for connecting the keypad to the upper cover.

15 Parallel copper bar Parallel copper bar of the rectifier unit.

16 Copper bar coverplate Terminal coverplate for the DC bus copper bar.

17 RJ45 communication terminal |RJ45 communication terminal on the control board.

18 24V power terminal 24V power terminal on the drive board.

The following figure shows the non-gateway-type rectifier unit structure (taking the 380V 22kW rectifier model as an

example).
1
2
—®
== Wy
=
3 5
P
a
®
'y
Qo
-]
1
H
H
| ] |
Figure 3-10 Non-gateway-type rectifier unit structure
No. Name Description
1 24V power terminal 24V power terminal on the drive board.
» Upper cover (including the Used to protect the DC high voltage output. For details about
keypad) keypad operations, see section 5.40peration procedure.
3 Middle cover Used to protect relay terminals, DIP switches, and so on.
4 Braking terminal Connects to the external braking resistor.
5 AC terminals AC input; equipped with a flip cover to prevent electric shock.
6 Middle cover snap-fit Used to fix the middle cover.
7 Tie seat Used for relay cable fixing.
8 Relay terminals Control board relay terminals.
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No. Name Description
9 Switch DIP switch on the control board.
10 Keypad socket Socket for connecting the keypad to the upper cover.
11 DC busbar Positive and negative DC bus copper bar.
12 Copper bar coverplate Terminal coverplate for the DC bus copper bar.
13 RJ45 communication terminal |RJ45 communication terminal on the control board.

Note: Rectifier units are classified into half-controlled and uncontrolled types. All half-controlled units feature a
gateway-type structure. Uncontrolled units are available in both gateway-type and non-gateway-type structures, where
the external structure of the gateway-type uncontrolled unit is identical to that of the half-controlled unit.

The following figure shows the inverter unit structure (taking the 380V 37kW inverter model as an example).

Figure 3-11 Inverter unit structure

No. Name Description
1 DC busbar Positive and negative DC bus copper bar.
5 Upper cover (including the Used to protect the DC high voltage output. For details about
keypad) keypad operations, see section 5.4 Operation procedure.
3 Shield cable clamp Used to fix and install the shield layer of the control cable.
4 Middle cover Used to protect control terminals and expansion cards.
5 Tie seat Used to fix cables.
6 AC terminal cover Used to protect AC output terminals and protect electric shock.
7 AC terminals Complete unit AC outputs (U/V/W).
8 Middle cover snap-fit Used to fix the middle cover.
9 Expansion card slot 2 Expansion card slot 2 (SLOT2).
) Expansion card slot sealing plate (a standard model has no
10 Expansion card slot cover . ) . . .
expansion card installed, and the slot is sealed with this plate).
11 Expansion card slot 1 Expansion card slot 1 (SLOT1).
12 Control terminals Control circuit terminals on the control board.
13 Switch DIP switch on the control board.
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Product overview

No.

Name

Description

14

Keypad socket

Socket for connecting the keypad to the upper cover.

15

Parallel copper bar

Parallel copper bar of the inverter unit.

16

Copper bar coverplate

Terminal coverplate for the DC bus copper bar.

17

RJ45 communication terminal |RJ45 communication terminal on the control board.

18

STO terminal

STO terminal on the control board.

19

24V power terminal

24V power terminal on the drive board.
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4 Installation and selection guidelines

4.1 System model selection

The VFD adopts a booksize design that allows flexible unit arrangement in single-row or double-row layouts. The rectifier
units can be placed on the left or in the middle of the inverter units, and multiple rectifier units can also be connected in
parallel.

4.2 What this chapter contains

This chapter describes the mechanical installation and electrical installation of the VFD.

® Only trained and qualified professionals are allowed to carry out the operations
mentioned in this chapter. Carry out operations according to instructions presented in
chapter 1 Safety precautions. Ignoring these safety precautions may lead to physical
injury or death, or device damage.

® Ensure the VFD power has been disconnected before installation. If the VFD has been

A powered on, disconnect the VFD power and wait for at least the time specified on the

VFD, and ensure the POWER indicator is off. You are recommended to use a multimeter

to check and ensure the VFD DC bus voltage is below 36V.

® The VFD installation must be designed and done according to applicable local laws and
regulations. INVT does not assume any liability whatsoever for any VFD installation
which breaches local laws or regulations. If recommendations given by INVT are not
followed, the VFD may experience problems that the warranty does not cover.
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4.2.1 System model selection

Determine the load layout
and motor requirements.

'

Determine the motor type,
quantity, and specifications.

Select the inverter unit
model.

'

Calculate the power.

Select the rectifier unit
model.

'

Calculate the bus current.

y

Determine the combined
layout.

'

Yes

Does the bus need
0 connect to external powe|
terminals?

l

Select external power terminals
for the common DC bus

Frame design « ]

End

4.2.2 Load and motor selection

1. Select the appropriate motor type and quantity according to the mechanical load and operation characteristics.

2. Define technical requirements including rated power, torque, speed, starting performance, commissioning, braking,
overload capacity, and temperature rise limits.

3. Select the motor rated power, rated voltage, and rated speed according to the motor product catalog.

4. Under the premise of fully satisfying the mechanical equipment load, the motor capacity is economically and
reasonably selected.

Pn=(\/§xUn><In><coscpxn)
P, : Rated power; U, : Rated voltage; I,,: Rated current; cosq: Power factor; n : Efficiency

4.2.3 Inverter unit selection

1. Determine the number of inverter units according to the number of motors, with the prerequisite that one motor needs
one inverter unit.

2. Select the power rating and model for the inverter units according to the motor rated power.
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3. For details about inverter unit specifications, see section 3.3 Product specifications.

4.2.4 Rectifier unit selection

1. Calculate the total rated power of all inverter units that have been selected.

2. Select rectifier units according to the power rating of the inverter units in the system. The coefficient varies with the
number of inverter units. The rectifier unit selection formula is as follows.

Inverter unit quantity < 5: Precifier = (P1 + P2 + P3 + P4 + Ps)

Inverter unit quantity > 5: Prectfier = 0.8 * (P1 + P2 + P3 + -« + P + Pp)
P1, P2, ... Pna, Pn: Inverter power. For details, see Figure 3-7 Inverter unit nameplate.
Note:

®  When the mechanical equipment has demanding requirements for overload capacity, set Precifier t0 100%—150%;
when the equipment overload capacity is low, set Precifier to 60%—80%.

®  Only rectifier units of the same power rating can be connected in parallel, with a maximum of 4 units. If the required
power exceeds the total capacity of 4 parallel units, use rectifier units with higher power ratings for parallel
connection.

4.2.5 Combined arrangement

The VFD features a booksize design with highly flexible layout options. They can be arranged in a single-row or dual-row
layout. The rectifier unit can be positioned either in the middle or on either side of the inverter units.

Arrangement Layout diagram Requirement
I I l2 3 kb b Ie
=t ——— | == = = |
- —-_— - — —— ——
. I(rectifier)20.8*(11+1,
Single-row RO Igtlatlstet. )
!gyout li+lo+Hz+ g+ s+ g+, . . <
(rectlf:e;ton the 350A
e
) Li+ls++....<200A
Rectifier unit Inverter unit
mmm  Current-carrying capacity: 350 A
== Current-carrying capacity: 200 A
B 2 It I la Is
[ == = —-— - =
—— = == -_— ——
O o0 [e] .
I(rectifier)20.8*(I1+1;
. g g g g
Single-row | ... + latlgtlstHgtl+. )
layout i i & H l1+l+I3+...<350A
(rectifier in the | | { | la+ls+lg+l7+...<350A
middle) Is+lg+17+...<200A
L I3+...<200A
Inverter unit Rectifier unit Inverter unit
mmm  Current-carrying capacity: 350 A
= Current-carrying capacity: 200 A
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Arrangement Layout diagram Requirement

I(rectifier)20.8*(11+1,
+ Iz +lg+ls+lgt.. )
lo+ls+lg+Is+et. . . <
200A

Single-row
layout
(external DC
bus connection)

Rectifier unit Inverter unit

=  Current-carrying capacity: 350 A
= Current-carrying capacity: 200 A

=

Rectifier unit Inverter unit

I(rectifier)20.8*(I1+1;
Double-row + |3+|4+|5+|6+|7+---)

_ layout B l1+1o+13+...<350A
(single r_ectlfler la+Is+lg+l7+...<200A
unit) Is+...<200A

LI I
Inverter unit
—_— Current-carrying capacity: 350 A
— Current-carrying capacity: 200 A
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Arrangement Layout diagram Requirement

=

I(rectifier
] 1)+lI(rectifier
Rectifier unit Inverter unit 2)20.8*(I1+lp+Iz+4+15
+|5+|7+...)
Double-row I(rectifier

layout 1)/lI(rectifier 2)=
(multiple rectifie (I +lp+lg+.. )/ (la+s+g
units in parallel) I la 5 I +7+. )=

l1+lo+I3+...<350A
- i

I7
L l4+I5+lg+17+.. .<350A
>N >N Is+...<200A
’
g g

lg+l7+...<200A

Rectifier unit Inverter unit

mmm  Current-carrying capacity: 350 A

= Current-carrying capacity: 200 A

I(rectifier)=20.8*(11+1,

=

+
Single-row e whbe —__ la+la+ls+lg+l7.. . +lg+lg
layout = = +l10...)

l1+1o+13+1,<400A
lo+13+1,<350A
Is+lg+l7+...<200A
lg+lg+lig.. .<100A

(single rectifier oo

on the left)

__...,_
=== =10
Y |
====10| ' <+

e |I(rectifier
1)+lI(rectifier 2)=
0.8*(Iy+lo+I3+l4+]5+lg
+l7.. . +lgtlgslio.. . 1t

@o% 2
@o% =2

Single-row 0 0 oo F\z = = e 4 o b b o |12+|13___)
layout clolololclolel[elo|¢clo o oa::ﬁo l1+12+13+14<400A
(dual-rectifier on ] H H H HH | a H % H HH lo+13+1,<350A
the left) [l [l Is+lg+l7...<400A
Recterunt | — R R | le+l7...<350A
I7+...<200A

|g+|g+|10...S2OOA
ly1+11o+] 3., .<100A
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Note:

® The current-carrying capacity of the DC bus copper bars is available in two specifications: 200A and 350A. In the
diagram, the thick line (mmm) represents the 350A copper bar, and the thin line (=) represents the 200A copper bar;
for detailed specifications, see section 3.6 Product ratings. When designing the layout, calculate the current flowing
through the DC bus copper bars to ensure it does not exceed their current-carrying capacity.

® Two types of external DC bus terminals are available: 100A and 200A. Select the appropriate terminal based on your
current requirements, and ensure that the current carrying capacity is not exceeded during operation.

4.3 Mechanical installation

4.3.1 Installation environment

The installation environment is critical for reliable long-term operation of the VFD. Install the VFD in an environment that
meets the following requirements.

Environment Condition

Installation site |Indoor
e -10-+50°C.

® When the ambient temperature exceeds 40°C, derate 1% for every increase of 1°C.
® |tis not recommended to use the VFD when the ambient temperature exceeds 50°C.
® To improve reliability, do not use the VFD in the places where the temperature changes

rapidly.
Ambient pIctY.

When the VFD is used in a closed space, such as control cabinet, use a cooling fan or
temperature

air conditioner for cooling, preventing the internal temperature from exceeding the
temperature required.

® At low ambient temperatures, if the unit is powered on after a prolonged power-off
period, an external heating device must be added to eliminate internal icing/frosting.
Failure to do so may result in equipment damage.

® The relative humidity (RH) of the air must be less than 90%.
Humidity |® Condensation is not allowed.
® The max. RH cannot exceed 60% in the environment where there are corrosive gases.

Storage

-30—+60°C
temperature

Install the VFD in a place:
® Away from electromagnetic radiation sources
® Free from oil mist, corrosive gases, and flammable gases.

R ) ® Without the chance for foreign objects such as metal powder, dust, oil and water to fall

unning

environment into the VFD (do not install the VFD onto combustible objects such as wood)
Free from radioactive substances and flammable substances.

Without hazardous gases or liquids.

Low-salt environment.

No direct sunlight.

Lower than 1000m.

When the altitude is higher than 1000m but lower than 3000m, derate by 1% for every

Altitude increase of 100m.

® \When the installation site altitude exceeds 3000m, consult the local INVT dealer or
office.

Vibration ~ |The max. vibration acceleration cannot exceed 5.8m/s” (0.60).

Installation o . . o
Adopt vertical installation to ensure optimal heat dissipation.

direction
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Note:
® The units must be installed in a clean and well-ventilated environment based on the housing IP rating.

® The cooling air must be clean enough and free from corrosive gases and conductive dust.

4.3.2 Installation direction

The units can be installed on the wall or in cabinets.
The units must be installed vertically. Check the installation position according to following requirements.

For details about the outline dimensions, see Appendix D Dimension drawings.

OK NG
& 0
|
9
a. Vertical installation b. Horizontal installation c. Sideways installation

Figure 4-1 Unit installation direction

4.3.3 Installation method
The unit installation method depends on the outline dimensions:
1. Wall mounting: suitable for all rectifier units and inverter units

2. Flange mounting: applicable to 380V 160kW and lower rectifier units and inverter units

/] L
4
. . o . —
J v ]
Wall mounting Flange mounting

Figure 4-2 Unit installation method

1. Mark the installation hole positions. For details about the installation hole positions, see Appendix D Dimension
drawings.

2. Secure the screws or bolts into the marked positions.
3. Lean the unit against the wall.
4.  Tighten the fastening screws to the wall.

Note: The flange mounting plate must be used for flange mounting.
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4.3.4 Installation backplate design requirements

1. Installation backplate thickness and rigidity reinforcement principles

To prevent the power unit from being damaged during transportation and to ensure the normal running of the power unit,
the power unit installation backplate needs to have sufficient rigidity and strength, and the thickness is not less than 2mm.
Reinforce the backplate at the top and bottom mounting feet. The reinforcement methods include:

Solution 1: Horizontally bend the backplate.

2. Rules of making installation holes

The book-size units feature equal height and equal clearance (50mm) for installation holes. The installation holes are
prefabricated when the backplate is processed, and the combined installation can also be flexibly configured. For details
about the hole positions, see Appendix D Dimension drawings.

To prevent damage to the power unit during transportation, the mounting screws must not be fastened solely into the
tapped holes of the mounting backplate. They must be further secured by installing self-clinching nuts or independent nuts
on the rear side of the backplate.

To ensure a reliable connection of the built-in DC bus of the power unit, the relative positions of the rectifier unit mounting
holes must be accurate. It is recommended to machine the mounting holes in the backplate in advance and avoid drilling
holes on site.

4.3.5 Installation space and heat dissipation

To ensure that the units are installed reliably and in good heat dissipation, pay attention to the following:

1. 50mm-wide units must not be installed individually. At least three units should be installed in parallel to ensure
mechanical stability.

2. For applications requiring up and down installation, reserve sufficient clearance around the units to ensure effective
heat dissipation. For details, see Figure 4-3.

3. A minimum ventilation clearance must be maintained above and below each unit to ensure proper heat dissipation.
See Figure 4-4.

Note: The dimensions specified in Figure 4-3 and Figure 4-4 represent the minimum clearance requirements.
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Air outlet

tttt

‘ / f
] tttt
™ 40
‘ 71
Air duct baffle ; -§ Air duct baffle
— (prevents hot air S~ (prevents hot air
10 10 recirculation) tt recirculation)
‘ Airflow gui
guide
8 tt U t t plate
(YJ -
‘ “
4 -
A S
Air inlet
2 ot -
™ <
! @
Front view Side view

Figure 4-3 Clearance for side-by-side installation of multiple units (unit: mm)

Barrier
s

t =P Fxhaust air

o

100 ~=— — 100~=—

t <= |ntgke air

A
% \ Barrier

Figure 4-4 Installation clearance with obstructions above and below (unit: mm)
To ensure good heat dissipation of the units, design the air inlet and outlet as follows:

1. Airinlet area formula: S = (1.5 t0 2.0) x (Sunitz + Sunitz + Sunitz + ... + Sunitn)
In which, S indicates the system ventilation area while Syni: indicates the ventilation area of each unit. For details
about the ventilation area of a unit, see Table 4-1.
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2.  Air outlet area formula:
S = (1.2to 1.5) x Air inlet area

3. In the case that the system exhaust fan is installed at the air outlet, the actual total air volume of the fan must not be
less than the sum of the air volume required by all units. For details about the air volumes required by the units, see
Table 4-1.

Table 4-1 Ventilation areas and actual air volumes of units

o 2 Actual air volume
No. Product model Ventilation area (cm”)
(CFM)
1 GD600A-51-1R5-4 15 8
2 GD600A-51-2R2-4 15 8
3 GD600A-51-004-4 15 20
4 GD600A-51-5R5-4 15 20
5 GD600A-51-7R5-4 15 20
6 GD600A-51-011-4 45 70
7 GD600A-51-015-4 45 70
8 GD600A-51-018-4 45 70
9 GD600A-51-022-4 45 70
10 GD600A-51-030-4 45 70
11 GD600A-51-037-4 45 100
12 GD600A-51-045-4 90 150
13 GD600A-51-055-4 90 150
14 GD600A-51-075-4 90 150
15 GD600A-51-090-4 160 230
16 GD600A-51-110-4 160 230
17 GD600A-51-132-4 160 270
18 GD600A-51-160-4 160 270
19 GD600A-61-022-4-B(-S) 15 18
20 GD600A-71-045-4-B 50 40
21 GD600A-61-110-4-B(-S) 90 125
22 GD600A-71-160-4 150 180
23 GDG600A-71-355-4 130 352
Note: Ventilation area refers to the actual through-hole area in the cut-out area: Ventilation area = Cut-out
area x Cut-out rate
Unit conversion: 1CFM=0.0283185 m*/min

Note:

® Not only the dissipation space for units but also the dissipation conditions for other devices in the cabinet must be
fully considered.

® |n applications requiring vertical (stacked) installation, air deflectors must be installed. For details, see Figure 4-3.

® |n cases of passive ventilation (no system exhaust fan installed at the air outlet), air duct baffles must be installed to
prevent hot air recirculation. For details, see Figure 4-3.
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4.3.6 Busbar connection

The DC busbars of the units require the removal of the top cover for connection.

® Before removing the keypad cover, ensure the unit has been powered off for more than

C 5 minutes.
® Avoid dropping the cover during disassembly, as it may cause damage to the equipment
or personal injury.

1. Remove the upper cover.
Step 1 Rotate the middle cover|Step 2 Rotate the translucent|Step 3 Pull out the top cover
upwards and remove it. keypad cover upward, and vertically.

then wuse a flat-head
screwdriver to loosen the
fixing screws of the upper

cover.
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2. Connect the busbars.

Step 1 Loosen the DC busbar screws (without removing them completely).

Step 2 Rotate and connect the parallel copper busbars, then tighten the corresponding screws.

bYD D

T o
3 [2) o @|
= =
© @ o

3. Install the upper cover.
Step 1 Insert the upper cover|Step 2 Fasten the screws fixed on|Step 3 Insert the two snap-fits

into the bus block. the upper cover with a of the middle cover into
flat-head screwdriver, and the upper cover, and
close the translucent keypad rotate and secure it onto
cover. the chassis.
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4.3.7 External busbar connection terminal installation

Reserved mounting holes in the busbar base for external busbar connection terminal

]

SN

‘Beop

External busbar
connection terminal
(200 A)
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Use diagonal cutters or a similar tool to cut out the
knockout along its edge, and remove any burrs.

Before
removal

After
removal

Note: Please tighten screws with proper torque: For M3: 56 kgf-cm; For M5: 25—-28 kgf-cm

4.3.8 Grounding aluminum bar installation

To ensure proper grounding of the entire system and establish an equipotential bonding path, install grounding aluminum
bars at the mounting holes between adjacent units and secure the bars to the mounting plate so that the units are
interconnected through the grounding bars.

Grounding aluminum bar
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4.3.9 AC terminal cover removal and installation

1. Remove the AC terminal cover.
Step 1 Insert a screwdriver into the|Step 2 Rotate the AC terminal{Step 3 Pull the AC terminal
slot at the center of the AC cover up. cover out vertically.

terminal cover, and push it
up to open the snap-fit.

2. Install the AC terminal cover
Step 1 Insert the snap-fit at the|Step 2 Rotate the AC terminal|Step 3 Press the middle of the
bottom of the AC terminal cover downward. AC terminal cover until

cover into the chassis slot. the snap-fit clicks into
the chassis slot.

= =
I gﬁﬁﬁ [T/
i

4.4 Standard wiring of the main circuit

4.4.1 Main circuit wiring

iPB___ ()] \
(O] | () (+)I<? R | (+)
O | OB IR |
Rectifier Inverter Inverter
——— unit unit - unit ———
3PH —& = Input SL—( R U %ﬁoulput H U %Output ‘(\‘
o e s v v
supply H’A%E'%Jlltfri T w ‘\‘ filter ¢ ‘\‘ W Ll _filter ¢ -
Fuse T PE PE J—i PE %

Figure 4-5 Main circuit wiring
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Note: The fuse, braking resistor, input reactor, input filter, output reactor, and output filter are all optional parts. For details,

see Appendix E Peripheral options.

4.4.2 Main circuit terminals

1/©yb\g /?
13),

” ! DC busbar

7| [*f

¢

A .

" (I

% ioa, -

- LT

Bottom

AC terminals
(R/SIT)

Emc VE.R
LVDF& grounding screw
EMC grounding screw

Braking resistor
terminals

Figure 4-6 22kW rectifier unit main circuit terminals

f o 0 == o 0 ‘:'+
E‘= =) I8
©ee®  eU g
— - - |
 E— —
@ DC busbar
é’“ EMC grounding screw
VDR grounding screw
. [
A EMC VDR
5 i 4
i
i
—©
eP[| R S|T]®
T T
AC terminals
(R/ISIT)
PB (+)

Figure 4-7 110kW rectifier unit main circuit terminals
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0 0
= = 0
L]
=== _—
@ DC busbar
J .
A
®
&
B
| .
L]
Bottom AC terminals
(RISIT)
Braking resistor VDR grounding screw
terminals EMC grounding screw

Figure 4-8 45kwW and 160kW rectifier unit main circuit terminals

DC busbar

® o terminals
[©]
° ~ N
i -° "
@:
-] ®
.
] ®
[ @ ®
®
o, e
AC
terminals
(RISIT)

Figure 4-9 355kW rectifier unit main circuit terminals
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DC busbar

<

(
{

H@

7

=

AC terminals (U/V/W)

Figure 4-10 Inverter unit main circuit terminals

Table 4-2 Main circuit terminal description

Terminal .
- Name Function
R,ST Main circuit power inputs |3PH AC input terminals, connected to the grid
U, VvV, W VFD outputs 3PH AC output terminals, usually connected to the motor
Positive bus terminal/Braking
) resistor terminal 1 (+), (-): connected to the braking unit
) Negative bus terminal (+), PB: connected to the braking resistor
PB Braking resistor terminal 2
Grounding terminal for safe protection; each unit carries one PE
PE Grounding terminal terminal and proper grounding is required. The grounding
resistance is less than 10Q.

Note:

® |t is not recommended to use asymmetrical motor cables. If there is a symmetrical grounding conductor in the motor
cable besides the conductive shielded layer, ground the grounding conductor on the VFD end and motor end.

® Braking resistors and braking units are optional parts.

® Route the motor cable, input power cable and control cable separately.

4.4.3 Wiring procedure for main circuit terminals

1. Connect the grounding conductor of the input power cable to the grounding terminal (PE) of the rectifier unit, connect
the phase conductors to the R, S and T terminals, and tighten securely.

2. Strip the motor cable, and connect the shield layer to the grounding terminal of the inverter unit using the 360° loop
connection method. Connect the phase conductors to the U, V and W terminals, and tighten securely.

3. Connect the braking resistor supplied with a shielded cable to the designated position using the method introduced in
the previous step.

4. Secure all cables mechanically outside the VFD.
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L, £

NG Y
The screw is The screw is
not fastened fastened

Figure 4-11 Screw installation diagram

Shielding bracket
(optional)

Hose clamp (optional), used to secure
the exposed shield of the motor cable
to the shielding bracket

~_

Figure 4-12 360° connection

4.4.4 Safety capacitor jumper

In applications equipped with a residual-current device (RCD), if the RCD trips during startup, disconnect the safety
capacitor-to-ground jumper of the rectifier unit by removing the screw labeled EMC in the following figure.

EMC VI?R

Note: Please tighten screws with proper torque: For M3: 5-6 kgf-cm

4.4.5 Grounding system compatibility check

This product is equipped with a built-in EMC filter as standard and can be used in both symmetrically and asymmetrically
grounded systems. When the VFD is used on an asymmetrically grounded system, the EMC screws, including the EMC
screw, EMC AC screw, and EMC DC screw, as well as the EMC clip, must be removed to prevent the internal EMC filter
capacitors from being connected to ground potential, which may cause the VFD to trip or become damaged. The VFD is
designed for TN-S, TT, and IT grounding systems.

4.4.5.1 EMC filter

The VFD with an internal EMC filter can be installed on a symmetrically grounded TN-S system. If the VFD is installed in
another grounding system, it may be necessary to disconnect the EMC filter and the VDR. See sections 4.4.5.3 When to
disconnect the EMC filter or VDR: TN-S, IT, corner-grounded delta and midpoint-grounded delta systems and 4.4.5.4
Guidelines for installing the VFD in TT systems.
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Warning
é Do not install a VFD with an EMC filter on a system that is not suitable for the filter, as this
may result in hazards or damage to the VFD.

Note: When the internal EMC filter is disconnected, the EMC compatibility of the VFD will be significantly reduced and will
not meet the EMC compatibility motor cable length requirements in appendix C.5.2 EMC compliance declaration.

4.4.5.2 Phase-to-ground VDR

Most VFDs are designed to operate on three-phase power supply systems with symmetrical line voltages. To meet surge
immunity requirements, these VFDs are equipped with VDRs, which provide voltage surge protection as well as
phase-to-phase and phase-to-ground protection. The VDR circuit is designed only for surge suppression (transient line
protection) and is not intended for continuous operation.

Note: For ungrounded supply systems, the phase-to-ground VDR can provide a continuous current path to ground.
Exceeding the published phase-to-phase, phase-to-ground voltage or energy ratings may damage the VDR.

Standard VFDs with VDRs can be installed in symmetrically grounded TN-S systems. If the VFD is installed to another
grounding system, it may be necessary to disconnect the VDR. See sections 4.4.5.3 When to disconnect the EMC filter or
VDR: TN-S, IT, corner-grounded delta and midpoint-grounded delta systems, 4.4.5.4 Guidelines for installing the VFD in
TT systems, and 4.4.5.6 Disconnecting the internal EMC filter or VDR.

Warning
f Do not connect the phase-to-ground VDR to a system that is not suitable for the VDR when
installing the VFD. Otherwise, the VDR circuit may be damaged.

4.45.3 When to disconnect the EMC filter or VDR: TN-S, IT, corner-grounded delta and
midpoint-grounded delta systems

The requirements for disconnecting EMC filters and VDRs, as well as additional requirements for different power systems
are shown in the following.

Grounding| Symmetrical grounding TN-S Corner-grounded delta (B1) and IT system (floating ground or
stem system, also known as midpoint-grounded delta (B2) high resistance grounding
Rectifier umi grounding Y system (A) systems < 600V [>300hm]) (C)

Do not disconnect the EMC AC Disconnect the EMC AC screw and
22kW screw, EMC DC screw, and VDR | EMC DC screw. Disconnect the VDR

Disconnect the EMC AC screw,

EMC DC screw, and VDR screw.
screw. screw.

45kW and Do not disconnect the EMC or Disconnect the EMC screw and VDR Disconnect the EMC screw and

higher VDR screw. screw. VDR screw.
11 —————— L1 ———————— L1 ——————— L1
N L3 L3
PE ‘ PE ‘ PE
= ~ Drive = Z‘ Drive N Z‘ Drive
A B1 B2 C

Note: These are the EMC filter and VDR screws in the VFDs in different frame sizes.

Rectifier unit EMC filter screw VDR screw
22kW EMC AC screw and EMC DC screw VDR
45kW and higher EMC screw VDR

4.4.5.4 Guidelines for installing the VFD in TT systems

The VFD can be installed on the TT system under the following conditions:
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®  Aresidual current protection device has been installed in the power supply system.

®  Verify that the screws have been disconnected. Otherwise, the leakage current from the EMC filter, VDR, and

capacitor can cause the residual current protection device to trip.

Rectifier unit

EMC filter screw

VDR grounding screw

22kW EMC AC screw and EMC DC screw VDR screw
45kW and higher EMC screw VDR screw
LYY Y L1
N

7z

Note: The VFD will not be compliant with the EMC classification if the EMC filter screw is disconnected. The VFD does not
guarantee the proper operation of the drive internal ground leakage detector. In large systems, the leakage protection

device may trip unexpectedly.

4.4.5.5 ldentifying grid grounding systems

Warning

A\

Only qualified electrical personnel shall perform the work described in this section.
Depending on the installation location, this work can even be classified as live work. Only
qualified electrical professionals certified for this type of work are permitted to proceed.
Comply with all applicable local regulations. Failure to do so may result in injury or death.

To determine the grounding system, check the power transformer connections. Refer to the applicable electrical drawings
of the actual installation building. Otherwise, measure these voltages at the switchboard and see the table to identify the

grounding system type.

) Input line phase-to-phase voltage (U..)
° Input line L1 to-ground voltage (Ur1-g)
o Input line L2 to-ground voltage (Uiz-c)
° Input line L3 to-ground voltage (Uys.g)

The following table shows the relationship between line-to-ground voltage and line-to-line voltage for each grounding

system.
UL U|_1.G U|_2.G U|_3.G Power system type
X 0.58 X 0.58 X 0.58 X Symmetric grounding system (TN-S system)
X 1.0X 10X 0 Corner-grounded delta system (asymmetric)
Neutral-grounded delta system
X 0.866 X 0.5X 0.5 X i
(asymmetrical)
Voltage level Voltage level Voltage level ) ) .
IT system (floating or high resistance
X changes over | changes over | changes over ) )
i i i grounding [>30Q]) asymmetric
time time time
TT system (protective earth connection of
Voltage level Voltage level Voltage level . . ) )
electrical equipment is provided by local
X changes over | changes over | changes over . )
i i i connection. A separate protective earth
time time time L
connection is installed at the generator)

4.4.5.6 Disconnecting the internal EMC filter or VDR

To disconnect the internal EMC filter or VDR, proceed as follows:
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Step 1 Turn off the power supply to the VFD.

Step 2 Disconnect the internal EMC filter, remove the EMC screw (see the EMC filter and VDR screw descriptions for
VFDs of different power classes in section 4.4.5.3 When to disconnect the EMC filter or VDR: TN-S, IT,
corner-grounded delta and midpoint-grounded delta systems for details).

Step 3 To disconnect the VDR, remove the VDR screw.

Step 4 For the models with the built-in EMC filter, the common-mode capacitor circuit is grounded to the heat sink
through the EMC screw, forming a loop path for high-frequency noise and releasing high-frequency interference;
if leakage protection is applied during startup when a leakage circuit breaker has been configured, disconnect the
EMC screw (see EMC filter and VDR screw descriptions for VFDs of different power classes in section 4.4.5.3
When to disconnect the EMC filter or VDR: TN-S, IT, corner-grounded delta and midpoint-grounded delta
systems for details).

o0 ond

22kW rectifier 45kW rectifier 110kW and 160kW rectifier

Figure 4-13 EMC screw
Note:
® Do not remove the EMC screw when the VFD is powered on.

® Disconnecting the EMC filter will reduce the VFD electromagnetic compatibility, which may cause the failure to meet
the EMC specification requirements.

®  For the models with embedded EMC filter, the common-mode capacitor circuit is grounded to the heat sink through
the EMC screw, forming a loop path for high-frequency noise and releasing high-frequency interference; if leakage
protection is applied during startup when a leakage circuit breaker has been configured, disconnect the EMC screw.
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4.5 Standard wiring of the control circuit
4.5.1 Rectifier unit control circuit wiring

Internal networking RJ45 interfaces
A B

[ ] [ ]

Gateway-type rectifier unit

_ s1 %» a5+ |
I DS‘“”G } RS485
1 . \_ 485 L inati
- s [ [&d — +J communication
4@ @: O 4 CGND ¢
_ S3 s
| B °| cantH CAN
2 =] ;‘H\ . .
= I s [0 — } communication
s5 ] ’ ¥ 1
i 4@ OFF ON  cgND &
com CANZH | . CAN
P }communication
‘ +24V 2
PE CGND
ROIA
RO Relay 1 output
ro1C elay 1 outpu
External power { +24E RO2A
input com RO2B Relay 2 output
RO2C
Figure 4-14 Gateway-type rectifier unit wiring
Internal networking RJ45 interfaces
A B
Non-gateway-type rectifier unit
SW1
o 2
] 1
Relay output
OFF ON y P
External +24E
power supply I
input COM

Figure 4-15 Non-gateway-type uncontrolled rectifier unit wiring
Note: The network cable between the uncontrolled rectifier unit and the inverter unit must be connected.
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4 5.2 Rectifier unit control circuit terminals

E] +24E
E] COM
E] +24E
] COM
B |::]
= = A D
g
]
CAN2
i
A swy CANL
® CANL
A RS485
Qo
2] CANIH| ®@| @] caNniL
CAN2H| @ | @ || CAN2L
g 485+ | @ | @] 485-
CGND| @ | @ || s5
Z coM| ®| @] sa
: kb
PW
- I | +24v | @] @ff s1
ROZC | e O] roic
RO2B O roiB
rozal | O] ro1a
+24E
CcoM
+24E
CcoM
CAN
L v s [ 485

ROIC [0
D ROTB E
I 0. ROTA |

E V00e9ANPOOY
[

Figure 4-17 Non-gateway-type rectifier unit control circuit terminals
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4 5.3 Rectifier unit control circuit terminal definition

Terminal type‘ Name ‘ Description
Gateway-type rectifier unit control circuit terminals
PW External power supply terminal for digital inputs
Voltage range: 12—-24V
+24V |User power supply provided by the VFD. Max. output current; 200mA
COM |Common terminal of +24V
Digital input
s1 . g p
— Internal impedance: 3.3kQ
o Digital input ) )
Digital input S2 9 12-30V voltage input is acceptable.
—— Bidirectional input terminals, supporting both NPN and PNP
Digital input )
S3 3 connection methods
— Max. input frequency: 1kHz
Digital input A . . .
S4 4 Programmable digital input terminals, the functions of which can
— be set through the related parameters
Digital input
S5
5
RO1A
RO1B RO1 output; RO1A: NO; RO1B: NC; RO1C: common
Contact capacity: 3A/AC250V, 1A/DC30V
RO1C
Relay output
RO2A
ROZB RO2 output; RO2A: NO; RO2B: NC; RO2C: common
Contact capacity: 3A/AC250V, 1A/DC30V
RO2C
485+ |For RS485 communication ports, it is recommended to use shielded twisted
485 pair. The termination resistor is connected through switching positions 4 and 5
of DIP switch SW1 to ON.
CAN1H |CAN communication port 1. It can be configured as a CANopen master or slave.
The CAN1H and CANLL terminals are directly connected to the CAN1H and
Communication CANLL CANLL pins of the RJ45 interface inside the rectifier unit.
Use shielded twisted pair cables. The termination resistor is enabled via SW1
positions 2 and 3.
CANZ2H |CAN communication port 2. Use shielded twisted pair cables. The termination
CANZ2L |resistor is enabled via SW1 position 6. It supports the CAN master/slave control.
CGND |Terminal for connecting the communication-wire shield layer
+24E |External power supply input. The input voltage range is 24V+15%, and the
supply current is greater than 1A.

Power supply COM This supply can be disconnected, which does not affect the normal operation of
the unit. Parameter query and setting, and communication debugging can be
performed via the external power supply when the main power is disconnected.

CAN1H |CAN communication port 1
CANL1L |The termination resistor is enabled via SW1 positions 2 and 3.
RS485+ |RS485 internal bus, used to connect to the external keypad or for PC

RJ45 interface commissioning.

RS485- N . . . .
The termination resistor is enabled via SW1 position 1.
*8v Ext I k d I
xternal keypad power su
CGND ypad p pply
/ PE |Grounding terminal (RJ45 metal housing)
Non-gateway-type rectifier unit control circuit terminals
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Terminal type | Name Description
RO1A
RO1 output; RO1A: NO; RO1B: NC; RO1C: common
Relay output | RO1B .
ROLC Contact capacity: 3A/AC250V, 1A/DC30V

CANH |CAN communication port. Use shielded twisted pair cables. It supports internal
CAN communication between the rectifier unit and inverter unit. The termination
resistor is enabled via SW1 position 2.

CANL

RJ45 interface | RS485+ |RS485 internal bus, used for connecting to an external keypad or PC for

RS485- |debugging. The termination resistor is enabled via SW1 position 1.

v External keypad p ppl
xternal keypad power su
/ PE  |Grounding terminal (RJ45 metal housing)

The rectifier unit and inverter unit are connected to the CANopen bus through RJ45. Figure 4-18 shows the RJ45 terminal
interface description.

Figure 4-18 CANopen RJ45 terminals

Table 4-3 RJ45 interface definition

Pin Network signal Description
8, 16 CAN_H CAN bus high level
7,15 CAN_L CAN bus low level
3,6,10,11, 14 NC Not connected
5,13 RS485+ Internal RS485 communication terminal, used to connect to an
4,12 RS485- external keypad or PC.
It can be used as a common ground for the external keypad
1,9 CGND . .
power supply negative and signal cable.
2 +8V External keypad power supply +

Note: When connecting to our TS series PLC, verify the RJ45 signal definition first.
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4.5.4 Rectifier unit DIP switch function description

4.5.4.1 Half-controlled rectifier and inverter control boards

. . . Factory default
Function Description Position . .
position of DIP switch

Internal 485 Switching position 1 to
ON indicates the
termination resistor is
connected.

termination resistor
selection

Communication 485 | Switching positions 4
and 5 to ON indicates

the termination
resistor is connected.

termination resistor
selection

CANL1 termination | Switching positions 2
and 3 to ON indicates

the termination
resistor is connected.

All DIP switches are OFF

resistor selection by default.

(CANopen)

CAN2 termination | SWitching position 6 to
ON indicates the

termination resistor is
connected.

resistor selection
(Master/slave CAN)

4.5.4.2 Uncontrolled rectifier control board (22kW and 110kW)

Factory default

Function Description Position . .
position of DIP switch

Switching position 1 to ON
indicates the termination
resistor is connected.

Internal 485 termination

resistor selection

1 2
ON
o . 485 termination resistor:
CAN termination resistor S,W't_Ch'ng position 2 tO_ON ON
. indicates the termination CAN termination resistor:
selection resistor is connected. ON
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4.5.5 Inverter unit control circuit wiring

FWD run _

Internal networking RJ45 interfaces

FWDjog _

Fault reset _

SW1

e

Analog output

0 - 10V/0 - 20mA

Y1
output

RS485
communication

+10V

o|ofofjo|o|a

RN w| s |o

OFF ON

Power supply for
frequency setting

~

All

A2
GND

Multifunction
analog input

1

-10v
(External connection)

Safety switch

1P E

Open
safety
controller

Safety status feedback

+24V

|

CAN
communication

Relay 1
output

Relay 2
output

External

power supply

input

Figure 4-19 Inverter unit control circuit wiring

4.5.6 Inverter unit control circuit terminals

é"‘mm Bpe> 1Ay ”@f

[l +24E
E] COM
E] +24E
E] CcoM
R
H1 =]
+24V =]
H2 =]
+24V E]
—r—|
’ D
A D
[E flcana
&
swi CAN1
CAN1
| [lrsass
485+ 70 @ | 485-
CAN2H @ | canaL
GND @ |[CGND
+10V @ |ao1
—— Al @ @ [A2
M| @ | @ |com
CME| @] @|v1
M| @ @|s4
oM @ @|s3
W @ @ fs2
w24V | @] @|s1
I
roc| QO O] roic
ro2s| O O ros
ro2a| Of O] rota

Figure 4-20 Inverter unit control circuit terminals
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4 5.7 Inverter unit control circuit terminal definition

Terminal .
Name Description
type
+10V |Internal +10.5V power supply, max. output current: 50mA
All Input range: Al1: 0-10V/0-20mA; Al2: -10V—+10V
Input impedance: 20kQ for voltage input; 250Q for current input
A2 Whether voltage or current is used for input of Al is set through P05.50.
Analog Resolution: 5mV when 10V corresponds to 50Hz
input/output Deviation: £0.5% at 25°C, when input is above 5V/10mA
GND |+10.5V reference ground
Output range: 0-10V or 0-20mA
AO1 |Whether voltage or current is used for output is set through P06.32.
Deviation: £0.5% when output exceeds 5V or 10mA at 25°C
PW External power input terminal for digital input circuits
Voltage range: 12-24V
+24V |User power supply provided by the VFD. Max. output current: 200mA
COM |+24V reference ground
S1 Digital input 1 |Internal impedance: 3.3kQ
S2 Digital input 2 |12—-30V voltage input is acceptable.
S3 Digital input 3 |Bidirectional input terminals, supporting both NPN and PNP
connection methods
L Max. input frequency: 1kHz
S4 Digital input 4 L . . .
Digital input Programmable digital input terminals, the functions of which can be
set through the related parameters
and output

H1 STOinput1 |[Safe torque off (STO) redundant input, connected to the external
NC contact. When the contact opens, STO acts and the VFD stops
output.

The safety input signal cable uses the shielded cable and the

H2 STO input 2 . I~
length is controlled within 25m.

The H1 and H2 terminals are shorted to +24V by default. Remove
the jumper from the terminals before using the STO function.
Switch capacity: 200mA/30V

Output frequency range: 0—1kHz

Y1

CME |Common terminal of open collector output; shorted to COM by default
RO1A
RO1B
Relay RO1C
output RO2A
RO2B
RO2C
485+ |For RS485 communication ports, it is recommended to use shielded twisted pair.

RO1 output; RO1A: NO; RO1B: NC; RO1C: common
Contact capacity: 3A/AC250V, 1A/DC30V

RO2 output; RO2A: NO; RO2B: NC; RO2C: common
Contact capacity: 3A/AC250V, 1A/DC30V

The termination resistor is connected through switching positions 4 and 5 of DIP

485- .
Communica switch SW1 to ON.
tion CANZ2H
Supports the CAN master/slave control
CAN2L

CGND |Terminal for connecting the communication-wire shield layer
+24E |External power supply input. The input voltage range is 24V+15%, and the supply
current is greater than 1A.

Power
supply COM

The power supply can be disconnected, which does not affect the normal operation
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Terminal o
Name Description
type
of the unit. Parameter query and setting, and communication debugging can be
performed via the external power supply when the main power is disconnected.
CAN1H |CAN communication port 1. It supports the CANopen slave protocol (by default).
CANLL The termination resistor is connected through switching positions 2 and 3 of DIP
switch SW1 to ON.
R4S RS485+ |RS485 internal bus, used to connect to the external keypad or for PC
) commissioning.
interface o . . o . .
RS485- |The termination resistor is connected through switching position 1 of DIP switch
SW1 to ON.
8V Ext I k d I
xternal keypad power su
CGND ypad p pply
/ PE Grounding terminal (RJ45 metal housing)

4.5.8 Inverter unit DIP switch function description

Function

Factory default position

Description Position i
of DIP switch

Internal 485
termination resistor
selection

Switching position 1 to
ON indicates the
termination resistor is
connected.

Communication 485
termination resistor
selection

Switching positions 4
and 5 to ON indicates
the termination resistor
is connected.

CANL1 termination
resistor selection
(CANopen)

Switching positions 2
and 3 to ON indicates
the termination resistor

All DIP switches are OFF
by default.

is connected.

CANZ2 termination
resistor selection
(Master/slave CAN)

Switching position 6 to
ON indicates the
termination resistor is

connected.

4.5.9 Control circuit wiring

4.5.9.1 Digital input

Digital input supports two wiring modes: NPN and PNP, and internal or external power supply can be selected. PW and

+24V are shorted before delivery. The default is NPN wiring mode, using the internal power supply.
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S Jumper between CME
r% d}j and COM Jﬁ_Q_EE
BE o 07
g o m [CHEY )|

|
ol -o
" | 485+
felc @& canzH
E GND

+10

VAL
CcoM
CME
CcoM
com

PW
+24V

SO OO0 00000

2l
|
|

=y
=t
=

rl.
[

Bl

Jumper between PW

Jumper between PW
and +24V

and +24V

—oeme
E=oe=16
—uomno

[T

[

Jumpers of inverter unit Jumper of rectifier unit

Figure 4-21 Shorting-wire position

NPN wiring mode:

ernal power supply (NPN mode) External power supply (NPN mode)

Figure 4-22 NPN wiring mode

Short PW to +24V, and connect the COM terminal of the VFD to the common terminal of the external controller when the
internal 24V power supply of the VFD is used.

Remove the short-circuit wires between the PW and +24V terminals, connect the positive terminal of the external 24V
power supply to the PW terminal, and connect the negative terminal of the external 24V power supply to the S terminal
through the switch of the external controller when an external 24V power supply is used.

PNP wiring mode:

Internal power supply (PNP mode) External power supply (PNP mode)

Figure 4-23 PNP wiring mode

Remove the short-circuit wires between the PW and +24V terminals, short PW to COM, and connect the +24V terminal of
the VFD to the common terminal of the external controller when the internal 24V power supply of the VFD is used.

Remove the short-circuit wires between the PW and +24V terminals, connect the negative terminal of the external 24V
power supply to the PW terminal, and connect the positive terminal of the external 24V power supply to the S terminal
through the switch of the external controller when an external 24V power supply is used.

4.5.9.2 Digital output

Digital output is an open-collector output. A pull-up resistor must be configured with a resistance of at least 500Q. The
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internal power supply or external power supply can be used. CME and COM are shorted before the delivery. The internal
power supply is used by default.

\
120V &
|
|
|
|
|
|

Internal power supply External power supply

Figure 4-24 Digital output wiring

Short CME to COM, and connect the +24 V terminal of the VFD to the power input end of the external controller when the
internal 24V power supply of the VFD is used.

Remove the short-circuit wires between the CME and COM terminals, and connect the CME terminal of the VFD to 0V of
the external power supply when an external 24V power supply is used.

4.5.9.3 Relay output

When the relay cuts off the inductive load (such as relay, contactor, and so on) current, a voltage spike occurs and the
relay contacts must be protected. When the relay or contactor coil voltage is 220V AC, a varistor needs to be connected in
parallel at each end of the relay or contactor coil; when the relay or contactor coil voltage is 24V DC, a flyback diode
needs to be connected in parallel at each end of the relay or contactor coil.

220Vac 24vde
Y N
Varistor C 3 F FL{gseCk C - r
[ [
ROA ROA
ROB ROB
ROC ROC

Figure 4-25 Relay output wiring
4.5.9.4 Analog input/output

The analog voltage signal is susceptible to external interference. It is recommended that you use shielded cables for
analog input/output cables, and the connection distance should be as short as possible, and 20 meters at most. The cable
shield layer is connected to the PE terminal of the VFD by using the 360° connection method. In the scenario with severe
interference, analog input/output cables need to be configured with magnetic rings.

Al AO

GND GND

Figure 4-26 Analog input/output wiring
4.5.9.5 24V external power supply

Each unit is configured with two 24V external power interfaces, which can realize the serial connection of the external
power supplies between the units. After the 24V power supply is connected, the control section of the entire system can
function without the main circuit power supply, allowing users to configure parameters and query information.
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Rectifier unit Inverter unit 1 Inverter unit 2 e Inverter unit N
+24E +24E +24E +24E +24E +24E +24E +24E
24V power Portl  Port2 Portl1  Port2 Portl  Port2 Portl  Port2

Figure 4-27 External power supply wiring

4.6 Power distribution protection
4.6.1 VFD and power cable protection

In case of short circuit, the fuse protects input power cables to avoid damage to the VFD; if internal short-circuit occurs in
the VFD, it can protect neighboring equipment from being damaged.

Goodrive600A series VFD
AERAR (o N4

Input cable

M3~

|

Fuse

Figure 4-28 Fuse configuration
Note: Select the fuse according to E.5 Breaker and electromagnetic contactor.
4.6.2 Motor and motor cable protection

If the motor cable is selected based on VFD rated current, the VFD is able to protect the motor cable and motor during
short circuit without other protective devices.

If the VFD is connected to multiple motors, use a separate thermal overload switch or breaker
to protect the cable and motor, which may require the fuse to cut off the short circuit current.

4.6.3 Motor thermal overload protection

The motor must be protected against thermal overload. Once overload is detected, current must be cut off. The VFD is
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equipped with the motor thermal overload protection function, which can block output and cut off the current (if necessary)
to protect the motor.

4.6.4 Bypass connection protection

In some critical scenarios, the power/variable frequency conversion circuit needs to be configured to ensure proper
operation of the system when a fault occurs in the VFD.

In some special scenarios, such as in soft startup, power-frequency running is directly performed after startup, which
requires bypass connection.

ﬁ Do not connect any power source to the VFD output terminals U, V, and W. The voltage
applied to the motor cable may cause permanent damage to the VFD.

If frequent switchover is needed, you can use the switch which carries mechanical interlock or a contactor to ensure motor
terminals are not connected to input power cables and VFD output terminals simultaneously.
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5 Basic operation guidelines and function
descriptions

5.1 What this chapter contains

This chapter instructs you on how to use the VFD keypad and commission the VFD common functions.

5.2 Keypad introduction

The VFD comes standard with a basic LED keypad, which can be used to operate both the rectifier unit and the inverter
unit. You can set the VFD parameters, read state data and perform fault reset through the keypad.
" B B B ®m

RUN FWD TRIP Hz A
TUNE REV Lrem-L- ¢

|
v
_i|

Figure 5-1 Keypad

No. Name Description
Off: Stopped state
RUN/TUNE pp
On: Running state
FWD/RE It is unused in the rectifier state.
Status —
1 . Fault indicator
indicator
Off: Normal state
Flashing: Alarm state
On: Fault state
Hz Frequency unit
RPM Rotation speed unit
2 Unit indicator A Current unit
% Percentage
\% Voltage unit

The five-digit LED display shows various monitoring data and alarm codes such as
the frequency setting and output frequency.

Display| Means |Display| Means |Display| Means |Display| Means

0 0 ! 1 2 2 3 3

4 4 S 5 6 6 7 7

3 LED display 8 8 9 9 A A b b
C C ] d € E F F

H H ! I t L n N

n o 0] P P - r

S S £ t U u u v
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No. Name Description

Programming |Press to enter or exit the level-1 menu, or to cancel a
key parameter change.

Press to enter the next menu level or confirm a
Confirmation [parameter setting.

key In the fault interface, press to implement fault reset.
In autotuning state, press it to start autotuning.

Key

description Press to increase a value or move upward.

DOWN Press to decrease a value or move downward.

In stop and run display interfaces, press the shift key to
Right-shifting |cyclically select the display parameters; during

€ @€ @ @
S

key parameter modification, press the shift key to cyclically
select the digit to be modified.

5.3 Keypad display

The VFD keypad displays information such as the stopped-state parameters, running-state parameters, and fault status,
and allows you to modify function codes.

5.3.1 Status display

In stopped state, the keypad displays stopped-state parameters, as shown in Figure 5-2. In stopped state, the
half-controlled rectifier unit displays the following parameters: grid frequency, braking current, bus voltage, and grid
voltage (while the uncontrolled rectifier unit displays only the bus voltage and braking current). You can press the
key to cyclically switch between the selected parameters. The parameters that the inverter unit can display in the stopped
state are specified by P07.07.

After receiving a valid running command, the rectifier/inverter unit enters the running state, and the keypad displays
running-state parameters, with the RUN/TUNE] indicator on. See Figure 5-2.

In running state, the half-controlled rectifier unit displays the following parameters: grid frequency, braking current, bus
voltage, and grid voltage (while the uncontrolled rectifier unit displays only the bus voltage and braking current). You can
press the key to cyclically switch between the selected parameters. The parameters that the inverter unit can
display in the running state are specified by P07.05 and P07.06.

After detecting a fault signal, the rectifier/inverter unit enters the fault alarm state immediately, the fault code flashes on the
keypad, and the indicator is on. Perform fault reset by using the DATA/ENT] key, control terminals, or communication
commands. If the fault persists, the fault code is continuously displayed.

You can press the key to enter the editing mode in stopped, running, or fault alarm state (if a user password is
used, see the description of P07.00). The editing mode contains two levels of menus in the following sequence: Function
code group or function code number — Function code setting. You can press the key to enter the function
parameter display interface. In the function parameter display interface, you can press the key to save
parameter settings or press the key to exit the parameter display interface.

Display example for stopped state Display example for running state Display example for fault state
o o o’ 00 OO0 0O m OO o o " 0O o0 o
RUN FWD TRIP HZ A \ RUN FWD TRIP HZ A v RUN FWD TRIP HZ A s
TUNE  REV Lrpm—— 9% — TUNE  REV Lrpm—— % - TUNE  REV Lrpm—— 9% —

5000 000 EF

Figure 5-2 Status display
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5.4 Operation procedure

Various operations can be performed on the rectifier/inverter unit through the keypad, including entering/exiting menus,
selecting parameters, and setting parameters.

5.4.1 Modifying function codes

The rectifier unit provides three levels of menus, including:
1. Function code group number (level-1 menu)
2. Function code number (level-2 menu)

3. Function code setting (level-3 menu)

Note: In the level-3 menu, press the [PRG/ESC| or [DATA/ENT] key to return to the level-2 menu. If you press the
key, the set value of the parameter is saved to the control board first, and then the keypad returns to the
level-2 menu, displaying the next function code. If you press the key, the keypad returns to the level-2 menu
directly, without saving the set value of the parameter, and the current function code is displayed.

If you enter the level-3 menu but no digit is flashing, the parameter cannot be modified due to either of the following
reasons:

o It is read-only. Read-only parameters include actual detection parameters and running record parameters.
o It cannot be modified in running state and can be modified only in stopped state.

Example: Change the value of P00.01 from 0 to 1.

OoooOmOaO PRG oooooao oooooao |Z| oooooao
— 5] [ — ———[ENNnN 1
| 5803 P0000] . [POCC 1|
Al digits are 2o The ones d\gn The ones digit E The ones digit
blinking is blinking EsC is blinking is blinking

PRG DATA
Esc ENT
oooooao I:IDDDDD Izl oooooao
ENT
pnnn >
uuy

The ones digit is blinking

Note: When setting the value, you can press to select a digit, or press E + E to adjust it.

Figure 5-3 Modifying a parameter

5.4.2 Setting a password

The rectifier/inverter unit provides the user password protection function. When you set P07.00 to a non-zero value, the
value is the user password. If password protection is enabled, "0.0.0.0.0" is displayed when you press the PRG/ESC key
again to enter the function code editing interface. You need to enter the correct user password to enter the interface. To
disable the password protection function, you need only to set P07.00 to 0.

O oo . O o 0O o0 o o o 0O 0oo0o o o a
ESC
[8000] <« —=[ PO0] «——
Uy U
Al digits are The ones digit is Ii] The ones digit is blinking
blinking blinking

DATA

ERG
ESC

0Oooo oo [ I I B R R | | DATA 000D O oo
DATA ENT
ENT
n-'n ' - n-'nn
U [N —P U (N[N
The ones digit is blinking The ones digit is blinking The ones digit is blinking

Note: When setting the value, you can press to select a digit, or press E + @ to adjust it.

Figure 5-4 Setting a password
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5.4.3 Status viewing

The function code group P17 of the rectifier unit is the status viewing group while the function code groups P17, P18, and
P19 of the inverter unit are the status viewing groups. You can enter the related function code group directly to view the
status.

DooOwm OO DooDo oo IZ| Dooo oo
[6000) «—=[ P00 «——[ P

All digits are e The ones digit is E The ones digit is blinking

blinking blinking
ESC

[ I R s [ w B 0OooDo oo | DATA| 0o0oOoo oo
ENT
PI0Y «—— [5000) “—— P00
() ! (AN}
RG

The ones digit is blinking The ones digit is blinking The ones digit is blinking

Note: When setting the value, you can press to select a digit, or press E + E to adjust it.

Figure 5-5 Viewing a parameter

5.5 Rectifier unit basic functions

5.5.1 Basic information

Rectifier
function Name Description Default | Modify
code
P00.00 Control board software |Actual control board software version Depends °
version number Setting range: 1.00-655.35 on version

The rectifier unit version number is factory-set and cannot be changed.

5.5.2 Basic function parameter setting

Rectifier
function Name Description Default | Modify
code
Undervoltage point for bus voltage for
protection purpose.
Undervoltage point for Wheh the bys voltage is Iower than thg value
P00.03 bus voltage of this function parameter during running, the| 350.0V O
VFD stops and reports the bus undervoltage
fault.
Setting range: 0.0-500.0V

When the bus voltage is lower than the value of this function parameter during running, the system considers it is in the
undervoltage state, which is not good for the inverter unit to run. Set the value according to the actual application situation.

Rectifier
function Name Description Default | Modify
code
Overvoltage point for bus voltage for protection
purpose.
Overvoltage point |When the bus voltage is higher than the value of
P00.05 . i A . 800.0V ©
for bus voltage |[this function parameter during running, the VFD
stops and reports the bus overvoltage fault.
Setting range: 500.0-850.0V
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When the bus voltage is higher than the value of this function parameter during running, the system considers it is in the
overvoltage state. In the overvoltage state, the rectifier unit keypad flashes. In addition, if the motor is running in the power
generation state, the bus voltage may continuously increase. Set the value according to the actual application situation.

Rectifier
function Name Description Default | Modify
code

Specifies the voltage at which the braking unit
starts braking. When the bus voltage reaches
the value of this function parameter during
. . . running, the braking transistor starts braking.
P00.04 Braking unit braking This function is valid only for the models| 700.0V O
start voltage ) . o . o .
configured with built-in braking units, invalid
for the models connected to external braking
units.
Setting range: 400.0-800.0V
Setting range: 0x000-0x111
P00.10 specifies the fault protection mode for
the braking transistor.

0: Disable
1: Enable
Braking transistor |Ones place: Braking transistor shoot-through
P00.10 shoot-through enable selection. 0x111 ©)

protection enable |Tens place: Braking transistor overcurrent
enable selection.

Hundreds place: Braking transistor overload
enable selection.

Note: Valid only for the rectifier unit with the
built-in braking unit.

When bus voltage is higher than P00.04, the braking unit acts to reduce the bus voltage. You need to configure the
external braking resistor according to the actual application. P00.10 specifies the fault protection enable selection for the
braking transistor in case of shoot-through, overcurrent and overload, and it is active by default. Set the protection mode
according to the actual application.

Rectifier
function Name Description Default | Modify
code

0: No operation

1: Restore default values

2: Clear fault records

Note: After the selected operation is
performed, the function code is automatically 0 @)
restored to 0.

Restoring the default values may clear the
user password. Exercise caution before using
this function.

Function parameter
restore

P00.14

When using function parameter restoring, note that: After the selected operation is performed, the function code is
automatically restored to 0. Restoring the default values may clear the user password. Exercise caution before using this
function.

5.5.3 Half-controlled rectifier unit start/stop control

In the half-controlled rectifier unit, after setting P01.14 (Enabling auto run) to 1, the rectifier unit will run automatically upon
power-up (three-phase 380V). Use the keypad to check whether the grid voltage, grid frequency, and bus voltage are
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normal in sequence. Under normal conditions, the grid voltage is approximately 380V, the grid frequency is approximately
50.0Hz, and the bus voltage is approximately 560V.

To switch to other start/stop control methods, set P01.14 (Enabling auto run) to 0. After performing a power cycle, use
P00.01 (Channel of run commands) to select the desired start/stop method. Available options include keypad, control
terminal, and communication. If you select the terminal control mode, you need to configure related digital terminal
functions; if you select the communication control mode, you need to set P00.02 to select a communication mode.

Rectifier
function Name Description Default | Modify
code

Used to select the channel of rectifier unit
control commands.
including the start, stop, and fault reset
commands.
0: Keypad (external LCD keypad) (LED off)
The running commands are controlled
through external keypad keys, such as RUN

P00.01 Channel of run and STOP/RST. 1 O
commands . - .

1: Terminal (the indicator flashing)
The running commands such as run, stop,
and fault reset are controlled through
multi-function input terminals.
2: Communication (LED on)
The run commands are controlled by the host
controller through communication.

Used to select the rectifier unit
communication command mode.
0: Modbus

: CANopen

: PLC card

: PROFIBUS-DP

Communication mode |1
2
3
4: PROFINET/EtherCAT
5
0
1

P00.02
of run commands

: Ethernet card

: Disable

: Enable
When the rectifier side detects that run
conditions are met at initial power-up, it starts
P01.14 Auto run enable running automatically. 0 O
Note: If the grid voltage is not established
within 10s, the auto run will be canceled. A
restart is required for the change to take
effect.
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5.5.4 Rectifier unit fault protection

The upper RJ45 port on the rectifier unit is directly connected to the upper RJ45 port on the inverter unit via a network

cable to establish internal CAN broadcast communication, as shown in the following figure.

L A
A B A B A B

Rectifier
unit

Inverter unit 1

[

Inverter unit 2 LR

[}
A

Inverter unit N

B

The rectifier unit transmits the fault code to the inverter unit, and the inverter unit determines whether it stops or how it
stops through the settings of P11. The faults that the rectifier unit reports to the inverter unit include E013 (Rectifier phase

loss), EO015 (Rectifier module overheating), and E023 (Rectifier braking transistor fault). The inverter action for rectifier
faults can be configured through P11.31-P11.55, as listed in the following table (using P11.31-P11.35 as examples).

Inverter
function Name Description Default | Modify
code
P11.31 Fault selection 1 Setting range: 11-9000 11 O
P11.32 Fault selection 2 Setting range: 11-9000 12 O
P11.33 Fault selection 3 Setting range: 11-9000 13 O
P11.34 Fault selection 4 Setting range: 11-9000 14 O
Setting range: 0x0000—-0x4444
Ones place (P11.31 Fault selection 1):
Tens place (P11.32 Fault selection 2):
Hundreds place (P11.33 Fault selection 3):
Thousands place (P11.34 Fault selection 4):
) 0: Report a fault
Fault level processing )
P11.35 group 1 1: Report a fault after deceleration to stop 0x0000 O
2: Alarm, with the action executed according
to P11.56
3: Screen out faults
4: Report a fault after deceleration to stop in
emergency
5-15: Reserved

For its internal CAN broadcast interaction, the following function codes must be configured on the rectifier unit. The CAN

node addresses of the rectifier and inverter units must be unique (different from each other), while the CAN baud rate

must be identical.

Rectifier
function Name

code

Description

Default

Modify

P21.01
(Non-gateway

type)

CAN module address

Setting range: 100-103

100
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Rectifier
function Name Description Default | Modify
code
P21.01
CANopen module .
(Gateway Setting range: 1-127 1 O
address
type)
0: 50kbps
1: 100kbps
CANopen 2: 125kbps
P21.29 communication baud |3: 250kbps 4 O
rate 4: 500Kbps
5: 800kbps
6: 1Mbps
Inverter
function Name Description Default | Modify
code
CANopen module .
P14.08 Setting range: 1-127 2 O
address
0: 50kbps
1: 100kbps
CANopen 2: 125kbps
P14.09 communication baud |3: 250kbps 4 O
rate 4: 500Kbps
5: 800kbps
6: 1Mbps

5.5.5 Communication fault protection

In the rectifier and inverter communication network topology, different protective actions for the inverter units are required
in communication failure in different application cases, preventing further damage to machinery or process materials. The
following takes the PROFINET-to-CANopen communication networking as an example.

CANopen network disconnected abnormally

N N AN
d 00 OH 0O

B A B A B

>

Rectifier

unit Inverter unit 1 Inverter unit 2 ®eo ¢ |Inverter unit N
@ | PROFINET, |

communication
card

PLC

When a CANopen communication fault occurs, some inverter units may remain online while others go offline. The inverter
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action for an E030 (Rectifier communication fault) is configured through inverter unit function codes P11.31-P11.55. In this
scenario, the rectifier unit triggers an OFFL fault (Partial slave unit offline fault). Offline inverter units will trigger E031
(Local CANopen communication fault) and stop according to their individual settings. Other inverter units will perform a
stop based on the E030 (Rectifier CAN broadcast fault or Rectifier CANopen communication fault) configuration in group

P11.

5.5.6 Digital input function

The gateway-type rectifier unit is equipped with five programmable digital input terminals as standard. The functions of all

the digital input terminals can be set through function codes.

Basic operation guidelines and function descriptions

Rectifier function code Description Description Default | Modify

P05.01 S1 function 1 ©)
P05.02 S2 function ) 2 @)

- Setting range: 0-15
P05.03 S3 function . . 0 (@)

- See the following table for details.
P05.04 S4 function 0 @]
P05.05 S5 function 0 ©)

These parameters are used to set the corresponding functions of digital input terminals. The selectable functions are as

follows.
Setting Function Description
) You can set the unused terminals to "no function" to avoid
0 No function .
maloperation.
1 Run (Rising edge active) The rectifier unit runs.
5 Fault reset (rising edge active) The. terminal is. used for fault reset. The function can also be
achieved by using the key on the keypad.
o . An external fault occurs, displaying the external fault
3 |External fault (rising edge active)|. .
information.
4 Incoming circuit breaker The rectifier unit sends a runnable command to the inverter unit
feedback (level active) according to this feedback signal.
5-6 Reserved /
- Inverter unit run inhibit (level |The rectifier unit sends a run prohibition command to the inverter
active) unit according to this feedback signal.
g Inverter unit coast to stop (level [The rectifier unit sends a coast to stop command to the inverter
active) unit.
9 Inverter unit stop according to |The rectifier unit sends a command of stopping according to the
the set mode (level active) [set mode to the inverter unit.
10-15 Reserved /

Related function codes are as follows.

Rectifier
function Name Description Default Modify
code
Used to set the polarity of input terminals.
When a bit is 0, the input terminal is positive.
. . |When a bit is 1, the input terminal is
Input terminal polarity )
P05.06 . negative. 0x00 O
selection Bit4 | Bit3 | Bit2 | Bitl | Bit
S5 S4 S3 S2 S1
Setting range: 0x00-0x1F
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Rectifier
function Name Description Default Modify
code
Used to set the filter time of sampling for
terminals S1-S5. In strong interference
P05.07 Digital input filter time |cases, increase the value to avoid| 0.000s O
maloperation.
Setting range: 0.000-1.000s
P05.13 S1 switch-on delay 0.000s O
P05.14 S1 switch-off delay |These function codes specify delay time| 0.000s O
P05.15 S2 switch-on delay |corresponding to the level changes off 0.000s O
P05.16 S2 switch-off delay |programmable input terminals  during 0.000s O
P05.17 S3 switch-on delay |switch-on or switch-off. 0.000s O
P05.18 S3 switch-off delay s |eve|T ﬁ 0.000s @)
P05.19 S4 switch-on delay Si valid i Invalid v Validl// /) Invalid 0.000s )
P05.20 | S4 switch-off delay T Swivon T Swichoff 0.000s o
P05.21 S5 switch-on delay  |Setting range: 0.000-50.000s 0.000s O
P05.22 S5 switch-off delay 0.000s O
Note: Non-gateway-type rectifier units do not have input terminal functions.
5.5.7 Relay output
Gateway-type rectifier units are equipped with two groups of multifunction relay output terminals.
Rectifier
function Description Description Default Modify
code
P06.03 RO1 output selection |Setting range: 0-31 o
P06.04 RO2 output selection |See the following table for details.
Setting range: 0x0—0x3
When a bit is 0, the output terminal is
. positive.
P06.07 OUtPUt termlr?al When a bit is 1, the output terminal is 0x0 O
polarity selection negative.
Bitl Bit0
RO2 RO1
Note: Non-gateway-type rectifier units do not support RO2.
Relay output function selection:
Setting Function Description
0 No output The output terminal does not have any function.
When the rectifier unit works properly and sends the runnable command
1 Ready to run ) - .
to the inverter unit, it outputs the ON signal.
Running
5 (Not supported by  |When the rectifier unit detects that the bus voltage is in normal state, it
non-gateway-type |outputs the ON signal.
rectifier unit)
3 Fault output When the rectifier unit encounters a fault, it outputs the ON signal.
Bus overvoltage " . ) .
4 When the rectifier unit detects bus overvoltage, it outputs the ON signal.
(Not supported by
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Setting Function Description

non-gateway-type
rectifier unit)

Bus undervoltage
(Not supported by - . . .
5 When the rectifier unit detects bus undervoltage, it outputs the ON signal.
non-gateway-type

rectifier unit)

Three-phase input
overvoltage

6 (Not supported by

non-gateway-type
rectifier unit)

When the rectifier unit detects three-phase input overvoltage, it outputs
the ON signal.

Three-phase input  |When the rectifier unit detects three-phase input undervoltage, it outputs

! undervoltage the ON signal.
8 Output of rectifier unit [When the rectifier unit detects rectifier module overheating, it outputs the
overheating ON signal.
9 Output of braking unit [When the rectifier unit detects braking unit overheating, it outputs the ON
overheating signal. (It is valid only for the 45kW rectifier model.)
Breaker acting
10 (Not supported by  |When three-phase input overvoltage occurs or the braking transistor is
non-gateway-type |short-circuited, it outputs the ON signal to trip the breaker.
rectifier unit)
Grid fault output
1 (Not supported by  |When the rectifier unit detects three-phase input voltage failure,
non-gateway-type |distortion, or phase loss, it outputs the ON signal.
rectifier unit)
Specific bus voltage . . .
12 output When the bus voltage is greater than P07.13, it outputs the ON signal.
13-31 Reserved /

5.5.8 Communication function

For details, see chapter 6 Communication networking.

5.5.9 Rectifier unit parallel connection

5.5.9.1 Gateway-type rectifier unit parallel connection

When the capacity of a single rectifier unit is insufficient, gateway-type rectifier units can be connected in parallel. For
parallel operation, configure the units as follows. Gateway-type rectifier units support parallel operation of up to four
rectifier units. Use the CAN2H and CANZ2L terminals on the front cover for communication between the rectifier units.

Use P21.56 to set the master and slave addresses. The addresses must be unique; it is recommended to set the master
to 1 and the slave to 2. Use P21.59 to define the master or slave. Set the parallel-machine synchronous braking
adjustment voltage through P21.62, which reduces the braking transistor turn-off voltage of the two units. Thus, the
hysteresis voltage is added during braking, and the braking synchronization is effectively improved, enabling master/slave
braking.

Rectifier faults are transmitted to the inverter via CAN1 of the RJ45 port. The wiring method is shown in the following
figure.
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4
B A

] O
A B
-+
Rectifier Rectifier
unit unit
CAN2 CAN2
Braking unit Braking unit
Involved function codes are listed in the following.
. Recomme | Recomme
Function L o
code Description Description nded value(nded value
(Master) (Slave)
CAN master/slave )
. Setting range: 0-4
P21.56 communication o ) 1 2
Rectifier CAN master/slave address setting
address
0: 50kbps
1: 100kbps
2: 125kbps
CAN master/slave
pP21.57 o 3: 250kbps 4 4
communication rate
4: 500kbps
5: 800kbps
6: 1M bps
CAN master/slave
P21.58 communication  |Setting range: 0.0-30.0s 5.0 5.0s
timeout time
0: Invalid
P21.59 | Master/slave mode |[1: Master 1 2
2: Slave
Setting range: 0x000-0x110
Ones place: Reserved
Tens place: Whether slave receives control
commands from master
0: Slave receives control commands from
Master/slave control |master
P21.60 . 0x000 0x000
mode 1: Slave does not receive control commands
from master
Hundreds place: Enable master/slave to
transmit/receive data
0: Enable
1: Disable
Depends
P21.61 Slave count Setting range: 0-3 on slave /
quantity
Parallel-operation
P21.62 |synchronized braking|Setting range: 0.0—-100.0V 23.0 23.0vV
adjustment voltage
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5.5.9.2 Non-gateway-type rectifier unit parallel connection

When the capacity of a single rectifier unit is insufficient, multiple non-gateway-type rectifier units can be connected in

parallel. Up to four non-gateway-type rectifier units can be paralleled, which are connected via network cables through the

RJ45 ports.

Use function code P21.01 to set the rectifier addresses. The master and slave addresses must be unique. It is

recommended to set one unit as the master with the address 100, and the slave units to addresses greater than 100

(excluding 100). The rectifier units perform communication and control via the internal CAN protocol. The connection

method is shown in the following figure.

O[]

(winie]

N
(] [ (]

(N

A B A B
Rectifier Rectifier Inverter Inverter Inverter
unit 1 unit 2 unit 1 unit 2 et unit N
Braking Braking
resistor resistor
Related function codes are as follows.
Function o o Recommended |Recommended
Description Description
code value (Master) | value (Slave)
Setting range: 100-103
CAN module
P21.01 It must be set to 100 for the master, and 100 101
address ]
101 or higher for slaves.

5.6 Inverter unit basic functions

5.6.1 What this section describes

This section describes the internal function modules of the inverter unit.

A\

® Ensure that all terminals have been securely connected.

® Ensure that the motor power matches the inverter unit.

5.6.2 Common commissioning procedure of the inverter unit

The common commissioning procedure is as follows (taking motor 1 as an example).
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Power up VFD after correct
wiring

v

Restore factory settings

(P00.18=1)
AM SM
(P02.00=0) (P02.00=1)
Set motor parameters according Set motor parameters according
to motor nameplate (P02.01— to motor nameplate (P02.15—
P02.05) P02.19)

v

Give a jog run command

If the motor rotates in incorrect direction,
power off VFD, swap any two motor
output phases, and power up VFD again.

Set autotuning mode (P00.15)

v r v

Complete parameter rotary Complete parameter static Partial parameter rotary
autotuning autotuning autotuning

Start autotuning after the run
command is given, and auto stop
after autotuning is done

4

Set channel of run command
(P00.01, P00.02)

4

Set running frequency

vy
Set speed running control mode
(P00.00)
SvCo SvC1 _ Closed-loop vector control mode
SVPWM control mode (P00.00=2

(P00.00=0) (P00.00=1) ( ) (P00.00=3)
Set P03 vector control Set P03 vector control Set P04 V/F parameters Set P03 and P20 vector control

parameters parameters parameters

| | | |
v

Set P01 start/stop control
parameters

v

Give a run command to start VFD

v

Give a stop command to stop
VFD
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Note: If a fault occurs, check the cause according to "Troubleshooting".

The channel of run commands can be set through terminal commands in addition to P00.01 and P00.02.

Multifunction terminal
Channel of run .
function 36
commands

P00.01

Switch the command
channel to keypad

Multifunction terminal
function 37
Switch the command
channel to terminal

Multifunction terminal
function 38
Switch the command
channel to
communication

Keypad /

Terminal

Communication

Terminal Keypad

/

Communication

Communication Keypad

Terminal

/

Note: "/" indicates that the multifunction terminal function is not available for the selected reference channel.

Inverter
function
code

Name Description Default

0: Sensorless vector control (SVC) mode 0

1: Sensorless vector control (SVC) mode 1

2: Space voltage vector PWM control mode (SVPWM)
3: Closed-loop vector control mode 2
Note: When vector control mode 0, 1, or 3 is selected,
the inverter unit must perform motor parameter
autotuning first.

0: Keypad

1: Terminal

00,01 Channel of run 2: Communication 0
commands Note: The keypad indicates the external LCD keypad,
since the built-in LED keypad is not equipped with the
Run key.

: Modbus

: CANopen

: Ethernet

: EtherCAT/PROFINET

: PLC card

: Reserved

: PROFIBUS-DP

Note: The options 2, 3, 4, and 6 are add-on functions
and are available only when corresponding expansion
cards are configured.

Setting range: 0x000-0x234

Ones place: Motor basic parameter autotuning

0: No operation

1: Complete parameter rotary autotuning

2: Complete parameter static autotuning

P00.00 Speed control mode

Communication mode of

P00.02
run commands

o o0~ WNPFE O

3: Partial parameter static autotuning

4: VFD parameter autotuning

Tens place: Initial magnetic pole angle autotuning
0: No operation

1: Rotary autotuning

2: Static autotuning

3: Rotary autotuning 2

Motor parameter

P00.15 .
autotuning

0x000

Hundreds place: System inertia autotuning
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Inverter
function Name Description Default
code
0: No operation
1: Mode 1
2: Mode 2
0: No operation
1: Restore to default values (excluding motor
parameters)
2: Clear fault records
3: Lock keypad parameters
i 4: Reserved
Function parameter
P00.18 restore 5: Restore to default values (factory test mode) 0
6. Restore to default values (including motor
parameters)
Note: After the selected operation is performed, the
function code is automatically restored to 0. Restoring
the default values may delete the user password.
Exercise caution when using this function.
0: Asynchronous motor (AM)
P02.00 Motor 1 type 0
1: Synchronous motor (SM)
) Depends
P02.01 AM 1 rated power  |Setting range: 0.1-3000.0kW
on model
P02.02 AM 1 rated frequency |Setting range: 0.01Hz—P00.03 (Max. output frequency) | 50.00Hz
) Depends
P02.03 AM 1 rated speed Setting range: 1-60000rpm
on model
. Depends
P02.04 AM 1 rated voltage |Setting range: 0—-1200V
on model
. Depends
P02.05 AM 1 rated current  |Setting range: 0.8—6000.0A
on model
. Depends
P02.15 SM 1 rated power Setting range: 0.1-3000.0kW
on model
P02.16 SM 1 rated frequency |Setting range: 0.01Hz—P00.03 (Max. output frequency) | 50.00Hz
P02.17 SM 1 pole pair count |Setting range: 1-50 2
. Depends
P02.18 SM 1 rated voltage  |Setting range: 0-1200V
on model
. Depends
P02.19 SM 1 rated current  |Setting range: 0.8—6000.0A
on model
PO5.01 Function selection of |36: Switch the run command channel to keypad
POé 04 multifunction digital input|37: Switch the run command channel to terminal /
' terminals (S1-S4)  |38: Switch the run command channel to communication
0: No operation
1: Upload parameters to keypad
2. Download all parameters (including motor
Function parameter |parameters)
P07.01 0
copy 3: Download non-motor-group parameters
4: Download motor-group parameters
Note: Valid only for the externally connected LCD
keypad.
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5.6.3 Vector control

Asynchronous motors constitute a complex and challenging system characterized by high-order, non-linear, strongly
coupled, and multi-variable properties. Vector control serves as a sophisticated solution designed to overcome the control
difficulties associated with asynchronous motors. The core principle of this theory is to accurately measure and regulate
the stator current vector of asynchronous motors. By following the laws of field orientation, the stator current vector is
decomposed into two independent components: the exciting current (responsible for generating the magnetic field) and
the torque current (responsible for generating torque). By precisely controlling the magnitude and phase of these two
components (essentially regulating the stator current vector), decoupled control of excitation and torque current is
achieved, ultimately fulfilling high-performance speed regulation on asynchronous motors.

The inverter units integrate advanced sensorless vector control (SVC) algorithms, supporting the drive of asynchronous or
synchronous motors, which can be selected via P02.00. Since the core of the vector control algorithm relies heavily on an
accurate motor parameter model, the accuracy of these parameter settings is critical to control performance. Therefore,
before initiating vector operation, you are recommended to enter accurate motor parameters and perform motor
parameter autotuning to ensure optimal control performance.

Due to the complexity of vector control algorithms, adjusting internal parameters often requires a high level of theoretical
expertise. Consequently, exercise caution when adjusting specialized vector control parameters to avoid compromising
system stability and performance.

Rectifier
unit

0] _ + ACR
—p» Calculate in —p»O——P»  excitation |———P» > >
_A current Park PWM | INverter
transform pulse 1 unit
- > >
— - ja Calculate i ; ACR
fii—> T _Ei P> torque current UuUy| Uy
it Yy
@™ Position <Uu
— oberserva hl
W tion <V Voltage
Speed etection
Wi | gentifi- <UW
cation > I
Flux -
linkage |
observati
on j - <hi
Park Clarke Current iv
M |transform <& transform [ detection &
i -l - ‘IW
T . . -
——~
Inverter
function Name Description Default
code

0: Sensorless vector control (SVC) mode 0

1: Sensorless vector control (SVC) mode 1

2: Space voltage vector PWM control mode (SVPWM)
P00.00 Speed control mode 3: Closed-loop vector control mode 2
Note: When vector control mode 0, 1, or 3 is selected,
the inverter unit must perform motor parameter
autotuning first.
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Inverter
function Name Description Default
code
Setting range: 0x000-0x234
Ones place: Motor basic parameter autotuning
0: No operation
1: Complete parameter rotary autotuning
2: Complete parameter static autotuning
3: Partial parameter static autotuning
4: VFD parameter autotuning
. |Tens place: Initial magnetic pole angle autotuning
P00.15 | Motor parameter autotuning . 0
0: No operation
1: Rotary autotuning
2: Static autotuning
3: Rotary autotuning 2
Hundreds place: System inertia autotuning
0: No operation
1: Mode 1
2: Mode 2
0: Asynchronous motor (AM)
P02.00 Motor 1 type 0
1: Synchronous motor (SM)
Motor 1 speed-loop i
P03.00 . ) Setting range: 0-200.0 20.0
proportional gain 1
Speed-loop integral time 1 of i
P03.01 Setting range: 0.000-10.000s 0.200s
motor 1
Motor 1 speed-loop
P03.02 switching low-point Setting range: 0.00Hz—P03.05 5.00Hz
frequency
Motor 1 speed-loop i
P03.03 . . Setting range: 0-200.0 20.0
proportional gain 2
Speed-loop integral time 2 of )
P03.04 Setting range: 0.000-10.000s 0.200s
motor 1
Motor 1 speed-loop i
o . . Setting range: P03.02-P00.03 (Max. output
P03.05 switching high-point 10.00Hz
frequency)
frequency
Motor 1 speed-loop output i . 8
P03.06 it Setting range: 0-8 (corresponding to 0-2°/10ms) 0
ilter
Motor 1 vector control slip
P03.07 compensation coefficient |Setting range: 50%—200% 100%
(Motoring)
Motor 1 vector control slip
P03.08 compensation coefficient |Setting range: 50%—200% 100%
(Generating)
0: Keypad (P03.12)
1: Keypad (P03.12)
2: All
) 3: AlI2
P03.11 Torgue setting method 0
4: Al3
5: Reserved
6: Multi-step torque
7: Modbus communication
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Inverter
function Name Description Default
code
8: CANopen communication
9: Ethernet communication
10: Reserved
11: EtherCAT/PROFINET communication
12: PLC card
13: PROFIBUS-DP communication
14: Tension setting
Note: For these settings, 100% corresponds to the
motor rated current.
Setting range: -300.0%—-300.0% (of the motor rated
P03.12 | Torque set through keypad 20.0%
current)
P03.13 | Torque reference filter time [Setting range: 0.000-10.000s 0.010s
0: Keypad (P03.16)
1: All
2: AI2
3: AI3
4: Reserved
5: Multi-step setting
Setting source of forward 6: Modbus communlc‘.atlo.n
. . 7: CANopen communication
P03.14 rotation upper-limit . 0
i 8: Ethernet communication
frequency in torque control 9 Reserved
10: EtherCAT/PROFINET communication
11: PLC card

12: PROFIBUS-DP communication

13: Tension setting

Note: For these settings, 100% corresponds to the
maximum frequency.

Setting source of reverse
. . 0: Keypad (P03.17)
P03.15 rotation upper-limit 0

) 1-13: Same as those for P03.14
frequency in torque control

Forward rotation upper-limit

P03.16 frequency set through 50.00Hz
keypad in torque control  [Setting range: 0.00 Hz-P00.03 (Max. output

Reverse rotation upper-limit (frequency)

P03.17 frequency set through 50.00Hz

keypad in torque control

: Keypad (P03.20)
All

DAI2

Al3

: Reserved

: Modbus communication 0
CANopen communication

Setting source of motoring
P03.18 .
torque upper limit
: Ethernet communication

: Reserved

9: EtherCAT/PROFINET communication
10: PLC card

N G I AR N S
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Inverter
function Name Description Default
code
11: PROFIBUS-DP communication
Note: For these settings, 100% corresponds to the
motor rated current.
P03.19 Setting source of braking |0: Keypad (P03.21) 0

torque upper limit 1-11: Same as those for P03.18

Motoring torque upper limit
P03.20 ) 180.0%
set through keypad Setting range: 0.0-300.0% (of the motor rated

Braking torque upper limit |current)
P03.21 180.0%
set through keypad

Flux weakening coefficient in )
P03.22 Setting range: 0.1-2.0 1.0
constant power zone

Min. flux weakening point in

P03.23 Setting range: 5%-100% 10%
constant power zone
P03.24 Max. voltage limit Setting range: 0.0-120.0% 100.0%
P03.25 Pre-excitation time Setting range: 0.000-10.000s 0.300s
0: Disable
P03.32 Torque control enable 0
1: Enable
P03.33 |Flux weakening integral gain|Setting range: 0.0-300.0% 100.0%

Setting range: 0x0000-0x1111

Ones place: Torque command selection

0: Torque reference

1: Torque current reference

Tens place: Reserved

Control mode optimization |Hundreds place: Speed-loop integral separation
P03.35 ) 0x0000
selection enable

0: Disable

1: Enable

Thousands place: Reserved

Note: Valid only in the closed-loop vector control

mode (P00.00=3).

Motor 1 speed-loop i
P03.36 ) . ) Setting range: 0.00-10.00s 0.00s
differential gain

Motor 1 current-loop band )
P03.54 idth Setting range: 0—-2000 400
wi

P17.32 Motor flux linkage Setting range: 0.0-200.0% 0.0%

5.6.4 Torque control

The inverter units support torque control and speed control. Speed control aims to stabilize the speed to keep the set
speed consistent with the actual running speed, meanwhile, the max. load-carrying capacity is restricted by the torque
limit. Torque control (which is enabled by setting P03.32, supported only when P00.00=0, 1, or 3) aims to stabilize the
torque to keep the set torque consistent with the actual output torque, meanwhile, the output frequency is restricted by the
upper and lower limits.
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Inverter
function
code

Name

Description

Default

P00.00

Speed control mode

0: Sensorless vector control (SVC) mode 0

1: Sensorless vector control (SVC) mode 1

2: Space voltage vector PWM control mode (SVPWM)

3: Closed-loop vector control mode

Note: When vector control mode 0, 1, or 3 is selected, the
inverter unit must perform motor parameter autotuning
first.

P03.11

Torque setting method

0-1: Keypad (P03.12)

CAll

cAl2

D AI3

: Reserved

: Multi-step torque

: Modbus communication

: CANopen communication

© 00 N O 0o b WN

: Ethernet communication

10: Reserved

11: EtherCAT/PROFINET communication

12: PLC card

13: PROFIBUS-DP communication

14: Tension setting

Note: 100% corresponds to the motor rated current.

P03.12

Torque set through
keypad

Setting range: -300.0%-300.0% (of the motor rated
current)

20.0%

P03.13

Torque reference filter
time

Setting range: 0.000-10.000s

0.010s

P03.14

Setting source of
forward rotation
upper-limit frequency
in torque control

: Keypad (P03.16)
DAIL

D AI2

- AlI3

: Reserved

0

1

2

3

4

5: Multi-step setting

6: Modbus communication
7: CANopen communication
8: Ethernet communication
9: Reserved

10: EtherCAT/PROFINET communication

11: PLC card

12: PROFIBUS-DP communication

13: Tension setting

Note: 100% corresponds to the max. output frequency

(P00.03).

P03.15

Setting source of
reverse rotation
upper-limit frequency
in torque control

0: Keypad (P03.17)
1-13: Same as those for P03.14

P03.16

Forward rotation

Setting range: 0.00 Hz—P00.03 (Max. output frequency)

50.00Hz
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Inverter
function Name Description Default
code
upper-limit frequency
set through keypad in
torque control
Reverse rotation
upper-limit frequency )
P03.17 ” |Setting range: 0.00 Hz—P00.03 (Max. output frequency) | 50.00Hz
set through keypad in
torque control
0: Keypad (P03.20)
1: Al
2: AI2
3:AI3
4: Reserved
. 5: Modbus communication
Motoring torque upper .
P03.18 o ] 6: CANopen communication 0
limit setting source L
7: Ethernet communication
8: Reserved
9: EtherCAT/PROFINET communication
10: PLC card
11: PROFIBUS-DP communication
Note: 100% corresponds to the motor rated current.
Braking torque upper |0: Keypad (P03.21
P03.19 i 9 : q pp ypad ( ) 0
limit setting source |1-11: Same as those for P03.18
Motoring torque upper
P03.20 limit set through 180.0%
keypad .
- Setting range: 0.0-300.0% (of the motor rated current)
Braking torque upper
P03.21 limit set through 180.0%
keypad
0: Disable
P03.32 Torque control enable 0
1: Enable
P17.09 Motor output torque |Setting range: -250.0%—-250.0% 0.0%
Torque reference  |Setting range: -300.0%-300.0% (of the motor rated
P17.15 0.0%
value current)
5.6.5 SVPWM

The inverter unit also features an SVPWM control mode. This mode is suitable for applications that do not require high

control accuracy. It is also recommended for multi-motor applications where one unit drives multiple motors.

The inverter unit provides multiple V/F curve modes to meet different requirements. You can select V/F curves or set V/F

curves as required.

Suggestions:

1. For the load featuring constant moment, such as conveyor belt which runs in straight line, as the whole running

process requires constant moment, it is recommended to adopt the straight line V/F curve.

2. For the load featuring decreasing moment, such as fan and water pumps, as there is a power (square or cube)

relation between its actual torque and speed, it is recommended to adopt the V/F curve corresponding to the power

of 1.3, 1.7 or 2.0.
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Output voltage
W= ————

Torque step-down V/F curve (power of 1.3)
Torque step-down V/F curve (power of 1.7)
Torque step-down V/F curve (power of 2.0)

Linear type

|
Squaretype |
|

Output frequency

The inverter unit also provides multi-point V/F curves. You can change the V/F curves output by the inverter unit by setting
the voltage and frequency of the three points in the middle. A whole curve consists of five points starting from (OHz, 0V)
and ending at (motor fundamental frequency, motor rated voltage). During setting, follow the rule: 0 < f1 < f2 < f3 < Motor
base frequency; and, 0 < V1 < V2 < V3 < Motor rated voltage

A Output voltage (V)
100%W |- - - — - - — — - ————

VBt- - —————————-

Vo F———————~—

(R S

' >
f1 fs f3 f, Output frequency(f)

The inverter unit provides dedicated function codes for SVPWM control mode. Proper configuration of function codes can
effectively improve SVPWM control performance.

1. Torque boost

The torque boost function can effectively compensate for the low-speed torque performance in space voltage control.
Automatic torque boost has been set by default, which enables the inverter unit to adjust the torque boost value based on
actual load conditions.

Note:
® Torque boost takes effect only at the torque boost cut-off frequency.
® |[ftorque boost is too large, the motor may encounter low-frequency vibration or overcurrent. If such a situation occurs,

reduce the torque boost value.

Output voltage (V)
Vb ________________

|
1
Vboost :
1

feutoft fo Outputhrequency(f)
2. Energy-saving run

During actual running, the inverter unit can search for the max. efficiency point to keep the multi-drive system to run in the
most efficient state to save energy.

Note:
® This function is generally used in light load or no-load cases.

® This function is not applicable to the cases where sudden load changes often occur.
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3. V/F slip compensation gain

SVPWM control is an open-loop mode. Sudden changes in motor load may cause motor speed fluctuations. For
applications that require high speed stability, the slip compensation gain can be set so that the inverter unit internally
adjusts the output to compensate for speed variations caused by load fluctuations.

The setting range of slip compensation gain is 0—200%, in which 100% corresponds to the rated slip frequency.

Note: Rated slip frequency = (Rated synchronous rotation speed of motor — Rated rotation speed of motor) x (Motor pole
pair count)/60

4. Oscillation suppression

Motor oscillation is a common issue when SVPWM control mode is used in high-power drive applications. The inverter
unit provides two function codes for setting oscillation suppression factors to suppress this oscillation. Set the
corresponding function codes according to the oscillation frequency.

Note: A higher setting provides stronger oscillation suppression. However, an excessively high setting may cause issues
such as excessive inverter output current.

5. Asynchronous motor IF control

Generally, the IF control mode is valid for AMs. It can be used for SMs only when the frequency is extremely low.
Therefore, the IF control mode described in this manual is only involved with AMs. IF control is implemented by
performing closed-loop control on the total output current of the inverter unit. The output voltage adapts to the current
reference, and open-loop control is separately performed over the frequency of the voltage and current.

Customized V/F curve (V/F separation) function:

P04.28 Keypad 0
All 1
Al2 2
A3 3 Voltage
setting
[roms |« -
Multi-step speed| 5
6 \ Straight V/F curve H 5
\ Multi-dot V/F curve }‘ 1
:
- \ Torque-down V/F curve (power of 1.3) }7 2
CANapen 8 \ Torque-down V/F curve (power of 1.7) }7 3
w 4
9 \ Torque-down V/F curve (power of 2.0) }7
\ Custom V/F curve }' 5
10 P04.29 Voltage increase time P04.31 Max. output voltage
EtherCAT/PROFINET 11 P04.30 Voltage decrease time P04.32 Min. output voltage P04.00 Motor 1 V/F curve setting
PLC card 12 Keypad 0 Frequency
setting
PROFIBUS-DP " 13 AL 1 -
P04.27 A2 2
Voltage setting channel,
(Voltag: 9 ) A3 3

Frequency set through keypad Reserved 4

P00.10 Simple PLC 5 bl

Lag V IF curve

P00.04 Running
upper limit

7 P00.11 ACC time 1

P00.12 DEC time 1 P00.05 Running frequency
Modbus 8 lower limit

CANopen 9 y

Ethernet 10 PWM output

Reserved 11
Pulse train AB 12
EtherCAT/PROFINET 13

PLC card 14

i

Tension setting 16

P00.06
(A frequency command selection)

When selecting the customized V/F curve function, you can specify the setting channels and acceleration/deceleration
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time of voltage and frequency respectively, which form a real-time V/F curve in combination manner.

Note: This type of V/F curve separation can be applied in various variable-frequency power sources. However, exercise

caution when setting parameters as improper settings may cause equipment damage.

Inverter
function Name Description Default
code
0: Sensorless vector control (SVC) mode 0
1: Sensorless vector control (SVC) mode 1
2: Space voltage vector PWM control mode (SVPWM)
P00.00 Speed control mode 3: Closed-loop vector control mode 2
Note: When vector control mode 0, 1, or 3 is selected,
the inverter unit must perform motor parameter
autotuning first.
P00.03 Max. output frequency |Setting range: Max(P00.04,10.00)-590.00Hz 50.00Hz
Running frequency upper )
P00.04 limit Setting range: P00.05—P00.03(Hz) 50.00Hz
Running frequency lower )
P00.05 limit Setting range: 0.00Hz—P00.04 0.00Hz
imi
. . Depends
P00.11 ACCtime 1 Setting range: 0.0-3600.0s
on model
. . Depends
P00.12 DEC time 1 Setting range: 0.0-3600.0s
on model
0: Asynchronous motor (AM)
P02.00 Motor 1 type 0
1: Synchronous motor (SM)
P02.02 AM 1 rated frequency |Setting range: 0.01Hz—P00.03 (Max. output frequency)| 50.00Hz
. Depends
P02.04 AM 1 rated voltage Setting range: 0—-1200V
on model
0: Straight V/F curve
1: Multi-point V/F curve
) 2: 1.3-power reduced-torque V/F curve
P04.00 Motor 1 V/F curve setting 0
3: 1.7-power reduced-torque V/F curve
4: 2.0-power reduced-torque V/F curve
5: Custom V/F (V/F separation)
Setting range: 0.0% (Automatic) — 10.0% (of motor 1
P04.01 Motor 1 torque boost 0.0%
rated voltage)
Motor 1 torque boost .
P04.02 toff Setting range: 0.0%—-50.0% (of motor 1 rated voltage) | 20.0%
cut-o
Motor 1 V/F frequency )
P04.03 . Setting range: 0.00Hz—P04.05 0.00Hz
point 1
P04.04 |Motor 1 V/F voltage point 1|Setting range: 0.0%-110.0% 0.0%
Motor 1 V/F frequency )
P04.05 . Setting range: P04.03-P04.07 0.00Hz
point 2
P04.06 |Motor 1 V/F voltage point 2 |Setting range: 0.0%-110.0% 0.0%
Motor 1 V/F frequency )
P04.07 int 3 Setting range: P04.05-P02.02 or P04.05-P02.16 0.00Hz
poin
P04.08 |Motor 1 V/F voltage point 3|Setting range: 0.0%-110.0% 0.0%
Motor 1 V/F slip )
P04.09 . . Setting range: 0.0-200.0% 100.0%
compensation gain
P04.10 Motor 1 low-frequency |Setting range: 0—100 10
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Inverter
function Name Description Default
code
oscillation suppression
factor
Motor 1 high-frequency
P04.11 oscillation suppression [Setting range: 0-100 10
factor
Motor 1 oscillation )
. Setting range: 0.00 Hz-P00.03 (Max. output
P04.12 suppression threshold 30.00Hz
frequency)
frequency
0: Straight V/F curve
1: Multi-point V/F curve
. 2: 1.3-power reduced-torque V/F curve
P04.13 | Motor 2 V/F curve setting 0
3: 1.7-power reduced-torque V/F curve
4: 2.0-power reduced-torque V/F curve
5: Custom V/F (V/F separation)
P04.14 Motor 2 torque boost  [Setting range: 0.0% (Automatic) — 10.0% 0.0%
Motor 2 torque boost  |Setting range: 0.0%-50.0% (of the rated frequency of
P04.15 20.0%
cut-off motor 2)
Motor 2 V/F frequency )
P04.16 . Setting range: 0.00Hz—P04.18 0.00Hz
point 1
P04.17 |Motor 2 V/F voltage point 1|Setting range: 0.0%-110.0% 0.0%
Motor 2 V/F frequency )
P04.18 . Setting range: P04.16—-P04.20 0.00Hz
point 2
P04.19 |Motor 2 V/F voltage point 2 |Setting range: 0.0%-110.0% 0.0%
Motor 2 V/F frequency )
P04.20 int 3 Setting range: P04.18-P02.02 or P04.18—-P02.16 0.00Hz
poin
P04.21 |Motor 2 V/F voltage point 3|Setting range: 0.0%-110.0% 0.0%
Motor 2 V/F slip )
P04.22 . . Setting range: 0.0-200.0% 100.0%
compensation gain
Motor 2 low-frequency
P04.23 oscillation suppression [Setting range: 0-100 10
factor
Motor 2 high-frequency
P04.24 oscillation suppression [Setting range: 0-100 10
factor
Motor 2 oscillation )
. Setting range: 0.00 Hz-P00.03 (Max. output
P04.25 suppression threshold 30.00Hz
frequency)
frequency
0: Keypad (The value is set by P04.28.)
1: All
2: AlI2
3: AI3
. 4: Reserved
P04.27 Voltage setting channel ) . o . 0
5: Multi-step speed running (The setting is determined
by related parameters in group P10.)
6: PID
7: Modbus communication
8: CANopen communication
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Inverter
function Name Description Default
code
9: Ethernet communication
10: Reserved
11: EtherCAT/PROFINET communication
12: PLC card
13: PROFIBUS-DP communication
Setting range: 0.0%-100.0% (of the motor rated
P04.28 |Voltage set through keypad 100.0%
voltage)
P04.29 Voltage increase time  |Setting range: 0.0—-3600.0s 5.0s
P04.30 Voltage decrease time |Setting range: 0.0-3600.0s 5.0s
Setting range: P04.32-100.0% (of the motor rated
P04.31 Max. output voltage 100.0%
voltage)
. Setting range: 0.0%-P04.31 (of the motor rated
P04.32 Min. output voltage 0.0%
voltage)
When the SM VF control mode is enabled, the function
code is used to set the reactive current of the motor
) when the output frequency is lower than the frequency
P04.34 SM V/F pull-in current 1 . 30.0%
specified by P04.36.
Setting range: -100.0%-100.0% (of the motor rated
current)
When the SM VF control mode is enabled, the function
code is used to set the reactive current of the motor
) when the output frequency is greater than the
P04.35 SM V/F pull-in current 2 - 10.0%
frequency specified by P04.36.
Setting range: -100.0%-100.0% (of the motor rated
current)
When the SM V/F control mode is enabled, the
) function code is used to set the frequency threshold for
SM V/F pull-in current o ) ]
o the switching between pull-in current 1 and pull-in
P04.36 switching frequency 20.0%
current 2.
threshold .
Setting range: 0.0%-200.0% (of the motor rated
frequency).
Reactive current When the SM VF control mode is enabled, the function
P04.37 closed-loop proportional |code is used to set the proportional coefficient of 50
' coefficient in SM V/F  |reactive current closed-loop control.
control Setting range: 0—-3000
. When the SM VF control mode is enabled, the function
Reactive current . . - .
) .. |code is used to set the integral coefficient of reactive
P04.38 |closed-loop integral time in 30
current closed-loop control.
SM V/F control .
Setting range: 0—-3000
This parameter is valid in synchronous motor V/F
control mode. It is used to set the output limit for
) reactive current closed-loop control. A higher value
Reactive current ) . .
... |provides a higher reactive current closed-loop
P04.39 | closed-loop output limit in . 8000
compensation voltage and greater motor output
SM V/F control - .
capability. In general, this parameter does not need to
be adjusted.
Setting range: 0—16000
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Inverter
function Name Description Default
code
0: Disable
P04.40 AM 1 I/F mode enable 0
1: Enable
When I/F control is adopted for AM 1, this parameter is
. used to set the output current. The value is a
P04.41 AML1 I/F current setting ] . 120.0%
percentage in relative to the rated current of the motor.
Setting range: 0.0—-200.0%
When I/F control is adopted for AM 1, this parameter is
P04.42 AM 1 I/F mode proportional{used to set the proportional coefficient of the output 350
' coefficient current in closed-loop control.
Setting range: 0-5000
When I/F control is adopted for AM 1, this parameter is
AM 1 I/F mode integral |used to set the proportional coefficient of the output
P04.43 . ) 150
coefficient current in closed-loop control.
Setting range: 0-5000
AM 1 I/F mode cut-in .
P04.44 Setting range: 0.00Hz—P04.50 10.00Hz
frequency
0: Disable
P04.45 AM 2 I/F mode enable 0
1: Enable
When I/F control is adopted for AM 2, this parameter is
AM 2 I/F mode current |used to set the output current. The value is a
P04.46 . i . 120.0%
setting percentage in relative to the rated current of the motor.
Setting range: 0.0-200.0%
When I/F control is adopted for AM 2, this parameter is
P04.47 AM 2 I/F mode proportionaljused to set the output current. The value is a 350
' coefficient percentage in relative to the rated current of the motor.
Setting range: 0-5000
When I/F control is adopted for AM 2, this parameter is
P04.48 AM 2 I/F mode integral |used to set the output current. The value is a 150
' coefficient percentage in relative to the rated current of the motor.
Setting range: 0—-5000
AM 2 I/F mode cut-in i
P04.49 Setting range: 0.00Hz—P04.51 10.00Hz
frequency
AM 1 I/F mode cut-out )
P04.50 Setting range: P04.44—P00.03 25.00Hz
frequency
AM 2 I/F mode cut-out .
P04.51 Setting range: P04.49-P00.03 25.00Hz
frequency
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5.6.6 Motor parameter autotuning

® Check the safety conditions surrounding the motor and load machineries before

autotuning as physical injury may occur due to sudden start of motor during autotuning.
A ®  Although the motor does not run during static autotuning, the motor is still supplied with

power. Do not touch the motor during autotuning; otherwise, electric shock may occur. Do
not touch the motor before autotuning is completed.

e |f the motor has been connected to a load, do not carry out rotary autotuning. Otherwise,
the inverter unit may malfunction or mechanical device may be damaged. If rotary
A autotuning is carried out on a motor which has been connected to a load, incorrect motor
parameter settings and motor action exceptions may occur. Disconnect from the load to

carry out autotuning if necessary.

The inverter unit can drive both asynchronous motors and synchronous motors, and it supports two sets of motor
parameters, which can be switched over by multifunction digital input terminals or communication modes.

Select the channel

of run commands
y A
Terminal (P00.01=1) Communication Keypad
T (P00.01=2) (P00.01=0)
P08.31 LED
ones =0 Set switchover
channel for motor 1 and
motor 2 (P08.31) P08.31 LED P08.31 LED P08.31 LED P08.31 LED
ones =2 ones =3 ones =4 ones =5
y 4 A 4 A
STe_tm;”f‘a' '“”C"to” ff Modbus CANopen Ethernet PROFINET PROFIBUS-DP
witc ;OOTO?‘; orlio communication communication communication | | communication communication
P08.31 LED
ones=1
Communication setting
value 2009H
Invalid Valid
Bit0-Bit1=00 Bit0-Bit1=01

4
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The control performance of the inverter unit is based on accurate motor models. Therefore, you need to carry out motor
parameter autotuning before running a motor for the first time (taking motor 1 as an example).

Keypad control
P01.00=0

Synchronous
motor
P02.00=1

Asynchronous
motor
P02.00=0

Motor type
P02.00

Enter motor nameplate parameters Enter motor nameplate parameters
P02.15-P02.23 P02.01-P02.10

v

Set autotuning mode
(P00.15)

v v

Complete parameter rotary Complete parameter static Partial parame_ter rotary
autotuning autotuning autotuning

vy
Press the DATA/ENT key to start
autotuning

v

In autotuning process
Autotuning complete

® Motor parameters must be set correctly according to the motor nameplate.

® After entering P00.15, you can press the DATA/ENT| key to enter autotuning and press the PRG/ESC]| key to exit
autotuning, since the local inverter unit keypad does not have the and |[STOP,| keys.

Note:

® |[f rotary autotuning is selected during motor autotuning, disconnect the motor from the load to put the motor in static
and no-load state. Otherwise, the motor parameter autotuning results may be incorrect. In this mode, autotune
P02.06—P02.10 for AMs and autotune P02.20—P02.23 for SMs.

® |f static autotuning is selected for motor autotuning, there is no need to disconnect the motor from the load, but the
control performance may be impacted as only a part of the motor parameters have been autotuned. In this mode,
parameters P02.06—P02.10 can be autotuned for an AM, and parameters P02.20—P02.22 can be autotuned for an SM.
P02.23 (SM 1 back-EMF constant) can be calculated.

® Motor autotuning can be carried out on the present motor only. If you need to perform autotuning on the other motor,
switch the motor through selecting the switchover channel of motor 1 and motor 2 by setting the ones place of P08.31.

Related parameter list:

Inverter

. Name Description Default
function code

0: Keypad
Channel of run .
P00.01 1: Terminal 0

commands L
2: Communication

Motor parameter Setting range: 0x000—-0x234
P00.15

autotuning Ones place: Motor basic parameter autotuning
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Inverter .
. Name Description Default
function code
0: No operation
1: Complete parameter rotary autotuning
2: Complete parameter static autotuning
3: Partial parameter static autotuning
4: VFD parameter autotuning
Tens place: Initial magnetic pole angle autotuning
0: No operation
1: Rotary autotuning
2: Static autotuning
3: Rotary autotuning 2
Hundreds place: System inertia autotuning
0: No operation
1: Mode 1
2: Mode 2
0: Asynchronous motor (AM)
P02.00 Motor 1 type 0
1: Synchronous motor (SM)
. Depends
P02.01 AM 1 rated power Setting range: 0.1-3000.0kW
on model
Setting range: 0.01Hz—-P00.03 (Max. output
P02.02 AM 1 rated frequency 50.00Hz
frequency)
. Depends
P02.03 AM 1 rated speed Setting range: 1-60000rpm
on model
) Depends
P02.04 AM 1 rated voltage Setting range: 0—-1200V
on model
. Depends
P02.05 AM 1 rated current Setting range: 0.8—6000.0A
on model
. . Depends
P02.06 AM 1 stator resistance |Setting range: 0.001-65.535Q
on model
. . Depends
P02.07 AM 1 rotor resistance |Setting range: 0.001-65.535Q
on model
. . Depends
P02.08 AM 1 leakage inductance |Setting range: 0.1-6553.5mH
on model
. . Depends
P02.09 AM 1 mutual inductance |Setting range: 0.1-6553.5mH
on model
. Depends
P02.10 AM 1 no-load current  |Setting range: 0.1-6553.5A
on model
. Depends
P02.15 SM 1 rated power Setting range: 0.1-3000.0kW
on model
Setting range: 0.01Hz—P00.03 (Max. output
P02.16 SM 1 rated frequency 50.00Hz
frequency)
P02.17 SM 1 pole pair count  |Setting range: 1-50 2
. Depends
P02.18 SM 1 rated voltage Setting range: 0—-1200V
on model
. Depends
P02.19 SM 1 rated current Setting range: 0.8—6000.0A
on model
. . Depends
P02.20 SM 1 stator resistance |Setting range: 0.001-65.535Q
on model
SM 1 direct-axis ) Depends
P02.21 ) Setting range: 0.01-655.35mH
inductance on model
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Inverter .
. Name Description Default
function code
SM 1 quadrature-axis ) Depends
P02.22 ) Setting range: 0.01-655.35mH
inductance on model
P02.23 SM 1 back-EMF constant |Setting range: 0—10000 300
Function selection of
P05.01-P05.04 | multifunction digital input |35: Switch from motor 1 to motor 2 /
terminals (S1-S4)
Setting range: 0x00—0x15
Ones place: Switching channel selection
0: Terminal
1: Modbus communication
L 2: CANopen communication
Switching between motor o
P08.31 3: Ethernet communication 0x00
1 and motor 2 L
4: PROFINET communication
5: PROFIBUS-DP communication
Tens place: Enable switching during running
0: Disable
1: Enable
0: Asynchronous motor (AM)
P12.00 Motor 2 type 0
1: Synchronous motor (SM)
. Depends
P12.01 AM 2 rated power Setting range: 0.1-3000.0kW
on model
Setting range: 0.01Hz—-P00.03 (Max. output
P12.02 AM 2 rated frequency 50.00Hz
frequency)
) Depends
P12.03 AM 2 rated speed Setting range: 1-60000rpm
on model
. Depends
P12.04 AM 2 rated voltage Setting range: 0-1200V
on model
) Depends
P12.05 AM 2 rated current Setting range: 0.8—6000.0A
on model
. . Depends
P12.06 AM 2 stator resistance |Setting range: 0.001-65.535Q
on model
. . Depends
P12.07 AM 2 rotor resistance  [Setting range: 0.001-65.535Q
on model
. . Depends
P12.08 AM 2 leakage inductance |Setting range: 0.1-6553.5mH
on model
. . Depends
P12.09 AM 2 mutual inductance |Setting range: 0.1-6553.5mH
on model
) Depends
P12.10 AM 2 no-load current  |Setting range: 0.1-6553.5A
on model
. Depends
P12.15 SM 2 rated power Setting range: 0.1-3000.0kW
on model
Setting range: 0.01Hz—P00.03 (Max. output
P12.16 SM 2 rated frequency 50.00Hz
frequency)
P12.17 SM 2 pole pair count  |Setting range: 1-50 2
) Depends
P12.18 SM 2 rated voltage Setting range: 0—-1200V
on model
. Depends
P12.19 SM 2 rated current Setting range: 0.8—6000.0A
on model
P12.20 SM 2 stator resistance |Setting range: 0.001-65.535Q Depends
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Inverter .
. Name Description Default
function code
on model
SM 2 direct-axis ) Depends
P12.21 ) Setting range: 0.01-655.35mH
inductance on model
SM 2 quadrature-axis i Depends
P12.22 ) Setting range: 0.01-655.35mH
inductance on model
P12.23 SM 2 back-EMF constant |Setting range: 0—10000 300

5.6.7 Start/stop control

The start/stop control of the inverter unit involves three states: start after a run command is given at power-on,; start after

power-loss restart is effective; start after automatic fault reset. The three start/stop control states are described in the
following.

There are three start modes for the inverter unit, which are start at starting frequency, start after DC braking, and start after
speed tracking. You can select the proper start mode based on actual conditions.

For large-inertia load, especially in cases where reversal may occur, you can choose to start after DC braking or start after
speed tracking.

Note: It is recommended to drive SMs in direct start mode.

1. Logic diagram for start after a running command is given at power-on

Direct start
Qutput
Afrequency
' Linear ACC/DEC

Starting
frequency
of direct
start

P01.00
Start mode

\ Starting frequency hold time

R . o iP00.11 oo 12
Start after DC braking ACC time 1 DEC time 1

_ 1/2*3ump amplitude 3
wmp | »
3 2 N 1 frequency 3 1/2*Jump amplitude 3
n |/ 1 _u2
e PoL.05 T w2 litude 2
Braking ACC/DEC mode Jump . _ ¥ _1/2"Jump amplitude
2| current | __ 1 | frequency 2 " § t2oumpamplivde2 [
v before - ———
start Outpul o irve ACCIDEC Jump _ ¥ _ L2ump ampiitude 1
frequency f frequency 1 1/2+3ump amplitude 1
3 T .0 -
g/ j

!

»-
Braking time before start -

Start after speed tracking
(with excitation)
Start after speed tracking
(without excitation)

t

{P00.11| | P00.12}
ACC time 1 DEC time 1

Output  Linear ACC/DEC
Afrequency f
P0OB.06 | ----
Running &
frequency of | &
iog N

i i
P08.07
ACC time for
iog

DEC time for jog
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2. Logic diagram for restart after inverter unit power loss

Restart after J

power loss 1

P01.21
(Power-loss restart selection)

Waiting time
of restart at
power loss

>P01.22

Restart delay
>P01.23

Standby

Run state

0 Keypad -
- before power loss

2 Communication

Stop
o]

1 Terminal
—

Is the FWD/REV
terminal command valid?

P00.01
(Channel of running commands)

A J

> Run

P01.18
(Terminal run command protection at

power-up)
3. Logic diagram for restart after inverter unit automatic fault reset
| VFDfaut |
Auto VFD fault reset
count < P08.28
Auto VFD fault reset
interval > P08.29
Start running after Display the fault
VFD fault reset code and stop
Related parameter list:
Inverter
function Name Description Default
code
0: Keypad
P00.01 Channel of run commands [1: Terminal 0
2: Communication
. . Depends
P00.11 ACC time 1 Setting range: 0.0-3600.0s
on model
. . Depends
P00.12 DEC time 1 Setting range: 0.0-3600.0s
on model
0: Direct start
1: Start after DC braking
P01.00 Start mode 2: Start after speed tracking (with excitation) 0
3: Start after speed tracking (without excitation)
4: Start after speed tracking (software)
Starting frequency of direct )
P01.01 start Setting range: 0.00-50.00Hz 0.50Hz
Starting frequency hold )
P01.02 time Setting range: 0.0-50.0s 0.0s
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Inverter
function Name Description Default
code
P01.03 Braking current before start|Setting range: 0.0-100.0% 0.0%
DC braking time before )
P01.04 Setting range: 0.00-50.00s 0.00s
start
0: Linear
1: S curve
P01.05 ACC/DEC mode ) . 0
Note: If option 1 is selected, set P01.06, P01.07,
P01.27 and P01.28 accordingly.
0: Decelerate to stop
P01.08 Stop mode 0
1: Coast to stop
Starting frequency for  |Setting range: 0.00 Hz-P00.03 (Max. output
P01.09 . 0.00Hz
braking at stop frequency)
P01.10 Demagnetization time  |Setting range: 0.00-30.00s 0.00s
PO1.11 DC braking current at stop |Setting range: 0.0-100.0% 0.0%
P01.12 DC braking time at stop |Setting range: 0.00-50.00s 0.00s
FWD/REV run deadzone .
P01.13 time Setting range: 0.0-3600.0s 0.0s
0: Switch at zero frequency
P01.14 FWD/REV run switching |1: Switch at the starting frequency 1
' mode 2: Switch after the speed reaches the stop speed
with a delay
P01.15 Stop speed Setting range: 0.00-100.00Hz 0.50Hz
0: Based on speed reference (only detection mode
P01.16 |Stop speed detection mode |available in SVPWM control mode) 0
1: Based on speed feedback
P01.18 Terminal run command |0: Terminal run command invalid at power-up 0
' protection at power-up  |1: Terminal run command valid at power-up
Setting range: 0x00—0x12
Ones place: Action selection
Action when running 0: Run at the frequency lower limit
frequency falls below the 1: Stop
P01.19 a .y. . 2: Sleep 0x00
lower limit (valid when .
. Tens place (valid only when ones place = 1 or 2):
frequency lower limit > 0)
Stop method
0: Coast to stop
1: Decelerate to stop
Setting range: 0.0-3600.0s
P01.20 Wake-up-from-sleep delay g . g . 0.0s
Note: Valid only when the ones place of P01.19 is 2.
0: Disable restart
P01.21 |Power-loss restart selection 0
1: Enable restart
Setting range: 0.0-3600.0s
P01.22 Power-loss restart wait time ng . g . 1.0s
Note: Valid only when the ones place of P01.21 is 1.
P01.23 Start delay time 0.0-600.0s 0.0s
P01.24 Stop speed delay time  |0.0-600.0s 0.0s
0: Output without voltage
Open-loop OHz output
PO1.25 P P EFZOUBUL 11 output with voltage 0
selection . )
2: Output according to the DC braking current at stop
DEC time for emergenc
P01.26 gency Setting range: 0.0-60.0s 2.0s
stop
Time of starting segment of .
P01.27 4564 Setting range: 0.0-50.0s 0.1s
DEC S curve
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Inverter
function Name Description Default
code
Time of ending segment of .
P01.28 Setting range: 0.0-50.0s 0.1s
DEC S curve
o . Setting range: 0.0-150.0% (of the VFD rated output
P01.29  |Short-circuit braking current 0.0%
current)
Short-circuit braking hold
P01.30 or C,IrCUI raking ho Setting range: 0.00-50.00s 0.00s
time at start
Short-circuit braking hold
P01.31 ori-cireut braxing NOIA | o ing range: 0.00-50.00s 0.00s
time at stop
Pre-excitation time for .
P01.32 . Setting range: 0-10.000s 0.300s
Jogging
Starting frequency of .
P01.33 . . Setting range: 0.00Hz—P00.03 0.00Hz
braking at jog stop
P01.34 Sleep entry delay time  |Setting range: 0-3600.0s 0.0s
1: Forward run
2: Reverse run
4: Forward jog
5: Reverse jog
P05.01- Digital input function 6: Coast to stop /
P05.04 selection 7: Fault reset
8: Run pause
21: ACC/DEC time selection 1
22: ACC/DEC time selection 2
30: ACC/DEC disable
D d
P08.00 ACC time 2 Setting range: 0.0-3600.0s epends
on model
. . Depends
P08.01 DEC time 2 Setting range: 0.0-3600.0s
on model
) . Depends
P08.02 ACC time 3 Setting range: 0.0-3600.0s
on model
. . Depends
P08.03 DEC time 3 Setting range: 0.0-3600.0s
on model
) . Depends
P08.04 ACC time 4 Setting range: 0.0-3600.0s
on model
. . Depends
P08.05 DEC time 4 Setting range: 0.0-3600.0s
on model
. ) Setting range: 0.00 Hz-P00.03 (Max. output
P08.06 Running frequency of jog 5.00Hz
frequency)
. . . Depends
P08.07 ACC time for jog Setting range: 0.0-3600.0s
on model
. . . Depends
P08.08 DEC time for jog Setting range: 0.0-3600.0s
on model
Setting range: 0.00 Hz-P00.03 (Max. output
Switching f ; frequency)
P08.19 WIEERINg TrequUEncy ot 4 6o1z: No switchover 0.00Hz
ACC/DEC time . i
If the running frequency is greater than P08.19,
switch to ACC/DEC time 2.
0: Max. output frequency
Base frequency of
P08.21 . 1: Set frequency 0
ACC/DEC time
2:100Hz
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Inverter
function Name Description Default
code
Note: Valid for straight ACC/DEC only.
P08.28 Auto fault reset count  |Setting range: 0-10 0
P08.29 Auto fault reset interval |Setting range: 0.1-3600.0s 1.0s

5.6.8 Frequency setting

The inverter unit supports multiple types of frequency reference modes, which can be categorized into: main reference

channel and auxiliary reference channel.

There are two main reference channels, namely frequency reference channel A and frequency reference channel B.
These two channels support simple arithmetical operation between each other, and they can be switched dynamically by

setting multifunction terminals.

There is one input mode for auxiliary reference channel, namely terminal UP/DOWN| digital input. By setting function
codes, you can enable the corresponding reference mode and the impact made on the inverter frequency reference by

this reference mode.

The actual reference of the inverter unit is comprised of the main reference channel and auxiliary reference channel.

P00.06

(A frequency command source)

P00.10 Keypad

Frequency set through
keypad

>
N

>
@

FIRE ® H
2 o @ =
s £ s
2 2 8 <
2| |G £
g H H
2|9 @ 2
=
5

Reserved

Simple PLC

Modbus
CANopen
Ethernet

Reserved

[EtherCAT/PROFINET]

PLC card

(B frequency command source)

!I
=
-

P00.07

Poot0 | keypad |
Frequency set through
keypad 1
w1

A3

Reserved

Modbus
CANopen
Ethernet

Reserved

EtherCAT/PROFINET
PLC card

PROFIBUS-DP

g

Tension setting

w

[LIN

=

® o~

5 ©

=
=y

=
Y]

=
)

=
S

=
2]

=
>

UP/DOWN terminal

P17.00
Set
frequency

P17.02
Ramp reference

P00.04 (Running frequency upper limit)
|

Min(A, B)

¥y 1
0

P00.03
(Max. output
frequency)

P00.08 (B frequency command
reference object)

(Combination mode of
setting source)

Terminal function 33 P17.14
Clear frequency Frequency
increase/decrease setup adjustment

value
Valid ’_E

Invalid

Terminal function 12
Clear frequency

[ h
5
£ ! NI I
g
5
] A+B 2 +
: O
: : D

Max(A, B) 5
y P00.0: P00.05 (Running frequency lower limit)

increase/decrease setup

Valid

0
UP/DOWN enable

P08.44 ones place
(UP/DOWN terminal

» control setting)

P08.44 tens place
(Frequency control
selection)

[

frequency

The inverter unit supports switchover between different reference channels, and the rules for channel switching are shown
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in the following.

Present reference Multifuncti_on terminal Multifuncti_on terminal Multifunctipn terminal
channel function 13 function 14 function 15
P00.09 Switch from channel Ato | (Switch from combined | (Switch from combined
channel B) setting to channel A) setting to channel B)
A B / /
B A / /
A+B / A 5
A-B / A 5
Max(A, B) / A 5
Min(A, B) / A 5

Note: "/" indicates that the multifunction terminal function is not available for the selected reference channel.

When setting the internal auxiliary frequency of the inverter unit through multi-function terminal UP (10) and DOWN (11),
you can increase/decrease the frequency quickly by setting P08.45 (UP terminal frequency adjustment resolution) and
P08.46 (DOWN terminal frequency adjustment resolution).

UP terminal frequency adjustment resolution P08.45
A E DOWN terminal frequency adjustment resolution P08.46

UP terminal state

UP terminal

function selection=10 | SX

) J

DOWN terminal state

v
Hl
\

DOWN terminal Sy
function selection=11 T

Related parameter list:

Inverter
function Name Description Default
code
Max. output .
P00.03 Setting range: Max(P00.04,10.00)-590.00Hz 50.00Hz
frequency
Running frequency )
P00.04 . Setting range: P00.05-P00.03 50.00Hz
upper limit
Running frequency )
P00.05 L Setting range: 0.00Hz—P00.04 0.00Hz
lower limit
0: Keypad
1: All
2: AlI2
A frequency 3:AI3
P00.06 0
command source |4: Reserved
5: Simple PLC program
6: Multi-step speed running
7: PID control
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Inverter
function Name Description Default
code
8: Modbus communication
9: CANopen communication
10: Ethernet communication
11: Reserved
B frequency .
P00.07 12: Pulse train AB 11
command source o
13: EtherCAT/PROFINET communication
14: PLC card
15: PROFIBUS-DP communication
16: Tension setting (valid only for A frequency command)
B frequency
0: Max. output frequency
P00.08 command reference 0
. 1: A frequency command
object
0:A
1:B
Combination mode |2: (A+B)
P00.09 ) 0
of setting source |[3: (A-B)
4: Max(A, B)
5: Min(A, B)
10: Increase frequency setting (UP)
Function selection of|11: Decrease frequency setting (DOWN)
P05.01- | multifunction digital |12: Clear the frequency increase/decrease setting /
P05.04 input terminals (S1—|13: Switch between A setting and B setting
S4) 14: Switch between combination setting and A setting
15: Switch between combination setting and B setting
Setting range: 0x000-0x221
Ones place: Frequency enable selection
0: The setting made through [UP/DOWN| is valid.
1: The setting made through UP/DOWN is invalid.
Tens place: Frequency control selection
0: Valid only when P00.06=0 or P00.07=0
i 1: Valid for all frequency setting methods
P08.44 UP/DOWN ter_mlnal . Q_ y g . . 0X000
control setting  |2: Invalid for multi-step speed running when multi-step
speed running has the priority
Hundreds place: Action selection for stop
0: Setting is valid.
1: Valid during running, cleared after stop
2: Valid during running, cleared after a stop command is
received
terminal
P08.45 frequency Setting range: 0.01-50.00Hz 0.50Hz
adjustment
resolution
DOWN] terminal
P08.46 frequency —\gening range: 0.01-50.00Hz 0.50Hz
adjustment
resolution
P17.00 Set frequency Range: 0.00Hz—P00.03 (Max. output frequency) 0.00Hz
Ramp reference
P17.02 Range: 0.00Hz—P00.03 (Max. output frequency) 0.00Hz
frequency
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Inverter
function Name Description Default
code
Frequency
P17.14 . Range: 0.00Hz-P00.03 0.00Hz
adjustment value

5.6.9 Analog input

The inverter unit carries two analog input terminals, in which the All setting range is 0—-10V/0—-20mA and whether All
uses voltage input or current input can be set through P05.50, and the AI2 setting range is -10-10V. Each input can be
filtered separately, and the corresponding reference curve can be set by adjusting the reference corresponds to the max.
value and min. value.

Analog input curve setting Analog input filter
time
P05.24
P05.25
AlLinput voltage| s 26 ﬁ[ P05.28
P52 L [ s
P05.29 — A
All : P05.30 §
Al2 input voltage|| pp5.31 Al1/AI2
P17.20 P05.32 P05.37
hos a5 > POS37 |
EA'Z P05.34
P05.35
P05.36
Related parameter list:
Inverter
function Name Description Default
code
P05.24 All1 lower limit Setting range: 0.00V-P05.26 0.00Vv
Corresponding setting )
P05.25 o Setting range: -300.0%-300.0% 0.0%
of Al1 lower limit
P05.26 Al1 upper limit Setting range: P05.24-10.00V 10.00V
Corresponding setting )
P05.27 o Setting range: -300.0%-300.0% 100.0%
of Al1 upper limit
P05.28 All input filter time |Setting range: 0.000-10.000s 0.100s
P05.29 Al2 lower limit Setting range: -10.00V—P05.31 -10.00V
Corresponding setting )
P05.30 . Setting range: -300.0%-300.0% -100.0%
of Al2 lower limit
P05.31 Al2 middle value 1 |Setting range: P05.29—P05.33 0.00
Corresponding setting )
P05.32 ) Setting range: -300.0%-300.0% 0.0%
of AI2 middle value 1
P05.33 Al2 middle value 2 |Setting range: P05.31-P05.35 0.00
Corresponding setting )
P05.34 ) Setting range: -300.0%-300.0% 0.0%
of AI2 middle value 2
P05.35 Al2 upper limit Setting range: P05.33-10.00V 10.00V
Corresponding setting i
P05.36 o Setting range: -300.0%-300.0% 100.0%
of Al2 upper limit
P05.37 AlI2 input filter time  |Setting range: 0.000-10.000s 0.030s
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Inverter

function Name Description Default
code

) . 0: Voltage type
P05.50 All input signal type 0
1: Current type

5.6.10 Analog output

The inverter unit carries one analog output terminal, of which the setting range is 0—-10V/0—20mA. Analog output can be
configured as voltage or current signals through setting P06.32. Analog output signals can be filtered separately, and the
proportional relation can be adjusted by setting the max. value, min. value, and the percentage of their corresponding
output. Analog output signal can output motor speed, output frequency, output current, motor torque and motor power at a
certain proportion.

ol ]
1]
2]
3]
Analog output poe.17 Analog output curve
g P06.18 ; Analog output filter
L] selection P06.19 setting
[ P06.14 }l— Egg'gg P06.21 AO1
(Default value is 0) P06.23

[ P06.24

l:l P06.25

L]
28]
20 ]

For AO output description, see the description for P06.14. (The min. value and max. value of the output correspond to 0.0%
and 100.00% of the pulse or analog output. The actual output voltage or pulse frequency corresponds to the actual
percentage, which can be set through function codes.)

Related parameter list:

Inverter
function Name Description Default
code
P06.14 AO1 output Setting range: 0-63 0
P06.15— For details, see Group PO6—Output terminal functions in the
Reserved _ _ . 0
P06.16 inverter function parameter section.
Voltage-type AO1 )
P06.17 ... |Setting range: -300.0%—P06.19 0.0%
output lower limit
AO1 output
P06.18 | corresponding to |Setting range: 0.00V-10.00V 0.00V
lower limit
Voltage-type AO1 .
P06.19 .. |Setting range: P06.17—-300.0% 100.0%
output upper limit
AO1 output
P06.20 | corresponding to |Setting range: 0.00-10.00V 10.00V
upper limit
AOL1 output filter )
P06.21 . Setting range: 0.000-10.000s 0.000s
ime
P06.22 | Current-type AO1 |Setting range: -300.0%—P06.24 0.0%
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Inverter
function Name Description Default
code
output lower limit
AO1 output
corresponding to )
P06.23 o Setting range: 0.00-20.00mA 0.00mA
lower limit (current
type)
Current-type AO1 )
P06.24 .. |Setting range: P06.22—-300.0% 100.0%
output upper limit
AO1 output
corresponding to )
P06.25 o Setting range: 0.00-20.00mA 20.00mA
upper limit (current
type)
AO1 output signal |0: Voltage type
P06.32 putsig g9eyp 0
type 1: Current type

5.6.11 Motor temperature detection

5.6.11.1 Using an expansion card

Both the VFD IO expansion card (EC-10702) and 24V simplified incremental PG card (EC-PG707-24) have the
temperature sampling module. EC-1I0702 supports the connection to temperature sensors of PT100, PT1000, KTY84, and
NTC, while EC-PG707-24 supports the connection to temperature sensors of PT100, PT1000, and KTY84. Regardless of
which temperature sensors are used, the wiring of the motor temperature detection sensors is the same. The following
uses EC-10702 as an example to describe the wiring method and setting.

EC-10702

RENED I E}’ Sensor

GND
I

PE

Figure 5-6 IO expansion card temperature sensor wiring

After installing the 10 expansion card to the inverter unit, you can wire the temperature sensor according to the preceding
figure. Then set P25.41 (Type of sensor for IO card to detect motor temperature), set P25.42—P25.44 (that is, set IO card
detected motor OH protection threshold, Detection time of 10 card detected motor OH protection, and Detection time of 10
card detected motor OH protection). You can set P11 (Action to protect against motor OH during running). If you select a
temperature sensor of the NTC type, you need to set B25/85 (P25.45).

Related function parameters:

Inverter
function Name Description Default
code
PG card detected motor )
P19.12 Setting range: -20.0-200.0°C 0.0°C
temperature
10 card detected motor )
P19.13 Setting range: -20.0-200.0°C 0.0°C
temperature
Type of sensor for 10 card |0: No temperature sensor
P25.41 to detect motor 1: PT100 0
temperature 2: PT1000
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Inverter
function Name Description Default
code

3: KTY84
4: 5K NTC temperature sensor
5: 10K NTC temperature sensor

10 card detected motor .
P25.42 . Setting range: -20.0-200.0°C 110.0°C
OH protection threshold

Detection time of 10 card
P25.43 detected motor OH Setting range: 0.0-3600.0s 5.0s
protection

1O card detected motor )
P25.44 Setting range: -20.0-200.0°C 90.0°C
OH alarm threshold

10 card NTC sensor )
P25.45 Setting range: -20.0-50.0°C 10.0°C
B25/85 value

NTC temperature i
P25.46 ) ] o Setting range: 0—6000k 0
calibration coefficient

0: No temperature sensor
Type of sensor for PG card

1: PT100
P25.47 to detect motor 0
2: PT1000
temperature
3: KTY84

PG card detected motor _
P25.48 . Setting range: -20.0-200.0°C 110.0°C
OH protection threshold

Detection time of PG card
P25.49 detected motor OH Setting range: 0.0-3600.0s 5.0s
protection

PG card detected motor )
P25.50 Setting range: -20.0-200.0°C 90.0°C
OH alarm threshold

5.6.11.2 Using AI/AO
Motor temperature detection via AlI/AO supports PT100, PT1000, and KTY84 sensors. The wiring can be selected from

AI1/AO1 or AlI2/AO1 combinations. The following uses the Al1/AO1 combination as an example.

First, you need to set the All input type to voltage (that is, set P05.50 to 0) and set AO1 output type to current (that is, set
P06.32 to 1).

During wiring, connect the temperature sensor (thermistor) in series between AO1 and GND, and then connect AO1 and
All. In this way, the voltage at both ends of the thermistor can be automatically detected, and the detected value of All is
the voltage value of both ends of the thermistor. According to Ohm's law, the resistance value of the current thermistor can
be calculated, and the temperature value of the motor can be obtained by querying the resistance-and-temperature table.
The wiring diagram is as follows.

GDG600A

CH Al
= AO
GND

Sensor

iPE

Figure 5-7 Wiring for AI/AO based motor temperature detection

AO1 outputs different fixed current values depending on the selected temperature sensor (set by P05.51). See the
following table.
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Temperature sensor type PT100
AO1 output (recommended) 10.00mA

Note:

®  When using the AlI2/AO1 combination, you need to set P05.29 (Al2 lower limit) to 0.00V and P05.30 (Corresponding
setting of Al2 lower limit) to 0.0%.

® To improve detection accuracy, you are recommended to perform an analog calibration before the detection.

® When AOL1 is used for temperature detection, AO1 output selection (P06.14) is invalid.

Related function parameters of detecting motor temperature by using Al/AQO:

Inverter
function Name Description Default
code
Al/AO detected motor _
P19.11 Setting range: -20.0-200.0°C 0.0°C
temperature
0: No temperature sensor
Type of sensor for AI/AO
1: PT100
P05.51 to detect motor 0
2: PT1000
temperature
3: KTY84

AI/AO detected motor OH i
P05.52 . Setting range: -20.0-200.0°C 110.0°C
protection threshold

Al/AO detected motor OH )
P05.53 Setting range: -20.0-200.0°C 90.0°C
alarm threshold

KTY84 resistance offset

P05.54 (AlI/AO temperature Setting range: -1000-1000 0
detection)
PT100/PT1000 resistance
P05.55 | offset (AI/AO temperature |Setting range: -300.00-300.00 0.00
detection)

. 0: Do not detect
Signal source for Al to
P05.56 1: All 0
detect motor temperature o AID

5.6.12 Digital input

The inverter unit carries four programmable digital input terminals. The function of all the digital input terminals can be
programmed through function codes.

P05.08 (Input terminal polarity selection) P05.09 (Digital filter time) - . y
Digital function selection
0 P05.12 ] L P05.13 |:| 0
BRI oy [ Ty }>POSOT— =
(Default value is 1
0 P05.14 P05.15 L2 Run P
T > Tdely }— > Tdelay }— : ol ot
T delay 7> [P05.02 —™ [ 3 terminal state
(Default value is 2
0 P05.16 P05.17 L ] 4
[SSH17ag - Tdny ] e Tay e [POSO3 [
S feey Tdeley > [P05.0 . 5 P07.39
(Default value is 7, ] Fault Input terminal
0 P05.18 P05.19 l:l state at
[s4]—~ 17 »[ Tdelay }— L [ Tdelay —|»[P05.04 > present fault
(Default value is 0 l:l .

Note: Two different multifunction input terminals cannot be configured with a same function.

Related parameter list:
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Inverter
function Name Description Default
code
P05.01 S1 function 1
P05.02 S2 function Setting range: 0-111 2
P05.03 S3 function For details, see Group PO5—Input terminal 7
P05.04 S4 function functions in the inverter function parameter 0
P05.05— section.
Reserved /
P05.07
] ) Setting range: Ox0—0xF
Input terminal polarity - - - -
P05.08 ] Bit3 Bit2 Bitl BitO 0x0
selection
S4 S3 S2 S1
P05.09 Digital input filter time  |Setting range: 0.000—1.000s 0.010s
Setting range: 0x0—0xF (0: disable; 1: enable)
Bit0: S1 virtual terminal
P05.10 Virtual terminal setting  |Bit1: S2 virtual terminal 0x0
Bit2: S3 virtual terminal
Bit3: S4 virtual terminal
0: Two-wire control mode 1
. 1: Two-wire control mode 2
P05.11 Terminal control mode . 0
2: Three-wire control mode 1
3: Three-wire control mode 2
P05.12 S1 switch-on delay Setting range: 0.000-50.000s 0.000s
P05.13 S1 switch-off delay Setting range: 0.000-50.000s 0.000s
P05.14 S2 switch-on delay Setting range: 0.000-50.000s 0.000s
P05.15 S2 switch-off delay Setting range: 0.000-50.000s 0.000s
P05.16 S3 switch-on delay Setting range: 0.000-50.000s 0.000s
P05.17 S3 switch-off delay Setting range: 0.000-50.000s 0.000s
P05.18 S4 switch-on delay Setting range: 0.000-50.000s 0.000s
P05.19 S4 switch-off delay Setting range: 0.000-50.000s 0.000s
Input terminal state at )
P07.39 Setting range: 0x0000—-0xFFFF 0x0000
present fault
Setting range: 0x0—0xF
P17.12 Digital input terminal state Bit3 Bit2 Bitl Bit0 0x0
sS4 S3 S2 S1
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5.6.13 Digital output

The inverter unit carries two groups of relay output terminal, and one open collector Y output terminal. All digital output

terminal functions can be programmed via function codes.

0 l:l Digital output selection Digital switch-on delay P06.05 Output polarity selection Digital switch-off delay p1713
Run .
1] tormina ste
5[] vi P06.06 0 P06.07 @
;—{ P06.01 } } T delay } e Ll W P0740
3 l:l (Default value: 0) Faut g::sl.:t!;:rensigi
41 ] fault
51 ! "‘ }r"’r _
- ROL P06.10 ;l—aﬂ 0 P06.11 };I*\
[ "W“ "Telay“ Y /tL ol [ Tdelay hiiad P06.05, P17.13, P07.40 display
(Default value: 1) [4] Bit0O | Y1 [ Bitl1| ROL
L Bit 2 ‘ RO2 ‘ ‘
] RO2 P06.12 0 P06.13
) )ﬂt P06.04 } i T delay i ‘ e E
29 l:l (Default value: 0)
0[]
Note: The multi-function output terminals allow the same function to be assigned repeatedly.
Related parameter list:
Inverter
function Name Description Default
code
P06.01 Y1 output Setting range: 0-81 0
P06.02 Reserved For details, see Group P06—Output terminal /
P06.03 RO1 output selection  (functions in the inverter function parameter 1
P06.04 RO2 output selection  |section. 0
Setting range: 0x0—0x7
Outout terminal polarit When a bit is 0, the output terminal is positive.
utput terminal polari . L .
P06.05 P ) P y When a bit is 1, the output terminal is negative. 0x0
selection - - :
Bit2 Bitl Bit0
RO2 RO1 Y1
P06.06 Y1 switch-on delay Setting range: 0.000-50.000s 0.000s
P06.07 Y1 switch-off delay Setting range: 0.000-50.000s 0.000s
P06.10 RO1 switch-on delay Setting range: 0.000-50.000s 0.000s
P06.11 RO1 switch-off delay Setting range: 0.000-50.000s 0.000s
P06.12 RO2 switch-on delay Setting range: 0.000-50.000s 0.000s
P06.13 RO2 switch-off delay Setting range: 0.000-50.000s 0.000s
P07.40 |Output terminal state at present fault 0x0000
Setting range: 0x0—0xF
P17.13 Digital output terminal state Bit3 Bit2 Bit0 0x0
RO2 RO1 Y1

5.6.14 Simple PLC

A simple PLC is a multi-step speed generator, and the inverter unit can change the running frequency and direction

automatically based on the run time to fulfill process requirements. Previously, such function was realized with external

PLC, while now, the inverter unit itself can achieve this function.

The inverter unit can realize 16-step speed control, and provide four groups of ACC/DEC time for you to choose.

After the set PLC completes one cycle (or one step), one ON signal can be output by the multifunction relay.
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P10.01 (Simple PLC memory selection)

0 | No memory at
power loss L

0 Stop after running Power loss Set frequency
once during running 1| Memoryat | o ‘ p "

power loss > Restart from the

] 1 Keep running in the Setup of running / first step

final value after > of each
running once PLC step ;
Normal running P17.00
2 N 1 / Continue running at
Cyclic running 1 w | the step frequency
| active when the

occurred

P10.00 (Simple PLC mode)

PLC mode

P10.36 Terminal function 23
(PLC restart mode) Simple PLC stop reset

sopertcsey LA LTIV IV II TP PITTII T PIPIT T

Digital output 17 m
Simple PLC cycle
complete

Related parameter list:

Inverter
function Name Description Default
code
L . 23: Simple PLC stop and reset
P05.01- Digital input function )
PO5.04 selection 24: Simple PLC pause /
25: PID control pause
P06.01— Digital output function |16: Simple PLC stage reached /
P06.04 selection 17: Simple PLC cycle reached
0: Stop after running once
P10.00 Simple PLC mode 1: Keep running with the final value after running once 0
2: Cyclic running
Simple PLC power-loss |0: Disable
P10.01 0
memory 1: Enable
P10.02 Multi-step speed 0 Setting range: -100.0%-100.0% 0.0%
P10.03 Step O run time Setting range: 0.0-6553.5s(min) 0.0s
P10.04 Multi-step speed 1 Setting range: -100.0%—-100.0% 0.0%
P10.05 Step 1 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.06 Multi-step speed 2 Setting range: -100.0%—-100.0% 0.0%
P10.07 Step 2 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.08 Multi-step speed 3 Setting range: -100.0%—-100.0% 0.0%
P10.09 Step 3 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.10 Multi-step speed 4 Setting range: -100.0%—-100.0% 0.0%
P10.11 Step 4 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.12 Multi-step speed 5 Setting range: -100.0%—-100.0% 0.0%
P10.13 Step 5 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.14 Multi-step speed 6 Setting range: -100.0%—-100.0% 0.0%
P10.15 Step 6 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.16 Multi-step speed 7 Setting range: -100.0%—-100.0% 0.0%
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Inverter
function Name Description Default
code
P10.17 Step 7 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.18 Multi-step speed 8 Setting range: -100.0%-100.0% 0.0%
P10.19 Step 8 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.20 Multi-step speed 9 Setting range: -100.0%-100.0% 0.0%
P10.21 Step 9 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.22 Multi-step speed 10  |Setting range: -100.0%-100.0% 0.0%
P10.23 Step 10 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.24 Multi-step speed 11  |Setting range: -100.0%-100.0% 0.0%
P10.25 Step 11 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.26 Multi-step speed 12  |Setting range: -100.0%-100.0% 0.0%
P10.27 Step 12 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.28 Multi-step speed 13  |Setting range: -100.0%-100.0% 0.0%
P10.29 Step 13 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.30 Multi-step speed 14  |Setting range: -100.0%-100.0% 0.0%
P10.31 Step 14 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.32 Multi-step speed 15  |Setting range: -100.0%-100.0% 0.0%
P10.33 Step 15 run time Setting range: 0.0-6553.5s(min) 0.0s
p10.34 |/ \CC/DECUMeselection | @ range: 0X0000-OXFFFF 0X0000
for simple PLC steps 0-7
ACC/DEC time selection
P10.35 | for simple PLC steps 8— |Setting range: 0x0000—-OxFFFF 0x0000
15
0: Restart from the first step
P10.36 PLC restart mode 1: Continue running at the step frequency active at 0
the time of interruption.
Setting range: 0.00 Hz-P00.03 (Max. output
P17.00 Set frequency 0.00Hz
frequency)
P17 27 Present step of simple |Displays the present step of the simple PLC function. 0
PLC Setting range: 0-15
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5.6.15 Multi-step speed running

Set the parameters for multi-step speed operation of the inverter unit. The inverter unit supports 16 multi-step speeds.
These speeds are selected by the combinations of multi-step speed terminals 1-4 and correspond to multi-step speeds 0
through 15.

Y

P10.02 Multi-step speed 0 Bit0 03
Terminal function 16 P10.03 Step O run time Bitl P10.34
Multi-step speed | OFF | ON [ OFF [ ON [ OFF [ ON [ OFF [ oN | ACC/DEC time selection
k¢ 11
Tarmin o 17 fo simple PLC steps 0-7
Muli-step speed | OFF | OFF | ON | ON [ oFF [ oFf | on [ on | gigg‘s‘ “S":E"gf‘fu”ns‘ﬁis“ g:g

terminal 2

Terminal function
Muli-step speed | OFF | OFF [ OFF [ OFF [ ON [ oN [ oN [ oN 00 P00.11 ACC time 1
terminal 3 P10.06 Multi-step speed 2 Bit4 P00.12 DEC time 1
P10.07 Step 2 run time Bit5

Terminal function 1
Muli-step speed | OFF | OFF | OFF [ OFF | OFF | OFF | OFF | OFF

Sl

terminal 4
Multi-step P10.08 Multi-step speed 3 Bit6
speed o [1[2[s[a]s]e]7] P10.09 Step 3 run time Bit7

y Multi-step P10.10 Multi-step speed 4 Bit8
speed15 P10.11 Step 4 run time Bit9
P10.12 Multi-step speed 5 o | Bit10
P10.13 Step 5 run time =Bl
Multi-step
speed 0
Multi-step P10.14 Multi-step speed 6 Bit12
speed P10.15 Step 6 run time Bit13
- P10.16 Multi-step speed 7 o | Bitld

P10.17 Step 7 run time

e
f hold

ON BFF -
Run comman Invalid MuTt-step
P10.18 Multi-step speed 8 Bit0 P10.35 —
Terminal function 16
ftisimpvar B I O Y P10.19 Step 8 un time Bit AGCIDEC tim seecton

terminal 1 for simple PLC steps 8-15
Terminal function 17M
Multi-step speed P10.20 Multi-step speed 9 Bit2
terminal 2 P10.21 Step 9 run time Bit3
Terminal function 18
Multi-step speed
terminal 3 P10.22 Multi-step speed 10 Bit4
Terminal function 19 P10.23 Step 10 run time Bit5
Multi-step speed
terminal 4

P10.24 Multi-step speed 11 Bit6
P10.25 Step 11 run time Bit7

Ll

Terminal function 16 ‘

Mu‘l”e’rsﬁgaswpieed ‘ oFF ‘ on ‘ oFF ‘ on ‘ oFF ‘ oN ‘ OFF on ‘ P10.26 Multi-step speed 12 o | Bit8
Terminal function 17, P10.27 Step 12 run time = B9
Wultep speed [oFF [oFF [ oN | oN [oFF [oFF | oN | oN |
TEA;T:S?J‘L”.)"ESSSJ“\ OFF [ oFF [ oFF [ OFF [ oN [ oN [ oN [ oN | S
Ter\;miq‘e%‘:\%l:?gaggd ‘ on ‘ on ‘ oN ‘ oN ‘ oN ‘ on ‘ on ‘ oN ‘ P10.30 Multi-step speed 14 o | Bit12
P10.31 Step 14 run time Bit13
M‘;L"e':fp 8 ‘ 9 ‘ 10 ‘ 1 ‘ 12 ‘ 13 ‘ 14 ‘ 15 ‘
P10.32 Multi-step speed 15 Bit14
P10.33 Step 15 run time Bit15
Related parameter list:
Inverter
function Name Description Default
code
16: Multi-step speed terminal 1
L ) 17: Multi-step speed terminal 2
P05.01- Digital input function . .
. 18: Multi-step speed terminal 3 /
P05.04 selection . .
19: Multi-step speed terminal 4
20: Multi-step speed pause
P10.02 Multi-step speed 0 Setting range: -100.0%—-100.0% 0.0%
P10.03 Step O run time Setting range: 0.0-6553.5s(min) 0.0s
P10.04 Multi-step speed 1 Setting range: -100.0%—-100.0% 0.0%
P10.05 Step 1 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.06 Multi-step speed 2 Setting range: -100.0%—-100.0% 0.0%
P10.07 Step 2 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.08 Multi-step speed 3 Setting range: -100.0%—-100.0% 0.0%
P10.09 Step 3 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.10 Multi-step speed 4 Setting range: -100.0%—-100.0% 0.0%
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Inverter

function Name Description Default
code
P10.11 Step 4 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.12 Multi-step speed 5 Setting range: -100.0%—-100.0% 0.0%
P10.13 Step 5 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.14 Multi-step speed 6 Setting range: -100.0%-100.0% 0.0%
P10.15 Step 6 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.16 Multi-step speed 7 Setting range: -100.0%-100.0% 0.0%
P10.17 Step 7 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.18 Multi-step speed 8 Setting range: -100.0%-100.0% 0.0%
P10.19 Step 8 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.20 Multi-step speed 9 Setting range: -100.0%-100.0% 0.0%
P10.21 Step 9 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.22 Multi-step speed 10  |Setting range: -100.0%—-100.0% 0.0%
P10.23 Step 10 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.24 Multi-step speed 11  |Setting range: -100.0%-100.0% 0.0%
P10.25 Step 11 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.26 Multi-step speed 12  |Setting range: -100.0%—-100.0% 0.0%
P10.27 Step 12 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.28 Multi-step speed 13  |Setting range: -100.0%-100.0% 0.0%
P10.29 Step 13 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.30 Multi-step speed 14  |Setting range: -100.0%—-100.0% 0.0%
P10.31 Step 14 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.32 Multi-step speed 15  |Setting range: -100.0%-100.0% 0.0%
P10.33 Step 15 run time Setting range: 0.0-6553.5s(min) 0.0s
P10.34 ACC_/DEC time selection Setting range: 0x0000—OxFFFF 0x0000

for simple PLC steps 0-7
ACC/DEC time selection
P10.35 for simple PLC steps 8- |Setting range: 0x0000—0xFFFF 0x0000
15
P17.97 Present step of simple |Displays the present step of the simple PLC function. 0
PLC Setting range: 0-15

5.6.16 PID control

PID control is a widely used method in process control. By comparing the feedback signal of the controlled variable with
the target signal, it performs proportional, integral, and derivative calculations to adjust the output frequency or voltage of
the inverter unit. This forms a negative feedback system to ensure the controlled variable remains stable at the target
value. PID control is applicable to various process control scenarios, such as flow, pressure, and temperature. The
following is the basic schematic block diagram for output frequency regulation.
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Introduction to the working principles and control methods for PID control:

Proportional control (Kp): When the feedback is different from the reference, the output will be proportional to the
difference. If such a difference is constant, the regulating variable will also be constant. Proportional control can respond
to feedback changes rapidly, however, it cannot eliminate the difference by itself. A larger proportional gain indicates a
faster regulating speed, but a too large gain will result in oscillation. To solve this problem, set the integral time to a large
value and the differential time to 0, run the system only with proportional control, and then change the reference to
observe the difference (that is, static difference) between the feedback signal and reference. If the static difference occurs
in the direction of reference change (such as reference increase, where the feedback is always less than the reference
after system stabilizes), continue increasing the proportional gain; otherwise, decrease the proportional gain. Repeat this
process until the static difference becomes small.

Integral time (Ti): When feedback is different from reference, the output regulating variable accumulates continuously, if
the difference persists, the regulating variable will increase continuously until difference disappears. The integral regulator
can be used to eliminate static difference. However, too large regulation may lead to repetitive overshoot, which will cause
system instability and oscillation. The feature of oscillation caused by strong integral effect is that the feedback signal
fluctuates up and down based on the reference variable, and fluctuation range increases gradually until oscillation occurs.
The integral time parameter is generally regulated gradually from large to small until the stabilized system speed fulfills the
requirement.

Differential time (Td): When the difference between feedback and reference changes, there is output of the regulating
variable that is proportional to the difference variation rate, and this regulating variable is only related to the direction and
magnitude of the difference change rather than the direction and magnitude of the difference itself. Differential control is
used to control the feedback signal variation based on the change trend. Exercise caution before using the differential
regulator since it may enlarge the system interferences, especially those with high change frequency.

When the frequency command selection (P00.06, P00.07) is 7 or the voltage setting channel selection (P04.27) is 6, the
inverter unit is process PID controlled.

5.6.16.1 General procedure for PID parameter setting
1. Determine proportional gain P.

When proportional gain P is determined, remove the integral term and derivative term of PID first by setting Ti=0 and Td=0
(see PID parameter setup for details), thus turning the system into pure proportional control. Set the input to 60%—70% of
the max. allowable value. Increase the proportional gain P gradually from O until system oscillation occurs. Then decrease
the proportional gain P gradually until system oscillation disappears. Record the proportional gain P at this point, and set
the PID proportional gain P to 60%—-70% of the present value. This is the entire commissioning procedure of proportional
gain P.

2. Determine integral time Ti.

After proportional gain P is determined, set the initial value of a larger integral time Ti, and decrease Ti gradually until
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system oscillation occurred, and then in turn, increase Ti until system oscillation disappears. Record the value of Ti at this
point, and set the integral time constant Ti of PID to 150%—180% of this value. This is the commissioning procedure of
integral time constant Ti.

3. Determine derivative time Td.
The derivative time Td is generally set to 0.

If you need to set Td to another value, the setting method is similar to that for P and Ti, namely, set Td to 30% of the value
when there is no oscillation.

4. Empty system load, perform load-carrying joint debugging, and then adjust PID parameters until fulfilling the
requirement.

5.6.16.2 PID fine-tuning methods
After setting the PID control parameters, you can fine-tune these parameters using the following methods.
Control overshoot: When overshoot occurred, shorten the differential time (Td) and prolong integral time (Ti).

Respon“se Before adjustment

After adjustment

Time t

Stabilize the feedback value as fast as possible: When overshoot occurred, shorten integral time (Ti) and prolong
differential time (Td) to stabilize control as fast as possible.

/{ After adjustment

Before adjustment

Response
A

Time t

Control long-term vibration: If the cycle of periodic vibration is longer than the set value of integral time (Ti), it indicates
the integral action is too strong, prolong the integral time (Ti) to control vibration.

Resp‘onse Before adjustment

After adjustment

Time t

Control short-term vibration: If the vibration cycle is as short almost the same as the set value of differential time (Td), it
indicates the differential action is too strong. Shorten the differential time (Td) to suppress oscillation. When the differential
time (Td) is set to 0.00 (hamely no differential control), and there is no way to suppress oscillation, decrease the
proportional gain.
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After adjustment

Timet

Related parameter list:

Inverter
function
code

Name

Description

Default

P09.00

PID reference source

: Set by P09.01

All

DAI2

Al3

: Reserved

: Multi-step running

: Modbus communication

: CANopen communication
: Ethernet communication

© ® N o O b ®N P O

: Reserved

10: EtherCAT/PROFINET communication
11: PLC card

12: PROFIBUS-DP communication

P09.01

PID digital setting

Setting range: -100.0%—-100.0%

0.0%

P09.02

PID feedback source

JAll

:AI2

Al3

: Reserved

: Modbus communication

: CANopen communication

: Ethernet communication

: Reserved

: EtherCAT/PROFINET communication
: PLC card

10: MAX(AIL, Al2)

11: PROFIBUS-DP communication

© ® N O O b WN P O

P09.03

PID output
characteristic selection

0: PID output is positive.
1: PID output is negative.

0

P09.04

Proportional gain (Kp)

Setting range: 0.00-100.00

1.80

P09.05

Integral time (Ti)

Setting range: 0.01-10.00s

0.90s

P09.06

Differential time (Td)

Setting range: 0.00-10.00s

0.00s

P09.07

Sampling cycle (T)

Setting range: 0.000-10.000s

0.100s

P09.08

PID control deviation
limit

Setting range: 0.0-100.0%

0.0%

P09.09

PID output upper limit

Setting range: P09.10-100.0% (Max. frequency or

voltage)

100.0%

P09.10

PID output lower limit

Setting range: -100.0%-P09.09 (Max. frequency or

voltage)

0.0%
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Inverter
function Name Description Default
code
Feedback
P09.11 disconnection Setting range: 0.0-100.0% 0.0%
detection value
Feedback
P09.12 disconnection Setting range: 0.0-3600.0s 1.0s
detection time
Setting range: 0x0000-0x1111
Ones place:
0: Continue integral control after the frequency reaches
upper/lower limit
1. Stop integral control after the frequency reaches
upper/lower limit
Tens place:
0: Same as the main reference direction.
. 1: Contrary to the main reference direction.
P09.13 PID control selection 0x0001
Hundreds place:
0: Limit according to max. frequency
1: Limit according to A frequency
Thousands place:
0: A+B frequency. ACC/DEC buffering for main
frequency reference A does not take effect.
1: A+B frequency. ACC/DEC buffering for main
frequency reference A takes effect. The ACC/DEC is
determined by P08.04 (ACC time 4).
Low frequency i
P09.14 . . Setting range: 0.00-100.00 1.00
proportional gain (Kp)
PID command )
P09.15 ) Setting range: 0.0-1000.0s 0.0s
ACC/DEC time
P09.16 PID output filter time |Setting range: 0.000-10.000s 0.000s
P09.17 Reserved / /
Low frequency integral )
P09.18 ) i Setting range: 0.00-10.00s 0.90s
time (Ti)
Low frequency i
P09.19 ) o Setting range: 0.00-10.00s 0.00s
differential time (Td)
Low frequency point
P09.20 for PID parameter |Setting range: 0.00Hz—P09.21 5.00Hz
switching
High frequency point
P09.21 for PID parameter |Setting range: P09.20—P00.03(Hz) 10.00Hz
switching
P09.22 PID cut-in frequency |Setting range: 0.00Hz—P00.03 0.00Hz
P17.00 Set frequency Range: 0.00Hz—P00.03 (Max. output frequency) 0.00Hz
P17.23 PID reference value |Range: -100.0%—100.0% 0.0%
P17.24 PID feedback value |Range: -100.0%-100.0% 0.0%
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5.6.17 Wobble frequency operation
The wobble frequency function is mainly used in applications that require traverse motion and winding, such as the textile

and chemical fiber industries. The typical working process is shown as follows.

P00.06
(A frequency command source)

Wobble frequency amplitude

P00.10 ’—»‘ Keypad }7 0
Frequency set through w 1 feeP current o
3 Valid Valid §
Simple PLC 5 §
Multi-step speed 6 E
7 erminal function i i E‘
s ngblefrequuen‘cypgﬁse WET)LTEITL;ZZC,:EH,:& P00.11 ACC time 1
P00.12 DECtime1l
:
o
N
EtherCAT/PROFINET — 13
§
s
Tension 17 16
Inverter
function Name Description Default
code
P00.03 Max. output frequency |Setting range: Max(P00.04,10.00)-590.00Hz 50.00Hz
0: Keypad
1: All
2: A2
3:AI3
4: Reserved
5: Simple PLC program
6: Multi-step speed running
7: PID control
A frequency command o
P00.06 8: Modbus communication 0
source -
9: CANopen communication
10: Ethernet communication
11: Reserved
12: Pulse train AB
13: EtherCAT/PROFINET communication
14: PLC card
15: PROFIBUS-DP communication
16: Tension setting (valid only for A frequency command)
. ) Depends
P00.11 ACC time 1 Setting range: 0.0-3600.0s
on model
. . Depends
P00.12 DEC time 1 Setting range: 0.0-3600.0s
on model
26: Pause wobbling frequency (stopped at the present
P05.01- Digital input function |frequency) /
P05.04 selection 27: Reset wobbling frequency (returned to the center
frequency)
Amplitude of wobble )
P08.15 Setting range: 0.0-100.0% (of the set frequency) 0.0%
frequency
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Inverter
function Name Description Default
code

Amplitude of sudden |Setting range: 0.0-50.0% (of the amplitude of wobble
P08.16 ) 0.0%
jump frequency frequency)

Rise time of wobble

P08.17 Setting range: 0.1-3600.0s 5.0s
frequency
Fall time of wobble _
P08.18 Setting range: 0.1-3600.0s 5.0s
frequency

5.6.18 Master/slave control

The inverter unit supports master/slave control, enabling multiple inverter units to drive the same load. Master/slave
control can be applied to speed synchronization and power balance.
5.6.18.1 Function description

The master and slave inverter units are connected via CAN2 terminals, as shown in the following figure.

N
A B B

Rectifier Inverter Inverter
unit unit 1 unit 2

\Q/ | [PROFINET]_| L[ canz2 | | L [ canz

card

Master/slave

PLC

Master/slave power balance control is a control method that distributes the load among two or more motors to achieve a
uniform balance. When a transmission device is driven by two or more motors, and two or more motor shafts are coupled
with each other through gears, chains or conveyor belts, it is necessary to distribute the load between the motors through
the master/slave control method to meet the control accuracy requirements.

Generally, a system where multiple VFDs control multiple motors coupled via belts is referred to as a flexible connection
(or soft connection). In such cases, it is recommended that the slave unit operates in speed control mode and utilizes the
droop function to achieve optimal power balance. Master/slave mode 0 is recommended.

In general, a system where multiple VFDs control multiple motors via coaxial, gear, or chain connections is referred to as a
rigid connection (hard connection). In such cases, it is more effective for the slave unit to adopt torque control mode.
Master/slave mode 1 is recommended.

5.6.18.2 Master/slave control

The following master/slave modes are available. Master/slave modes 0-2 are used for power balance. Master/slave mode
0 and master/slave mode 1 are used often.

Master/slave mode 0 (P28.02 ones place=0)

Basic principle: Both the master and slave adopt the speed control mode, and the power balance is achieved by the droop
control.

Commissioning method: Set P28.00 to 1 for the master, set P28.00 to 2 for the slave, set the ones place of P28.02 to 0
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both for the master and slave to select master/slave mode 0, and adjust P28.03 for the slave based on the actual
situation.

The master sends the run command and speed to the slave through CAN communication. The slave starts according to
the command given by the master and runs according to the speed given by the master. At this time, adjust the droop
frequency of the slave P08.30 to meet the power balance requirement.

Master/slave mode 1 (P28.02 ones place=1)

Basic principle: The master and slave must use the vector control mode of the same type, the master uses speed control,
and the slave will be forced to use the torque control mode and use the master output torque as the reference torque.

Commissioning method: Set P28.00 to 1 for the master, set P28.00 to 2 for the slave, set the ones place of P28.02 to 1
both for the master and slave to select master/slave mode 1, and adjust P28.04 for the slave based on the actual situation.
The slave will switch to torque mode automatically, and therefore PO3 parameters do not need to be adjusted.

The master sends the run command and torque to the slave through CAN communication. The slave starts according to
the command given by the master and runs according to the torque given by the master.

Master/slave mode 2 (Combined mode, P28.02 ones place=2)

Basic principle: The slave starts in the speed control mode (master/slave mode 0) and then switches to the torque mode
(master/slave mode 1) at a certain frequency point.

Commissioning method: Set P28.00 to 1 on the master VFD and set P28.00 to 2 on the slave VFD. Then, set the ones
place of P28.02 to 2 for both the master and slave to select master/slave mode 2. The slave can set P28.03 (slave speed
gain) and P28.04 (slave torque gain) based on actual requirements, and set P28.05 (master/slave mode 2 switching
frequency).

The master sends the running command, speed and torque to the slave through CAN communication. The slave starts
according to the command given by the master and runs according to the speed given by the master if the switching
frequency point is not reached but runs according to the torque given by the master if the switching frequency point is
reached.

Inverter
function
code

Name

Description

Recommend
ed value
(Master)

Recommend
ed value
(Slave)

P28.00

Master/slave mode

0: Master/slave control is invalid.
1: The local device is the master.
2: The local device is the slave.

P28.01

Master/slave

communication data

selection

CAN
communication channel

0: Local master/slave

1: Reserved

P28.02

Master/slave control

mode

Setting range: 0x000-0x112

Ones place: Master/slave running mode
selection

0: Master/slave mode 0 (Master: speed;
Slave: speed)

1: Master/slave mode 1 (Master: speed,;
Slave: torque)

2: Master/slave mode 2 (Master: speed;
Slave: speed then torque)

Tens place: Slave start command source
0: Master

1: P00.01 setting

Hundreds place: Enable master/slave to
transmit/receive data

0x001

0x001
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Inverter Recommend |Recommend
function Name Description ed value ed value
code (Master) (Slave)

0: Enable
1: Disable
P28.03 Slave speed gain [Setting range: 0.0-500.0% 100.0% 100.0%
P28.04 Slave torque gain |Setting range: 0.0-500.0% 100.0% 100.0%
Master/slave mode 2 )
P28.05 o Setting range: 0.00Hz—P00.03 5.00Hz 5.00Hz
switching frequency
P28.06 Slave count Setting range: 1-15 Slave count /
Master/slave CAN
pP28.07 communication  |Setting range: 0.0-60.0s 5.0s 5.0s
timeout time
Setting range: 0-127
Master/slave CAN |Note: No communication address setting
P28.08 communication |is required for the master. The 1 2
address communication addresses for slaves
must be consecutive, starting from 1.
0: 50kbps 1: 100kbps
2: 125kbps
Master/slave CAN
o 3: 250kbps
P28.09 |communication baud 4 4
4: 500Kbps
rate
5: 800kbps
6: 1Mbps
CAN slave torque )
P28.10 Setting range: -100.0%-100.0% 0.0% 0.0%
offset
Slave speed .
L . 0: Disable
P28.11 deviation window 0 0
1: Enable
enable
Slave positive speed
pP28.12 deviation window |Setting range: 0.00-50.00Hz 5.00Hz 5.00Hz
upper limit
Slave negative speed
P28.13 deviation window |Setting range: 0.00-50.00Hz 5.00Hz 5.00Hz
lower limit
Setting range: 0x00-0x11
Ones place:
0: The slave's set frequency is 5Hz
higher than the master's.
Slave torque mode |[1: The slave's set frequency equals the
pP28.14 frequency limiting |master's. 0x00 0x00
selection Tens place:
0: Standard mode
1: In slave torque mode, the REV running
frequency under regenerative conditions
is limited to OHz.
Starting torque of
slave zero-speed )
P28.15 o Setting range: 0.0-100.0% 10.0% 10.0%
limiting in reverse
direction
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Inverter Recommend |Recommend

function Name Description ed value ed value
code (Master) (Slave)
p28.21 Droop negative limit |Setting range: 0.00—20.00Hz 0.00Hz 0.00Hz

Setting range: 0x00—0x12
Ones place: Forcible torque follow-up
0: Standard mode

1. Forced to follow the master torque
Slave torque ) ]
direction

pP28.22 direction selection in 0x00 0x00
2: Reserved

Tens place: Forcible speed follow-up
0: Standard mode
1: Forced to follow the master speed

torque mode

direction

5.6.19 Commissioning procedures for closed-loop control, position control and

spindle positioning

5.6.19.1 Commissioning procedure for asynchronous motor closed-loop vector control

Step 1
Step 2

Step 3

Step 4

Step 5

Step 6

Restore to default values through the keypad.
Set P00.03, P00.04 and motor nameplate parameters in group P02.

Perform motor parameter autotuning.

If the motor can be disconnected from the load, you can perform rotary parameter autotuning; otherwise, perform
static parameter autotuning. The parameters obtained from autotuning are automatically saved to motor
parameters in group P02.

Verify whether the encoder is installed and set properly.
[ Determine the encoder direction and parameter settings.

Set P20.01 (Encoder PPR), set P00.00 to 2, and set P00.10 to 5.00Hz. Run the inverter unit, and the motor will
rotate at 5Hz. Observe the speed measurement in P18.00. If the value is negative, the encoder direction is
reversed; in this case, set the ones place of P20.02 to 1. If the speed value deviates significantly, P20.01 is set
incorrectly. Check whether P18.02 (encoder Z pulse count value) fluctuates. If yes, it indicates the encoder suffers
interference or P20.01 is set improperly. Then check the wiring and the shield layer.

o Determine the Z pulse direction.

Set P00.10 to 5.00 Hz and set P00.13 (Running direction selection) to forward and reverse respectively. Observe
the difference between forward and reverse rotations in P18.02, which should be less than 5. If the issue persists
after setting the Z-pulse direction to reverse in P20.02, power off the unit and swap the encoder phase A and phase
B wires. Then, observe the difference in P18.02 again. The Z pulse direction only affects the forward/reverse
positioning precision of the spindle positioning carried out with Z pulses.

Perform closed-loop vector pilot-run.

Set P00.00 to 3 to perform closed-loop vector control. Adjust P00.10 and the speed and current loop Pl parameters
in the PO3 group to ensure stable operation across the entire speed range.

Perform flux-weakening control.

Set the flux-weakening proportional gain (P03.26) and observe the flux-weakening control effect. Flux-weakening
adjustment parameters P03.22—P03.24 can be adjusted as needed.
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5.6.19.2 Commissioning procedure for synchronous motor closed-loop vector control
Step 1 Set P00.18=1 to restore factory default settings.

Step 2 Set P00.00=3 (Closed-loop vector control), set P00.03, P00.04, and the motor nameplate parameters in group
P02.

Step 3 Set P20.01.

When using a resolver encoder, set the encoder PPR to (Resolver pole pairs * 1024). For example, for a 4-pole
pair resolver, set P20.01 to 4096.

Step 4 Verify that the encoder is installed and set properly.

When the motor is at a standstill, observe the value in P18.21 (Resolver angle), which should be stable or show
minimal fluctuation. If significant fluctuation occurs, check the wiring and grounding. Rotate the motor slowly, and
check whether P18.21 changes accordingly. If yes, it indicates that the motor is connected correctly; if the value
of P18.02 remains unchanged as a non-zero value after multiple turns of rotation, it indicates that the encoder Z
signal is correct.

Step 5 Autotune the initial position of magnetic pole.
Set P20.11 to 2 (Static autotuning) or 3 (Rotary autotuning), and press the [DATA/ENT]| key to run the inverter unit.
o Rotary autotuning (P20.11=3)

Detect the present magnetic pole position when autotuning starts, and then accelerate to 10Hz to autotune the
magnetic pole position of encoder Z pulses, and then decelerate to stop.

If the ENC10 or ENC1D fault occurs during running, set P20.02 ones place to 1 and perform autotuning again.
After autotuning is completed, the angle obtained from autotuning is saved to P20.09 and P20.10 automatically.
®  Static autotuning

In the scenarios where the load can be disconnected, you are recommended to adopt rotary autotuning (P20.11=3)
for high angle precision. If the load cannot be disconnected, you can adopt static autotuning (P20.11=2). The
magnetic pole position obtained from autotuning is saved to P20.09 and P20.10 automatically.

Step 6 Perform closed-loop vector pilot-run.

Adjust P00.10 and speed loop and current loop Pl parameters in group P03 to ensure a stable run across the
entire range. If oscillation occurs, in most cases, you should reduce the values of P03.00 and P03.03, as well as
P03.54 (Current loop bandwidth). If current oscillation noise occurs during low speed running, adjust P20.05.

Note: You must re-determine P20.02 (Encoder direction) and perform magnetic pole position autotuning again if the motor
or encoder wires are swapped.

5.6.19.3 Commissioning procedure for pulse train control

Pulse input is operated based on closed-loop vector control; speed detection is needed in the subsequent spindle
positioning, zeroing operation and division operation.

Step 1 Restore to default values through the keypad.
Step 2 Set P00.03, P00.04 and motor nameplate parameters in group P02.
Step 3 Motor parameter autotuning: rotary parameter autotuning or static parameter autotuning.

Step 4 Verify that the encoder is installed and set properly. Set P00.00=3 and P00.10=20Hz, then perform a run to test
the control performance and effectiveness of the system.

Step5 Set P21.00=0x0001 to set the positioning mode to position control, namely pulse train control. There are four
types of pulse command mode, which can be set by P21.01 (Pulse command mode).

In position control mode, you can view the high bits and low bits of position reference and feedback and other key
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Step 6

Step 7

Step 8

Step 9

parameters, including P18.02 (Z-pulse count), P18.00 (Measured encoder frequency), P18.17 (Pulse command
frequency), and P18.19 (Position regulator output). From these parameters, you can identify the relationship
between P18.08 (Position reference point) and P18.02 (Z-pulse count), as well as the correlation among P18.17
(Pulse command frequency), P18.18 (Pulse command feedforward), and P18.19 (Position regulator output).

The position regulator has two gains, namely P21.02 and P21.03, and they can be switched by speed command,
torque command and terminals.

When P21.08 (Position regulator output limit) is set to 0, position control becomes invalid. In this case, the pulse
train serves as the frequency source. P21.13 (Position feedforward gain) must be set to 100%, and the
acceleration/deceleration time is determined by that of the pulse train, which is adjustable. If the pulse train acts
as the frequency source for speed control, you can also set P21.00 to 0x0000, and set the frequency source
reference P00.06 or P00.07 to 12 (AB pulse train). In this case, the acceleration/deceleration time is determined
by the inverter unit, while the parameters for the AB pulse train are still configured via group P21. In speed mode,
the filter time of AB pulse train is determined by P21.29.

The input frequency of pulse train is consistent with the feedback frequency of encoder pulse, the relationship
between them can be changed by modifying P21.11 (Numerator of position command ratio) and P21.12
(Denominator of position command ratio).

When the run command is valid or the servo enable is active (via the configuration of P21.00 or terminal function
63), the system enters the pulse train servo running mode.

5.6.19.4 Commissioning procedure for spindle orientation

Spindle orientation is to realize orientation functions like zeroing and division based on closed-loop vector control.

Frequency

,P22.02 DEC time of spindle orientation stop
|

.

P22.01 Speed of
spindle orientation

,,,,,,,,,,,,,,,,,,,,,,,,,

-

" Fp21.09 Positioning Time

completion range
L

I
I

]

Run command ON !

.

Zeroing command ON
I

I

]

T

Zeroing selection terminal 1

ON
N 1P21.25 Hold time of positioning completion signal
' |ON ON
e e —
P21.10 Positioning
completion detection time

Positioning completion signal _—
P21.25 Hold time of positioning
completion signal

Steps 1 to 4 are identical to the first four steps in 5.6.19.2 Commissioning procedure for synchronous motor closed-loop
vector control, which aim to fulfill the control requirements of closed-loop vector control, thus realizing spindle orientation

in either position control or speed control mode.

Step 5

Step 6

Set P22.00 (Spindle orientation mode selection) bit 0=1 to enable spindle orientation. Set P22.00 bit 1 to select
the spindle zero point input: set P22.00 bit 1=0 to select Z-pulse input when the system uses an encoder for
speed measurement, or set P22.00 bit 1=1 to select the photoelectric switch as the reference point input when
the system uses a photoelectric switch for speed measurement. Set P22.00 bit 2 to select the reference point
search mode, and set P22.00 bit 3 to enable or disable reference point correction. Select the reference point
correction mode by setting P22.00 bit 7.

Spindle homing operation:
Select the positioning direction by setting P22.00 bit 4.

Group P22 provides four zero positions. By setting the homing input terminal selection (46, 47) in group P05, you
can select one of the four zero positions. When the homing function is executed, the motor stops precisely at the
corresponding zero position according to the preset positioning direction. The status can be monitored via
P18.10.

The positioning distance for spindle homing is determined by the orientation deceleration time and the orientation
speed.
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Step 7

Step 8

Step 9

Spindle indexing operation:

Group P22 provides seven indexing positions. By configuring the indexing input terminal selection (48, 49, 50) in
group P05, you can select one of the seven indexing positions. When the indexing terminal is enabled after the
motor has reached the orientation position, the motor retrieves the status from the indexing position table and
moves to the corresponding position incrementally. The status can be monitored via P18.09.

Priority level of speed control, position control, homing, and indexing:

Speed control has a higher priority than indexing. When the system is in indexing mode, the motor will switch to
speed or position control mode as long as the spindle orientation disable command is active. Homing also has a
higher priority than indexing.

Homing has a higher priority than indexing.

An indexing command becomes valid when the indexing terminals switch from a 000 state to a non-000 state.
For example, if the state changes from 000 to 011, the spindle executes indexing 3. The transition time during
terminal switchover must be less than 10ms; otherwise, an incorrect indexing command may be executed.

Position hold:

The position loop gain during positioning is P21.03; while the position loop gain in positioning-completion-hold
state is P21.02. To maintain sufficient torque without system oscillation, please adjust P03.00, P03.01, P20.05,
and P21.02.

Step 10 Positioning command selection (P22.00 bit 6):

Step 1

Level signal: Positioning commands (homing and indexing) require an active run command or servo enable to be
executed.

1 Spindle reference point selection (P22.00 bit 0):
Encoder Z pulse positioning supports the following spindle orientation methods:
° Encoder installed on the motor shaft: The motor shaft and the spindle are rigidly connected with a 1:1 ratio.

° Encoder installed on the motor shaft: The motor shaft and the spindle are connected via a belt with a 1:1 ratio.
At this point, the belt may slip during high-speed running and cause inaccurate positioning, it is
recommended to install proximity switch on the spindle.

° Encoder installed on the spindle: The motor shaft and the spindle are connected via a belt, and the
transmission ratio may not be 1:1. In this case, set P20.06 (Encoder installation transmission ratio) while
keeping P22.14 (Spindle transmission ratio) set to 1. As the encoder is not installed on the motor, the control
performance of closed-loop vector will be affected.

Proximity switch positioning supports the following spindle positioning modes:

When the encoder is installed on the motor shaft, the transmission ratio between the motor shaft and the spindle
may not be 1:1. In this case, P22.14 (Spindle transmission ratio) must be configured.

5.6.19.5 Commissioning procedure for digital positioning

The diagram for digital positioning is shown as follows.

Steps

Frequency
21.20 P2/1.21 P21.20

Positioning P2 < RANSRERN o /P21.21
speed \ / \ J/
|
I
\
f Y f
! — l«— P21.22 Hold time | Time
' | 10f positioning reached
T T T
Run command _ ! ! ! 1 [
|

| ; | !

Cyclic positioning 1 n '

enable signal terminal ‘h | h

Positioning completion signal —

P21.25 Hold time of positioning completion signal

1 to 4 are identical to the first four steps in 5.6.19.2 Commissioning procedure for synchronous motor closed-loop
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vector control, which aim to fulfill the control requirements of closed-loop vector control.

Step 5

Step 6

Step 7

Set the ones place and tens place of P21.00 to 0x11 to enable digital positioning. Set P21.17 and P21.11/P21.12
as required by the application to define the positioning displacement. Set P21.18 and P21.19 to define the
positioning speed. Set P21.20 and P21.21 to define the positioning acceleration time and deceleration time.
Single positioning operation:

Set P21.16.hit1=0, and the motor will execute a single positioning action according to the settings in step (5) and
maintain the position.

Cyclic positioning operation:

Set P21.16 bitl=1 to enable cyclic positioning. The cyclic positioning is divided into continuous mode and
repetitive mode. You can also carry out cyclic positioning through terminal function (no. 55, enable digital
positioning cycle)

5.6.19.6 Commissioning procedure for photoelectric switch orientation positioning

Photoelectric switch positioning is to realize positioning function based on closed-loop vector control.

Frequency
. Direct DEC positioning . Direct DEC positioning
.7 Constant speed+ -~ 7 Constant speeds
ar N
\\ e DEC positioning RN . DEC positioning
/ N\ , / \ ,
¥ s N s
\ N NS
\ S
\ A -
Time
Running command__|
Photoelectric switch Il il
arrival signal
Cyclic positioning M
enable signal terminat
Positioning completion T i
signad - ——— =

Steps 1 to 4 are identical to the first four steps in 5.6.19.2 Commissioning procedure for synchronous motor closed-loop

vector control, which aim to fulfill the control requirements of closed-loop vector control.

Step 5

Step 6

Step 7

Set P21.00=0x0021 to enable photoelectric switch positioning, but note that the photoelectric switch signal can
be connected to S8 only, and set P05.08=43; meanwhile, set P21.17, P21.11 and P21.12 (to set positioning
displacement) based on actual needs; set P21.21 (DEC time of positioning). However, when the current running
speed is too fast or the set positioning displacement is too small, the DEC time of positioning is invalid, and it
enters direct deceleration positioning mode.

Cyclic positioning operation:

After positioning is done, the motor will stay in current position. You can set cyclic positioning through input
terminal function selection (55: enable cyclic digital positioning) in PO5 group; when the terminal receives cyclic
positioning enable signal (pulse signal), the motor will continue running at the set speed as per the speed mode
and re-enter positioning state after encountering the photoelectric switch.

Position hold:

The position loop gain during positioning is P21.03; while the position loop gain in positioning-completion-hold
state is P21.02. In order to keep sufficient position-hold force and ensure no system oscillation occurred, adjust
P03.00, P03.01, P20.05 and P21.02.
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5.6.20 Fault handling

This section describes the fault information for the Goodrive600A rectifier and inverter units to help users diagnose and

In running
€

+~
A fault occurs.

The keypad displays the
fault code.

troubleshoot faults.

Find out the fault
cause according to
the fault code.

Find the most likely cause according to
P19.06 - P19.13 (rectifier unit) or
P07.33 - P07.40 (inverter unit.

Remove the
fault based on the
solution.

4

Consult us.

Run again.

Proper running

For rectifier unit parameters, refer to the gateway-type rectifier function parameter group or the non-gateway-type rectifier
function parameter group P19. For inverter unit parameters, refer to P07.27 to P07.56 in inverter function parameter group
PO7.

5.7 Introduction to the host controller software Workshop

The Workshop software is commissioning software that supports the Goodrive600A series. Its icon is shown below.

L

N~

INVT
Workshop

With the Workshop, you can perform real-time monitoring, parameter setting, oscilloscope operation, and emergency stop
on a PC. For detailed software information and operating instructions, visit the official INVT website.

Note: To connect to a PC, use the optional USB-t0-RS485 communication module (model: EC-TM485-USB). For details,
refer to appendix E.9.3 USB-RS485 communication module.
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6 Communication networking

6.1 What this chapter contains

This chapter describes the standard communication protocols of the Goodrive600A series rectifier and inverter units, as
well as various networking modes between the rectifier and inverter units.

The Goodrive600A series rectifier units and inverter units are equipped as standard with RS485 and CAN communication
interfaces, and support the Modbus and CANopen slave communication protocols.

In addition to supporting the Modbus and CANopen slave communication protocols, the rectifier units also support the
CANopen master function. By enabling the CANopen master function of a rectifier unit, a CANopen communication
network can be established with inverter units.

Each rectifier unit and inverter unit is equipped as standard with two expansion interfaces for different types of
communication expansion cards. Through expansion cards, the rectifier and inverter units can be connected to various
communication networks.

In addition, the rectifier unit supports the CANopen master function, which can convert different communication protocols
into CANopen messages for communication with inverter units, thereby forming a communication network.

6.2 Standard communication interface

The rectifier/inverter unit is equipped as standard with CANopen and RS485 communication interfaces. The
communication terminal definitions are as follows:

Table 6-1 Rectifier/inverter unit RJ45 interface definition

Interface Network Signal o
. . Description
type signal description
RS485+ RS485 Internal RS485 communication terminal, used to connect to
RS485- | communication |the external keypad or PC. The interface type is RJ45.
RJ45 CAN1H CAN Internal CAN communication terminal. The interface type is
interface CAN1L | communication |[RJ45. The CAN communication supports CANopen.
8V External keypad i
Voltage is accurate to 10% and current to 100mA.
CGND power supply

Table 6-2 Standard communication terminals on the rectifier/inverter panel

Interface Network Signal o
. o Description
type signal description
0 intert C485+ RS485 Terminal for external RS485 communication, supporting the
interface
C485- | communication |Modbus communication protocol

6.3 Modbus networking
6.3.1 Network topology

The Modbus bus network wiring is shown in Figure 6-1. Use shielded twisted-pair cable. Connect the shield to CGND, and
connect a 120 Q termination resistor at each end of the bus to prevent signal reflections.
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Rectifier Inverter Inverter vee Inverter
unit unit 1 unit 2 unit N
485+ 485+ 485+ 485+
485 485 485 485

RS485 V
PLC

Figure 6-1 Network topology

6.3.2 RTU mode

6.3.2.1 RTU communication frame structure

When a controller is set to use the RTU communication mode on a Modbus network, every byte (8 bits) in the message
includes 2 hexadecimal characters (each includes 4 bits). Compared with the ASCIl mode, the RTU mode achieves
transmission of more data at the same baud rate.

Coding system
® 1 start bit

® 7 or 8 data bits, with the least significant bit transmitted first Each 8-bit byte of the frame contains two hexadecimal
characters (0-9, A—F)

® 1 parity bit (odd/even), if used; none if not used

® 1 stop bit (with parity) or 2 stop bits (without parity)
Error detection domain

® Cyclic redundancy check (CRC)

The following table describes the data format.

11-bit character frame (bits 1 to 8 are data bits):

|Startbit| Bitt | Bit2 | Bit3 | Bit4 | Bits | Bitt | Bitz | Bit8 | Checkbit | Stop bit |

10-bit character frame (bits 1 to 7 are data bits):

| startbit | Bitt | Bit2 | Bit3 | Bit4 | Bits | Bite | Bit7 [Checkbit| Stop bit |

In a character frame, the data bits are the bits that actually carry the data. The start bit, parity bit, and stop bit are added
only to ensure correct transmission of the data bits to the receiving device. In practical applications, you must set the data
bits, parity check bits, and stop bits consistently.

In RTU mode, a new frame always begins after an idle interval of at least 3.5 character times. On a network where the
transmission rate is determined by the baud rate, the transmission time of 3.5 character times can be easily calculated.
The fields in a frame are transmitted in the following sequence: slave address, command code, data, and CRC check.
Each transmitted byte is represented by two hexadecimal characters (0—9, A—F). Devices on the network continuously
monitor the communication bus. After receiving the first field (address information), each device checks whether the
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address matches. After the last byte is transmitted, another interval of approximately 3.5 character times is used to
indicate the end of the frame, after which transmission of a new frame begins.

RTU data frame format

|<— Modbus message 4)|

Start with an idle time (at Slave Function Data Check End with an idle time (at
least 3.5 character times) address domain domain least 3.5 character times)

A frame must be transmitted as a continuous data stream. If an interval longer than 1.5 character times occurs before the
entire frame is transmitted, the receiving device clears the incomplete frame and incorrectly treats the next byte as the
address field of a new frame. Likewise, if the interval between the start of a new frame and the end of the previous frame
is less than 3.5 character times, the receiving device treats it as a continuation of the previous frame. As a result of the
corrupted frame, the final CRC check value is incorrect, causing a communication fault.

If the slave detects a communication error, or if a read/write operation fails for any other reason, it returns an error frame.

START (frame header) T1-T2-T3-T4 (3.5 character times)
ADDR (slave address
domain)

Communication address: 0—-247 (decimal system; 0 is the broadcast address)

CMD (function d in) 03H: read slave parameters
unction domain
06H: write slave parameters

Data domain
DATA (N-1) Data of 2*N bytes, main content of the communication as well as the core of
data exchanging.
DATA (0)
CRC CHK LSB , o .
Detection value: CRC verification value (16 bits)

CRC CHK MSB
END (frame tail) T1-T2-T3-T4 (3.5 character times)

6.3.2.2 RTU communication frame error check methods

During the transmission of data, errors may occur due to various factors. Without check, the data receiving device cannot
identify data errors and may make an incorrect response. The incorrect response may cause severe problems. Therefore,
the data must be checked.

The check is implemented as follows: The transmitter calculates the to-be-transmitted data based on a specific algorithm
to obtain a result, adds the result to the rear of the message, and transmits them together. After receiving the message,
the receiver calculates the data based on the same algorithm to obtain a result, and compares the result with that
transmitted by the transmitter. If the results are the same, the message is correct. Otherwise, the message is considered
incorrect.

The error check of a frame includes two parts, namely, bit check on individual bytes (that is, odd/even check using the
check bit in the character frame), and whole data check (CRC check).

Bit check on individual bytes (odd/even check)

You can select the bit check mode as required, or you can choose not to perform the check, which will affect the check bit
setting of each byte.

Definition of even check: Before the data is transmitted, an even check bit is added to indicate whether the number of "1"
in the to-be-transmitted data is odd or even. If it is even, the check bit is set to "0"; and if it is odd, the check bit is set to "1".

Definition of odd check: Before the data is transmitted, an odd check bit is added to indicate whether the number of "1" in
the to-be-transmitted data is odd or even. If it is odd, the check bit is set to "0"; and if it is even, the check bit is set to "1".

For example, the data bits to be sent are "11001110", including five "1". If the even check is applied, the even check bit is
set to "1"; and if the odd check is applied, the odd check bit is set to "0". During the transmission of the data, the odd/even
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check bit is calculated and placed in the check bit of the frame. The receiving device performs the odd/even check after
receiving the data. If it finds that the odd/even parity of the data is inconsistent with the preset information, it determines
that a communication error occurs.

Cyclic redundancy check (CRC)

A frame in the RTU format includes an error detection domain based on the CRC calculation. The CRC domain checks all
the content of the frame. The CRC domain consists of two bytes, including 16 binary bits. It is calculated by the transmitter
and added to the frame. The receiver calculates the CRC of the received frame, and compares the result with the value in
the received CRC domain. If the two CRC values are not equal to each other, errors occur in the transmission.

During CRC, OXFFFF is stored first, and then a process is invoked to process a minimum of 6 contiguous bytes in the
frame based on the content in the current register. CRC is valid only for the 8-bit data in each character. It is invalid for the
start, stop, and check bits.

During the generation of the CRC values, the "exclusive or" (XOR) operation is performed on the each 8-bit character and
the content in the register. The result is placed in the bits from the least significant bit (LSB) to the most significant bit
(MSB), and 0 is placed in the MSB. Then, LSB is detected. If LSB is 1, the XOR operation is performed on the current
value in the register and the preset value. If LSB is 0, no operation is performed. This process is repeated for 8 times. After
the last bit (8th bit) is detected and processed, the XOR operation is performed on the next 8-bit byte and the current
content in the register. The final values in the register are the CRC values obtained after operations are performed on all
the bytes in the frame.

The calculation adopts the international standard CRC check rule. You can refer to the related standard CRC algorithm to
compile the CRC calculation program as required.

The following example is a simple CRC calculation function for your reference (using the C programming language):

Unsigned int crc _cal value (unsigned char*data value, unsigned char data_length)
{
int i;
unsigned int crc value=0xffff;
while (data length--)
{
crc_value”®=*data value++;
for (i=0;i<8;i++)
{
if (crc value&0x0001)
crc_value= (crc value>>1) "0xa001;
else
crc_value=crc value>>1;
}
}

Return (crc_value) ;

In the ladder logic, CKSM uses the table look-up method to calculate the CRC value according to the content in the frame.
The program of this method is simple, and the calculation is fast, but the ROM space occupied is large. Use this program
with caution in scenarios where there are space occupation requirements on programs.

6.3.3 RTU command code and communication data

6.3.3.1 Command code 03H: Read N words (up to 16 consecutive words can be read)

The command code 03H is used by the master to read data from the VFD. The count of data to be read depends on the
"data count" in the command. A maximum of 16 pieces of data can be read. The addresses of the read parameters must
be contiguous. Each piece of data occupies 2 bytes, that is, one word. The command format is presented using the
hexadecimal system (a number followed by "H" indicates a hexadecimal value). One hexadecimal value occupies one
byte.
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The 03H command is used to read information including the parameters and running status of the VFD.

For example, if the master reads two contiguous pieces of data (that is, to read content from the data addresses 0004H
and 0005H) from the VFD whose address is 01H, the frame structures are described in the following.

RTU master command (from the master to the VFD)

START T1-T2-T3-T4 (3.5 character times)
ADDR (address) 01H
CMD (command code) 03H
Start address MSB O00H
Start address LSB 04H
Data count MSB O00H
Data count LSB 02H
CRC LSB 85H
CRC MSB CAH

END T1-T2-T3-T4 (3.5 character times)

The value in START and END is "T1-T2-T3-T4 (transmission time of 3.5 bytes)", indicating that the RS485 needs to stay
idle for at least the transmission time of 3.5 bytes. An idle time is required to distinguish on message from another to
ensure that the two messages are not regarded as one.

"ADDR" is "01H", indicating that the command is sent to the VFD whose address is 01H. "ADDR" occupies one byte.
CMD=03H means the command message is sent to read data from the VFD and CMD occupies one byte.

"Start address" means reading data from the address and it occupies two bytes with the MSB on the left and LSB on the
right.

"Data count" indicates the count of data to be read (unit: word). "Start address" is "0004H" and "Data count" is 0002H,
indicating that data is to be read from the data addresses of 0004H and 0005H.

CRC check occupies two bytes, with the LSB on the left, and MSB on the right.

RTU slave response (from the VFD to the master)

START T1-T2-T3-T4 (3.5 character times)
ADDR 01H
CMD 03H
Number of bytes 04H
Address 0004H data MSB 13H
Address 0004H data LSB 88H
Address 0005H data MSB OOH
Address 0005H data LSB O00H
CRC LSB 7EH
CRC MSB 9DH

End T1-T2-T3-T4 (3.5 character times)

The definition of the response information is described as follows:
"ADDR" is "01H", indicating that the command is sent from the VFD whose address is 01H. "ADDR" occupies one byte.

"CMD" is "03H", indicating that the message is a response of the VFD to the 03H command of the master for reading data.
The CMD information occupies one byte.

"Number of bytes" indicates the number of bytes between a byte (not included) and the CRC byte (not included). The
value "04" indicates that there are four bytes of data between "Number of bytes" and "CRC LSB", that is, "MSB of data in
0004H", "LSB of data in 0004H", "MSB of data in 0005H", and "LSB of data in 0005H".

A piece of data contains two bytes, with the MSB on the left and LSB on the right. From the response, the data in 0004H is
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1388H, and that in 0005H is 0000H.
CRC occupies two bytes with the MSB on the left and LSB on the right.
6.3.3.2 Command code 06H: Write one word

This command indicates that the master writes data to the VFD. Each command can write only one data item; multiple
data items cannot be written with a single command. It is used to change VFD parameters, operating modes, and other
settings.

For example, if the master writes 5000 (1388H) to 0004H of the VFD whose address is 02H, the frame structure is as
follows.

RTU master command (from the master to the VFD)

START T1-T2-T3-T4 (3.5 character times)
ADDR 02H
CMD 06H
Write data address MSB O00H
Write data address LSB 04H
Data content MSB 13H
Data content LSB 88H
CRC LSB C5H
CRC MSB 6EH

End T1-T2-T3-T4 (3.5 character times)

RTU slave response (from the VFD to the master)

START T1-T2-T3-T4 (3.5 character times)
ADDR 02H
CMD 06H
Write data address MSB O00H
Write data address LSB 04H
Data content MSB 13H
Data content LSB 88H
CRC LSB C5H
CRC MSB 6EH

End T1-T2-T3-T4 (3.5 character times)

Note: The sections 6.3.3.1 and 6.3.3.2 mainly describe the command formats. For the detailed application, see the
examples in section 6.3.7.

6.3.3.3 Command code 10H: Continuous write

The command code 10H is used by the master to write data to the VFD. The number of data items to be written is
determined by the "Data count" field in the command. A maximum of 16 data items can be written consecutively.

For example, to write 5000 (1388H) and 50 (0032H) respectively to 0004H and 0005H of the VFD whose slave address is
02H, the frame structure is as follows.

RTU master command (from the master to the VFD)

START T1-T2-T3-T4 (3.5 character times)
ADDR 02H
CMD 10H
Write data address MSB O00H
Write data address LSB 04H
Data count MSB O00OH
Data count LSB 02H
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Number of bytes 04H

MSB of data to be written to 0004H 13H
LSB of data to be written to 0004H 88H
MSB of data to be written to 0005H O00H
LSB of data to be written to 0005H 32H
CRC LSB C5H

CRC MSB 6EH

END T1-T2-T3-T4 (3.5 character times)

RTU slave response (from the VFD to the master)

START T1-T2-T3-T4 (3.5 character times)
ADDR 02H
CMD 10H
Write data address MSB OOH
Write data address LSB 04H
Data count MSB OOH
Data count LSB 02H
CRC LSB C5H
CRC MSB 6EH

End T1-T2-T3-T4 (3.5 character times)

6.3.4 Data address definition

This section describes the address definition of communication data. The addresses are used for controlling the running,
obtaining the state information, and setting related function parameters of the VFD.

6.3.4.1 Function code address format rules

The address of a function code consists of two bytes, with the MSB on the left and LSB on the right. The MSB ranges from
00 to ffH, and the LSB also ranges from 00 to ffH. The MSB is the hexadecimal form of the group number before the dot
mark, and LSB is that of the number behind the dot mark. Take P05.02 as an example: The group number is 05, that is,
the MSB of the parameter address is the hexadecimal form of 05; and the number behind the dot mark is 02, that is, the
LSB is the hexadecimal form of 02. Therefore, the function code address is 0502H in the hexadecimal form. For P10.01,
the parameter address is 0AO1H.

Inverter
function Name Description Default
code

0: Stop after running once
P10.00 Simple PLC mode |1: Keep running with the final value after running once 0
2: Cyclic running

Simple PLC power-loss |0: Disable
P10.01 0
memory 1: Enable

Note:

® The parameters in the P99 group are set by the manufacturer and cannot be read or modified. Some parameters
cannot be modified when the VFD is running; some cannot be modified regardless of the VFD status. Pay attention
to the setting range, unit, and description of a parameter when modifying it.

® The service life of the Electrically Erasable Programmable Read-Only Memory (EEPROM) may be reduced if it is
frequently used for storage. Some function codes do not need to be stored during communication. The application
requirements can be met by modifying the value of the on-chip RAM, that is, modifying the MSB of the
corresponding function code address from O to 1. For example, the function code P00.07 is not stocked into
EEPROM. Only by changing the value in RAM can set the address to 8007H. The address can be used only for
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writing data to the on-chip RAM, and it is invalid when used for reading data.

6.3.4.2 Other Modbus function addresses

In addition to modifying the parameters of the VFD, the master can also control the VFD, such as starting and stopping it,

and monitoring the operation status of the VFD. The following table lists other function parameters.

Table 6-3 Rectifier unit address description

100.0% of the motor rated current)

Function Address Data description R/W
0001H: Forward run
Communication-ba
0005H: Stop
sed control 2000H R/W
0006H: Coast to stop
command
0007H: Fault reset
0001H: Running
Rectifier unit status 0003H: Stopped
2100H R
word 0004H: Faulty
0005H: POFF
Rectifier unit fault o
2102H |[See the description of fault types. R
code
Rectifier ID 2103H |GD600A rectifier unit---0x01B1 R
Bus voltage 3002H [0.0-2000.0V (Unit: 0.1V) R
Input 10 status 3009H [0x000-0x1FF R
Output IO status 300AH |0x000-0x1FF R
Table 6-4 Inverter unit address description
Function Address Data description R/W
0001H: Forward run
0002H: Reverse run
0003H: Forward jog
o 0004H: Reverse jog
Communication-
0005H: Stop
based control 2000H R/W
0006H: Coast to stop
command
0007H: Fault reset
0008H: Jog stop
0009H: Emergency stop (stop with the deceleration time set in
P01.26)
2001H Communication-based frequency setting (0—Fmax, unit:
0.01Hz) R/W
2002H |PID reference (0—1000, 1000 corresponds to 100.0%)
2003H |PID feedback(0—-1000, 1000 corresponds to 100.0%) R/W
Torque setting (-3000-3000, 1000 corresponds to 100.0% of
2004H R/W
L the motor rated current)
Communication- — - . .
) Upper limit setting of forward running frequency (0—Fmax; unit:
based setting 2005H R/W
0.01Hz)
address U limit setti f ing fi 0-F it
er limit setting of reverse running frequency (0—Fmax; unit:
2006H PP g g fred y( R/W
0.01Hz)
Motoring torque upper limit (0—3000, 1000 corresponds to
2007H R/W
100.0% of the VFD rated current)
Braking torque upper limit (0—-3000, 1000 corresponds to
2008H g a PP ( P R/W
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Function Address Data description R/W
Special CW
Bit1—bit0:
=00: Motor 1 =01: Motor 2
Bit2:
1: Speed/torque control mode switching enabled O: Disabled
2009H Bit3: RW

=1: Clear energy consumption data

=0: Keep energy consumption data

Bit4:

1: Pre-excitation enabled 0: Pre-excitation disabled
Bit5:

1: DC braking enabled 0: DC braking disabled
Virtual input terminal command (0x000—0x3FF)
200AH |Corresponding to] RW
S8/S7/S6/S5/Reserved/Reserved/S4/S3/S2/S1
Virtual output terminal command (0x00—-0x0F)
200BH ] R/W
Corresponding to RO2/RO1/Reserved/Y1
Voltage setting (used for V/F separation)
200CH |(0-1000, 1000 corresponds to 100.0% of the motor rated| R/W

voltage)
AO1 output setting 1 (-1000-1000, 1000 corresponds to
200DH R/W
100.0%)
AO2 output setting 1 (-1000-1000, 1000 corresponds to
200EH R/W
100.0%)
Tension control line speed (0—P90.14; 1000 corresponds to
200FH ) R/W
100.0 m/min)
2010H |Tension setting (0—P90.57, 1000 corresponds to1000N) R/W
Tension taper setting (0-10000, 10000 corresponds to
2011H R/W
100.00%)

0001H: Forward running

0002H: Reverse running
0003H: Stopped

VFD status word 1| 2100H R
0004H: Fault

0005H: VFD in POFF state

0006H: VFD in pre-exciting state

Bit0: =0: Not ready to run =1: Ready to run
Bit2—bit1l: =00: Motor 1~ =01: Motor 2

Bit3: =0: Asynchronous motor (AM)

=1: Synchronous motor (SM)
Bit4: =0: Disable overload alarm =1: Enable overload alarm
Bit6—bit5:
=00: Keypad-based control  =01: Terminal-based control
VED status word 2| 2101H o R
=10: Communication-based control
Bit7: Reserved
Bit8: =0: Speed control =1: Torque control
Bit9: =0: Non-position control =1: Position control
Bit11—hit10:
00: Vector 0 01: Vector 1 10: Closed-loop vector 11: SVPWM
Bit12: =0: Close brake =1: Release brake
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Function Address Data description R/W
Bit13: =0: Position not reached =1: Position reached
VFD fault code 2102H |[See the description of fault types. R
VFD identification . .
2103H |[GDG600A inverter unit---0x01B2 R
code
Running frequency| 3000H |0—Fmax (Unit: 0.01Hz) R
Set frequency 3001H [0-Fmax (Unit: 0.01Hz) R
Bus voltage 3002H [0.0—2000.0V (Unit: 0.1V) Compatible with R
Output voltage 3003H [0—-1200V (Unit: 1V) CHF100A and R
Output current 3004H [0.0—3000.0A (Unit: 0.1A) CHV100 R
Rotational speed | 3005H |0-65535 (Unit: 1IRPM) communication R
Output power 3006H |-300.0%—300.0% (Unit: 0.1%) addresses R
Output torque 3007H |[-250.0-250.0% (Unit: 0.1%) R
PID setting 3008H {-100.0%-100.0% (Unit: 0.1%) R
PID feedback 3009H |-100.0%-100.0% (Unit: 0.1%) R
Terminal input
300AH |0x000—Ox1FF R
status
Terminal output
300BH |0x000—0Ox1FF R
status
Analog input 1 300CH |0.00-10.00V (Unit: 0.01V) R
Analog input 2 300DH |0.00-10.00V (Unit: 0.01V) R
Analog input 3 300EH |-10.00-10.00V (Unit: 0.01V) R
Reserved 300FH |- Compatible with R
Reserved 3010H |- CHF100A and R
Reserved 3011H |- CHV100 R
Read the actual communication
step of multi-step | 3012H |0-15 addresses R
speed
Reserved 3013H |- R
External counting
3014H |0-65535 R
value
Torque setting 3015H |[-300.0%-300.0% (Unit: 0.1%) R
VFD identification ) )
3016H |GDG600A inverter unit---0x01B2 R
code
Fault code 5000H |[See the description of fault types. R

The Read/Write (R/W) characteristics indicate whether a function parameter can be read and written. For example,
"Communication-based control command" can be written, and therefore the command code 06H is used to control the
VFD. The R characteristic indicates that a function parameter can only be read, and W indicates that a function parameter
can only be written.

Note: Some parameters in the preceding table take effect only after they are enabled. Take the running and stop
operations as examples, you need to set "Channel of run commands" (P00.01) to "Communication", and set
"Communication mode of run commands" (P00.02) to Modbus. For another example, when modifying "PID reference”,
you need to set "PID reference source" (P09.00) to Modbus communication.

The following table describes the encoding rules of device codes (corresponding to the VFD identification code 2103H).

8 MSBs Meaning 8 LSBs Meaning
. 0x01B1 GDG600A rectifier unit
0x01 Goodrive 0x01B2 GDB00A inverter unit
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6.3.5 Fieldbus scale

In practical applications, communication data is represented in the hexadecimal form, but hexadecimal values cannot
represent decimals. For example, 50.12Hz cannot be represented in the hexadecimal form. In such cases, multiply 50.12
by 100 to obtain an integer 5012, and then 50.12 can be represented as 1394H in the hexadecimal form (5012 in the
decimal form).

In the process of multiplying a non-integer by a multiple to obtain an integer, the multiple is referred to as a fieldbus scale.

The fieldbus scale depends on the number of decimal places in the value specified in "Setting range" or "Default”. If there
are n (for example, 1) decimal places in the value, the fieldbus scale m (then m=10) is the result of 10 to the power of n.
Take the following table as an example.

Inverter
function Name Description Default
code

Setting range: 0.0-3600.0s
P01.20 Wake-up-from-sleep delay |Note: Valid only when the ones place of 0.0s
P01.19 is set to 2.
0: Disable restart

P01.21 Power-loss restart selection 0
1: Enable restart

The value specified in "Setting range" or "Default” contains one decimal place, and therefore the fieldbus scale is 10. If the
value received by the host controller is 50, "Wake-up-from-sleep delay" of the VFD is 5.0 (5.0=50/10).

To set "Wake-up-from-sleep delay" to 5.0s through Modbus communication, you need first to multiply 5.0 by 10 according
to the scale to obtain an integer 50, that is, 32H in the hexadecimal form, and then send the following write command:

01 06 0114 0032 49E7

VFD Write ~ Parameter Parameter CRC
address command address data

After receiving the command, the VFD converts 50 into 5.0 based on the fieldbus scale, and then sets
"Wake-up-from-sleep delay" to 5.0s.

For another example, after the host controller sends the "Wake-up-from-sleep delay” parameter read command, the
master receives the following response from the VFD:

01 03 02 0032 3991

VFD Read 2-byte Parameter CRC
address command data data

The parameter data is 0032H, that is, 50, and therefore 5.0 is obtained based on the fieldbus scale (50/10=5.0). In this
case, the master identifies that "Wake-up-from-sleep delay" is 5.0s.

6.3.6 Error message response

Operation errors may occur in communication-based control. For example, some parameters can only be read, but a write
command is sent. In this case, the VFD returns an error message response.

Error message responses are sent from the VFD to the master. The following table lists the codes and definitions of the
error message responses.

Code Name Meaning

The command code received from the host controller is not allowed to be

executed. The possible causes are as follows:

01H Invalid command |+ The function code is applicable only on new devices and is not

implemented on this device.O

* The slave is in faulty state when processing this request.

Invalid data For the VFD, the data address in the request of the host controller is not
address allowed. In particular, the combination of the register address and the

02H
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Code Name Meaning

number of the to-be-sent bytes is invalid.

The received data domain contains a value that is not allowed. The value
indicates the error of the remaining structure in the combined request.

The parameter is set to an invalid value in the write operation. For example,
a function input terminal cannot be set repeatedly.

The password entered in the password verification address is different from
that is specified by P07.00.

This occurs when the length of the data frame in the message sent by the

03H Invalid data value

04H Operation failure

O5H | Incorrect password

Incorrect data

06H frame host controller is incorrect, or when the parity bit does not match the parity
calculated by the lower-level device.
07H Parameter The parameter to be modified in the write operation of the host controller is a
read-only read-only parameter.
Parameter cannot
L The parameter to be modified in the write operation of the host controller
08H be modified in . . .
. cannot be modified during the running of the VFD.
running
If the host controller does not provide the correct password to unlock the
Password

09H . system to perform a read or write operation, the error of "system being
protection .
locked" is reported.

When returning a response, the slave uses a function code domain and fault address to indicate whether it is a hormal
response (no error) or exception response (an error occurs). In a normal response, the slave returns the corresponding
function code and data address or sub-function code. In an exception response, the slave returns a code that is equal to a
normal code, but the first bit is logic 1.

For example, if the master sends a request message to a slave for reading a group of function code address data, the
following code is generated:

00000011 (03H in the hexadecimal form)
In a normal response, the slave returns the same code. In an exception response, the slave returns the following code:
10000011 (83H inthe hexadecimal form)

In addition to the modification of the code, the slave returns a byte of exception code that describes the cause of the
exception. After receiving the exception response, the typical processing of the master is to transmit the request message
again or modify the command based on the fault information.

For example, to set the "Channel of run commands" (P00.01, the parameter address is 0001H) of the VFD whose address
is 01H to 03, run the following command:

01 06 0001 00 03 98 0B

VFD Write Parameter Parameter CRC
address command address data

However, the "Channel of run commands" ranges from 0 to 2. The value 3 is out of the setting range. In this case, the VFD
returns an error message response as shown in the following:

01 86 04 43 A3

VFD Exception  Error code CRC
address response code

The exception response code 86H (generated based on the highest-order bit "1" of the write command 06H) indicates that
it is an exception response to the write command (06H). The error code is 04H, which indicates "Operation failure".

6.3.7 Read/write operation examples

For the formats of the read and write commands, see sections 6.3.3.1 and 6.3.3.2.
6.3.7.1 Example of read command 03H

Example 1: Read SW 1 of the VFD whose address is 01H. According to the rectifier and inverter address tables in section
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6.3.4.2 Other Modbus function addresses, the parameter address of status word 1 of the VFD is 2100H.
The read command transmitted to the VFD is as follows:

01 03 2100 0001 8ES36

VFD Read Parameter Data quantity CRC
address command address

Assume that the following response is returned:

01 03 02 0003 F845
VFD Read Number  paia content CRC
address command of bytes

The data content returned by the VFD is 0003H, which indicates that the VFD is in the stopped state.

Example 2: View information about the VFD whose address is 03H, including "Type of present fault" (P07.27) to "Type of
5th-last fault" (P07.32) of which the parameter addresses are 071BH-0720H (contiguous 6 parameter addresses starting
from 071BH).

The command transmitted to the VFD is as follows:

03 03 071B 0006 B559

VFD Read Start 6 parameters in total CRC
address command address

Assume that the following response is returned:

03 03 OC 00 2300 2300 23 00 23 00 2300 23 5F D2

VFD Read Numberof Present Last fault 2nd-last fault ~ 3rd-last fault 4th-last fault 5th-last fault CRC
address command bytes fault type type type type type type

From the returned data, we can see that all the fault types are 0023H, that is, 35 in the decimal form, which means the
maladjustment fault (STo).

6.3.7.2 Example of write command 06H

Example 1: Set the VFD whose address is 03H to be forward running. According to section 6.3.4.2 Other Modbus function
addresses, the address of "Communication-based control command" is 2000H, and 0001H indicates forward running.

Function Address Data description R/W
0001H: Forward run
0002H: Reverse run
o 0003H: Forward jog
Communication-ba -
0004H: Reverse jog
sed control 2000H R/W
0005H: Stop
0006H: Coast to stop
0007H: Fault reset

0008H: Jog stop

command

The command transmitted from the master is as follows:

03 06 2000 0001 4228

VFD Write Parameter Forward CRC
address command address running

If the operation is successful, the following response is returned (same as the command sent from the master):

03 06 2000 0001 42 28

VFD Write Parameter Forward CRC
address command address running
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Example 2: Set the max. output frequency to 100Hz for the VFD with the address of 03H.

Inverter

function Name Description Default
code

P00.03 Max. output frequency Setting range: Max(P00.04,10.00)-590.00Hz 50.00Hz

See the figures behind the radix point, the fieldbus ratio value of max. output frequency (P00.03) is 100. 100Hz timed by
100 is 10000 and the corresponding hex is 2710H.

The command transmitted from the master is as follows:

03 06 0003 2710 6214

VFD Write Parameter Parameter

address command address data CRC

If the operation is successful, the following response (same as the command transmitted from the master) is returned:

03 06 0003 2710 6214

VFD Write Parameter Parameter

address command address data CRC

Note: In the preceding command description, spaces are added to a command just for explanatory purposes. In practical
applications, no space is required in the commands.

6.3.7.3 Example of continuous write command 10H

Example 1: Set the VFD whose address is 01H to be forward running at the frequency of 10Hz. According to other
Modbus function addresses, the address of "Communication-based control command" is 2000H, 0001H indicates forward
running, the address of "Communication-based frequency setting" is 2001H, and 10Hz is 03E8H in the hexadecimal form.

Function Address Data description R/W
0001H: Forward run
0002H: Reverse run
0003H: Forward jog

o 0004H: Reverse jog
Communication-ba
0005H: Stop

sed control 2000H R/W
0006H: Coast to stop

0007H: Fault reset

0008H: Jog stop

0009H: Emergency stop (Decelerate to stop within the time
specified in P01.26)

Communication-based frequency setting (0—Fmax, unit:
0.01Hz) R/W
2002H |PID reference (0—1000, 1000 corresponds to 100.0%)

command

Communication-ba| 2001H

sed setting address

In the actual operation, set P00.01 to 2 and P00.06 to 8.

The command sent from the master is as follows:

01 10 2000 0002 04 0001 03E8 3B 10

VFD Continuous Parameter Parameter Number of Froward 10 Hz CRC
address write address quantity bytes running
command

If the operation is successful, the following response is returned:
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01 10 2000 0002 4A08

VFD Continuous Parameter Parameter
. - CRC
address write address quantity
command

Example 2: Set "Acceleration time" of the VFD whose address is 01H to 10s, and "Deceleration time" to 20s.

Inverter
function Name Description Default
code
. . Depends
P00.11 ACCtime 1 Setting range: 0.0-3600.0s
on model
. . Depends
P00.12 DEC time 1 Setting range: 0.0-3600.0s
on model

The address of P00.11 is 000B, 10s is 0064H in the hexadecimal form, and 20s is 00C8H in the hexadecimal form.

The command sent from the master is as follows:

01 10 000B 0002 04 0064 00C8 F255

VFD Continuous Parameter Parameter Number of 10s 20s CRC
address write address quantity bytes
command

If the operation is successful, the following response is returned:

01 10 000B 0002 300A

VFD Continuous Parameter Parameter
. - CRC
address write address quantity
command

Note: In the preceding command description, spaces are added to a command just for explanatory purposes. In practical
applications, no space is required in the commands.

6.3.7.4 Example of Modbus communication commissioning

In the following example, a PC is used as the master, an RS232-t0-RS485 converter is used for signal conversion. The
converter uses COM1 (an RS232 port) on the PC. The PC-side commissioning software used in this example is
Commix1.4, a serial port debugging tool that can be searched for and downloaded online. Download a version that
supports automatic CRC calculation. The following figure shows the Commix1.4 interface used in this example.

= Commix 14 [
Port. COM1 =] BaudRats: [19200 'M [T DIR [ RTS Close Port
DataBits: |8 =l paiy [Even <] soppie [T =] @ MotbushTu Pause
::ﬁ:t:?é S e oo Shavs: 7ok s {7 Shon sl 2] e
03 06 20 00 00 01 ~ [Farsend ]

~ [V byEnter

03 06 20 00 00 01 42 28
(31 ms)

03 06 20 00 00 01 42 28

=)
CRC Settings
CAC Type: [CRCTEMModbushTUl =]

o

Start Byte:

Teminating Symbeol: ‘|

113

Set Port to COM1. Set BaudRate consistently with P14.01. DataBits, Parity, and StopBits must be set consistently with
P14.02. If the RTU mode is selected, choose Input HEX and Show HEX. To implement automatic CRC, you need to
choose ModbusRTU, and set Start Byte to 1 and CRC Type to CRC16 (ModbusRTU) in the CRC Settings window.
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After the automatic CRC is enabled, do not enter CRC in commands. Otherwise, command errors may occur due to
repeated CRC.

The commissioning command for setting the VFD whose address is 03H to run forward is as follows:

03 06 2000 0001 4228

VFD Write Parameter Forward CRC
address  command  address running

Note:
® The inverter unit address (P14.00) must be set to 03H.

® "Channel of run commands" (P00.01) must be set to "Communication”, and "Communication channel of run
commands” (P00.02) to "Modbus".

® Click Send. If the wiring and settings are correct, a response from the rectifier unit will be received.

03 06 2000 0001 4228

VFD Write Parameter Forward CRC
address  command  address running

6.3.8 Related parameters

Table 6-5 Rectifier unit related parameters

Rectifier
function Name Description Default
code
Local communication )
P20.00 Setting range: 1-247 1
address
0: 1200bps
1: 2400bps
2: 4800bps
Communication baud |3: 9600bps
P20.01 4
rate 4: 19200bps
5: 38400bps
6: 57600bps
7: 115200bps
0: No parity (N, 8, 1) for RTU
1: Even parity (E, 8, 1) for RTU
. ) . 2: 0Odd parity (O, 8, 1) for RTU
P20.02 Data bit parity setting ) 1
3: No parity (N, 8, 2) for RTU
4: Even parity (E, 8, 2) for RTU
5: Odd parity (O, 8, 2) for RTU

Communication ,
P20.03 Setting range: 0—-200ms 5ms
response delay

Communication timeout . . .
P20.04 ime Setting range: 0.0 (invalid), 0.1-60.0s 0.0s

0: Report an alarm and coast to stop
1: Keep running without reporting an alarm
20,05 Transmission fault 2: Stop in enabled stop mode without reporting an alarm 0
handling (applicable only to communication mode)
3: Stop in enabled stop mode without reporting an alarm
(applicable to any mode)
o . |Setting range: 0x00—0x11
Communication handling

P20.06 . ) LED ones place: 0x00
action selection

0: Respond to write operations
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Rectifier
function Name Description Default
code
1: Do not respond to write operations
LED tens place: Communication password protection
0: Communication password protection is invalid.
1: Communication password protection is valid.
Table 6-6 Inverter unit related parameters
Inverter
function Name Description Default
code
Local communication )
P14.00 Setting range: 1-127 1
address
0: 1200bps
1: 2400bps
2: 4800bps
Communication baud |3: 9600bps
P14.01 . 4
rate setting 4:19200bps
5: 38400bps
6: 57600bps
7: 115200bps
0: No parity (N, 8, 1) for RTU
1: Even check (E, 8, 1) for RTU
. . . 2: Odd check (O, 8, 1) for RTU
P14.02 Data bit parity setting . 1
3: No parity (N, 8, 2) for RTU
4: Even parity (E, 8, 2) for RTU
5: Odd parity (O, 8, 2) for RTU

Communication .
P14.03 Setting range: 0—-200ms 5ms
response delay

Communication timeout . ) )
P14.04 i Setting range: 0.0 (invalid), 0.1-60.0s 0.0s
ime

0: Report an alarm and coast to stop
1: Keep running without reporting an alarm
P14.05 Transmission error  |2: Stop in enabled stop mode without reporting an alarm 0
processing (applicable only to communication mode)
3: Stop in enabled stop mode without reporting an alarm
(applicable to any mode)
Setting range: 0x00-0x111
LED ones place:
0: Respond to write operations
1: Do not respond to write operations

_ LED tens place:
Communication L . .
P14.06 ) . 0: Communication password protection is invalid. 0x00
processing action - L .

1: Communication password protection is valid.

Hundreds place:
0: P14.38 and P14.39 user-defined addresses are
invalid.
1: P14.38 and P14.39 user-defined addresses are valid.
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6.4 CANopen bus networking
6.4.1 Network topology

When a PLC is used to establish a direct CANopen network with the rectifier and inverter units, set the PLC as the master
and all VFD units as slaves.

When the rectifier unit is located at the beginning or end of the system, connect the CAN bus as shown in Figure 6-2.
Connect the PLC or other master device to the rectifier unit CAN bus terminals (CAN1H/CANL1L). The rectifier and inverter
units are connected to the CAN bus through the RJ45 ports. Shielded twisted-pair cables are recommended between the
master device and the rectifier unit. Connect the shield to CGND. Use the provided network cables for the connections
between units. Connect a 120 Q termination resistor at each end of the bus to prevent signal reflections.

A B A
Rectifier Inverter Inverter - Inverter
unit unit 1 unit 2 unit N
CAN1H
CAN1L
CAN
PLC

Figure 6-2 CANopen bus network wiring 1

When the rectifier unit is located in the middle of the CANopen bus, wire the CANopen bus as shown in Figure 6-3. The
rectifier and inverter units are connected to the CAN bus through the RJ45 ports, and the PLC or other master device is
connected to the RJ45 port of the unit at the beginning or end of the bus.

CAN
A B A B A B A B

Inverter Rectifier Inverter Inverter
unit 1 unit unit 2 "t unitN

Figure 6-3 CANopen bus network wiring 2

6.4.2 Interface description

The rectifier and inverter units are connected to the CANopen bus through the RJ45 ports. The following diagram shows
the RJ45 port.

1——»8 9—» 16

[ T J) ([T
| ﬁ
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Note:
°

Figure 6-4 CANopen RJ45 port

Table 6-7 RJ45 interface definition

Pin Network signal Description
8, 16 CAN_H CAN bus high level
7,15 CAN_L CAN bus low level
3,6,10,11, 14 NC Not connected
5,13 RS485+ Internal RS485 communication terminal, used to connect to an
4,12 RS485- external keypad or PC.
It can be used as a common ground for the external keypad
1,9 CGND . .
power supply negative and signal cable.
2 +8V External keypad power supply +

baud rate.

When connecting to our TS series PLC, verify the RJ45 signal definitions first.

Refer to the following table for the maximum communication distance corresponding to each CAN communication

Baud rate

(bps)

M

800%

500% 250%

125%

100%

50%

Maximum

distance

(m)

25

40

100 180

300

320

600

6.4.3 Networking description

Both the rectifier unit and the inverter unit are configured as CANopen slaves. The PLC acts as the master of the entire
communication network. The CANopen slave node ID, baud rate, communication disconnection enable, and PDO data
exchange for the rectifier and inverter units are configured through relevant function codes.

Note: For the rectifier unit, set P22.28 to 0. For the inverter unit, set P14.42 to 0 and P14.43 to 1.

6.4.4 Introduction to the CANopen protocol

1. Supported functions

Supports the CAN2.0A protocol

Supports the CANopen DS301.

2. Supported CANopen services

PDO: Supports four pairs of PDO services (PDO1 TX to PDO4 TX, and PDO1 RX to PDO4 RX), where the PDO1 pair
is used to read and write parameters of a VFD, and the PDO2 to PDO4 pairs are used to control and obtain the actual

parameter values of the VFD in real time.

SDO: SDO information adopts the "client/server' mode and is used to configure slave nodes and provide access to

the object dictionary of each node.

®  Supports the emergency service.

®  Supports node protection (NMT Node Guarding).

®  Supports heartbeat packets (Heartbeat Producer).

Network management (NMT)

®  Supports NMT module control.

®  Supports NMT broadcast addresses.
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®  Supports NMT error control.
®  Supports boot-up.
Supports SYNC (1-240).

Supports asynchronous transmission of 254 and 255.

Supports disabled time.

Supports event timers.

Supports manufacturer-defined object dictionary. You can use SDOs to control and obtain the actual parameter

values of a VFD in real time.

3. Non-supported CANopen services

Saves object dictionary parameters at power outage

Time stamp service

6.4.5 CANopen communication frame format

CAN 2.0A frames are used to transmit data between the master node and slave nodes on the bus.

Arbitration field
Start of o . Remote Control . CRC CRC ACK End of
frame Communication object transmission field petaie sequence delimiter | ACK SO | getimiter | frame
identifier (COB-ID) request
1 bit 11 bits 1 bit 6 bits 0 - 8 bytes 15 bits 1 bit 1 bit 1 bit 7 bits
Function code Node ID (communication address)
10 | 9 | 8 | 7 6 | 5 | 4 | 3 | 2 | 1 | 0

Figure 6-5 Frame structure

Communication object Function code (binary) COB-ID (hexadecimal)
NMT 0 0x00
SYNC 1 0x80
EMERGENCY 1 0x81-0xFF
PDO1 Tx 11 0x181-0x1FF
PDO1 Rx 100 0x201-0x27F
PDO2 Tx 101 0x281-0x2FF
PDO2 Rx 110 0x301-0x37F
PDO3 Tx 111 0x381-0x3FF
PDO3 Rx 1000 0x401-0x47F
PDO4 Tx 1001 0x481-0x4FF
PDO4 Rx 1010 0x501-0x57F
SDO Tx 1011 0x581-0x5FF
SDO Rx 1100 0x601-0x67F
Node protection 1110 0x701-0x77F

COB-IDs vary according to communication address, but for one command, the COB-IDs are within a certain range.

Note: The commands described in this manual are all data frames if it is not specified that they are remote frames.

6.4.6 Network management (NMT)

The NMT command is used by the master node to control the NMT states of slave nodes.
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B Command

Master — Slave

COB-ID ByteO Bytel
0x000 Command specifier (CS) Node-ID (node ID)

B Description

The command COB-ID is fixed to 0x00. If the node ID is 0, the command is broadcast to all CANopen slave nodes, and
each slave node must execute the NMT command. Refer to Table 6-8 for the functions of each Command Specifier (CS).

Table 6-8 Function of each CS

NMT CS NMT service (control action)
0x01 Starts a slave device.
0x02 Stops a slave device.
0x80 Enables a slave to enter the Pre-operational state.
0x81 Resets a slave.
0x82 Reset communication

B Example
For example, to switch the slave with Node ID = 3 to the Pre-operational state, the command is as follows:

COB-ID ByteO Bytel
0x000 0x80 0x03

As another example, to start all slave nodes in the CANopen network, the command is as follows:

COB-ID ByteO Bytel
0x000 0x01 0x00

6.4.7 NMT node guarding

By using the node protection service, the NMT master node can detect the current state of each node.
B Command
Request: Master (remote frame) — Slave

COB-ID No data
0x700+Node-ID /
Response: Slave — Master
COB-ID ByteO (state value)
0x700+Node-ID Bit 7: Toggle bit; Bits 0 to 6: Status

B Description

In the response, the most significant bit (bit 7) of byte 0 (status value) is the toggle bit. This bit alternates between 0 and 1
each time the slave transmits a response frame to distinguish consecutive frames. Bits O to 6 represent the slave status.
The corresponding states are described in Table 6-9.

Table 6-9 State values and their corresponding states

State value (ByteO: Bits 0—6) State
0x00 Initializing
0x04 Stopped
0x05 Operational
OX7F Pre-operational
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B Example

For example, the master uses the following command to detect the status of slave 3.

Master (remote frame) — Slave

COB-ID No data
0x703 /

After receiving a node guarding command from the master, the slave responds with the following frame.

COB-ID ByteO (status value)
0x703 0x85

In the command, bit 7 of byte 0 is 1, and the status value is 0x05, indicating that slave 3 is in the Operational state. If
receiving another node protection command, the slave transmits a command frame in which the status value is 0x05 to
the master, and the value of bit 7 is alternated to O.

6.4.8 Heartbeat producer

In some cases, the master requires that a slave automatically transmits a frame of heartbeat packets at an interval, so that
it can learn the status of the slave in real time. The interval parameter (data length: 16 bits; unit: ms) is defined in the
object dictionary 0x1017. The default heartbeat producer time for the CANopen slave is 500 ms.

® Command

Slave — Master

COB-ID Byte O
0x700+Node-ID State value

B Description

The heartbeat packets are in the same format with the node protection response frames. The difference between them is
that no triggering bit alternation is performed for heartbeat packets (the triggering bit is always 0). Table 6-9 describes the
status values.
m Example

For example, if slave 3 is in the Operational state and the interval parameter in 0x1017 is set to 100, slave 3 transmits a
frame of heartbeat packets every 100 ms.

COB-ID Byte O
0x703 0x05

SDOs can be used to disable heartbeat packets, transmitting 2B 17 10 00 00 00 00 00 (setting the interval to 0).

Note: Node guarding and heartbeat messages cannot be used simultaneously in a slave.

6.4.9 NMT boot-up

A boot-up message is sent once the slave initialization is complete.
B Command
Slave — Master

COB-ID Byte 0
0x700+Node-ID 0x00
m Example
For example, if the slave node ID is 3, the boot-up message sent after initialization is as follows:
COB-ID Byte 0
0x703 0x00
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6.4.10 Synchronization object (SYNC)

Generally, SYNC signals are transmitted by the CANopen master cyclically. A SYNC signal does not contain any data and
is used mainly to request PDO Tx of a slave node of the synchronous transmission type. 0x1005 in the object dictionary
defines COB-IDs of the objects that receive synchronous packets, and they are set to 0x80 in the CANopen pre-defined
connection set. A transmission type of 1-240 for each PDO Tx represents a synchronous transmission type.

® Command

Master — Slave

COB-ID No data
0x80 /

6.4.11 Emergency object (EMCY)

This message is sent when an internal error occurs or is cleared within the slave or VFD.
® Command

Slave — Master

COB-ID  |ByteO|Bytel| Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte?
Emergency
Error VFED error code
0x80+Node-ID error code <t
register
LsB | MsB g Bit7-Bit0| Bit15-Bit8 | Bit23-Bit16|Bit31-Bit24 | Bit39-Bit32

B Description

An emergency error code is two bytes. ByteO is the least significant byte (LSB), and Bytel is the most significant byte
(MSB). A VFD error code is five bytes. Byte3 is the LSB, and Byte7 is the MSB.

An emergency error code indicates the type of the current error, as described in Table 6-10. The error register stores the
type of the current error. You can determine the error type indicated by the current emergency packet according to the
value stored in the register. Table 6-11 describes the indication of the bits of the error register. Refer to the inverter function
parameter list for fault codes. Function code P07.27 provides the fault codes for the GD600A series VFD.

Table 6-10 Definition of emergency error code

Emergency error code (hex) Code function description
00xx Error reset or no error
10xx Generic Error
20xx Current
21xx Current, device input side
22xx Current, inside the device
23xx Current, device input side
30xx Voltage
31xx Mains voltage
32xx Voltage inside the device
33xx Output voltage
40xx Temperature
41xx Ambient temperature
42xx Device temperature
50xx Device hardware
60xx Device software
61xx Internal software
62xx User software
63xx Data set
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Emergency error code (hex) Code function description
70xx Additional modules
80xx Monitoring
81xx communication
8110 CAN overrun
8120 Error Passive
8130 Life Guard Error or Heartbeat Error
8140 Recovered from Bus-Off
82xx Protocol Error
8210 PDO no processed

Due to length error
8220 Length exceed
90xx External error
FOxx Additional functions
FFxx Device specific
Table 6-11 Definition of error register bits
Error register bit Error type

0 Generic error or no error

1 Current error

2 Voltage error

3 Temperature error

4 Communication error

5 Device description error

6 Reserved (=0)

7 Manufacturer specific error

B Example

For example, if the slave with node ID 3 (an inverter unit) encounters an "Inverter unit U-phase protection” fault (E001),
where the fault type is 1 (device error code = 1), the slave sends the following emergency message:

Emergency error .
Error register VFD error code
COB-ID code
ByteO | Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte7
0x83 0x00 0x30 0x04 0x01 0x00 0x00 0x00 0x00

As shown in the command, the Emergency Error Code is 0x3000 (meaning "Voltage"), and the Error Register is 0x04 (bit
2 is "1", indicating a voltage error). The device-specific error code is 0x0000000001. According to the GD600A inverter
manual, the error code "1" corresponds to "Inverter unit U-phase protection (E001)".

When the fault is reset, the slave sends the following emergency message to inform the master that the fault has been
cleared:

Emergency error .
Error register VFD error code
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
0x83 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00

6.4.12 Service data object (SDO)

SDOs are mainly used to transfer non-time-critical data. They allow access to the device object dictionary for reading and
writing.

B Command
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Request: Master — Slave

COB-ID Byte0 | Bytel | Byte2 | Byte3 | Byte4 | Bytes | Byte6 | Byte7

0x600+NodelD

Request Objectindex | Sub-in Response data

Communication networking

code | LSB | MSB | dex |[Bit7-bit0]Bit15-bit8|Bit23-bit16 | Bit31-hit24

Response: Slave — Master

COB-ID Byte0 | Bytel | Byte2 | Byte3 | Byte4 | Bytes | Byte6 | Byte7

0x580+NodelD

Response| Objectindex | Sub-in Response data

code | LSB | MSB | dex |Bit7-bit0|BitL5-bit8 |Bit23-bit16| Bit31-bit24

B Description

An object index is two bytes. Bytel is the LSB, and Byte2 is the MSB. For information about the indexes and subindexes,

see the object dictionary in the appendix. Request codes include request codes for reading and those for writing.

Request codes for writing vary according to the character length of items in the object dictionary, and the request code for

reading are 0x40. Refer to Table 6-12.

Response codes indicating successful reading vary according to the character length of items in the object dictionary, and
the response code indicating successful writing are 0x60. The response codes indicating reading failure and writing failure

are both 0x80. Refer to Table 6-13 .

Table 6-12 SDO request codes and requested data

Request |Reques| Command Requested data
code type | t code | description Byte4 Byte5 Byte6 Byte7
Writes 4-byt
ox23 | Zsata Y€1 Bitz—bito Bit15-bit8 Bit23-bitl6 | Bit31-bit24
wite | oxes | VMES 2BV [ oo o Bit15-bit8 / !
data
Writes 1-byte . . / / /
Ox2F Bit7-bit0
data
Read 0x40 Reads data / / / /

Table 6-13 SDO response codes and response data

Respo Response data
Response nse Command
code type code description Byte4 Byte5 Byte6 Byte7
R 4-
0x43 eazztabyte Bit7—bit0 Bitl5-bit8 | Bit23-bitl6 | Bit31-bit24
Reads 2-b / /
Read | OxaB | Readszb¥e o hio Bit15-bit8
data
R 1-
oxap | REAASTBYE 1 o0 o ! ! !
data
Write 0x60 |Writing succeeds / / / /
. Reading/writing Interruption error code
Read/write | 0x80 . - - - - - . - .
fails Bit7—hit0 Bit15—bit8 Bit23—bit16 Bit31-bit24

Note: The symbol "/" in Table 6-12 and Table 6-13 indicates that the byte is reserved and provides no function.

Table 6-14 Interruption error code

Interruption code Code function description
0503 0000 Triggering bit not alternated
0504 0000 SDO protocol times out
0504 0001 Invalid or unknown client/server
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Interruption code

Code function description

0504 0002 Invalid block size
0504 0003 Invalid sequence number
0504 0004 CRC error
0504 0005 Memory overflow
0601 0000 No access to the object
0601 0001 Attempts to read a write-only object
0601 0002 Attempts to write information to a read-only object
0602 0000 Object cannot be found in the object dictionary
0604 0041 Object cannot be mapped to PDO
0604 0042 Number and length of the object to be mapped exceeds the PDO length
0604 0043 Common parameter incompatibility
0604 0047 Common internal incompatibility of the device
0606 0000 Object access failure caused by hardware error
0607 0010 Data type not matched; service parameter length not matched
0609 0011 Subindex cannot be found in the object dictionary
0609 0030 Parameter value range exceeded
0609 0031 Written parameter value too large
0609 0032 Written parameter value too small
0609 0036 Max. value less than Min. value
0800 0000 Common error
0800 0020 Data failed to be transmitted or stored in the application
Data failed to be transmitted or stored in the application due to device
0800 0021
control
Data failed to be transmitted or stored in the application due to the current
0800 0022 )
state of the device
Error occurs dynamically on the object dictionary or object dictionary
0800 0023

cannot be found

B Example

For example, slave 3 reads data from and writes data to the object whose index is 0x1801 and subindex is 03. (The object
whose index is 0x1801 and subindex is 03 indicates the disabled time of PDO2 Tx.)

Write operation example: To modify the disabled time of PDO2 Tx to 1000 ms, the master transmits the following write
operation command.

Request . .
Object index  [Sub-index Requested data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4d Byte5 | Byte6 | Byte7
0x603 0x2B 0x01 0x18 0x03 0xe8 0x03 0x00 0x00

After receiving a request from the master, the slave responds with the following frame if the operation is successful.

Response . . .
Object index Sub-index Response data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 Byte5 | Byte6 | Byte7
0x583 0x60 0x01 0x18 0x03 0x00 0x00 0x00 0x00

Read operation example: To read the disabled time of PDO2 Tx, the master station transmits the following read operation

command.

COB-ID

Request . . .
Object index Sub-index Requested data
code
ByteO Bytel Byte2 Byte3 Byte4 ‘ByteS ‘Bytee | Byte7
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0x603 0x40 ox01 | ox18 | 0x03 | ox00 | oxo0 | oxo0 | oxo0 |

After receiving the command transmitted by the master station, the slave station transmits the following command
response if the current disabled time of PDO2 Tx is 1000 ms.

Response L .
Object index Sub-index Response data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
0x583 0x43 0x01 0x18 0x03 0xe8 0x03 0x00 0x00

Read/write error example: The master station transmits the following read operation command to read an object (whose
index is 0x6000 and subindex is 0x00) that cannot be found.

Request

Object index Sub-index Requested data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
0x603 0x40 0x00 0x60 0x00 0x00 0x00 0x00 0x00

The object cannot be found, and therefore the slave station transmits the following read/write error command response.

Response . . .
Object index Sub-index Response data
COB-ID code
Byte0 Bytel Byte2 Byte3 Byte4 Byteb5 Byte6 Byte7
0x583 0x80 0x00 0x60 0x00 0x00 0x00 0x02 0x06

The error code in the response is 0x06020000, indicating that "Object cannot be found in the object dictionary".

6.4.13 Process data object (PDO)

Four PDO Tx (index range 0x1800-0x1803) and four PDO Rx (index range 0x1400-0x1403) are available. PDO Rx is a
PDO command transmitted by the master station to a slave station, that is, it is a master station command. PDO Tx is a
PDO command transmitted by a slave station to the master station.

The control word, status word, setting, and return value for each PDO of this slave are defined in the
"Manufacturer-specific Object Dictionary." In this way, the process data of a VFD can be monitored not only through PDOs
but also through SDOs. For more information, see the next chapter. Each PDO command is labeled with
"manufacturer-defined object dictionary" in the format of OXXXXX.HH, where XXXX indicates an index, HH indicates a
subindex, and both of them are hexadecimal.

6.4.13.1 Triggering mode of PDO Tx

Each PDO Tx is defined with a transmission type, disabled time, and event timer. The corresponding subindex of the
transmission type is 0x02, that of the disabled time is 0x03, and that of the event timer is 0x05. Therefore, the object
dictionary index corresponding to PDO2 Tx is 0x1801, and the subindex is 0x02. The same principle applies to other PDO
Tx commands. For more information, see Appendix A. Both the disabled time and event timer units are milliseconds.

Synchronous triggering: When the transmission type is set to 1 to 240, PDO Tx is synchronous transmission. For example,
if you set the transmission type of PDO2 Tx to n (1=n<240), a slave transmits one PDO2 Tx command every time after it
receives n synchronous packet objects. The same principle applies to other PDO Tx commands.

Asynchronous triggering (254): When the value of the event timer is not zero, a slave transmits PDO Tx commands
periodically. For example, if the event timer of PDO2 Tx is set to 200, the slave transmits a PDO2 Tx command at the
interval of 200 ms. When the value of the event timer is zero, the slave transmits a PDO Tx command once the
corresponding PDO Tx data changes, and the transmission interval is subject to the disabled time. A PDO Tx packet can
be transmitted only once in the disabled time, which effectively reduces the load of the bus. When the disabled time is set
to a period shorter than 50 ms, 50 ms is used as the disabled time.

Asynchronous triggering (255): When the value of the event timer is not zero, a slave transmits PDO Tx commands
periodically. For example, if the event timer of PDO2 Tx is set to 200, the slave transmits a PDO2 Tx command at the
interval of 200 ms. When the value of the event timer is zero, the slave transmits a PDO Tx command once a
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corresponding PDO Rx command is received. For example, after receiving a PDO2 Rx command, the slave transmits a
PDO2 Tx command.

Table 6-15 Supported trigger modes of this CANopen slave

Trigger |Transmission . .
. Event triggering PDO1 TX PDO2 TX PDO3 TX PDO4 TX
mode [type (decimal)
Synch Not
ynchron 1-240 / © Supported | Supported | Supported
ous supported
Event timer Not Supported | Supported | Supported
supported PP PP PP
254 Not
Disabled time Supported | Supported | Supported
AS:SS:rO i i supported upp upp upp
Event timer=0 Supported | Supported | Supported | Supported
255 Event timer Not Supported | Supported | Supported
supported PP PP PP

Table 6-16 Default PDO Tx values of this CANopen slave

Item PDO1 TX PDO2 TX PDO3 TX PDO4 TX
Transmission type 255 254 254 254
Event timer (ms) 0 0 0 0
Disabled time (ms) 500 500 500 500

For details on how to set PDO Tx trigger modes, see 6.4.12 Service data object (SDO).
6.4.13.2 PDO1 Rx

PDOL1 is used to read and write parameters of the VFD. The function of PDOL is similar to that of an SDO. SDOs are used
to read and write objects of an object dictionary, and PDOL1 is used to read and write parameters of the VFD.

Note: PDO1 Tx support only the transmission type of asynchronous transmission 255. Do not set it to other transmission
types, and do not try to set the event timer to periodically transmits PDO1 Tx to the master.

B PDO1 Rx command

Request: Master — Slave

COB-ID ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
Request code Parameter address 0x0000 Requested data
0x2100.00 0x2100.01 / 0x2100.02

0x200+NODEID

B PDO1 Rx description

A request code is two bytes. ByteO is the LSB, and Bytel is the MSB. The manufacturer defines the index 0x2100 and
subindex 0x00 for the request codes. Refer to Table 6-17 for the functions of the request codes.

Table 6-17 Request code

Request code Function
0 No task
1 Reading a parameter value
2 Modifying a parameter value [modifying the value only on RAM]
4 Modifying a parameter value [modifying the value only on both RAM and
EEPROM] (reserved)

A parameter address is two bytes. Byte2 is the LSB, and Byte3 is the MSB. It indicates the address of the parameter to be
read or modified.

VFD function code address representation rules: The MSB is the hexadecimal form of the number before the dot mark,
and LSB is that of the number behind the dot mark. Take P10.01 as an example, the number before the dot mark is 10,
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that is, the MSB of the parameter address is 0x0A; and the number behind the dot mark is 01, that is, the LSB is 0x01.
Therefore, the function code address is 0x0A01.

Table 6-18 Goodrive600A series VFD parameter addresses

Inverter

function Name Description Default
code

0: Stop after running once

i 1. Keep running with the final value after
P10.00 Simple PLC mode 0

running once
2: Cyclic running
Simple PLC power-loss 0: Disable

P10.01 0
memory 1: Enable

A piece of requested data is two bytes. Byte4 is the LSB, and Byte5 is the MSB. It indicates the data to be modified. When
the command is transmitted for reading data, the requested data is not used.

Note: The PDO1 Rx data field size is selected as either 8 or 6 bytes via function code P14.42.
6.4.13.3 PDO1 Tx

B PDO1 Tx command

Response: Slave — Master

COB-ID ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Response code Fault code 0x0000 Response data
0x2000.00 0x2000.01 / 0x2000.02

0x180+NODEID

B PDO1 Tx description
Byte 6 and byte 7 are reserved and both are 0x00.

A response code is two bytes. ByteO is the LSB, and Bytel is the MSB. Refer to Table 6-19 for the functions of the
response codes.

Table 6-19 Response code

Response code Function
0 No response
1 Reading or writing succeeds
3 A reading or writing error occurs. Table 6-20 describes the error codes.

A piece of response data is four bytes. Byte4 is the LSB, and Byte7 is the MSB. When a write command is responded, the
response data is the data to be modified; and when a read command is responded, the response data is the data to be
read.

An error code is two bytes. Byte2 is the LSB, and Byte3 is the MSB. The error code occupies two bytes, where Byte 2 is
the low byte and Byte 3 is the high byte. The error code is only valid when the response code is 3. The error code
indicates the reason why the PDO1 Rx could not be processed; its meanings are shown in Table 6-20.

Table 6-20 Error code

Code Name Meaning

00H No error /
The operation corresponding to the request code is not allowed to be
executed. The possible causes are as follows:

01H Invalid command ) ] ] ) )
® The function code is applicable only on new devices and is not

implemented on this device.
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Code Name Meaning

® The slave is in the faulty state when processing this request.

| lid dat For a slave device, the data address in the request of the master is not
nvalid data

02H dd allowed. In particular, the combination of the register address and the number
address
of the to-be-transmitted bytes is invalid.

The received data domain contains a value that is not allowed. The value
indicates the error of the remaining structure in the combined request.

The parameter is set to an invalid value in the write operation. For example, a
function input terminal cannot be set repeatedly.

The password entered in the password verification address is different from
that set by the user.

This occurs when the length of the data frame in the message sent by the

03H Invalid data value

04H Operation failure

O5H |Incorrect password

Incorrect data

06H frame host controller is incorrect, or when the parity bit does not match the parity
calculated by the lower-level device.
O7H Parameter The parameter to be modified in the write operation of the master is a
read-only read-only parameter.

Parameter cannot

I The parameter to be modified in the write operation of the master cannot be
08H be modified in

modified during the running of the VFD.

running
Password If the master does not provide the correct password to unlock the system to
09H . perform a read or write operation, the error of "system being locked" is
protection

reported.

m Example of PDO1
For a Goodrive600A drive with slave address 3, assume function code P14.10 needs to be set to 1.

Command analysis: The parameter address of P14.10 is OXOEOA. According to the protocol, the request code of PDO1 Rx
is 0x02, the parameter address is OxOEOA, and the requested data is 0x01, and therefore PDO1 Rx transmitted by the
master is as follows.

e Request code Parameter address PKW3 Requested data
ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x203 0x02 0x00 Ox0A Ox0E 0x00 0x00 0x01 0x00

If the VFD parameter is successfully modified, the following PDO1 Tx command is returned.

COB-ID Response code Fault code PKW3 Response data
ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x183 0x01 0x00 0x00 0x00 0x00 0x00 0x01 0x00

6.4.13.4 PDO2 Rx

PDO2 Rx is used to modify CWs and real-time process data (setting 1, setting 2, and setting 3) of a VFD. ACW is used to
control the start and stop of a VFD, and settings are used to control the real-time running values of the VFD, such as set
frequency.

B PDO2 Rx command

Master — Slave

COB-ID ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
Control word Setting 1 Setting 2 Setting 3
0x2101.00 0x2100.03 0x2100.04 0x2100.05

0x300+NODEID

B PDO2 Rx description

A CW is two bytes. Byte 0 is the least significant byte (LSB), and byte 1 is the most significant byte (MSB). Refer to Table

-146-



Goodrive600A Series High-performance Multi-drive VFD Communication networking

6-21 for the definitions of the Goodrive600A inverter unit control words in decimal and Table 6-41 for those in binary.

Table 6-21 Goodrive600A inverter unit control word definitions (decimal)

Bit Name Value Description
1 FWD run
2 REV run
3 FWD jog
4 REV jog
07 Communication-based 5 Stop
control command 6 Coast to stop
7 Fault reset
8 Jog stop
9 Emergency stop (Stops with the deceleration time set in
P01.26)
) Enable PKW write
8 PKW write enable - -
Disable PKW write
00 MOTOR GROUP 1 SELECTION
) 01 MOTOR GROUP 2 SELECTION
9-10 Motor group setting
02 /
03 /
) 1 Torque control enable
11 Torque control selection -
Disable torque control
14-15 Reserved / /

The function of each setting can be set through the corresponding function code of the VFD. The setting method is the
same as that for "PZD Rx" in PROFIBUS-DP communication. For details, see the VFD operation manual. Setting 1,
setting 2, and setting 3 correspond to received PZD2, received PZD3, and received PZD4, respectively. To set the
function of setting 1 to "Set frequency”, you need only to set "PZD2 Rx" to "1: Set frequency". The same principle applies
to other settings. When multiple settings are enabled, the failure to set one setting (for example, the set value exceeds the
setting range) does not affect the setting of other settings.

B Example

Assume that the VFD is a Goodrive600A with a slave address of 3. Use CANopen communication to control the inverter
unit to run, and to set the running frequency to 50 Hz.

Command analysis: You need to set the VFD start mode and frequency reference mode to CANopen communication
(P00.01=2, P00.02=1, P00.06=9) first. In this example, "Setting 2" is used as the frequency reference (P14.11 = 1, that is,
PzZD3 is set to "1: Frequency setting").

When a CW is 0x01, it indicates that the VFD is to be run. To set the frequency to 50 Hz, you need to set Setting 2 to 5000,
that is, 0x1388.

The PDO2 Rx data sent by the master is as follows:

O Control word Setting 1 Setting 2 Setting 3
ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
0x303 0x01 0x00 0x00 0x00 0x88 0x13 0x00 0x00

6.4.13.5 PDO2 Tx

PDO2 Tx is a command transmitted by a VFD to the master. It contains an SW and real-time process data (Returned
value 1, returned value 2, and returned value 3). An SW is used to notify of the state of the VFD, and returned values are
used to transmit the real-time running values of VFD, such as running frequency.

The default transmission type of PDO2 Tx is 254, and therefore PDO2 Tx is transmitted once data corresponding to an
SW or returned value changes.
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B PDO2 Tx command

Slave — Master

COB-ID ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
Status word Returned value 1 Returned value 2 Returned value 3
0x2001.00 0x2000.03 0x2000.04 0x2000.05

0x280+NODEID

B PDO2 Tx description

An SW is two bytes. ByteO is the LSB, and Bytel is the MSB. Refer to Table 6-22 for the definitions of the Goodrive600A
inverter unit status words in decimal and Table 6-43 for those in binary.

Table 6-22 Goodrive600A inverter unit status word definitions

Bit Name Value Description
1 Running forward
2 Running in reverse
0-7 Run status byte 3 VFD in stopped state
4 VFD in fault
5 VFD in POFF state
. 1 Ready to run
8 Bus voltage established
0 Not ready to run
0 Feedback from motor 1
1 Feedback from motor 2
9-10 Motor group feedback > ;
3 /
1 Synchronous motor (SM)
11 Motor type feedback
0 Asynchronous motor (AM)
1 Overload alarm
12 Overload alarm feedback
0 No overload alarm
. 1 Exciting in progress
13 Exciting in progress - -
0 Magnetic flux established
14-15 Reserved / /

The function of each returned value can be set through the corresponding function code of the VFD. The setting method is
the same as that for "PZD Tx" in PROFIBUS-DP communication. For details, see the VFD operation manual. Returned
value 1, returned value 2, and returned value 3 correspond to transmitted PZD2, transmitted PZD3, and transmitted PZD4,
respectively. To set the function of returned value 1 to "Running frequency"”, you need only to set "PZD2 Tx" to "1: Running
frequency”. The same principle applies to other returned values. Multiple returned values can be enabled simultaneously.

m Example

Assume that the VFD unit is a Goodrive600A inverter unit with a slave address of 3. The VFD is running, and the running
frequency is 50.00 Hz. Returned value 1 is set to "Running frequency", returned value 2 is set to "Output voltage", and
returned value 3 is set to no function.

Command analysis: Returned value 1 is set to the VFD running frequency (P14.21 = 1), returned value 2 to the VFD
output voltage (P14.22 = 4), and returned value 3 to not used (P14.23 = 0).

The VFD is running and the bus voltage has been established, and therefore the SW is 0x0101. The running frequency is
50.00 Hz, and therefore returned value 1 is 5000, that is, 0x1388. If the output voltage is 380 V, returned value 2 is
0x017C.
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The PDO1 Tx data sent by the VFD is as follows.

SR Status word Returned value 1 Returned value 2 Returned value 3
ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
0x283 0x01 0x01 0x88 0x13 0x7C 0x01 0x00 0x00

6.4.13.6 PDO3 Rx
PDO3 Rx and PDO4 Rx are used to modify the real-time process data of a VFD, such as set frequency.
® PDO3 Rx command

Master — Slave

COB-ID ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Setting 4 Setting 5 Setting 6 Setting 7
0x400+NODEID
0x2100.06 0x2100.07 0x2100.08 0x2100.09
® PDO4 Rx command
Master — Slave
COB-ID ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Setting 8 Setting 9 Setting 10 Setting 11
0x500+NODEID
0x2100.0a 0x2100.0b 0x2100.0c 0x2100.0d

B Description

The application methods for PDO3 Rx and PDO4 Rx are the same as that for PDO2 Rx. For the mapping between the
settings and PROFIBUS-DP PZDs, refer to Table 6-21 and Table 6-22.

6.4.13.7 PDO3 Tx and PDO4 Tx
PDO3 Tx and PDO4 Tx are used by the VFD to transmit real-time process data to the master, such as running frequency.

The default transmission type of PDO3 Tx and PDO4 Tx is 254, and therefore PDO3 Tx or PDO4 Tx is transmitted once
data corresponding to a returned value in the same command changes.

B PDO3 Tx command

Slave — Master

COB-ID ByteO Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte7
Returned value 4 Returned value 5 Returned value 6 Returned value 7
0x380+NODEID
0x2000.06 0x2000.07 0x2000.08 0x2000.09
B PDO4 Tx command
Slave — Master
COB-ID ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
Returned value 8 Returned value 9 | Returned value 10 | Returned value 11
0x480+NODEID
0x2000.0a 0x2000.0b 0x2000.0c 0x2000.0d

6.4.13.8 Monitoring process data through SDO commands

You can monitor the VFD by using SDOs to read the manufacturer-defined object dictionary.
For the definition and application of the CWs, SWSs, settings, and returned values in the manufacturer-defined object
dictionary, see the PDO description section. For application of SDOs, see the SDO description section. Do not try to use

SDOs to read and write VFD parameters. For the manufacturer-specific object dictionary, refer to Table 6-23 and Table
6-24.

-149-



Goodrive600A Series High-performance Multi-drive VFD Communication networking

Table 6-23 Objects with the control function in the manufacturer-defined object dictionary

Index Subindex . Access .
. . Function . Data length | Description
(hexadecimal)| (hexadecimal) permission

Number of sub-indices of
0 RO 1 bytes /
2100

Command
1 PKW1 RW 2 bytes data sent by
the master
Command
2 PKW2 RW 2 bytes data sent by
the master
Command
3 PKW3 RW 2 bytes data sent by
the master
Command
4 PKwW4 RW 2 bytes data sent by
the master
Command
5 Ccw RW 2 bytes data sent by
the master
Command
6 PzD2 RW 2 bytes data sent by
the master
Command
7 PzD3 RW 2 bytes data sent by
the master
Command
8 PzD4 RW 2 bytes data sent by
the master
Command
9 PZD5 RW 2 bytes data sent by
the master
Command
A PZD6 RW 2 bytes data sent by
the master
Command
B PzD7 RW 2 bytes data sent by
the master
Command
C PzD8 RW 2 bytes data sent by
the master

2100

Command
D PZD9 RW 2 bytes data sent by
the master
Command
E PzD10 RW 2 bytes data sent by
the master

Command
F PzD11 RW 2 bytes data sent by
the master
Command
10 PzD12 RW 2 bytes data sent by
the master

-150-



Goodrive600A Series High-performance Multi-drive VFD Communication networking

Table 6-24 Objects with the monitoring function in the manufacturer-defined object dictionary

Index Subindex . Access —
. . Function . Data length | Description
(hexadecimal)| (hexadecimal) permission

Number of sub-indices of
0 RO 1 bytes -
2000

Response
1 PKW1 RO 2 bytes data sent by
the slave
Response
2 PKW2 RO 2 bytes data sent by
the slave
Response
3 PKW3 RO 2 bytes data sent by
the slave
Response
4 PKW4 RO 2 bytes data sent by
the slave
Response
5 SW RO 2 bytes data sent by
the slave
Response
6 PzD2 RO 2 bytes data sent by
the slave
Response
7 PzD3 RO 2 bytes data sent by
the slave
Response
8 PzD4 RO 2 bytes data sent by
the slave
Response
9 PzZD5 RO 2 bytes data sent by
the slave
Response
A PzZD6 RO 2 bytes data sent by
the slave
Response
B PzD7 RO 2 bytes data sent by
the slave
Response
C PzD8 RO 2 bytes data sent by
the slave
Response
D PzD9 RO 2 bytes data sent by
the slave
Response
E PzD10 RO 2 bytes data sent by
the slave
Response
F PzD11 RO 2 bytes data sent by
the slave
Response
10 PzD12 RO 2 bytes data sent by
the slave

2000
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B Example

Example 1: To instruct the VFD whose address is 3 to run forwardly, the master transmits the following SDO command.

Request L .
Object index Sub-index Requested data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x603 0x2B 0x01 0x21 0x00 0x01 0x00 0x00 0x00

Example 2: Assume that the address of the VFD slave is 3, and the function of setting 1 is defined as "Set frequency". To
set the frequency to 50.00 Hz (that is, setting 1=0x1388), the master transmits the following SDO command.

Request . . 3
Object index Sub-index Requested data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x603 0x2B 0x00 0x21 0x03 0x88 0x13 0x00 0x00

Example 3: To read the running state of the VFD whose address is 3, the master transmits the following SDO command.

Request . :
Object index Sub-index Requested data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x603 0x40 0x01 0x20 0x00 0x00 0x00 0x00 0x00

If the VFD is running forward, the following SDO command is returned to the master.

Request . . .
Object index Sub-index Requested data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 Byteb5 Byte6 Byte7
0x583 0x4B 0x01 0x20 0x00 0x01 0x01 0x00 0x00

Example 4: Assume that the address of the VFD slave is 3, and the function of returned value 1 is defined as "Running
frequency". To read the VFD running frequency, the master transmits the following SDO command.

Request . . 3
Object index Sub-index Requested data
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x603 0x40 0x00 0x20 0x03 0x00 0x00 0x00 0x00

If the running frequency of the VFD is 50.00Hz, the following SDO command is returned to the master.

Request . . Sub-inde
Object index Requested data
COB-ID code X
ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6 Byte7
0x583 0x4B 0x00 0x20 0x03 0x88 0x13 0x00 0x00
6.4.14 Related parameters
Table 6-25 Rectifier unit related parameters
Rectifier
. . Recommended
function Name Description
value
code
pP21.01 CANopen module address |Setting range: 1-32 /
P21.13- PZD2 transmit—-PZD12 Setting range: 0-20 /
pP21.23 transmit For details, see Group P21—CANopen
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Rectifier
. . Recommended
function Name Description
value
code
communication in the gateway-type rectifier
function parameter section.
0: 50kbps
1: 100kbps . .
Consistent with
o 2: 125kbps
CANopen communication that on the PLC
P21.29 3: 250kbps
baud rate or other host
4: 500Kbps
controller.
5: 800kbps
6: 1Mbps
CANopen communication . . .
P21.30 ) . Setting range: 0.0 (invalid), 0.1-100.0s 1.5s
timeout time
CANopen master/slave |0: Slave
P21.34 . 0
selection 1: Master
Setting range: O0x0-OxF (0: Disable; 1:
P21.51 PDO receive enable Enable) OxF
Bit0: PDO1
Bitl: PDO2
) Bit2: PDO3
P21.52 PDO transmit enable . OxF
Bit3: PDO4
Bit4—bit15: Reserved
0: 8 bytes (PKW1-4)
P22 98 Inverter unit PKW area  |1: 6 bytes (PKW1/2/4) 0
' compatibility Note: This setting must be consistent with
that of inverter function parameter P14.42.
Table 6-26 Inverter unit related parameters
Inverter
) o Recommended
function Name Description
value
code
CANopen communication ) . .
P14.07 . ) Setting range: 0.0 (invalid), 0.1-60.0s 15
timeout time
CANopen communication i
P14.08 Setting range: 1-32 /
address
0: 50kbps
1: 100kbps . .
Consistent with
o 2: 125kbps
CANopen communication that on the PLC
P14.09 3: 250kbps
baud rate or other host
4: 500Kbps
controller.
5: 800kbps
6: 1Mbps
. Setting range: 0-47
P14.10- PzZD2 receive—-PZD12 . o
] For details, see Group P14—Communication /
P14.20 receive . . . .
in the inverter function parameter section.
) Setting range: 0-47
P14.21- PzZD2 transmit—-PZD12 . o
] For details, see Group P14—Communication /
P14.31 transmit . . . .
in the inverter function parameter section.
P14.42 PKW byte length selection |0: 8 bytes (PKW1-4) 0
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Inverter
. . Recommended
function Name Description

value
code

1: 6 bytes (PKW1/2/4)

Note: This setting must be consistent with
that of the rectifier function parameter
P22.28.

0: Simplified CANopen mode (CW sent via
P14.43 PDO control command mode|broadcast message) 1
selection 1: Standard CANopen mode (CW sent via
CANopen message)

P14.88 PDO receive enable Setting range: O0x0-OxF (O: Disable; 1: OxF
Enable)
Bit0: PDO1
) Bitl: PDO2
P14.89 PDO transmit enable . OxF
Bit2: PDO3
Bit3: PDO4

Bit4—bit15: Reserved

6.5 PROFIBUS-DP-to-CANopen networking

6.5.1 PROFIBUS-DP communication protocol overview

PROFIBUS is an international, open fieldbus standard. It enables data exchange among various automation devices. It is
widely applicable to automation in various industries, such as the manufacturing, process, building, transportation, and
power industries. It provides effective solutions for implementing integrated automation and intelligentization of field
devices.

PROFIBUS consists of three mutually compatible components, namely PROFIBUS-Decentralised Peripherals (DP),
PROFIBUS-Process Automation (PA), and PROFIBUS-Fieldbus Message Specification (FMS). It adopts the master/slave
mode and is generally used for periodic data exchange between VFD devices. PRNV PROFIBUS-DP adapter modules
support only the PROFIBUS-DP protocol.

The transmission media of a PROFIBUS field bus are twisted pairs (complying with the RS-485 standard), paired cables,
or optical cables. The baud rate ranges from 9.6kbit/s to 12Mbit/s. The maximum bus cable length ranges from 100 m to
1200 m, depending on the selected transmission rate (see Appendix C Technical data). A maximum of 31 nodes can be
connected to one PROFIBUS network segment when no repeater is used. If repeaters are used, a maximum of 127 nodes
(including the repeaters and master nodes) can be connected.

In PROFIBUS communication, tokens are transmitted between master nodes or by master nodes to slave nodes.
Single-master or multi-master systems are supported. The node to respond to the command of a master is selected by the
master node, generally a programmable logic controller (PLC). For cyclic master/slave user data transmission and
non-cyclic master-master data transmission, a master can also transmit commands to multiple nodes in broadcast mode.
When the broadcast mode is adopted, the nodes do not need to transmit feedback signals to the master. On PROFIBUS
networks, nodes cannot communicate with each other.

The PROFIBUS protocol is described in details in the EN50170 standard. For details, refer to the EN50170 standard.

6.5.2 Communication packet structure

The communication data frame structure (PKW + PZD) of PROFIBUS-DP is identical to that of PROFINET. Refer to
section 6.6.2 Communication packet structure.
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Parameter } Process data
«—— identificaton ———»j<«—— PZD —>
(PKW) | Fixed 1 Freely

-~

| area | configurable area
+
|

PzD12
PzD12

|

! \ | | |

| \ [ I \

| CW |PZD2| PZD3| .. |

PKWA | sw |pzD2| PZD3| |
| A .

6.5.3 Baud rate and communication distance

The maximum length of a cable depends on the transmission rate. The following table lists the relationship between
transmission rate and transmission distance.

Table 6-27 Relationship between transmission rate and transmission distance

Transmission rate (kbps) Type A cable (m) Type B cable (m)
9.6 1200 1200
19.2 1200 1200
93.75 1200 1200
187.5 1000 600
500 400 200
1500 200 /
12000 100 /

Table 6-28 Cable parameters

Item Type A cable Type B cable
Impedance (Q) 135-165 100-130
Capacitance per unit length (pF/m) <30 <60
Loop resistance (Q/km) 110 /
Conductor diameter (mm) 0.64 >0.53

Conductor cross-sectional area
>0.34 >0.22
(mm?)

In addition to the shielded twisted-pair copper cables, you can also use optical fibers for transmission in a PROFIBUS
system. When a PROFIBUS system is applied in an environment with strong electromagnetic interference, you can use
optical fiber conductors to increase the high-speed transmission distance. Two types of optical fiber can be used. One is
low-cost plastic optical fiber (POF), suitable for transmission distances of less than 50 m. The other is glass optical fiber,
suitable for transmission distances of less than 1 km.

6.5.4 Network topology

When a PROFIBUS-DP communication expansion card is installed in the rectifier unit, the PLC or other master device
communicates only with the rectifier unit. The rectifier unit converts the communication bus of the expansion card into a
CANopen bus and connects to other units via the RJ45 port.
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B A B A B B
Rectifier unit Inverter unit 1 Inverter unit 2 Inverter unit N
DP
|| communication | |
card
PLC

Figure 6-6 PROFIBUS-DP to CANopen network topology

Note: In the networking wiring, the RJ45 ports between units must be cross-connected, that is, port A of a unit can only be
connected to port B of another unit. If the connection is incorrect, the communication performance of the entire system will
be degraded.

6.5.5 Communication performance

A PROFIBUS-DP-to-CANopen gateway unit (i.e., the rectifier unit with the expansion card installed) can support up to 31
CANopen slave nodes. The gateway unit itself functions as a CANopen master. The maximum data exchanged between
one gateway unit and the PLC is 128 bytes for both transmit and receive directions. In addition, the number of supported
slave nodes also depends on the limit of the PLC. In general, Siemens PLCs allow more DP nodes than the GD600A's
limit of 31 slaves; therefore, only the capacity of the gateway unit itself needs to be considered.

6.5.6 Commissioning procedure
6.5.6.1 Flowchart for commissioning the PROFIBUS-DP to CANopen network

4 N
( Start )
. /

‘ Ensure the electrical wiring is correct and secure. ‘

Power on.
The panel data display is normal.

Rectifier: P00.14=1

‘ Restore to factory settings. |nverter: POO.18-1

v

‘ Set the command channel. ’—} Group P00
+ Rectifier: Groups P21
‘ Set CANopen and DP addresses. ’—} and P22
¥ Inverter: Group P14
‘ Check the CANopen networking status. ’—} Rectifier: P17.15
‘ Perform host controller configuration. ‘

‘ Download and run the PLC user program.

|

/ Stop. \
Ny The commissioning is completed. J

)

6.5.6.2 TIA portal configuration (S7-300)

The configuration process is illustrated using TIA Portal V15 as an example.
1. Create a project.

Double-click the TIA Portal V15 icon to start the TIA Portal V15 project tool. Then choose Create new project. On
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the right of the interface, enter Project name, Path, Version, Author, and Comment, and then click Create to
generate a new project, as shown in the following figure.

Tfy Siemens —a X

Totally Integrated Automation
PORTA

l. Create new project

Froject name: | GDB00_Profibus_300

@ Open existing project

Path: |D:IProtal V15WW15_workspacelProfibus =

Create new project Version: |V15 [~

Author: [invt

@ Migrate project

Comment: ~

-

Welcome Tour

@ Installed software

@ Help

5 User interface language

» Project view

Then double-click to open the project view, as shown in the following figure.

T4 Siemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_300\GD600_Profibus_300\GD600_Profibus_300

First steps

Project: "GD600_Profibus_300" was opened successfully. Please select the next step:
Open existing project

Create new project
Migrate project

Close project

n | Configure a device

Welcome Tour
Q;\@ Write PLC program
First steps

1 Configure
e technology objects
Installed software
. N l | Configure an HMI screen

Help

User interface language

Open the project view

} Project view Opened project: D:\Protal V15\V15_workspace\Profibus\GD600_Profibus_300\GD600_Profibus_300\GD600_Profibus_300

2.  Add the GSD file.

Select the GSD file as shown in the following figure.

""" | 600DP100.gsd

Click Options on the toolbar, and then choose Manage general station description files (GSD). In the dialog box

that appears, enter the source path of the GSD file, select the GSD file, and click Install.
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Ty Siemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_300\GD600_Profibus_300

Project Edit View
j 3’ E Save project e

Project tree

Devices

e
=)

¥ 7] GD600_Profibus_300

Insert  Onling |Dptions |TDI:||5

Window Help

Y semings
Support packages

Manage general station descri

Start Automation License Manager
[#| Show reference text

Ll Global libraries

k [ R P

Manage general station description files

e gal Go offline

ar MR ¢ C

Installed GSDs

GSDs in the project

Source path:

| DAPLCUMNYTGEWI -mulladditiona IFiles\G5D

Content of imported path

E File Yersion Language Status Infa

E 600dp100.gsd Default Mot yetinstalled

<] i |
| Delete | ’ Install ‘ | Cancel |

After the installation is complete, a dialog box will appear, indicating that the GSD file has been successfully installed.

Manage general station description files b4

Installation result

1 Message
Q Installation was completed successfully.

Install additional files Close

Configure project information.
To configure project information, do as follows:

Step 1 Enter the project view.

In the project view for the new project in TIA Portal V15, double-click Devices & networks to open the network view.
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4 Siemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_300\GD600_Profibus_300

Project Edit View Insert Online Options Tools Window Help .
_ Totally Integrated Automation
G H H saveproject &b X AX O T ME B R § coonline ¥ coofiiine gy MM ¥ 1] PORT

GD600_Profibus_300 » Devices & networks

‘ETopulogyview Hﬁ-ﬂ-ﬁ Network view ‘m“ Device view | Options

Network overview : :

¥? Device Type

Devices

=

% Metwork| 1§ Connections

~ ‘ Catalog

~ | ] GD&0O_Frofibus_300 [Search> | (][4

B Add new device
N
+ i Ungrouped devices » [ Contrallers
» [ M

» 5§ securitysettings
» (5 common data
» [5]) Decumentation settings
» [@ Languages & resources
» [ Online access
» [ig Card ReaderiUSB memary

» [ PCsystems

» [ Drives &starters

» [ Metwork components

» [ Detecting & Monitoring

» [ Distributed 110

» [ Power supply & distribution
» [ Field devices

» [ Other field devices

Step 2 Add devices to the project according to the PLC model used.

For example, when using a Siemens S7-300 PLC, choose Controllers > SIMATIC S7-300 > CPU > CPU 315-2
PN/DP > 6ES7 315-2EH14-0ABO in the Hardware catalog panel on the right, and then double-click or drag the
315-2EH14-0ABO icon into the project to add the S7-300 PLC, as shown in the following figure.

T Siemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_300\GD600_Profibus_300

Project Edit View Insert Online Optiops Tools Wndow Help
_ Totally Integrated Aute
Cf (Bl seveproject @ M = 3 X W2 50N E R F coonline ¥ coorfine Fz AR ¥ 4 ]

GD600_Profibus_300 » Devices & networks
Devices |; Topology view Hﬁg-h Network view ||ﬁ'f Device view | Options
=] % Metwork| 13 Connections [Hil connecrion -r =5 J Network overview : :
72 Device Type v | catalog
= G?Z:Z’Pmﬁ:“‘f}m ~ 57300/ET200M station_1 57300 [ <Search>
; DEVi::V& :z::wks PLC 1 b RIE] SO [ Filter Profile: | <All>
v CPU 315-2 FHIDP ~ @ Contrallers
b [id Ungrouped devices » [ SIMATIC 57-1200
» g Securitysettings » [ SIMATIC 57-1500
» (g common data 5 - [ sIMATIC 57-300
» [5]) Documentation settings L ~ [ cru
» [@ Languages & resources | » [ cPU312
» i Online access - » (@ cPu 312C
» [i Card Reader/USB memory » [ cPU 313C
» [ cPU313C2 DP
» [l CPU 313C2 PP
» [ cPU 314
» [ CPU 314C2 DP
» [ CPU 314C2 PNIDP
» [ CPU 314C2 PP
» [ cPU 3152 DP
<[] o0 i rerararmrarilil | B 2 ) ~ [ CPU 3152 FNIDF
el Properties  [*iInfo (1|2 Diagnostics [l se57 3152EH13-080
,—| Il 6E57 315-2EH14-08B0
General » [ CPU 3172 DF
» [ CPU 3172 PNIDP
M e mw » [ CPU 319-3 PNIDP

In the Hardware catalog panel on the right, choose Other field devices > PROFIBUS DP > General > INVT
ELECTRIC CO., LTD > INVT > INVT-6SE70-GW, and then double-click the INVT-6SE70-GW icon to add the GSD
file to the project, as shown in the following figure.
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Uft Siemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_30MGD600_Profibus_300

Project Edit View Insert Online Options Tools Window Help Totally Intagrat
F [ saveproject 22 X 5] 5 X Dy @: 5 NG B R S coonline ¥ Goofiine gy M IR ¥ H || [sesrchinprojects
D600_Profib 00 Devices & netwo
Devices ‘; Topology view Hﬁﬂ-u Network view |m'f Device view ‘ Options
&5 % Network| 3§ Connections [HMI connection .- J Network overview i i
~
2| Device e | ¥|Catalog
T —-‘;E_ISZZ’Pmﬁ:u;jOO E ~ 57300/ET200Mstation_1 57300i€..| [ Search>
Add new device
& Devices & nerworks pc 1 Slave_1 4 P:U Py ? = | & Filter Frofile: | <All>
= = o ~ GsD device_1 GSD de... =
» [ PLC_1 [CPU 3152 P/DF] U 315-2 PNIDP INVT- 65.E7EFGW '=|| DP-NORM o e » [ PCsystems
» i3 Ungrouped devices et ssigned = = | » (@ Drives &starters
» 55 Security settings

+ [ Unassigned devices
» [g# Ccommon dats
+ [5]) Documentation settings
» (@ Languages & resources
+ [z Online access
» [ Card Reader/USB memory

» [l Network compenents
» [[H Detecting & Monitering
» [ Distributed 110
» [ Power supply & distribution
» [ Field devices
« [ Other field devices
» [ Additional Ethemet devices
» [ PROFINETIO
~ [§j PROFIBUS DF
» (g Drives
» [l Encoders
» [§ Gateways

=
~ L General

<|[u] 100 ol 9 6 <] il % ~ [ INVT ELECTRIC CO., LTD

@, Properties *ilInfo (@) | % Diagnostics ~ [ InvT
P 9 g |
~
J General H 10 tags " System constants " Texts | Di]\NV‘HﬁSE?U
- [l INVT-65E70-GW
Senen General I vTesE7O G

Project Edit View Insert Online Options Teols Wndow Help
Totally Integrated
i 3 H saveproeet & X X 9 I MG ER & coonline F cootilne g AR x o 1

GD600_Profibus_300 » Devices & networks
Devices ‘; Topology view Hﬁﬂ-u Network view |m'f Device view | Options
=] % Newwork| 13 Connections [HII connection L] [ Network overview j j
R Master system: PLC_1.DP-Mastersystem (1) ¥ Device Type v|cata|“g
il JESDENONrRbESTo00 B ~ 57300/ET200Mstation_1 57300iE_| [ Search>
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- = ~ GSD device_1 GsDde...
» [ PLC_1 [CPU 315-2 PNIDF] U 315-2 PNIDP INVT-65E70-GW g T ) R s I e
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i =
» 5@ Securitysettings » [l Network components
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' ,‘!’ Common “‘_a PLC_1.DP-Mastersystem (1)F " ,.J_I et e
» [5]) Documentation settings 5 » [ Distributed 1i0
» [@ Languages & resaurces » ¥ [l Power supply & distribution
» [ Online access - » [ Field devices
ra
» [i Card Reader/USB memory « [ Other field devices
» [l Additional Ethernet devices
» [l PROFINETIO
~ [ PROFIBUS DP
» (@ Drives
» [ Encoders
» [H Gateways
foe = L £ T ~ [ General
<[] 100 A R—— 3 L > ~ [§ INVTELECTRIC CO., LTD
|Q Properties |‘_i.'.|nfo i) ﬂ Diagnostics ~ [ w1
s
’—‘Genem » [ INVT-65E70
~ [ INVT-65E70-GW
Il mvTsse7o-Gw

Step 3 Configure the PROFIBUS master.

Double-click Devices & networks to open the network view editor. In the network view, double-click PLC_1 CPU
315-2 PN/DP to enter the device view. Double-click the network interface of the S7-300 device to open the
PROFINET interface_1 configuration view. Click the General tab, choose Ethernet addresses, and set the S7-300
parameters (PLC IP address and device name) shown in the following figure.
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iemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_30MGD600_Profibus_300

Project  Edit  View |nsert QOnline Options Tools Window Help
CF (H ) seveproject 3% M = (2 X O ¥ 5 MG E R F coonline ¥ Gooffline

gr MR 2 1] [Searchinprojece

]
GD600_Profibus_300 » PLC_1 [CPU 315-2 PN/DP|
Devices ‘E Topology view ”ﬁg‘h Network view ”ﬁ'f Device

g [PLC 1 [cPU3isZRNDR] [ ] B _I O = Device overview
¥ .. |Module

et
=)

¥ 7] GD&00_Profibus_300
B¢ Add new device
gy Devices & networks
- [m Pc_1[cPU 3152 PN/DP] =
IIY Device configuration Rail_0
4| Online & diagnostics
|-l Frogram blocks

~ PLC_1
MPIIDP
5 6 7 8 9 10 1 » FPROFIN

[# Technology objects
External source files
r“a PLCtags

[ PLC data types

I;,L Watch and force tables

& onli
L& Online backups ,—m
Lo am Sl 6o

5§ Program info ‘g Properties ”"_i.‘.lnfn y” %) Diagnostics

&<

v v v vrvwrwew

—
| FLsaparEens Sl J General ” 10 tags ” System constants ” Texts |
5] PLCalarm text lists =
== General Add new subnet
» L Local modules
= mices § Ethernet addresses:
» L Distributed li0
» [l ungrouped devices
F_-‘".‘ Security settings
[g§ common data
[Z]) Documentation settings IPaddress: | 192 . 168 . 0 .1

[@ Languages & resources Subnetmask: | 255 . 255 . 255 . 0

» (5 Online sccess [ Use router
» [ Card Reader/USE memory

Time synchronizaticn IP protocol
Operating mode
(=) SetIP address in the project

-

Advanced options

- v v

Diagnostics addresses

-

Bouter addrecs o o o o

Click MPI/DP interface_1 to enter the MPI/DP interface_1 editing interface. Click the General tab, choose
PROFIBUS address, and set parameters.

I 3 s > ] r o = n 1 -~

'ﬁ’ . Module
=

Rail_0

- PLC_1
MPI/DP inter.
¥ PROFINETIN.

<[ m] [>] [100% [+] —y— & [<Ju E

|gProperties ||"_i.'.lnfo y||ﬂ Diagnostics |

I General || 10 tags || System constants || Texts |
Genenl | broFiBUS add
PROFIBUS address adaress
Operating mode Interface networked with
Time synchronization
SYNCIFREEZE Subnet: | PROFIBUS_1 [~]
Diagnostics addresses | P P——
4
i Parameters
*
I Interface type: | PROFIBUS [+
Address: m |v
Highest address: |126 |v
Transmission speed: |1.5 Mbps |v

Step 4 Configure the slave.

Double-click the INVT-6SE70-GW icon in the project to enter the slave parameter configuration view. Click Slave_1
to open the PROFIBUS slave configuration interface. Click the General tab, choose PROFIBUS address, and set
parameters.
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Iil ¥¢ .. Module Rack Slot | address
E Slave_1 o ] 2043*
IMIOUT: 12 words_1 o 1 0.23
[r— INIQUT: 12 words_2 ] 2 2447
] INIQUT: 8 words_1 0 3 48..63
_ 0 4
DP-HORM . 0 5
E | | o 6
13
= o 7
o 8
o 9
o 10
o 11
o =
o 13
¢Ju] [>] [100% - 9 & <] [ | B

|§,Properties ""_i.',lnfo y"ﬁ Diagnostics |

General " 10 tags " System constants || Texts |

r General Address: |2 [=]
Catalog information Highestaddress: | 126 [+]

PROFIBUS address!

General DP parameters

Transmission speed: |1.5 Mbps |v|

Device-specific parameters

T T

Hexparameter assignment
Watchdog
SYNCIFREEZE

The I/O module address type can be set to either default address or user-defined address. The configuration for the
default address type is shown in the following figure. Click Device-specific parameters, select CANopen Address
type, and select Default Address from CANopen Address type. The I/O module address type is then set to the
default type. In the default address mode, the I/O module addresses are assigned sequentially in ascending order.
Specifically, the data of /0O module 1 corresponds to CANopen node ID 1, the data of I/O module 2 to node ID 2, and
so on. The | address and Q address represent the input and out addresses of the node, respectively. Slot 1
corresponds to the rectifier master unit, while slots 2 to 32 correspond to inverter slave units, supporting up to 32
slave nodes. Click Hardware catalog, then double-click a module or drag it into the device view to assign the input
data length for the station, as shown in the following figure.

Tft Siemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_300\GD600_Profibus_300

Project  Edit View |nsert Online Options Tools Window Help

F % B soveproject S ¥ = X D2 5 NG E R S Goonline ¥ Gooffline  gp M B % || [<earchinprojece |

Totally Integrated Automat
PC

Devices |; Topology view ||ﬁﬂ-n Network view |m1‘ Device view L Options
&4 = = Device overview
2| [Module Rack |slot  |laddress |Qaddress Ty | | ¥ |Catalog
> B ERo e 2 = Slave_1 o 0 2043% e Af[<earch- |l
Wilddinewdeves INJOUT: 12 words_1 [ 1 e e T
EE” Devices & natworks | — INOUT: 12 words_2 0 2 20.47 2647 | N ~ -
.. PLC.1 [CPU 3152 PNDP] r - INJOUT: 8 words_1 o 3 48.63  48.63 | IN. ra He_ad medule
[l Device configuration L o 2 [l universal module
%/ online & diagnestics n ‘ g 5 Il miouT: 2 words
» [ Program blacks EI I o s Il rvouT: 4 words
» [ Technology objects i o 8 Il H/oUT: 6 words
b @ External source files o s Il INIOUT: 8 words
» L@ PLCtags o 5 Il M/oUT: 10 words
» L PLC data types o 0 Il rouT: 12 words
» [l Wetch and force tables o " Il MioUT: 16 words
+ [ig Online backups o 2
v [, Device proxydata = 5
B4 Program info ———
[ PLC supervisions & alarms < @ . 9 <] - ]
&) FLCalam text lists [ Properties  [fiInfo )| %) Diagnostics |
» [l Local modules J General ” 10 tags || System constants H Texts |
» [ Distributed 110 ~ General
3 g:u Ungrctuped :Iievi:es il Device-specific parameters
b E8 Securiy setings PROFIBUS address
* gt Commondam General D parameters ! Canopen Address ype: [T
» &l Documentation settings Device-specific parameters
r: 45 Languages & resources Hex parameter assignment 3
» g Online access Vatchdog
+ (5 Card ReaderlUSB memory SYNCIFREEZE

Note:

® The IN/OUT module data of the node can be customized according to user requirements. The process data
varies depending on the selected IN/OUT modules. Refer to section 6.5.6.3 IN/OUT module mapping description
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for details.

® The addresses in the variable monitoring table must correspond to those shown in the preceding figure, as
follows:

< QWO0-QW?23 correspond to the PLC output addresses of the rectifier unit (node 1, CANopen master).
IWO0-IW23 correspond to the PLC input addresses of the rectifier unit (node 1, CANopen master).
QW24—-QW47 correspond to the PLC output addresses of the inverter unit (node 2, CANopen slave).
IW24—-IW47 correspond to the PLC input addresses of the inverter unit node 2, CANopen slave).

QW48-QW63 correspond to the PLC output addresses of the inverter unit (node 3, CANopen slave).

T

IW48-IW63 correspond to the PLC input addresses of the inverter unit (node 3, CANopen slave).

The same applies to subsequent nodes. To ensure consistency of the system mapping, it is recommended to set
the starting address of the rectifier unit to 1.

® Due to the limitations of TIA Portal, the | addresses and Q addresses of the I/O modules must start from 0 and
increase sequentially, and must not exceed 31. If the value exceeds 31, the data cannot be transmitted.

To facilitate user operation, the I/O module address type also supports a user-defined address type. Click
Device-specific parameters, select CANopen Address type, and select User-defined Address from
CANopen Address type. The I/O module address type is then set to the user-defined type.

|§.Properties ||"_i.'.lnf0 y||ﬂ Diagnostics |

J General ” 10 tags ” System constants " Texts |

* General
Device-specific parameters

Catalog information
PROFIEUS address
General DP parameters

Canopen Address type: QU ST IR0 A

Device-specific parameters

T~ T

Hex parameter assignment
Watchdog
SYNCIFREEZE

MNiannnctire addreccac

After selecting the user-defined address type, click the /O module to enter the I/0O module view. In the /O module
view, click Device-specific parameters, and enter the corresponding CANopen node ID of the rectifier or
inverter in CANopen Address. The data of this 1/O module will then correspond to the selected rectifier or
inverter, as shown in the following figure. For example, if the data of the second 1/0O module needs to correspond
to CANopen node ID 3, click IN/OUT: 12words_2 in the device view, then click Device-specific parameters, and
change the value of CANopen Address to 3. In this way, the data of the second I/O module will correspond to
CANopen node ID 3.

-163-



Goodrive600A Series High-performance Multi-drive VFD Communication networking

, [ ¥ .. Module Rack Slot | address
E Slave_1 o o 2043*
INIOUT: 12 words_1 0 1 0.23
fr— INIOUT: 12 words_2 0 2 2447
. INIOUT: 8 words_1 0 3 4863
= o 4
I ) 0 5
E | | o 6
L3
= o 7
o 8
o 9
o 10
o 11
o 12
~ o 13
<] o W <] ] ]
|_C?. Properties ||"_i.'.lnfo i) " A Diagnost
J General ” 10 tags ” System constants ” Texts |

~ General
Device-specific parameters

Catalog information

Device-specific parameters

Hex parameter assignment 4 Canopen Address: |3|
IO addresses

Note: To ensure that the data of different I/O modules is not sent to the same rectifier or inverter, if duplicate values
exist for the CANopen Address parameter, the data of all /O modules will not be transmitted.

Step5 Assign IO devices.

First, ensure that the PLC is connected to the computer via an Ethernet cable. Then set the computer Ethernet IP
address to the same subnet as the IP address configured for the PROFIBUS master. In the project tree, choose
Online access > TwinCAT-Intel PCI Ethernet Adapter > Update accessible devices. The device IP address will
then be displayed.

Tt Siemens - D:\Protal V15W15_workspace\Profibus\GD600_Profibus_300MGD600_Profibus_300
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|E] PLC alarm text lists
r\'_[. Local modules

» r\'_[. Distributed 1/0
» Id Ungrouped devices

- -

-

59 Securitysemings
[§§ common data
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[5]] Documentstion settings
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Step 6 Compile and download.

After completing the entire project configuration, download the project configuration data to the CPU, as shown in the
following figure Click Save project to save the entire project. Right-click PLC_1 [CPU 315-2 PN/DP], and then
choose Compile > Hardware and software (change only) to compile the project. Finally, click the icon of download
to device icon to download the project configuration to the PLC.
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After the download is complete, the following interface will appear. In the drop-down list of PG/PC interface type,
choose PN/IE. Click Start search in the lower right corner to scan for PLC devices on the network.

Extended download to device %

Configured access nedes of "PLC_1"

Device Device type Slot Interface type | Address Subnet
FLC_1 CPU 315-2 PNIDP 2x2 PRIE 192.168.0.1
CPU 315-2 PNIDP 2x1 FROFIBUS 1 FROFIBUS_1
]
Type of the PGIFC interface: || FIIE | =
PGIPC interface: |ﬁ TwinCAT-Intel PCI Ethernet Adapter (Gigabit) | e @
Connection to interface/subnet: | Direct "2 X2 |V| @
1st gateway: | |'|®
Select target device: | Show all compatible devices |v|
Device Device type Interface type Address Target device
'F‘LC_1 CPU 315-2 PNIDF PMIIE 192.168.0.1 FLC_1 [
= = PMIIE Access address =
D Flash LED
Start search |
Online status information: D Display only error messages
= Connection established to the device with address 192 168.0.1.
0 Scan completed. 1 compatible devices of 2 accessible devices found.
Scan and information retrieval completed. E‘
o Retrieving device information... [v]

r Load 1 | Cancel |

Select the PLC to download (there is only one PLC in the example), and click Download.
After downloading the configuration data and program to the PLC, continue to choose Load in the download
interface.
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Load preview X

9 Check before loading

Status  |! Target Meszage Action
4 & - rc Ready for loading. Load "PLC_1"'
1 * Protection Protection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.q. by use of irewalls and network segmentation. For
more information about industrial security, please visit
http:ifwww. siemens .comiindustrialsecurity

0 » Device configurati... Delete and replace system data in target Download to device
() ¥ Software Download software to device Consistent download
(<] [ 2]

Finish | Load Cancel

Step 7 Configure the variable monitoring table. Choose Watch and force tables > Add new watch table in the
project tree on the left.
The addresses in the table must be consistent with those assigned during the IN/OUT module configuration.

QWO0-QW23 correspond to the PLC output addresses of the rectifier unit (node 1), consistent with the Q addresses
configured previously, while IW0-IW23 correspond to the PLC input addresses, consistent with the | addresses
configured previously.

QW24-QW47 correspond to the PLC output addresses of the inverter unit (node 2), consistent with the Q addresses
configured previously, while IW24—IW47 correspond to the PLC input addresses, consistent with the | addresses
configured previously.

QW48-QW63 correspond to the PLC output addresses of the inverter unit (node 3), consistent with the Q addresses
configured previously, while IW48—I1W63 correspond to the PLC input addresses, consistent with the | addresses
configured previously.

Monitor and modify the values as required. Refer to the following figure.

GD600_Profibus_300 » PLC_1 [CPU 315-2 PN/DP] » Watch and force tables » Watch table_1
Devices
B = & & AR &7 R
i Address Display format Monitor value Modify value # Comn
= | ] GD&00_Profibus_300 EE £QWO Hex
B Add new device i E %BQW2 Hex
Eg-h Devices & networks 3 QWi Hex
hd h PLC_1 [CPU 315-2 PN/DP] 4 QWS Hex
Y pevice configuration 5 %QWE Hex
% Online & diagnostics 15 QW10 Hex
» [ Program blocks B F WQWI2 Hex
» [ Technology objects g QW14 Hex
4 External source files 9 %LQWI6 Hex
» [3 PLCtags 10 BQWIE Hex
» Tﬂ PLC data types L_§11 QW20 Hex
* |5zl Watch and force tables 12 BQW22 Hex
B¢ Add new watch table 13 QW24 Hex
FZ| Force table 14 HQWZE Hex
Watch table_1 15 %QW28 Hex
» L& Online backups 16 %QW30 Hex

Finally, perform PLC programming as required.
6.5.6.3 IN/OUT module mapping description

In the configuration of PROFIBUS-DP to CANopen communication, to ensure efficient CANopen communication, the
IN/OUT modules support selectable data lengths of 2, 4, 8, 10, and 12 words, but do not support 16 words. Selecting
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different word types causes data mapping difference.

®  When the IN/OUT module is configured for more than 8 words, function code read/write operations are supported.
Mapping starts from PKW, and up to 7 PZD data items (PZD2-PZD8) can be read and written.

® When the IN/OUT module selects 8 words or less, the mapping starts from CW/SW and it supports data reading and
writing of up to 7 PZDs, but it does not support reading and writing of PKW function codes.

6.5.7 Related parameters

Table 6-29 Rectifier unit parameters

Rectifier —
function Name Description mended
code value

P17 15 Actual online slave  [Number of actual online slave nodes. 0

nodes Range: 0-31

Expansion card type of
P17.16 card slot 1 P17.16 setting range: 0—18 (Slot 1 expansion card type) /
(Near relay terminals) [P17.17 setting range: 0—18 (Slot 2 expansion card type)
Slot 2 expansion card |0: No card

P17.17 type 6: DP communication card /

(Near AC input cables)

) Displays the software version of the expansion card in slot
Slot 1 expansion card
P17.18 ) 1. 0.00

software version
Range: 0.00-655.35

) Displays the software version of the expansion card in slot
Slot 2 expansion card
P17.19 ) 2. 0.00
software version

Range: 0.00-655.35

Displays the online status of slave nodes 02-17.
Range: 0x0000-0OxFFFF
P17.20 Status of slaves 02—-17 ] 0x0000
0: Offline
1: Online
Displays the online status of slave nodes 18-32. Setting
range: 0x0000-0x7FFF

P17.21 Status of slaves 18—-32 . 0x0000
0: Offline
1: Online
CANopen module )
P21.01 Setting range: 1-32 1
address
0: 50kbps 1: 100kbps
2: 125kbps
CANopen
o 3: 250kbps
P21.29 communication baud 4
4: 500kbps
rate
5: 800kbps
6: 1Mbps
CANopen
P21.30 | communication timeout |Setting range: 0.0 (invalid), 0.1-100.0s 0.0s
time
Depend
. . s on the
Number of CANopen |Setting range: 0-31 (Set this parameter only when the
P21.33 ) ] number
slave nodes master is active.)
of slave
nodes
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format selection

1: Binary system

Rectifier Recom
function Name Description mended
code value
CANopen master/slave |0: Slave
P21.34 . 1
selection 1: Master
P21.51 PDO receive enable |Setting range: 0x0—0xF (0: Disable; 1: Enable) OxF
Bit0: PDO1
Bitl: PDO2
P21.52 PDO transmit enable |Bit2: PDO3 OxF
Bit3: PDO4
Bit4—bit15: Reserved
PN/ECAT/DP card PZD |0: PKW1-PZD8
P21.53 . . . 1
configuration selection |1: PKW1-PZD12
Setting range: 0-20
pP22.13- _ |For details, see Group P22—Communication expansion
PzZD2-PZD12 transmit ] . /
P22.23 function group 1 (PROFIBUS-DP) in the gateway-type
rectifier function parameter section.
PROFIBUS-DP
P22.25 | communication timeout |Setting range: 0.0 (invalid), 0.1-30.0s 5.0s
time
0: 8 bytes (PKW1-4)
P22 98 Inverter unit PKW area |1: 6 bytes (PKW1/2/4) 1
' compatibility Note: This setting must be consistent with that of inverter
function parameter P14.42.
Table 6-30 Inverter unit related parameters
Inverter Recom
function Name Description mended
code value
CANopen
P14.07 communication timeout |Setting range: 0.0 (invalid), 0.1-60.0s 1.5s
time
CANopen .
P14.08 . Setting range: 1-32 2
communication address
0: 50kbps
1: 100kbps
CANopen 2: 125kbps
P14.09 communication baud |3: 250kbps 4
rate 4: 500kbps
5: 800kbps
6: 1Mbps
Setting range: 0—47
P14.10- . . - ;
P14.20 PzZD2-PZD12 receive |For details, see Group Pl4—Communication in the /
' inverter function parameter section.
Setting range: 0—47
P14.21- . . o :
P14.31 PZD2-PZD12 transmit |For details, see Group Pl14—Communication in the /
' inverter function parameter section.
Communication card )
0: Decimal system
P14.33 control and status word 0
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Inverter Recom
function Name Description mended
code value

Setting range: 0-1

0: 8 bytes (PKW1-4)
PKW byte length
P14.42 ) 1: 6 bytes (PKW1/2/4) 1
selection ) ) ) .
Note: This setting must be consistent with that of the
rectifier function parameter P22.28.

Setting range: 0x0—0xF (0: Disable; 1: Enable)

P14.88 PDO receive enable |(Bit0: PDO1 OxF
Bitl: PDO2
Bit2: PDOS3

P14.89 PDO transmit enable |Bit3: PDO4 OxF

Bit4—bit15: Reserved

Slot 1 expansion card
P19.00 type 0
(Near relay terminals) |0: No card

Slot 2 expansion card |6: DP communication card
P19.01 type 0
(Near AC output cable)
Slot 1 expansion card

P19.03 . Range: 0.00-655.35 0.00
software version

Slot 2 expansion card
P19.04 . Range: 0.00-655.35 0.00
software version

6.6 PROFINET-to-CANopen networking
6.6.1 PROFINET communication protocol overview

B Supported functions

Supports the PROFINET protocol and PROFINET 10 devices.

Equipped with two PROFINET IO ports, supporting 100M full duplex operating.
Supports line and star network topologies.

B Supported communication types

Standard Ethernet channel:

Standardized channels are non-real-time communication channels using the TCP/IP protocol, mainly used for device
parameterization, configuration, and reading diagnostic data.

Real-Time Communication Channel (RT):

The RT channel uses an optimized communication path for real-time data exchange. It has a higher priority than
TCP/UDP/IP, ensuring deterministic data transmission between different nodes within a defined time interval. The bus
cycle time can reach the millisecond range. It is used for transmitting process data, alarm data, and other cyclic data.

Isochronous Real-Time Communication Channel (IRT):

The IRT channel is hardware-based and implemented by an integrated switch ASIC for synchronized real-time
communication. IRT further reduces protocol stack processing time and enables synchronization of applications, data
transmission, and devices. It achieves transmission latency of less than 1 ms and jitter of less than 1 pys, and is typically
used in motion control applications.
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6.6.2 Communication packet structure

6.6.2.1 PROFINET telegram format
Table 6-31 shows the RT frame (non-synchronous) structure.

Table 6-31 RT frame structure

Frame Frame Cycle Data | Transfer
EtherType VLAN tag| EtherType RT user data FCS
header ID counter | status status
2 bytes 2 bytes 2 bytes 2 bytes | 36-1440 bytes | 2 bytes | 1bytes | 1bytes | 4 bytes
/ 0x8100 / 0x8892 / / / / / /
VLAN flag / / / APDU status /

Data header
7-byte preamble 1-byte SFD 6-byte source MAC address ‘ 6-byte destination MAC address

Table 6-32 shows the IRT communication protocol and IRT frame (non-synchronous) structure.

Table 6-32 IRT frame structure

Frame header EtherType [VLAN tag|EtherType| Frame ID | IRT user data | FCS

Destination
MAC address:| 2 bytes 2 bytes 2 bytes 2 bytes | 36-1440 bytes | 4 bytes
6 bytes

Preamble:| SFD: Source MAC
7 bytes 1 byte |[address: 6 bytes

6.6.2.2 PROFINET telegram structure

The PROFINET communication card supports 16 words of input and output data. The telegram structure for data
exchange with the VFD is shown in Figure 6-7.

_ Parameter | Process data
l«——— identification ———»<+—— P7D ]
(PKW) | Fixed i Freely

-
| area | configurable area
+
|

T

| | | ! \ | | |
I

| | | | CW |PZD2| PZD3| .. |

| | | ! | |

| | | | | |

ZD12
PKWL | PKW2 |PKWS | PKWA | gy |pzD2| PZD3
|

P
PZD12

Figure 6-7 Telegram structure

Through the above 32 I/Os, parameters can be set for the rectifier or inverter units, status values can be monitored,
control commands can be issued, and operating status can be monitored. In addition, VFD function code parameters can
be read and written. For detailed operations, refer to the following sections.

Parameter zone:

PKW1 — Parameter identifier PKW2 — Index PKW3 — Parameter value 1 PKW4 — Parameter value 2
Process data:

CW — Control word (from master to slave; refer to Table 6-36, Table 6-37, Table 6-40 and Table 6-41.)

SW — Status word (from slave to master; refer to Table 6-38, Table 6-49, Table 6-42, and Table 6-43.)

PZD - Process data (user specified)

PZD zone: The PZD zone in communication messages is designed for controlling and monitoring VFDs. The master and
slave always process the received PZD with the highest priority. The processing of PZD takes priority over that of PKW,
and the master and slave always transmit the latest valid data on the interfaces. Control word (CW) and status word (SW)

Using CWs is the basic method of the fieldbus system to control the VFD. A CW is sent from the fieldbus master to a VFD
device. In this case, the adapter module functions as a gateway. The VFD device responds to the bit code information of
the CW and feeds status information back to the master through an SW.

Reference value: The VFD device may receive control information through multiple channels, including analog and digital
input terminals, VFD control panel, and communication modules (such as RS485 and CH-PAO1 adapter modules). To
enable the control over VFD devices through PROFINET, you need to set communication cards as the controllers of the
VFD devices.
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Actual value: An actual value is a 16-bit word that includes information about VFD device operation. The monitoring
function is defined through VFD parameters. The conversion scale of the integer transmitted to the master as the actual
value depends on the selected function. For details, see the related VFD user manual.

Note: A VFD device always checks the bytes of a CW and reference value.

m  PKW description
In cyclic communication, the PKW area consists of four 16-bit words. The definition of each word is shown in the following
table.

Table 6-33 Each word in the PKW area

First word PKW 1 (16 bits)

Bit 15-Bit 00 | Task or response ID flag | 0-7
Second word PKW 2 (16 bits)
Bit 15-Bit 00 | Basic parameter address | 0-65535

Third word PKW 3 (16 bits)

Value (most significant word) of a parameter or error
Bit 15-Bit 00 ue ( lgnificant word) of a p 00
code of the returned value
Fourth word PKW 4 (16 bits)
Bit 15-Bit 00 | Value (least significant word) of a parameter | 0-65535

Note: If the master requests the value of a parameter, the values in PKW3 and PKW4 of the message that the master
transmits to the VFD are no longer valid.

Task request and response: When transmitting data to a slave, the master uses a request number, and the slave uses a
response number to accept or reject the request. The following table describes the request and response functions.

Table 6-34 Task identification flag PKW1

Request No. (from the master to a slave) Response signal
Request Function Acceptance Rejection
0 No task 0 /
1 Requesting the value of a parameter 1,2 3
Modifying a parameter value (one word) [modifying
2 1 3or4

the value only on RAM]
3 Modifying a parameter value (two words) [modifying 5 3 or 4
the value only on RAM]
4 Modifying a parameter value (one word) [modifying 1 3ord
the value on both RAM and EEPROM]
5 Modifying a parameter value (two words) [modifying ) 3or4
the value on both RAM and EEPROM]

Note: Request 2 "Modifying a parameter value (one word) [modifying the value only on RAM]", request 3 "Modifying a
parameter value (two words) [modifying the value only on RAM]", and request 5"Modifying a parameter value (two words)
[modifying the value on both RAM and EEPROM] are not supported currently.

Table 6-35 Response identification flag PKW1

Response No. (from slave to master)
Response .
No. Function
0 No response
1 Transmitting the value of a parameter (one word)
2 Transmitting the value of a parameter (two words)
The task cannot be executed and one of the following error code is returned:
3 1: Invalid command
2: Invalid data address
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Response No. (from slave to master)

Response
No.

Function

© 0 N O O A W

: Invalid data value

: Operation failure

> Incorrect password

: Incorrect data frame

: Parameter read-only

: Parameter cannot be modified in running
: Password protection

PKW examples:

Example 1: Reading the value of a parameter
Set PKW1 to 01 and PKW?2 to 10 to read a frequency set through keypad (the address of the frequency set through

keypad is 10), and the

value is returned in PKW4.

Request (Master > VFD)

Response (VFD > Master)

Request (Master - VFD)

PKW1 PKW2 PKW3 PKW4 CW PzD2 PZD3 PzD12
Request | 00 | 01 | 00 | 10 | 00 | 00 | 00 | 00 | XX | XX | XX | XX | XX | XX XX | XX
)
0010: Parameter address
0001: Request for parameter value reading
PKW1 PKW2 PKW3 PKWA4 SW PZD2 PZD3 PzZD12
Response| 00 [ 01 | 00 | 10 | 00 | 00 | 50 | 00 | XX | XX | XX | XX | XX | XX XX | XX
—
5000: Parameter value in address 10
0001: Response (parameter value updated)
Example 2: Modify a parameter value (both RAM and EEPROM).
To modify the keypad frequency setting (parameter address: 10), set PKW1 to 04 and PKW2 to 10.
The value to be written (50.00) is placed in PKW4.
PKW1 | PKwW2 PKW3 PKW4 CW PZD2 PZD3 PzZD12
Request | 00 | 04 | 00 | 10 | 00 | 00 | 50 | 00 | XX | XX | XX | XX | XX | XX XX | XX

— ——

0004: Request for parameter value modifying

Response (VFD - Master)
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In the Goodrive600A rectifier unit, the first word of the transmitted and received telegrams is the control word (CW) or the
status word (SW). Two data formats are available. You can select binary or decimal format via parameter P01.16. Refer to

PKW1 PKW2

PKW3 PKW4 SW

PZD2 PzD3 PzD12

Response| 00 | 01 | 00 | 10

00 | 00 | 50 | 00 | xx | xx

XX | XX | XX | XX o XX | XX

-

0001: Response

(parameter value updated)

Rectifier unit PZD description

Table 6-36 and Table 6-37 for definitions.

Table 6-36 Rectifier unit control word (CW) in decimal

Bit Name Value Description
Run
2 /
o 3 /
Communication-b 2 ;
0-7 ased control
5 Stop
command
6 /
7 Fault reset
8 /
1 Function code write enable (PKW1—
: PKW4)
8 Write enable N -
0 Function code write disable (PKW1—
PKW4)
Table 6-37 Rectifier unit control word (CW) in binary
Bit Name State/Description Priority
0 o 0: Stop; 1: Run 1
Communication-b
Reserved Reserved
ased control -
0: Inactive; 1: Fault reset 3
command
3-7 Reserved Reserved
1 Function code write enable (PKW1-
. PKW4)
8 Write enable - - -
0 Function code write disable (PKW1—
PKW4)
Table 6-38 Rectifier unit status word (SW) in decimal
Bit Name Value Description
1 Running, no fault
2 Running, fault present
3 Stopped, no fault
0-7 Run status byte
4 Stopped, fault present
5 POFF, no fault
6—7 POFF, fault present
Table 6-39 Rectifier unit status word (SW) in binary
Bit Name State/Description Priority
0 Run status byte 0: Inactive; 1: Running 0
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Bit Name State/Description Priority
0: Inactive; 1: Stopped 1
0: Inactive; 1: Fault 2
0: Inactive; 1: In POFF state 3
4-7 Reserved /

Note: The binary status word may represent a combination of multiple status bits. For example, 0x101 indicates that the
drive is running with a fault.

Reference value (REF): For the rectifier unit, received PZD data is not valid.
Actual value (ACT): The rectifier unit sends actual values (ACT) in the PZD response telegram (PZD2-PzD12).
1. Inverter unit PZD description

In the inverter unit, the first word of the transmitted and received telegrams is the control word (CW) or the status word
(SW). Two data formats are available. You can select binary or decimal format via parameter P14.33. Refer to Table 6-40
and Table 6-41 for definitions.

Table 6-40 Inverter unit control word (CW) in decimal

Bit Name Value Description

Run forward

Run reverse

Jog forward

Communication-b Jog reverse

0-7 ased control Stop

Coast to stop

command

Fault reset

Jog stop

Emergency stop
Function code write enable (PKW1-PKW4)
Function code write disable (PKW1-PKW4)

8 Write enable

ORIV~ [WIN

Table 6-41 Inverter unit control word (CW) in binary

Bit Name State/Description Priority

0: Decelerate to stop 1
1: Run forward
0: Decelerate to stop 5
1: Run reverse
Communication-based 0: Inactive; 1: Fault reset 3
0-7 control command 0: None  1: Coast to stop 4
0: None  1:Jog forward 5
0: None  1:Jog reverse 6
0: None  1:Jog stop 7
0: Inactive; 1: Pre-excitation 8
1 Function code write enable (PKW1—
) PKW4)
8 Write enable - -
0 Function code write disable (PKW1—
PKW4)
9 Reserved Reserved Reserved
Emergency stop 0: Inactive 1: Emergency .
10 ) . 0: Top priority
selection deceleration stop
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Table 6-42 Inverter unit status word (SW) in decimal

Bit Name Value Description
Forward run
2 Reverse run
3 Stopped
0-7 Run status byte
4 Fault
5 POFF
6 Pre-exciting
. 1 Ready to run
8 Bus voltage established
0 Not ready to run
. 00 Select motor 1
9-10 Motor group setting
01 Select motor 2
1 Synchronous motor (SM)
11 Motor type feedback
Asynchronous motor (AM)
L 1 Overload alarm
12 Overload indication
No overload alarm
00 Keypad-based control
) . 01 Terminal-based control
13-14 |Running mode selection —
10 Communication-based control
11 Reserved
1 Heartbeat feedback
15 Heartbeat feedback
No heartbeat feedback

Table 6-43 Inverter unit status word (SW) in binary

Bit Name State/Description Priority
0: Inactive; 1: Forward running 0 (Top priority)
0: Inactive; 1: Reverse running 1
0: None  1: VFD in stopped state 2
0-7 Run status byte 0: None  1: VFD in fault 3
0: None  1:VFD in POFF state 4
0: Inactive; 1: Pre-exciting 5
Reserved 6-7
) 1 Ready to run
8 Bus voltage established
0 Not ready to run
1 Feedback from motor 1
9-10 Motor group feedback
0 Feedback from motor 2
1 Synchronous motor (SM)
11 Motor type feedback
0 Asynchronous motor (AM)
12 Overload alarm 1 Overload alarm
feedback 0 No overload alarm
00 Keypad-based control
1314 Running mode 01 Terminal-based control
selection 10 Communication-based control
11 Reserved
1 Enable heartbeat
15 Heartbeat reference -
0 Disable heartbeat

Reference value (REF): For the inverter unit, words 2 to 12 of the received PZD request telegram represent the main
reference value (REF).
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Actual value (ACT): For the inverter unit, words 2 to 12 of the transmitted PZD response telegram represent the actual
value (ACT).

6.6.3 Network topology

When a PN communication card is installed in the rectifier unit, the PLC or other master device communicates only with
the rectifier unit. The rectifier unit converts the communication bus of the expansion card into a CANopen bus and
connects to other units via the RJ45 port.

Note: In the networking wiring, the RJ45 ports between units must be cross-connected, that is, port A of a unit can only be
connected to port B of another unit. If the connection is incorrect, the communication performance of the entire system will

be degraded.
A b o A

B A B A B

Rectifier unit Inverter unit 1 Inverter unit 2 Inverter unit N

PROFINET
communication | |
card

PLC

Figure 6-8 PROFINET to CANopen network topology

6.6.4 Communication performance

When the Goodrive600A series VFDs are networked for communication, a single PROFINET-to-CANopen gateway unit
can support up to 32 nodes. Since the gateway itself occupies one node, up to 31 CANopen slave nodes can be
connected.

For the S7-1200 series, a single PROFINET-to-CANopen gateway unit supports up to 15 nodes. Since the gateway itself
occupies one node, up to 14 CANopen slave nodes can be connected.

In PROFINET-to-CANopen networking applications, each CANopen slave (typically an inverter unit) can be configured as
an I/0 node. The number of I/O submodules is also limited by the PLC connection resources, taking Siemens PLC as an
example.

PROFINET PROFIBUS-DP
PLC model
/0 nodes Submodules Masters Slaves Submodules
S7-1200 series 16 16*16 3 32*3 32*16

Since the gateway is treated as one I/O node (one I/O node can contain up to 16 submodules), it occupies one I/O
submodule resource. Therefore, in the S7-1200 system, a maximum of 15 I/O submodules are available, corresponding to
15 CANopen slave nodes (rectifier or inverter units). The number of slave nodes can be increased as follows:

1. To support additional slave nodes, PROFINET communication cards can be added. The system adopts a hybrid
architecture combining direct PROFINET networking and PROFINET-to-CANopen gateways for data exchange. The
topology is as follows.
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increase the number of slave nodes. The topology is as follows.
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When multiple rectifier units are used, additional PROFINET communication cards can be configured for the other
rectifier units. The system can then adopt multiple PROFINET-to-CANopen gateways to enable data exchange and
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Note: The PROFINET-to-CANopen gateway networks corresponding to different rectifier units must remain independent;

otherwise, CANopen address conflicts may occur.
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6.6.5 Commissioning procedure

6.6.5.1 Flowchart for commissioning the PROFIBUS-to-CANopen network

‘ Ensure the electrical wiring is correct and secure. ‘

‘ Power on. ‘
The panel data display is normal.

Rectifier: P00.14=1

Restore factory settings. —> Inverter: POO.18=1

<

Rectifier: POO

Set the command channel. Inverter: POO and P03

<

Rectifier: P21

Set CANopen networking parameters. —> Inverter: P14

<~

Check the CANopen networking status. — Rectifier: P17.15

v

Perform host controller configuration.

v

Download and run the PLC user program.

A\ 4

Stop.
The commissioning is completed.

6.6.5.2 TIA portal configuration (S7-1500)
The configuration procedure is illustrated using a Siemens S7-1500 PLC as an example.
1. Create a project.
Double-click the TIA Portal V15 icon to start the TIA Portal V15 project tool. Then choose Create new project. On

the right of the interface, enter Project name, Path, Version, Author, and Comment, and then click Create to
generate a new project, as shown in the following figure.

T4 Siemens —ax

Totally Integrated Automation

]§ Create new project

Project name: | GDEQO_Profinet_1500 ]

@ Open existing project

Path: | D:IProtal V15W15_workspace =

@ Create new project Version: | V15 =]

Author: | invt ]
@ Migrate project

Comment: || -~
.

Welcome Tour

Installed software

Help

User interface language

} Project view
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Then double-click to open the project view, as shown in the following figure.

— w X

& Siemens - D:\Protal V15W15_workspace\GD600_Profinet_1500\6D&00_Profinet_1500

Totally Integrated Automation

First steps

Project: *GD600_Profinet_1500" was opened successfully. Please select the next step:
Open existing project

Create new project
proj I \\\
Migrate project
Close project
n N Configure a device
Welcome Tour
Q;@\ Write PLC program
-
irst steps
Configure
technology objects
Installed software §
l J Configure an HMI screen

Help

User interface language

Open the project view

» Project view Opened project: D:\Protal V15\W15_workspace\GD600_Profinet_15001GD600_Profinet_1500

2.  Add the GSD file.
Select the GSD file as shown in the following figure.
2] GSDML-V2.32-INVT-GDa00_ PROFINET _V102-20190903.xm|

Click Options on the toolbar, and then choose Manage general station description files (GSD). In the dialog box
that appears, enter the source path of the GSD file, select the GSD file, and click Install.

Manage general station description files
Installed GSDs G5Ds in the project

Source path: |C:'.Users'ﬁ.dministratur'.Desktup | El

Content of imported path

[:] File Wersion Language Status
[: GSDMLAV2 324NVT-GDE00_ PROFINET _W102-20190903xml | V232 English Mot yet installed

=] i |

|| nsta || Cancel |

After the installation is complete, a dialog box will appear, indicating that the GSDML file has been successfully

installed.
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Manage general station description files

Installation result

I Message

(] Installation was completed successfully.

3. Configure project information.
To configure project information, do as follows:
Step 1 Enter the project view.

In the project view for the new project in TIA Portal V15, double-click Devices & networks to open the network view.

T4 Siemens - D:\Protal V15W15_workspace\GDY

Project Edit View Insert Online Options

F (W H saveproject @ X = 5 X )

Devices

a) e
)

~ ] GD&00_Profinet_1500
“"‘ Add new device
gy Devices & networks
J % Ungrouped devices

» 5§ Securitysettings
v [g# Common data
] Eﬂ] Documentation settings
k n_@ Languages & resaurces
» i@ Online access
b r:w Card Reader/USE memory

Step 2 Add devices to the project according to the PLC model used.

For example, when using a Siemens S7-1500 PLC, choose Controllers > SIMATIC S7-1500 > CPU > CPU 1511-1
PN > 6ES7 511-1AK02-0ABO in the Hardware catalog panel on the right, and then double-click or drag the 6ES7
511-1AK02-0ABO icon into the project to add the S7-1511 PLC, as shown in the following figure.
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Options I
-

v | Catalog

== I

[ Fileer Profile: |4:AII:- |v| |_n£

- 'II Contrallers (] |

v [ simaTC 57-1200
~ [ simaTC 57-1500
~ [ig crU
~ [ CPU 1511-1 PN
[l sE57 5111AK00-02BD
[l 5Es7 511-1AK01-02B0
I F6ES7 511-1AK02-0AB0;
» (il CPU1511C-1 PN
» (i CPU1512C1 PN
» (i CPU1513-1 PN

In the Hardware catalog panel on the right, choose Other field devices > PROFINET 10 > I/O > INVT > INVT
PROFINET Adapter > GD600 PROFINET Adapter V1.0, and then double-click the GD600 PROFINET Adapter
V1.0 icon to add the GSDML file to the project, as shown in the following figure.

% Netwerk 1Y Connections |[Hiilc

PLC 1
CPU1511-1 PN

INVT

onnection

<[] [p]floos —— [+] —%— & [<][u] >
|§,Pmperties ”"_i.'.lnfo y”ﬂ Diagnostics |
J Genera || 10 tags ” System constants ” Texts |
m

rrrrrr '

=

|5"" Topology view "EE‘h Network view "—l]'f Device view | Options |
‘%J’_j. JNehM)rkoverview|<|> |
E ¢ Device hd | Catalog
E ~ GSD device_1 | |@
O bt MFiker  Profile: [<lls [=] el
AR « spsooeowese. |7 o |
Mot assigned b PLC > I"'_E| HM

13 5 PCsystems
4 rf]] Drives & starters
» [l Network companents
» [ Detecting & Monitoring
» (W Distributed 110
» [ Power supply & distribution
» [ Field devices
- r\__[. Other field devices
+ [ Additional Ethernet devices
~ [ FROFINETIO
3 E Drives
» [l Encoders
» i Gateway
~ [ o
~ [ vt
- r\__[. INVT Profinet Adapter

|| [GD600 Profinet Adapter V1.0

Click the Not assigned option of GD600A PROFINET Adapter V1.0, and select the 10 controller PLC_1.PROFINET
interface_1. In the network view, the CPU and INVT PROFINET have been connected to the same PROFINET

subnet.

PLC 1

CPU 1511-1 PN

INVT

PLC_1

GDG00 Profinet...

E|F*LC_1.I“REIFIMET 10-5yste..

n
DP-NORM

Step 3 Configure PROFINET slave nodes depending on the number of nodes on the network.

Double-click the GD600 PROFINET Adapter V1.0 icon in the project to enter the slave parameter configuration view.

Each slot number corresponds to a CANopen node ID. The | address and Q address represent the input and out
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addresses of the node, respectively. Slot 1 corresponds to the rectifier master unit, while slots 2 to 32 correspond to
inverter slave units, supporting up to 31 slave nodes. Click Hardware catalog, choose Module > IN/OUT, then
double-click a module or drag it into the device overview to assign the input data length for the node, as shown in the
following figure.

GD600_Profinet_1500 » Ungrouped devices » INVT [GD600 Profinet Adapter V1.0]
‘5"" Topology view ||ﬁ%h Network view |m'f Device view | Options
it " = Device overview =
~
[ ¢ Module . Rack Slot | address | Q address |Type ~ | Catalog
1 - INVT 0 0 GD600 Profi.. | | | it
3 G DN 2 i T I —
£ 32 Byte INIOUT_1 0 1 0..31 031 32 Byte INI... .
& = = » Lill Head module
16 Byte INIOUT_1 0 2 32..47 32.47 16 Byte IN/_. TR oo
- ule
8 Byte INJOUT_1 0 3 48..55 48..55 8 Byte INIOUT -Ilr\. WioUT
- f
— 16 Byte INIOUT_2 0 4 56..71  56.71 16 Byte INi.. 'm[l e
- 0 5 yee IR
0 . Il 12 8yte iniOUT
- o . [l 16 Byte viOUT
0 s Il 2 Byte mioUT
= 0 . I 24 Byte NiOUT
b . o Il 32 Byte INIOUT
| 0 b Il 4 Byte IniOUT
- 8 Byte INIOUT
0 12 [l z
0 13
0 14
0 15
0 16
0 17
0 18
0 19
0 20
0 21
<Ju] i H ] i | >
|§ Properties “‘i-l' Info i) || ) Diagnostics | » | Information
Note:

® The IN/OUT data length of each node can be configured according to user requirements, and may vary
between units. Selecting different 1/0O modules results in different gateway data mappings. For details, refer to
section 6.6.5.3 IN/JOUT module mapping description

® The addresses in the variable monitoring table must correspond to those shown in the preceding figure, as
follows:

< QWO0-QW3L1 correspond to the PLC output addresses of the rectifier unit (station 1, CANopen master).
IWO0-IW31 correspond to the PLC input addresses of the rectifier unit (node 1, CANopen master).
QW32-QW47 correspond to the PLC output addresses of the inverter unit (node 2, CANopen slave).

IW32-I1W47 correspond to the PLC input addresses of the inverter unit (node 2, CANopen slave).

YR

QW48-QWS55 correspond to the PLC output addresses of the inverter unit (node 3, CANopen slave).
< IW48-IW55 correspond to the PLC input addresses of the inverter unit (node 3, CANopen slave).

The same applies to subsequent nodes. To ensure consistency of the system mapping, it is recommended to set the
starting address of the rectifier unit to 1.

Double-click Devices & networks to enter the editing interface in the network view. Double-click the PLC_1 CPU
1511-1PN module to enter the device view. Double-click the network interface of the S7-1511 device to open the
PROFINET interface_1 configuration view. Click the General tab, choose Ethernet addresses, and set the
S7-1511C parameters (PLC IP address and device name) shown in the following figure.
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GD600_Profinet_1500 » PLC_1 [CPU 1511-1 PN]
Devices [ Topology view ||, Network view | Device view || Options (]
" =
& F | & [FLc i (cruistia PN [+ & B 25| O} = Device overview b
e
£
— 0 o 1 2 3 a 5 ¥? - |module "r‘“alng Hi
s 4 | |3 -+
. = i wit|[ A
B Add new device Reil 0 2
Sl DS vt — El@rier  rome [ Fw|E
M E = » [ M &
-5'..6.;‘.:.:.! LePu 15111 P » PROFINETinteriace... | | ; -
De g L
% online & diagnostics » [micru O]
e
» [ Pregram blocks 3 » o °
= I E
» [ Technolegy objects o » [ b =
~| G oin 3
b L} External source files » (g Dilpg 2
» [ PLCtags <Jul 100% hd [<] ] » @A 2
» L PLC dota ypes [el Properties  |*i}Info 1| 2] Diagnostics | 4E PO T
(= » [ AllA
D | IS e [ General [ 10tags | System constanis | Texts | e B
» [ig online backups — — - . + (3 communications modules J—’«
» [ Traces i e el © setIP sddress in the projec » [ Technology modules 3
» [ oPCUA communication IPaddress: | 192 . 168 .0 .1 » [ Interface modules F
Time synchronization
» [} Device prowy data Sl L
B Prograrm infe Operating mode 0
1 osrem i ~ Advanced options [ use router E
[ PLC supervisions & alarms E 1
K] FiC alarm et sts Interface options L| Routeraddress: [0 0 0 0 s
» [ Local modules Media redundancy = (O 1P address is setdirectlyat the device 3
» Realti ti | 9
» [ Distributed i0 ealtime settings b
. = Port [X1 P1R] ¥l —
» I Ungrouped devices Il ‘ ! °  PROFINET
¥ &g Securitysettings e
» [gd Common data e T =S 2 [ PROFINET device nsme is se¢ diectlyat the
+ 5] Documentation settings RELHEEEEE e
» [ Languages & resources © (e B2 m (¥ Generate FROFINET device neme automatically
& General
-
PROFINET di : le_1
3 | Details view Part interconnection e R J o[> [inf

Double-click Devices & networks to enter the editing interface in the network view. Double-click the INVT GD600A
PROFINET... module to enter the device view. Double-click the network interface position of the INVT PROFINET
communication card to enter the PROFINET interface configuration view. Click the General tab, choose PROFINET
interface [X1] > Ethernet addresses, and set PROFINET parameters.

GD600_Profinet_1500 » Ungrouped devices » INVT [GD60D Profinet Adapter V1.0]

|5'?Topologyview ||5Eh Network view |||]TDeviceview |_

:_". J Device overview

E ¢ | Module

¥ INVT
» FNHO
32 Byte IN/OUT_1
16 Byte IN/OUT_1
8 Byte INIDUT_1
16 Byte IN/OUT_2

gt | [INvT[GD600 Profinet Adaprer »| | 2l I

(B2

o o oo ooo®@

&

- DP-NORM ¢
[ <[ 100% > —— & [¢]m

|§Properties ||"_i.'.lnfo y"ﬂDiagnostics |

J General || 10 tags || System constants || Texts |
» General [ (&) setIF address in the project E
> FROFINETinterface [X1] IPaddress: [ 152 168 .0 2 |

General

Subnet mask: | 255 . 255 . 255 .0 |

Ethernet addresses
~ Advanced options E Synchronize router settings with 10 controller

Interface options [ use router

=]

Media redundancy

" Routeraddress: |0 .0 .0 0 |
lsach d [ - . -
=o€ Tonous n.w . m (") IP address is set directly at the device
» Real time settings *
» Port1-RM5 [¥1 P1R]
b Port2-RM5 [X1 P2 R] PROFINET
Identification & Maintenance _ _
[] Generate PROFINET device name automatically
Module parameters
Shared Device PROFINET device name: |invt01 |

Converted name: |irw101| | lz‘

Step 4 Assign 10 devices.

First of all, ensure that the CPU and INVT PROFINET communication card have been connected to your computer
through a network cable.
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m 4

Project tree

Devices

atle
s
[=

~ ] GD600_Profinet_1500
' Add new device
gy Devices & networks
» [ PLC_1 [CPU 1511-1 PN]
¥ id Ungrouped devices
b E:. Security settings
» [g§ Common data
¥
k

_rziﬂ] Documentation settings

r*-_m Lanquaqges & resources
* (i Online access
1 Displayhide interfaces
» [ R COM[RS232/FFl multi-master cab...
¥ [ || TwinCATIntel PCI Ethernet Adapt...
ﬂnﬁ? Update accessible devices .

_Ja

i Display more information
v L plc_1[192.168.0.1]
v [ invt_03 [70-B3-D5-1D-23-61]

» [ Intel(R) Dual Band Wireless-AC 82___ Fll
» [ B Microsoft Wi-Fi Direct Virtual Ada... [l
» [0 PCinternal [Local] il
» [ R UsB [S7USE] =2
b Eﬂ TeleService [Automatic protocol d_ Rl
» (B Card ReaderlUSE memaory
< | il NE

In the project tree, choose Online access, find the network adapter corresponding to your computer. Double-click
Update accessible devices and wait for a period of time. All the devices scanned in the network are displayed. Find
the INVT communication card device and click it, for example, emc[192.168.0.2]. Double-click Online &

diagnostics to enter the online commissioning state.

Note: If the communication card is used for the first time, the device name cannot be found, and only the default IP

address can be found.
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Devices

el
=i

« Diagnostics

Assign IP address

General

~ | ] GD&0D_Profinet_1500 ¥ Funcrions

EF Add new device CeElyp [Faglifees Assign IP address to the device
h%h Devices & networks Assign PROFINET device na...

Reset to fctory setfings 1 Devices cennected to an enterprise netwerk or directly to the internet must be apprd
I8 PLC_1[CPU 15111 PN] Y B H protected against unauthorized access, e.g. by use of firewalls and network segment
e Ungrouped devices For more information about industrial security, please visit
E:'.' Security settings http iiwww siernens.comiindustrialsecurity

(& common dats
[5] Documentation settings
4 '-_{:] Languages & resources

=~ r\_m Online access -
{ Dicplayhide interfaces ACaddress: 70 -B3 -D5 -1D -23 -61 _m

» [} COM [RS232/PPI multi-master cab_ L)
™ e -
* | TwinCATIntel PCI Ethernet Adapt... Bi}
B2 Updste accessible devices

- v v v -

IPaddress: 192 . 168 .0 .2

Subnetmask: 255 . 255 . 255 .

o

& Display mere information
» [ plc_1[192.168.0.1]
- rjl invt 03 [70B3-D5-1D-23-61]

4| Online & diagnostics -
o " ey Assign IPaddress
[ InteliR) Dual Band Wireless-AC 82l

D Use router

Routeraddress: 0O 0 o o

»

» [ Microsoft Wi-Fi Direct Virtus| Ada... Tl
3 iﬂ PCinternal [Local] 1)
» [ use [57UsB] ]
b []) TeleService [Automatic protocol d.. Tl

+ [ Card ReaderiUSE memory

[T ] sl Il ) fe]  m ] S

Choose Functions > Assign PROFINET device name to enter the name assignment interface. Set the device
name and type, and click Assign name.

Devices

[ ~ Diagnostics [l |z|
Geners! igured PROFINET device
¥ ] GD600_Profinet_1500 ~ Functions ROFINET device name: | |invtai ] =]
T Assign IF address
B’ Add new device : - Device type: |TP5—1 ‘
ﬁE‘h Eores Srmras Assign PROFINET device na...
» [ PLC_1 [CPU 15111 PN] Reset to factory settings
» i1 ungrouped devices
] E”. Security settings
» (4§ Commen data
] rj] Documentation settings .
] 'IQ Languages & resources e filter

~ i Online access
¥ Displayhide interfaces

‘ e
» [ com[Rs232/PFl mult-master cab... /B H )
~ [ TwinCATntel FCI Ethernet Adapt... B, 0
$i7 Update accessible devices il
e network:

H§* Display more information
» "_[. plc_1[192.168.0.1] ddress Device PROFIMET device name Status

~ [ invt_03 [192.168.0.2]

4/ Online & diagnastics

» Eu Intel(R) Dual Band Wireless-AC 82 Tl
» Eﬂ Microsoft Wi-Fi Direct Virtual Ada... Tl
] Eﬂ FCinternal [Local] ]
L]
L.

» [} usB [s7UsB]

» ] Teleservice [Automatic protocal d. i J E
» [ip Card ReaderiUSB memory [ LED flashes [ Update list || Assignname
< [ > <] I &
> ‘ Details view ‘g Properties ”"_1.'. Info H A Diagnostics |

Note: The PROFINET communication card name that is set online must be the same as the PROFINET
communication card name that is set during project configuration. Otherwise, devices cannot communicate through
PROFINET. In addition, your computer Ethernet IP address must be in the same network segment, such as
192.168.0.55.

Note: The device name invt0l is used for example, which must be the same as the device name configured for the
PROFINET communication card in the project.

Step 5 Save, compile, and download the project.

After completing the entire project configuration, download the project configuration data to the CPU, as shown in the
following figure
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Choose Save project to save the project. Right-click PLC_1[CPU 1511-1 PN] and choose Compile > Hardware
and software (only changes). Click the Download to device icon to download the project configuration to the PLC.
See the following figure.

Project tree m 4

Devices L
; T ﬁEg- [ INVT [GD60O Frofinet Adapter] =] [sez] e

k.

@

* ] GD600_Profinet_1500
B’ ~dd new device

Eﬁh Devices & networks &
4 h L Change device 82 compare k
’ % STIITEE _H Search in project Ctrl+F
b E:. Security se DPE”_ )
b [§# Common ¢ Open in new editor _?(J Cross-references F11
» [E]) Document Open blockiPLC data type... F7 : Call.structurel M
= - P # Assignment list
» L@ Language }{; Cut Ctrl+x
- % Online access _alﬂ Copy Ctrl+C :%, Update program ——
Y Displayhic (= Faste CrlV | 2 pring. Curl+p
b E[I COM [R523 % Delete Del é‘k Frint preview...
v [0 TwinCATIn Rename F2 Export CAxdata...
{E EFthE ; Go to topology view _-I-D Export module labeling strips...
, 5 pllzf:: I’J'ETJ Go to network view _g Properties... Alt+Enter o
« [ig invto1 Hardware and software {only changes) | [reis
E onl Download to device ] Hardware (only changes}
5 Eﬂ Intel(R) Du Backup from online device Hardware (rebuild all)
b [ Microsoft & Go u:ur_1|_ine Crrl+K Software {DnIthanges}
\ E[I BC interma ;gq Go l:‘]me . . Ctrl+M Software (rebuild all}
= ') Online & diagnostics Curl+D Software (reset memory reserve)
kLI USB [S7US
v [ Teleservic|-
» (G Card Readeril j'“ =Naps
-
.
| £ || Copysnapshots to start values ]
> | Details view | Bl crare < imuitasinn el Chifely

After the download is complete, the following interface appears. Select PN/IE_1 from the Connection to
interface/subnet drop-down list box. Click Start search in the lower right corner to scan for PLC devices in the
network.
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xtended download to device ﬂ
Configured access nodes of "PLC_1"
Device Device type slot Interface type  Address Subnet
BLEST CPU1511-1 PN 1x1 PMIIE 192.168.01 PMIIE_1
——]
Type of the PGIFC interface: |i_PN|'IE [~}
PGIPC interface: |W TwinCAT-Intel PCI Ethernet Adapter (Gigabit) |‘| ©
Connection to interfacelsubnet: FMIE_1 |v| @
. | ©
Select target device: Show all compatible devices |v|
Device Device type Interface type Address Taraet device
BLEET CPU 1511-1 PN PHIIE 192.168.0.1 FLC_1
- - PMIE Access address -
["|Flash LED
Startsearch |
Online status information: D Display only errer messages
35' Connection established to the device with address 192.168.0.1.
ﬁ Scan completed. 1 compatible devices of 3 accessible devices found.
%2 Retrieving device information... E
Scan and information retrieval completed. F‘
Load | | Cancel

Select the PLC to download (there is only one PLC in the example), and click Download.

After downloading the configuration data and program to the PLC, continue to click Load and then Finish in the

download interface.

Load preview

9 Check before loading

Status ! Target
1 ¥ Protection
1
1 b Different modules

b Software

Text libraries

» Device configurati...

b Additional inform._..

Message

Protection from unauthorized access

Action

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.9. by use offirewalls and network segmentation. For

more information about industrial security, please visit
http:ifwww siemens comiindustrialsecurity

Differences between configured and target modules (online)

Delete and replace system data in target

Download software to device

There are differences between the settings for the projectand the. [¥] Overwrite all

Download all alarm texts and text list texts to device

%

NEY|

Download to device

Consistent download

Consistent download...

Finish

| | Load | | Cancel |

Step 6 Configure the variable monitoring table.
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Choose Watch and force tables > Add new watch table in the project tree on the left.

Project tree o 4

Devices

~ | ] GD60O_Frofinet_1500 ]
B Add new device Bl
Eﬁh Devices & networks
+ [ PLC_1 [CPU 1511-1 PN]
[l‘f Device configuration
] Online & diagnostics
|5 Program blocks

p_-;ﬂ Technology objects

External source files

r“'_a FLC tags

[ PLC data types

[z2l Watch and force tables
ﬁ"" Add new watch table —

Fzz[Force table

{ = v v wv w

i Online backups
Traces

- v v

—=
]
(& OPC UA communication
[, Device proxy data

T IS

The addresses in the table must be consistent with those assigned during the IN/JOUT module configuration.

® QWO0-QW31 correspond to the PLC output addresses of the rectifier unit (node 1), consistent with the Q
addresses configured previously, while IW0-IW31 correspond to the PLC input addresses, consistent with the |
addresses configured previously.

Monitor and modify the values as required. Refer to the following figure.

GD&00_Profinet_1500 » PLC_1[CPU 1511-1 PN] » Watch and force tables » Watch tab

Devices
] = & |l AR BT
i MName Address Display format ‘lonitor value Modify value
~ | ] GD600_Profinet_1500 BHE [El[ =qwo Hex [=]

B ~dd new device |- ®QW2 Hex
iy Devices & networks & ®QWL Hex
~ p_u PLC_1 [CPU 1511-1 PN] 4 H%WQWE Hex
[IY pevice configuration 5 ®QWS Hex
4| Online & diagnastics 6 %QWI0 Hex
» [ Program blocks =17 ®QW12 Hex
» (3 Technology objects 8 ®QWI4 Hex
» External source files 9 *wOWIE Hex
» [ PLCtags 10 %BOQWAS Hex
» [ PLC data types 11 %OQVI20 Hex
= Eg[‘-'u‘atch and force tables 12 wOW22 Hex
ﬁ“ Add new watch table B RE] *wOW24 Hex
E,f;l Force table 14 HOW26E Hex
Watch table_1 15 ®OW2E Hex
Watch table_2 16 %OQW30 Hex

» [} Online backups 17 it [s T30
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GD600_Profinet_1500 » PLC_1 [CPU 1511-1 PN] » Watch and force tables » Watc
Devices
& I AT EHE
i MNarme Address Display format Manitor value Madify wi

= | ] GD&0O_Frofinet_1500 Z 1 %I VID Hex
K Add new device B - YlW2 Hex
EE'h Devices & networks 3 el Vi Hex
- p_[. PLC_1 [CPU 15111 PN] 4 %ol Wi Hex
I]'[‘ Device configuration 5 Yl WE Hex
&% Online & diagnostics 6 ®IW10 Hex
» ';:. Pragram blocks =17 %l 2 Hex
» [ Technologyobjects 8 %IW14 Hex
4 External source files 9 %IW16 Hex
» [ PLCtags 10 %IV 8 Hex
4 TM PLC data types 11 %IW20 Hex

- [ Watch and force tables 12 I:EH HIW22 Hex lz‘
W" Add new watch table 13 %IW24 Hex
=l Force table 14 HIWZE Hex
Watch table_1 13 HIW28 Hex
=== Watch table_2 16 FIW30 Hex

» [ Online backups 17 <Add news
] r:‘,_ Traces

®  QW32-QW47 correspond to the PLC output addresses of the inverter unit (node 2), consistent with the Q
addresses configured previously, while IW32-IW47 correspond to the PLC input addresses, consistent with the
| addresses configured previously.

Monitor and modify the values as required. Refer to the following figure.

GD600_Profinet_1500 » PLC_1 [CPU 1511-1 PN] » Watch and force tables » Watd

Devices
i ¥ | 2| 7% B2
i Mame Address Display format Maonitor value Modify v
¥ 7 GD600_Profinet_1500 E 1 EQW2 Hex
ﬁt Add new device i k= %QW34 Hex
&y Devices & networks 3 %QW36 Hex
~ [ PLC_1 [CPU 1511-1 PN] 4 BOWESE Hex
l]'f Device configuration 5 QWD Hex
% Online & diagnostics 6 %QW42 Hex
] r;n_ Program blocks =7 QW4 Hex
» [ Technology objects 8 %QW6 Hex
» External source files 9
v [3 PLCtags 10 EIWE2 Hex
v [ PLC data types 11 EIVIE4 Hex
= [ Watch and force tables | |12 %IVE6 Hex
B Add new watch table 13 %IV3E Hex
Fzl Force table 14 %lVid0 Hex
15 Yol Wid 2 Hex
18 TIVa4 Hex ~]
5 Watch table_3 17 %IVi46 Hex
[J rj;‘ Online backups | 18 <Add news=
L] rﬂ Traces
1Y l';}_. AR IS rararaninicratinn

Step 7 Finally, perform PLC programming as required.
6.6.5.3 INJOUT module mapping description

In the configuration of PROFINET-to-CANopen communication, different IN/OUT modules can be selected according to
the application requirements. The IN/OUT modules support data lengths of 2, 4, 6, 8, 10, 12, and 16 words. The data
mapping varies with the selected data length, as described in the following:

®  When the IN/OUT module is configured for more than 8 words, function code read/write operations are supported.
Mapping starts from PKW, and up to 7 PZD data items (PZD2-PZD8) can be read and written.

®  When the IN/OUT module selects 8 words or less, the mapping starts from CW/SW and it supports data reading and
writing of up to 7 PZDs, but it does not support reading and writing of PKW function codes.
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6.6.6 Related parameters

Table 6-44 Rectifier unit parameters

Rectifier Recomm
function Name Description ended
code value
Actual online slave Number of actual online slave nodes.
P17.15 ) 0
nodes Setting range: 0-31
Slot 1 expansion card
P17.16 type 0
(Near relay terminals) |0: No card
Slot 2 expansion card |15: PROFINET communication card
P17.17 type 0
(Near AC input cables)
) Displays the software version of the expansion card in
Slot 1 expansion card
P17.18 ) slot 1. 0.00
software version
Range: 0.00-655.35
) Displays the software version of the expansion card in
Slot 2 expansion card
P17.19 . slot 2. 0.00
software version
Range: 0.00-655.35
Displays the online status of slave nodes 02-17.
Range: 0x0000—-0OxFFFF
P17.20 Status of slaves 02—-17 ] 0x0000
0: Offline
1: Online
Displays the online status of slave nodes 18-31.
Range: 0x0000-0x7FFF
P17.21 Status of slaves 18-32 i 0x0000
0: Offline
1: Online
CANopen module )
P21.01 Setting range: 1-32 1
address
0: 50kbps
1: 100kbps
CANopen 2: 125kbps
P21.29 communication baud |3: 250kbps 4
rate 4: 500kbps
5: 800kbps
6: 1Mbps
CANopen
P21.30 communication timeout [Setting range: 0.0 (invalid), 0.1-100.0s 0.0s
time
Depends
) ) on the
Number of CANopen |[Setting range: 0—-31 (Set this parameter only when the
P21.33 . ] number
slave nodes master is active.)
of slave
nodes
CANopen master/slave |0: Slave
P21.34 . 1
selection 1: Master
. Setting range: 0x0—O0xF (0O: Disable; 1: Enable)
pP21.51 PDO receive enable . OxF
Bit0: PDO1
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Rectifier Recomm
function Name Description ended
code value
Bitl: PDO2
. Bit2: PDO3
P21.52 PDO transmit enable . OxF
Bit3: PDO4
Bit4—bit15: Reserved
PN/ECAT/DP card PZD |0: PKW1-PZD8
P21.53 - . 1
configuration selection |1: PKW1-PZD12
PROFINET
P22.26 communication timeout |Setting range: 0.0 (invalid), 0.1-30.0s 5.0s
time
Setting range: 0-20
P23.28— | PzZD2 transmit—PZD12 |For details, see Group P23—Communication expansion /
P23.38 transmit function group 2 (EtherNet/PROFINET/EtherCAT) in the
gateway-type rectifier function parameter section.
Table 6-45 Inverter unit parameters
Inverter Recom
function Name Description mended
code value
CANopen
P14.07 communication timeout |Setting range: 0.0 (invalid), 0.1-60.0s 1.5s
time
CANopen .
P14.08 L Setting range: 0—95 2
communication address
0: 50kbps
1: 100kbps
CANopen 2: 125kbps
P14.09 communication baud |3: 250kbps 4
rate 4: 500kbps
5: 800kbps
6: 1Mbps
. Setting range: 0—47
P14.10- PzD2 receive—PZD12 . o .
. For details, see Group Pl4—Communication in the /
P14.20 receive ) . )
inverter function parameter section.
Setting range: 0—47
P14.21 For details, see Group Pl4—Communication in the
Plé‘; 31 PzZD2-PZD12 transmit |inverter function parameter section. /
' Note: After networking with a communication expansion
card, PZD12 transmit is not available.
L 0: Decimal system
Communication card )
1: Binary system
P14.33 control and status word ) ) ) 0
) Note: This parameter must be set identically for both the
format selection . . . .
rectifier unit and the inverter unit.
0: Simplified CANopen mode (CW sent via broadcast
P14.43 PDO control command |message) 1
' mode selection 1: Standard CANopen mode (CW sent via CANopen
message)
PKW byte length Setting range: 0-1
P14.42 y ) g grang 1
selection 0: 8 bytes (PKW1-4)
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Inverter Recom
function Name Description mended
code value

1: 6 bytes (PKW1/2/4)

Note: This setting must be consistent with that of the
rectifier function parameter P22.28.

Setting range: 0x0—0xF (0: Disable; 1: Enable)

P14.88 PDO receive enable |Bit0: PDO1 OxF
Bitl: PDO2
Bit2: PDO3

P14.89 PDO transmit enable |Bit3: PDO4 OxF

Bit4—bit15: Reserved

Slot 1 expansion card
P19.00 type 0
(Near relay terminals) |0: No card

Slot 2 expansion card [11: PROFINET communication card
P19.01 type 0
(Near AC output cable)
Slot 1 expansion card

software version

P19.03 Setting range: 0—-655.35 0.00

Slot 2 expansion card .
P19.04 . Setting range: 0—655.35 0.00
software version

Note: When a communication expansion card is used for networking, PZD12 receive/transmit is fixed to the CANopen
communication address.

6.6.6.1 PDO count configuration parameters

By setting P21.33 (Number of slave nodes) and P21.51, P21.52, the maximum number of supported PDOs can be
configured. See Table 6-46 for details.

Table 6-46 GD600A PROFINET expansion card PDO count configuration

PDO receive/transmit enable (P21.51/P21.52) Number of CANopen slave nodes (P21.33)
O0xOF: Max. support (PDOL1, 2, 3, 4) <16
0x07: Max. support (PDO1, 2, 3) 216, <31

6.6.6.2 CANopen master PDO transmission period parameters

When P21.32 = 0, the transmission periods of all inverter RXPDO1-RXPDO4 are uniformly set by rectifier parameters
P21.35, P21.36, P21.37, and P21.38.

The transmission period of inverter receive PDO control commands can be configured via inverter parameter P14.43.
When P14.43 = 0, the CANopen control word broadcast mode is used; otherwise, standard CANopen mode is used.

6.7 EtherCAT-to-CANopen networking
6.7.1 EtherCAT communication protocol introduction

Ethernet for Control Automation Technology (EtherCAT) is a real-time industrial field bus communication protocol of
Ethernet-based development architecture. It was introduced in 2003 and has been an international standard since 2007.
EtherCAT sets new standards for real-time performance and topology flexibility.

®  EtherCAT is one of the fastest industrial Ethernet technology, but it also synchronizes with nanosecond accuracy.
Compared with other bus systems with the same cycle time, the EtherCAT system architecture typically reduces
CPU load by 25% to 30%.

®  EtherCAT networks have no practical limitations regarding topology — line, star, tree, redundant ring and all those
combined with up to 65535 nodes.
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® Compared with traditional fieldbus systems, EtherCAT node addressing is configured automatically, eliminating the
need for network configuration. Integrated diagnostics with fault localization enable precise error identification. In
addition, there are no switches to configure, and no complicated handling of MAC or IP addresses is required.

® The master device doesn’t require a special interface card and the slave devices use highly-integrated, cost-effective
chips available from a variety of suppliers.

® Distributed clock synchronization provides an effective synchronization solution for EtherCAT. In EtherCAT, data
exchange is fully hardware-based. Because communication uses a logical ring topology and, with full-duplex Fast
Ethernet, also a physical ring topology, the master clock can simply and accurately determine the propagation delay
compensation for each slave clock, and vice versa. The distributed clocks are adjusted based on this value,
providing a highly accurate, low-jitter network-wide time base.

In general, EtherCAT features include high performance, flexible topology, easy to use, low cost, high precision device
synchronization, cable redundancy options and a functional safety protocol, and Hot Swap for devices.

6.7.1.1 CANopen over EtherCAT (CoE) model reference

GD600A application

1

EtherCAT ‘ Object directory(OD) ‘
state
machine ‘ SDO ‘ ‘ PDO mapping ‘

swo|  [swi] [sw] [swe)

EtherCAT data link layer

EtherCAT physical layer

Figure 6-9 CoE reference model

The EtherCAT (CoE) network reference model consists of two parts: the data link layer and the application layer. The data
link layer is mainly responsible for the EtherCAT communication protocol, and the application layer embeds the CANopen
Drive Profile (DS402) communication protocol. The object dictionary in CoE includes parameters, application data, and
PDO mapping configuration information.

Process data object (PDO) is composed of objects in the object dictionary that could operate PDO mapping. The content
of PDO data is defined by PDO mapping. PDO data is read and written cyclically and does not require access to the object
dictionary. In contrast, mailbox communication (Service Data Object, SDO) is acyclic and requires access to the object
dictionary for read/write operations.

Note: To ensure correct parsing of SDO and PDO data at the EtherCAT data link layer, the FMMU and Sync Manager
must be configured. Refer to Table 6-47 for details.

Table 6-47 EtherCAT Sync Manager configuration

Sync Manager Configuration Size Start address
Sync Manager 0 Assigned to receive SDO 512 Bytes 0x1000
Sync Manager 1 Assigned to send SDO 512 Bytes 0x1200
Sync Manager 2 Assigned to Receive PDO 1536 Bytes 0x1400
Sync Manager 3 Assigned to send PDO 1536 Bytes 0x1A00
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6.7.1.2 EtherCAT slave site information
The EtherCAT slave information file (XML file) is used for the master to read, in order to construct the configuration

between the master and slave. The XML file contains the information required for EtherCAT communication configuration.
INVT provides an EtherCAT slave information file.

6.7.1.3 EtherCAT state machine
The EtherCAT state machine is used to describe the states of the slave application and state transitions. State change

requests are typically initiated by the master, with responses from the slave. The state transition process is shown in
Figure 6-10.

Init
A 4 A
IP PI
\
Pre-O
P Si
A A
PS sP
ol
\J
op Safe-Op
i
o) 0s
\
Op

Figure 6-10 EtherCAT state machine flowchart

Table 6-48 EtherCAT state machine description

Status Description

Init SDO communication is not available.
ni
PDO communication is not available.

The master configures the data link layer address and SM channel for SDO
communication.

) The master initializes DC synchronization information.

Init to Pre-Op .
The master requests to change into Pre-Op status.

The master configures the application layer control register.

The slave checks whether the mailbox is initialized properly.

Pre-Op SDO communication is available; PDO communication is unavailable.

The master configures the PDO communication Sync Manager (SM) channels and
FMMU channels.

The master configures PDO mapping via SDO.

Pre-Op to Safe-Op B
The master requests transition to the Safe-Op state.

The slave checks whether the PDO configuration and distributed clocks (DC) are

correctly configured.

SDO communication is available.
Safe-Op PDO receive communication is available, while PDO transmit communication is not
available. The device is in the Safe-Op state.

Safe-Op to Op The master requests to switch to the Op state.

o SDO communication is available.
P PDO communication is available.
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6.7.1.4 PDO process data mapping

The process data of an EtherCAT slave is composed of synchronization manager channel objects. Each synchronization
manager channel object describes the consistency area of the EtherCAT process data and contains multiple process data
objects. EtherCAT slaves with application control functions should support PDO mapping and the reading of SM PDOs

Assign objects.

The master can select the required objects for PDO mapping from the object dictionary. PDO mapping configuration is
located in the range of 0x1600 to 0x1614 (RxPDOs: receive PDOs) and range of 0x1A00 to 0x1A14 (TxPDOs: transmit

PDOs) in the object dictionary. The PDO mapping method is shown in the following figure.

Index Sub-index Object content
0 16
1 0x70010010
0x1600 2 0x70020010
16 0x70100010
12
1 0x70810010
0x1601
12 0x708c0010
12
0x7a010010
0x1614
12 0x7a0c0010
16
0x60010010
0x1a00 0x60020010
16 0x60100010
12
1 0x7a010010
Oxlal4
12 0x7a0c0010

In addition to mapping the PDO objects, the exchange of EtherCAT process data also requires assigning the PDOs to the
Sync Manager channels. The relationship between PDOs and SM channels is established through SM PDO assigned
objects (1C12h and 1C13h). The method for Sync Manager PDO mapping is as follows.

Index Sub-index Object content

0 21

1 0x1600

1C12h 2 0x1601

31 Ox161E
0 21

0x1a00

1C13h 2 Oxl1la01

31 OxlalE
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6.7.2 Communication frame structure

6.7.2.1 EtherCAT frame format

The following figure describes the structure of EtherCAT frame:

Ethernet frame header
44 to 1498
6 bytes 6 bytes 2 bytes 2 bytes bytes 4 bytes
Destination Source Frame type EtherCAT
address address (0x88A4) header EtherCAT data FCcs
11 bits 1bit 4 bits
EtherCAT data length Reserved Type Datagram | Datagram | Datagram
" 11 bytes Up to 1486 bytes 2 bytes ™.
Datagram header Data WKC
/"gbits  8bits 32 bits 11bits  4bits  1bjt ---16 bits
Address Status
Command Index area Length R M bit

Each datagram (subframe) contains data from one EtherCAT slave node. The data within a datagram is a combination of
multiple information frames described in section 6.7.2.2 EtherCAT frame structure, depending on the number of CANopen
nodes in the CANopen network (including the CANopen master node and all slave nodes).

6.7.2.2 EtherCAT frame structure

The EtherCAT frame structure (PKW + PZD) is identical to the corresponding PROFINET telegram structure. For details,
refer to section 6.6.2.2 PROFINET telegram structure.

Parameter } Process data
l«———— identification ——»|<«—— (PzD) ——"
(PKW) | Fixed 1 Freely
| area ! configurable area
! |
| | | ! \ | | |
| | | ! | | | |
I I I I CW PzZD2| PZD3 | I PZD12
PKW1 i PKW2 i PKW3 i PKWA4 i SW }PZDZE PZD3 i i PZD12
! ! ! | ! ! ! !
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6.7.3 Network topology

In this network, the PLC or another master device connects only to the rectifier unit that has been inserted with an
EtherCAT communication card, and the rectifier unit connects to other units through RJ45 since it converts the
communication card bus to CANopen bus.

(] ] o o R (W (W] R

A B A B A B A B
Rectifier Inverter Inverter | N
unit unit 1 unit 2 nverter

EtherCAT
— |communication| —
card

PLC

Figure 6-11 EtherCAT-to-CANopen network topology

Note: In the networking wiring, the RJ45 ports between units must be cross-connected, that is, port A of a unit can only be
connected to port B of another unit. If the connection is incorrect, the communication performance of the entire system will
be degraded.

6.7.4 Communication performance

An EtherCAT-to-CANopen gateway unit supports up to 31 CANopen slave nodes. The gateway unit itself is counted as
one CANopen node. The maximum data exchanged between a single gateway unit and the PLC is 512 bytes for input and
512 bytes for output. At the same time, the number of slaves supported by the gateway is limited by the number of nodes
supported by the PLC. In general, a Beckhoff PLC supports more than 32 EtherCAT nodes, which exceeds the limit of the
Goodrive600A series. Therefore, only the gateway limitation needs to be considered.
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6.7.5 Commissioning procedure

6.7.5.1 Flowchart for commissioning the EtherCAT-to-CANopen network

‘ Ensure the electrical wiring is correct and secure. ‘

v

Power on.
The panel data display is normal.

Restore factory settings. —> Esztrl;‘;e::PPOOOO.llg‘.:ll

v

Rectifier: POO

Set the command channel. — |nverter: POO and P03
. Rectifier: P21
Set CANopen networking parameters. — Inverter: P14
Check the CANopen networking status. —) Rectifier: P17.15

v

Perform host controller configuration.

v

Download and run the PLC user program.

Stop.
The commissioning is completed.

6.7.5.2 TwinCAT portal configuration (PLC model: Beckhoff CX5010)

The following uses TwinCAT 2 software and Beckhoff CX5010 as an example to describe the configuration procedure on
TwinCAT portal.

1. Install TwWinCAT 2.

2.  Copy the GD600A EtherCAT configuration file (GD600A-EtherCAT_XML_100.xml) to the TwinCAT 2 installation
directory:
C:A\TwinCAT\Io\EtherCAT

3. Double-click the TwinCAT System Manager icon to open the configuration interface. When using the software for
the first time, install the network adapter driver. This step is not required for subsequent use, as shown in the
following figure.
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- Untitled - TwinCAT System Manager - 'CX-26ABBE'

File Edit Actions View | Options Help

=101

|DFFE[S[ e IR R®|%(2Q S e|es R
B
i g PLC - Configuration AR SR [Tenget] | Boot Settings (T anget) |
Delete Yariable Type...

= 1o - Configuration
B 10 Devices

Save User Types. .

| Select Last Tree Element
| Generate Bak-File

|7 Auto Save to Target

[ Show Full document path

Caompatibilty Made (not recommended For new projects)

Change PEMETA Base Address, .

* &8 Mappings Load Wser Types... System Manager Choose Target...
ild 2234)
|7 Check PLC Project Changes
|7 Open Logger Automatically T ?LC
Open Last Used File Build 2232)

BECKHOFF @ 1996-2011
vy, beckhoff. com

Beckhoff Automation

Edit: Terminal Types,..

Update EtherCaT Device Descriptions. .

Beckhoff Automation GmbH
OFEB-A8EC-DODT-1DCFE

In the top menu bar, choose Options > Show Realtime Ethernet Compatible Devices.... In the pop-up dialog box,
choose the local network adapter, click Install. Once the network adapter is installed, it is displayed under Installed
and ready to use devices. (Note: Use a network adapter with an Intel chipset.)

Installation of TwinCAT RT-Ethernet Adapters x|

— Ethernet Adapters

pdate List -

-EH& |ncompatible devices
-EHE Dizabled devices

ACAT -Ihtel PCI Ethernet

Eirad I
L ribirnd I
Enable I
Dizable I

I Show Bindings

4,  Connect the CX5010.

Connect the CX5010 to the PC with TwinCAT2 through a network cable. Meanwhile, connect the CX5010 to the
EK1110 module, and then to the GD600A EtherCAT card on the rectifier through the module interface. In the
following example, a connection between the rectifier and an inverter is needed. After the network adapter is
installed, the interface of TWinCAT2 is displayed as follows:

& | Untitled - TwinCAT System Manager - 'CX-26ABBE"

File Edit Actions View Options Help

=10l

1
|IDEegHd S PR 2|#bd (EasdFa@es e % BQ2se (@B

Bl SYSTEM - Configuration
B nC - Configuration

PLC - Canfiguration
ann - Configuration
01 - Configuration
i 1} Devices
-G Mappings

ersion [Loal] |VE|SiDn [Taiget) | Boot Settings (Target] | CX Settings |

2 TwinCAT System Manager
% w211 (Build 2234)

TwinCAT PLC
v2.11 (Build 2232)

Copyright BECKHOFF © 1336-2011
hittp: e beckhoff,. com

Choose Target.

Registration:

Marne: Beckhoff Automation
Company: Beckhoff &utomation GmbH
Reg.Key: OFEB-48EC-DODT-1DCF

Resdy
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If Config Mode (as marked 2) is not displayed in the preceding figure, click Restart TwinCAT System in Config
Mode (as marked 1), and then click Choose Target... (as marked 3). The following dialog box is displayed.

l
= m —Local- [169.254.5.201.1) 0K |

ﬁ C-264804  [5.38.168.10.1.1)

[ CX-268BBE  (5.36.171.190.1.1) Cancel |

@ CX-27EDAS  [(5.39.237.168.1.1)

Search [Ethernet)...

Search [Fieldbus].. |

When a new PLC is used for the first time, the corresponding device is not displayed. If the PLC has been connected
before, it will appear in the list and does not need to be searched again. As shown in the preceding figure,
CX-26ABBE is the CX5010 used in this example. Since this section describes the procedure for first-time use, the
PLC device must be searched. Click Search [EtherNet]... to open the following dialog box.

TwinCAT System Manager e

\?‘) Searching For remate svstem only possible from local svstem. Change back to local system

oK Cancel
Click OK. The following interface appears.
Add Route Dialog x
Enter Host Mame /1P | I Refrezh Status I Broadcast Search
Hozt Mame | Conhected | Address | AkS Metld | TwinCAT | 05 Werzion | Corment
4] | 2l
Route Mame [T arget]: I Route Mame [Femote]: |2D41 790-001
AmzMetld: I Target Route——— Remate Route
Tranzpart Tupe: ITCP_,.’|P vl £ Project " Mone
&+ Static + Static
Address Info: I = Temparary ¢ Temporary

' HostName " IP Address

Connection Timeout [2]: |5 3:

Add Foute I Cloze

Select Broadcast Search. After a short period of searching, the following interface appears.
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™
Enter Host Mame # 1P | | Refresh Statuz | Broadcast Search
Host Mame | Connected | Address | AMS Metld | TwinCaT | 05 Vergion | Comment
2041730-001 169.25410.. 1E9.2645201.1  211.2232 WinxP
|D<-2E-’-‘-.BBE ® 169.25417... B3BI711901.0 211.22584  WinCE [E.D]l
1
1 | i
Route Mame [T arget]: ID<-2E\.&EBE Foute Mame [Femate]: |2E|4'| 70001
Amshetld: |5.38.1 7118011 Target Boute————— Femate Route
' i .
Tranzport Type: ITEPHIF’ j AL T
&+ Static % Static
Address Info: |Cx-258BBE " Temporary " Temporary

% HostMame P Address

Connection Timeout [=]: |5 ﬂ | T I el o
oute oze

The CX-26ABBE shown in the figure above is the detected device. When connecting to a new device for the first
time, the Connected field is empty. For devices that have been connected previously, the connection is established
automatically. An X in this field indicates that the device is connected. Select a PLC that you need (for example,
CX-26ABBE), and click Add Route to add the device. The following dialog box appears.

Logon Information

“%3 Enter a user name and password that is walid for the
L remate system.

Uszer name: I

Pazsword: I

QK | Canhicel |

Enter the user name and password, and then click OK to add the device. By default, both the user name and
password are empty. In the Add Route Dialog, an X appears in the Connected column for the device CX-26ABBE,
indicating that the device is connected. Then click Close.

Choose Target System

1=
= B8 ~Locak- [169.254.5.20.1.1) 1 | oK. ]

268804 (5.38.168.10.1.1)
} Cx-26ABBE  [5.38171.1901.9) | 1 Cancel

b C<-27EDAE  [6.39.237.168.1.1)
Search [Ethernet)... |
Search [Fieldbus].. |

™ Set as Default

Connection Timeout [5); |5 3:

Select the required PLC (for example, CX-26ABBE) and click OK. If the PLC has been connected previously, skip
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6.

the device search step and select it directly at this step. At this point, the PLC has been successfully connected.

5.  Scan and configure the PLC.

Right-click I1/0 Devices and choose Scan Devices... from the shortcut menu.
Note: This operation is available only in Config Mode. Otherwise, Scan Devices... is grayed out and cannot be

chosen.

.y Untitled - TwinCAT System Manager - 'CX-26ABBE*

File Edit Actions View Options Help

IredEE @y EeeH =

- Bl S¥STEM - Configuration
| MC - Configuration

PLC - Configuration

s Cam - Configuration
10 - Configuration

MRpend Device. ..

&* Import Device. ..

5 F"{ Scan Devices. .. |

B paste Chrley
B3 Paste with Links  Alt-+Chrl+

The following dialog box appears.

I Device 1 [EtherEAT]l 1

[ 1Device 2 [AT-Ethemet]
[1Device 3 [RT-Ethemet)

[FCINT cl3254x2]
[FCIAT cl3254x1]

Select Al |
Unzelect Al |

By default, the connected PLC device is selected (for example, Device 1 [EtherCAT]). Click OK. The following

dialog box appears.

zl
\‘;:J Scan for boxes

Yes Mo |

Click Yes. The following dialog box appears.

B
\i\’(} Activate Free Run

YEes Mo |

Click Yes again. The CX5010 is now configured and connected.

Add CANopen node modules.

After the CX5010 is configured and connected, the following interface appears.
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=
File Edit Actions Wiew Options Help
D& |[EE|$Eemkd HaydadnsesEasse e ?
SYSTEM - Canfiguration I
i } 1 - Confiquration Generall EtherEATI D I Process Data| Slots Slartupl CoE rEln\lneI Eln\lnel
PLC - Configuration -
: g Cam - Configuration it | Module | Description
-8 1/0 - Configuration Module 5 @ INVT_ECAT_BRIDGE_MODLLE
<
B 1j0 Devizes ddle 5 @ GDEOOINOUT_2wWORDS  GDEOOIN 2
= Device 1 (EthercAT) & Module @ GDEDOINOUT_#wORDS ~ GOEDOIN 4
- Device 11 & Module ﬂ @ GDEOO_INOUT_BWORDS  GDGOOIN B
Svies 1 mage  Modue @ GOEOO INOUT SWORDS  GDEO0IN 8%
- Devie 1-Image-Info # Madul DEO0 INOUT 10wORDS — GDEDOIN 10°
§1 Tnputs ® Madule 4 EOBO0IN 12°
8l outputs & Moduls @ GDEOI_INOUT_16WORDS  GDGOOIN 16"
§ InfoData & Madule
§ Term 1 (EK12000 & Module
£ [ B3 (T EcaT R | 1 ® osie
i [+-% InfoData & Module
-8 Mappings & Module
@ Module
& Module
& Module
& Module
@ Module
& Module
& Module
& Module
| 0|
™ Dawnload Slot Canfiguration Create Project Specific XML File. I
| Hame [ [ online Type [ size Shddr... | Injout | User 10 [ Linked bn_=
4 | »
Ready 71.190,1,1) 4

Double-click Box 3 (INVT_ECAT_BRIDGE) (note that the box number is not fixed and may vary; however, the
description in parentheses is fixed and is defined by the device description file GD600A-EtherCAT_XML_100.xml).
Select the Slots tab on the right, then select the first Module. On the right, choose a module, for example,

GD600A_INOUT_12WORDS.

Note: The GD600A_INOUT_16WORDS module is not supported in EtherCAT-to-CANopen gateway applications
and must not be selected. This module is intended for EtherCAT bus applications only. Click < to add the selected

module.

, Untitled - TwinCAT System Manager - 'CX-26ABBE" =] 5]
File Edit Actions “iew Opfions Help
[DesHdZR|[s=en6np Savdaanie2Ea |« ¢ed?
=Bl SvSTEM - Configuration
- NC - Configuration Ganelall EtherCaT | oc | Process Data  Slots |Stanup| CoE - Elnlmal Elnlmal
!- zzcm ,Ccﬂon:;ig:l:f;in; Slat | Madule | Description
= 170 - Configuration & Module @ INYT_ECAT_BRIDGE_MODULE
110 Devices Hodule 1 (EDE00_INOUT_12 3 @ GDEOO_INDUT_2WORDS  GDEODIN 2
== Device 1 (EtherCAT) " @ GDEOO_INDUT_$WORDS  GDEODIN 4
h Module @ GDEOO_INOUT_EWORDS  GDBODIN 6
= Device I-Image @ bodule DEOO_WANT_ SWOENS  GDEOIN 84
= Device L-Image-Info & Modle 2 [# GDEIOINOUT_10wORDS | GDEOOIN 10°
&1 Inpuis & Module GDEOO_INOUT_12%0RDS  GDEOOIN 12
§ outputs & Module @ GDEOO_INOUT_16wORDS  GDEOOIN 16"
InfoData & Module
|8 Term 1 (EK1200) & Module
548 Box 3 {INVT_ECAT_BRIDGE) & Hoduls
@ Module 1 (GDE00_INOUT_1Z2WORDS) & Hodule
-§ InfoData & Module
§ Westate & Module
&8 Mappings & Module
& Module
@ Module
& Module
& Module
& Module
@ Module
& Module
R |
I~ Download Slot Configuation Create Froject Speciic %ML File.. |
|ﬂ’|e | | Onling |T pe | Size | =iddr. | In/out | User 1D | Linked to —
4 | »
2eache A KEIRERT M

Repeat the same procedure to select the second Module. Choose GD600A_INOUT_10WORDS, and click < to add

the second module.

Then click Restart TwinCAT System in Config Mode to update the configuration.
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oo v 3 B [BI% S [@]

Vanablel Flags Dnhnell

[

Walle: (w0000 [U]

AZWORDS) e W alue: Farce... | TwinCAT &

C : J
omment |— ? J  Load IJiQ Devices
Yes Mo

3 1winCAT Sy X]

? ) Activate Free Run
_)

TwinCAT Systen

\?{j Restart TwinCAT Syskem in Config Mode

2
| ol 4 I Cancel

After the configuration is completed, the following interface appears. This indicates that TwinCAT 2 has established
an EtherCAT-to-CANopen network configuration via the CX5010, connecting one rectifier unit and one inverter unit.

s Untitled - TwinCAT System Manager - 'CX-26ABBE - | Ellll
File Edit Actions Yiew Options Help
|0 & A&“FI%I@QO’EHM‘ kA N
= E£ U?;Zsi:::mn _I Varlablel Flags 3
| =% Device 1 (EtherCAT)
. Device 1-Tmags Walue: | 00000 1)
=f= Device 1-Image-Info Mew W alue: Force,.. | Eelease
%T Inputs 4
$! outputs Camment: ;I
InfoData
§ Term 1 (EK1200)
=45 Box 3 (INWT_ECAT_BRIDGE)
£ @ Madule 1 (GDE00_INOUT_12WORDS)
(= 8T Input 12 Wards
----- T PKW1_RECEIVE ll
----- T PKWZ_RECEIVE
----- T PKWS3_RECEIVE E
Lo T PKW4_RECEIVE
----- T Sw_RECEIVE ]
----- &1 PZD2_RECEIVE
----- &1 PZD3_RECEIVE
----- &1 PZD4_RECEIVE
----- &1 PZDS_RECEIVE
----- &1 PZD6_RECEIVE
----- &1 PZD7_RECEIVE
----- T PZDE_RECEIVE
ukpul ords
----- & PKMW1_SEND
i & PKWZ_SEND
----- & PKW3_SEND
----- @] PKMW4_SEND
----- &) CW_SEND
----- & PZD2_SEMND
----- & PZD3_SEMND
----- & PZD4_SEMND
----- | PZDS_SEMD
----- & PZDE_SEND
----- & PZD7_SEMND
----- &| P0G _SFHD
= @ Module 2 (GDE00_INOUT_1IWMWORDS)
v 4T Input 10 Words
- §L Output 10 Words
- § InfoData
- § WeState
@8 Mappings z 1| |
Ready 71.190.1.1) Y

In which, area 1 shows the data received by TwinCAT, area 2 shows the data sent by TwinCAT. You can debug and
modify the parameters by selecting a variable from area 1 or area 2 and selecting Online on area 3. For example,
select CW_SEND > Online > Write to open the Set Value Dialog box. The default value is 0. The Set Value Dialog

box appears.
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set Yalue Dialog x|

Dec: [ 2 ok
Hex: ||nxnnun | 1 Cancel |
Float: n

|
|
Boak o | 1 | HesEdit.. |

Binary: [ E
Bit Size: C1Cg G165 CRCBC?

Modify the value in Dec or Hex format and click OK.
7. Compile and download the PLC program and link variables.

Double-click the TwinCAT PLC Control icon and choose File > New. In the dialog box that appears, click OK.
x

% PC or CX [+86) " CX[ARM)
" BC via AMS Cancel |

 BC zerial
" BCuxA0 or B wia AMS
" BCxxA0 or B wia gerial

By default, Type of POU is Program and Language of the POU is ST. Select a programming language according
to your programming preference and click OK.

Newpou x|
Marne of the new POL: [MaN
~Type of PO————————————— [~ Language of the POL Cancel
€ Function Block, LD
" Function " FED
Return Type:  SFC
| G =
o CFC

After creating a new project, choose a path to save the project. In this example, the project is saved as
INVT_Demo.pro, as shown in the following figure.

Savens 2=
Save in; IL’f} INYT_Demo j @ £k B2

File: name: IIN\-"T_DemD
Save &3 type: | TwinCAT PLE Control Project [* pro) | Cancel |

Edit lizenze infa... |

Write a program in the shown interface, where area 1 is the variable definition area and area 2 is the programming
area. The example program sends commands to the inverter module through PLC to increase 1Hz every 0.5s until
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50Hz and then decrease 1Hz until 0, and repeat the cycle. Meanwhile, when the frequency increases to more than
5Hz, the inverter module receives a run command; when it decreases to less than 5Hz, the inverter module receives
a stop command. The following parameters must be set on the inverter unit of the VFD in advance. After correctly
completing the EtherCAT-to-CANopen gateway configuration as described in section 6.7.5.1, and set the following
inverter function codes: P00.00=2, P00.01=2, P00.02=1, P00.06=9, P14.10=1 (Frequency setting), P14.22=2
(Frequency setting). The PLC program is shown in the following figure. The area marked 1 is the variable
declaration section, and the area marked 2 is the programming section.

. TWInCAT PLC Control - INVT_Demo.pro™ - [MAIN {|

!File Edit Project Insert Extras Online  Window Help

D8] D@leduEEla e

FROGRAR hAIN

/A

SEND2_CWwW AT 0W20UINT,
SEND2_FZD2 AT 2 W2 2IINT,
RECEZ_PZD3 AT M2 EUINT,

i INT;

FirstOr:IMT;

TOMNO(N:=MNOT ton.Q.PT:=T#500MS);
TOMNT(MN:=MNOT ton1. QPT:=T#200MS;
IF FirstOn = 0 AND TOMT.0 THEN

IF RE_CEE_PZDS >B00 THEN 5

IF TOND.Q THEN
SEND?2_PZDZ=SENDZ_PZD2+100;
EMND_IF

IF RECE2_PZD3>=5000 THEN
i=1;

EMD_IF

1:

IF TOMO.Q THEN
SEND2_PZD2:=SEND2_PZD2-100;
END_IF

IF RECE2_PZD3¢100 THEM

i==0;

ChrlH

Cleanal o
Load download infarmatian. .

Cbject
Project database

Oplions. ..
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After compilation, a .tpy file is generated in the project directory. This file is essential for linking the PLC program to
the configuration.

MName
!IN'-.-'T_DemD
INYT_Dermo
INYT_Demno
INYT Dernc. BAK
| INYT_Derno.bpy

Open the TwinCAT System Manager, choose PLC-Configuration > Append PLC Project... for the new-created
configuration to load the PLC project.

D dHEE| 2282 M|
B 5vSTEM - Configuration

JFL figuratian,

1/ - Configuration !|Epperu:| PLC Projec. ..
B 1/0 Devices
--i"ﬁ Mappings

BB paste Chrl+y
B Paste with Links  Alt+Chrl4+y

Select the generated .tpy file.

Look in: | (=) INYT_Demo = Q2 mE

INYT _Derno, bpry |

1

File name: “IN\:"T_DemD |

Files of type: [IECT131 Project Info " tpy)

| Open |
==

Cancel

Lef Lo

The user variables defined in the PLC program are displayed as follows.
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Bl SYSTEM - Canfiguration
' MC - Configuration
[—]! PLC - Configuration
=-1EE THYT_Demn

iofm IMYT_Demo-Image
=-[B1 Standard

E%T Inputs

L E-ST MAIM,

“| %T RECEZ_PzD3

= § outputs

= L MAIN,

i g SENDZ_CW
4] SENDZ_PIDZ
-8 Cam - Configuration
= 170 - Configuration
BB 1/0 Devices
--i"ﬁ Mappings

Double-click the variable as shown in the figure, and in the dialog box that appears, select the corresponding object
to link the input variable.

mia P W MW e_MCLCIVE 0 1D DLW, UM 1D e.u)
Tputs ----- ] PEMWI_RECEIVE > 1B G7.0,UINTIG[2.0]
_ET MAIN, 1 ----- ] PEAWWA_RECEIVE > 1B B9.0, UINT1G [2.0]
9T SW_RECEVE > 1B 71.0,UINTIE(20]
wkpuks ..... %] P02 RECEMNE > IB 730 UINTIG[2.0]
_H, MAIN, -] P03 RECEIVE > |B 7E.0 UINT16[2.0] I
e el SERIMYR R o4 OFMd DCECRIE ~ 1D 770 LIRITAC M

Similarly, link the output variables in the same way, as show in the following figure.

= § Outputs {4 PKW4_SEND > OB E9.0,UINTTE[2.0]
ol mam, L o[ @I TW_SEND > GB 71.0.UINT1E [2.0]

| %l SEmMDZ_Cw |- 4| PZDZ_SEND > OB 730, UINTIG[2.0]

“| L SEMDZ_PZDZ . @[ PZD3_SEND > OB 750 UINTIG [20]

After linking, the variables are indicated by an arrow icon, as shown the following figure.

=158 PLC - Configuration
=-1EE TNYT Dema
-I- IMWT_Demo-Image
=-[B1 standard
El %T Inputs
BT MaIN,

v RECEE_F'EDS'
= &l OuUFFrE

-l MATN,
[ BT SErDz_Cw
|- #| senDz_pzDz

Click the icon shown in the following figure to activate the configuration just selected, and follow the prompts as
shown.

TwinCAT Syste x|

P | Document is modified!
@ 5 \-"(’1 Generate mapping before activate configuration
FEEE |

<
&

o,

u

| Yes " Mo | Cancel |

TwinCAT Syst [l TwinCAT Sys x|

P | Ackivate Configuration '? i ; q
\-‘}J {0ld Configurations will be overwritten!) _, ® Restart TwinCAT System in Run Mode

| K I Cancel | oK I Cancel |
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On the TwinCAT PLC Control interface, choose Online > Choose Run-Time System.

Extras Window  Help

z| %} E Lagin F11
Lagout FL2
- Download
Ry F5
Stopg Shift-HEE
Reset
Resef Al
Toagle Breakpoint Fa
Breakpoint: Diglag
Step over, Fio
Stem in F&
Single Eyele L o =
Write Yalues CEH+F7
Fatce Walues F7.
Release Faorce Shift+£7
Write/Force-Dialog ChrlHEhitF

Shov Call Shack. ..
Display: Flaw Comtrol Chr 11

Simulation Made
Communication Farameters, ..
Sourcecade download

Choose Run-Time Ststem. ..

Create Bootprojech
Create BEootproject (offling)
Delete Bootpraoject

Choose the connected PLC.

Choose Run-Time System

=4 ~Locak- [169.254.5.201.1] 5
MBS B Time 1 [Port 301

i 8 <Defaulty (255 255 2FF 265 255 255 Cancel
-8 C264804 (5381681011

F

Yersion Info...

Choose Online > Login.

Exkras Wiindow  Help

:l %‘ =4 | Login
2B2R ogou Fiz

- Dawnload

Choose Online > Create Bootproject to create a boost project before you download the PLC program.
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Window  Help

[Lagin F11
Logout Flz
Dawnload

Run F5S

Stop Shift+Fa
Reset

Resek All

Toggle Breakpoint Fa
Breakpoint Dialog

Step over F10
Stepin F&
Single Cycle CLrl+FS
Write Yalues Chrl+F7
Force Yalues F7
Release Force Shift+F7
Wite/Farce-Dialag Chrl+Shift+F7

Shiowe Call Stack. ..
Display Flow Cantral Chrl+F11

Simulation Mode
Cormmunication Parameters, .
Sourcecode download

Choose Run-Time System..,

Create Bookproject

Choose Online > Sourcecode download to download the sourcecode.

WWindow  Help

Lagin F11
Logouk F12
Dianlnad

Run FS

Stop Shift+Fa
Reset

Reset Al

Togale Breakpoint F9
Breakpoint Dialog

Step aver ]
Stepin F&
Single Cycle ChrH+FS
‘rite Walues CheH+F7
Force Yalues F7
Release Force Shift+F7
‘Write/Force-Dialog Ckrl+Shift+F7

Show Call Stack. ..
Display Flow Contral ChrHFLL

At this point, the PLC program has been downloaded to the PLC. After a power cycle, the PLC automatically runs
the program. For online debugging, log in to the PLC as described previously.

6.7.5.3 IN/JOUT module mapping description

In the configuration of EtherCAT to CANopen communication, to ensure efficient CANopen communication, the IN/JOUT
modules support selectable data lengths of 2, 4, 8, 10, and 12 words, but do not support 16 words. Selecting different
word types causes data mapping difference.
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® When the IN/OUT module is configured for more than 8 words, function code read/write operations are supported.
Mapping starts from PKW, and up to 7 PZD data items (PZD2-PZD8) can be read and written.

®  When the IN/OUT module selects 8 words or less, the mapping starts from CW/SW and it supports data reading and
writing of up to 7 PZDs, but it does not support reading and writing of PKW function codes.

6.7.6 Related parameters

The EtherCAT and PROFINET communications share the same channel in this product; therefore, the related function
codes are identical. Refer to 6.6 PROFINET-to-CANopen networking for details. Table 6-49 Lists only the
EtherCAT-specific function codes.

Table 6-49 Rectifier unit parameters

Rectifier
function Name Description Default
code
EtherCAT communication . . .
pP22.24 ) . Setting range: 0.0 (invalid), 0.1-30.0s 5.0s
timeout time

6.7.6.1 PDO count configuration parameters

By setting P21.33 (Number of slave nodes) and P21.51/P21.52, the maximum number of supported PDOs can be
configured. See Table 6-50 for details.

Table 6-50 GD600A EtherCAT expansion card PDO count configuration

PDO receive/transmit enable (P21.51/P21.52) Number of CANopen slave nodes (P21.33)
O0xOF: Max. support (PDO1, 2, 3, 4) <16
0x07: Max. support (PDO1, 2, 3) 216, <20
0x06: Max. support (PDO2, 3) >20, <31

6.7.6.2 CANopen master PDO transmission period parameters

Refer to section 6.6.6.2 CANopen master PDO transmission period parameters.

6.8 PROFIBUS-DP bus communication networking

6.8.1 Communication telegram structure

The communication data frame structure (PKW + PZD) of PROFIBUS-DP is identical to that of PROFINET. Refer to
section 6.6.6.2 CANopen master PDO transmission period parameters.

Parameter ! Process data
«——— identification ——»/+—— (PZD) E——
(PKW) ‘MFixed,hi Freely
| area ! configurable area
[ i
| | | ! \ | | |
|
| | | | CW |PZD2| PZD3| .. | PZD12
} } } } } PzD12
|

PKWL | PKW2 |PKWS | PKW4 | S |pZD2| PzD3 |
|
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6.8.2 Network topology

In this network, each unit is inserted with a PROFIBUS-DP communication card so that the PLC or another master device
can connect to the rectifier and inverter units.

oY)

)

TN

Y

A B A B A B
Rectifier Inverter Inverter . Inverter
unit unit 1 unit 2 unit N
DP DP DP DP
Llcommunication|! communication Llcommunication| | [ lcommunication| |
card - card . card \ /card
N S R - 4 N vV

PLC

Figure 6-12 PROFIBUS-DP communication network topology

6.8.3 Communication performance

In the GD600A PROFIBUS-DP bus communication networking, the number of nodes is determined by the number of
nodes supported by the PLC CPU. A maximum of 32 nodes (including the repeaters) are allowed to be connected in a
segment consisting of two repeaters. If there are more than 32 nodes, a repeater is required for relaying.
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6.8.4 Commissioning procedure
6.8.4.1 Commissioning flowchart for the PROFIBUS-DP network

Start

Ensure that the electrical wiring is correct and
secure.

Power on.
The panel data display is normal.

Rectifier: P00.14=1

Restore factory settings. —» Inverter: P00.18=1

v

Set the command channel —» P00

Set the DP slave address. — :?52:5}‘31252

\ 4
Set the PZD receive/transmit options. —»

Rectifier: P22
Inverter: P15

A\ 4

Perform host controller configuration.

A\ 4

Download and run the PLC user program.

\ 4
Stop.
\ The commissioning is completed. /

6.8.4.2 TIA portal configuration (S7-300)
Refer to section 6.5.6.2 TIA portal configuration (S7-300).

Note: In PROFIBUS-DP slave device configuration, there are differences between direct PROFIBUS-DP network
configuration and PROFIBUS-DP-to-CANopen gateway configuration.

In PROFIBUS-DP-to-CANopen gateway applications, each device must be configured with a corresponding number of
slots based on the number of CANopen slave nodes. In direct PROFIBUS-DP network configuration, multiple
PROFIBUS-DP devices are added to the network, and each device only requires the first slot module to be configured.

|5'?Topology\.riew ||ﬁgh MNetwork view ||—[|'|‘ Device view | Options

i’ H Device overview
~
|: . Module Rack slat | address | Q addre... v | Catalog
E Slave_1 2043* Ead |<Search>
Q,',\ INIOUT: 16 words_1 0..31 0..31 E Filter Profile: IE
o
&% » [l Head module

Il universal module
Il miouT: 2 waords
Il miouT: 4 words
[l miouT: 6 words
Il miouT: & words
Il miouT: 10 words
|1 | Il miouT: 12 words
[l miouT: 16 words

LT = B R B e F T e
i

‘@'l

o2 0ol 0 00 o000 oo

6.8.4.3 INJOUT module mapping description

In the configuration of PROFIBUS-DP bus communication, INOUT modules support selectable data lengths of 2, 4, 6, 8,
10, 12, and 16 words.
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When the IN/OUT module selects more than 8 words, it supports the reading and writing of function codes. To be specific,
mapping from PKW, it also supports data receiving and sending of up to 11 PZDs (PZD2-PZD12).

When the IN/OUT module selects 8 words or less, the mapping starts from CW/SW and it supports data reading and
writing of up to 7 PZDs (PZD2-PZD8), but it does not support reading and writing of PKW function codes.

6.8.5 Related parameters

Table 6-51 Rectifier unit parameters

Rectifier
function Name Description Default
code

Slot 1 expansion card type
P17.16 ) 0
(Near relay terminals) |0: No card

P1717 Slot 2 expansion card type|6: DP communication card 0
' (Near AC input cables)

] Displays the software version of the expansion card in
Slot 1 expansion card
P17.18 . slot 1. 0.00
software version

Range: 0.00-655.35

Displays the software version of the expansion card in

Slot 2 expansion card
P17.19 slot 2. 0.00

software version

Range: 0.00-655.35
Setting range: 0-20
P22.13- PzZD2 transmit-PZD12 |For details, see Group P22—Communication
pP22.23 transmit expansion function group 1 (PROFIBUS-DP) in the
gateway-type rectifier function parameter section.

Table 6-52 Inverter unit parameters

Inverter

function Name Description Default
code
P15.01 Module address Setting range: 0-127 2

Setting range: 0-47

P15.02—- PZD2 receive—PZD12 |For details, see Group P15—Communication card 1
P15.12 receive functions (PROFIBUS-DP) in the inverter function
parameter section.

Setting range: 0-47

P15.13- PzD2 transmit—-PZD12 |For details, see Group P15—Communication card 1
P15.23 transmit functions (PROFIBUS-DP) in the inverter function
parameter section.

Slot 1 expansion card
P19.00 type 0
(Near relay terminals) |0: No card

Slot 2 expansion card |6: DP communication card
P19.01 type 0
(Near AC output cable)

Slot 1 expansion card .
P19.03 . Setting range: 0.00-655.35 0.00
software version

Slot 2 expansion card )
P19.04 ) Setting range: 0.00-655.35 0.00
software version
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6.9 PROFINET bus communication networking

6.9.1 Communication telegram structure

The PROFINET communication telegram structure (PKW + PZD) is shown in the following figure. Refer to section 6.6.2.2
PROFINET telegram structure for details.

|
Parameter ; Process data
<«——— identification ——»<+——— (PZD) E—
(PKW) | Fixed 1 Freely
| area ! configurable area
! i
| | | ! \ | | |
I I I ! I I I I
| | | I CW |PZD2 PZD3 | 1 PZD12
PKW1 i PKW?2 i PKW3 i PKW4 i SW 1PZD23 PZD33 i PZD12
) ) ) | ! ) ) )

6.9.2 Network topology

PROFINET communication uses standard RJ45 ports. Line topology and star topology are supported. The electrical

connections are shown in Figure 6-13 and Figure 6-14. By installing PN communication cards in each unit, multiple PN
cards and the PLC form a PROFINET communication network.

oL

]

Rectifier unit

PROFINET
communication
card

PLC

ol Blg

A B

Inverter unit 1 Inverter unit 2 Inverter unit N

PROFINET
communication
card

PROFINET
communication
card

PROFINET
communication
card

Figure 6-13 PROFINET communication network line topology

Note: For star topology, a PROFINET switch is required.

Sl S

Sl

A B A B A B A B
Rectifier Inverter Inverter Inverter
. X 'y .
unit unit 1 unit 2 unit
PROFINET PROFINET PROFINET PROFINET
communication communication communication communication
L card . L card L L card , L card L
PLC
Switch

Figure 6-14 PROFINET communication network star topology
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6.9.3 Communication performance

In the Goodrive600A PROFINET bus communication networking, the number of nodes is determined by the number of
nodes supported by the PLC CPU. Take the Siemens S7-1200 PLC as an example: each PROFINET device occupies one
1/0 device slot. The S7-1200 PLC supports up to 16 1/O devices. As a result, a maximum of 15 PROFINET devices can be
connected in the control system, as one slot is occupied by the PLC itself.

PROFINET
I/0 devices Submodules
S7-1200 series 16 16*16

PLC model

6.9.4 Commissioning procedure

6.9.4.1 Commissioning flowchart for the PROFINET communication network
< Start >

‘ Ensure the electrical wiring is correct and secure.

Power on.
The panel data display is normal.

4

‘ Restore factory settings.

v

‘ Set the command channel.

v

Set the PROFINET communication timeout time. ’—} Rectifier: P22.26

Rectifier: P00.14=1
Inverter: P00.18=1

Rectifier : P00
Inverter: POO and P03

Inverter: P16.31

. . . Rectifier: P23
‘ Set the PZD receive and transmit options. Inverter: P16
‘ Perform host controller configuration. ‘

‘ Download and run the PLC user program.
v
Stop.
< The commissioning is complete. )
6.9.4.2 TIA portal configuration (S7-1500)
Refer to section 6.6.5.2 TIA portal configuration (S7-1500).

Note: In PROFINET slave device configuration, there are differences between direct PROFINET network configuration
and PROFINET-to-CANopen gateway configuration.

In PROFINET-DP-to-CANopen gateway applications, each device must be configured with a corresponding number of
slots based on the number of CANopen slave nodes. In direct PROFINET network configuration, multiple PROFINET
devices are added to the network, and each device only requires the first slot module to be configured.
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GD600_Profinet 1500 » Ungrouped devices » INVT [GD600 Profinet Adapter V1.0]

|; Topology view ”EE,, Network view |m1‘ Device view ‘ Options
it ' = Device overview |
E ¢ Module .. |Rack slot | address | Q address [Type ~ ‘ Catalog
| - T 0 0 GDB0D Profi_ | | |[iid] it
1 RO s L X1 L | A Fitter Profile:
& 32 Byte INIOUT_1 0 1 0..31 0.31 32 Byte INI... ~
« 16 Byte INIOUT_1 0 2 32..47  32.47 |16Byte INI.. ' ,n HEZdIdeUIE
8 Byte INJOUT_1 0 3 48.55 48.55 |8Byte INIOUT - ?gomur;wr
-— 16 Byte INIOUT_2 g ;1 56.71 56.71  16Byte INi I o eyee miouT
Il 12 Byte INIOUT
- g : Il 16 Byte IniOUT
N 2 eyte niOUT
= o 8 Il 24 Byte INiOUT
b 0 ? Il 32 Byte INiOUT
I g 1? N - eyte INIIOUT
- o e Il & eyte NiOUT
0 13
0 14
o 15
0 16
0 17
0 18
o 19
0 20
0 21
<] v & <] i ] >
|§. Properties H"j‘.lnfo y”ﬂ Diagnostics | ¥ | Information

6.9.4.3 IN/OUT module mapping description

In the configuration of PROFINET bus communication, IN/OUT modules support the data length of only 16 words. The
IN/OUT module with a 16-word data length supports function code read/write operations. Mapping starts from PKW, and
up to 11 PZD data items (PZD2-PZD12) can be read and written.

6.9.5 Related parameters

Table 6-53 Rectifier unit parameters

Inverter
function Name Description Default
code
Slot 1 expansion card type
P17.16 P ) P 0
(Near relay terminals) |0: No card
P17.17 Slot 2 expansion card type|15: PROFINET communication card 0
' (Near AC input cables)
. Displays the software version of the expansion card in
Slot 1 expansion card
P17.18 ) slot 1. 0.00
software version
Range: 0.00-655.35
. Displays the software version of the expansion card in
Slot 2 expansion card
P17.19 ) slot 2. 0.00
software version
Range: 0.00-655.35
PROFINET
P22.26 communication timeout |Setting range: 0.0 (invalid), 0.1-30.0s 5.0s
time
pP23.28 PZD2 transmit /
P23.29 PZD3 transmit ) 5 /
P23.30 PZD4 transmit Setting range. 0-20 o /
- For details, see Group P23—Communication
P23.31 PZD5 transmit ] ) /
- expansion function group 2
P23.32 PZD6 transmit . /
- (EtherNet/PROFINET/EtherCAT) in the gateway-type
P23.33 PZD7 transmit - . . /
rectifier function parameter section.
P23.34 PZD8 transmit /
P23.35 PZD9 transmit /
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Inverter
function Name Description Default
code
P23.36 PZD10 transmit /
P23.37 PZD11 transmit /
P23.38 PZD12 transmit /
Table 6-54 Inverter unit parameters
Inverter
function Name Description Default
code
Setting range: 0.0-600.0s
Time to identify expansion o ) o .
P16.24 card 1 The value 0.0 indicates that identification fault will not 0.0s
be detected.
Setting range: 0.0-600.0s
Time to identify expansion . . .
P16.25 card 2 The value 0.0 indicates that identification faults are| 0.0s
not detected.
Communication timeout |Setting range: 0.0-600.0s
P16.27 | time of expansion card in |The value 0.0 indicates that disconnection faults are| 0.0s
card slot 1 not detected.
Communication timeout |Setting range: 0.0-600.0s
P16.28 | time of expansion card in |[The value 0.0 indicates that disconnection faults are|  0.0s
card slot 2 not detected.
PROFINET
P16.31 communication timeout |Setting range: 0.0 (invalid)—-60.0s 5.0s
time
Setting range: 0—47
P16.32— PZD2 receive-PZD12 |For details, see Group P16—Communication card 2 /
P16.42 receive functions (Ethernet/PROFINET/EtherCAT) in the
inverter function parameter section.
Setting range: 0—-47
P16.43- PZD2 transmit—-PZD12 |For details, see Group P16—Communication card 2 /
P16.53 transmit functions (Ethernet/PROFINET/EtherCAT) in the
inverter function parameter section.
P19.00 Slot 1 expansion cz-alrd type 0
(Near relay terminals) |0: No card
P19.01 Slot 2 expansion card type|11: PROFINET communication card 0
(Near AC output cable)
Slot 1 expansion card )
P19.03 ) Setting range: 0.00-655.35 0.00
software version
Slot 2 expansion card .
P19.04 ) Setting range: 0.00-655.35 0.00
software version

6.10 EtherCAT bus communication networking

6.10.1 Communication frame structure

The EtherCAT frame structure (PKW + PZD) is identical to the corresponding PROFINET telegram structure. Refer to

section 6.6.2.2 PROFINET telegram structure for details.
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Parameter ! Process data
«———— identification ——»]<«—— (PzD) —*
(PKW) | ¢ Fixed | Freely
- '»! )
| area ! configurable area
! i
| | | ! \ | | |
I I I ! I I I I
| | | I CW |PzZzD2| PZD3:| .. | PzZD12
PKW1 i PKW2 i PKW3 i PKW4 i SW 1PZD23 PZDSi i PZD12
) ) ) | ! ) ) )

6.10.2 Network topology

In this network, each unit is inserted with an EtherCAT communication card so that the PLC or another master device can
connect to the rectifier and inverter units. The EtherCAT RJ45 ports are differentiated for input and output. The PLC is
connected to the IN port of the first unit, and the OUT port of the first unit is connected to the IN port of the second unit, as

shown in the following figure.

L

=i
\
PLC

L

Rectifier Inverter
unit unit 1
EtherCAT EtherCAT
—— Communication— L—{communication
card card

— _—

L

Inverter
unit 2

EtherCAT
communication|—
card

N N
/ \\\ // \\ ] -
d - —

Figure 6-15 EtherCAT communication network topology

6.10.3 Communication performance

w | |

L

Inverter N

EtherCAT
—communication |—
card

ouT

In the Goodrive600A EtherCAT bus communication networking, the number of nodes is determined by the number of

nodes supported by the PLC CPU. A maximum of 32 nodes (including the repeaters) are allowed to be connected in a

segment consisting of two repeaters. If there are more than 32 nodes, a repeater is required for relaying.
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6.10.4 Commissioning procedure
6.10.4.1 Commissioning flowchart for the EtherCAT network

Start

J

‘ Ensure the electrical wiring is correct and secure. ‘

‘ Power on. ‘
The panel data display is normal.

Rectifier: P00.14=1

Restore factory settings. — Inverter: P0O.18=1

v

Set the command channel.

v

Set the EtherCAT communication timeout time.

. . ) Rectifier: P23
Set the PZD receiving and sending options. ——J»> m?,g::: P16

v

Perform host controller configuration.

v

Download and run the PLC user program.
( Stop.
\_ The commissioning is complete.

6.10.4.2 TwinCAT configuration (PLC model: Beckhoff CX5010)

Refer to section 6.7.5.2 TwinCAT portal configuration (PLC model: Beckhoff CX5010) for details.

Rectifier : POO
Inverter: POO and P03

Rectifier: P22.26
™ Inverter: P16.31

Note: In EtherCAT slave device configuration, there are differences between direct EtherCAT bus communication network
configuration and EtherCAT-to-CANopen gateway configuration.
In EtherCAT-to-CANopen gateway applications, each device must be configured with a corresponding number of slots
based on the number of CANopen slave nodes. In direct EtherCAT bus communication network configuration, multiple
EtherCAT devices are added to the network, and each device only requires the first slot module to be configured.
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6.10.4.3 IN/OUT module mapping description

In the configuration of EtherCAT bus communication, IN/OUT modules support selectable data lengths of 2, 4, 6, 8, 10, 12,
and 16 words.

When the IN/OUT module selects more than 8 words, it supports the reading and writing of function codes. To be specific,
mapping from PKW, it also supports data receiving and sending of up to 11 PZDs (PZD2—-PZzD12).

When the IN/OUT module selects 8 words or less, the mapping starts from CW/SW and it supports data reading and
writing of up to 7 PZDs (PZD2-PZD8), but it does not support reading and writing of PKW function codes.

6.10.5 Related parameters

The EtherCAT and PROFINET communications share the same channel in this product; therefore, the related function
codes are identical. Refer to section 6.9.5 Related parameters for details. Table 6-55 and Table 6-56 list only the
EtherCAT-specific function codes.

Table 6-55 Rectifier unit parameters

Inverter
function Name Description Default
code
EtherCAT communication . . .
pP22.24 . ) Setting range: 0.0 (invalid), 0.1-30.0s 5.0s
timeout time
Table 6-56 Inverter function parameters
Inverter
function Name Description Default
code
EtherCAT communication . ) )
P16.30 . . Setting range: 0.0 (invalid), 0.1-60.0s 5.0s
timeout time
Industrial Ethernet
P16.58 communication card IP  |Setting range: 0—255 192
address 1
Industrial Ethernet
P16.59 communication card IP  |Setting range: 0—255 168
address 2
Industrial Ethernet
P16.60 communication card IP  |Setting range: 0—255 0
address 3
Industrial Ethernet
P16.61 communication card IP  |Setting range: 0—255 1
address 4
Industrial Ethernet
P16.62 | communication card subnet |Setting range: 0-255 255
mask 1
Industrial Ethernet
P16.63 | communication card subnet |Setting range: 0-255 255
mask 2
Industrial Ethernet
P16.64 | communication card subnet |Setting range: 0-255 255
mask 3
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Inverter
function Name Description Default
code
Industrial Ethernet
P16.65 | communication card subnet |Setting range: 0-255 0
mask 4
Industrial Ethernet
P16.66 |[communication card gateway|Setting range: 0-255 192
1
Industrial Ethernet
P16.67 |communication card gateway|Setting range: 0-255 168
2
Industrial Ethernet
P16.68 |communication card gateway|Setting range: 0-255 0
3
Industrial Ethernet
P16.69 |communication card gateway|Setting range: 0-255 1
4
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7 Industry application solutions

7.1 Tension control solutions

In many fields of industrial production, precise tension control is needed to maintain a constant output tension of the drive
equipment, in order to improve the quality of the products. In the winding and unwinding of some industries such as paper
processing, printing and dyeing, packing, wire and cable manufacturing, textile, fiber, optic cable, leather, metal foll
material processing and so on, tension needs to keep constant.

The VFD controls the tension through the output torque or speed of the motor. There are three kinds of control modes:
tension speed control mode, open loop tension torque control mode and close-loop tension torque control mode.

The tension control function is primarily implemented through groups P90-P92. Group P90 is the basic function group for
tension control, group P91 is the closed-loop function group for tension control, and group P92 is the auxiliary function
group for tension control.

7.1.1 Sketch map of tension control

O

Traction

Tension feedback
Unwinding in speed mode

Winding in torque mode

Traction

Tension feedback

Unwinding in torque mode Winding in speed mode

Traction

Tension feedback Tension feedback

Unwinding in speed mode Winding in speed mode
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<—> Traction

Unwinding in torque mode Winding in torque mode

In some special situations, if the coil diameter can be counted through thickness, the following modes are available:

4V>
Unwinding in speed mode Winding in torque mode
V
4>
Unwinding in torque mode Winding in speed mode
7.1.2 Control mode selection
Different tension control modes can be selected by setting P90.00.
Function o
Name Description Default
code

0: Standard mode (tension control disabled; operates as a
general-purpose VFD)

1: Open-loop torque mode

2: Closed-loop speed mode

. 3: Closed-loop torque mode

Tension control .
P90.00 ) 4: Reserved (Constant linear speed mode) 0
mode selection )
5: Traction mode

6: Standard winding/unwinding mode (feedforward speed
mode)

7: Direct speed/torque mode (torque debugging mode)

8: Reserved (Wiring mode)

Open-loop torque mode: P90.00=1

There is no tension feedback signal in the open-loop tension torque control mode, but stable tension control can be
achieved by directly adjusting the motor torque magnitude, and its speed follows the linear speed of the material
automatically. The feasibility of this control method is based on the following principle: In a winding/unwinding control
system, the tension F of the wire/strip material on the roll, the current roll diameter D, and the output torque T of the roll
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shaft satisfy the following relationship:

T=FD/2

Therefore, the material tension can be controlled by adjusting the output torque of the winding shaft according to changes
in the roll diameter. To ensure constant tension during the acceleration and deceleration processes, the VFD is equipped
with built-in friction compensation and inertia compensation modules. It calculates the present drum's rotation inertia in
real time and applies inertia compensation to the torque based on the present rate of speed change. To ensure tension
control accuracy, the system must run in the closed-loop vector control mode with an installed encoder. The control
schematic diagram is shown as follows.

Tension reference | Torque calculation based Basic reference torque
R
Mechanical

on tension }
+ Motor reference
system inertia ( g J——loaue—p-
+} Inertia +$

compensation
T=J*dQ/dt forque ™
Material inertia* +

Friction compensation
torque

Closed-loop speed mode: P90.00=2

Closed-loop tension speed control is implemented through tension detection feedback signal (such as tension sensor or
tension pendulum). In this mode, PID calculation is executed according to feedback signal, so as to adjust the motor
rotation speed directly to control linear speed synchronization and tension stability. When using a tension pendulum or
floating roller as feedback, changing the set value (PID given) can change the actual tension, or changing the mechanical
configuration such as the counterweight of the tension pendulum or floating roller can also change the tension. The control
schematic diagram is shown as follows.

Material line speed | Frequency calculated Basic frequency reference
‘>

based on line speed +} Motor

frequency
reference

Tension reference

Trim
frequency

PID control

Tension
feedback

Note: This tension control mode is applicable to space voltage, SVC, and closed-loop vector control modes. When
accurate tension control is required, the closed-loop vector control mode must be used.

Closed-loop torque mode: P90.00=3

The VFD keeps the tension on the material constant by controlling the motor output torque and needs to operate in the
closed-loop vector control mode with an encoder installed. It is applicable to scenarios with tension detection sensors,
which obtains higher tension control accuracy.

Similar to the open-loop tension torque control mode, it supports all the functional modules of open-loop tension torque
control, the difference is that the closed-loop mode has a tension detection sensor installed on the winding and unwinding
side and the closed-loop mode has an additional tension feedback PID closed-loop adjustment module. The control
schematic diagram is shown as follows.
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Tension feedback

Trim torque
PID control
Tension reference * !
Tension Basic torque + Motor torque
reference o | Calculate torque based reference | + reference
o on tension
Mechanical

system inertia
Inertia compensation
torque

+

T=J*dQ/dt
A

Material inertia + L +
Q Friction
e

compensation torqu

Traction mode: P90.00=5

In applications with a dual VFD wire drawing machine featuring a pendulum and a traction main drive, the traction VFD is
set to this mode during the winding/unwinding process. If the system needs to run in constant speed mode, it is generally
set to the standard winding/unwinding mode (P90.00=6) in coordination with the rewinding VFD.

Standard winding/unwinding mode (feedforward speed mode): P90.00=6

The standard winding/unwinding mode is a type of closed-loop speed control mode, also implemented through tension
feedback signals (such as from a tension sensor or pendulum). It is suitable for simple tension applications, such as
dual-VFD wire drawing machines with a pendulum and a traction main drive.

The difference from closed-loop tension speed control is that there is no roll diameter calculation frequency (using line
speed calculation or thickness accumulation method). Instead, the PID tuning frequency is superimposed by the
feedforward gain K1 * Traction main drive speed. The feedforward gain K1 is calculated by dividing the feedback
pendulum position into multiple zones, with integration performed based on the integration time set for each zone. At the
same time, the real-time speed of the traction main drive needs to be transmitted to the rewinding VFD through the analog
output port to respond to the acceleration and deceleration processes of the traction main drive in real time. In this mode,
PID calculation is also performed based on feedback signal, and the motor speed is directly adjusted to achieve
synchronized line speed and stable tension control. The control schematic diagram is shown as follows.

Master traction speed | cajculate feedforward gain |Basic frequency reference (Master speed * K1)
» K1

Motor frequency
reference

Tension reference

*b

PID control
Tension feedback ~

Direct speed/torque mode (torque debugging mode): P90.00=7

Trim frequency

During equipment debugging, the torque debugging mode can be selected, and torque setting can be directly adjusted
through P90.07, facilitating the debugging process.

7.1.3 Winding/unwinding mode

The winding/unwinding mode can be selected by simultaneously setting the function codes P09.01 and P05.05-P05.06 to
74.

Function L
Name Description Default
code
Winding/unwinding |0: Winding
P90.01 o 0
mode 1: Unwinding
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o o DI terminal No. 74 (O: Ineffective; 1:
P90.01 (0: Winding, 1: Unwinding) . Mode
Effective)
0 0 Winding
1 0 Unwinding
0 1 Unwinding
1 1 Winding

7.1.4 Frequency upper limit of winding/unwinding

Set P90.04 to select the frequency upper limit channel in torque control.

Function o
Name Description Default
code
Winding/unwinding [0: Winding
P90.01 o 0
mode 1: Unwinding
Winding frequency )
P90.02 . Setting range: 0.00Hz—P00.03 50.00Hz
upper limit
Unwinding
P90.03 frequency upper |[Setting range: 0.00Hz—P00.03 1.00Hz
limit
0: Keypad
1: All
2: AlI2

Frequency upper
P90.04 .q. ¥ Upp 3: Al3 0
limit channel
4-5: Reserved

6: Automatic upper limit value (Winding runs at the present
frequency)

Actual frequency |Displays the actual frequency upper limit.
P90.05 . i 20.0Hz
upper limit Setting range: 0.01Hz—P00.03

Speed limit in torque mode for winding/unwinding:
Setting through the keypad: P90.04=0

The frequency upper limit of winding is specified by P90.02, while the frequency upper limit of unwinding is specified by
P90.03.

Setting through analog: P90.04=1, 2, or 3

It is determined by analog input voltage or current. 10V or 20mA corresponds to the frequency upper limit set by P90.02 or
P90.03.

Automatic upper limit value: P90.04=6

The frequency is calculated based on the linear speed. The following formula shows how to calculate the frequency based
on the linear speed and present roll diameter:

F=vxixp/(60xmxD)
In the formula, v is line speed, i is the transmission ratio, p is the motor pole pair number, and D is the current roll diameter.
7.1.5 Linear speed setting

Set P90.13 to select a linear speed input source.

Function o
Name Description Default
code
Line speed input |0: Line speed is 0
P90.13 0
method 1: Al
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Function L
Name Description Default
code

2: Al2

3: AI3

4-5: Reserved

6: Modbus communication (200FH: 0.0-P90.14)

7: Max. line speed

8: Based on master pulse calculation (encoder pulse train)
9: CANopen/PROFINET/EtherCAT/PROFIBUS-DP
communication

. Specifies the max. line speed. .
P90.14 Max. line speed ] ) 300.0m/min
Setting range: 0.0-3000.0m/min

. . Displays the real-time line speed. .
P90.15 |Real-time line speed . . 0.0m/min
Setting range: 0.0m/min—P90.14

Main traction roller |Specifies the main traction roller diameter.
P90.78 ) ) 500mm
diameter Setting range: 1-10000mm

Master traction drive ratio = Motor rotation speed/Master
Traction roller traction roller rotation speed = Master traction roller
P90.79 o ) ) ) 1.00
transmission ratio |diameter/Motor shaft diameter

Setting range: 0.01-300.00

Linear speed=0: P90.13=0
The linear speed input is invalid.
Setting through analog: P90.13=1, 2, or 3

It is determined by analog input voltage or current. 10V or 20mA corresponds to the max. linear speed specified by
P90.14.

Setting through communication: P90.13=6

It is written by communication, of which the address is 200F in hex format, with the value ranging from 0.0 to P90.14.
Max. linear speed: P90.13=7

The linear speed is set to the max. linear speed specified by P90.14.

Setting through main traction encoder frequency-divided input: P90.13=8

The line speed is calculated using the divided encoder pulses from the main traction roll shaft or motor, together with
P90.78 and P90.79.

Note: When the VFD operates as the master with tension control enabled, set P90.48 and P90.49 to adjust the
acceleration and deceleration time of the line speed. When it operates as a slave, set P90.48 and P90.49 to 0.

Function L
Name Description Default
code
Traction machine )
P90.48 i Setting range: 0.00-300.00s 15.00s
ACC Time
Traction machine .
P90.49 ) Setting range: 0.00-300.00s 15.00s
DEC time

7.1.6 Roll diameter calculation

[ | Initial roll diameter selection

Set any one of P05.01-P05.06 to 80 or 81.

The following table lists the initial roll diameter selection methods (DI1=80, DI2=81).
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DI2 DI1 Initial roll diameter
OFF OFF P90.18 (Winding) P90.22 (Unwinding)
OFF ON P90.19 (Winding) P90.23 (Unwinding)
ON OFF P90.20 (Winding) P90.24 (Unwinding)
ON ON P90.21 (Winding) P90.25 (Unwinding)
Function o
Name Description Default
code
1
Function selection of ) 2
. . . Setting range: 0-107
P05.01- multifunction digital - . ) 7
) ) 80: Initial roll diameter selection 1
P05.06 input terminals (S1— . . . 0
81: Initial roll diameter selection 2
S4) 0
0
P90.17 Max. roll diameter |Setting range: 1-10000mm 1200mm
Winding initial roll
P90.18 ) 80mm
diameter O
Winding initial roll
P90.19 ) 100mm
diameter 1
Winding initial roll
P90.20 ) 120mm
diameter 2
Winding initial roll
P90.21 . 150mm
diameter 3 )
—— Setting range: Omm-P90.17
Unwinding initial roll
P90.22 ) 800mm
diameter O
Unwinding initial roll
P90.23 ) 900mm
diameter 1
Unwinding initial roll
P90.24 ) 1000mm
diameter 2
Unwinding initial roll
P90.25 ) 1200mm
diameter 3
0: Terminal reset
Roll diameter reset |1: Stop reset
P90.27 _ o S . 0
method selection |2: Communication reset (When this option is selected, it
automatically changes to O after resetting once.)

u Roll diameter calculation

Set P90.16 to select a roll diameter calculation method.

Function

Name Description Default

code

0: No calculation

1: Linear speed

2: PG thickness accumulation method

) 3-5: Reserved
Roll diameter ] ]

P90.16 6: All calibration method 0

calculation method ) )
7: Al2 calibration method

8: Al3 calibration method
9: SVC evaluation method
10: Reserved (Automatic identifying switchover)

No roll diameter calculation: P90.16=0
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Control applications without winding do not need roll diameter calculation.
Calculation method based on linear speed: P90.16=1

This calculation method is not related to material thickness, applicable to wires. You need to set P90.32=0 in this case.
The calculation method is based on the linear speed and running frequency in real time, and errors are not cumulative.
When the linear speed is lower than P90.28, keep the present roll diameter value without calculation. When the linear
speed is higher than P90.28, the roll diameter calculation needs to be performed again. When selecting the method,
certain conditions must be met for linear speed setting, and P90.06 must be set correctly.

PG thickness accumulation method: P90.16=2

This method is applicable to strips. You need to set P90.32=1 in this case. This method does not require a linear speed,
and the calculation is cumulative based on the material thickness and the circle count signal, and the calculation result is
smooth, but it will accumulate errors.

Note: The material thickness is determined by digital input terminals 85 (material thickness terminal 1) and 86 (material
thickness terminal 2).

Material thickness terminal 2 (0: Invalid; 1:|Material thickness terminal 1 (0: Invalid; 1: . )
) ) Material thickness
Valid) Valid)
0 0 P90.34
0 1 P90.35
1 0 P90.36
1 1 P90.37

For every ixk motor revolutions, the roll diameter increases by twice the material thickness (where i is the gear ratio,
P90.06, and k is the number of turns per layer).

Setting through the high-speed pulse: P90.16=3 or 4

It is applicable to scenarios where the roll diameter is detected with a roll diameter detection sensor, in which P90.17 (Max.
roll diameter) must be set correctly.

Setting through analog: P90.16=6, 7, or 8

For applications where the roll diameter is detected with a roll diameter detection sensor, in which P90.17 (Max. roll
diameter) must be set correctly. For example, if you set P90.16 =1 (Set by Al1), 100.0% of All input corresponds to the roll
diameter specified by P90.17.

SVC evaluation method: P90.16=9

When the motor driving mode is SVC, the roll diameter is calculated based on the evaluation of motor rotation speed.

Function o
Name Description Default
code

Setting range: 0.01-300.00

When the roll diameter is calculated based on the line
speed, a larger reel mechanical transmission ratio results
. in a larger calculated roll diameter. Refer to this rule, and
Reel mechanical ) . o
P90.06 o ] calibrate the parameter according to the deviation of the 1.00
transmission ratio )
calculated value of the roll diameter from the actual value.
Roll shaft mechanical transmission ratio = Motor speed /
Roll shaft speed = Roll shaft diameter / Motor shaft

diameter

Min. line speed for roll . . .
P90.28 ) . Setting range: 0.1-300.0m/min 15.0m/min
diameter calculation

Roll diameter i 1.000s
P90.29 o Setting range: 0.000-30.000s
calculation interval (P90.16=1)
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Function .
Name Description Default
code
0.000s
(P90.16#1)
Roll diameter 0: No restriction
P90.30 calculation 1: Winding can only increase, unwinding can only 1
monotonicity selection|decrease.
0.10mm/T
P90.31 Roll diameter change |Setting range: 0.00mm/T—-P90.26 (P90.16=1)
rate 1 0.00mm/T: No restriction 0.00mm/T
(P90.16#1)
Setting range: 0.000-10.000s
Roll diameter A great setting value indicates a smoother roll diameter
P90.41 L . . . . 3.000s
calculation filter time |calculation value, while the delay of the roll diameter
change increases.

7.1.7 Tension PID control

Set P91.09 to select tension adjustment parameters.

Function

Name Description Default
code
0: Use the first set of parameters
1: Adjust based on roll diameter (linear change between
initial winding diameter and initial unwinding diameter)
PID control parameter|2: Adjust based on frequency
P91.09 0

selection 3: Adjust based on linear speed

4: Adjust based on deviation

5: Terminal

Note: P90.00=6, 4 (Winding); 2 (Unwinding)

Fixed to the first group of PID parameter in P91: P91.09=0
Parameters P91.10-P91.12 are used (the first group of PID parameter).
Ratio of present value to max. value: P91.09=1, 2, 3, or 4

If the ratio of present value to max. value is less than P91.16, use P91.10-P91.12 (first group of PID parameter); if the
ratio is greater than P91.17, use P91.13-P91.15 (second group of PID parameter); if the ratio is between P91.16 and
P91.17, the linear change values are taken between the first group and second group. See the following figure for the
linear change.

Second group of
PID parameters
P91.13 - P91.15

First group of
PID parameters
P91.10 - P91.12 :

\/

Terminal based switchover: P91.09=5
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Set any one of P05.01-P05.06 to 83 to select different PIDs. By default, if the terminal is not on, the first group (P91.10-
P91.12) is selected; if the terminal is on, the second group (P91.13-P91.15) is selected.

Function o
Name Description Default
code
P05.01 1
P05.02 | Function selection of 2
P05.03 multifunction digital |Setting range: 0-107 7
P05.04 input terminals (S1- [83: Tension PID switching 0
P05.05 S4) 0
P05.06 0
. . Setting range: 0.000—-30.000
P91.10 Proportional gain 1 o o 0.200
Note: P90.00=6, 0.060 (Winding); 0.300 (Unwinding)
P91.11 Integral time 1 Setting range: 0.00-30.00s 0.00s
P91.12 Differential time 1  |Setting range: 0.000-30.000s 0.000s
. . Setting range: 0.000-30.000
P91.13 Proportional gain 2 o o 0.200
Note: P90.00=6, 0.100 (Winding); 0.400 (Unwinding)
P91.14 Integral time 2 Setting range: 0.00-30.00s 0.00s
P91.15 Differential time 2  |Setting range: 0.000-30.000s 0.000s
P91.16 PID1 switching point |Setting range: 0.00-100.00% 4.00%
o . Setting range: 0.00-100.00%
P91.17 PID2 switching point o o 45.00%
Note: P90.00=6, 45 (Winding); 90 (Unwinding)

7.1.8 Tension setting

When P90.00 is set to 1 or 3 and torque control is used, tension setting must be made. The set torque can be calculated
based on the roll diameter and the set tension.

Function o
Name Description Default
code

Setting range: 0-8

0: Standard mode (tension control disabled; operates as a

general-purpose VFD)
: Open-loop torque mode
: Closed-loop speed mode

Tension control mode |3: Closed-loop torque mode
P90.00 0

selection : Constant linear speed mode (reserved)
: Traction mode

: Standard winding/unwinding mode

~N O oA W N P

: Direct speed torque mode (torque or speed execution,
requires inertia compensation and friction compensation)
8: Wire alignment mode (reserved)

0: Keypad
1: All
2: Al2

. 3: Al3
Tension reference
P90.55 . 4-5: Reserved 0
method selection L
6: Modbus communication
7: Direct torque setting
8: CANopen/PROFINET/EtherCAT/PROFIBUS-DP
communication

P90.56 Digital tension Setting range: ON-P90.57 ON
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Function .
Name Description Default
code
reference
P90.57 Max. tension Setting range: 0—60000N 10000N
Tension reference )
P90.58 i Setting range: 0—60.00s 0.00s
change time

7.1.9 Tension taper

Tension taper is generally used for winding, which can control the tension to decrease accordingly as the roll diameter
increases, in order to prevent damage to the roll shaft and improve the product curl effect. The VFD provides four tension
taper calculation methods.

Method 1 Set P90.61 to 0 to select the inverse proportional curve calculation method. The formula is as follows.

D, + D
F=Fx[1-k@-———72)]
D+ D,
In the algorithm, F, is the tension setting, k is the tension taper coefficient, D, is the empty-roll diameter, D is the
present roll diameter, D, is the tension taper compensation used to compensate for the difference between the

calculated roll diameter value and the actual roll diameter. See the following figure.

A Relative tension setting
100.0%
100.0% - Relative Current roll
tension setting | diameter

DO Dmax
Method 2 Set P90.61 to 1 to select the single-segment linear calculation method.

Method 3 Set P90.61 to 2 to select the two-segment linear calculation method.

Method 4 Set P90.61 to 3 to select the multi-segment linear calculation method (20 segments). This method must be used
in conjunction with P92.08-P92.47. The schematic diagram is as follows.
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A Relative tension setting

Current
Ko roll
‘ ; ; . diameter
DO D1 D2 Drmax
Function L
Name Description Default
code
0: Digital tension taper
1: All (relative to digital tension taper value)
Tension taper input  |2: Al2
P90.59 0

method 3: AI3

4-5: Reserved

6: Modbus communication (2011H: 0.00—-100.00%)
P90.60 Digital tension taper |Setting range: 0.00—100.00% 0.00%
0: Curve taper

1: Single-segment linear taper (denominator 1000)

P90.61 | Tension taper method ) ) ) 1
2: Two-segment linear taper (interpolation)

3: Twenty-segment linear taper (interpolation)

Tension taper

P90.62 . Setting range: 0—10000mm 1mm
compensation
Intermediate roll )
P90.63 ) Setting range: P90.18-90.22 500
diameter
P90.64 | Intermediate tension |Setting range: 0.00-100.00% 80.00%
Tension at max. roll )
P90.65 ) Setting range: 0.00-100.00% 50.00%
diameter

7.1.10 Multi-segment integration

Multi-segment integration is used to calculate the feedforward gain K1 in the standard winding/unwinding mode, which is
also implemented through tension feedback signals (such as from a tension sensor or pendulum). It is suitable for simple
tension applications, such as dual-VFD wire drawing machines with a pendulum and a traction main drive. The
feedforward gain K1 is calculated by dividing the feedback pendulum position into multiple zones, with integration
performed based on the integration time set for each zone. At the same time, the real-time speed of the traction main drive
needs to be transmitted to the rewinding VFD through the analog output port to respond to the acceleration and
deceleration processes of the traction main drive in real time.

Function L
Name Description Default
code
P91.33 Deviation 0 Setting range: 0.00%-P91.34 4.00%
P91.34 Deviation 1 Setting range: P91.33-P91.35% 12.00%
P91.35 Deviation 2 Setting range: P91.34-P91.36% 22.00%

-234-



Goodrive600A Series High-performance Multi-drive VFD Industry application solutions

Function .
Name Description Default
code
P91.36 Deviation 3 Setting range: P91.35-P91.37% 37.00%
P91.37 Deviation 4 Setting range: P91.36-P91.38% 52.00%
P91.38 Deviation 5 Setting range: P91.37-100.00% 72.00%
167.0s
Soft startup integral ) (winding)
P91.39 . Setting range: 0.0-1000.0s
time 143.0s
(unwinding)
909.0s
. . (winding)
P91.40 Integral time 1 Setting range: 0.0-1000.0s
555.0s
(unwinding)
333.0s
. . (winding)
P91.41 Integral time 2 Setting range: 0.0-1000.0s
200.0s
(unwinding)
133.0s
. . (winding)
P91.42 Integral time 3 Setting range: 0.0-1000.0s +7.0s
(unwinding)
67.0s
. . (winding)
P91.43 Integral time 4 Setting range: 0.0-1000.0s
36.0s
(unwinding)
25.0s
. . (winding)
P91.44 Integral time 5 Setting range: 0.0-1000.0s 135
.5s
(unwinding)
9.0s
. . (winding)
P91.45 Integral time 6 Setting range: 0.0-1000.0s 5.0s
(unwinding)
Deviation integral )
P91.46 Setting range: 0.00-500.00% 0.00%
actual value
L 0: Feedforward gain*All Oorl
Deviation integral . -
. 1: Feedforward gain*Al2 (Winding)
P91.47 action channel .
) 2: Feedforward gain*10V 2
selection o
3-4: Reserved (Unwinding)
0: Feedforward gain unchanged
POl 48 Deviation integral |1: O to feedforward gain upper limit 1 (winding)
' range selection 2: -feedforward gain upper limit to + feedforward gain 2 (unwinding)
upper limit
500.00%
Deviation integral i (winding)
P91.49 o Setting range: 0.00-500.00%
upper limit 100.00%
(unwinding)
50.00%
P91.50 |Deviation integral gain |Setting range: 0.00-500.00% (winding)
0.00%

-235-



Goodrive600A Series High-performance Multi-drive VFD Industry application solutions

Function .
Name Description Default
code
(unwinding)
Setting range: 0x00-0x11
Ones place:
Deviation integral 0: Automatlc reset . .
P91.51 | 1: Terminal reset (shared roll diameter reset terminal) 0x10
power-loss memory |- place:
0: Save at power off
1: Do not save at power off

7.1.11 Friction compensation

Friction compensation is valid when P90.00 is set to 1 or 3. In the process of material winding or unwinding, there is
frictional resistance on the machinery. In the case of winding, for example, the frictional resistance will make the material
tension smaller. By appropriately setting the friction compensation value, the friction resistance can be reduced to some
extent, and the tension control effect can be improved. The system has inconsistent resistance values at high speed and
low speed, and constant tension cannot be obtained throughout the entire process only by using constant friction
compensation torque. Proper setting of P90.08—-P90.12 can compensate for the effect caused by system resistance.

Function o
Name Description Default
code

Static friction torque )

P90.08 ) Setting range: 0.0-100.0% 0.0%
compensation

Dynamic friction torque .

P90.09 Setting range: 0.0-100.0% 0.0%

compensation

Torque compensation for )
P90.10 . Setting range: 0.0-100.0% 0.0%
max. line speed

Static friction frequency )
P90.11 Setting range: 0.01Hz—P00.03 1.00Hz
threshold

Dynamic friction )
P90.12 Setting range: 0.01Hz—P00.03 5.00Hz
frequency threshold

7.1.12 Inertia compensation

Inertia compensation is valid when P90.00 is set to 1 or 3. In the case of fast ACC/DEC control, on the winding side, the
material tends to slacken during acceleration and tighten during deceleration; on the unwinding side, it tends to tighten
during acceleration and slacken during deceleration. Inertia compensation is required in these cases.

When the keypad is used as the control channel and there are empty axes, set P03.44 to 1 to enable mechanical-system
inertia identification, and then issue a start command to the VFD. If the motor runs for a long period of time, stop the VFD
and increase the value of P03.43, and then restart the VFD. During inertia identification, the motor starts the ACC/DEC
process twice. When the inertia identification is completed, the VFD stops automatically, and P03.44 is updated to O
automatically.

Function o
Name Description Default
code
Inertia compensation |0: Disable
P03.40 0

enable 1: Enable

) ) Setting range: 0.0-150.0% (of the motor rated torque)
Inertia compensation o ) o
P03.41 . The max. inertia compensation torque is limited to prevent| 10.0%
torque upper limit | . ] ]
inertia compensation torque from being too large.

P03.42 Inertia compensation |Setting range: 0—-10 7
' filter count Filter times of inertia compensation torque, used to smooth
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Function .
Name Description Default
code
inertia compensation
. L Setting range: 0.0-100.0% (of the motor rated torque)
Inertia identification - L I
P03.43 Due to friction force, certain identification torque needs to| 10.0%

torque
g be set for the inertia identification to be performed properly.

Enabling motor inertia |0: No operation

P03.44 ) L 0
identification 1: Enable

P90.45 Material density Setting range: 0—60000kg/m3 Okg/m?3

P90.46 Material inertia  |Setting range: 0.00—300.00kg-m? 0.00 kg-m?

P90.47 | Mechanical inertia |Setting range: 0.00-300.00kg-m? 0.00 kg-m?
Inertia compensation .

P90.50 Setting range: 0.0-300.0% 0.0%

torque

P90.51 Line acceleration  |Setting range: -99.00-99.00m/s” 0.00m/s?
Inertia compensation )

P90.52 ) Setting range: 0.000-10.000s 0.100s

ACC/DEC time

7.1.13 Related 1/O parameters

Function
code
P05.01 S1 function Setting range: 0-107
P05.02 S2 function 0: No function
P05.03 S3 function 73: Roll diameter reset

74: Winding/unwinding switchover

Name Description Default

75: Tension control pre-driving

79: Trigger a forcible material feeding interrupt signal
80: Initial roll diameter selection 1

81: Initial roll diameter selection 2

P05.04 S4 function 83: Tension PID switching 0
84: PID pause

85: Thickness switchover selection 1
86: Thickness switchover selection 2
87: Clear length

89: Tension mode switching

Setting range: 0—63
0: Invalid

1: Running

2: Running forward
3: Running in reverse
P06.01 Y1 output ) 0
4: Jogging

5: VFD in fault

53: Specified roll diameter reached
54: Roll diameter of stop reached

55: Length reached

7.2 Introduction to the full closed-loop solution

In industries such as logistics and warehousing, position control is often required. In our product portfolio, the
corresponding solution is full closed-loop control, in which the encoder mounted on the motor shaft is used for speed
control, while the sensor connected at the mechanism side (such as a laser rangefinder or an SSI absolute encoder) is
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used for position control. In this case, the SSI absolute encoder communication PG card (EC-PG708-24) must be used to
connect two input signals simultaneously. For related expansion card information and wiring, refer to appendix A.6.5 SSI
absolute PG card EC-PG708-24.

7.2.1 Full closed-loop expansion card parameter settings

When the SSI absolute encoder communication PG card is selected, set P21.34 = 0x0000.

Function o Parameter
Name Description )
code setting

Setting range: 0x0000—-0x3111

Ones place, tens place, and hundreds place: Reserved
Thousands place:

Full closed-loop PG

P21.34 ) 0: SSI signal as position feedback, incremental signal as| 0x0000
card selection

speed feedback
1-2: Reserved

3: SSI signal as speed feedback

7.2.2 Motors parameter settings

The motor parameters in group P02 correspond to a motor connected in star (Y) configuration. If the motor used is
actually connected in delta (A) configuration, convert the delta-configuration parameters on the motor nameplate into their
equivalent star-configuration values, and then enter them into the corresponding parameters in group P02. The
conversion method is as follows:

Pstar = Pa * \/3, fstar = fa * \/3, Nstar = Na * \/37 Ustar = Up * \/37 Istar = Ia
Example: The information shown on the left below is typically the content on the motor nameplate. If the motor on site is
connected in delta (A), set the motor parameters in group P02 as follows:

Asynchronous motor (AM)

Mounting type M48 ~ Gear ratio 17.87 Output torque 870 Nm P02.01 Motor power: P=7.5kW* v 3=13kW
Frequency50Hz Speed 1468/82 r/min Power 7.5 kW P02.02 Rated frequency: f=50Hz* v 3=87Hz
Insulation class 155(F) Voltage 220/A/380Y V Current 27.5/16.00 A P02.03 Rated speed: n=1468r/min* v 3=2542r/min
P rating IP55 IP rating IP55 Power factor 0.78 P02.04 Rated voltage: U=220V* v 3=380V

Motor efficiency % 90.4 IE3 P02.05 Rated current: I=1A=27.5A

7.2.3 Motor parameter autotuning

After a full closed-loop mechanism has been installed, the motor shaft is generally not convenient to decouple from the
driven mechanism. Therefore, only static autotuning is suitable (P00.15 = 0x002). Static parameter autotuning can be
performed via the RS485 host controller or the keypad. The parameters obtained through autotuning are automatically
saved in the motor parameter group P02.

7.2.4 Motor shaft-end encoder parameter settings

First, set the encoder pulses to P20.01 = 1024, P00.00 = 2, and P00.10 = 5.00 Hz.

If the equipment brake is controlled by the VFD, set the mechanical brake to be controlled by relay RO1, and set P06.03 =
57 and P60.04 = 1, or set P06.03 = 1, to ensure that the brake is released before operation. For the initial commissioning
of lifting mechanism, perform this procedure under no-load conditions.

Run the VFD via the host controller. If the motor rotates normally, check whether the speed feedback value in P18.00 is
correct:

o If P18.00 is negative, the encoder direction is reversed. Set P20.02 = 0x001.
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® |f P18.00 deviates significantly, P20.01 is set incorrectly.
o After P18.00 becomes normal, set P00.00 = 3.

Check whether P18.02 (encoder Z pulse count value) fluctuates. If yes, it indicates the encoder is subject to interference
or P20.01 is set improperly. Then check the wiring and the shield layer.

Function o Parameter
Name Description ;
code setting
Number of pulses generated per encoder revolution.
P20.01 Encoder PPR 1024

Setting range: 0—60000

Ones place: AB direction
P20.02 Encoder direction  |0: Forward 0x000
1: Reverse

7.2.5 Mechanism-side SSI sensor parameter settings

Set the resolutions of P20.25 and P20.26 according to the sensor manual. For example, if the SSI sensor resolution is 24
bits, set P20.25 = 16 and P20.26 = 8. At the same time, select its decoding mode by the tens place of P20.27.

Function o Parameter
Name Description )
code setting

SSI encoder resolution .

P20.25 Setting range: 0-20 16

LSB

SSI encoder resolution .

P20.26 MSB Setting range: 0-20 8

Setting range: 0x000-0x111

Ones place: Reserved

Tens place: Binary/Gray code selection for transmission
type

SSl encoder 1 data .

P20.27 0: Gray code parsing 0x000

format . .

1: Binary parsing

Hundreds place: Position data direction

0: Default direction

1: Reverse direction

Check P18.46 and P18.47 to view the current position feedback from the SSI sensor and verify that it is correct.

Function o Parameter
Name Description .
code setting

SSI encoder present . .
P18.46 . Setting range: 0—65535 Display value
position low word

SSI encoder present . .
P18.47 . . Setting range: 0—65535 Display value
position high word

Example: If the SSI sensor resolution is 24 bits and the minimum unit is 0.1 mm, the current feedback position is:
(P18.47*65536+P18.46) * 0.1 mm

7.2.6 Determining the relationship between the mechanism-side sensor position
direction and the motor running direction

In full closed-loop positioning, especially in lifting applications, the direction in which the position feedback from the
mechanism-side sensor (such as a laser rangefinder) increases generally needs to be defined so that it is consistent with
the motor forward direction. If it is opposite to the motor forward direction, interchange the motor U-phase and V-phase
connections, and at the same time change the ones-place direction setting of the motor shaft-end P20.02.

Determining the motor forward direction: After the motor runs in closed-loop mode (P00.00 = 3), if the feedback value of
P18.00 is positive, the current running direction is the forward direction.
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Note: In lifting applications, make sure that upward travel corresponds to motor forward rotation and downward travel
corresponds to motor reverse rotation. If the direction in which the mechanism-side sensor feedback position increases
cannot be made consistent with upward travel, set the hundreds place of P20.27 to 1.

7.2.7 Determining the electronic gear ratio of the mechanism-side sensor position
feedback signal

In full closed-loop positioning, the reduction ratio of the mechanism-side sensor position feedback signal must be
calculated to obtain the electronic gear ratio. Specifically, closed-loop speed mode can be used. Run the motor at 5 Hz for
about 3 s and then stop it. Record the difference in the motor rotation pulse count and the difference in the horizontal
travel pulse count before and after the run. The ratio of these two values is the electronic gear ratio. The test can be
repeated several times to verify data accuracy.

. Paramet
Function .
Name Description er
code .
setting

Electronic gear ratio, used to adjust the corresponding
Numerator of position |relation between position command and actual running
P21.11 ) . 1930
command ratio displacement.

Setting range: 1-65535

Denominator of )
p21.12 B | Setting range: 1-65535 271
position command ratio

Encoder pulse count . Display
P18.14 ) Encoder pulse count value. The count value is accumulated
high word ] ) value
only if the VFD is powered on. -
Encoder pulse count ) Display
P18.15 Setting range: 0—-65535
low word value
SSI encoder present i Display
P18.46 . Setting range: 0—65535
position low word value
SSI encoder present i Display
P18.47 . ] Setting range: 0—-65535
position high word value

Example: Before the run, if P18.46 = 26710 and P18.47 = 2, the actual position is: 2 x 65536 + 26710 = 157782
Before the run, if P18.14 = 3 and P18.15 = 29291, the PG card pulse feedback count is: 3 x 65536 + 29291 = 225899
After the run, if P18.46 = 26439 and P18.47 = 2, the actual position is: 2 x 65536 + 26439 = 157511
After the run, if P18.14 = 3 and P18.15 = 31221, the PG card pulse feedback count is: 3 x 65536 + 31221 = 227829

Set the position command ratio numerator P21.11 to:
|227829 - 225899| = 1930
Set the position command ratio denominator P21.12 to:
|157511 - 157782| = 271

7.2.8 Common parameter settings for reference

This parameter table uses PROFINET communication as an example. The parameters are as follows.

Function o Parameter
Name Description .
code setting
P00.00 | Speed control mode |Closed-loop vector control mode 3
P00.01 Channel of run For reference only. Adjust the setting according to actual 5
' commands requirements.
P00.02 Communication mode [PROFINET; for reference only. Adjust the setting according 3

of run commands [to actual requirements.
P00.03 |Max. output frequency|For reference only. Adjust the setting according to actual| 87.00Hz
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Function L Parameter
Name Description )
code setting
requirements.
Running frequency |For reference only. Adjust the setting according to actual
P00.04 . ) 87.00Hz
upper limit requirements.
P00.06 A frequency command|PROFINET; for reference only. Adjust the setting according 13
' source to actual requirements.
. For reference only. Adjust the setting according to actual
P00.14 Carrier frequency ) 4.0Hz
requirements.
Starting frequency of )
P01.01 . Setting range: 0.00-50.00Hz 0.00Hz
direct start
1: S curve
P01.05 ACC/DEC mode Note: If option 1 is selected, set P01.06, P01.07, P01.27 1
and P01.28 accordingly.
Time of starting The curvature of S curve is determined by the ACC range
P01.06 | segmentof ACCS |and ACC/DEC time. 0.5s
curve Output frequency f
. . t1=P01.06
Time of ending 12=P01.07
t3=P01.27
P01.07 | segment of ACC S Timet  t4=P01.28 0.5s
Setting range: 0.0-50.0s
P01.15 Stop speed Setting range: 0.00-100.00Hz 0.00Hz
P01.26 DEC time for For reference only. Adjust the setting according to actual 6.0
' emergency stop  |requirements. '
Time of starting
P01.27 | segmentof DEC S |Setting range: 0.0-50.0s 0.5s
curve
Time of ending
P01.28 | segmentof DEC S |Setting range: 0.0-50.0s 0.5s
curve
According
. . . to actual
P06.03 | RO1 output selection |Set to "1: Running" or "57: Brake output" as required. )
requiremen
ts
According
. . . to actual
P06.04 | RO2 output selection |Set to "30: Positioning complete” as required. )
requiremen
ts
PZD-to-function-code ) )
. Selects the channel used for mapping PZD to function
P14.48 mapping channel 0x0012
. codes.
selection
Mapped function code L . .
P14.49 . Positioning speed digital setting 0x1513
for PZD2 receive
Mapped function code )
P14.52 . Speed control ACC time. 0x000b
for PZD5 receive
Mapped function code )
P14.53 . Speed control DEC time. 0x000c
for PZD6 receive
P14.54 |Mapped function code |DEC time for emergency stop 0x01lla
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Function . Parameter
Name Description )
code setting
for PZD7 receive
Mapped function code o .
P14.57 . Positioning ACC time 0x1514
for PZD10 receive
Mapped function code o )
P14.58 ) Positioning DEC time 0x1515
for PZD11 receive
Mapped function code
P14.64 ] Encoder pulse count low word 0x120f
for PZD6 transmit
Mapped function code .
P14.65 . |Encoder pulse count high word 0x120e
for PZD7 transmit
Mapped function code .
P14.66 ] SSI position feedback low word 0x122e
for PZD8 transmit
Mapped function code o .
P14.67 _|SSI position feedback high word 0x122f
for PZD9 transmit
Mapped function code
P14.68 _ |Current motor control mode. 0x1128
for PZD10 transmit
o 0: Decimal system
Communication card ]
1: Binary system
P14.33 control and status . i . 0
. |Note: This parameter must be set identically for both the
word format selection - . . ]
rectifier unit and the inverter unit.
P16.32 PZD2 receive Function code mapping (Digital positioning speed setting) 19
P16.33 PZD3 receive Position reference high word 14
P16.34 PZD4 receive Position reference low word 15
P16.35 PZD5 receive Function code mapping (Speed control ACC time) 19
P16.36 PZD6 receive Function code mapping (Speed control DEC time) 19
P16.37 PZD7 receive Function code mapping (Emergency stop DEC time) 19
. Virtual input terminal command (Speed/position switching),
P16.38 PZD8 receive . 9
write 0x2000
P16.39 PZD9 receive Set frequency 1
P16.40 PZD10 receive Function code mapping (Positioning ACC time) 19
P16.41 PZD11 receive Function code mapping (Positioning DEC time) 19
P16.43 PZD2 transmit Running frequency 1
P16.44 PZD3 transmit Terminal output status 17
P16.45 PZD4 transmit Qutput current 5
P16.46 PZD5 transmit Fault code 11
P16.47 PZD6 transmit Function code mapping (Encoder pulse count low word) 31
P16.48 PZD7 transmit Function code mapping (Encoder pulse count high word) 31
P16.49 PzD8 transmit Function code mapping (SSI position feedback low word) 31
P16.50 PZD9 transmit Function code mapping (SSI position feedback high word) 31
P16.50 PZD10 transmit Function code mapping (Current motor control mode) 31
Setting range: 0x00—0x99
. Ones place: Low-speed filter count, corresponding to 20—
Encoder detection
P20.05 . 9)x125ps. 0x11
filter count . ) :
Tens place: High-speed filter count, corresponding to 20—
9)x125us.
Setting range: 0x0000-0x7321
P21.00 Positioning mode  |Ones place: Control mode selection 0x0311
0: Speed control
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Function L Parameter
Name Description )
code setting

1: Position control

Tens place: Position command source

0: Pulse train

1: Digital position

2: Photoelectric switch stop positioning
Hundred place: Position feedback source

0: P-channel pulses of PG1 (channel A1/B1/Z1)
1: F-channel pulses of PG1 (channel A2/B2/Z2)
2: Reserved

3: SSl absolute position

Thousands place: Servo mode (Reserved)

0: Servo disabled, no position deviation

1: Servo disabled, position deviation present

2: Enable servo, without position deviation

3: Enable servo, with position deviation

4-7: Reserved

Setting range: 0x0000—-0xFFFF

BitO: Positioning mode selection

0: Relative position

1: Absolute position (home position)(Reserved)

Bit1: Positioning cycle selection

0: Terminal-based cyclic positioning

1: Automatic cyclic positioning

Bit2: Cyclic mode

0: Continuous

1: Reciprocating (supported only in automatic cyclic
positioning)

Bit3: P21.17 digital setting mode

0: Incremental

1: Position-based (not supported in continuous mode)

Bit 4: Home search mode

Digital positioning |0: Search for home only once

P21.16 ) 0x5242
mode selection 1: Search for home at each run

Bit 5: Home correction mode

0: Real-time correction

1: One-time correction

Bit 6: Positioning completion signal selection

0: Active within the positioning completion signal hold time
set by P21.25

1: Always active

Bit 7: First positioning selection for terminal control

0: Disable (no rotation)

1: Enable

Bit 8: Positioning enable signal type selection

0: Pulse signal

1: Level signal

Bit 9: Position source

0: Digital target position
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Function L Parameter
Name Description )
code setting
1: PROFIBUS/CANopen/EtherCAT communication

Bit 10: Encoder pulse count retention after power loss

0: Not retained

1: Retained

Bit 11: Incremental position retention after power loss
0: Not retained

1: Retained

Bit 12: Positioning curve selection

0: Linear

1: S curve

Bit13: Reserved

0-1: Reserved

Bit 14: OHz hold within P21.25 after positioning

0: No

1: Yes

Bit15: Interruption support during positioning

0: No

1: Yes

P05.04 S4 function 51: Position/speed control switching terminal 51

Setting range: 0x0—0xF (0: disable; 1: enable)
Bit0: S1 virtual terminal

P05.10 |Virtual terminal setting |Bit1: S2 virtual terminal 0x8
Bit2: S3 virtual terminal
Bit3: S4 virtual terminal

7.2.9 Commissioning of bus-free positioning control

Use the RS485 host controller for commissioning. First, modify the following parameters and ensure that the mechanical
brake can be released properly during operation.

Function o Parameter
Name Description )
code setting
Channel of run o
P00.01 2: Communication 2
commands

Communication mode
P00.02 0: Modbus 0
of run commands

A frequency command
P00.06 0: Keypad 0
source

When the A and B frequency command sources are set to
keypad digital setting, the value of this function code is
Frequency set through o - .
P00.10 K q used as the initial value of the digital frequency setting of| 5.00Hz
eypa

P the inverter unit.

Setting range: 0.00 Hz—P00.03 (Max. output frequency)
P00.11 ACC time 1 Acceleration (ACC) time refers to the time required for the 10.0s

inverter unit to accelerate from 0 Hz to the

acceleration/deceleration time base frequency (P08.21).
P00.12 DEC time 1 Deceleration (DEC) time refers to the time required for the 10.0s
inverter unit to decelerate from the

acceleration/deceleration time base frequency (P08.21) to
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Function
code

Name

Description

Parameter
setting

0 Hz.

The inverter unit has four groups of ACC/DEC time, which
can be selected by P05. The default ACC/DEC time of the
inverter unit is the first group.

P00.11 and P00.12 setting range: 0.0—-3600.0s

P21.00

Positioning mode

Setting range: 0x0000-0x7321

Ones place: Control mode selection

0: Speed control

1: Position control

Tens place: Position command source

0: Pulse train

1: Digital position

2: Photoelectric switch stop positioning
Hundred place: Position feedback source

0: P-channel pulses of PG1 (channel A1/B1/Z1)
1: F-channel pulses of PG1 (channel A2/B2/Z2)
2: Reserved

3: SSI absolute position

Thousands place: Servo mode (Reserved)

0: Servo disabled, no position deviation

1: Servo disabled, position deviation present

2: Enable servo, without position deviation

3: Enable servo, with position deviation

4-7: Reserved

0x0311

P21.09

Positioning completion
range

If the required positioning accuracy is 2 mm, the allowable
deviation value should be set to 2 mm. Given an absolute
position unit of 0.1 mm, with P21.11 = 2816 and P21.12 =
625, the parameter P21.09 is calculated as follows: P21.09
=20 x 2816/625=90

90

Open the Workshop host software and establish a connection via RS485 (or Ethernet). Monitor the following variables to

begin commissioning:

Ramp reference frequency
Output frequency

Position reference high word; unsigned value; range: 0—65535
Position reference low word; unsigned value; range: 0—-65535
Position feedback high word; unsigned value; range: 0—65535
Position feedback low word; unsigned value; range: 0—65535

Commissioning 1: Modify the following parameters and run

performed, however, speed control is valid.
Setting range: 0.0-100.0% (of the max. output frequency)

Function . .
Name Description Setting
code
Position regulator output Value. When the APR output limit
L is 0, the APR is invalid, and no position control can be
P21.08 APR output limit 0.0%

P14.44

Modbus digital position
reference low word

Use P14.45 x 65535 + P14.44 as the absolute position

reference. With reference to the current feedback absolute
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Function . .
Name Description Setting
code
P14.45 Modbus digital position |position, set an absolute position with a relatively small
' reference high word |difference.
Positioning speed )
P21.19 . . Setting range: 0-100.0% (of the max. output frequency) 40.0%
digital setting
P21.20 | Positioning ACC time |Used to set the ACC/DEC time in the positioning process. 10.00s
Positioning ACC time refers to the time required for the
inverter unit to accelerate from 0 Hz to the max. output
frequency (P00.03).
o ) Positioning DEC time refers to the time required for the
P21.21 | Positioning DEC time | ) 10.00s
inverter unit to decelerate from the max. output frequency
(P00.03) to 0 Hz.
P21.20 setting range: 0.01-300.00s
Setting range of P21.21: 0.01-300.00s

After running, check whether the output frequency follows the ramp reference frequency correctly and whether the
position feedback follows the position reference correctly.

If the output frequency cannot follow the ramp reference frequency correctly, adjust the speed loop, generally by
increasing P03.00 and P03.03 at the same time.

If the deviation between the position feedback and the position reference keeps increasing, interchange the motor UVW

phase sequence (swap phases U and V) and change the ones place setting of P20.02 to the opposite value.

Commissioning 2: If Commissioning 1 is normal, continue to modify the following parameters and run

Function _— .
Name Description Setting
code
p14.44 Modbus digital position [Use P14.45 x 65535 + P14.44 as the absolute position
' reference low word |reference. With reference to the current feedback absolute /
P14.45 Modbus digital position |position, set absolute position 1 to an absolute position
' reference high word |with a relatively large difference.
pP21.02 Position-loop gain 1 |The two position-loop gains are switched according to the 0.10
position loop gain switching mode set by P21.04. In
spindle orientation mode, gain switching is performed
" ) automatically, regardless of the setting of P21.04. P21.03
P21.03 Position-loop gain 2 |. . ) ) 0.10
is used for dynamic running, and P21.02 is used to
maintain the locked state.
Setting range: 0.0-400.0
Position regulator output Value. When the APR output limit
o is 0, the APR is invalid, and no position control can be
P21.08 APR output limit ) i 20.0%
performed, however, speed control is valid.
Setting range: 0.0-100.0% (of the max. output frequency)
Positioning speed )
P21.19 o ) Setting range: 0-100.0% (of the max. output frequency) 80.0%
digital setting
P21.20 | Positioning ACC time |Used to set the ACC/DEC time in the positioning process. 10.00s
Positioning acceleration (ACC) time refers to the time
required for the inverter unit to accelerate from 0 Hz to the
L . acceleration/deceleration time base frequency (P08.21).
P21.21 | Positioning DEC time . . ) i 10.00s
Positioning deceleration (DEC) time refers to the time
required for the inverter unit to decelerate from the
acceleration/deceleration time base frequency (P08.21) to
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mm.

Function . .
Name Description Setting
code
0 Hz.
P21.20 setting range: 0.01-300.00s
Setting range of P21.21: 0.01-300.00s
. o Example: If P18.48 = 1 and the laser rangefinder )
SSI position deviation i . i I Display
P18.48 . o resolution is 0.1 mm/pls, the deviation at positioning
during positioning o value
completion is 1 mm.
) . Example: If P18.49 = 1 and the laser rangefinder )
Final SSI position o . o o Display
P18.49 o resolution is 0.1 mm/pls, the final positioning deviation is 1
deviation value

After running, check whether the ramp reference frequency and the output frequency remain stable without fluctuation,
whether the position feedback finally converges to the position reference, and whether P17.62 and P17.63 finally meet the
positioning accuracy requirements. If the deceleration process is obviously too long, gradually increase P21.02 and

P21.03 by 0.10 each time until the deceleration process becomes normal.

Commissioning 3: If Commissioning 2 is hormal, continue to modify the following parameters and run

acceleration/deceleration time base frequency (P08.21) to
0 Hz.

P21.20 setting range: 0.01-300.00s

P21.21 setting range: 0.01-300.00s

Function . .
Name Description Setting
code
Position regulator output Value. When the APR output limit
L is 0, the APR is invalid, and no position control can be
P21.08 APR output limit . . 20.0%
performed, however, speed control is valid.
Setting range: 0.0-100.0% (of the max. output frequency)
P14.44 Modbus digital position|Use P14.45 x 65535 + P14.44 as the absolute position
' reference low word |reference. With reference to the current feedback absolute /
P14.45 Modbus digital position|position, set absolute position 1 to an absolute position
' reference high word |with a relatively large difference.
Positioning speed i
P21.19 N . Setting range: 0—100.0% (of the max. output frequency) 100.0%
digital setting
P21.20 | Positioning ACC time |Used to set the ACC/DEC time in the positioning process. 8.00s
Positioning acceleration (ACC) time refers to the time
required for the inverter unit to accelerate from 0 Hz to the
acceleration/deceleration time base frequency (P08.21).
Positioning deceleration (DEC) time refers to the time
P21.21 | Positioning DEC time |required for the inverter unit to decelerate from the| 8.00s

After running, check whether the ramp reference frequency and the output frequency remain stable without fluctuation,

and whether the position feedback finally converges to the position reference.

° If the running is abnormal, return to Commissioning 2 for further adjustment.

] If the running is normal, manual keypad positioning commissioning is complete.
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7.2.10 Fieldbus positioning commissioning

Using PROFINET communication as an example, set parameters as follows:

Function _— .
Name Description Setting
code
0: Keypad
Channel of run yp.
P00.01 1: Terminal 2
commands L
2: Communication
0: Modbus
1: CANopen
2: Ethernet
3: EtherCAT/PROFINET
P00.02 Communication mode |4: PLC card 3
' of run commands |5: Wireless communication card (Reserved)
6: PROFIBUS-DP
Note: The options 2, 3, 4, 5, and 6 are add-on functions
and are available only when corresponding expansion
cards are configured.
0: Keypad
1: AlL
2: Al2
3:AI3
4: Reserved
5: Simple PLC program
6: Multi-step speed running
7: PID control
A frequency command o
P00.06 8: Modbus communication 13
source C
9: CANopen communication
10: Ethernet communication
11: Reserved
12: Pulse train AB
13: EtherCAT/PROFINET communication
14: PLC card
15: PROFIBUS-DP communication
16: Tension setting (valid only for A frequency command)

Notes on the PZD data exchanged between the VFD and the controller: pay attention to the unit of the data transmitted in
each PZD.

Function o )
Name Description Setting
code
Function code mapping (Digital positioning speed setting,
P16.32 PZD2 receive pping (Dig P 9 sp g 19
0.0-100.0%)
P16.33 PZD3 receive Position reference high word, 0—65535 14
P16.34 PZD4 receive Position reference low word, 0-65535 15
. Function code mapping (Speed control ACC time, 0.0—
P16.35 PZD5 receive 19
60.0s)
. Function code mapping (Speed control DEC time, 0.0—
P16.36 PZD6 receive 19
60.0s)
Function code mapping (Emergency stop DEC time, 0.0—
P16.37 PZD7 receive 60.05) pping ( gency P 19
.0s
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Function . .
Name Description Setting
code
. Virtual input terminal command (Speed/position switching,
P16.38 PZD8 receive 9
0-1)
P16.39 PZD9 receive Set frequency, unit: 0.01Hz 1
) Function code mapping (Positioning ACC time, 0.00—
P16.40 PZD10 receive 19
30.00s)
. Function code mapping (Positioning DEC time, 0.00—
P16.41 PZD11 receive 19
30.00s)
P16.43 PZD2 transmit Running frequency, unit: 0.01Hz 1
Terminal output status (values: 8 indicates RO2 active, 4
P16.44 PZD3 transmit indicates RO1 active, and 9 indicates both RO1 and RO2 17
active)
P16.45 PZD4 transmit Output current, unit: 0.1A 5
P16.46 PZD5 transmit Fault code 11
) Function code mapping (Encoder pulse count value LSB,
P16.47 PZD6 transmit 31
0-65535)
) Function code mapping (Encoder pulse count value MSB,
P16.48 PZD7 transmit 31
0-65535)
) Function code mapping (SSI position feedback LSB, 0-
P16.49 PZD8 transmit 31
65535)
) Function code mapping (SSI position feedback MSB, 0—
P16.50 PZD9 transmit 31
65535)
Function code mapping (Current motor control mode; tens
P16.50 PzZD10 transmit  |place = 0 indicates speed mode, and tens place = 2 31
indicates position mode)

Note 1: For values involving MSB and LSB, the overall data value represented in the host controller is as follows: MSB x
65536 + LSB

Example: SSI position feedback value = SSI position feedback MSB x 65536 + SSI position feedback LSB
Note 2: If the control word and status word of the host controller are represented in binary, set P14.33 to 1.

Note 3: By switching the value of PZD8 between 0 and 1 through the controller, speed mode and position mode can be
switched. Check the value received by PZD10 or the value of P17.40 in the VFD to check whether the switching is
successful.

Note 4: To test speed control in communication mode, set the following parameters in the controller:
®  Set frequency, unit: 0.01Hz
(] Speed control ACC time, unit: 0.1s
®  Speed control DEC time, unit: 0.1s
®  Emergency stop DEC time, unit: 0.1s
The following parameters need to be read in the controller:
®  Running frequency, unit: 0.01Hz
®  OQutput current, unit: 0.1A
®  Fault code
®  Current motor control mode; tens place = 0 indicates speed mode

Note 5: To test position control in communication mode, set the following parameters in the controller:
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® Digital positioning speed setting, unit: 0.1%; the percentage is relative to the max. frequency

®  Position reference MSB, high 16-bit value of the absolute position

®  Position reference LSB, low 16-bit value of the absolute position

(] Positioning ACC time, unit: 0.01s

®  Positioning DEC time, unit: 0.01s

The following parameters need to be read in the controller:

®  Running frequency, unit: 0.01Hz

®  SSi position reference MSB, high 16-bit value of the absolute position

®  SSi position reference LSB, low 16-bit value of the absolute position

®  Motor encoder pulse count value MSB, high 16-bit value of the relative position of motor rotation
®  Motor encoder pulse count value LSB, low 16-bit value of the relative position of motor rotation

Current motor control mode; tens place = 1 indicates position mode

7.3 Master/slave synchronization function (master encoder pulse
division)

In the logistics industry, dual-drive applications are common, such as the traveling mechanism of a stacker crane and the

fork mechanism. In such cases, master/slave synchronous control is required. As encoders are generally used in these

applications, it is recommended to adopt a synchronization scheme in which the master encoder signal is divided and then

fed to the slave. For the related PG expansion card, refer to EC-PG705-12B. For this function, only the slave parameters
need to be set.

Note: If the master motor is not equipped with an encoder, refer to the master/slave communication card solution.

7.3.1 Common wiring

Master Slave
T T e e = = = = 1 2 e e e e e e - - —

PWR| £c.pG705-12B EC-PG705-12B PWR]
cCOM com]
Alt AO+ A2+ Al+
Al- AO- A2- Al-
B1+ BO+ B2+ B1+
B1- BO- B2- B1-

21+ ZO+ 22+ 71+ [

-1 2z1- Z0- Z2- z1-[h

Uu V. W u v w

Note: The figure shows only the wiring of the EC-PG705-12B PG card. The wiring of other PG cards is similar.
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7.3.2 Key slave parameter settings

When P21.00 (Positioning mode) = 0x0001, the slave operates in position following mode.

When P21.00 (Positioning mode) = 0x0000 and the frequency source is set to "12: Pulse train AB setting", the slave
operates in speed following mode.

If both the master and slave involve brake control, it is generally recommended to set the relay function used for brake
control on the slave to "1: Running". This helps prevent force fighting between the master and slave during start and stop
due to mechanism deformation during acceleration and deceleration.

Function o :
Name Description Setting
code
P00.00 | Speed control mode |3: Closed-loop vector control mode 3

A frequency source
P00.06 command selection |0: Keypad 0
(Speed control)

B frequency source
P00.07 command selection |12: Pulse train AB 12
(Speed control)

Combination mode of
0: A frequency source

P00.09 setting source /
1: B frequency source
(Speed control)

1: Running
P06.03 | RO1 output selection |Configurable only when RO1 connects to the mechanical 1
brake.

Pulse command (A2/B2 terminal) is converted to the set
P18.17 Pulse command |frequency, and it is valid under the pulse position mode| Display
' frequency and pulse speed mode. value

Setting range: -3276.8-3276.7Hz

Main control board

. . Display
P18.32 measured speed in [Setting range: -3276.8-3276.7Hz |
value
pulse reference mode
PG card measured )
. . Display
P18.33 speed in pulse Setting range: -3276.8-3276.7Hz |
value
reference mode
P21.00 Positioning mode  |Position control, AB pulse train reference 0x0001
Tens place: Pulse direction setting
P21.01 |Pulse command mode|0: Forward 0x0000

1: Reverse

7.4 Lifting solution introduction

The inverter unit supports the brake control function. When this function is enabled, that the VFD takes account of
mechanical brake action response time and drives and controls the mechanism brake through relays of control terminals
SO0 as to achieve stable control on brake release and closing.

The brake logic commissioning procedure is as follows:
Step 1 Set P60.04 to 1 to enable the brake function.
Step 2 Set relay brake output. If RO1 is connected to the braking contactor, set P06.03 to 57.

Step 3 If the brake contactor has a feedback function, connect the brake feedback wiring to an input terminal, such as
terminal S6, that is, set P25.02 (Input terminal S6 function) to 101: Brake feedback signal. Then set the thousands
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place of P60.35 to a non-zero value to enable brake feedback detection.
In non-closed-loop mode, a brake feedback fault will be reported once brake feedback is detected.

In closed-loop mode, if the thousands place of P60.35 is set to 1, a brake feedback fault will be reported once brake
feedback is detected. If the thousands place of P60.35 is set to 2, brake current monitoring is performed
automatically. When the brake is abnormal, the corresponding protective action is taken based on the actual
current value and the setting of P60.47. If the thousands place of P60.35 is set to 3, not only the brake current is
monitored automatically, but the speed is also monitored.

If the brake contactor does not have a feedback function, no action is required.
Step 4 Set the torque verification value during brake release to ensure there is enough torque before the brake is opened.

When open-loop vector mode or closed-loop vector mode is used, generally set P60.10 (Forward torque
verification torque value) and P60.11 (Reverse torque verification torque value).

When SVPWM is used, generally set P60.08 (Forward torque verification current value) and P60.09 (Reverse
torque verification current value).

Step 5 Set the brake timing, including the forward/reverse brake release frequency, forward/reverse brake closing
frequency, delay before forward brake release (T1), delay before reverse brake release (T5), delay after forward
brake release (T2), delay after reverse brake release (T6), delay before forward brake closing (T3), delay before
reverse brake closing (T7), delay after forward brake closing (T4), and delay after reverse brake closing (T8).

Note: If delay before reverse brake release (T5), delay after reverse brake release (T6), delay before reverse brake
closing (T7), and delay after reverse brake closing (T8) are set to 0, the delay parameters for forwarding running are used.

Step 6 T1, T5, T3, and T7 are usually set to 0 (default value).

T2, T6, T4, and T8 are related to the mechanical brake action time. For electromagnetic brake, the time is generally
in the range of 0.200-0.400s; for hydraulic brake, the time is generally in the range of 0.300-1.000s. The time
needs to be adjusted based on actual conditions.

o In closed loop vector control mode, the brake release frequency is generally in the range of 0.20-0.50Hz, and
the brake closing frequency is 0.00Hz.

o In open-loop vector mode and SVPWM mode, under full-load lifting conditions, the recommended brake
release/close frequency is 1.50 Hz or higher. The actual setting shall be based on the application conditions.

Perform a test run and check whether the brake timing is correct. The brake flowchart and timing diagram are shown in
the following.
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No
Is the brake control of the VFD
enabled? (P60.04 = 1)

Yes

Brake feedback monitoring
(P60.35 thousands > 1)

No
Is position mode enabled?
(P21.00 ones = 1)

A 4

Torque verification

Yes

Determine brake logic
according to P60.30, P00.00,
and run mode.

A 4

Yes Run without
delayed brake
close/release logic

Is the system in jog status?

Yes

Is SVC torque
mode enabled?

Torque and slip verification
(P60.35 tens = 1)

A

Run with delayed brake
close/release logic

A

A 4

End

>
«
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FWD/REV run
command

Set frequency

Output
frequency

Current upper limit
Torque verification
current
(P60.08/P60.09)
Output current

Torque upper limit

Torque verification
threshold
(P60.10/P60.11)

Torque current

Brake open
command

Brake action

Brake
feedback

T3T7  T4IT8
TUTS  T2T6 -« -
<</ FwDREY FwoRey A
A brake release brake close
frequency frequency
\ P60.12/P60.13 P60.14/P60.15 §
Tgrque
passed

Close brake

Release brake

Close brake

Close brake

Release brake

Close brake

T1: Delay before forward brake release P60.16

T2: Delay after forward brake release P60.18

T5: Delay before reverse brake release P60.17

T6: Delay after reverse brake release P60.19

T3: Delay before forward brake close P60.20
T4: Delay after forward brake close P60.22
T7: Delay before reverse brake close P60.21
T8: Delay after reverse brake close P60.23

7.4.1 Protective functions before brake release

7.4.1.1 Power-on brake self-check or user-initiated self-check function

Function 101 assigned to the S terminal can be used for a brake self-check. By applying torque and speed to the motor,
the VFD detects detects potential brake slippage.

Function o
Name Description Default
code
Brake detection torque .
P60.42 . Setting range: 0.0-180.0% 100.0%
setting
Brake detection frequency )
P60.43 . Setting range: 0.00-20.00Hz 2.00Hz
setting
P60.44 | Brake detection time setting [Setting range: 0.0-30.0s 1.5s
Brake detection pulse .
P60.45 Setting range: 0—20000 1000
threshold (closed-loop)
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7.4.1.2 Torque verification function
After the VFD starts and before the brake is released, the VFD performs a torque verification based on the setting in the
ones place of P60.35.

Standard torque verification mode

Non-position mode: Torque verification is considered successful when both the current and torque exceed the output
current and torque settings (P60.08—P60.11) for a duration of 60 ms.

Position mode: Torque verification is considered successful when the current exceeds the output current setting (P60.07)
for a duration of 60 ms.

Fast torque verification mode:

Non-position mode: Torque verification is considered successful if both the current and torque exceed the output current
and torque settings (P60.08—-P60.11) 60 ms after the VFD starts.

Position mode: Torque verification is considered successful when the current exceeds the output current setting (P60.07)
for a duration of 60 ms. If the torque verification is not successful before the torque verification time (P60.36) expires, a
torque verification failure will be triggered, and fault EO73 will be reported.

Function o
Name Description Default
code
Setting range: 0x0000-0x3211
Ones place: Torque verification mode
0: Standard torque verification mode
1: Quick torque verification mode
Tens place: Pre-brake-release brake slip
detection enable (closed-loop)
0: Disable
1: Enable
Hundreds place: Brake detection enable
Brake extension control 0: Disable (S terminal enabling is active)
P60.35 . ) 0x0010
selection 1: Enable power-on brake detection
2: Manual single brake detection (this bit is
automatically restored after detection)
Thousands place: Brake status monitoring enable
0: Disable
1: Enable brake feedback detection
2: Enable brake detection + Current detection
upon a fault (closed-loop)
3: Enable brake detection + Current & speed
detection upon a fault (closed-loop)
Brake release current in .
P60.07 . Setting range: 0.0-200.0% 0.0%
position control
P60.08 |Forward brake release current|Setting range: 0.0-200.0% 0.0%
P60.09 |Reverse brake release current|{Setting range: 0.0-200.0% 0.0%
P60.10 |Forward brake release torque [Setting range: 0.0-200.0% 0.0%
P60.11 |Reverse brake release torque [Setting range: 0.0-200.0% 0.0%
Torque verification fault .
P60.36 ) . Setting range: 0.000-10.000s 6.000s
detection time
Brake slip speed deviation )
P60.37 Setting range: 0.05-1.00Hz 0.05Hz
(Close-loop)
P60.39 Brake slip fault delay Setting range: 0.000-5.000s 0.500s
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7.4.1.3 Brake slip detection function

In closed-loop mode: If brake slip detection is enabled (tens place of P60.35 = 1), the brake slip detection function is
enabled. During torque verification, if the motor speed (encoder speed) approaches the min. of the forward/reverse brake
release frequencies minus the brake slip speed deviation value, that is, Min(P60.12, P60.13) - P60.37, and this condition
persists longer than the slip fault delay time P60.39, a brake failure fault is reported, that is, fault EO79 is reported. The
torque verification and brake slip flowchart is as follows:

Function o
Name Description Default
code

Brake feedback fault delay .

P60.46 " Setting range: 0.000-20.000s 1.000s
ime

Brake monitoring current .

P60.47 Setting range: 0.0-200.0% 100.0%
threshold

Start

Enable brake
control

4

Brake system check
start

4

Set torque reference

and brake slip speed
limit

s motor torque
greater than torque
verification
reference?

4

Torque verification
passed

!

Is motor speed less
than slip speed limit?

Torque verification fault
detection timeout

4

Report torque
verification fault

4

Torque slip check Brake slip fault delay
passed timeout

v

Torque slip check 4
passed Report brake slip

fault

4

Brake system allows brake
release

7.4.2 Speed mode brake function

Brake control generally refers to brake control in speed mode, or to applications in which at least one operating condition
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uses speed-mode brake control. The main related parameters are listed in the following. Refer to section 7.4 Lifting
solution introduction for the brake logic.

Function L
Name Description Default
code
n . 0: The brake is controlled by an external controller.
P60.04 | Brake-specific logic enable ) 0
1: The brake is controlled by the VFD.
FWD run brake release .
P60.12 Setting range: 0.00-20.00Hz 2.50Hz
frequency
REV run brake release .
P60.13 Setting range: 0.00-20.00Hz 2.50Hz
frequency
FWD run brake close )
P60.14 Setting range: 0.00-20.00Hz 1.50Hz
frequency
REV run brake close )
P60.15 Setting range: 0.00-20.00Hz 1.50Hz
frequency
Delay before forward brake .
P60.16 Setting range: 0.000-5.000s 0.000s
release
Delay before reverse brake .
P60.17 Setting range: 0.000-5.000s 0.000s
release
Delay after forward brake )
P60.18 Setting range: 0.000-5.000s 0.300s
release
Delay after reverse brake )
P60.19 Setting range: 0.000-5.000s 0.000s
release
Delay before forward brake .
P60.20 ) Setting range: 0.000-5.000s 0.000s
closing
Delay before reverse brake .
P60.21 ) Setting range: 0.000-5.000s 0.000s
closing
Delay after forward brake i
P60.22 . Setting range: 0.000-5.000s 0.300s
closing
Delay after reverse brake )
P60.23 i Setting range: 0.000-5.000s 0.000s
closing
P60.24 DEC buffer frequency Setting range: 0.00-50.00Hz 5.00Hz
P60.25 |DEC buffer frequency duration |Setting range: 0.000-5.000s 0.000s

7.4.3 Torque mode brake function

In vector control mode, when torque mode (P03.32=1) and brake control (P60.04=1) are both enabled, the torque mode

brake is enabled.

Brake release start timing:

1. Before brake release, the frequency upper limit in forward/reverse run equals the brake release frequency reference

in forward/reverse run, and the set torque equals P60.06+5.0%.

2. If the detected output torque is greater than or equal to the preset brake opening torque value (P60.06), the delay
before brake release starts. When the delay time reaches, the release output is carried out, and then the delay after
brake release starts. When the delay time reaches, it indicates that the release timing ends.

3.  After brake release, the set torque and the torque mode forward/reverse frequency upper limits resume their normal

values. That is, determined by the parameters in group P03, the VFD runs in standard torque mode.

Brake closing timing for stop: The VFD automatically switches from the torque mode to the speed mode and then

decelerates to stop. Then the brake logic can directly use the brake closing logic in the speed mode. The brake timing

diagram is as follows:
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FWD/REV
run
command

P03.16/P03.17

P60.12/60.13

Output
frequency

P03.20
Set
frequency

P60.06+5%
P60.06

Output
frequency

Brake
open
command

Brake
action

Torque mode

Speed mode

A

v

FWD/REV
brake release
Y_ _frequency

T3/T7 T4/T8

T1: Delay before forward brake release P60.16
T2: Delay after forward brake release P60.18

T5: Delay before reverse brake release P60.17
T6: Delay after reverse brake release P60.19

|
|
|
|
|
|
: .
| Release |
| brake :
Close : | Close
brake I I' brake
-——fFF—————_—_—_—_—_—_————————— = }
| | '
| | | '
| | Release | :
: | brake | |
Close I : Close
brake ' brake

T3: Delay before forward brake close P60.20
T4: Delay after forward brake close P60.22
T7: Delay before reverse brake close P60.21
T8: Delay after reverse brake close P60.23

For details about torque control function code settings, see P03.11-P03.17 and P03.32.

The parameters that are different from those for the speed mode brake function are listed in the following.

Function L
Name Description Default
code
Setting range: 0.0-300.0%
Brake release/close |In speed mode, under vector control, this parameter specifies
P60.05 |torque limiting (vector |the torque limit during the delay period before and after brake| 250.0%
mode) release/close. Relative to the motor rated current, torque
limiting is applied before the brake is released.
Torque mode brake |Setting range: 0.0—-200.0%
P60.06 ) . 50.0%
release torque During the running, when the torque feedback value = P60.06,

-258-



Goodrive600A Series High-performance Multi-drive VFD

Industry application solutions

Function
code

Name

Description Default

brake release timing is entered. (It is valid only when
P60.04=1, which indicates the brake is controlled by the VFD,
and the VFD uses the torque mode.)

Note: Set P60.05 to an appropriate torque limit according to the actual application to prevent speed overshoot after the

brake is released.

7.4.4 Master/slave mode brake function

In master/slave mode, if you need to perform brake release/closing for both the master and slave, refer to the following

procedure:

Step1 Set P60.04 to 1 on both the master and slave to enable the brake function for the master and slave.

Step 2 Set P28.00=1 for the master and P28.00=2 for the slave, and set P28.02 to select a master/slave mode.

Step 3 Set P28.18 to 0x11 to enable the master/slave brake synchronization function for the master and slave.

Step 4 Set relay brake output for the master and slave. If RO1 is connected to the brake contactor, set P06.03 to 57.

Step 5 Set the forward and reverse pre-brake-close delays of the master and slave to 0 (P60.16 = 0 and P60.17 = Q).

Step 6 For the remaining brake parameters, refer to the commissioning method above. For the remaining master/slave
parameters, refer to section 5.6.18 Master/slave control.

Step 7 Perform a test run and check whether the brake timing is correct.

Note:

® In master/slave mode, you need to set the delay before forward brake closing and delay before reverse brake
closing to 0; otherwise the master and slave will not synchronize.

® In applications with a rigid master/slave connection, the brake can be controlled solely by the master. Master/slave
brake synchronization control can be disabled (P28.18=0x00 for both master and slave), and the slave's brake logic
should not be activated (P60.04=1 for the master and P60.04=0 for the slave).

Brake

———7

Master/slave brake synchronization control requires the following additional function codes to be set.
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Function
code

Name

Description

Setting

P28.00

Master/slave mode

0: Master/slave control is invalid.
1: The local device is the master.
2: The local device is the slave.

Master: 1
Slave: 2

P28.02

Master/slave control
mode

Setting range: 0x000-0x112

Ones place: Master/slave running mode selection
0: Master/slave mode 0

1: Master/slave mode 1

2: Master/slave mode 2

Tens place: Slave start command source

0: Master

1: P00.01 setting

Hundreds place: Enable master/slave to transmit/receive
data

0: Enable

1: Disable

Refer to the
master/slave
mode.

P28.18

Master/slave brake
synchronization
control

Setting range: 0x00—0x11

Ones place: Brake release synchronization
0: Invalid

1: Enable

Tens place: brake closing synchronization
0: Invalid

1: Enable

0ox11
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8 Function parameter list

8.1 Overview

This chapter lists and briefly describes the function codes of the rectifier and inverter units of the VFD.

The function parameters of the inverter unit are divided into groups by function. Among the function parameter groups,
group P98 is the analog input and output calibration group, while group P99 contains the factory function parameters,
which are user inaccessible. Each group includes several function codes (each function code identifies a function
parameter). A three-level menu style is applied to function codes. For example, "P08.08" indicates the 8th function code in
the P08 group.

The function group numbers correspond to the level-1 menus, the function codes correspond to the level-2 menus, and
the function parameters correspond to the level-3 menus.

1. The content of the function code table is as follows:

Column 1 "Function code": Code of the function group and parameter.

Column 2 "Name": Full name of the function parameter.

Column 3 "Description™: Detailed description of the function parameter.

Column 4 "Default": Initial value set in factory.

Column 5 "Modify": Whether the function parameter can be modified, and conditions for the modification.
"O" indicates that the value of the parameter can be modified when the power unit is in stopped or running state.
"©" indicates that the value of the parameter cannot be modified when the power unit is in running state.
"@" indicates that the value of the parameter is detected and recorded, and cannot be modified.

(The power unit automatically checks and constrains the modification of parameters, which helps prevent incorrect
modifications.)

2. The parameters adopt the decimal system (DEC). If the hexadecimal system is adopted, all bits are mutually
independent on data during parameter editing, and the setting ranges at some bits can be hexadecimal (0—F).

3. "Default" indicates the factory setting of the function parameter. If the value of the parameter is detected or recorded,
the value cannot be restored to the factory setting.

4. To better protect parameters, the VFD provides the password protection function. After a password is set (that is,
P07.00 is set to a non-zero value), "0.0.0.0.0" is displayed when you press the key to enter the function code
editing interface. You need to enter the correct user password to enter the interface. For the factory parameters, you need
to enter the correct factory password to enter the interface. (You are not advised to modify the factory parameters.
Incorrect parameter setting may cause operation exceptions or even damage to the power unit.) If password protection is
not in locked state, you can change the password any time. You can set P07.00 to O to cancel the user password. When
P07.00 is set to a non-zero value during power-on, parameters are prevented from being modified by using the user
password function. When you modify function parameters through serial communication, the user password protection
function is also applicable and compliant with the same rule.
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8.2 Gateway-type rectifier function parameter list

Group POO—Basic functions

Rectifier
function Name Description Default |Modify
code
Control board software
. : Depends
version number Actual control board software version
P00.00 - on o
(Uncontrolled rectifier |Range: 1.00-655.35 .
. . version
unit version number)
Used to select the channel of rectifier unit
control commands, including the start, stop, and
fault reset commands.
0: Keypad (external LCD keypad) (LED off)
The running commands are controlled through
external keypad keys, such as RUN and
Channel of run STOP/RST.
P00.01 , . 1 O
commands 1: Terminal (the LED flashing)
The running commands such as run, stop, and
fault reset are controlled through multi-function
input terminals.
2: Communication (LED on)
The run commands are controlled by the host
controller through communication.
Used to select the rectifier unit communication
command mode.
0: Modbus
Communication mode of |1: CANopen
P00.02 0 O
run commands 2: PLC card
3: PROFIBUS-DP
4: PROFINET/EtherCAT
5: Ethernet
Undervoltage point for bus voltage for protection
purpose.
Undervoltage point for [When the bus voltage is lower than the value of
P00.03 , i . . 350.0V O
bus voltage this function parameter during running, the VFD
stops and reports the bus undervoltage fault.
Setting range: 0.0-500.0V
Voltage at which the braking unit starts braking.
When the bus voltage reaches the value of this
function parameter during running, the braking
Braking unit braking start|transistor starts braking.
P00.04 ) . . . 700.0vV O
voltage This function is valid only for the models
configured with built-in braking units, invalid for
the models connected to external braking units.
Setting range: 400.0-800.0V
Overvoltage point for bus voltage for protection
purpose.
Overvoltage point for |When the bus voltage is higher than the value of
P00.05 . . ; . 800.0V O
bus voltage this function parameter during running, the VFD
stops and reports the bus overvoltage fault.
Setting range: 500.0-850.0V
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Rectifier
function Name Description Default |Modify
code
Urs voltage calibration )
P00.06 o Setting range: 100.0-200.0 100.0
coefficient
Ust voltage calibration )
P00.07 . Setting range: 100.0-200.0 100.0
coefficient
Urt voltage calibration _
P00.08 . Setting range: 100.0-200.0 100.0
coefficient
0: Normal mode
In this mode, the fan starts when the rectifier unit
is running. The fan also runs even when the
rectifier unit is stopped if the rectifier bridge
P00.09 Cooling fan operating |temperature exceeds 55°C or the rectifier bridge o o
' mode current exceeds 30% of the rated current.
1: The fan keeps running after power-on
When the main power supply is powered on,
and the rectifier unit detects that the grid voltage
is normal, the fan starts to run.
Setting range: 0-0x111
P00.10 specifies the fault protection mode for
the braking transistor.
0: Disable
1: Enable
Braking transistor Ones place: Braking transistor shoot-through
P00.10 |shoot-through protection|enable selection. 0x111 O
enable Tens place: Braking transistor overcurrent
enable selection.
Hundreds place: Braking transistor overload
enable selection.
Note: Valid only for the rectifier unit with the
built-in braking unit.
Setting range: 0x000-0x111
P00.11 is used to select the mode of protection
against grid voltage detection faults.
0: Disable
1: Enable
) ) Ones place: indicates whether to enable input
3PH input exception .
P00.11 ) phase loss protection 0x011 O
protection enable . .
Tens place: indicates whether to enable grid
overvoltage protection
Hundreds place: indicates whether to enable
grid undervoltage protection
Note: Exercise caution before using this
parameter.
. ) 0: Disable
P00.12 |Dynamic braking enable 1 O
1: Enable
Grid power frequency |0: 50Hz
P00.13 power frequency 0 O
selection 1: 60Hz
Function parameter |0: No operation
P00.14 0 ©
restore 1: Restore default values
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Rectifier
function Name Description Default | Modify
code

2: Clear fault records

Note:

® After the selected operation is performed, the
function code is automatically restored to 0.

® Restoring default values may clear the user
password. Exercise caution before using this

function.

Group PO1—Rectifier and inverter interaction

Rectifier
function Name Description Default |Modify
code
Permissible li I
po1oo | ermissible line voltage | ) oo oy o 250% | O
distortion for operation
P01.01-
Reserved / / /
P01.09
A fault is triggered if the grid undervoltage
Grid undervoltage ride-through time exceeds the time (P01.10+0.3,
P01.10 0.000s O

ride-through time in seconds).

Setting range: 0.000-5.000s

Grid charge time = P01.11 x 2 x 1.46s
PO1.11 Precharge time Increasing P01.11 can extend the charging time. 1 O
Setting range: 1-30

) 0: Normal mode

P01.12 Test mode selection ] 0 O

1: Pilot run mode

PO1.13 PLL mod itchi 0: Adaptive phase-locked loop (PLL) 0 o
’ mode switching 1: Single synchronous PLL

0: Disable

1: Enable

When the rectifier side detects that run

conditions are met at initial power on, it starts
P01.14 Auto run enable . . 0 O
running automatically.

Note: If the grid voltage is not established within
10s, the auto run will be canceled. A restart is
required for the change to take effect.

0-3
Inverter protection action|o: Keep running

P01.15 upon bus : Decelerate to stop 0 O

1
L 2: Coast to stop

communication fault

3: Emergency stop

0

1

: Decimal

CW & SW mode : Binary
P01.16 . . 0 O
selection Note: The value of this parameter must be the

same as that of the inverter parameter P14.33.
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Group PO5—Input terminal functions

Rectifier
function Name Description Default | Modify
code
P05.00 Reserved / / /
P05.01 S1 function 0: No function 1 O
P05.02 S2 function 1: Run (rising edge active) 2 O
P05.03 S3 function 2: Fault reset (rising edge active) 0 O
P05.04 S4 function 3: External fault (rising edge active) 0 O
4: Incoming circuit breaker feedback (level
active)
5-6: Reserved
7: Disable inverter unit run  (level active)
P05.05 S5 function 8: Enable the inverter unit to coast to stop 0 @)
(level active)
9: Enable the inverter unit to stop in the set
manner (level active)
10-15: Reserved
Used to set the polarity of input terminals.
When a bit is 0, the input terminal is positive.
Input terminal polarity |When a bitis 1, the input terminal is negative.
P05.06 . - X X - - 0x00 O
selection Bit4 Bit3 Bit2 Bitl Bit0
S5 S4 S3 S2 S1

Setting range: 0x00-0x1F

Used to set the filter time of sampling for
L . . terminals S1-S5. In strong interference cases,
P05.07 Digital input filter time |, . . 0.010s (@)
increase the value to avoid maloperation.

Setting range: 0.000-1.000s

P05.08—
Reserved / / /

P05.12
P05.13 S1 switch-on delay 0.000s O
P05.14 | Siswitch-offdelay |These function codes specify delay time[ 0.000s | O
P05.15 S2 switch-on delay ~ |corresponding to the level changes of| 0 000s O
P05.16 S2 switch-off delay ~ [Programmable input terminals during switch-on| g ooos e
P05.17 S3 switch-on delay  |OF Switch-off. 0.000s o)
P05.18 | S3switchoffdelay | o' | 0.000s | O
P05.19 S4 switch-ondelay | ¢ g tinvaid AT 7 invaiia | 0-0008 O
P05.20 S4 switch-off delay “Swiitch-on dela_yﬂ "Switch-off delgy 0.000s O
P05.21 S5 switch-on delay Set“ng range: 0.000-50.000s 0.000s (@)
P05.22 S5 switch-off delay 0.000s O

Group PO6—Output terminal functions
Rectifier
function Name Description Default | Modify
code

P06.00—
Reserved / / /

P06.02
P06.03 RO1 output selection |0: No output 0 O
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Rectifier
function Name Description Default | Modify
code

: Phase lock completed

- Running

: Fault output

: Bus overvoltage

: Bus undervoltage

: Three-phase input overvoltage

: Three-phase input undervoltage

: Module overheat output

: Braking unit overtemperature output

P06.04 RO2 output selection

© 00 N O O A W N P

10: Breaker action

11: Grid fault output (power loss, distortion, or
phase loss)

12: Output when bus voltage > P07.13

13-31: Reserved

P06.05 Reserved / / /
The function code is used to set the output

terminal polarity.

. _ |When a bitis 0, the output terminal is positive.
Output terminal polarity

P06.07 . When a bit is 1, the output terminal is negative. 0x0 O
selection - -
Bitl Bit0
RO2 RO1
Setting range: 0x0—-0x3
P06.08—
Reserved / / /
P06.09
P06.10 RO1 switch-on delay |These function codes specify delay time| 0.000s O
P06.11 ROL1 switch-off delay |corresponding to the level changes of| 0.000s O
P06.12 RO2 switch-on delay |programmable input terminals during switch-on| 0.000s O
] or switch-off.
P06.13 RO2 switch-off delay Setting range: 0.000-50.0005 0.000s O
Group PO7—HMI
Rectifier
function Name Description Default | Modify
code

Setting range: 0—65535

When you set the function code to a non-zero
number, password protection is enabled.

If you set the function code to 00000, the
previous user password is cleared and password
protection is disabled.

P07.00 User password ) 0 O
After the user password is set and takes effect,
you cannot enter the parameter menu if you
enter an incorrect password. Please remember
your password and save it in a secure place.
After you exit the function code editing interface,
the password protection function is enabled
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function Name Description Default | Modify
code
within 1 minute. If password protection is
enabled,"0.0.0.0.0" is displayed when you press
the |PRG/ESC| key again to enter the function
code editing interface. You need to enter the
correct user password to enter the interface.
Note:
® Restoring the default values may clear thg
user password. Exercise caution before usin
this function.
® The uncontrolled rectifier unit does not
support this function.
Local accumulated run |Displays the accumulated run hours.
P07.01 i Oh (]
time (h) Range: 0—65535h
Local accumulated run |Displays the accumulated run minutes. )
P07.02 i i ) Omin o
time (min) Range: 0-59min
P07.03 Factory bar code 1  |Range: 0x0000—-OxFFFF 0x0000 [ ]
P07.04 Factory bar code 2 |Range: 0x0000—-0xFFFF 0x0000 o
P07.05 Factory bar code 3  |Range: 0x0000—0OxFFFF 0x0000 [ ]
P07.06 Factory bar code 4  |Range: 0x0000—-0xFFFF 0x0000 o
P07.07 Factory bar code 5 |Range: 0x0000—-0xFFFF 0x0000 o
P07.08 Factory bar code 6 |Range: 0x0000—-0OxFFFF 0x0000 [ ]
P07.09 Reserved / / /
Braking current rated |0: Braking transistor rated current 60A
P07.10 . ) ) 0 ©
value selection 1: Braking transistor rated current 47.5A
Terminal reset function |Setting range: 0-3
P07.11 . ) ) 3 O
selection 0: Valid only for terminal
o 1: Valid for terminal and keypad
Communication reset . . S
P07.12 . ) 2: Valid for terminal and communication 3 O
function selection .
3: Valid for all channels
Setting range: 400.0-800.0V
P07.13 RO output bus voltage . o 550.0V ©
The voltage hysteresis for RO switching is 10V.
Setting range: 0x0—0xF
Selection of parameters |Bit0: Grid frequency (Hz on, flashing slowly)
P07.14 displayed in running |Bitl: 3PH AC average value OxF O
state Bit2: Bus voltage
Bit3: Grid voltage
P07.15 Reserved / / /
Setting range: 0x0—0xF
Selection of parameters |Bit0: Grid frequency (Hz on, flashing slowly)
P07.16 displayed in stopped |Bitl: 3PH AC average value OxF O
state Bit2: Bus voltage
Bit3: Grid voltage
) . 0: Uncontrolled rectifier
P07.17 Drive layer display . 0x0000 ()
1: Half-controlled rectifier
Setting range: 0x00-0x11
P07.18 | Auto fault reset enable |Ones place: Enable automatic reset for rectifier| 0x00 O
function faults
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function Name Description Default | Modify
code
0: Disable
1: Enable
Tens place: Enable automatic reset for network
communication faults
0: Disable
1: Enable
Auto-run enable when |0: Disable
P07.19 0 O
fault-free 1: Enable
Group P17—Status viewing functions
Rectifier
function Name Description Default | Modify
code
P17.00 Rectifier unit rated  |Displays the rated power of the rectifier unit. Depends °
' power Range: 0.0—-3000.0kwW on model
P17.01 Rectifier unit rated  |Displays the rated current of the rectifier unit. Depends °
' current Range: 0.00-6000.00A on model
Displays whether the current control word for the
P17.02 Braking unit CW braking unit is run or stop. 0 o
0: Run 1: Stop
Displays whether the current control word for the
fan is run or stop.
P17.03 Fan CW 0 (]
0: Run
1: Stop
Displays whether the control word currently
exchanged with the rectifier unit is Run or Stop.
Range: 0x0000—-0OxFFFF
Bit0: Run
Rectifier unit run/stop |Bitl: Stop
P17.04 ) ) 0x0000 o
command Bit2—Bit4: Reserved
Bit5: Reset
Bit6: Emergency stop
Bit7-Bit14: Reserved
Bit15: Auto run command
Displays the present DC bus voltage.
P17.05 Bus voltage 0.0v o
Range: 0.0-2000.0V
Displays the present grid frequency of the
P17.06 Grid frequency rectifier unit. 0.0Hz o
Range: 0.0-120.0Hz
i Displays the present grid voltage of the inverter.
P17.07 Grid voltage 0.0V o
Range: 0.0-2000.0V
Displays the factor of imbalanced three-phase
3PH voltage unbalance .
P17.08 voltage of the grid. 0.00 o
factor
Range: 1.00-10.00
Braking transistor Displays the braking transistor module
P17.09 0.0°C o
module temperature |[temperature.
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function Name Description Default | Modify
code
Range: -20.0-120.0°C
Note: Valid only for the 45kW rectifier unit
model.
Rectifier bridge Displays the rectifier bridge temperature.
P17.10 0.0°C o
temperature Range: -20.0-120.0°C
Displays the AC input current of the rectifier unit.
Range: 0.0-1000.0A
P17.11 3PH AC current The 160kW and 355kW rectifier unit models| 0.0A o
support the use of the optional current detection
module.
Displays the present digital input terminal status
Digital inbut terminal of the rectifier unit.
a ermina
P17.12 9 mi’”t MINAL | pange: 0x00-Ox1F x0 | ®
state
Bit4 Bit3 Bit2 Bitl Bit0
S5 S4 S3 S2 S1
Displays the present digital output terminal
Digital outbUt terminal status of the rectifier unit.
al o ermina
p17.13 | o0& OUPULIEIMINAL o o hge: 0x0-0x3 0x0 °
state - -
Bitl Bit0
RO2 RO1
Displays the current of the braking unit.
Range: 0.0-6000.0A
i i Only the 45kW rectifier unit model has the
P17.14 Braking unit current O ) ) o ) 0.0A o
built-in braking unit. Other rectifier unit models
support only external braking units, and the
displayed value is invalid for these models.
Actual online slave  |Number of actual online slave nodes.
P17.15 0 o
nodes Range: 0-31
Slot 1 expansion card |P17.16 setting range: 0-18 (Slot 1 expansion
P17.16 type card type) 0 o
(Near relay terminals) |P17.17 setting range: 0-18 (Slot 2 expansion
card type)
0: No card
1: PLC card
2:1/O card
) 3-4: Reserved
Slot 2 expansion card
5: Ethernet
P17.17 type o 0 o
: 6: DP communication card
(Near AC input cables)
7-14: Reserved
15: PROFINET communication card
16: Reserved
17: EtherCAT communication card
18: Reserved
) Displays the software version of the expansion
Slot 1 expansion card )
P17.18 ) card in slot 1. 0.00 o
software version
Range: 0.00-655.35
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function Name Description Default | Modify
code
) Displays the software version of the expansion
Slot 2 expansion card .
P17.19 ) card in slot 2. 0.00 (]
software version

Range: 0.00-655.35
Displays the online status of slave nodes 02-17.
Range: 0x0000—-0OxFFFF

P17.20 | Status of slaves 02-17 i 0x0000 (]
0: Offline
1: Online
Displays the online status of slave nodes 18-31.
Range: 0x0000-0x7FFF

P17.21 Status of slaves 18-32 . 0x0000 o
0: Offline
1: Online

P17.22 |Rectifier unit status word|0x0000—OxFFFF 0x0000
Displays the CANopen bus load rate.

P17.23 | CANopen bus load rate 0.0%

Range: 0.0-100.0%

Displays the R-phase current.

Range: 0.0-1000.0A

Note: This function is available when the

P17.24 R-phase current ) ) . 0.0A o
optional current detection module is used for

160kW and higher models. The same applies

below.

Displays the S-phase current.
P17.25 S-phase current 0.0A o
Range: 0.0-1000.0A

Displays the T-phase current.
P17.26 T-phase current 0.0A o
Range: 0.0-1000.0A

Group P19—Fault information

Rectifier
function Name Description Default | Modify
code
P19.00 Present fault type Common fault type: o
P19.01 Last fault type 0: No fault ®
P19.02 2nd-last fault type  |1: Grid undervoltage (Lv1) )
P19.03 3rd-last fault type |2 Grid overvoltage (ov1) )
P19.04 4th-last fault type ~ [3: Grid phase-A loss (SPI1) [
4: Grid phase-B loss (SPI2)
5: Grid phase-C loss (SPI3)
6: Phase lock failure (PLLF)
7: DC undervoltage (Lv) 0
8: DC overvoltage (ov)
9: Reserved
P19.05 5th-last fault type 10: EEPROM operation fault (EEP) )
11: Braking unit straight-through fault (bCE)
12: External fault (EF)
13: Braking unit overload fault (bOL)
14: Braking unit overcurrent fault (bOC)
15: RS485 communication fault (E-485)
16: CANopen communication fault (E-CAN)
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code
17: Reserved
18: DP communication fault (E-DP)
19: Reserved
20: PLC card communication fault (E-PLC)
21: Module overheating (OH1)
22: Braking unit overheating fault (bOH)
23: Reserved
24: PROFINET communication timeout fault
(E-PN)
25-54: Reserved
55: Parameter download error (E-DNE)
56: Some inverter units are offline (OFFL)
57: EtherCAT communication timeout (E-CAT)
58: CAN master/slave fault (SECAN)
59: CAN master/slave slave fault (S-Err)
60: Reserved
P19.06 |Grid frequency at present fault 0.0 o
P19.07 |DC voltage at present fault 0.0 o
P19.08 |Grid voltage at present fault 0 o
P19.09 |Brake current at present fault 0.0 o
P19.10 |Brake temperature at present fault 0.0 o
P19.11 |Rectifier bridge temperature at present fault 0 o
P19.12 |Input terminal state at present fault 0 o
P19.13 |Output terminal state at present fault 0 o
P19.14 |Offline unit node ID / /
P19.15 |Reserved / /
P19.16 |Grid frequency at last fault 0.0 o
P19.17 |DC voltage at last fault 0.0 L
P19.18 |Grid voltage at last fault 0 o
P19.19 |Braking unit current at last fault 0.0 o
P19.20 |Braking unit temperature at last fault 0.0 o
P19.21 |Rectifier bridge temperature at last fault 0.0 o
P19.22 |Input terminal state at last fault o
P19.23 |Output terminal state at last fault 0 o
P19.24—
P19.05 Reserved / /
P19.26 |Grid frequency at 2nd-last fault 0.0 o
P19.27 |DC voltage at 2nd-last fault 0.0 o
P19.28 |Grid voltage at 2nd-last fault 0 o
P19.29 |Braking unit current at 2nd-last fault 0 o
P19.30 |Braking unit temperature at 2nd-last fault 0.0 o
P19.31 |Rectifier bridge temperature at 2nd-last fault 0.0 o
P19.32 |Input terminal state at 2nd-last fault o
P19.33 |Output terminal state at 2nd-last fault o
P19.34 |Reserved / /
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code
Function codes in Displays the function code of the parameter in
P19.35 parameter download |[the parameter download error for you to check 0 ([
error the corresponding value and range.

Group P20—Serial communication

Rectifier
function Name Description Default | Modify
code

Setting range: 1-127

If the slave communication address in the
message frame sent from the master is set to 0,
it serves as a broadcast communication
) address. All slaves on the Modbus bus will
Terminal RS485 local ) )
P20.00 o receive the frame, but the slaves will not 1 O
communication address ) o
respond to it. The communication addresses on
the communication network are unique, which is
the basis of the point-to-point communication
between the host controller and the VFD.

Note: The slave address cannot be set to 0.

Used to set the rate of data transmission
between the host controller and rectifier unit.

: 1200bps

: 2400bps

: 4800bps

: 9600bps

: 19200bps

: 38400bps 4 O
: 57600bps

: 115200bps

Note: The baud rate set on the rectifier unit

Terminal RS485
P20.01 communication baud
rate setting

~N O o0 B~ WDN P O

must be consistent with that on the host
controller. Otherwise, the communication fails. A
greater baud rate indicates faster
communication.

The data format set on the rectifier unit must be
consistent with that on the host controller.
Otherwise, the communication fails.
) ~10: No parity (N, 8, 1) for RTU

Terminal RS485 data bit
P20.02 ) ] 1: Even check (E, 8, 1) for RTU 1 O
parity setting

2: 0Odd check (O, 8, 1) for RTU
3: No parity (N, 8, 2) for RTU
4: Even parity (E, 8, 2) for RTU
5: Odd parity (O, 8, 2) for RTU
Setting range: 0—200ms

Communication o .
P20.03 Used to indicate the communication response| 5ms O
response delay

delay, that is, the interval from when the rectifier
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function Name Description Default | Modify
code

unit completes receiving data to when it sends
response data to the host controller. If the
response delay is shorter than the system
processing time, the system sends response
data to the host controller after processing data.
If the delay is longer than the system processing
time, the system does not send response data
to the host controller until the delay is reached
although data has been processed.

Setting range: 0.0 (invalid), 0.1-60.0s

When the function code is set to 0.0, the

communication timeout time is invalid.

When the function code is set to a non-zero
o . value, the system reports the "485

P20.04 Communlcatl.on fimeout communication fault" (CE) if the communication| 0.0s O

fault time interval exceeds the value.

In general, the function code is set to 0.0. When

continuous communication is required, you can

set the function code to monitor communication

status.

0: Report an alarm and stop
1: Keep running without reporting an alarm
Transmission fault 2: Stop in enablgd stop mode without rep.)ort?ng
P20.05 . an alarm (applicable only to communication 0 O
handling
mode)

3: Stop in enabled stop mode without reporting
an alarm (applicable to any mode)
Setting range: 0x00-0x11
LED ones place:
0: Respond to write operations. The rectifier unit
responds to both read and write commands from
the host controller.
1: Do not respond to write operations. The
rectifier unit does not respond to the write
Communication handling|commands, but responds only to the read

action selection commands from the host controller. This setting
can improve the communication efficiency.
Tens  place: ~ Communication  password
protection
0: Communication user password protection is

P20.06 0x00 O

invalid.
1: Communication user password protection is
valid.

Setting range: 1-247
20,07 RJ45 port RS485 Note: If the local communication address is set 1 o
’ communication address |to 0, the unit cannot be recognized by the LCD

keypad. For details, see E.9.2 LCD keypad.
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Rectifier
function Name Description Default | Modify
code
0: 1200 bps
1: 2400bps
2: 4800bps
RJ45 port RS485
o 3: 9600bps
P20.08 communication baud 4 O
4: 19200bps
rate
5: 38400bps
6: 57600bps
7: 115200bps
0: No parity (N, 8, 1) for RTU
1: Even parity (E, 8, 1) for RTU
RJ45 port RS485 data (2: Odd parity (O, 8, 1) for RTU
P20.09 ) ) . . 0 O
bit parity setting 3: No parity (N, 8, 2) for RTU
4: Even parity (E, 8, 2) for RTU
5: Odd parity (O, 8, 2) for RTU
Group P21—CANopen communication
Rectifier
function Name Description Default |Modify
code
P21.00 Reserved / / /
P21.01 CANopen module Setting range: 0-127 1 O
address
22211'9122_ Reserved / / /
P21.13 PZD2 transmit Used when the rectifier unit works as the 0 O
pP21.14 PZD3 transmit CANopen slave node or used in 0 O
pP21.15 PZD4 transmit PLC-to-CANopen networking. 0 O
P21.16 PZD5 transmit 0: Invalid 0 @)
P21.17 PZD6 transmit 1: Fault code 0 @)
P21.18 PZD7 transmit 2: DC voltage (x10, V) 0 O
P21.19 PZD8 transmit 3: Grid voltage (x1, V) 0 O
P21.20 PZDO transmit |4 Grid frequency (x10, Hz) 0 O
P21.21 PZD10 transmit 5: Braking unit current (x10, A) 0 o)
P21.22 PZD11 transmit _ |0- lerminalinput status 0 o
7: Terminal output status
8: Number of online slave nodes
9: Online/offline status of slave nodes 02-17
10: Online/offline status of slave nodes 18-32
11: CANopen bus load rate
12: Type of card at slot 1
P21.23 PzD12 transmit  |13: Type of card at slot 2 0 O
14: Software version of card at slot 1
15: Software version of card at slot 2
16: R-phase current value (P07.17 enabled)
17: S-phase current value (same as above)
18: T-phase current value (same as above)
19-20: Reserved
732211'.224(; Reserved / / /
P21.27 SYNCmessage | 4600(ms) 10ms o)
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function Name Description Default | Modify
code
0: Tl standard CAN sample point (approximately
CAN sampling rate  |65%)
p2l.28 selection 1: Industry-standard CAN sample point 0 ©
(approximately 80% = 5%)
0: 50kbps
1: 100kbps
CANopen 2: 125kbps
P21.29 communication baud |3: 250kbps 4 O
rate 4: 500kbps
5: 800kbps
6: 1Mbps
CANopen
P21.30 | communication timeout |Setting range: 0.0 (invalid), 0.1-100.0s 0.0s O
time
P21.31 Reserved / / /
CANOpen RXPDO data|* Rectifier manualmode
P21.32 | exchange cycle setting 1: Rectifier automatic regulation mode (by CAN 0 o
mode load rate) .
2: Inverter manual regulation mode
Number of CANopen |Setting range: 0-31 (Set this parameter only
P21.33 . . 0 O
slave nodes when the master is active.)
P21.34 CANopen mgster/slave 0: Slave 0 o
selection 1: Master
po13s | " DOLUANSMISSION eiing range: 5-3000ms 20ms | O
cycle
P21.36 PDOZ transmission Setting range: 5-3000ms 10ms O
cycle
P21.37 PDO3 t(r;glsemlssmn Setting range: 5-3000ms 30ms O
P21.38 PDO4 t(r;glzmlssmn Setting range: 5-3000ms 50ms O
P21.39 TPDOL trigger mode |Setting range: 1-255 255 [ ]
Setting range: 1-255
P21.40 TPDO2 trigger mode |Note: Restart the unit after modifying this| 255 O
setting.
Setting range: 1-255
P21.41 TPDO3 trigger mode |Note: Restart the unit after modifying this| 255 O
setting.
Setting range: 1-255
pP21.42 TPDOA4 trigger mode |Note: Restart the unit after modifying this 255 O
setting.
P21.43 Slave heartbeat cycle |Setting range: 0—-10000ms 500ms O
pP21.44 TPDO2 event timer  |Setting range: 0—-10000ms Oms O
P21.45 TPOO3 event timer |Setting range: 0-10000ms Oms O
P21.46 TPOO4 event timer  |Setting range: 0-10000ms Oms O
pP21.47 TPDO?2 inhibit time  |Setting range: 0-10000ms 50ms O
P21.48 TPDO3 inhibit time  |Setting range: 0—10000ms 50ms O
P21.49 TPDO4 inhibit time  |Setting range: 0—10000ms 50ms O
P21.50 PDO—CV\L;LTQSWSSIO” Setting range: 0: invalid, 1-200ms 0ms O
. Setting range: Ox0—OxF (0: Disable; 1: Enable)
P21.51 PDO receive enable Bit0: PDO1 0x7 O
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Rectifier
function Name Description Default | Modify
code
Bitl: PDO2
. Bit2: PDO3
pP21.52 PDO transmit enable Bit3: PDO4 0x7 O
Bit4—bit15: Reserved
PN/ECAT/DP card PZD |0: PKW1-PZD8
P21.53 configuration selection |1: PKW1-PZD12 1 ©
0-1
po1sa | AN ex;iggzd ffame ;. Enable 0 o
1: Disable
0-1
0: Reserved
P21.55 Industry macro 1: HNKS-specific macro 0 O
2: FS-specific macro
CAN master/slave )
P21.56 o Setting range: 0—4 1 O
communication address
0: 50kbps
1: 100kbps
CAN master/slave 2: 125kbps
P21.57 o 3: 250kbps 4 O
communication rate
4: 500kbps
5: 800kbps
6: 1Mbps
CAN master/slave
P21.58 | communication timeout |Setting range: 0.0-30.0s 5.0s O
time
0: Invalid
P21.59 Master/slave mode  |1: Master 0 O
2: Slave
Setting range: 0x000-0x110
Ones place: Reserved
Tens place: Whether slave receives control
commands from master
0: Slave receives control commands from
P21.60 Master/slave control |master 0X000 o
mode 1: Slave does not receive control commands
from master
Hundreds place: Enable master/slave to
transmit/receive data
0: Enable
1: Disable
P21.61 Slave count Setting range: 0-3 1 O
Parallel-operation
P21.62 synchronized braking |Setting range: 0.0-100.0V 23.0vV O
adjustment voltage
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Group P22—Communication expansion function group 1 (PROFIBUS-DP)

Rectifier
function Name Description Default | Modify
code
P22.00 Reserved / / /
PROFIBUS-DP
P22.01 | expansion card module |Setting range: 0-127 3 O
address
P22.02—-
Reserved / / /
pP22.12
P22.13 PzD2 transmit Used only when the rectifier unit has been 0 O
pP22.14 PZD3 transmit configured with a PROFIBUS-DP 0 O
P22.15 PZD4 transmit communication card. 0 @)
P22.16 PZD5 transmit 0: Invalid 0 @)
P22.17 PZD6 transmit 1: Fault code 0 @)
P22.18 PZD7 transmit 2: DC voltage (x10, V) 0 O
P22.19 PzD8 transmit  [3: Grid voltage (x1, V) 0 O
P22.20 PZDO transmit |- Grid frequency (x10, Hz) 0 O
P22 21 PZD10 transmit 5: Braking unit current (x10, A) 0 o
P22.22 PZD11 transmit  |0- 1erminalinput status 0 o
7: Terminal output status
8: Number of online slave nodes
9: Online/offline status of slave nodes 02-17
10: Online/offline status of slave nodes 18-32
11: CANopen bus load rate
12: Type of card at slot 1
P22.23 PzD12 transmit  [13: Type of card at slot 2 0 O
14: Software version of card at slot 1
15: Software version of card at slot 2
16: R-phase current value (P07.17 enabled)
17: S-phase current value (same as above)
18: T-phase current value (same as above)
19-20: Reserved
EtherCAT
P22.24 | communication timeout |Setting range: 0.0 (invalid), 0.1-30.0s 5.0s O
time
PROFIBUS-DP
P22.25 | communication timeout |Setting range: 0.0 (invalid), 0.1-30.0s 5.0s O
time
PROFINET
P22.26 | communication timeout |Setting range: 0.0 (invalid), 0.1-30.0s 5.0s O
time
P22.27 Reserved / / /
0: 8 bytes (PKW1-4)
Inverter unit PKW area |1: 6 bytes (PKW1/2/4)
P22.28 . . . . . 1 O
compatibility Note: This setting must be consistent with that
of inverter function parameter P14.42.
P22.29—-
P22 46 Reserved / / /
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Group P23—Communication expansion function group 2

(EtherNet/PROFINET/EtherCAT)

Rectifier
function Name Description Default | Modify
code
0: Self adaptive
. |1: 100M full duplex
Ethernet communication
P23.00 ) 2: 100M half duplex 0 O
rate setting
3: 10M full duplex
4: 10M half duplex
P23.01 Ethernet IP address 1 192 O
P23.02 Ethernet IP address 2 . 168 @)
Setting range: 0-255
P23.03 Ethernet IP address 3 0 O
P23.04 Ethernet IP address 4 1 O
P23.05 | Ethernet subnet mask 1 255 O
P23.06 | Ethernet subnet mask 2 ) 255 @)
Setting range: 0—-255
P23.07 | Ethernet subnet mask 3 255 O
P23.08 | Ethernet subnet mask 4 0 O
Ethernet gateway
P23.09 192 O
address 1
Ethernet gateway
P23.10 168 O
address 2 ]
Setting range: 0-255
Ethernet gateway
P23.11 0 O
address 3
Ethernet gateway
P23.12 1 O
address 4
Ethernet monitoring
P23.13 0x0000 O
address 1
Ethernet monitoring
P23.14 ) 0x0000 O
address 2 Setting range: 0x0000—-0xFFFF
Ethernet monitoring |Note: Used for software debugging.
P23.15 0x0000 O
address 3
Ethernet monitoring
P23.16 0x0000 O
address 4
P23.17-
Reserved / / /
P23.27
P23.28 PZD2 transmit Used only when the rectifier unit has been 0 O
P23.29 PZD3 transmit configured with a PROFINET or EtherCAT 0 O
P23.30 PZD4 transmit communication card. 0 e)
P23.31 PZDS5 transmit 0: Invalid 0 O
P23.32 PZD6 transmit 1: Fault code 0 @)
P23.33 PZD7 transmit 2: Bus voltage (x10, V) 0 O
P23.34 PZD8 transmit 3: Grid voltage (x1, V) 0 O
P23.35 PZDO transmit | Grid frequency (x10, Hz) 0 O
P23.36 PZD10 transmit |- Braking current (<10, A) 0 o)
P23.37 PZD11 transmit  |0- INPut terminal status 0 o
7: Output terminal status
P23.38 PZD12 transmit 8: Number of online slave nodes 0 e)
9: Online/offline status of slave nodes 02—17
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Rectifier
function Name Description Default | Modify
code

10: Online/offline status of slave nodes 18-32
11: CANopen bus load rate

12: Type of card at slot 1

13: Type of card at slot 2

14: Software version of card at slot 1

15: Software version of card at slot 2

16: R-phase current value (P07.17 enabled)
17: S-phase current value (same as above)
18: T-phase current value (same as above)
19-20: Reserved

Group P24—PLC card functions

Rectifier
function Name Description Default | Modify
code

PLC card function 0: Disable

P24.00 0 @)
enable 1: Enable
Setting range: 0—65535

P24.01 C_WrP1 0 O

Used to write a value to WrP1 of the PLC card.

Setting range: 0—65535
P24.02 C _WrP2 . 0 @)
- Used to write a value to WrP2 of the PLC card.

Setting range: 0—-65535
P24.03 C_WrP3 ) 0 O
Used to write a value to WrP3 of the PLC card.

Setting range: 0—65535
P24.04 C _WrP4 ) 0 O
Used to write a value to WrP4 of the PLC card.

Setting range: 0—65535
P24.05 C_WrP5 ) 0 @)
- Used to write a value to WrP5 of the PLC card.

Setting range: 0—65535
P24.06 C_WrP6 ) 0 @)
- Used to write a value to WrP6 of the PLC card.

Setting range: 0—65535
P24.07 C_WrP7 ) 0 O
Used to write a value to WrP7 of the PLC card.

Setting range: 0—65535
P24.08 C_WrP8 ) 0 O
Used to write a value to WrP8 of the PLC card.

Setting range: 0—65535
P24.09 C _WrP9 ) 0 @)
- Used to write a value to WrP9 of the PLC card.

Setting range: 0—65535

P24.10 C _WrP10 . 0 @)
- Used to write a value to WrP10 of the PLC card.
0: Stop
P24.11 PLC card status 0 o
1: Run
Used to monitor/view the MoP1 value of the
P24.12 C_MoP1 0 ]
PLC card.
Used to monitor/view the MoP2 value of the
P24.13 C_MoP2 0 o
- PLC card.
Used to monitor/view the MoP3 value of the
P24.14 C_MoP3 0 o
- PLC card.
P24.15 C_MoP4 Used to monitor/view the MoP4 value of the 0 o
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function Name Description Default | Modify
code
PLC card.
Used to monitor/view the MoP5 value of the
P24.16 C_MoP5 0 (]
PLC card.
Used to monitor/view the MoP6 value of the
P24.17 C_MoP6 0 (]
PLC card.
Used to monitor/view the MoP7 value of the
P24.18 C_MoP7 0 (]
- PLC card.
Used to monitor/view the MoP8 value of the
P24.19 C_MoP8 0 (]
- PLC card.
Used to monitor/view the MoP9 value of the
P24.20 C_MoP9 0 (]
PLC card.
Used to monitor/view the MoP10 value of the
P24.21 C_MoP10 0 o
PLC card.
P24.22—
Reserved / / /
P24.23
PLC card power-loss |0: Disable
P24.24 . 0 (©)
retention enable 1: Enable
8.3 Non-gateway-type rectifier unit function parameter list
Group POO—Basic functions
Rectifier
function Name Description Default | Modify
code
Control board software
P00.00 version number Actual control board software version Depends °
' (Uncontrolled rectifier |Setting range: 1.00-655.35 on version
unit version number)
Undervoltage point for bus voltage for
protection purpose.
Undervoltage point for [When the bus voltage is lower than the value of
P00.03 . . . . 350.0V @)
bus voltage this function parameter during running, the VFD
stops and reports the bus undervoltage fault.
Setting range: 0.0-500.0V
Voltage at which the braking unit starts braking.
When the bus voltage reaches the value of this
function parameter during running, the braking
Braking unit braking start|transistor starts braking.
P00.04 : . . . 700.0V O
voltage This function is valid only for the models
configured with built-in braking units, invalid for
the models connected to external brakes.
Setting range: 400.0-800.0V
Overvoltage point for bus voltage for protection
. purpose.
Overvoltage point for L
P00.05 bus voltage When the bus voltage is higher than the value| 800.0V @]
g of this function parameter during running, the
VFD stops and reports the bus overvoltage
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Rectifier
function Name Description Default | Modify
code

fault.

Setting range: 500.0-850.0V

0: Normal mode

In this mode, when the rectifier detects that the
rectifier bridge temperature exceeds 55°C, the
fan also runs in the stopped state. 0 O
1: The fan keeps running after power-on

The fan starts running when the main power is
switched on.

Setting range: 0x000-0x111

P00.10 specifies the fault protection mode for
the braking transistor.

0: Disable

1: Enable

Braking transistor Ones place: Braking transistor shoot-through
P00.10 |shoot-through protection |enable selection. 0x111 @)
enable Tens place: Braking transistor overcurrent
enable selection.

Hundreds place: Braking transistor overload
enable selection.

Note: Valid only for the rectifier unit with the
built-in braking unit.

Setting range: 0x000-0x101

P00.11 is used to select the mode of protection
against grid voltage detection faults.

0: Disable

1: Enable

3PH input exception |Ones place: indicates whether to enable input
P00.11 ) ] 0x001 @)
protection enable phase loss protection

Tens place: Reserved

Hundreds place: indicates whether to enable
grid undervoltage protection

Note: Exercise caution before modifying the
function parameter.

. i 0: Disable

P00.12 | Dynamic braking enable 1 O
1: Enable

0: No operation

Cooling fan operating
mode

P00.09

1: Restore default values

2: Clear fault records

Note:

Function parameter |®  After the selected operation is performed,

P00.14 . . . 0 @)

restore the function code is automatically
restored to 0.

® Restoring the default values may clear

the user password. Exercise caution

before using this function.
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Group PO1—Rectifier and inverter interaction

Rectifier
function Name Description Default | Modify
code
A fault is triggered if the grid undervoltage
Grid undervoltage ride-through  time exceeds the time
P01.10 i . . 0.000s ©)
ride-through time (P01.10+0.3, in seconds).
Setting range: 0.000-5.000s
Group PO6—Output terminal functions
Rectifier
function Name Description Default | Modify
code
0: No output
1: Reserved
2: Running
3: Fault output
4-5: Reserved
P06.03 RO1 output selection |6: Three-phase input overvoltage 3 O
7: Three-phase input undervoltage
8: Module overheat output
9: Braking unit overtemperature output
10-11: Reserved
12: Output when bus voltage > P07.13
The function code is used to set the output
terminal polarity.
) . When a bit is 0, the output terminal is positive.
Output terminal polarity o ] )
P06.07 ) When a bit is 1, the output terminal is| 0x00 O
selection .
negative.
Bit0: RO1
Setting range: 0x00-0x01
P06.10 RO1 switch-on delay |These function codes specify delay time| 0.000s O
corresponding to the level changes of
. programmable input  terminals  during
P06.11 RO1 switch-off delay ) . 0.000s O
switch-on or switch-off.
Setting range: 0.000-50.000s
Group PO7—HMI
Rectifier
function Name Description Default | Modify
code
Accumulated run time in |Displays the accumulated run hours.
P07.01 Oh [
hours Range: 0—65535h
Accumulated run time in |Displays the accumulated run minutes. .
P07.02 . ) Omin [ J
minutes Range: 0-59min
P07.03 Factory bar code 1  |Range: 0x0000—0xFFFF / o
P07.04 Factory bar code 2  |Range: 0x0000—0OxFFFF / ]
P07.05 Factory bar code 3  |Range: 0x0000—-0xFFFF / o
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function Name Description Default | Modify
code
P07.06 Factory bar code 4  |Range: 0Ox0000—OxFFFF / [ ]
P07.07 Factory bar code 5 |Range: 0x0000—-0xFFFF / [ J
P07.08 Factory bar code 6 |Range: 0Ox0000—OxFFFF / [ ]
Setting range: 400.0-800.0V
P07.13 RO output bus voltage . o 550.0V ©
The voltage hysteresis for RO switching is 10V.
0: Disable
P07.18 | Auto fault reset enable 0 O
1: Enable
Group P17—Status viewing
Rectifier
function Name Description Default | Modify
code
P17.00 Rectifier unit rated  |Displays the rated power of the rectifier unit. Depends °
' power Range: 0.0—-3000.0kwW on model
P17.01 Rectifier unit rated Displays the rated current of the rectifier unit. | Depends ®
' current Range: 0.00-6000.00A on model
Displays whether the current control word for
) ) the braking unit is run or stop.
P17.02 Braking unit CW 0 o
0: Run
1: Stop
Displays whether the current control word for
the fan is run or stop.
P17.03 Fan CW 0 (]
0: Run
1: Stop
Displays the present DC bus voltage.
P17.05 Bus voltage 0.0v o
Range: 0.0-2000.0V
Displays the braking transistor module
. . temperature.
Braking transistor
P17.09 Range: -20.0-120.0°C 0.0°C o
module temperature . . .
Note: Valid only for the 45kW rectifier unit
model.
Rectifier bridge Displays the rectifier bridge temperature.
P17.10 0.0°C o
temperature Range: -20.0-120.0°C
Displays the present digital output terminal
Digital output terminal (status of the rectifier unit.
P17.13 0x00 o
state Range: 0x00-0x01
Bit0: RO1
) ) Displays the current of the braking unit.
P17.14 Braking unit current 0.0A o
Range: 0.0-6000.0A
Actual online slave  |Number of actual online slave nodes.
P17.15 0 o
nodes Range: 0-31
P17.20 | Status of slaves 02-17 |Range: 0x0000—OxFFFF 0x0000 o
P17.21 | Status of slaves 18-32 |Range: 0x0000—0x7FFF 0x0000 o
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Group P19—Fault information

Rectifier

function Name Description Default | Modify
code

P19.00 Present fault type 0: No fault o
P19.01 Last fault type 1: Grid undervoltage (Lv1) o
P19.02 2nd-last fault type ~ |2: Reserved °
P19.03 3rd-last fault type  |3: Grid phase loss (SPI) °
P19.04 4th-last fault type ~ |4-6: Reserved °

7: DC undervoltage (Lv)

8: DC overvoltage (ov)

9: Reserved

10: EEPROM operation fault (EEP)

11: Braking transistor shoot-through fault
(bCE)

12: Reserved

13: Braking transistor overload fault (bOL)

14: Braking transistor overcurrent fault (bOC)
P19.05 5th-last fault type 15: RS485 communication fault (E-485) Y
16: CAN communication fault (E-CAN)

17-20: Reserved

21: Rectifier module overheat (oH1)

22: Braking transistor overheating fault (bOH)
23-27: Reserved

28: RJ45 port RS485 node ID
auto-assignment failure (A-1DF)

29-57: Reserved

58: CAN master/slave fault

P19.07 |DC voltage at present fault 0.0V L
P19.09 |Brake current at present fault 0.0A o
P19.10 |Brake temperature at present fault 0.0°C o
P19.11 |Rectifier bridge temperature at present fault 0.0°C o
P19.17 |DC voltage at last fault 0.0V L
P19.19 |Braking unit current at last fault 0.0A o
P19.20 |Braking unit temperature at last fault 0.0°C o
P19.21 |Rectifier bridge temperature at last fault 0.0°C o
P19.27 |DC voltage at 2nd-last fault 0.0V o
P19.29 |Braking unit current at 2nd-last fault 0.0A o
P19.30 |Braking unit temperature at 2nd-last fault 0.0°C o
P19.31 |Rectifier bridge temperature at 2nd-last fault 0.0°C o
Group P20—Serial communication

Rectifier

function Name Description Default | Modify
code

P20.00—

P20.02 Reserved / / /
P20.03 Communication Setting range: 0—200ms 5ms O

response delay
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Rectifier
function Name Description Default | Modify
code
Communication timeout . . .
P20.04 ) Setting range: 0.0 (invalid)-60.0s 0.0s O
fault time
Transmission fault  |0: Do not report a fault
P20.05 0 O

handling 1: Report a fault

Setting range: 0x00-0x11

LED ones place:

0: Respond to write operations

1: Do not respond to write operations
Communication handling|Tens place: = Communication password
P20.06 ) . ) 0x00 O
action selection protection

0: Communication user password protection is

invalid.

1: Communication user password protection is
valid.

RJ45 port RS485 i
P20.07 o Setting range: 1-247 1 O
communication address

: 1200kbps

: 2400kbps

: 4800kbps

: 9600kbps

: 19200kbps

: 38400kbps

: 57600kbps

: 115200kbps

: No check (N, 8, 1) for RTU

: Even check (E, 8, 1) for RTU
: Odd check (O, 8, 1) for RTU
: No check (N, 8, 2) for RTU

: Even check (E, 8, 2) for RTU
: Odd check (O, 8, 2) for RTU

RJ45 port RS485
P20.08 communication baud
rate

RJ45 port RS485 data
bit parity setting

P20.09

a b W NP OINOO OB WN PP O

Group P21—CANopen communication

Rectifier Description
function Name Default | Modify
code

pP21.01 CAN module address |Setting range: 100-103 100 O

0: 50kbps 1: 100kbps
2: 125kbps

CAN communication |3: 250kbps

P21.29 4 O
baud rate 4: 500kbps

5: 800kbps

6: 1Mbps

Setting range: 0-31

. Note: When this parameter is set to 0, inverter
P21.33 |CAN inverter slave count| . n 0 O
offine detection based on rectifier CAN

broadcast is not performed.
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Rectifier Description
function Name Default | Modify
code

Parallel-operation
P21.62 synchronized braking |Setting range: 0.0-100.0V 23.0vV O
adjustment voltage

8.4 Inverter function parameter list

Group POO—Basic functions

Inverter
function Name Description Default | Modify
code

0: Sensorless vector control (SVC) mode 0

1: Sensorless vector control (SVC) mode 1

2: Space voltage vector PWM control mode
(SVPWM)

P00.00 Speed control mode 2 ©
3: Closed-loop vector control mode

Note: Before using a vector control mode (0, 1,
or 3), enable the VFD to perform motor
parameter autotuning first.

0: Keypad

: Terminal 0 O
: Communication

: Modbus

: CANopen

: Ethernet

: EtherCAT/PROFINET

: PLC card

: Wireless communication card (Reserved)

: PROFIBUS-DP

Note: The options 2, 3, 4, 5, and 6 are add-on
functions and are available only when

Channel of run
P00.01
commands

Communication mode of
P00.02
run commands

o o~ WDNBEFE ON PP

corresponding expansion cards are configured.
Used to set the max. output frequency of the
inverter unit. Pay attention to the function code
because it is the foundation of the frequency
P00.03 Max. output frequency ] i 50.00Hz ©
setting and the speed of acceleration (ACC)
and deceleration (DEC).

Setting range: Max(P00.04,10.00)-590.00Hz

The upper limit of the running frequency is the

upper limit of the output frequency of the
inverter unit, which is lower than or equal to the
max. output frequency.

Running frequency |When the set frequency is higher than the
P00.04 o . ) 50.00Hz ©
upper limit upper limit of the running frequency, the upper
limit of the running frequency is used for
running.

Setting range: P00.05-P00.03 (Max. output
frequency)
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Inverter
function
code

Name

Description

Default

Modify

P00.05

Running frequency
lower limit

The lower limit of the running frequency is the
lower limit of the output frequency of the
inverter unit.

When the set frequency is lower than the lower
limit of the running frequency, the lower limit of
the running frequency is used for running.
Note: Max. output frequency = Upper limit of
frequency = Lower limit of frequency

Setting range: 0.00Hz—P00.04 (Upper limit of
running frequency)

0.00Hz

P00.06

A frequency command
source

P00.07

B frequency command
source

: Keypad
CAIL

CAI2

CAI3

: Reserved

0

1

2

3

4

5: Simple PLC program
6: Multi-step speed running
7: PID control

8: Modbus communication
9: CANopen communication
10:
11: Reserved

12: Pulse train AB

13: EtherCAT/PROFINET communication

14: PLC card

15: PROFIBUS-DP communication

16: Tension setting (valid only for A frequency
command)
Note: AI3
requires an expansion card.

Ethernet communication

is an expansion function and

11

P00.08

B frequency command
reference object

: Max. output frequency
: A frequency command

P00.09

Combination mode of
setting source

0

1

0:A
1:B

2: (A+B)
3: (A-B)

4: Max(A, B)
5: Min(A, B)

P00.10

Frequency set through
keypad

When A and B frequency commands select the
keypad for setting, the value of the function
code is the original setting one of the frequency
data of the inverter unit.

Setting range: 0.00Hz—P00.03 (Max. output
frequency)

50.00Hz

P00.11

ACC time 1

P00.12

DEC time 1

Acceleration (ACC) time refers to the time
required for the inverter unit to accelerate from

Depends
on model

0 Hz to the acceleration/deceleration time base

Depends
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Inverter

function Name Description Default | Modify
code

frequency (P08.21). on model
Deceleration (DEC) time refers to the time
required for the inverter unit to decelerate from
the acceleration/deceleration time base
frequency (P08.21) to 0 Hz.

The inverter unit has four groups of ACC/DEC
time, which can be selected by P05.

The default ACC/DEC time of the inverter unit
is the first group.

Setting range of P00.11 and P00.12: 0.0-
3600.0s

Setting range: 0x00—-0x12

Ones place: Run mode selection

0: Run at the default direction

. L 1: Run at the opposite direction
Running direction . .
P00.13 . 2: Disable reverse running 0x00 O

selection ] .

Tens place: Action when the set frequency is
negative with reverse run disabled
0: Decelerate to stop

1: Run forward at zero frequency

Carrier | Electro magnetic| Noise and leakage Cooling
frequency noise current level

1 kHz High Low Low

10 kHz

15 kHz Low High High

The relationship between models and carrier
frequencies is as follows:

Default carrier
Model
frequency

1.5-11kW 8kHz

Carrier frequency 380V 15-55kw 4KkHz Depends

P00.14 . 75kW and O
setting 2kHz on model

higher

Advantage of high carrier frequency: ideal
current waveform, little current harmonic wave
and motor noise.

Disadvantage of high carrier frequency:
increasing the switch loss, increasing inverter
unit temperature and the impact to the output
capacity. The inverter unit needs to derate on
high carrier frequency. At the same time, the
leakage and electrical magnetic interference
will increase.

On the contrary, an extremely-low a carrier

frequency may cause unstable operation at low
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Inverter
function Name Description Default | Modify
code

frequency, decrease the torque, or even lead to
oscillation.

The carrier frequency has been properly set in
the factory before the inverter unit is delivered
from the factory. In general, you do not need to
modify it.

When the frequency used exceeds the default
carrier frequency, the VFD needs to derate by
10% for each increase of 1k carrier frequency.

Setting range: 1.0-15.0kHz

Setting range: 0x000-0x234

Ones place: Motor basic parameter autotuning

0: No operation
1: Complete parameter rotary autotuning
2: Complete parameter static autotuning
3: Partial parameter static autotuning
4: VFD parameter autotuning
Tens place: Initial magnetic pole angle

P00.15 Motor para.meter autotuning 0x000 ©
autotuning .

0: No operation
1: Rotary autotuning
2: Static autotuning
3: Rotary autotuning 2
Hundreds place: System inertia autotuning
0: No operation
1: Mode 1
2: Mode 2
0: Invalid

1: Valid during the whole procedure
P00.16 | AVR function selection |Automatic voltage regulation function is used 1 O
to eliminate the bus voltage fluctuation impact
on the inverter unit output voltage.

P00.17 Reserved / / /
0: No operation

1: Restore to default values (excluding motor
parameters)

2: Clear fault records

3: Lock keypad parameters

4: Reserved
P00 18 Function parameter |5: Restore to default values (factory test mode) 0 o
restore 6: Restore to default values (including motor
parameters)

Note: After the selected operation is
performed, the function code is automatically
restored to 0. Restoring the default values may
delete the user password. Exercise caution

when using this function.
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Group PO1—Start and stop control

Inverter
function
code

Name

Description

Default

Modify

P01.00

Start mode

0: Direct start

1: Start after DC braking

2: Start after speed tracking (with excitation)

3: Start after speed tracking (without excitation)
4: Start after speed tracking (software)

P01.01

Starting frequency of
direct start

Used to indicate the initial frequency during
See P01.02 (Starting
frequency hold time) for detailed information.
Setting range: 0.00-50.00Hz

inverter unit start.

0.50Hz @)

P01.02

Starting frequency hold
time

4 Qutput frequency f
fmax

f1

|
[ Time t
<> flsetby P01.01
t1' tl set by P01.02

Setting a proper starting frequency can
increase the torque during VFD start. During
the hold time of the starting frequency, the
output frequency of the inverter unit is the
starting frequency. And then, the inverter unit
runs from the starting frequency to the set
frequency. If the set frequency is lower than the
starting frequency, the inverter unit stops
running and keeps in the standby state. The
starting frequency is not limited in the
frequency lower limit.

Setting range: 0.0-50.0s

0.0s ©

P01.03

Braking current before
start

P01.04

Braking time before
start

The inverter unit performs DC braking with the
braking current before start and it speeds up
after the DC braking time. If the set DC braking
time is 0, DC braking is invalid.

Stronger braking current indicates larger
braking power. The DC braking current before
start is a percentage of the inverter unit rated
output current.

P01.03 setting range: 0.0-100.0%

P01.04 setting range: 0.00-50.00s

0.0% ©

0.00s ©

P01.05

ACC/DEC mode

Used to select the frequency change mode
during starting and running.

0: Linear type. The output frequency increases
or decreases linearly.
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function Name Description Default | Modify
code

A Qutput frequency f

fmax F----

Time t

1: S curve. The output frequency increases or
decreases according to the S curve.
The S curve is generally applied to elevators,

conveyors, and other application scenarios

where smoother start or stop is required.
Output frequency f

fmax

Note: If mode 1 is selected, set P01.06,
P01.07, P01.27, and P01.28 accordingly.

Time of starting The curvature of S curve is determined by the
P01.06 segment of ACCS |ACC range and ACC/DEC time. 0.1s ©

curve Output frequency f

t1=P01.06
t2=P01.07

Time of ending segment ) 13=P01.27
P01.07 Timet  t4=P01.28 0.1s [©)

of ACC S curve Lﬂ Lt-i ;ﬂ Lth >

Setting range: 0.0-50.0s
0: Decelerate to stop. After a stop command

takes effect, the inverter unit lowers output
frequency based on the DEC mode and the
defined DEC time; after the frequency drops to
the stop speed (P01.15), the inverter unit
P01.08 Stop mode 0 O
stops.

1: Coast to stop. After a stop command takes
effect, the inverter wunit stops output
immediately, while the load coasts to stop

according to mechanical inertia.

Starting frequency for |Starting frequency of DC braking for stop:
P01.09 . ) ) 0.00Hz O
braking at stop During the deceleration to stop, the VFD starts

P01.10 Demagnetization time [DC braking for stop when running frequency| 0.00s O
DC braking current at |reaches the starting frequency determined by
PO1.11 0.0% O
stop P01.09.

Wait time before DC braking: The inverter unit

blocks the output before starting DC braking.

P01.12 | DC braking ti t st . L N 0.0 O
raKing time at stop After this wait time, DC braking is started so as S

to prevent overcurrent caused by DC braking
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function Name Description Default | Modify
code
at high speed.
DC braking current for stop: It indicates the
applied DC braking energy. Stronger current
indicates greater DC braking effect.
DC braking time for stop: It indicates the hold
time of DC braking. If the time is 0, DC braking
is invalid, and the inverter unit decelerates to
stop within the specified time.
Running Proeess PO 10 POMZE
P01.09 setting range: 0.00Hz—P00.03
P01.10 setting range: 0.00-30.00s
P01.11 setting range: 0.0-100.0% (of the VFD
rated output current)
P01.12 setting range: 0.0-50.0s
Sets the transition time at the point specified by
P01.14 during switching between forward and
reverse running of the inverter unit.
A output frequency f
Forward
poriz |  WOMREVIN v o o e 00s | ©
deadzone time Start frequencyl /- ~ - = - - == - | Swichowr e e
______________ i Time t
D'eet\id;gn'e
Setting range: 0.0-3600.0s
0: Switch at zero frequency
FWD/REV run switching|1: Switch at the starting frequency
P01.14 ) 1 ©
mode 2: Switch after the speed reaches the stop
speed with a delay
P01.15 Stop speed Setting range: 0.00-100.00Hz 0.50Hz ©
) 0: Based on speed reference (only detection
Stop speed detection ) )
P01.16 mode mode available in SVPWM control mode) 0 @]
1: Based on speed feedback
Stop speed detection )
P01.17 time Setting range: 0.00-100.00s 0.50s ©
When the channel of running commands is
terminal control, the system detects the state
of the running terminal during power-up.
POL18 Terminal run command [0: The terminal running command is invalid at 0 o
protection at power-up [power-up. Even the running command is
considered as valid during power-on, the
inverter unit does not run and it keeps the
protection state until the running command is
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canceled and enabled again.

1: The terminal running command is valid at
power-on. If the running command is
considered as valid during power-on, the
inverter unit is started automatically after the
initialization.

Note: Use this function with caution.
Otherwise, serious consequences may result.

Specifies the running state of the inverter unit
when the set frequency is lower than the
lower-limit one. (Valid when the frequency
lower limit is greater than 0.)
Setting range: 0x00—-0x12
Ones place: Action selection
0: Run at the frequency lower limit
. . 1: Stop 2: Sleep
Action when running )

Tens place (valid only when ones place = 1 or
P01.19 frequency falls below 0x00 ©
2): Stop method
0: Coast to stop
1: Decelerate to stop
When the set frequency is lower than the

the lower limit

lower-limit frequency, the inverter unit coasts to
stop. When the set frequency becomes higher
than the lower-limit frequency again and it lasts
for the time set by P01.20, the inverter unit
automatically resumes running.

Specifies the wake-up-from-sleep delay time.
When the running frequency of the inverter unit
is lower than the lower limit, the inverter unit
becomes standby.

When the set frequency exceeds the lower
limit once again and it lasts for the time set by
P01.20, the inverter unit runs automatically.

Set frequency curve: =
Running frequency curve:

Wake-up-from-sleep
PO1.20 del Foqumeyi L0 D dos 0.0s O
e ay +H2 = .20, rui

10=P01.34, sleep delay

- T
Frequencyllower '}‘ Cle—pl 1
limit fq H n :\'

! 10 Sl

> Timet

Coast to
stop

Setting range: 0.0-3600.0s (Valid when
P01.190nes place=2)

Determines whether the inverter unit will
Power-loss restart . .
P01.21 . automatically start running after a power loss 0 O
selection

and subsequent power restoration.
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0: Disable restart
1. Restart allowed. That is, after power is
restored following a power down, if the startup
conditions are met, the inverter unit
automatically runs after the time defined by
P01.22 elapses.
Indicates the wait time before the automatic
running of the inverter unit that is re-powered
on.
A Output frequency f t1=P01.22
t2=P01.23
Power-loss restart wait
P01.22 ) 1.0s O
time
,<—>t1 |‘£’| TimeL
1 1 :4— Run — "
Run Power off Power on
Setting range: 0.0-3600.0s (valid only when
P01.21=1)
This function keeps the inverter unit in standby
after a run command is given. After the delay
P01.23 Start delay time time set by P01.23 elapses, the inverter unitf  0.0s O
starts output, enabling brake release.
Setting range: 0.0-600.0s
P01.24 | Stop speed delay time |Setting range: 0.0-600.0s 0.0s O
0: Output without voltage
Open-loop OHz output |1: Output with voltage
P01.25 P P . P P . g ) 0 O
selection 2: Output according to the DC braking current
at stop
DEC time for )
P01.26 Setting range: 0.0-60.0s 2.0s O
emergency stop
Time of starting
P01.27 segment of DEC S  |Setting range: 0.0-50.0s 0.1s ©
curve
Time of ending segment )
P01.28 Setting range: 0.0-50.0s 0.1s @]
of DEC S curve
Short-circuit braking [During startup, when the startup mode is direct
P01.29 0.0% O
current frequency startup (P01.00=0), set P01.30 to a
Short-circuit braking |non-zero value to enter short-circuit braking.
P01.30 . . . . 0.00s O
hold time at start During stop, when the running frequency is
lower than the starting frequency for braking at
stop (P01.09), set P01.31 to a non-zero value
to enter short-circuit braking at stop. and then
o ) carry out DC braking in the time set by P01.12.
Short-circuit braking .
P01.31 . (Refer to the descriptions for P01.09—P01.12.) 0.00s O
hold time at stop .
P01.29 setting range: 0.0-150.0% (of the VFD
rated output current)
P01.30 setting range: 0.0-50.0s
P01.31 setting range: 0.0-50.0s
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function Name Description Default | Modify
code
Pre-excitation time for .
P01.32 . . Setting range: 0-10.000s 0.300s O
Jogging
Starting frequency of )
P01.33 . . Setting range: 0.00Hz—P00.03 0.00Hz (@)
braking at jog stop
P01.34 | Sleep entry delay time |Setting range: 0—-3600.0s 0.0s

Setting range: 0x000-0x112

Ones place: Speed tracking method selection
0: Track according to stop frequency

1: Track according to rated frequency

2: Track according to max. frequency

Tens place: Tracking direction

0: Single (set) direction

P01.35 | Speed tracking method |1: Dual (forward and reverse) directions 0x000 O
Hundreds place: Tracking current limit (PWM
output is inhibited when the current exceeds
this value)

0: 20% (relative to the larger of VFD current
and motor current)

1: 10% (relative to the larger of VFD current
and motor current)

Speed tracking .
P01.36 . A Setting range: 0—10000 300 (@)
quick/slow selection

Speed tracking voltage )
P01.37 . Setting range: 0-50 10 O
coefficient

Group PO2—Motor 1 parameters

Inverter
function Name Description Default | Modify
code
0: Asynchronous motor (AM)
P02.00 Motor 1 type 0 (©)
1: Synchronous motor (SM)
. Depends
P02.01 AM 1 rated power Setting range: 0.1-3000.0kW (©)
on model
Setting range: 0.01 Hz-P00.03 (Max. output
P02.02 AM 1 rated frequency 50.00Hz @)
frequency)
P02.03 AM 1 rated speed Setting range: 1-60000rpm ©)
P02.04 AM 1 rated voltage |Setting range: 0-1200V @)
P02.05 AM 1 rated current  |Setting range: 0.8—6000.0A ©)
P02.06 | AM 1 stator resistance |Setting range: 0.001-65.535Q b g O
epends
P02.07 AM 1 rotor resistance |Setting range: 0.001-65.535Q P O
on model
AM 1 leakage )
P02.08 ) Setting range: 0.1-6553.5mH O
inductance
P02.09 |AM 1 mutual inductance |Setting range: 0.1-6553.5mH O
P02.10 AM 1 no-load current |Setting range: 0.1-6553.5A O
AM 1 core saturation )
P02.11 . Setting range: 0.0-100.0% 80.0% O
coefficient 1
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function Name Description Default | Modify
code
AM 1 core saturation .
P02.12 o Setting range: 0.0-100.0% 68.0% O
coefficient 2
AM 1 core saturation )
P02.13 - Setting range: 0.0-100.0% 57.0% O
coefficient 3
AM 1 core saturation _
P02.14 - Setting range: 0.0-100.0% 40.0% O
coefficient 4
. Depends
P02.15 SM 1 rated power Setting range: 0.1-3000.0kW (@)
on model
Setting range: 0.01Hz-P00.03 (Max. output
P02.16 SM 1 rated frequency 50.00Hz (@)
frequency)
P02.17 SM 1 pole pair count |Setting range: 1-128 2 @)
P02.18 SM 1 rated voltage |Setting range: 0-1200V ©)
P02.19 SM 1 rated current  |Setting range: 0.8—6000.0A ©)
P02.20 | SM 1 stator resistance |Setting range: 0.001-65.535Q O
- - Depends
SM 1 direct-axis )
P02.21 ) Setting range: 0.01-655.35mH on model O
inductance
SM 1 quadrature-axis )
P02.22 ) Setting range: 0.01-655.35mH
inductance
P02.23 SM 1 back-EMF Setting range: 0—10000V 300V O
P02.24 |SM 1 initial pole position|Setting range: 0x0000-0xFFFF 0x0000 o
SM back-EMF
P02.25 identification rotation |Setting range: 5.0-100.0% 60.0% @)
frequency

0: No protection
1: Common motor protection (with low-speed
compensation). As the cooling effect of a
common motor is degraded at low speed
running, the corresponding electronic thermal
protection value needs to be adjusted properly.
The low compensation indicates lowering the
Motor 1 overload .
P02.26 ) . overload protection threshold of the motor 2 ©
protection selection ) )
whose running frequency is lower than 30Hz.
2: Variable-frequency motor protection (without
low speed compensation). Because the heat
dissipation function for a variable-frequency
motor is not impacted by the rotation speed, it
is not necessary to adjust the protection value

at low speed running.

Motor overload multiplication M = loud/(1:*K)

I, indicates the rated motor current, lout

indicates the inverter unit output current, and K
indicates the motor overload protection

Motor 1 overload »

P02.27 ) . coefficient. 100.0% O

protection coefficient ) o

As "K" decreases, "M" increases, resulting in

easier protection triggering.

when M=116%, protection is performed after

motor overload lasts for 1 hour;
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when M=150%, protection is performed after
motor overload lasts for 12 minutes;

When M=180%, motor overload protection is
triggered after the motor overload lasts for 5
minutes.

When M=200%, motor overload protection is
triggered after the motor overload lasts for 60
seconds. When M2400%, overload protection
is triggered immediately.

Time t(min)
A

60—~

,,,,,, e R Motor overload
1g===-1 e L--—-=--7 [-———3= multiple,
116% 150% 180%  200% e

Setting range: 20.0%-150.0%

The function code can be used to adjust the
power display value of motor 1. However, it

Motor 1 power display
P02.28 o . does not affect the control performance of the 1.00 O
calibration coefficient | .
inverter unit.
Setting range: 0.00-3.00
0: Display by motor type. In this mode, only
parameters related to the present motor type
Motor 1 parameter .
P02.29 ] . are displayed. 0 O
display selection . )
1: Display all. In this mode, all the motor

parameters are displayed.

0.001

P02.30 Motor 1 system inertia |Setting range: 0.001—-30.000kg.m? kg.m

0: Disable  1: Enable
Motor parameter model i i )
P02.31 Note: Before enabling this function, set P02.32 0 O

calculation ]
according to the motor nameplate.

AM 1 power factor

P02.32 . Setting range: 0.00-1.00 0.85 O
setting
AM 1 rated speed high i
P02.33 Setting range: 0-30 (10kRPM) 0 ©)
word
AM 1 core saturation )
P02.34 o Setting range: 0.0-200.0% 125.0% O
coefficient 1
AM 1 core saturation )
P02.35 » Setting range: 0.0-200.0% 125.0% O
coefficient 2

AM 1 mutual inductance )
P02.36 ) . Setting range: 0.0-200.0% 88.0% O
saturation coefficient 1

AM 1 mutual inductance )
P02.37 . o Setting range: 0.0-200.0% 88.0% O
saturation coefficient 2
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function
code

Name

Description

Default | Modify

P02.38

AM 1 mutual inductance
flux weakening
coefficient 1

Setting range: 0.0-200.0%

112.5% O

P02.39

AM 1 mutual inductance
flux weakening
coefficient 2

Setting range: 0.0-200.0%

117.6% @)

P02.40

AM 1 mutual inductance
flux weakening
coefficient 3

Setting range: 0.0-200.0%

122.8% @)

P02.41

AM 1 mutual inductance
flux weakening
coefficient 4

Setting range: 0.0-200.0%

125.0% O

P02.42

SM 1 direct-axis
inductance saturation
coefficient 1

Setting range: 100-10000

4096 @)

P02.43

SM 1 direct-axis
inductance saturation
coefficient 2

Setting range: 100—-10000

4096 @)

P02.44

SM 1 direct-axis
inductance saturation
coefficient 3

Setting range: 100-10000

4096 @)

P02.45

SM 1 direct-axis
inductance saturation
coefficient 4

Setting range: 100-10000

3686 @)

P02.46

SM 1 direct-axis
inductance saturation
coefficient 5

Setting range: 100-10000

3277 O

P02.47

SM 1 direct-axis
inductance saturation
coefficient 6

Setting range: 100-10000

2867 O

P02.48

SM 1 direct-axis
inductance saturation
coefficient 7

Setting range: 100-10000

2458 O

P02.49

SM 1 direct-axis
inductance saturation
coefficient 8

Setting range: 100-10000

2048 O

P02.50

SM 1 quadrature-axis
inductance saturation
coefficient 1

Setting range: 100-10000

4096 O

P02.51

SM 1 quadrature-axis
inductance saturation
coefficient 2

Setting range: 100-10000

4096 O

P02.52

SM 1 quadrature-axis
inductance saturation
coefficient 3

Setting range: 100-10000

4096 O
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SM 1 quadrature-axis
P02.53 inductance saturation |Setting range: 100-10000 3686 O
coefficient 4
SM 1 quadrature-axis
P02.54 inductance saturation |Setting range: 100-10000 3277 O
coefficient 5
SM 1 quadrature-axis
P02.55 inductance saturation |Setting range: 100-10000 2867 O
coefficient 6
SM 1 quadrature-axis
P02.56 inductance saturation |Setting range: 100-10000 2458 O
coefficient 7
SM 1 quadrature-axis
P02.57 inductance saturation |Setting range: 100—10000 2048 O
coefficient 8
SM 1 back-EMF )
P02.58 ) o Setting range: 0—10000V ov O
identification value
Group PO3—Motor 1 vector control
Inverter
function Name Description Default | Modify
code
Motor 1 speed-loop |The parameters P03.00—P03.05 are applicable
P03.00 . ) 20.0 O
proportional gain 1 |only to vector control mode. Below the
Motor 1 speed-loop |switching frequency 1 (P03.02), the
P03.01 i i 0.200s O
integral time 1 speed-loop Pl parameters are: P03.00 and
Motor 1 speed-loop |P03.01. Above the switching frequency 2
P03.02 switching low-point  |(P03.05), the speed-loop Pl parameters are:| 5.00Hz O
frequency P03.03 and P03.04. Pl parameters are
Motor 1 speed-loop |obtained according to the linear change of two
P03.03 . ) L . 20.0 O
proportional gain 2 |groups of parameters. See the following figure:
Motor 1 speed-loop |# Pl parameters
P03.04 i i 0.200s O
integral time 2 P03.00. PO3.01
|
i
|
| P03.03, P03.04
|
| ,Output frequency f
P03.02 P03.05
The speed loop dynamic response
Motor 1 speed-loop .
o ) ] characteristics of vector control can be
P03.05 switching high-point . . . " 10.00Hz O
adjusted by setting the proportional coefficient
frequency ) .
and integral time of speed regulator.
Increasing proportional gain or reducing
integral time can accelerate dynamic response
of speed loop; however, if the proportional gain
is too large or integral time is too small, system
oscillation and overshoot may occur; if
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proportional gain is too small, stable oscillation
or speed offset may occur.
Pl parameters have a close relationship with
the inertia of the system. Adjust Pl parameters
depending on different loads to meet various
demands.
P03.00 setting range: 0.0—-200.0
P03.01 setting range: 0.000-10.000s
P03.02 setting range: 0.00Hz—P03.05
P03.03 setting range: 0.0—-200.0
P03.04 setting range: 0.000-10.000s
P03.05 setting range: P03.02—P00.03
Motor 1 speed-loo Setting range: 0-8 (corresponding to O0-
P03.06 P . P 9 g ( P g 0 O
output filter 2/8/10ms)
Motor 1 vector control [Slip compensation coefficient is used to adjust
P03.07 slip compensation  |the slip frequency of the vector control and| 100% O
coefficient (Motoring) |improve the speed control accuracy of the
Motor 1 vector control |system. Adjusting the parameter properly can
P03.08 slip compensation  |control the speed steady-state error. 100% O
coefficient (Generating) |Setting range: 50%—200%
P03.09—
Reserved / / /
P03.10
0-1: Keypad (P03.12)
2: All
3: AI2
4: AI3
5: Reserved
6: Multi-step torque
7: Modbus communication
. 8: CANopen communication
P03.11 Torque setting method L 0 O
9: Ethernet communication
10: Reserved
11: EtherCAT/PROFINET communication
12: PLC card
13: PROFIBUS-DP communication
14: Tension setting
Note: 100% corresponds to the motor rated
current.
Torque set through  [Setting range: -300.0%—300.0% (of the motor
P03.12 20.0% O
keypad rated current)
Torque reference filter .
P03.13 i Setting range: 0.000-10.000s 0.010s O
ime
) 0: Keypad (P03.16)
Setting source of
. 1: AIl (100% corresponds to the max.
forward rotation
P03.14 limit f _|frequency) 0 O
upper-limit frequency in
PP ; y 2: AI2
torque control
3:AI3
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4: Reserved
5: Multi-step setting
6: Modbus communication
7: CANopen communication
8: Ethernet communication
9: Reserved
10: EtherCAT/PROFINET communication
11: PLC card
12: PROFIBUS-DP communication
13: Tension setting
Note: 100% corresponds to the max. output
frequency (P00.03).
Setting source of
reverse rotation 0: Keypad (P03.17)
P03.15 . ) 0 O
upper-limit frequency in |1-13: Same as those for P03.14
torque control
Forward rotation
upper-limit frequency |Used to set the frequency upper limits. 100%
Po3.16 | PP auency quency upp °| 50.00Hz | ©
set through keypad in |corresponds to the max. frequency P03.16
torque control sets the value when P03.14=1; P03.17 sets
Reverse rotation the value when P03.15=1.
upper-limit frequency |Setting range: 0.00Hz-P00.03 (Max. output
P03.17 PP d .y 9 g ( P 50.00Hz O
set through keypad in |frequency)
torque control
0: Keypad (P03.20)
1: All 2: A2
3:AI3
4: Reserved
5: Modbus communication
Setting source of 6: CANopen communication
P03.18 motoring torque upper |7: Ethernet communication 0 O
limit 8: Reserved
9: EtherCAT/PROFINET communication
10: PLC card
11: PROFIBUS-DP communication
Note: 100% corresponds to the motor rated
current.
Setting source of
) 0: Keypad (P03.21)
P03.19 braking torque upper 0 O
o 1-11: Same as those for P03.18
limit
Motoring torque upper .
P03.20 o Used to set torque limits. 180.0% O
limit set through keypad .
- Setting range: 0.0-300.0% (of the motor rated
Braking torque upper
P03.21 o current) 180.0% @)
limit set through keypad
Flux weakening o .
o ] Used when the AM is in flux-weakening
P03.22 coefficient in constant 1.0 O
control.
power zone
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‘ T
Flux-weakening
coefficient of motor
; 0.1
1.0
2.0 .
Min. flux weakening Min. flux-weakening Iimitlof motor‘
P03.23 | point in constant power The function codes P03.22 and P03.23 are 10% o
Jone valid at constant power. The motor enters the
flux-weakening state when the motor runs
above the rated speed. Change the
flux-weakening curvature by modifying the
flux-weakening control coefficient. The larger
the coefficient, the steeper the curve, the
smaller the coefficient, the smoother the curve.
P03.22 setting range: 0.1-2.0
P03.23 setting range: 5-100%
P03.24 sets the max. output voltage of the
inverter unit, which is a percentage of the
P03.24 Max. voltage limit motor rated voltage. Set the value according to| 100.0% O
onsite conditions.
Setting range: 0.0-120.0%
Pre-exciting is performed for the motor when
the inverter unit starts. A magnetic field is built
P03.25 Pre-excitation time  |inside the motor to improve the torque| 0.300s O
performance during the start process.
Setting range: 0.000-10.000s
Flux-weakening )
P03.26 ) ) Setting range: 0—-8000 1000 O
proportional gain
P03.97 Spe.ed display selection |0: Dfsplay the actual value 0 o
in vector control 1: Display the set value
Static friction
P03.28 compensation Setting range: 0.0-100.0% 0.0% O
coefficient
Static friction
P03.29 corresponding Setting range: 0.00Hz—P03.31 1.00Hz O
frequency point
High speed friction
P03.30 torque compensation |Setting range: 0.0-100.0% 0.0% O
coefficient
Corresponding
P03.31 |frequency of high speed |Setting range: P03.29-400.00Hz 50.00Hz O
friction torque
P03.32 Torque control enable |0: Disable 1: Enable 0
Flux weakening integral )
P03.33 gain Setting range: 0.0-300.0% 100.0% O
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function Name Description Default | Modify
code
P03.34 Reserved / / /
Setting range: 0x0000-0x1111
Ones place: Torque command selection
0: Torque reference
1: Torque current reference
Control mode Tens place: Reserved
P03.35 Lo . . 0x0000 O
optimization selection |Hundreds place: Indicates whether to enable
speed-loop integral separation
0: Disable
1: Enable
Thousands place: Reserved
Motor 1 speed-loop i
P03.36 ) ) . Setting range: 0.00-10.00s 0.00s O
differential gain
P03.37—
Reserved / / /
P03.39
Inertia compensation |0: Disable
P03.40 0 O
enable 1: Enable
The max. inertia compensation torque is
i ) limited to prevent inertia compensation torque
Inertia compensation .
P03.41 . from being too large. 10.0% O
torque upper limit i
Setting range: 0.0-150.0% (of the motor rated
torque)
) . Filter times of inertia compensation torque,
Inertia compensation o }
P03.42 i used to smooth inertia compensation torque. 7 O
filter count ]
Setting range: 0-10
Due to friction force, certain identification
o o torque needs to be set for the inertia
Inertia identification |, o
P03.43 ‘ identification to be performed properly. 10.0% O
orque
g Setting range: 0.0-100.0% (of the motor rated
torque)
Inertia identification |0: No operation
P03.44 0 (©)
enable 1: Enable
P03.45 Reserved / / /
0.0%-200.0% (Active only when P03.47 ones
P03.46 Max. torque current . 100.0% O
place is set to Enable)
0x0000-0x0011
Ones place: Flux-weakening region
Flux-weakening region |constant-torque mode enable
constant-torque control |0: Disable
P03.47 0x0000 O
enable and torque |1: Enable
current limiting enable |Tens place: P03.46 function enable
0: Disable
1: Enable
Speed-loop overshoot i
P03.48 . . Setting range: 0—400 0 ©
suppression gain
Closed-loop speed i
P03.49 i Setting range: 1.0-200.0 10.0 O
observer bandwidth
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function
code

Name

Description

Default

Modify

P03.50

AM vector
energy-saving mode
selection

0: Invalid

1: Max. efficiency

2: Optimal power factor

3: MTPA

Note: This parameter is shared by motor 1 and
motor 2.

P03.51

AM vector
energy-saving
optimization parameter

Setting range: 25.0-400.0%
Note: This parameter is shared by motor 1 and
motor 2.

100.0%

P03.52

Motor parameter online
identification selection

0: No operation
1: Enable

P03.53

Motor parameter online
identification integral
gain

Setting range: 0.0-10.0

1.0

P03.54

Motor 1 current-loop
band width

Setting range: 0—2000

400

P03.55

SM max. flux weakening
current

Setting range: 0.0-200.0%

50.0%

P03.56

Vector control loop
optimization parameter

Setting range: 0x000—-0xFFF
Bit0: Voltage feedforward
enable (valid in FVC)

Bitl: Direct-axis voltage cross decoupling
enable (valid in FVC)

Bit2: Quadrature-axis voltage cross decoupling
enable (valid in FVC)

Bit3: Closed-loop disturbance feedforward

compensation

compensation enable
Bit4:
selection

Quadrature-axis voltage restriction
0: Limit to 1.2 times the rated motor voltage

1: Limit to direct-axis voltage

Bit5: Reserved

Bit6: Enable direct-axis inductance saturation
(valid in vector control mode)

Bit7: Enable

saturation (valid in vector control mode)

guadrature-axis inductance
Bit8: Torque -current (tension) optimization
enable

Bit9: Current loop optimization enable

Bit10: Speed loop optimization enable

Bit11: Limit voltage coefficient min. value to 1
Bit12—Bit15: Reserved

0x137

P03.57

FVC and SVC 0/1
switching selection

Setting range: 0x00—-0x11
Ones place: Enable switchover
0: Disable

1: Enable

Tens place: Target running mode after

0x00
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code

Name

Description

Default

Modify

switching
0: Switch to SVCO
1: Switch to SVC1

P03.58

Quick excitation current

Setting range: 0.0-200.0%

0.0%

P03.59

Reserved

/

P03.60

Min. slip coefficient

Setting range: 0.1-50.0

15

Group P04—V/F control

Inverter
function
code

Name

Description

Default

Modify

P04.00

Motor 1 V/F curve
setting

0: Straight-line V/F curve,
constant torque loads
1: Multi-point V/F curve

applicable to

2: 1.3-power reduced-torque V/F curve

3: 1.7-power reduced-torque V/F curve

4: 2.0-power reduced-torque V/F curve

Curves 2 — 4 are applicable to the torque loads
such as fans and water pumps. You can adjust
according to the characteristics of the loads to
achieve best performance.

5: Customized V/F (V/F separation). In this
mode, V and f are separated. The frequency f
can be adjusted through the frequency
reference channel set by P00.06 to change the
curve characteristics, and the voltage V can be
adjusted

channel set by P04.27 to change the curve

through the voltage reference

characteristics.
Note: In the following figure, Vb is the motor
rated voltage and fb is the motor rated

frequency.

Output voltage
Vp [T T g

1.3-power reduced-torque V/F curve
Linear

type

1.7-power reduced-torque V/F curve
2.0-power reduced-torque V/F curve

Square
type

|
|

I

|

|

|

I

‘ >

f Output frequency

b

P04.01

Motor 1 torque boost

P04.02

Motor 1 torque boost
cut-off

In order to compensate for low-frequency
torque characteristics, you can make some
boost compensation for the output voltage.
P04.01 is relative to the max. output voltage
Vb.

P04.02 defines the percentage of cut-off
frequency of manual torque boost to the rated

0.0%

20.0%
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Name

Description

Default

Modify

motor frequency f,. Torque boost can improve
the low-frequency torque characteristics of
VIF.

You need to select torque boost based on the
load. For example, larger load requires larger
torque boost, however, if the torque boost is
too large, the motor will run at over-excitation,
which may cause increased output current and
motor overheating, thus decreasing the
efficiency.

When torque boost is set to 0.0%, the inverter
unit uses automatic torque boost.

Torque boost cut-off threshold: Below this
frequency threshold, torque boost is valid;
exceeding this threshold will invalidate torque
boost.

Output voltage

Vo

I output
| frequency

>
P04.01 setting range: 0.0 (Automatic)—10.0%

Setting range of P04.02: 0.0% —50.0%
Note: 100.0% corresponds to the motor rated

Vboost

feutoft fb

voltage.

P04.03

Motor 1 V/F frequency
point 1

P04.04

Motor 1 V/F voltage
point 1

P04.05

Motor 1 V/F frequency
point 2

P04.06

Motor 1 V/F voltage
point 2

P04.07

Motor 1 V/F frequency
point 3

P04.08

Motor 1 V/F voltage
point 3

When P04.00=1 (multi-dot V/F curve), you can
set the V/F curve through P04.03-P04.08.

The V/F curve is generally set according to the
load characteristics of the motor.

Note: V1 < V2 < V3, f1 < f2 < f3. Too high
voltage for low frequency will cause motor
cause VFD

overheat or damage and

overcurrent stall or overcurrent protection.

AOutput voltage
10000% - ———— — — — —

e

V2L - — - -

Output
frequency(Hz)

3

Vi

|
|
|
|
|
1
fl f2 f
P04.03 setting range: 0.00Hz—P04.05
P04.04 setting range: 0.0%-110.0% (of motor
1 rated voltage)

P04.05 setting range: P04.03—-P04.07

0.00Hz

0.0%

0.00Hz

0.0%

0.00Hz

0.0%
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code
P04.06 setting range: 0.0%-110.0% (of motor
1 rated voltage)
P04.07 setting range: P04.05-P02.02 (AM 1
rated frequency) or P04.05-P02.16 (SM 1
rated frequency)
P04.08 setting range: 0.0%—-110.0% (motor 1
rated voltage)
Used to compensate for the motor rotating
speed change caused by load change in the
space voltage vector mode, and thus improve
the rigidity of the mechanical characteristics of
the motor. The formula used to calculate the
motor rated slip frequency is as follows:
Motor 1 V/F slip A f=f,-n*p/60
P04.09 . . i i 100.0% O
compensation gain  |Of which, f, is the rated frequency of motor 1,
corresponding to function code P02.02. n is the
rated rotating speed of motor 1, corresponding
to function code P02.03. p is the number of
motor pole pairs. 100.0% corresponds to the
motor rated slip frequency Af.
Setting range: 0.0-200.0%
Motor 1 low-frequency |In space voltage vector control mode, the
P04.10 | oscillation suppression |motor, especially the large-power motor, may 10 O
factor experience current oscillation at certain
Motor 1 high-frequency |frequencies, which may cause unstable motor
P04.11 | oscillation suppression |running, or even inverter unit overcurrent. You 10 O
factor can adjust the function codes properly to
o eliminate such phenomenon.
Motor 1 oscillation .
P04.12 ion threshold P04.10 setting range: 0-100 30.00H o
. suppression thresho . . z
PP P04.11 setting range: 0-100
frequency .
P04.12 setting range: 0.00Hz—P00.03
0: Straight V/F curve
1: Multi-point V/F curve
Motor 2 V/F curve  |2: 1.3-power reduced-torque V/F curve
P04.13 . 0 ©
setting 3: 1.7-power reduced-torque V/F curve
4: 2.0-power reduced-torque V/F curve
5: Custom V/F (V/F separation)
P04.14 Motor 2 torque boost |Setting range: 0.0(Automatic)—-10.0% 0.0% O
Motor 2 torque boost |Setting range: 0.0%-50.0% (of the rated
P04.15 20.0% O
cut-off frequency of motor 2)
Motor 2 V/F frequency )
P04.16 . Setting range: 0.00Hz—P04.18 0.00Hz O
point 1
Motor 2 V/F voltage |Setting range: 0.0%-110.0% (of the rated
P04.17 . 0.0% O
point 1 voltage of motor 2)
Motor 2 V/F frequency i
P04.18 int 2 Setting range: P04.16—-P04.20 0.00Hz O
poin
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Motor 2 V/F voltage |Setting range: 0.0%-110.0% (of the rated
P04.19 . 0.0% O
point 2 voltage of motor 2)
Setting range: P04.18-P12.02 (of AM 2 rated
Motor 2 V/F frequency
P04.20 int 3 frequency) or P04.18-P12.16 (of SM 2 rated| 0.00Hz O
oin
P frequency)
Motor 2 V/F voltage |Setting range: 0.0%-110.0% (of the motor
P04.21 . 0.0% O
point 3 rated voltage)
Motor 2 V/F slip _
P04.22 . . Setting range: 0.0-200.0% 0.0% (@)
compensation gain
Motor 2 low-frequency
P04.23 | oscillation suppression |Setting range: 0-100 10 O
factor
Motor 2 high-frequency
P04.24 | oscillation suppression |Setting range: 0—100 10 O
factor
Motor 2 oscillation _
. Setting range: 0.00Hz—P00.03 (Max. output
P04.25 suppression threshold 30.00Hz O
frequency)
frequency
P04.26 Reserved / / /
0: Keypad (specified by P04.28.)
1: All
2: A2
3:AI3
4: Reserved
5: Multi-step speed running (The setting is
determined by related parameters in group
. P10.)
P04.27 | Voltage setting channel 0 O
6: PID
7: Modbus communication
8: CANopen communication
9: Ethernet communication
10: Reserved
11: EtherCAT/PROFINET communication
12: PLC card
13: PROFIBUS-DP communication
The function code is the voltage digital setting
when "keypad" is selected as the voltage
Voltage set through .
P04.28 « d setting channel. 100.0% O
eypa
e Setting range: 0.0—-100.0% (of the motor rated
voltage)
P04.29 Voltage increase time |Voltage increase time means the time needed 5.0s O
for the inverter unit to accelerate from min.
output voltage to the max. output voltage.
. Voltage decrease time means the time needed
P04.30 | Voltage decrease time , . 5.0s O
for the inverter unit to decelerate from the max.
output frequency to min. output voltage.
Setting range: 0.0-3600.0s
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function Name Description Default | Modify
code

P04.31 Max. output voltage |The function codes are used to set the upper| 100.0% ©

and lower limits of output voltage.
A

vmax |- --g----- - t1=P04.29

1

' 12=P04.30

Vset

P04.32 Min. output voltage Vmin i 0.0% ©
M L2, Timet
P04.31 setting range: P04.32-100.0%
P04.32 setting range: 0.00Hz—P04.31
Note: 100.0% corresponds to the motor rated
voltage.
Flux weakening
P04.33 coefficient in constant |Setting range: 1.00-1.30 1.03 O
power zone
Pull-in current 1 in SM |Setting range: -100.0%-100.0% (of the motor
P04.34 30.0% O
VF control rated current)
Pull-in current 2 in SM |Setting range: -100.0%-100.0% (of the motor
P04.35 10.0% O
VF control rated current)

Pull-in current switching .
. |Setting range: 0.0-200.0% (of the motor rated
P04.36 | frequency threshold in 20.0% O

frequenc
SM VF control q y)
Reactive current

closed-loop proportional )
P04.37 o ] Setting range: 0-500 50 (@)
coefficient in SM VF

control

Reactive current
P04.38 |closed-loop integral time|Setting range: 0—300 30 O
in SM V/F control
Reactive current
P04.39 | closed-loop output limit |Setting range: 0—16000 8000 O
in SM VF control

0: Disable
P04.40 | AM 1 I/F mode enable 0 O
1: Enable
P04.41 | AM 1 I/F current setting |Setting range: 0.0-200.0% 120.0% O
AM 1 I/F mode .
P04.42 Setting range: 0-5000 350 O

proportional coefficient
AM 1 I/F mode integral

P04.43 . Setting range: 0-5000 150 O
coefficient
AM 1 I/F mode cut-in )
P04.44 Setting range: 0.00Hz—P04.50 10.00Hz O
frequency
0: Disable
P04.45 AM 2 I/F mode enable 0 O
1: Enable
AM 2 I/F mode current )
P04.46 . Setting range: 0.0-200.0% 120.0% O
setting
AM 2 |/F mode )
P04.47 Setting range: 0-5000 350 O

proportional coefficient
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: Reverse jog

Inverter
function Name Description Default | Modify
code
AM 2 I/F mode integral )
P04.48 o Setting range: 0-5000 150 O
coefficient
AM 2 I/F mode cut-in )
P04.49 Setting range: 0.00Hz-P04.51 10.00Hz O
frequency
AM 1 I/F cut-out _
P04.50 Setting range: P04.44—P00.03 25.00Hz O
frequency
AM 2 |/F cut-out .
P04.51 Setting range: P04.49—-P00.03 25.00Hz O
frequency
SM 2 V/F pull-in current )
P04.52 1 Setting range: -100.0%—-100.0% 30.0% O
SM 2 V/F pull-in current )
P04.53 5 Setting range: -100.0%-100.0% 10.0% O
SM 2 V/F pull-in current
P04.54 switching frequency |Setting range: 0.0-200.0% 20.0% O
threshold
SM 2 V/F reactive
P04.55 current closed-loop |Setting range: 0-500 50 O
proportional coefficient
SM 2 V/F reactive
P04.56 current closed-loop  |Setting range: 0-300 30 O
integral time
0: Invalid
AM 1 V/F energy-saving|1: Max. efficiency
P04.57 . . 0 ©
mode selection 2: Optimal power factor
3: MTPA
AM 1 V/F energy-saving i
P04.58 o o Setting range: 25.0%—400.0% 100.0% (@)
optimization coefficient
0: Invalid
AM 2 V/F energy-saving|1: Max. efficiency
P04.59 . . 0 ©
mode selection 2: Optimal power factor
3: MTPA
AM 2 V/F energy-saving i
P04.60 L L Setting range: 25.0%—-400.0% 100.0% (@)
optimization coefficient
p PO5—Input terminal functions
Inverter
function Name Description Default | Modify
code
P05.00 Reserved / / /
P05.01 S1 function 0: No function 1 @)
P05.02 S2 function 1: Forward run 2 @
P05.03 S3 function 2: Reverse run 7 o)
3: Three-wire running control
] 4: Forward jog
P05.04 S4 function 5 0 ©)
6

: Coast to stop
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7: Fault reset

8: Run pause

9: External fault input

10: Increase frequency setting (UP)

11: Decrease frequency setting (DOWN)

12: Clear the frequency increase/decrease
setting

13: Switch between A setting and B setting

14: Switch between combination setting and A
setting

15: Switch between combination setting and B
setting

16: Multi-step speed terminal 1

17: Multi-step speed terminal 2

18: Multi-step speed terminal 3

19: Multi-step speed terminal 4

20: Multi-step speed pause

21: ACC/DEC time selection 1

22: ACC/DEC time selection 2

23: Simple PLC stop and reset

24: Simple PLC pause

25: PID control pause

26: Wobble frequency pause

27: Wobble frequency reset

28: Counter reset

29: Switch between speed control and torque
control

30: ACC/DEC disable

31: Counter trigger

32: Reserved

33: Clear the frequency increase/decrease
setting temporarily

34: DC braking

35: Switch from motor 1 to motor 2

36: Switch the run command channel to
keypad

37: Switch the run command channel to
terminal

38: Switch the run command channel to
communication

39: Pre-excitation command

40: Clear energy consumption

41: Keep energy consumption

42: Switch the setting source of torque upper
limit to keypad

43: Position reference point input (only valid for
S2, S3 and S4)
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44: Spindle orientation inhibit

45: Spindle zeroing/local positioning zeroing
46: Spindle zeroing position selection 1
47: Spindle zeroing position selection 2
48: Spindle indexing selection 1

49: Spindle indexing selection 2

50: Spindle indexing selection 3

51: Position/speed control switching terminal
52: Disable pulse input

53: Clear position deviation

54: Switch position proportional gains
55: Enable cyclic digital positioning

56: Emergency stop

57: Motor overtemperature fault input
58: Enable rigid tapping

59: Switch to V/F control

60: Switch to FVC control

61: Switch PID polarities

62: Reserved

63: Enable servo

64: Forward limit

65: Reverse limit

66: Encoder count reset

67: Pulse increment

68: Pulse superposition enable

69: Decrease pulses

70: Select electronic gear

71: Switch to the master

72: Switch to the slave

73: Roll diameter reset

74: Winding/unwinding switchover

75: Tension control pre-driving

76: Disable roll diameter calculation
77: Clear alarm display

78: Manual braking in tension control
79: Forcible material feeding interrupt signal
trigger

80: Initial roll diameter selection 1

81: Initial roll diameter selection 2

82: Reserved

83: Tension PID switching

84: PID pause flag

85: Thickness switchover 0

86: Thickness switchover 1

87: Length clearing terminal

88: Reserved

89: Tension mode switchover (open-loop
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function Name Description Default | Modify
code
torque/closed-loop speed)
90: Reserved
91: Brake feedback signal
92-100: Reserved
101: Brake detection
102-105: Reserved
106: Enable anti-sway
107: Switch from master/slave mode to a nonJ
master/slave mode
P05.05—
Reserved / / /
P05.07
Used to set the polarity of input terminals.
When a bit is 0, the input terminal is positive.
Input terminal polarity [When a bitis 1, the input terminal is negative.
P05.08 . ) 0x0 O
selection Setting range: 0x0—OxF
Bit3 Bit2 Bitl Bit0
S4 S3 S2 S1
Used to specify the filter time of S1-S4
terminal sampling. In strong interference
P05.09 Digital input filter time |cases, increase the value to avoid| 0.010s O

maloperation.

Setting range: 0.000-1.000s

Setting range: 0x0-0xF (0: disable; 1: enable)
Bit0: S1 virtual terminal

P05.10 | Virtual terminal setting |Bit1: S2 virtual terminal 0x0 (©)
Bit2: S3 virtual terminal
Bit3: S4 virtual terminal

The function code is used to set the mode of
terminal control.

0: Two-wire control 1, the enabling consistent
with the direction. This mode is widely used.
The defined FWD/REV terminal command
determines the motor rotation direction.

FWD | REV Run
command
— FWD
) K1 OFF | OFF Stop
P05.11 Terminal control mode 0 O
—1 REV ON [ OFF | Forward run
K2
OFF | ON [ Reverse run
coMm
ON | ON Hold

1: Two-wire control 2. Independent Enable and
Direction mode. In this mode, FWD is the
enabling terminal. The direction depends on
the defined REV state.
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code
FWD | REV Run
command
—FWD
K1 OFF | OFF Stop
—REV ON | OFF | Forward run
K2
OFF | ON Stop
coM
ON | ON | Reverse run

2: Three-wire control 1. This mode defines Si,
as the enabling terminal, and the running
command is generated by FWD, while the
direction is controlled by REV. To run the
inverter unit, the S;, terminal circuit must be
closed. A rising-edge signal at the FWD
terminal starts the inverter unit, and the state
of the REV terminal determines the running
direction. To stop the inverter unit, open the Sj,
terminal circuit.

SB1

-
— —{FWD

SB2

| S
ﬁ in
e REV

K

COM

The direction control is as follows during
running:

Previous| Actual

Sin REV running | running
direction | direction
FWD run| REV run
REV run | FWD run
REV run | FWD run
FWD run| REV run

ON OFF—ON

ON ON—OFF

ON
ON—OFF Decelerate to stop
OFF

Sin: Three-wire control; FWD: Forward running;

REV: Reverse running

3: Three-wire control 2. This mode defines S,
as the enable terminal, and the running
command is generated by FWD or REV, but
the direction is controlled by both FWD and
REV. To run the inverter unit, the S;, terminal
circuit must be closed, and a rising-edge signal
must be applied to the FWD or REV terminal to
start the inverter unit and determine the

running direction. To stop the inverter unit,
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function Name Description Default | Modify
code
open the Sj, terminal circuit.
SBL
r
— —{FWD
SB2
ﬁ,_\_ S|n
J— REV
K
com
Running
Sin FWD REV . .
direction
ON FWD run
ON OFF—ON
OFF FWD run
ON REV run
ON OFF—ON
OFF REV run
/ / Decelerat
ON—OFF
/ / e to stop
Sin: Three-wire control; FWD: Forward running;
REV: Reverse running
Note: For two-wire controlled running mode,
when the FWD/REV| terminal is valid, if the
inverter unit stops due to a stop command
given by another source, the inverter unit does
not run again after the stop command
disappears even if the control terminal
FWD/REV is still valid. To make the inverter
unit run, you need to trigger [FWD/REV| again.
P05.12 Slswitch-ondeldy |the function codes specify the delay time| 0-000S o
P05.13 S1 switch-off delay |corresponding to the level changes of the| 0-000s o
P05.14 S2 switch-on delay |programmable  input  terminals  during| 0-000s o
P05.15 S2 switch-off delay switch-on or switch-off. 0.000s O
P05.16 S3 switch-on delay s ‘Mﬂ 0.000s O
P05.17 S3 switch-off delay Sivaid Linvald AT 77 nvaia 0.000s O
P05.18 S4 switch-on delay " Switchvon delay ™ Suitchoft dela)’ 0.000s @)
P05.19 S4 switch-off delay | S€tting range: 0.000-50.000s 0.000s O
P05.20-
Reserved / /
P05.23 /
P05.24 AlL lower limit The function codes define the relationship| 0.00V O
Corresponding settin i i
PO5.25 p 9. . g |between the ana!og input voltage an(_j its 0.0% o
of Al1 lower limit corresponding setting. When the analog input
P05.26 Al1 upper limit voltage exceeds the range from the upper limitf 10.00V O
Corresponding setting [to the lower limit, the upper limit or lower limit
P05.27 o . 100.0% O
of Al1 upper limit is used.
P05.28 All input filter time  |When the analog input is current input, 0O—| 0.030s O
P05.29 AlI2 lower limit 20mA current corresponds to 0—10V voltage. -10.00V O
Corresponding setting |In different applications, 100.0% of the analog
P05.30 o . . . -100.0% O
of Al2 lower limit setting corresponds to different nominal
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code
P05.31 Al2 middle value 1  |values. See the description in each application| 0.00V O
Corresponding setting |section for details.
P05.32 ) ) ! . 0.0% O
of AI2 middle value 1 |The following figure illustrates the cases of
P05.33 Al2 middle value 2  |several settings: 0.00V @)
Corresponding setting A Corresponding setting
P05.34 ) 100% oo 0.0% O
of AI2 middle value 2 3
P05.35 AI2 upper limit 10.00V O
Corresponding setting
P05.36 . | 100.0% O
of Al2 upper limit 10V 0 LAl
| w >
20mA
i All
| Al2
ZN— -100%
Input filter time: to adjust the sensitivity of
analog input. Increasing the value properly can
enhance analog input anti-interference but
may reduce the sensitivity of analog input.
Note: All supports the 0(2)-10V/0(4)-20mA
input. When Al1 selects the 0—-20mA input, the
corresponding voltage of 20mA is 10V. Al2
supports the -10—+10V input.
P05.37 Al2 input filter time  |P05.24 setting range: 0.00V—P05.26 0.030s O
P05.25 setting range: -300.0%—300.0%
P05.26 setting range: P05.24-10.00V
P05.27 setting range: -300.0%—300.0%
P05.28 setting range: 0.000s-10.000s
P05.29 setting range: -10.00V—P05.31
P05.30 setting range: -300.0%—300.0%
P05.31 setting range: P05.29-P05.33
P05.32setting range: -300.0%—-300.0%
P05.33 setting range: P05.31-P05.35
P05.34setting range: -300.0%—-300.0%
P05.35 setting range: P05.33-10.00V
P05.36 setting range: -300.0%—300.0%
Setting range of P05.37: 0.000s-10.000s
P05.38—
Reserved / / /
P05.49
. . 0: Voltage type
P05.50 All input signal type 0 ©)
1: Current type
0: No temperature sensor
Type of sensor for
1: PT100
P05.51 AI/AO to detect motor 0 ©)
2: PT1000
temperature
3: KTY84
Al/AO detected motor )
P05.52 . Setting range: -20.0-200.0°C 110.0°C O
OH protection threshold
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code
Al/AO detected motor .
P05.53 Setting range: -20.0—-200.0°C 90.0°C O
OH alarm threshold
KTY84 resistance offset
P05.54 (AI/AO temperature |Setting range: -1000-1000 0 O
detection)
PT100/PT1000
P05.55 |resistance offset (AI/AO |Setting range: -300.00-300.00 0.00 O
temperature detection)
Signal source for Al to |0: Do not detect
P05.56 detect motor 1: All 0 ©)
temperature 2: Al2
Group PO6—Output terminal functions
Inverter
function Name Description Default | Modify
code
P06.00 Reserved / / /
P06.01 Y1 output 0: Invalid 0 O
P06.02 Reserved 1: Running / /
P06.03 RO1 output selection |2: Running forward 1 ®)
3: Running in reverse
4: Jogging
5: VFD in fault
6: Frequency level detection FDT1
7: Frequency level detection FDT2
8: Frequency reached
9: Running in zero speed
10: Frequency upper limit reached
11: Frequency lower limit reached
12: Ready for running
13: Pre-exciting
14: Overload alarm
) 15: Underload alarm
P06.04 RO2 output selection 16: Simple PLC stage completed 5 O
17: Simple PLC cycle completed
18: Set counting value reached
19: Designated counting value reached
20: External fault is valid
21: Reserved
22: Run time reached
23: Modbus communication virtual terminal
output (RO2/RO1/Y1)
24: PROFIBUS communication virtual terminal
output (RO2/RO1/Y1)
25: Ethernet communication virtual terminal
output (RO2/RO1/Y1)
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26: DC bus voltage established

27: Z pulse output

28: Pulse superposition in progress

29: STO active

30: Positioning completed

31: Spindle homing completed

32: Spindle indexing completed

33: Speed limiting active

34: EtherCAT/PROFINET communication
virtual terminal output (RO2/RO1/Y1)

35: CANopen communication virtual terminal
output (RO2/RO1/Y1)

36: Speed/position control switching
completed

37: Any frequency reached

38-40: Reserved

41: Y1 from the PLC card

42-43: Reserved

44: ROL1 from the PLC card

45: RO2 from the PLC card

46-47: Reserved

48: EC PT100 detected OT alarm

49: Reserved

50: AIAO detected OT alarm

51: Stopped or running in zero speed

52: Control for tension disconnection

53: Specified roll diameter reached

54: Roll diameter of stop reached

55: Length reached

56: Reserved

57: Brake output

58: Ready to release the brake

59: Ready to close the brake

60: Upper limit reached

61: Lower limit reached

62: Precharge complete

63—-64: Reserved

65: Brake failure alarm

66-81: Reserved

The function code is used to set the output

terminal polarity.
) _ |When a bitis 0, the output terminal is positive.
Output terminal polarity - L .
P06.05 ) When a bit is 1, the output terminal is negative. 0x0 O
selection - - -
Bit2 Bitl Bit0
RO2 RO1 Y1l

Setting range: 0x0—0x7

P06.06 Y1 switch-on delay |Used to specify the delay time corresponding| 0.000s O
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code
P06.07 Y1 switch-off delay |to the level changes when the programmable| 0.000s O
P06.08— output terminals switch on or switch off.
Reserved / /
P06.09 Vievl |
P06.10 | RO1 switch-ondelay | yuug | mwaid U vaid? i 0.000s O
P06.11 RO1 switch-off delay . Swétglzyo " " Swétglgfﬁ N 0.000s O
P06.12 RO2 switch-on delay |Setting range: 0.000-50.000s 0.000s O
P06.13 RO2 switch-off delay 0.000s O
P06.14 AOL1 output 0: Running frequency 0 O
1: Set frequency
2: Ramp reference frequency
3: Rotational speed (100% corresponds to the
speed corresponding to the max. output
frequency)
4: Output current (100% corresponds to twice
the VFD rated current)
5: Output current (100% corresponds to twice
the motor rated current)
6: Output voltage (100% corresponds to 1.5
times the VFD rated voltage)
7: Output power (100% corresponds to twice
the motor rated power)
8: Set torque (100% corresponds to twice the
motor rated torque)
9: Output torque (Absolute value, 100%
corresponds to twice the motor rated torque)
10: All input
11: Al2 input
P06.15— )
Reserved 12: Al3 input / /
P06.16
13: Reserved
14: AOl1l value 1 set through Modbus
communication
15: AO2 value 1 set through Modbus
communication
16: AO1 value 1 set through PROFIBUS
communication (1000 corresponds to 100.0%)
17: AO2 value 1 set through PROFIBUS
communication (1000 corresponds to 100.0%)
18: Value 1 set through Ethernet
communication
19: Value 2 set through Ethernet
communication
20: AO1 value 1 set through
EtherCAT/PROFINET communication (1000
corresponds to 100.0%)
21: AO1 value 2 set through
EtherCAT/PROFINET communication (10000
corresponds to 100.00%)
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22: Torque current (100% corresponds to the
motor rated current)

23: Exciting current (100% corresponds to the
motor rated current)

24: Set frequency (bipolar)

25: Ramp reference frequency (bipolar)

26: Rotational speed of running (bipolar)

27: AO2 value 1 set through
EtherCAT/PROFINET communication (1000
corresponds to 100.0%)

28: AO1 from the PLC card

29: AO2 from the PLC card

30: Rotational speed of running (100%
corresponds to the speed at twice the motor
rated frequency)

31: Output torque (Actual value, 100%
corresponds to twice the motor rated torque)
32: AO1 value 1 set through CANopen
communication (1000 corresponds to 100.0%)
33: AO2 value 1 set through CANopen
communication (1000 corresponds to 100.0%)
34: AO1 value 2 set through CANopen
communication (10000 corresponds to

100.00%)
35: AO2 value 2 set through CANopen
communication (10000 corresponds to
100.00%)

36: AO2 value 2 set through
EtherCAT/PROFINET communication (10000
corresponds to 100.00%)

37: Final tension reference value

38: AO1 value 2 set through PROFIBUS-DP
communication (10000 corresponds to
100.00%)

39: AO2 value 2 set through PROFIBUS-DP
communication (10000 corresponds to
100.00%)

40: AIAO detected temperature output

41-42: Reserved

43: Hook rope length (for anti-sway)

44-63: Reserved

Note: AO2 requires an optional 10 expansion
card. For details, see function parameter group
P26.

Used to define the relationship between the

Voltage-type AO1
P06.17 . output value and analog output. When the| 0.0% O
output lower limit

output value exceeds the allowed range, the
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AOL1 output output uses the lower limit or upper limit.
P06.18 | corresponding to lower [When the analog output is current output, ImA| 0.00V O
limit equals 0.5V.
Voltage-type AO1 |In different cases, the corresponding analog
P06.19 . o 100.0% O
output upper limit  |output of 100% of the output value is different.
P06.20 | correspondingtoupper| [ — — — — — — T — 10.00V O
limit I
I
I
I
L,
0.0% 100.0%
P06.21 AO1 output filter time | pp6.17 setting range: -300.0%—P06.19 0.000s O
P06.18 setting range: 0.00-10.00V
P06.19 setting range: P06.17-300.0%
P06.20 setting range: 0.00-10.00V
P06.21 setting range: 0.000-10.000s
Current-type AO1 )
P06.22 L Setting range: -300.0%—P06.24 0.0% O
output lower limit
AO1 output
corresponding to lower )
P06.23 limit Setting range: 0.00-20.00mA 0.00mA O
imi
(Current type)
Current-type AO1 )
P06.24 L Setting range: P06.22-300.0% 100.0% (@)
output upper limit
AO1 output
P06.25 | corresponding to upper [Setting range: 0.00—20.00mA 20.00mA O
limit (Current type)
P06.26—
Reserved / / /
P06.31
) 0: Voltage type
P06.32 | AO1 output signal type 0 ©
1: Current type
Frequency reached i
P06.33 ) Setting range: 0.00Hz—P00.03 1.00Hz O
detection value
Frequency reached i
P06.34 . . Setting range: 0.0-3600.0s 0.5s (@)
detection time
Group PO7—HMI
Inverter
function Name Description Default | Modify
code
Setting range: 0—65535
When you set the function code to a non-zero
P07.00 User password number, password protection is enabled. 0 O
If you set the function code to 00000, the
previous user password is cleared and
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code
password protection is disabled.
After the user password is set and takes
effect, you cannot enter the parameter menu if
you enter an incorrect password. Please
remember your password and save it in a
secure place.
After you exit the function code editing
interface, the password protection function is
enabled within 1 minute. If password
protection is enabled, is displayed
when you press the key again to
enter the function code editing interface. You
need to enter the correct user password to
enter the interface.
Note: Restoring default settings can clear the
user password.
0: No operation
1: Upload parameters to keypad
2. Download all parameters (including motor
Function parameter |parameters)
P07.01 0 ©)
copy 3: Download non-motor-group parameters
4: Download motor-group parameters
Note: Valid only for the externally connected
LCD keypad.
Setting range: 0x00-0x27
Ones place: Function of QUICK/JOG
0: No function
1: Jog
2: Reserved
3: Switch between FWD and REV rotating
QUICK/JOG function |4: Clear the UP/DOWN setting
P07.02 . 0x01 @)
selection 5: Coast to stop
6: Switch command channels in sequence
7. Quick commissioning mode (based on
non-factory parameter settings)
Tens place: Reserved
Note: Valid only for the externally connected
LCD keypad.
0: Keypad—Terminal—Communication
1: Keypad«——Terminal
Channel switching by |2: Keypad<——Communication
P07.03 . o 0 O
QUICK 3: Terminal«——Communication
Note: Valid only for the externally connected
LCD keypad.
) o 0: Valid only for keypad control
P07.04 Stop function validity of 1: Valid both for keypad and terminal control 0 O
STOP/RST . I
2: Valid both for keypad and communication
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code

Name

Description

Default

Modify

control

3: Valid for all control modes

Note: Valid only for the externally connected
LCD keypad.

P07.05

Selection 1 of
parameters to be
displayed in the running
state

Setting range: 0x0000—-0xFFFF
BitO:
Bitl:

Running frequency (Hz on)
Set frequency (Hz flashing)
Bit2: Bus voltage (V on)

Bit3: Output voltage (V on)

Bit4:
Bit5:
Bit6:
Bit7: Output torque (% on)

Bit8: PID reference value (% flashing)

Bit9: PID feedback value (% on)

Bit10: Input terminal state

Bit11: Output terminal state

Bit12: Set torque (% on)

Bit13: Pulse count value

Bit14: Motor overload percentage (% on)
Bitl5: PLC and actual step of multi-step speed

Output current (A on)
Running speed (rpm on)
Output power (% on)

O0x03FF

P07.06

Selection 2 of
parameters to be
displayed in the running
state

Setting range: 0x0000—0xFFFF

BitO: Al1 value (V on)

Bitl: Al2 value (V on)

Bit2: AI3 value (V on)

Bit3—bit4: Reserved

Bit5: Inverter unit overload percentage (% on)
Bit6: Ramp frequency reference (Hz on)

Bit7: Linear speed

Bit8—Bit15: Reserved

0x0000

P07.07

Selection of parameters
displayed in stopped
state

Setting range: 0x0000—-0xFFFF
BitO:
Bitl:
Bit2:
Bit3: Output terminal state
Bit4:
Bit5:
Bit6:
Bit7:

Set frequency (Hz on, flashing slowly)
Bus voltage (V on)
Input terminal state

PID reference value (% flashing)
PID feedback value (% on)

Set torque (% on)

All value (V on)

Bit8: Al2 value (V on)

Bit9: AlI3 value (V on)

Bit10-bit11l: Reserved

Bit 12: Counting value

Bit 13: PLC and current step number of
multi-step speed

Bit 14: Frequency upper limit

Bit15: Reserved

Ox00FF
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) Setting range: 0.01-10.00
Frequency display . .
P07.08 . Display frequency = Running frequencyx 1.00 O
coefficient
P07.08
Setting range: 0.1-999.9%
Rotation speed display [Mechanical rotation speed = 120x (Displayed
P07.09 . i 100.0% O
coefficient running frequency) x PO07.09/(Number of
motor pole pairs)
) ) Setting range: 0.1-999.9%
Line speed display . . .
P07.10 . Linear speed = (Mechanical rotation speed) x 1.0% O
coefficient
P07.10
PO7.11 Reserved / / /
Inverter module
P07.12 Range: -20.0-120.0°C 0.0°C o
temperature
Control board software Depends
P07.13 ) Range: 1.00-655.35 ) o
version on version
Accumulated operating
P07.14 ) Range: 0—65535h Oh o
time
Inverter unit ener Displays the ener consumption of the
P07.15 vnienergy: \DIspiays » P OkWh °
consumption high word [inverter unit.
Inverter unit energy consumption =
Inverter unit energy  |P07.15x1000+P07.16
P07.16 . 0.0kWh o
consumption low word |P07.15 range: 0—65535kWh (x1000)
P07.16 range: 0.0-999.9kWh
Range: 0x0000—-0xF000
BitO—bit11: Reserved
Bit12-bit15: VFD series Depends
P07.17 VFD Type o
0x0: GD600A on model
0x1: GD600
0x2—-0xF: Reserved
. Depends
P07.18 |Inverter unit rated power|Range: 0.4-3000.0kW o
on model
Inverter unit rated Depends
P07.19 Range: 50-1200V o
voltage on model
Inverter unit rated Depends
P07.20 Range: 0.1-6000.0A o
current on model
P07.21 Factory barcode 1  |Range: 0x0000—OxFFFF OXFFFF o
P07.22 Factory barcode 2  |Range: 0x0000—OxFFFF OXFFFF ([
P07.23 Factory barcode 3  |Range: 0x0000—-OxFFFF OXFFFF o
P07.24 Factory barcode 4  |Range: 0x0000—OxFFFF OXFFFF ([
P07.25 Factory barcode 5 |Range: 0x0000—-OxFFFF OXFFFF o
P07.26 Factory barcode 6 |Range: 0x0000—OxFFFF OXFFFF ([
P07.27 Present fault type  |0: No fault 0 o
P07.28 Last fault type 1: Inverter unit U-phase protection (E001) 0 [ ]
P07.29 2nd-last fault type  |2: Inverter unit V-phase protection (E002) 0 ([
P07.30 3rd-last fault type 3: Inverter unit W-phase protection (E003) 0 [
P07.31 4th-last fault type  |4: Overcurrent during acceleration (E004) 0 )
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5: Overcurrent during deceleration (E005)

6: Overcurrent during constant speed running
(E006)

7: Overvoltage during acceleration (E007)

8: Overvoltage during deceleration (E008)

9: Overvoltage during constant speed running
(E009)

10: Bus undervoltage fault (E010)

11: Motor overload (E011)

12: VFD overload (E012)

13: Rectifier phase loss (E013)

14: Output phase loss (E014)

15: Rectifier module overheat (E015)

16: Inverter module overheat (E016)

17: External fault (E017)

18: Modbus communication fault (E018)

19: Current detection fault (E019)

20: Motor autotuning fault (E020)

21: EEPROM operation error (E021)

22: PID feedback disconnection fault (E022)
23: Rectifier braking unit fault (E023)

24: Run time reached (E024)

25: Electronic overload (E025)

P07.32 5th-last fault type 26: Keypad communication error (E026) 0 o
27: Parameter upload error (E027)

28: Parameter download error (E028)

29: PROFIBUS communication fault (E029)
30: CAN broadcast fault (E030)

31: CANopen communication fault (E031)

32: To-ground short-circuit fault 1 (E032)

33: To-ground short-circuit fault 2 (E033)

34: Speed deviation fault (E034)

35: Offset fault (E035)

36: Underload fault (E036)

37: Encoder disconnection fault (E037)

38: Encoder reversal fault (E038)

39: Encoder Z-pulse disconnection fault
(E039)

40: Safe torque off (E040)

41: Channel 1 safety circuit exception (E041)
42: Channel 2 safety circuit exception (E042)
43: Exception in both channels 1 and 2 (E043)
44: Safety code FLASH CRC fault (E044)

45: PLC card customized fault 1 (E045)

46: PLC card customized fault 2 (E046)

47: PLC card customized fault 3 (E047)

48: PLC card customized fault 4 (E048)

-325-



Goodrive600A Series High-performance Multi-drive VFD Function parameter list

Inverter
function Name Description Default | Modify
code

49: PLC card customized fault 5 (E049)

50: PLC card customized fault 6 (E050)

51: PLC card customized fault 7 (E051)

52: PLC card customized fault 8 (E052)

53: PLC card customized fault 9 (E053)

54: PLC card customized fault 10 (E054)

55: Duplicate expansion card type fault (E055)
56: Encoder UVW loss fault (E056)

57: PROFINET communication timeout fault
(E057)

58: CAN master/slave fault (E058)

59: Motor overtemperature fault (E059)

60: Slot 1 card identification failure (E060)

61: Slot 2 card identification failure (E061)

62: Reserved

63: Slot 1 card communication timeout fault
(E063)

64: Slot 2 card communication timeout fault
(E064)

65: Reserved

66: EtherCAT communication timeout fault
(E066)

67—-68: Reserved

69: CAN slave fault in master/slave
synchronization (E069)

70-71: Reserved

72: Brake feedback fault (E072)

73: Torque verification fault (E073)

74-75: Reserved

76: Abnormal terminal command protection
(EQ76)

77-78: Reserved

79: Brake failure fault (E079)

80-91: Reserved

92: All disconnection fault (E092)

93: Al2 disconnection fault (E093)

94: Al3 disconnection fault (E094)

95: Reserved

96: No upgrade bootloader (E096)

97-108: Reserved

109: Tension control feedback disconnection
(E109)

110: PG card detected motor overtemperature
fault (E110)

111: 10 card detected motor overtemperature
fault (E111)

112: Al detected motor overtemperature fault

-326-



Goodrive600A Series High-performance Multi-drive VFD Function parameter list

Inverter
function Name Description Default | Modify
code

(E112)

113-128: Reserved

129: Slave offline fault (E129)

130-590: Reserved

591. Full-closed-loop position encoder

disconnection (E591)

592: SSI position deviation fault (E592)

593: SSiI position forward limit (E593)

594: SSI position reverse limit (E594)

595: SSI positioning disconnection fault

(E595)

596: SSI positioning initialization fault (E596)

597: SSI positioning timeout fault (E597)

598: Reserved

599: Invalid SSI position reference fault (E599)
P07.33 |Running frequency at present fault 0.00Hz o
P07.34 |Ramp reference frequency at present fault 0.00Hz o
P07.35 |Output voltage at present fault ov o
P07.36 |Output current at present fault 0.0A o
P07.37 |Bus voltage at present fault 0.0v o
P07.38 |Temperature at present fault 0.0°C o
P07.39 |Input terminal state at present fault 0x0000 o
P07.40 |Output terminal state at present fault 0x0000 o
P07.41 |Running frequency at last fault 0.00Hz o
P07.42 |Ramp reference frequency at last fault 0.00Hz o
P07.43 |Output voltage at last fault ov o
P07.44 |Output current at last fault 0.0A o
P07.45 |Bus voltage at last fault 0.0v o
P07.46 |Temperature at last fault 0.0°C o
P07.47 |Input terminal state at last fault 0x0000 o
P07.48 |Output terminal state at last fault 0x0000 o
P07.49 |Running frequency at 2nd-last fault 0.00Hz o
P07.50 |Ramp reference frequency at 2nd-last fault 0.00Hz o
P07.51 |Output voltage at 2nd-last fault ov o
P07.52 |Output current at 2nd-last fault 0.0A o
P07.53 |Bus voltage at 2nd-last fault 0.0v o
P07.54 |Temperature at 2nd-last fault 0.0°C o
P07.55 |Input terminal state at 2nd-last fault 0x0000 o
P07.56 |Output terminal state at 2nd-last fault 0x0000 ([

Group PO8—Enhanced functions

Inverter
function Name Description Default | Modify
code
P08.00 ACC time 2 For details, see P00.11 and P00.12. Depends O
P08.01 DEC time 2 The inverter unit has four groups of ACC/DEC| on model O
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P08.02 ACC time 3 time, which can be selected by P05. The (@)
P08.03 DEC time 3 default ACC/DEC time of the inverter unit is @)
P08.04 ACC time 4 the first group. @)
P08.05 DEC time 4 Setting range: 0.0-3600.0s @)
Used to define the reference frequency of the
Running frequency of |inverter unit during jogging.
P08.06 g. ; Y ) gJogging 5.00Hz O
jog Setting range: 0.00Hz-P00.03 (Max. output
frequency)
P08.07 ACC time for jog Jog acceleration (ACC) time refers to the time O
required for the inverter unit to accelerate from
0 Hz to the ACC/DEC time base frequency
(P08.21). Jog deceleration (DEC) time refers| Depends
P08.08 DEC time for jog to the time required for the inverter unit to| on model O
decelerate from the ACC/DEC time base
frequency (P08.21) to 0 Hz.
Setting range: 0.0-3600.0s
P08.09 Jump frequency 1  [When the set frequency is within the range of| 0.00Hz O
P08.10 Jump frequency jump frequency, the inverter unit runs at the| 0.00Hz o
' amplitude 1 boundary of jump frequency.
P08.11 Jump frequency 2  |The inverter unit can avoid mechanical| 0.00Hz @)
Jump frequency resonance points by setting jump frequencies.| 0.00Hz
P08.12 . . . . O
amplitude 2 The inverter unit supports the setting of three
P08.13 Jump frequency 3  [ilump frequencies. If the jump frequency points| 0.00Hz O
are set to 0, this function is invalid.
A et frequenc) — —_—
Jump 757? j7 7)/;7 N 751/2* Jump amplitude 3
frequency 3 v 7{1/3*3\{@ amplitude 3
w || P ¥ 717/ 27* Jump amplitude 2
Jump frequency frequency 3 | 120 ump ampitude 2
P08.14 ) — 0.00Hz O
amplitude 3 wmp |3 v aump amice
frequency 1| 777771/2* Jump amplitude 1
T|me=l
Setting range: 0.00Hz-P00.03 (Max. output
frequency)
Amplitude of wobble |[Setting range: 0.0-100.0% (of the set
P08.15 0.0% O
frequency frequency)
Amplitude of sudden |Setting range: 0.0-50.0% (of the amplitude of
P08.16 ) 0.0% O
jump frequency wobble frequency)
Rise time of wobble i
P08.17 Setting range: 0.1-3600.0s 5.0s O
frequency
Fall time of wobble )
P08.18 Setting range: 0.1-3600.0s 5.0s O
frequency
Setting range: 0.00Hz-P00.03 (Max. output
o frequency)
Switching frequency of ) )
P08.19 . 0.00Hz: no switchover.dIf the running| 0.00Hz @)
ACC/DEC time . .
frequency is greater than P08.19, switch to
ACC/DEC time 2.
P08.20 Droop control start  |Setting range: 0.00-50.00Hz 2.00Hz O
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frequency
0: Max. output frequency
P08.21 Base frequen-cy of |1: Set frequency 0 o
ACC/DEC time 2: 100Hz
Note: Valid only for straight-line ACC/DEC
P08.22 Output torqu.e display |0: Based on torque current o o
selection 1: Based on output power
Number of decimal |0: Two
P08.23 . 0 O
points of frequency |1: One
0: No decimal point
Number of decimal |1: One decimal place
P08.24 . ) 0 O
places of linear speed |2: Two decimal places
3: Three
P08.25 Preset count value |Setting range: P08.26—-65535 0 O
P08.26 Specified count value |Setting range: 0-P08.25 0 O
P08.27 Preset run time Setting range: 0-65535min Omin O
P08.28 Auto fault reset count |Auto fault reset count: When the inverter unit 0 O
uses automatic fault reset, the function
parameter is used to set the number of
automatic fault reset times. When the number
of continuous reset times exceeds the value,
the inverter unit reports a fault and stops.
Auto fault reset interval: Time interval from
P08.29 | Auto fault reset interval (when a fault occurred to when automatic fault 1.0s O
reset takes effect.
If no fault occurred within 60s after the inverter
unit starts, the number of automatic fault reset
times is cleared.
Setting range of P08.28: 0-10
Setting range of P08.29: 0.1-3600.0s
This parameter indicates the variation of the
inverter unit output frequency with load. It is
Frequency decrease |mainly used for power balancing when
P08.30 . ) ) 0.00Hz O
ratio in drop control |multiple motors drive the same load
simultaneously in speed mode.
Setting range: 0.00-50.00Hz
Setting range: 0x00-0x15
LED Ones place: Switchover channel
0: Terminal
1: Modbus communication
Channel for switching |2: CANopen communication
P08.31 between motor 1 and |3: Ethernet communication 0x00 ©
motor 2 4: EtherCAT/PROFINET communication
5: PROFIBUS-DP communication
LED tens place: indicates whether to enable
switchover during running
0: Disable
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code
1: Enable
FDT1 level detection |When the output frequency exceeds the
P08.32 ) 50.00Hz O
value corresponding frequency of FDT level, the
FDT1 lagging detection |multifunction digital output terminal
P08.33 . . 5.0% O
value continuously outputs the signal of "Frequency
FDT2 level detection |level detection FDT". The signal is invalid only
P08.34 50.00Hz O
value when the output frequency decreases to a
value lower than the frequency corresponding
to (FDT level—FDT lagging detection value).
AOutput frequency f l
FDTlevel | =7~ """ 777\~ T:_D:I'_Igié
| | Time t_
) ) A E :
FDT2 lagging detection | :
P08.35 | | 5.0% O
value Y1, _,—|—
RO1, RO2 Time t
Setting range of P08.32: 0.00Hz—P00.03
Setting range of P08.33: 0.0-100.0% (FDT1
level)
P08.34 setting range: 0.00Hz—P00.03
Setting range of P08.35: 0.0-100.0% (FDT2
level)
When the output frequency is within the
detection range, the multifunction digital
output terminal outputs the signal of
"Frequency reached".
A Output frequency
et /\
frequencykiiii (
Frequency reached |
P08.36 ) ! 0.00Hz O
detection value :
|
A i
:
|
|
|
Y,
RO1, RO2 Timef
Setting range: 0.00Hz—P00.03
P08.37—
Reserved / / /
P08.38
0: Normal mode
) . 1: The fan keeps running after power-on
Cooling fan operating
P08.39 2: Run mode 2 0 O

mode

Note: If option O is selected, the fan keeps
running after the inverter unit starts running. If
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function Name Description Default | Modify
code

option 1 is selected, the fan keeps running
after the inverter unit is powered on. If option 2
is selected, the fan keeps running when the
inverter unit is running and the frequency
reference is not 0.

Setting range: 0x0000-0x1223

Tens place: PWM mode selection

0: Switch from SVPWM to DPWM-U
overmodulation

1: SVPWM overmodulation throughout the
entire process

2: Low harmonic SVPWM modulation (valid

when the thousands place is 0)

3: Switch from SVPWM to DPWM-I (valid
when the thousands place is 0)

Tens place: PWM low-speed carrier frequency
limit

P08.40 PWM selection 0: Low-speed carrier frequency limit mode 1 0x1101 ©
1: Low-speed carrier frequency limit mode 2
2: No limit on low-speed carrier

Hundreds place: Deadzone compensation
method

0: Compensation method 1

1: Compensation method 2 (only for vector
control)

2: Compensation method 3 (only for vector
control)

Thousands place: SVPWM mode selection

0: Third harmonics injected into SVPWM

1: Traditional SVPWM

Setting range: 0x0000-0x1111

Ones place:

0: Overmodulation disabled
1: Overmodulation enabled
Tens place:

. 0: Mild overmodulation
Overmodulation )
P08.41 . 1: Deepened overmodulation 0x0001 ©
selection . L
Hundreds place: Carrier frequency limit
selection
0: Limit enabled
1: Limit disabled
Thousands place: Reserved
0-1: Reserved
Setting range: 0x0000—-0x1223
LED keypad control |Ones place: Frequency setting selection
P08.42 . ) | 0x0003 O
setting 0-1: Keypad UP/DOWN adjustment is

enabled.
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code

Name

Description

Default

Modify

2: Reserved

3: Keypad UP/DOWN adjustment is disabled.
Tens place: Frequency control selection

0: Valid only when P00.06=0 or P00.07=0

1: Valid for all frequency setting methods

2: Invalid for multi-step speed running when
multi-step speed running has the priority
Hundreds place: Action selection for stop

0: Setting is valid.

1: Valid during running, cleared after stop

2: Valid during running, cleared after a stop
command is received

Thousands place: Panel UP/DOWN key

0: The integral function is valid

1: The integral function is invalid

P08.43

Reserved

/

P08.44

UP/DOWN| terminal

control setting

Setting range: 0x000-0x221
Ones place: Frequency setting selection

0: The setting made through UP/DOWN| is

valid.

1: The setting made through is
invalid.

Tens place: Frequency control selection

0: Valid only when P00.06=0 or P00.07=0

1: Valid for all frequency setting methods

2: Invalid for multi-step speed running when
multi-step speed running has the priority
Hundreds place: Action selection for stop

0: Setting is valid.

1: Valid during running, cleared after stop

2: Valid during running, cleared after a stop
command is received

0x000

P08.45

terminal frequency
adjustment resolution

Setting range: 0.01-50.00Hz

0.50Hz

P08.46

terminal

frequency adjustment
resolution

Setting range: 0.01-50.00Hz

0.50Hz

P08.47

Action selection at
power-down during
frequency setting

Setting range: 0x000-0x111

Ones place: Action selection at power-down
during frequency adjusting through digitals.

0: Save the setting at power-down.

1: Clear the setting at power-down.

Tens place: Action selection at power-down
during frequency adjusting through Modbus
communication

0: Save the setting at power-down.

1: Clear the setting at power-down.

0x000
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code
Hundreds place: Action selection at
power-down during frequency adjusting
through CANopen communication
0: Save the setting at power-down.
1: Clear the setting at power-down.
Initial energy Used to set the initial energy consumption.
P08.48 ) ) N . Okwh O
consumption high word |Initial energy consumption =
. P08.48x1000+P08.49(kWh)
P08.49 Initial energy P08.48 setting range: 0-59999kkWh 0.0kWh o)

consumption low word | i -ange of P08.49: 0.0-999.9 kWh

The function code is used to enable magnetic
flux braking.

0: Invalid

100-150: A larger coefficient indicates
stronger braking.

The inverter unit can quickly slow down the
motor by increasing the magnetic flux. The
energy generated by the motor during braking
can be transformed into heat energy by
increasing the magnetic flux.

The inverter unit monitors the state of the
P08.50 Magnetic flux braking |motor continuously even during the magnetic 0 O
flux period. Magnetic flux braking can be used
for motor stop, as well as for motor rotation
speed change. The other advantages include:
Braking is performed immediately after the
stop command is given. The braking can be
started without waiting for magnetic flux
weakening.

The cooling is better. The current of the stator
other than the rotor increases during magnetic
flux braking, while the cooling of the stator is
more effective than the rotor.

P08.51 Reserved / / /
Setting range: 0x00-0x11

Tens place: STO alarm latching selection

0: STO alarm latching enabled

STO alarm latching enabled: indicates that
reset is required after the safety status
i recovers.

STO alarm latching ) )
P08.52 . 1: STO alarm latching disabled 0x00 O
selection . . .
STO alarm latching disabled: Indicates that
the STO alarm will automatically clear once
the status returns to normal.

Tens place: STL alarm reset selection

0: Reset not supported

1: Reset supported
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code
Frequency upper limit )
) . Setting range: 0.00 Hz—P00.03 (Max. output
P08.53 bias value in torque 0.00Hz O
frequency)
control
0: No limit on acceleration or deceleration
Frequency upper limit |1: ACC/DEC time 1
P08.54 ACC/DEC selection in |2: ACC/DEC time 2 0 O
torque control 3: ACC/DEC time 3
4: ACC/DEC time 4
0: Disable
1: Enable
Note: Automatic carrier frequency reduction
indicates that the VFD automatically reduces
) ) the carrier frequency when detecting the heat
Enabling auto carrier | |
P08.55 . sink temperature exceeds the rated 0 (@)
frequency reduction
temperature.  When  the  temperature
decreases to a specified value, the carrier
frequency restores to the setting. This function
can reduce the VFD overheat alarm reporting
chances.
. . Depends
P08.56 Min. carrier frequency |Range: 1.0-15.0kHz (]
on model
Automatic carrier
P08.57 frequency reduction |Setting range: 40.0-85.0°C 70.0°C O
temperature threshold
Carrier frequency ) ) .
P08.58 L Setting range: 0-30min 10min (@)
reduction interval
All disconnection )
P08.59 ) Setting range: 0.00-10.00V 0.00v O
detection threshold
Al2 disconnection i
P08.60 ) Setting range: 0.00-10.00V 0.00v O
detection threshold
Al3 disconnection i
P08.61 ) Setting range: 0.00-10.00V 0.00v O
detection threshold
P08.62 |Output current filter time [Setting range: 0.000-10.000s 0.000s O
Output torque display )
P08.63 ) Setting range: 0-8 8 O
filter count
Setting range: 0x0000—-0x1111
Ones place:
0: Rotor frequency
1: Stator frequency
Tens place:
Function extension 1 |0: Report pre-excitation status
P08.64 . o 0x0000 O
selection 1: Do not report pre-excitation status
Hundreds place:
0: CAN sampling rate according to TI
specification
1: CAN sampling rate according to industrial
specifications
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code
Thousands place:
0: Reserved
1: Reserved
P08.65—
Reserved / / /
P08.66
DPWM switching )
P08.67 Setting range: 0.0-100.0% 25.0% O
frequency threshold
Random PWM _
P08.68 ) Setting range: 0.0-100.0% 0.0% O
modulation depth
Deadzone
P08.69 compensation max |Setting range: 0-4096 0 O
current
Deadzone
P08.70 compensation current |Setting range: 0—64 0 O
segments
Bus voltage sampling )
P08.71 ) Setting range: 0—2000 0 O
delay compensation

Group PO9—PID control

Inverter

function Name Description Default | Modify
code

When the frequency command selection
(P00.06, P00.07) is 7 or the voltage setting
channel selection (P04.27) is 6, the inverter
unit is process PID controlled.

The function code determines the target
reference channel during the PID process.

0: Setting through P09.01

tAll

Al2

Al3

: Reserved

: Multi-step running

P09.00 PID reference source L
: Modbus communication

: CANopen communication
: Ethernet communication

© ® N o g b wN P

: Reserved

10: EtherCAT/PROFINET communication

11: PLC card

12: PROFIBUS-DP communication

The set target of process PID is a relative
value, for which 100% equals 100% of the
feedback signal of the controlled system.

The system always performs calculation by
using a relative value (0-100.0%).
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code

The function code is mandatory when
. . P09.00=0. The base value of The function
P09.01 PID digital setting i 0.0% O
code is the feedback of the system.
Setting range: -100.0%-100.0%

The function code is used to select the PID

feedback channel.

0: All

DAI2

Al3

: Reserved

: Modbus communication

: CANopen communication

P09.02 PID feedback source |6: Ethernet communication 0 O

: Reserved

: EtherCAT/PROFINET communication

: PLC card

10: MAX(AIL, Al2)

11: PROFIBUS-DP communication

Note: The reference channel and feedback

channel cannot be duplicated. Otherwise,

effective PID control cannot be achieved.

0: PID output is positive. When the feedback

signal is greater than the PID reference value,

the output frequency of the inverter unit will

decrease to balance the PID. Example: PID
PID output control on strain during unwinding.

characteristic selection |1: PID output is negative. When the feedback

signal is greater than the PID reference value,

the output frequency of the inverter unit will

increase to balance the PID. Example: PID

control on strain during unwinding.

The function is applied to the proportional gain

P of PID input.

P determines the strength of the whole PIL

adjuster. The larger the value of P, the stronge

the adjustment intensity.

The value 100 indicates that when thg

P09.04 Proportional gain (Kp) |difference between the PID feedback value an 1.80 O

given value is 100%, the range within which th

PID regulator can regulate the outpu

frequency command is the max. frequenc

(ignoring integral function and differentig

function).

Setting range: 0.00-100.00

Used to determine the speed of the integral

adjustment on the deviation of PID feedback

P09.05 Integral time (Ti) and reference from the PID regulator. 0.90s O

When the deviation of PID feedback and

reference is 100%, the integral regulator

© ® N o g b wN P

P09.03
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function Name Description Default | Modify
code

works continuously during the time (ignoring
proportional and differential function) to
achieve the max. output frequency (P00.03)
or the max. voltage (P04.31). Shorter integral
time indicates stronger adjustment.

Setting range: 0.00-10.00s

Used to determine the strength of the change
ratio adjustment on the deviation of PID
feedback and reference from the PID
regulator.

If the PID feedback changes 100% during the
time, the adjustment of the differential
regulator (ignoring proportional and integral
function) is the max. output frequency
(P00.03) or the max. voltage (P04.31). (Ignore
proportional and integral functions.) Longer
differential time indicates stronger adjustment.
Setting range: 0.00-10.00s

Used to indicate the sampling cycle of

P09.06 Differential time (Td) 0.00s O

feedback. The regulator calculates in each
P09.07 Sampling cycle (T) |sampling cycle. A longer sampling cycle| 0.001s O
indicates slower response.

Setting range: 0.001-1.000s

The output of the PID system is relative to the
max. deviation of the closed loop reference.

As shown in the following figure, the PID
regulator stops regulating in the range of
deviation limit. Set the function parameter
properly to adjust the accuracy and stability of
the PID system.

A Feedback Deviation limit

Reference — _m_ I —

PID control deviation -—— I—————TH\—;%——T—-
limit

P09.08 0.0% @)

\

|
|
|
|
| Time t
|-
I
|
|
|

Output

|
|
|
|
|
I
|
|
frequency f :

Timet
Ll

Setting range: 0.0-100.0%
P09.09 PID output upper limit |The function codes are used to set the upper| 100.0% O

and lower limits of PID regulator output
values.

P09.10 PID output lower limit {100.0% corresponds to the max. output] 0.0% O
frequency (P00.03) or max. voltage (P04.31).
P09.09 setting range: P09.10-100.0%
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code
Setting range of P09.10: -100.0%—-P09.09
Feedback disconnection|If the feedback value is smaller than or equal
P09.11 ) . i . 0.0% O
detection value to the feedback disconnection detection
value, and this condition lasts longer than the
time specified by P09.12, the inverter unit
reports E022 "PID feedback disconnection
fault".
Output frequency
A tl<t2: The VFD
Feedback disconnection continues running.
P09.12 L 12=P09.12 1.0s O
detection time
P09.11F ~ - - — = = 7A/—\—\ - - -PIbE
17 [ | ‘T
o >
Running////J| Fault output PIDE
Setting range of P09.11: 0.0-100.0%
Setting range of P09.12: 0.0-3600.0s
Setting range: 0x0000-0x1111
Ones place:
0: Continue integral control after the
frequency reaches upper/lower limit
1: Stop integral control after the frequency
reaches upper/lower limit
Tens place:
0: Same as the main reference direction.
1: Contrary to the main reference direction.
Hundreds place:
P09.13 PID control selection |0: Limit according to max. frequency 0x0001 O
1: Limit according to A frequency
Thousands place:
0: A+B frequency. ACC/DEC buffering for
main frequency reference A does not take
effect.
1: A+B frequency. ACC/DEC buffering for
main frequency reference A takes effect.
The ACC/DEC time corresponding to the
thousands place is determined by ACC time
P08.04.
Low frequency .
P09.14 . ) Setting range: 0.00-100.00 1.00 O
proportional gain (Kp)
PID command )
P09.15 . Setting range: 0.0-1000.0s 0.0s O
ACC/DEC time
P09.16 PID output filter time  Setting range: 0.000-10.000s 0.000s O
P09.17 Reserved / / /
Low frequency integral .
P09.18 . ) Setting range: 0.00-10.00s 0.90s O
time (Ti)
Low frequency )
P09.19 ) o Setting range: 0.00-10.00s 0.00s O
differential time (Td)
P09.20 | Low frequency point for |Setting range: 0.00Hz—P09.21 5.00Hz O
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code
PID parameter
switching
High frequency point for
P09.21 PID parameter Setting range: P09.20-P00.03 10.00Hz O
switching
P09.22 PID cut-in frequency |Setting range: 0.00Hz—P00.03 0.00Hz ©)
Group P10—Simple PLC and multi-step speed control
Inverter
function Name Description Default | Modify
code
0: Stop after running once
The inverter unit stops automatically after running
for one cycle, and it can be started only after
receiving the running command.
1: Keep running with the final value after running
once
P10.00 Simple PLC mode |The inverter unit keeps the running frequency 0 O
and direction of the last section after a single
cycle.
2: Cyclic running
The inverter unit enters the next cycle after
completing one cycle until receiving the stop
command.
0: Disable
P10.01 Simple PLC 1: Memory after power-down. The PLC memories 0 o
power-down memory|its running stage and running frequency before
power-down.
P10.02 Multi-step speed 0 |Frequency setting range for step 0 to step 15: 0.0 O
P10.03 Step O run time  |-100.0%-100.0%. 100.0% corresponds to the 0.0 O
P10.04 Multi-step speed 1 |max. output frequency P00.03. 0.0 O
P10.05 Step 1 runtime |Running time setting range for steps from step 0 0.0 O
P10.06 Multi-step speed 2 |t0 step 15: 0.0-6553.5s(min). The time unit is 0.0 @)
P10.07 Step 2 run time  |specified by P10.37. 0.0 )
P10.08 Multi-step speed 3 |When simple PLC operation is selected, you 0.0 e)
P10.09 Step 3runtime |n€ed to set P10.02-P10.33 to determine the 0.0 0
P10.10 Multi-step speed 4 running frequency and running time of each step. 0.0 0
P10.11 Step 4 run time Note: The symbol of multi-step speed determines 0.0 0
P10.12 Multi-step speed 5 the running direction of simple PLC, and a 0.0 o
P1013 Step 5 run time negative value inSEiCc(?:es ri;/zrse running. 0.0 o
P10.14 | Multi-step speed 6 (o stepy) ' AN 0.0 O
P10.15 | Step 6 run time ‘ | AN 0.0 O
P10.16 | Multi-step speed 7 |- ********* L *************** ******* J ********* - 0.0 O
P10.17 Step 7 run time ; i stz 10.06 i 0.0 O
P10.18 | Multi-stepspeed 8 | | ! | o | | 0.0 O
P10.19 Step 8 run time pogl, poos i ewoor | P03 i, Pioss | 0.0 @)
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P10.20 Multi-step speed 9 |When selecting multi-step speed running, the 0.0 O
P10.21 Step 9 run time  |multi-step speed is within the range of -frax—fmax, 0.0 @)
P10.22 | Multi-step speed 10 |and it can be set continuously. The start-up and 0.0 O
P10.23 Step 10 run time  |Stop of multi-step speed running is determined by 0.0 O
P10.24 | Multi-step speed 11 |P00.01. 0.0 @)
P10.25 Step 11 run time | The inverter unit supports the setting of 16-step 0.0 e)
P10.26 | Multi-step speed 12 speeds, selected via combinations of multi-step 0.0 0O
P10.27 Step 12 run time terminals 1-4 (configured via DI function codes 0.0 0
P10.28 | Multi-step speed 13 P05.01-P05.04). These combinations 0.0 o
P10.29 Step 13 run time correspond to multi-step speeds 0 through 15. 0.0 o
P10.30 | Multi-step speed 14 Omp%frequency 0.0 O
P10.31 Step 14 run time 4 3 3%@ [ 0.0 O
P10.32 | Multi-step speed 15 “i i % i } % i i i i 0.0 O
| | | |
silt I N ! ) ! N t
Ecalicaiicafical
S2 T 1 | et
sap- e
yiannnunel FBNNC TN R
When terminal 1, terminal 2, terminal 3, and
terminal 4 are OFF, the frequency input mode is
set by P00.06 or P00.07. When terminal 1,
terminal 2, terminal 3 and terminal 4 are not all
OFF, the frequency set by multi-step speed will
prevail, and the priority of multi-step setting is
higher than that of the keypad, analog,
high-speed pulse, PID, and communication
settings.
P10.33 Step 15runtime |the relation between terminal 1, terminal 2, 0.0 o
terminal 3 and terminal 4 are shown in the
following table (Trml indicates terminal).
Trml 1 | OFF | ON | OFF | ON | OFF | ON | OFF | ON
Trml 2 | OFF | OFF | ON | ON | OFF | OFF | ON | ON
Trml 3 | OFF | OFF | OFF | OFF | ON | ON [ ON | ON
Trml 4 | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
Step 0 1 2 3 4 5 6 7
Trml 1 | OFF | ON | OFF | ON | OFF | ON | OFF | ON
Trml 2 | OFF [ OFF | ON | ON | OFF | OFF | ON | ON
Trml 3 | OFF | OFF | OFF | OFF | ON | ON | ON | ON
Trml4 | ON | ON | ON | ON | ON | ON | ON | ON
Step | 8 | 9 |10 | 11 | 12 | 13 | 14 | 15
ACC/DEC time |The description is as follows:
P10.34 | selection for simple || | sinay [step|TIPECACCIDECIACEIDECIACEOECH - 0x0000 @)
PLC steps 0_7 Bitl Bit0 0 00 01 10 11
Bit3 Bit2 1 00 01 10 11
ACCIDECtime || ool oe |5 o0 | o a0 1
P10.35 | selection for simple ;:‘191 ;t“fo ‘5‘ gg gi 12 ﬁ 0x0000 @)
PLC steps 8-15 Bit13 | Bitl2 | 6 00 01 10 11
Bit15 | Bitl4 7 00 01 10 11
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Bitl Bit0 8 00 01 10 11
Bit3 Bt2 9 00 01 10 11
Bit5 Bit4 | 10 00 01 10 11
Bit7 Bit6 1 00 01 10 11
P10.35 - -
Bit9 Bit8 12 00 01 10 11
Bitll | Bit10 | 13 00 01 10 11
Bit13 | Bit12 | 14 00 01 10 11
Bitl5 | Bitl4 | 15 00 01 10 11

Select corresponding acceleration/deceleration
time, and then convert 16-bit binary number into
hexadecimal number, finally, and then set
corresponding function codes.

ACC/DEC time 1 is set by P00.11 and P00.12;
ACC/DEC time 2 is set by P08.00 and P08.01;
ACC/DEC time 3 is set by P08.02 and P08.03;
ACC/DEC time 4 is set by P08.04 and P08.05.
Setting range: 0x0000—-OxFFFF

0: Restart from the first step, namely if the VFD
stops during running (caused by stop command,
fault or power down), it will run from the first step
after restart.

1: Continue running from the step frequency
P10.36 PLC restart mode |when interruption occurred, namely if the VFD 0 @)
stops during running (caused by stop command
or fault), it will record the running time of current
step, and enters this step automatically after
restart, then continue running at the frequency
defined by this step in the remaining time.
Multi-step run time |0: Second

P10.37 ) . 0 ©
unit 1: Minute

Group P11—Protection parameters

Inverter
function Name Description Default | Modify
code
Setting range: 0x000-0x111
Ones place: Reserved
Tens place: Output phase loss protection
P11.00 Phase loss protection |selection 0x010 O
0: Disable output phase loss protection
1: Enable output phase loss protection
Hundreds place: Reserved
P11.01 Frequency decrease at |0: Disable 0 o
sudden power loss |1: Enable
P11.02 Reserved / / /
Overvoltage stall 0: Disable
P11.03 A 1 O
protection 1: Enable
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code

DC bus voltage V

Overvoltage stall
threshold

Output 4
frequency

Timet

Setting range for 380V: 120%-150% (of 136%
0

Overvoltage stall standard bus voltage)

P11.04 ) - O

protection voltage Setting range for 220V: 120%-150% (of 120%
0

standard bus voltage)

During accelerated running, as the load is too
large, the actual acceleration rate of motor is
lower than that of output frequency, if no
measures are taken, the inverter unit may trip
due to overcurrent during acceleration.
Setting range: 0x000-0x111

Ones place: Asynchronous motor current limit
action selection

. . 0: Invalid

P11.05 Current limit selection . 0x001 ©
1: Always valid

Tens place: Hardware current limit overload
alarm

0: Valid

1: Invalid

Hundreds place:  Synchronous  motor
hardware current limit action enable

0: Disable

1: Enable

Automatic current limit |[The current limit protection function detects
P11.06 level output current during running, and compares it 160.0% ©
with the current-limit level defined by P11.06.
If it exceeds the current-limit level, the inverter
unit will run at stable frequency during
accelerated running, or run at a decreased
Frequency decrease |frequency during constant-speed running; if it
P11.07 rate during current  |exceeds the current-limit level continuously,| 10.00Hz/s @)
limiting the inverter unit output frequency will drop
continuously until reaching frequency lower
limit. When the output current is detected to
be lower than the current-limit level again, it
will continue accelerated running.
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code

‘ Output current A
Current-limit

threshold \x/

>
Output freqt fncy f Time t
A

Y

Set
frequency —

Constant
P speed
ACC process process

»
>

Time t

P11.06 setting range: 50.0-200.0% (of
inverter unit rated output current)

Setting range of P11.07: 0.00-50.00Hz/s
Setting range: 0x0000—0x1132

Ones place:

0: Motor overload/underload alarm, relative to
the motor rated current.

1: Inverter unit overload/underload alarm,
relative to rated inverter unit current.

2: Motor output torque OL/UL alarm, relative
to motor rated torque.

Tens place:

0: The inverter unit continues running after
overload/underload alarm.

1: The inverter unit continues running after
Alarm selection for  |underload alarm, and stops running after
P11.08 inverter unit/motor  |overload fault. 0x0000 O
overload/underload [2: The inverter unit continues running after
overload alarm, and stops running after
underload fault.

3: The inverter unit stops running after
overload/underload fault.

Hundreds place:

0: Always detect

1: Detect during constant-speed running
Thousands place: Inverter unit overload
current reference selection

0: Related to current calibration coefficient

1: Not related to the current correction

coefficient
Overload alarm If the inverter unit or motor output current
P11.09 . . 150% O
detection level exceeds the overload alarm detection level

(P11.09), and this condition lasts longer than
Overload alarm

P11.10 . the overload alarm detection time (P11.10), an 1.0s O
detection time . )
overload alarm signal is output.
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code

Name

Description

Default

Modify

Output current

Overload
alarm
threshold

Time t

Alarm time t Alarm time t

Y1,
RO1, RO2

Time t
P11.09 setting range: P11.11-200% (P11.08
ones place determines the relative value.)
Setting range of P11.10: 0.1-3600.0s

P11.11

Underload alarm
detection level

P11.12

Underload alarm
detection time

If the VFD or motor output current is lower
than the underload alarm detection level
(P11.11), and this conditon lasts longer than
the underload alarm detection time (P11.12),
an underload alarm signal is output.

P11.11 setting range: 0—-P11.09 (P11.08 ones
place determines the relative value.)

Setting range of P11.12: 0.1-3600.0s

50%

1.0s

P11.13

Fault output terminal
action on fault

Used to set the action of fault output terminals
at undervoltage and fault reset.

Setting range: 0x00-0x11

Ones place:

0: Act at undervoltage

1: Do not act at undervoltage

Tens place:

0: Act during automatic reset

1: Do not act during automatic reset

0x00

P11.14

Speed deviation
detection value

Setting range: 0.0-50.0%
Used to set the speed deviation detection
value.

10.0%

P11.15

Speed deviation
detection time

Setting range: 0.0-10.0s

Used to set the speed deviation detection
time.

Note: Speed deviation protection is invalid
when P11.15=0.0.

A Speed

Actual detection ~
value ~

Set detection
value

e e
1L 1 t21

Timet;

Running A Fault outputdEu

t1<t2: The VFD continues running
t2=P11.15

2.0s

P11.16

Voltage drop auto
frequency reduction

0: Disable
1: Enable
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selection
Proportional coefficient
of voltage regulator )
P11.17 . Setting range: 0-127 30 O
during undervoltage
stall
Integral coefficient of
P11.18 |voltage regulator during |Setting range: 0—-1000 40 O
undervoltage stall
Proportional coefficient
of current regulator .
P11.19 . Setting range: 0—-1000 25 O
during undervoltage
stall
Integral coefficient of
P11.20 |current regulator during |Setting range: 0—-2000 150 O
undervoltage stall
Proportional coefficient
P11.21 of voltage regulator |Setting range: 0-127 60 O
during overvoltage stall
Integral coefficient of
P11.22 |voltage regulator during |Setting range: 0-1000 5 O
overvoltage stall
Proportional coefficient
P11.23 of current regulator  |Setting range: 0—1000 60 O
during overvoltage stall
Integral coefficient of
P11.24 | current regulator during |Setting range: 0—2000 250 O
overvoltage stall
P11.25 Inyerter u_nit overload |O: Disable 0 o
integration enable  |1: Enable
P11.26—
1127 Reserved / / /
Setting range: 0.0-60.0s
Note: SPO (output phase loss) detection
starts only after the inverter unit has been
SPO detection delay [running for the delay time specified by
P11.28 i 5.0s O
after startup P11.28, to avoid false alarms caused by
unstable output frequency during startup. It is
invalid in asynchronous motor (AM)
sensorless vector control (SVC) mode 0 or 1.
P11.29 SPO imbalance factor |Setting range: 1-10 6 O
P11.30 Reserved / / /
P11.31 Fault selection 1 Setting range: 11-9000 11 O
P11.32 Fault selection 2 Setting range: 11-9000 12 O
P11.33 Fault selection 3 Setting range: 11-9000 13 O
P11.34 Fault selection 4 Setting range: 11-9000 14 O
Fault level processing |Setting range: 0x0000-0x4444
P11.35 i 0x0000 O
group 1 Ones place (P11.31 Fault selection 1):
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Tens place (P11.32 Fault selection 2):
Hundreds place (P11.33 Fault selection 3):
Thousands place (P11.34 Fault selection 4):
0: Report a fault
1: Report a fault after deceleration to stop
2: Alarm, with the action executed according
to P11.56
3: Screen out faults
4: Report a fault after deceleration to stop in
emergency
5-15: Reserved
P11.36 Fault selection 5 Setting range: 11-9000 17 O
P11.37 Fault selection 6 Setting range: 11-9000 18 O
P11.38 Fault selection 7 Setting range: 11-9000 22 O
P11.39 Fault selection 8 Setting range: 11-9000 23 O
Setting range: 0x0000-0x4444
Ones place (P11.36 Fault selection 5):
Tens place (P11.37 Fault selection 6):
Hundreds place (P11.38 Fault selection 7):
Thousands place (P11.39 Fault selection 8):
. 0: Report a fault
Fault level processing )
P11.40 group 2 1: Report a fault after deceleration to stop 0x0000 O
2: Alarm, with the action executed according
to P11.56
3: Screen out faults
4: Report a fault after deceleration to stop in
emergency
5-15: Reserved
P11.41 Fault selection 9 Setting range: 11-9000 25 O
P11.42 Fault selection 10 Setting range: 11-9000 26 O
P11.43 Fault selection 11 Setting range: 11-9000 29 O
P11.44 Fault selection 12 |Setting range: 11-9000 30 O
Setting range: 0x0000—-0x4444
Ones place (P11.41 Fault selection 9):
Tens place (P11.42 Fault selection 10):
Hundreds place (P11.43 Fault selection 11):
Thousands place (P11.44 Fault selection 12):
. 0: Report a fault
Fault level processing )
P11.45 group 3 1: Report a fault after deceleration to stop 0x0000 O
2: Alarm, with the action executed according
to P11.56
3: Screen out faults
4: Report a fault after deceleration to stop in
emergency
5-15: Reserved
P11.46 Fault selection 13 Setting range: 11-9000 31 O
P11.47 Fault selection 14  |Setting range: 11-9000 34 O
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P11.48 Fault selection 15 Setting range: 11-9000 35 O
P11.49 Fault selection 16 Setting range: 11-9000 36 O
Setting range: 0x0000—0x4444
Ones place (P11.51 Fault selection 13):
Tens place (P11.52 Fault selection 14):
Hundreds place (P11.53 Fault selection 15):
Thousands place (P11.54 Fault selection 16):
. 0: Report a fault
Fault level processing )
P11.50 group 4 1: Report a fault after deceleration to stop 0x0000 O
2: Alarm, with the action executed according
to P11.56
3: Screen out faults
4: Report a fault after deceleration to stop in
emergency
5-15: Reserved
P11.51 Fault selection 17  |Setting range: 11-9000 37 O
P11.52 Fault selection 18 Setting range: 11-9000 38 O
P11.53 Fault selection 19 Setting range: 11-9000 39 O
P11.54 Fault selection 20  |Setting range: 11-9000 56 O
Setting range: 0x0000—-0x4444
Ones place (P11.51 Fault selection 17):
Tens place (P11.52 Fault selection 18):
Hundreds place (P11.53 Fault selection 19):
Thousands place (P11.54 Fault selection 20):
. 0: Report a fault
Fault level processing .
P11.55 group 5 1: Report a fault after deceleration to stop 0x0000 O
2: Alarm, with the action executed according
to P11.56
3: Screen out faults
4: Report a fault after deceleration to stop in
emergency
5-15: Reserved
Setting range: 0-4
0: Run at the set frequency
Fault and alarm action |1: Run at output frequency at fault time
P11.56 . . 0 O
selection 2: Run at frequency upper limit
3: Run at the frequency lower limit
4: Run at fallback frequency upon exceptions
Fallback frequency i
P11.57 ) Setting range: 0.00Hz—P00.03 0.00Hz O
upon exceptions
CBC current limiting )
P11.58 o Setting range: 0.0-100.0% 100.0% (@)
coefficient
SSI position lower limit i
P11.59 Setting range: 0—65535 0 O
low word
SSI position lower limit i
P11.60 ) Setting range: 0—65535 0 O
high word
P11.61 | SSI position upper limit |Setting range: 0-65535 0 O
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Name

Description
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Modify

low word

P11.62

SSI position upper limit
high word

Setting range: 0—65535

P11.63

Communication timeout
masking selection

Setting range: 0x00-0x12

Ones place:

0: Masked when the communication timeout
time is 0.

1: Automatically
communication command channel.
2: Automatically
communication command channel, and the
timeout fault is reset when switched to a non

masked in non

masked in non

communication command channel.
Tens place:
0-1: Reserved

0x00

P11.64

Short-circuit-to-ground
detection at power-up

Setting range: 0x00-0x13

Ones place:

0: No detection

1: Detection at power-up

2: Detect before running

3: Detect at power up and before running
Tens place:

0: Detect once only before the first run

1: Detect before every run

Hundreds place:

0: Do not perform Hall sensor and driver
self-tests during short-circuit-to-ground
detection

1: Perform Hall sensor and driver self-tests
during short-circuit-to-ground detection
Thousands place:

0: Enable CBC

1: Disable CBC

0x02

Group P12—Motor 2 parameters

Inverter
function
code

Name

Description

Default

Modify

P12.00

Motor 2 type

0: Asynchronous motor (AM)
1: Synchronous motor (SM)

0

P12.01

AM 2 rated power

Setting range: 0.1-3000.0kW

Depends
on model

P12.02

AM 2 rated frequency

Setting range: 0.01Hz-P00.03 (Max. output
frequency)

50.00Hz

P12.03

AM 2 rated speed

Setting range: 1-60000rpm

P12.04

AM 2 rated voltage

Setting range: 0—-1200V

Depends
on model
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P12.05 AM 2 rated current  |Setting range: 0.8—6000.0A ©)
P12.06 | AM 2 stator resistance |Setting range: 0.001-65.535Q O
P12.07 AM 2 rotor resistance |Setting range: 0.001-65.535Q O
AM 2 leakage .
P12.08 ) Setting range: 0.1-6553.5mH O
inductance
P12.09 |AM 2 mutual inductance|Setting range: 0.1-6553.5mH O
P12.10 AM 2 no-load current |[Setting range: 0.1-6553.5A O
AM 2 core saturation )
P12.11 . Setting range: 0.0-100.0% 80.0% O
coefficient 1
AM 2 core saturation _
P12.12 . Setting range: 0.0-100.0% 68.0% O
coefficient 2
AM 2 core saturation )
P12.13 o Setting range: 0.0-100.0% 57.0% O
coefficient 3
AM 2 core saturation i
P12.14 . Setting range: 0.0-100.0% 40.0% O
coefficient 4
. Depends
P12.15 SM 2 rated power  |Setting range: 0.1-3000.0kW @)
on model
Setting range: 0.01Hz—P00.03 (Max. output
P12.16 SM 2 rated frequency 50.00Hz @)
frequency)
P12.17 SM 2 pole pair count |Setting range: 1-128 2 ©)
P12.18 SM 2 rated voltage  |Setting range: 0-1200V @)
P12.19 SM 2 rated current  |Setting range: 0.8—6000.0A ©)
P12.20 | SM 2 stator resistance |Setting range: 0.001-65.535Q O
- - Depends
SM 2 direct-axis .
P12.21 ) Setting range: 0.01-655.35mH on model O
inductance
SM 2 quadrature-axis )
P12.22 i Setting range: 0.01-655.35mH O
inductance
SM 2 back-EMF )
P12.23 Setting range: 0—-10000V 300V O
constant
SM 2 initial magnetic
P12.24 . Range: 0x0000—0xFFFF 0x0000 ()
pole position
SM 2 identification
P12.25 Range: 0%-50% (of motor rated current) 10% o
current
0: No protection
1: Common motor (with low-speed
Motor 2 overload )
P12.26 . . compensation) 2 ©
protection selection ) )
2. Variable-frequency  motor  (without
low-speed compensation)
Motor overload multiplication M = loyd/(1n*K)
In indicates the rated motor current, lou
indicates the inverter unit output current, and
Motor 2 overload K indicates the motor overload protection
P12.27 ) . . 100.0% O
protection coefficient |coefficient.
As "K" decreases, "M" increases, resulting in
easier protection triggering.
when M=116%, protection is performed after
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motor overload lasts for 1 hour;

when M=150%, protection is performed after
motor overload lasts for 12 minutes;

When M=180%, motor overload protection is
triggered after the motor overload lasts for 5
minutes.

When M=200%, motor overload protection is
triggered after the motor overload lasts for 60
seconds. When M2400%, overload protection
is triggered immediately.

Time t(min)

A

60

Motor overload
multiple

»

»

[
116% 150% 180%  200%

Setting range: 20.0%-150.0%

Motor 2 power display i
P12.28 ] ) o Setting range: 0.00-3.00 1.00 O
calibration coefficient

0: Display by motor type. In this mode, only
parameters related to the present motor type

Motor 2 parameter )

P12.29 i ) are displayed. 0 O

display selection ) .

1: Display all. In this mode, all the motor

parameters are displayed.

0.001
P12.30 Motor 2 system inertia |Setting range: 0.001-65.535kg-m? Ka-m2 O
g-m
P12.31 Reserved / / /
P12.32 AM 2 power factor  |Setting range: 0.00-1.00 0.85
AM 2 rated speed high i
P12.33 Setting range: 0-30 (10kRPM) 0 (©)
word
AM 2 core saturation
P12.34 . 125.0% O
coefficient 1
AM 2 core saturation
P12.35 125.0% O

coefficient 2

AM 2 mutual inductance
P12.36 . . 88.0% O
saturation coefficient 1

AM 2 mutual inductance|Setting range: 0.0-200.0%
P12.37 . . 88.0% O
saturation coefficient 2

AM 2 mutual inductance
P12.38 flux weakening 112.5% O
coefficient 1

AM 2 mutual inductance
P12.39 . 117.6% @)
flux weakening
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Name

Description
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Modify

coefficient 2

P12.40

AM 2 mutual inductance

flux weakening
coefficient 3

P12.41

AM 2 mutual inductance

flux weakening
coefficient 4

122.8%

125.0%

P12.42

SM 2 direct-axis
inductance saturation
coefficient 1

P12.43

SM 2 direct-axis
inductance saturation
coefficient 2

P12.44

SM 2 direct-axis
inductance saturation
coefficient 3

P12.45

SM 2 direct-axis
inductance saturation
coefficient 4

P12.46

SM 2 direct-axis
inductance saturation
coefficient 5

P12.47

SM 2 direct-axis
inductance saturation
coefficient 6

P12.48

SM 2 direct-axis
inductance saturation
coefficient 7

P12.49

SM 2 direct-axis
inductance saturation
coefficient 8

P12.50

SM 2 quadrature-axis
inductance saturation
coefficient 1

P12.51

SM 2 quadrature-axis
inductance saturation
coefficient 2

P12.52

SM 1 quadrature-axis
inductance saturation
coefficient 3

P12.53

SM 2 quadrature-axis
inductance saturation
coefficient 4

P12.54

SM 2 quadrature-axis
inductance saturation
coefficient 5

Setting range: 100-10000

4096

4096

4096

3686

3277

2867

2458

2048

4096

4096

4096

3686

3277
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code
SM 2 quadrature-axis
P12.55 inductance saturation 2867 O
coefficient 6
SM 2 quadrature-axis
P12.56 inductance saturation 2458 O
coefficient 7
SM 2 quadrature-axis
P12.57 inductance saturation 2048 O
coefficient 8
SM 2 back-EMF .
P12.58 . o Setting range: 0-10000V ov O
identification value
p P13—SM control
Inverter
function Name Description| Default | Modify
code
Used to set the reduction rate of the input
reactive current. When the active current of
the synchronous motor increases to some
SM injection current fall [extent, the input reactive current can be
P13.00 . 80.0% O
rate reduced to improve the power factor of the
motor.
Setting range: 0.0%-100.0% (of the motor
rated current)
. . 0: Do not detect
Initial magnetic pole . o
P13.01 . 1: High-frequency superposition 0 @)
detection method N
2: Pulse superposition
Pull-in current is the pole position orientation
current; pull-in current 1 is valid within the
lower limit of pull-in current switch-over
) frequency threshold. If you need to increase
P13.02 Pull-in current 1 . . 20.0% O
the start torque, increase the value of this
function parameter properly.
Setting range: -100.0%-100.0% (of the motor
rated current)
Pull-in current is the pole position orientation
current; pull-in current 2 is valid within the
upper limit of pull-in current switch-over
P13.03 Pull-in current 2 frequency threshold. You do not need to| 10.0% O
change the value in most cases.
Setting range: -100.0%-100.0% (of the motor
rated current)
Pull-in current switching |Setting range: 0.0—-200.0% (of motor rated
P13.04 20.0% O
frequency frequency)
P13.05 Reserved / / /
P13.06 Pulse current setting |Used to set the pulse current threshold when| 100.0% @]
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the initial magnetic pole position is detected in
the pulse mode, The value is a percentage in
relative to the rated current of the motor.
Setting range: 0.0—-300.0% (of the motor rated
voltage)
P13.07 Control parameter 0 |Setting range: 0.0—400.0 0.0 O
Setting range: 0x0000—-0xFFFF
Bit 0: Back-EMF self-adaptation (only for
synchronous motor SVC 0)
Bit 1. Enable SM weakening flux optimization
(working with P03.22 to adjust the
compensation)
Bit 2: Enable current loop parameter
Vector control o
P13.08 o optimization 0x0000 O
optimization mode . . e
Bit 3: Enable SM Back-EMF identifying
optimization
Bit 4: Enable SM MTPA
Bit5: Reserved
Bit 6: Stator resistance online regulation
Bit 7: Initial position identifying optimization
Bits 8-15: Reserved
P13.09 Reserved / / /
SM initial compensation )
P13.10 Setting range: 0.0-359.9 0.0 O
angle
Used to adjust the responsiveness of
anti-maladjustment function. If the load inertia
Mal-adjustment is large, increase the value of this parameter
P13.11 . ) 0.5s O
detection time properly, however, the responsiveness may
slow down accordingly.
Setting range: 0.0-10.0s
P13.12 Reserved / / /
High-frequency injection|Setting range: 0.0-300.0% (of inverter unit
P13.13 20.0% @)
current rated output current)
SVC speed feedback .
P13.14 i Setting range: 10.0-200.0rad/s 62.5rad/s @)
bandwidth
SM back-EMF )
P13.15 ) . Setting range: 0.1-10.0 0.1 O
adaptation bandwidth
SRM flux linkage
P13.16 | estimation proportional [Setting range: 5.0-200.0% 100.0% O
coefficient
SRM optimization )
P13.17 Setting range: 0x0—0x2 0x0 O
parameter
SRM current vector i
P13.18 Setting range: -90.0-90.0° 45.0° O
angle
Observer adaptive )
P13.19 . Setting range: 0—200 2 O
coefficient 1
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Observer adaptive )
P13.20 . Setting range: 0—-200 8 O
coefficient 2
Observer adaptive )
P13.21 . Setting range: 0.0-20.0 0.1 O
coefficient 3
Observer adaptive _
P13.22 . Setting range: 0.0-500.0 0.0 O
coefficient 4
Vector control IF .
P13.23 . Setting range: 0x00-0x12 0x00 (@)
starting enable
Vector control IF current .
P13.24 . Setting range: 0.0-130.0% 100.0% O
setting
Vector control IF or
P13.25 |high-frequency injection [Setting range: 0.0-100.0% 15.0% O
cut-off frequency
Group P14—Communication
Inverter
function Name Description Default | Modify
code
Setting range: 1-127
If the slave communication address in the
message frame sent from the master is set to
0, it serves as a broadcast communication
address. All slaves on the Modbus bus will
Terminal RS485 receive the frame, but the slaves will not
P14.00 . . L 1 O
communication address [respond to it. The communication addresses
on the communication network are unique,
which is the basis of the point-to-point
communication between the host controller
and the VFD. Note: The slave address cannot
be set to 0.
Used to set the data transmission speed
between the host controller and the inverter
unit.
0: 1200bps
1: 2400bps
2: 4800bps
. 3: 9600bps
Terminal RS485
N 4: 19200bps
P14.01 communication baud 4 O
] 5: 38400bps
rate setting
6: 57600bps
7: 115200bps
Note: The baud rate set on the host controller
must be the same as that set on the inverter
unit; otherwise, communication cannot be
established. A greater baud rate indicates
faster communication.
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The data format set on the host controller
must be the same as that set on the inverter
unit; otherwise, communication cannot be
established.
Terminal RS485 data bit|0: No parity (N, 8, 1) for RTU
P14.02 ) . i 1 O
parity setting 1: Even parity (E, 8, 1) for RTU
2: Odd parity (O, 8, 1) for RTU
3: No parity (N, 8, 2) for RTU
4: Even parity (E, 8, 2) for RTU
5: Odd parity (O, 8, 2) for RTU
Setting range: 0-200ms
Used to indicate the communication response
delay, that is, the interval from when the
inverter unit completes receiving data to when
it sends response data to the host controller. If
o the response delay is shorter than the rectifier
Communication ) i .
P14.03 processing time, the rectifier sends response 5ms O
response delay )
data to the host controller after processing
data. If the delay is longer than the rectifier
processing time, the rectifier does not send
response data to the host controller until the
delay is reached although data has been
processed.
Setting range: 0.0 (invalid)-60.0s
When the function code is set to 0.0, the
communication timeout time is invalid.
When the function code is set a non-zero
o value, the rectifier reports the "485
Communication timeout . .
P14.04 ) communication fault" (E_485) if the 0.0s O
fault time S
communication interval exceeds the value.
In general, the function code is set to 0.0.
When continuous communication is required,
you can set the function code to monitor
communication status.
0: Report an alarm and coast to stop
1: Keep running without reporting an alarm
o 2. Stop in enabled stop mode without
Transmission fault . .
P14.05 ) reporting an alarm (applicable only to 0 O
handling ..
communication mode)
3: Stop in enabled stop mode without
reporting an alarm (applicable to any mode)
Setting range: 0x000-0x111
Communication Ones place:
P14.06 handling action 0: Respond to write operations 0x000 O
selection 1: Do not respond to write operations
Tens place:
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0: Communication password protection is
invalid.
1: Communication password protection is
valid.
Hundreds place:
0: P14.38 and P14.39 user-defined addresses
are invalid.
1: P14.38 and P14.39 user-defined addresses
are valid.
CANopen
P14.07 | communication timeout |Setting range: 0.0 (invalid), 0.1-60.0s 0.0s O
time
CANopen )
P14.08 o Setting range: 1-32 2 (@)
communication address
0: 50kbps
1: 100kbps
CANopen 2: 125kbps
P14.09 communication baud |3: 250kbps 4 ©
rate 4: 500kbps
5: 800kbps
6: 1Mbps
P14.10 PZD?2 receive Used for CANopen networking 0 O
P14.11 PZD3 receive communication. 0 @)
P14.12 PZD4 receive 0: Invalid 0 O
P14.13 PZD5 receive 1: Set frequency (0O—Fmax, unit: 0.01Hz) 0 @)
P14.14 PZD6 receive 2. PID reference (-1000-1000, 1000 0 O
P14.15 PZD7 receive corresponds to 100.0%) 0 O
P14.16 PZD8 receive 3: PID feedback (-1000-1000, 1000 0 @)
P14.17 PZD9 receive  |COresponds to 100.0%) 0 O
P14.18 PZD10 receive 4: Torque setting (-3000—+3000, 1000 0 )
P14.19 PZD11 receive corresponds to 100.0% of the motor rated 0 o
current)
5: Setting of the upper limit of forward running
frequency (0—Fmax, unit: 0.01Hz)
6: Setting of the upper limit of reverse running
frequency (0—Fmayx, unit: 0.01Hz)
7: Upper limit of motoring torque (0-3000,
1000 corresponds to 100.0% of the motor
rated current)
P14.20 PZD12 receive 8: Upper limit of braking torque (0—-3000, 1000 0 O
corresponds to 100.0% of motor rated current)
9: Virtual input terminal command. Range:
0x00-OxFF (Bit 0-Bit 7correspond to
S1/S2/S3/S4/Reserved/Reserved/S5/S6)
10: Virtual output terminal command. Range:
0x00-0Ox1F (Bit O-Bit 4correspond to
Y1/Reserved/RO1/RO2/R0O3)
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11: Voltage setting (special for V/F separation)

(0-1000, 1000 corresponds to 100.0% of the

motor rated voltage)

12: AO1 output setting 1 (-1000—+1000, 1000

corresponds to 100.0%)

13: AO2 output setting 2 (-1000—+1000, 1000

corresponds to 100.0%)

14: Position reference high word (signed)

15: Position reference low word (unsigned)

16: Position feedback high word (signed)

17: Position feedback low word (unsigned)

18: Position feedback setting flag (Reserved)

19: Function parameter mapping (PZD2-

PZD12 correspond to P14.49—-P14.59)

20: Signed 32-bit set frequency, high word

(signed)

21: Signed 32-bit set frequency, low word

(unsigned)

22: AO1 output setting 2 (-10000-10000,

10000 corresponds to 100.00%)

23: AO2 output setting 2 (-10000-10000,

10000 corresponds to 100.00%)

24: Tension control: Linear speed reference

(0.0-3000.0m/min)

25: Tension control: Tension reference (0—

30000N)

26: Tension control: Tension taper (0.00—

100.00)

27: Tension control: Tension PID reference

(0.00-100.00%)

28: Tension control: Tension PID feedback

(0.00-100.00%)

29: Pre torque setting (-3000—+3000, 1000

corresponds to 100.0% of the motor rated

current)

30: Set frequency (-327.67-327.67; unit:

0.01Hz)

31-47: Reserved
P14.21 PZD2 transmit Used for CANopen networking 0 o
P14.22 PZD3 transmit communication. 0 o
P14.23 PZD4 transmit 0: Invalid 0 O
P14.24 PZD5 transmit 1: Running frequency (x100, Hz) 0 O
P14.25 PZD6 transmit 2: Set frequency (x100, Hz) 0 O
P14.26 PZD7 transmit 3: Bus voltage (x10, V) 0 O
P14.27 PZD8 transmit 4: Output voltage (x1, V) 0 ®)
P14.28 PZD9 transmit 5: Output current (x10, A) 0 O
P14.29 PzD10 transmit  |6: Actual output torque (x10, %) 0 @)
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P14.30 PZD11 transmit 7: Actual output power (x10, %) 0 O

8: Rotation speed of running (x1, RPM)

9: Linear speed of running (x1, m/s)

10: Ramp reference frequency

11: Fault code

12: Al1 value (0-1000 corresponds to 0—
10.00V)

13: AI2 value (0-1000 corresponds to 0-
10.00V)

14: AI3 value (0-1000 corresponds to 0—
10.00V)

15: Reserved

16: Terminal input status

17: Terminal output status

18: PID reference (x100, %)

19: PID feedback (x100, %)

20: Motor rated torque

21: Position reference high word (signed)

22: Position reference low word (unsigned)
23: Position feedback high word (signed)

24: Position feedback low word (unsigned)

25: Status word

) 26: Reserved

P14.31 PZD12 transmit ) 0 O
27: PG card pulse feedback count high word
28: PG card pulse feedback count low word
29: PG card pulse reference count high word
30: PG card pulse reference count low word
31: Function parameter mapping (PZD2-
PzD12 correspond to P14.60-P14.70)

32: All value (0-10000 corresponds to 0—
10.000V)

33: Al2 value (0-10000 corresponds to O—
10.000V)

34: AI3 value (0-10000 corresponds to O—
10.000V)

35: Reserved

36: Running frequency (x1000, Hz)

37: Set frequency (x1000, Hz)

38: Brake status

39: Encoder feedback frequency (-Fmax—
Fmax, 0.1Hz)

40-47: Reserved

Note: After networking with a communication
expansion card, PzZD12 transmit is not
available.

P14.32 Reserved / / /
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0: Decimal system
Communication card |1: Binary system
P14.33 | control and status word [Note: The setting of rectifier unit function 0 ©
format selection parameter P01.16 must be the same as that of
this inverter unit function parameter.
P14.34 Reserved / / /
0: Disable
RS485 communication |1: Enable
P14.35 . ) 0 ©
manual reset Note: When set to 1, it automatically returns
to O after reset.
RS485 communication _ ] .
P14.36 ) . Setting range: 0.0 (invalid)-60.0s 0.0s O
automatic reset timeout
o 0: Standard mode
RS485 communication o
P14.37 d 1: Communication mode 1 0 O
mode
2: Communication mode 2
User-defined running )
P14.38 Setting range: 0x0000—-OxFFFF 0x2000 O
command address
User-defined frequency i
P14.39 . Setting range: 0x0000—-OxFFFF 0x2001 O
setting address
0x00-0x01
Ones place: No upgrade bootloader program
Bootloader upgrade |[fault display
P14.40 ) i . 0x01 @)
function setting 0: Display
1: Do not display
Tens place: Reserved
P14.41 Reserved / / /
0: 8 bytes (PKW1-4)
PKW byte length 1: 6 bytes (PKW1/2/4)
P14.42 . ] i . . 1 O
selection Note: This setting must be consistent with that
of the rectifier function parameter P22.28.
0: Simplified CANOpen mode (CW sent via
) broadcast message)
P14.43 CW mode selection . 1 ©
1: Standard CANopen mode (CW sent via
CANopen message)
Digital position i
P14.44 Setting range: 0—65535 0 O
reference low word
Digital position )
P14.45 ) Setting range: 0—65535 0 O
reference high word
0: PKW1-PZD8
PN/EtherCAT
T 1: PKW1-PZD12
P14.46 |communication gateway . . . . 1 ©
) ] . Note: This setting must be consistent with that
configuration selection o )
of the rectifier function parameter P21.53.
Setting range: 0x00—0xCC
Ones place: Received PZD
P14.47 PZD display selection |0-1: P19.15 displays CW 0x00 ©
2: P19.15 displays PZD2
3: P19.15 displays PZD3
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4: P19.15 displays PZD4
5: P19.15 displays PZD5
6: P19.15 displays PZD6
7: P19.15 displays PZD7
8: P19.15 displays PZD8
9: P19.15 displays PZD9
A: P19.15 displays PZD10
B: P19.15 displays PZD11
C: P19.15 displays PZD12
Tens place: Send PZD
0-1: P19.16 displays SW
2: P19.16 displays PZD2
3: P19.16 displays PZD3
4: P19.16 displays PZD4
5: P19.16 displays PZD5
6: P19.16 displays PZD6
7: P19.16 displays PZD7
8: P19.16 displays PZD8
9: P19.16 displays PZD9
A: P19.16 displays PZD10
B: P19.16 displays PZD11
C: P19.16 displays PZD12
Setting range: 0x00-0x13
Ones place:
0: Invalid
. 1: CANopen
Mapping channel
P14.48 . 2: PROFIBUS-DP 0x01 ©
selection
3: PROFINET
Tens place:
0: Save only to RAM
1: Save to both RAM and EEPROM
Receive PZD2 function
P14.49 0x0000 O
code address
Receive PZD3 function
P14.50 ) ) 0x0000 O
code address Valid when P14.48 is not 0x00. After the
Receive PZD4 function i h li I P14.4
P14.51 co.rrespondl.ng channel is selected by 4 8, 0x0000 o
code address this PZD is used to replace the original
Receive PZD5 function [channel PZD. The PZD can be mapped to a
P14.52 ) . . 0x0000 O
code address function code. Set the value in hexadecimal
Receive PZD6 function |format. The high byte indicates the function
P14.53 - 0x0000 @)
code address code group, and the low byte indicates the
Receive PZD7 function [function code number. For example, 0x1011
P14.54 - 0x0000 O
code address indicates P16.17.
Receive PZD8 function |Setting range: 0x0000—-0xFFFF
P14.55 0x0000 O
code address
Receive PZD9 function
P14.56 0x0000 O
code address
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Receive PZD10 function
P14.57 0x0000 O
code address
Receive PZD11 function
P14.58 0x0000 O
code address
Receive PZD12 function
P14.59 0x0000 O
code address
Transmit PZD2 function
P14.60 0x0000 O
code address
Transmit PZD3 function
P14.61 0x0000 O
code address
Transmit PZD4 function
P14.62 0x0000 O
code address
Transmit PZD5 function i i
P14.63 Valid Wher? P14.48 |s. not Ox00. After the 0x0000 o
code address corresponding channel is selected by P14.48,
Transmit PZD6 function [this PZD i ed to replace the original
P14.64 '° 5 us P 9N ox0000 | ©
code address channel PZD. The PZD can be mapped to a
Transmit PZD7 function (function code. Set the value in hexadecimal
P14.65 . o ) 0x0000 O
code address format. The high byte indicates the function
Transmit PZD8 function |[code group, and the low byte indicates the
P14.66 ) 0x0000 O
code address function code number. For example, 0x1011
P14.67 Transmit PZD9 function |indicates P16.17. 0X0000 o
. ) X
code address Setting range: 0x0000—-0xFFFF
Transmit PZD10
P14.68 ) 0x0000 O
function code address
Transmit PZD11
P14.69 ) 0x0000 O
function code address
Transmit PZD12
P14.70 ) 0x0000 O
function code address
P14.71 CANopen slave count |Setting range: 0-31 0 O
CANopen master/slave |0: Slave
P14.72 . 0
selection 1: Master
PDO1 transmission i
P14.73 Setting range: 5-3000ms 20ms O
cycle
PDO2 transmission )
P14.74 Setting range: 5-3000ms 10ms O
cycle
PDO3 transmission )
P14.75 Setting range: 5-3000ms 30ms O
cycle
PDO4 transmission )
P14.76 Setting range: 5-3000ms 50ms O
cycle
P14.77 TPDOL trigger mode |Setting range: 254-255 255 O
P14.78 TPDO?2 trigger mode |Setting range: 254—-255 255 O
P14.79 TPDO3 trigger mode |Setting range: 254-255 255 O
P14.80 TPDOA4 trigger mode |Setting range: 254—-255 255 O
CANopen heartbeat )
P14.81 o ] Setting range: 0-10000ms 500ms (@)
monitoring time
P14.82 TPOO?2 event timer |Setting range: 0—10000ms Ooms O
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P14.83 TPOO3 event timer |Setting range: 0—10000ms Oms O
P14.84 TPOO4 event timer |Setting range: 0—10000ms Oms O
P14.85 TPDO?2 inhibit time  |Setting range: 0—-10000ms 500ms O
P14.86 TPDO3 inhibit time  |Setting range: 0—10000ms 500ms O
P14.87 TPDO4 inhibit time  |Setting range: 0—-10000ms 500ms O
P14.88 PDO receive enable |Setting range: 0x0—-0xF 0x7 O
P14.89 PDO transmit enable [Setting range: 0x0—-0xF 0x7 O
0: Manual adjustment mode for rectifier unit
Auto control on data |1: Automatic adjustment mode for rectifier unit
P14.90 ) . ) 0 O
interaction period (based on CAN bus load)
2: Manual adjustment mode for inverter unit
CAN extended frame |0: Enable
P14.91 . 0 O
enable 1: Disable
PDO_CW broadcast . .
P14.92 . i Setting range: 0 (Invalid)-10ms 0ms O
transmission period
Group P15—Communication card 1 functions (PROFIBUS-DP)
Inverter
function Name Description Default | Modify
code
P15.00 Reserved / / /
P15.01 Module address Setting range: 0-127 2 ©
P15.02 PZD2 receive 0: Invalid
P15.03 PZD3 receive 1: Set frequency (0O—Fmax, unit: 0.01Hz)
P15.04 PZD4 receive 2. PID reference (-1000-1000, 1000
P15.05 PZD5 receive corresponds to 100.0%)
P15.06 PZD6 receive 3: PID feedback (-1000-1000, 1000
P15.07 PZD7 receive corresponds to 100.0%)
P15.08 PZD8 receive 4: Torque setting (-3000—+3000, 1000
P15.09 PZD9 receive corresponds to 100.0% of the motor rated
P15.10 PZD10 receive  |current)
P15.11 PZD11 receive 5: Setting of the upper limit of forward running
frequency (0—Fmax, unit: 0.01Hz)
6: Setting of the upper limit of reverse running
frequency (O—Fmayx, unit: 0.01Hz) 0 O
7: Upper limit of motoring torque (0-3000,
1000 corresponds to 100.0% of the motor
rated current)
8: Upper limit of braking torque (0—3000, 1000
P15.12 PZD12 receive corresponds to 100.0% of motor rated current)
9: Virtual input terminal command. Range:
0x00-OxFF (Bit 0-Bit 7 correspond to
S1/S2/S3/S4/Reserved/Reserved/S5/S6)
10: Virtual output terminal command. Range:
0x00-0x1F (Bit 0-Bit 4correspond to
Y1/Reserved/RO1/RO2/R0O3)
11: Voltage setting (special for V/F
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separation) (0—1000, 1000 corresponds to
100% of the motor rated voltage)

12: AO1 output setting 1 (-1000—+1000, 1000
corresponds to 100.0%)

13: AO2 output setting 1 (-1000—+1000, 1000
corresponds to 100.0%)

14: Position reference high word (signed)

15: Position reference low word (unsigned)
16: Position feedback high word (signed)

17: Position feedback low word (unsigned)
18: Position feedback setting flag (Reserved)
19: Function parameter mapping (PZD2-
PzZD12 correspond to P14.49-P14.59)

20: Signed 32-bit set frequency, high word
(signed)

21: Signed 32-bit set frequency, low word
(unsigned)

22: AO1 output setting 2 (-10000-10000,
10000 corresponds to 100.00%)

23: AO2 output setting 2 (-10000-10000,
10000 corresponds to 100.00%)

24: Tension control: Linear speed reference
(0.0-3000.0m/min)

25: Tension control: Tension reference (0—
30000N)

26: Tension control: Tension taper (0.00—
100.00)

27: Tension control: Tension PID reference
(0.00-100.00%)

28: Tension control: Tension PID feedback
(0.00-100.00%)

29: Pre torque setting (-3000—+3000, 1000
corresponds to 100.0% of the motor rated
current)

30: Set frequency (-327.67-327.67; unit:
0.01Hz)

31-47: Reserved

P15.13 PZD2 transmit 0: Invalid

P15.14 PZD3 transmit
P15.15 PZD4 transmit
P15.16 PZD5 transmit
P15.17 PZD6 transmit
P15.18 PZD7 transmit
P15.19 PZD8 transmit
P15.20 PZD9 transmit
P15.21 PZD10 transmit
P15.22 PZD11 transmit

: Running frequency (x100, Hz)
: Set frequency (x100, Hz)

: Bus voltage (x10, V)

: Output voltage (x1, V)

: Output current (x10, A)

: Actual output torque (x10, %)

: Actual output power (x10, %)

: Rotation speed of running (x1, RPM)

© 00 N O O B W N PP

: Linear speed of running (x1, m/s)
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10: Ramp reference frequency
11: Fault code
12: All value (0-1000 corresponds to O—
10.00V)
13: AI2 value (0-1000 corresponds to O-—
10.00V)
14: AI3 value (0-1000 corresponds to O—
10.00V)
15: Reserved
16: Terminal input status
17: Terminal output status
18: PID reference (x100, %)
19: PID feedback (x100, %)
20: Motor rated torque
21: Position reference high word (signed)
22: Position reference low word (unsigned)
23: Position feedback high word (signed)
24: Position feedback low word (unsigned)
25: Status word
26: Reserved

. 27: PG card pulse feedback count high word

P15.23 PZD12 transmit
28: PG card pulse feedback count low word
29: PG card pulse reference count high word
30: PG card pulse reference count low word
31: Function parameter mapping (PZD2-
PzD12 correspond to P14.60-P14.70)
32: All value (0-10000 corresponds to 0—
10.000V)
33: Al2 value (0-10000 corresponds to O—
10.000V)
34: AI3 value (0-10000 corresponds to O—
10.000V)
35: Reserved
36: Running frequency (x1000, Hz)
37: Set frequency (x1000, Hz)
38: Brake status
39: Encoder feedback frequency (-Fmax—
Fmax, 0.1Hz)
40-47: Reserved
Note: After networking with a communication
expansion card, PZD12 transmit is not
available.

P15.24 Reserved / / /

DP communication ) ) .
P15.25 ) . Setting range: 0.0 (invalid), 0.1-60.0s 5.0 O
timeout time
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P16.00—
Reserved / / /
P16.01
P16.02 Ethernet IP address 1 |Setting range: 0-255 192 ©)
P16.03 Ethernet IP address 2 |Setting range: 0-255 168 ©)
P16.04 Ethernet IP address 3 |Setting range: 0—-255 0 (@)
P16.05 Ethernet IP address 4 |Setting range: 0-255 1 ©)
P16.06 |Ethernet subnet mask 1|Setting range: 0—255 255 (@)
P16.07 |Ethernet subnet mask 2 |Setting range: 0-255 255 ©)
P16.08 |Ethernet subnet mask 3|Setting range: 0—255 255 (@)
P16.09 |Ethernet subnet mask 4 |Setting range: 0-255 0 ©)
P16.10 Ethernet gateway 1 |Setting range: 0-255 192 @)
P16.11 Ethernet gateway 2 |Setting range: 0-255 168 ©)
P16.12 Ethernet gateway 3 |Setting range: 0-255 0 @)
P16.13 Ethernet gateway 4 |Setting range: 0-255 1 ©)
Ethernet card monitoring .
P16.14 . Setting range: 0x0000—-0OxFFFF 0x0000 O
variable address 1
Ethernet card monitoring )
P16.15 . Setting range: 0x0000—-OxFFFF 0x0000 O
variable address 2
Ethernet card monitoring )
P16.16 . Setting range: 0x0000—-OxFFFF 0x0000 O
variable address 3
Ethernet card monitoring .
P16.17 . Setting range: 0x0000—-OxFFFF 0x0000 O
variable address 4
P16.18-
Reserved / / /
P16.23
) . . Setting range: 0.0-600.0s
Time to identify - . T
P16.24 ) The value 0.0s indicates that identification 0.0s O
expansion card 1
faults are not detected.
) ) ) Setting range: 0.0-600.0s
Time to identify - . T
P16.25 ) The value 0.0s indicates that identification 0.0s O
expansion card 2
faults are not detected.
P16.26 Reserved / / /
Communication timeout |Setting range: 0.0-600.0s
P16.27 | time of expansion card [The value 0.0s indicates that disconnection 0.0s O
in card slot 1 faults are not detected.
Communication timeout |Setting range: 0.0-600.0s
P16.28 | time of expansion card [The value 0.0s indicates that disconnection 0.0s O
in card slot 2 faults are not detected.
PN expansion card slot |0: Multi-slot
P16.29 . 0 @)
type 1: Single-slot
EtherCAT
P16.30 | communication timeout |Setting range: 0.0 (invalid)—60.0s 5.0s O
time
PROFINET
P16.31 | communication timeout |Setting range: 0.0 (invalid)—60.0s 5.0s O
time
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Name

Description

Default

Modify

P16.32

PzD2 receive

P16.33

PZD3 receive

P16.34

PzD4 receive

P16.35

PZD5 receive

P16.36

PZD6 receive

P16.37

PZD7 receive

P16.38

PZDS8 receive

P16.39

PzD9 receive

P16.40

PZD10 receive

P16.41

PZD11 receive

P16.42

PZD12 receive

0: Invalid

1: Set frequency (0O—Fmax, unit: 0.01Hz)

2: PID (-1000-1000, 1000
corresponds to 100.0%)
3: PID feedback
corresponds to 100.0%)
4: Torque (-3000—+3000, 1000
corresponds to 100.0% of the motor rated
current)

reference

(-1000-1000, 1000

setting

5: Setting of the upper limit of forward running
frequency (0—Fmayx, unit: 0.01Hz)

6: Setting of the upper limit of reverse running
frequency (0—Fmax, unit: 0.01Hz)

7: Upper limit of motoring torque (0-3000,
1000 corresponds to 100.0% of the motor
rated current)

8: Upper limit of braking torque (0-3000, 1000
corresponds to 100.0% of motor rated current)
9: Virtual input terminal command. Range:
0x00-0x7F (Bit O0-Bit 7 correspond to
S1/S2/S3/S4/Reserved/Reserved/S5/S6)

10: Virtual output terminal command. Range:
0x00-0x1F (Bit 0-Bit 4correspond to
Y1/Reserved/RO1/RO2/RO3)

11: Voltage setting (used when V/F separation
is implemented) (0—1000, 1000 corresponds
to 100.0% of the motor rated voltage)

12: AO1 output setting 1 (-1000—+1000, 1000
corresponds to 100.0%)

13: AO2 output setting 1 (-1000—+1000, 1000
corresponds to 100.0%)

14: Position reference high word (signed)

15: Position reference low word (unsigned)
16: Position feedback high word (signed)

17: Position feedback low word (unsigned)
18: Position feedback setting flag (Reserved)
19: Function parameter mapping (PZD2-
PZD12 correspond to P14.49-P14.59)

20: Signed 32-bit set frequency, high word
(signed)

21: Signed 32-bit set frequency, low word
(unsigned)

22: AO1 output setting 2 (-10000-10000,
10000 corresponds to 100.00%)

23: AO2 output setting 2 (-10000-10000,
10000 corresponds to 100.00%)

24: Tension control: Linear speed reference

oO|0O|0O|O|O|O|O|O|O|O

O|O0|O|0|0O|0O|0O|0|0]|0
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(0.0-3000.0m/min)

25: Tension control: Tension reference (0—
30000N)

26: Tension control: Tension taper (0.00—
100.00)

27: Tension control: Tension PID reference
(0.00-100.00%)

28: Tension control: Tension PID feedback
(0.00-100.00%)

29: Pre torque setting (-3000—+3000, 1000
corresponds to 100.0% of the motor rated
current)

30: Set frequency (-327.67-327.67; unit:
0.01Hz)

31-47: Reserved

P16.43 PZD2 transmit 0: Invalid

P16.44 PZD3 transmit : Running frequency (x100, Hz)

P16.45 PZD4 transmit : Set frequency (x100, Hz)

P16.46 PZD5 transmit : Bus voltage (x10, V)

P16.47 PZD6 transmit : Output voltage (x1, V)

P16.48 PZD7 transmit : Output current (x10, A)

P16.49 PZD8 transmit : Actual output torque (%10, %)

P16.50 PZD9 transmit : Actual output power (x10, %)

P16.51 PZD10 transmit : Rotation speed of running (x1, RPM)

P16.52 PZD11 transmit

© ® N o g b wN P
o|o|o|o|o|o|o|lo|o|o
O|O0|O0|0|0|0|0|0|0|0O

: Linear speed of running (x1, m/s)

10: Ramp reference frequency

11: Fault code

12: AI1 value (0-1000 corresponds to O-
10.00V)

13: AI2 value (0-1000 corresponds to O-
10.00V)

14: AI3 value (0-1000 corresponds to O-—
10.00V)

15: Reserved

16: Terminal input status

17: Terminal output status

18: PID reference (x100, %)

19: PID feedback (x100, %)

20: Motor rated torque

P16.53 PzD12 transmit

21: Position reference high word (signed)
22: Position reference low word (unsigned)
23: Position feedback high word (signed)
24: Position feedback low word (unsigned)
25: Status word

26: Reserved

27: PG card pulse feedback count high word

28: PG card pulse feedback count low word
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29: PG card pulse reference count high word
30: PG card pulse reference count low word
31: Function parameter mapping (PZD2-
PZD12 correspond to P14.60-P14.70)
32: All value (0-10000 corresponds to O—
10.000V)
33: Al2 value (0-10000 corresponds to O—
10.000V)
34: AI3 value (0-10000 corresponds to O—
10.000V)
35: Reserved
36: Running frequency (x1000, Hz)
37: Set frequency (x1000, Hz)
38: Brake status
39: Encoder feedback frequency (-Fmax—
Fmax, 0.1Hz)
40-47: Reserved
Note: After networking with a communication
expansion card, PZD12 transmit is not
available.
P16.54—
P16.57 Reserved / / /
Industrial Ethernet
P16.58 | communication card IP |Setting range: 0—255 192 @)
address 1
Industrial Ethernet
P16.59 | communication card IP |Setting range: 0—255 168 O
address 2
Industrial Ethernet
P16.60 | communication card IP |Setting range: 0—255 0 O
address 3
Industrial Ethernet
P16.61 | communication card IP |Setting range: 0—255 1 O
address 4
Industrial Ethernet
P16.62 communication card |Setting range: 0-255 255 (©)
subnet mask 1
Industrial Ethernet
P16.63 communication card |Setting range: 0-255 255 @)
subnet mask 2
Industrial Ethernet
P16.64 communication card |Setting range: 0-255 255 @)
subnet mask 3
Industrial Ethernet
P16.65 communication card |Setting range: 0-255 0 ©)
subnet mask 4
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Industrial Ethernet
P16.66 communication card |Setting range: 0-255 192 (@)
gateway 1
Industrial Ethernet
P16.67 communication card |Setting range: 0-255 168 ©)
gateway 2
Industrial Ethernet
P16.68 communication card |Setting range: 0-255 0 (@)
gateway 3
Industrial Ethernet
P16.69 communication card |Setting range: 0-255 1 ©)
gateway 4
Group P17—Status viewing
Inverter
function Name Description Default | Modify
code
Displays the current set frequency of the
P17.00 Set frequency inverter unit. 50.00Hz o
Range: 0.00Hz-P00.03
Displays the current output frequency of the
P17.01 Output frequency inverter unit. 0.00Hz o
Range: 0.00Hz-P00.03
Ramp reference Displays the _present .ramp reference
P17.02 frequency of the inverter unit. 0.00Hz o
frequency
Range: 0.00Hz—P00.03
Displays current output voltage of the inverter
P17.03 Output voltage unit. ov o
Range: 0-1200V
Displays the valid value of current output
P17.04 Output current current of the inverter unit. 0.0A o
Range: 0.0-5000.0A
Displays the present motor rotation speed.
P17.05 Motor speed ORPM o
Range: 0—-65535RPM
Displays the present torque current of the
P17.06 Torque current inverter unit. 0.0A o
Range: -3000.0-3000.0A
Displays the present exciting current of the
P17.07 Exciting current inverter unit. 0.0A o
Range: -3000.0-3000.0A
Displays the present motor power. 100.0%
corresponds to the rated motor power. The
P17.08 Motor power positive value is the motoring state while the 0.0% ([
negative value is the generating state.
Range: -300.0%-300.0%
Displays the current output torque of the
P17.09 Motor output torque |inverter unit; 100.0% is relative to the rated 0.0% o
motor torque. During forward running, the
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Inverter
function Name Description Default | Modify
code
positive value is the motoring state while the
negative value is generating state. During
reverse running, the positive value is the
generating state while the negative value is
the motoring state.
Range: -250.0%—-250.0%
) Displays the estimated motor rotor frequency
Estimated motor rotor »
P17.10 under the open-loop vector condition. 0.00Hz o
frequency
Range: 0.00-590.00Hz
Displays current DC bus voltage of the
P17.11 DC bus voltage inverter unit. 0.0v o
Range: 0.0-2000.0V
Displays the present digital input terminal
Digital inout terminal state of the inverter unit.
igital input termina
P17.12 g P Range: 0x0-0OxF 0x0 o
state - - - -
Bit3 Bit2 Bitl BitO
S4 S3 S2 S1
Displays the present digital output terminal
state of the inverter unit.
Digital output terminal |Range: 0x0-0xF
P17.13 - X : - 0x0 (]
state Bit3 Bit2 Bitl Bit0
Reser
RO2 | RO1 Y1
ved
F diust ) Displays the adjustment on the inverter unit
requency adjustmen
P17.14 a yl : through the [UP/DOWN| terminal. 0.00Hz o
value
Range: 0.00Hz-590.00Hz
Range: -300.0%—-300.0% (of the motor rated
P17.15 | Torque reference value 0.0% o
current)
P17.16 Linear speed Range: 0—-65535 0 o
P17.17 Reserved / / /
P17.18 Count value Range: 0—65535 0 o
i Displays the Al1l input signal.
P17.19 All input voltage 0.00Vv o
Range: 0.00-10.00V
) Displays the Al2 input signal.
P17.20 Al2 input voltage 0.00V o
Range: -10.00-10.00V
P17.21-
Reserved / / /
P17.22
Displays the PID reference value.
P17.23 PID reference value 0.0% o
Range: -100.0%-100.0%
Displays the PID feedback value.
P17.24 PID feedback value 0.0% o
Range: -100.0%-100.0%
Displays the power factor of the present
P17.25 Motor power factor |motor. 1.00 o
Range: -1.00-1.00
Displays the duration of this run of the inverter
P17.26 Duration of this run  |unit. Oomin o
Range: 0—65535min
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function Name Description Default | Modify
code
) Displays the present step of the simple PLC
Present step of simple .
P17.27 function. 0 o
PLC
Range: 0-15
Displays the ASR controller output value
Motor ASR controller |under the vector control mode.
P17.28 0.0% o
output Range: -300.0%-300.0% (of the motor rated
current)
. |Displays synchronous motor initial
Open-loop SM magnetic|. o
P17.29 identification angle. 0.0 o
pole angle
Range: 0.0-360.0
Displays synchronous motor phase
SM phase .
P17.30 ) compensation value. 0.0 o
compensation value
Range: -180.0-180.0
High-frequency
. Range: 0.0%-200.0% (of the motor rated
P17.31 |superposition current of 0.0% o
current)
SM
P17.32 Motor flux linkage Range: 0.0%-200.0% 0.0% o
. Displays the exciting current reference value
Exciting current
P17.33 under the vector control mode. 0.0A o
reference
Range: -3000.0-3000.0A
Displays the torque current reference value
Torque current
P17.34 under the vector control mode. 0.0A o
reference
Range: -3000.0-3000.0A
Displays the valid value of incoming current
P17.35 AC incoming current |on AC side. 0.0A o
Range: 0.0-5000.0A
Displays the output torque value. During
forward running, the positive value is the
motoring state while the negative value is
P17.36 Output torque generating state. During reverse running, the| 0.0Nm o
positive value is the generating state while the
negative value is the motoring state.
Range: -3000.0-3000.0Nm
Motor overload counting
P17.37 Range: 0—65535 0 o
value
P17.38 Process PID output |Range: -100.0%-100.0% 0.0% o
Function codes in
P17.39 parameter download |Range: 0.00-99.99 0.00 o
error
Range: 0x000-0x123
Ones place: Control mode
0: Vector O
1: Vector 1
P17.40 Motor control mode 0x000 o
2: V/IF control
3: Closed-loop vector control
Tens place: Control state
0: Speed control
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function Name Description Default | Modify
code
1: Torque control
2: Position control
Hundreds place: Motor number
0: Motor 1
1: Motor 2
Electromotive torque |Range: 0.0%-300.0% (of the motor rated
P17.41 o 180.0% {
upper limit current)
Braking torque upper |Range: 0.0%-300.0% (of the motor rated
P17.42 . 180.0% {
limit current)
Forward rotation
P17.43 | upper-limit frequency in |Range: 0.00-590.00Hz 50.00Hz ([
torque control
Reverse rotation
P17.44 | upper-limit frequency in |[Range: 0.00-590.00Hz 50.00Hz o
torque control
Inertia compensation
P17.45 Range: -100.0%-100.0% 0.0% o
torque
Friction compensation
P17.46 Range: -100.0%-100.0% 0.0% o
torque
P17.47 Number of pole pairs |Range: 0-65535 0 o
VFD overload count
P17.48 Range: 0-65535 0
value
Frequency set by A
P17.49 Range: 0.00-590.00Hz 0.00Hz o
source
Frequency set by B
P17.50 Range: 0.00-590.00Hz 0.00Hz o
source
P17.51 | PID proportional output |[Range: -100.0%-100.0% 0.0% o
P17.52 PID integral output  |Range: -100.0%-100.0% 0.0% o
P17.53 PID differential output |Range: -100.0%-100.0% 0.0% o
PID present proportional
P17.54 . Range: 0.00-100.00 0.00 o
gain
PID present integral
P17.55 ) Range: 0.00-10.00s 0.0s o
gain
PID present differential
P17.56 ) Range: 0.00-10.00s 0.0s o
time
P17.57 Reserved / / /
P17.58 |Actual carrier frequency [Range: 0.000-15.000kHz 0.000kHz o
P17.59 SM signal-noise ratio |Range: 0.0-1000.0 0.0 o
P17.60 SM back-EMF Range: 0-1200V ov o
Motor actual speed
P17.61 ) . Range: 0—30(10kRPM) 0 o
display high word
P17.62—
Reserved / / /
P17.63
Range: 0x0000—-0xFFFF
P17.64 VFD SW 2 Bit0: Ready for running 0x0000 o
0: Bus voltage not established
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code

1: Bus voltage established

Bit1-bit2: Motor No.

00: Motor 1; 01: Motor 2; 10-11: Reserved
Bit3: Motor type

0: Asynchronous motor (AM)
1: Synchronous motor (SM)

Bit4: Overload alarm

0: Overload alarm disabled;

1: Overload alarm enabled

Bit5—Bit6: Channel of running commands
00: Keypad; 01: Terminal

10: Communication; 11: Reserved

Bit7: Reserved

Bit8—bit9: Running mode

00: Speed mode; 01: Torque mode;
10-11: Position mode

Bit10—bit11: Control mode

00: SVCO0; 01: SVC1; 10: VF; 11: FVC
Bit12:

0: Brake not applied; 1: Brake applied
Bit13:

0: Positioning not reached; 1: Positioning
reached

Bit 14-Bit 15: Reserved

Range: 0x0000—-0OxFFFF

Bit 0: Running protection flag

Bit 1: Running

Bit 2: Running direction (1=REV, 0=FWD)
Bit 3: Jogging

Bit 4: Alarming

Bit 5: In fault

Bit 6: Running paused

Bit 7: In sleep

P17.65 VFD SW 3 . 0x0000 o
Bit 8: In POFF state

Bit 9: Undervoltage due to transient power
loss

Bit 10: Overvoltage stall

Bit 11: Pre-exciting

Bit 12: DC braking

Bit 13: Identifying parameters

Bit 14: Reserved

Bit 15: Fault alarm state

P17.66 CPU load rate Range: 0.0-100.0% 0.0%
P17.67 Reserved / / /
Bootload software

P17.68 ] Range: 0.00-655.35 0.00 [ ]
version
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code
Present stator
P17.69 ) Range: 0.000-60.000Q 0.000Q o
resistance
FVC and SVC angle
P17.70 ) Range: -360.0-360.0° 0.0° {
difference
FVC and SVC speed
P17.71 i Range: -327.67-327.67Hz 0.00Hz {
difference
P17.72—
Reserved / / /
P17.73
P17.74 CAN bus load rate  |[Range: 0—1000 0 o
Actual online slave
P17.75 Range: 0-31 0
nodes
. Displays the online status of slaves 2-17.
P17.76 Slave online status 1 0x0000 o
Range: 0x0000-OxFFFF
. Displays the online status of slaves 18-32.
P17.77 Slave online status 2 0x0000 (]
Range: 0x0000-0x7FFF
Group P18—Status viewing in closed-loop control
Inverter
function Name Description Default | Modify
code
Used to indicate the actual-measured
encoder frequency. The value of forward
Measured encoder ) . -,
P18.00 running is positive; the value of reverse| 0.0Hz o
frequency N .
running is negative.
Range: -999.9-3276.7Hz
Encoder position count |Encoder count value, quadruple frequency.
P18.01 0 o
value Range: 0—65535
Corresponding count value of encoder Z
Encoder Z pulse count
P18.02 pulse. 0 o
value
Range: 0—65535
Position reference high |t is cleared after stop.
P18.03 0 o
word Range: 0—30000
Position reference low |[It is cleared after stop.
P18.04 0 o
word Range: 0—-65535
Position feedback high |It is cleared after stop.
P18.05 0 o
word Range: 0—30000
Position feedback low |lt is cleared after stop.
P18.06 0 o
word Range: 0—65535
Deviation between the reference position and
P18.07 Position deviation actual running position. 0 o
Range: -32768-32767
" . Position of reference point of Z pulse when
Position of position i
P18.08 ) the spindle stops accurately. 0 o
reference point
Range: 0—65535
Present position setting |Present position setup when the spindle stops
P18.09 ) 0.00 (]
of spindle accurately.
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code
Range: 0.00-359.99
. Present position when the spindle stops
Present position of
P18.10 . accurately. 0 o
spindle accurate stop
Range: 0—65535
Z pulse direction display. When the spindle
stops accurately, there may be a couple of
pulses’ error between the position of forward
Encoder Z pulse and reverse orientation, which can be
P18.11 o o o . 0 e
direction eliminated by adjusting Z pulse direction of
P20.02 or exchanging phase AB of encoder.
0: Forward
1: Reverse
Reserved.
P18.12 | Encoder Z pulse angle 0.00 o
Range: 0.00-359.99
Encoder Z pulse error |Reserved.
P18.13 . 0 o
times Range: 0—65535
Encoder pulse count .
P18.14 hiah word Encoder pulse count value. The count value is 0 o
g accumulated only if the VFD is powered on.
Encoder pulse count
P18.15 Range: 0-65535 0 (]
low word
Main control board
P18.16 Range: -3276.8-3276.7Hz 0.0Hz o
measured speed
Pulse command (A2/B2 terminal) is converted
Pulse command to the set frequency, and it is valid under the
pP18.17 i 0.0Hz o
frequency pulse position mode and pulse speed mode.
Range: -3276.8—-3276.7Hz
Pulse command (A2/B2 terminal) is converted
Pulse command to the set frequency, and it is valid under the
P18.18 » 0.0Hz (]
feed-forward pulse position mode and pulse speed mode.
Range: -3276.8-3276.7Hz
P18.19 |Position regulator output|Setting range: -327.68-327.67Hz 0.00Hz o
Count value of the resolver.
P18.20 Resolver count value 0 o
Range: 0—65535
Pole position angle read by the resolver-type
P18.21 Resolver angle encoder. 0.00 o
Range: 0.00-359.99
Closed-loop SM Present pole position.
pP18.22 . 0.00 o
magnetic pole angle [Range: 0.00-359.99
P18.23 Reserved / / /
P18.24 PG card pulse reference|Pulse command (A2, B2) count value. The 0 °
' count high word count value is accumulated only if the inverter
PG card pulse reference|unit is powered on.
P18.25 0 o
count low word Range: 0—65535
PG card measured
P18.26 Range: -3276.8—-3276.7Hz 0.0Hz (]
speed
P18.27 Encoder UVW sectors |Range: 0—7 0 o
P18.28 Encoder PPR display |Range: 0-65535 0 o
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function Name Description Default | Modify
code
SM angle compensation
P18.29 Range: -180.0-180.0° 0.0° o
value
P18.30 SM Z-pulse angle Range: 0—-655.35° 0.00° o
Z pulse value of pulse
P18.31 Range: 0—65535 0 ([
reference

Main control board
P18.32 measured speed in  |Range: -3276.8—-3276.7Hz 0.0Hz ([
pulse reference mode

PG card measured
P18.33 speed in pulse Range: -3276.8—3276.7Hz 0.0Hz ([
reference mode

Present encoder filter

P18.34 Range: 0-63 0 o
width g
P18.35
Reserved / / /
P18.45

SSI encoder present
P18.46 . Range: 0—65535 0 o
position low word

SSI encoder present
P18.47 . . Range: 0-65535 0 o
position high word

SSI position deviation
P18.48 . . Range: -32767-32767 0 (]
during positioning

Final SSI position

P18.49 L Range: -32767-32767 0 o
deviation
SSl locating initial
P18.50 . Range: 0—65535 0 o
position
SSl locating
P18.51 communication Range: 0—65535 0 o

reference position

Group P19—Expansion card status viewing

Inverter
function Name Description Default | Modify
code
0: No card
1: PLC card
Slot 1 expansion card |2: 1/O card
P19.00 type (Near relay 3: Incremental PG card 0 ([
terminals) 4: Incremental PG card with UVW
5: Ethernet communication card
6: DP communication card
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code
7: Reserved
8: Rotary PG card
9-10: Reserved
Slot 2 expansion card |11: PROFINET communication card
P19.01 type (Near AC output |12-16: Reserved 0 ([
cable) 17: EtherCAT communication card
18-31: Reserved
32: SSl encoder card
33-50: Reserved
P19.02 Reserved / / /
Slot 1 expansion card
P19.03 ) Range: 0.00-655.35 0.00 ()
software version
Slot 2 expansion card
P19.04 ) Range: 0.00-655.35 0.00 (]
software version
P19.05 Reserved / / /
. . Range: 0x0—0x3
1/0O card terminal input |
P19.06 Bit0: S5 0x0 o
Status .
Bitl: S6
I/O card terminal output [Range: 0x0—-0x1
P19.07 . 0x0 o
Status Bit3: RO3
P19.08 Reserved / / /
I/O card Al3 input
P19.09 Range: 0.00-10.00V 0.00v o
voltage

Offset-corrected
resistance value for
P19.10 Range: 0—-65535 0 ([
AI/AO temperature

measurement

Al detected motor
P19.11 Range: -20.0-200.0°C 0.0°C o
temperature

PG card detected motor
P19.12 Range: -20.0-200.0°C 0.0°C o
temperature

10 card detected motor
P19.13 Range: -20.0-200.0°C 0.0°C o
temperature

Numerator of actual
P19.14 ) . Range: 0—65535 0 o
electronic-gear ratio

Communication PZD
P19.15 ) Range: 0x0000-OxFFFF 0x0000 o
receive value

Communication PZD
P19.16 i Range: 0x0000—OxFFFF 0x0000 o
transmit value

Ethernet monitoring

P19.17 . Range: 0—65535 0 o
variable 1
Ethernet monitoring
P19.18 . Range: 0—65535 0 o
variable 2
Ethernet monitoring
P19.19 . Range: 0—65535 0 o
variable 3
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code
Ethernet monitoring
P19.20 . Range: 0—65535 0 o
variable 4
P19.21-
Reserved / / /
P19.23
P19.24 Function code version |Range: 0.00-655.35 0.00 ([
P19.25 Performance version |Range: 0.00-655.35 0.00 o
P19.96 Uncontrolled rectifier |0: No CAN broadcast data received 0 °
’ CAN broadcast status |1: CAN broadcast data received
Group P20—Motor 1 encoder parameters
Inverter
function Name Description Default | Modify
code
0: Incremental encoder
. 1: Resolver
P20.00 Encoder type display 0 [ ]

2: Sin/Cos encoder
3: SSI absolute encoder

Number of pulses generated per encoder
P20.01 Encoder PPR revolution. 1024 ©
Setting range: 0—60000
Setting range: 0x000-0x111
Ones place: AB direction

0: Forward

1: Reverse

Tens place: Z pulse direction (Reserved)
P20.02 Encoder direction  |0: Forward 0x000 ©
1: Reverse

Hundreds place: CD/UVW pole signal
direction

0: Forward

1: Reverse

Encoder disconnection .
P20.03 ) . Setting range: 0.0-10.0s 2.0s @)
detection time

Encoder reversal .
P20.04 L Setting range: 0.0-100.0s 0.8s O
detection time

Setting range: 0x00—0x99

o Ones place: Low-speed filter count,
Encoder detection filter )
P20.05 ) corresponding to 2(0—-9)x125us. 0x33 O
coun
Tens place: High-speed filter count,

corresponding to 2°(0-9)x125ps.

When the encoder is not installed on the

Encoder-to-motor motor shaft and the drive ratio is not 1, you
P20.06 o ) . 1.000 O
transmission ratio need to set this parameter.

Setting range: 0.001-65.535
Motor control Setting range: 0x0000—-0xFFFF

P20.07 o . o 0x2003 O
optimization parameter |Bit0: Enable Z pulse calibration
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code
Bitl: Enable encoder angle calibration
Bit2: Enable SVC speed measurement
Bit3—Bit5: Reserved
Bit6: Enable the CD signal calibration
Bit7: Reserved
Bit8: Do not detect encoder faults during
autotuning
Bit9: Enable Z pulse detection optimization
Bit10: Enable the initial Z pulse calibration
optimization
Bit12: Clear the Z pulse arrival signal after
stop
Bit13: Enable encoder direction identifying
Bit14: Detect Z pulse after one rotation
Bit15: Reserved
Setting range: 0x00-0x11
Ones place: Z pulse
) 0: No detection
P20.08 Enable 2 pul.se offline 1: Enable 0x10 O
detection
Tens place: UVW pulses (for SMs)
0: No detection
1: Enable
Relative electric angle of encoder Z pulse and
P20.09 Z pulse initial angle  |motor pole position. 0.00 O
Setting range: 0.00-359.99
Relative electric angle of encoder position
P20.10 Pole initial angle and motor pole position. 0.00 O
Setting range: 0.00-359.99
1: Rotary autotuning (DC braking)
2: Static autotuning (applicable to resolver
feedback and Sin/Cos feedback with CD
signals)
. 3:  Rotary autotuning (initial  angle
P20.11 Initial pole.angle identification) 0 ©
autotuning o .
The pole initial angle obtained through rotary
autotuning 1 is accurate. Rotary autotuning is
recommended in most cases, in which the
motor needs to be decoupled from the load or
the motor load is light.
0: Speed calculated by the PG card
1: PLL-based speed measurement
Speed measurement |2: M-method speed measurement
P20.12 L . 1 ©
optimization selection |3: Speed observer-based speed
measurement (requires P03.56 to be
enabled)
CD signal zero offset )
P20.13 gain Setting range: 0—65535 0 O
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function
code

Name

Description

Default

Modify

P20.14

Encoder type selection

Setting range: 0x00-0x11

Ones place: Incremental encoder
0: Without UVW

1: With UVW

Tens place: Reserved

0x00

P20.15

Speed measurement
method selection
(Reserved)

0: PG card
1: Reserved

P20.16

Frequency division
coefficient

Setting range: 0—255
When the function parameter is set to 0 or 1,
the frequency division of 1:1 is implemented.

P20.17

Pulse filter handling
selection

Setting range: 0x0000—-0xFFFF

Bit 0: Encoder P-channel (Al/B2/Z1) input
filter enable

0: Do not filter

1: Filter

Bit1: Encoder signal filter mode

0: Self-adaptive filter

1: Use P20.18 filter parameter

Bit 2: Encoder P-channel (A1/B2/Z1)
frequency-divided output filter enable

0: Do not filter

1: Filter

Bit 3: Pulse reference F-channel (A2/B2/Z2)
frequency-divided output filter enable

0: Do not filter

1: Filter

Bit 4: Pulse reference F-channel (A2/B2/22)
filter enable

0: Do not filter

1: Filter

Bit 5: Pulse reference F-channel (A2/B2/22)
filter mode

0: Self-adaptive filter

1: Use P20.19 filter parameter

Bit6: Frequency-divided output source setting
0: Encoder signal

1: Pulse reference signal

Bit7—bit15: Reserved

0x0033

P20.18

Encoder P-channel filter
width

Setting range: 0—63

Filter width of the P-channel pulse
(A1/B1/Z1). The filter time is P20.18 x 0.25
us, where both 0 and 1 indicate 0.25 ps.

P20.19

Pulse reference
F-channel filter width

Setting range: 0—63

Filter width of the F-channel pulse
(A2/B2/Z2). The filter time is P20.19 x 0.25
us, where both 0 and 1 indicate 0.25 ps.
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code
Pulse number of pulse )
P20.20 Setting range: 0—60000 1024 O
reference
SM angle compensation|0: Disable
P20.21 1 O
enable 1: Enable
Setting range: 0.00-590.00Hz
Frequency point of |Note: M-method based speed measurement
P20.22 speed measurement |is used when the ramp frequency is less than| 1.00Hz O
mode switchover P20.22; otherwise, PG-card based speed
measurement is used.
SM angle compensation )
P20.23 o Setting range: -200.0-200.0% 100.0% O
coefficient
Number of motor
revolutions for initial )
P20.24 . Setting range: 0-128 2 O
magnetic pole angle
autotuning
SSI encoder resolution )
P20.25 Setting range: 0-20 16 ©
LSB
SSI encoder resolution )
P20.26 Setting range: 0-20 8 ©
MSB
Setting range: 0x000-0x111
Ones place: Reserved
Tens place: Binary/Gray code selection for
transmission type
SSl encoder 1 data .
P20.27 0: Gray code parsing 0x000 ©
format . .
1: Binary parsing
Hundreds place: Position data direction
0: Default direction
1: Reverse direction
SSI encoder 1 data shift .
P20.28 ) Setting range: 0—63 0 ©
bits
P20.29 Reserved / / /
SSI encoder 1 clock )
P20.30 . Setting range: 0-6 4 ©
selection
SSI encoder 1 pulse i
P20.31 . Setting range: 0.000-10.000 0.100 @]
resolution
P20.32—
Reserved / / /
P20.33
Resolver disconnection |0: Disable
P20.34 ) 0 O
detection enable 1: Enable
Resolver disconnection )
P20.35 . . Setting range: 0—10000 4000 (@)
detection coefficient
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Inverter
function Name Description Default | Modify
code

Setting range: 0x0000-0x7321

Ones place: Control mode selection

0: Speed control

1: Position control

Tens place: Position command source

0: Pulse train

1: Digital position

2: Photoelectric switch stop positioning
Hundred place: Position feedback source

0: P-channel pulses of PGl (channel
P21.00 Positioning mode  (A1/B1/Z1) 0x0000 O
1: F-channel pulses of PG1 (channel
A2/B2/Z2)

2: Reserved

3: SSl absolute position

Thousands place: Servo mode

0: Servo disabled, no position deviation

1: Servo disabled, position deviation present
2: Enable servo, without position deviation

3: Enable servo, with position deviation

4-7: Reserved

Setting range: 0x0000-0x3133

Ones place: Pulse mode

0: A/B quadrature pulse; A precedes B

1: A: PULSE, B: SIGN. If channel B is of low
electric level, the edge counts up; if channel B
is of high electric level, the edge counts down.
2: A: Positive PULSE Channel A is positive
pulse; channel B needs no wiring

3: A/B dual-channel pulse. Channel A pulse
edge counts up, but channel B pulse edge
counts down.

P21.01 | Pulse command mode |Tens place: Pulse direction selection 0x0000 ©
0: Consistent with the pulse train frequency
direction

1: Opposite to the pulse train frequency
direction

2: Pulse train frequency direction is set by
P00.13

3: Reserved

Hundreds place: Frequency-multiplication
selection for pulse + direction (reserved)

0: No frequency-multiplication

1: Frequency-multiplication
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Inverter
function
code

Name

Description

Default

Modify

Thousands place: Pulse control selection

0: Position error filtering  enabled;
position-loop overspeed suppression disabled
disabled;

position-loop overspeed suppression disabled

1. Position error filtering

2: Position error  filtering enabled;
position-loop overspeed suppression enabled
filtering disabled;

position-loop overspeed suppression enabled

3: Position error

P21.02

Position-loop gain 1

P21.03

Position-loop gain 2

The two automatic position regulator (APR)
gains are switched based on the switching
mode set through P21.04. When the spindle
orientation function is used, the gains are
switched automatically, regardless of the
setting of P21.04. P21.03 is used for dynamic
running, and P21.02 is used for maintaining
the locked state.

Setting range: 0.0-400.0

20.0

30.0

P21.04

Gain switching mode

Used to select the mode for switching
between position loop gains. To use torque
command-based switching, you need to set
P21.05; and to use speed command-based
switching, you need to set P21.06.

0: No switchover

1: Torque command

2: Speed command

3-5: Reserved

P21.05

Gain switching torque
command level

Setting range: 0.0-100.0% (of the motor rated
torque)

10.0%

P21.06

Gain switching speed
command level

Setting range: 0.0-100.0% (of the motor rated
speed)

10.0%

P21.07

Smooth filter coefficient
for gain switchover

filter
switchover.

Smooth coefficient for APR gain

Setting range: 0-15

P21.08

APR output limit

Position regulator output Value. When the
APR output limit is 0, the APR is invalid, and
no position control can be performed,
however, speed control is valid.

Setting range: 0.0-100.0% (of max. output

frequency P00.03)

20.0%

P21.09

Positioning completion
range

When the position deviation is less than
P21.09, and the duration is greater than
P21.10, positioning completion signal will be
outputted.

Setting range: 0-1000

10

P21.10

Positioning completion
detection time

Setting range: 0.0-1000.0ms

10.0ms
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Inverter
function
code

Name

Description

Default

Modify

P21.11

Numerator of position
command ratio

Electronic gear ratio, used to adjust the
corresponding position
command and actual running displacement.
Setting range: 1-65535

relation between

1000

P21.12

Denominator of position
command ratio

Setting range: 1-65535

1000

P21.13

Position feedforward
gain

Setting range: 0.00-120.00%
For pulse string reference
control)

only (position

100.00%

P21.14

Position feedforward
filter time constant

Setting range: 0.0-3200.0ms
For pulse string reference
control)

only (position

3.0ms

P21.15

Position command filter
time constant

time constant
during the pulse string positioning.
Setting range: 0.0-3200.0ms

Position feedforward filter

0.0ms

P21.16

Digital positioning mode
selection

Setting range: 0x0000—0xFFFF
Bit0: Positioning mode selection
0: Relative position
1: Absolute

position)(Reserved)

position (home
Bit1: Positioning cycle selection

0: Terminal-based cyclic positioning

1: Automatic cyclic positioning

Bit2: Cyclic mode

0: Continuous

1: Reciprocating (supported only in automatic
cyclic positioning)

Bit3: P21.17 digital setting mode

0: Incremental
1: Position the

type (do not

continuous mode)

support

Bit 4: Home search mode

0: Search for home only once

1: Search for home at each run

Bit 5: Home correction mode

0: Real-time correction

1: One-time correction

Bit 6: Positioning completion signal selection
0: Active within the positioning completion
signal hold time set by P21.25

1: Always active

Bit 7: First positioning selection for terminal
control

0: Disable (no rotation)

1: Enable

Bit 8: Positioning enable signal type selection

0: Pulse signal

0x0000

-384-




Goodrive600A Series High-performance Multi-drive VFD Function parameter list

Inverter
function Name Description Default | Modify
code

1: Level signal
Bit 9: Position source
0: Digital setting of the target position
(P21.17)
1: PROFIBUS/CANopen/EtherCAT
communication
Bit 10: Encoder pulse count retention after
power loss
0: Not retained
1: Retained
Bit 11: Incremental position retention after
power loss
0: Not retained
1: Retained
Bit 12: Positioning curve selection
0: Linear
1: S curve
Bit13: Reserved
0-1: Reserved
Bit 14: OHz hold within P21.25 after
positioning
0: No
1: Yes
Bit15: Calculation insertion/interrupt selection
during positioning
0: No
1: Yes

. o Used to set the position for digital positioning.
Position set in digital .
P21.17 mode Actual position=P21.17xP21.11/P21.12 0 O

Setting range: 0—65535

0: Setting of P21.19
Positioning speed 1:All
P21.18 . . 0 O
setting selection 2:AlI2
3:AI3

Positioning speed digital|Setting range: 0-100.0% (of the max. output
P21.19 . 20.0% O
setting frequency)

Used to set the ACC/DEC time in the

P21.20 | Positioning ACC time |POSitioning process. 3.00s )
Positioning ACC time refers to the time

required for the inverter unit to accelerate
from 0 Hz to the max. output frequency
(P00.03).

Positioning DEC time refers to the time
P21.21 | Positioning DEC time |required for the inverter unit to decelerate| 3:008 O
from the max. output frequency (P00.03) to 0
Hz.

P21.20 setting range: 0.01-300.00s
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Inverter
function
code

Name

Description

Default

Modify

P21.21 setting range: 0.01-300.00s

P21.22

Hold time of positioning
reached

Used to set the holding time after the
destination position is reached.
Setting range: 0.000—60.000s

0.100s

P21.23

Home search speed

Setting range: 0.00-50.00Hz

2.00Hz

P21.24

Home position offset

Setting range: 0—65535

P21.25

Hold time of positioning
completion signal

Time for holding the positioning completion
signal. This parameter is also valid for the
positioning in spindle orientation.

Setting range: 0.000-60.000s

0.200s

P21.26

Pulse superposition

pP21.27

Pulse superposition
speed

P21.28

after pulse inhibit
ACC/DEC time

P21.26 setting range: 0-65535

P21.27 setting range: 0.0—6553.5 pulse/ms

Setting range of P21.28: 0.0-3000.0s

The function is valid in the pulse speed

reference (P00.06=12) or pulse position mode

(P21.00=1).

° Input
superposition enable)

When the rising edge of the terminal is

detected, add the value set in P21.26 to the

set pulse value, and compensate to the pulse

terminal function 68 (Pulse

reference channel based on the pulse

superposition speed set in P21.27.

] Input terminal function 67 (Pulse
increment)

When the terminal is valid, superpose the

pulse value to the pulse reference channel

based on the pulse superposition speed set in

P21.27.

Note: Terminal filter P05.09 may affect the

actual superposed value.

Example: P21.27=1.0 pulse/ms; P05.05=67.

When the S5 terminal input signal lasts 0.5 s,

the actual number of superimposed pulses is

500.

] Input terminal function 69 (Pulse
decrement)

The timing sequence of this value is the same

as that of the previous value, with the only

difference that the number is negative.

Note:

superposed to A2 and B2 of pulse reference

The pulses mentioned above are
channel. Functions such as filtering and
electronic gear are still valid for superposed
pulses.

0

8.0
pulse/ms

5.0s
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Inverter
function
code

Name

Description

Default

Modify

o Output terminal function 28 (In pulse
superposition)

The output terminal is valid during pulse

superposition, but it is invalid after pulse

superposition is completed.

P21.29

Speed feedforward filter
time constant (pulse
train speed mode)

Filter time constant detected by the pulse
string when the speed reference source is set
to the pulse string (P00.06=12 or P00.07=12).
Setting range: 0—-3200.0ms

10.0ms

P21.30

Numerator of 2nd
command ratio

Setting range: 1-65535

1000

P21.31

Pulse reference speed
measuring method

0: Main control board speed measurement
(A2/B2/Z2 channel signal reference)

1: PG card

2: Combined speed measurement by main
control board and PG card

P21.32

Pulse reference
feedforward source

0: All
1: Encoder F-channel pulses

0x0

P21.33

Encoder count reset
value

Setting range: 0—65535
This function must be used together with S
terminal function 66: Encoder count reset.

P21.34

SSI signal function
selection

Setting range: 0x0000-0x3111
Ones place to hundreds place: Reserved
Thousands place:

SSi feedback,
incremental signal as speed feedback

signal as position

1-2: Reserved
3: SSl signal as speed feedback

0x0000

P21.35

SSI positioning control
polarity selection

Setting range: 0x0000-0x1111

Ones place: Feedforward control

polarity
selection
0: Positive
1: Negative
Tens place: Absolute position polarity
selection
0: Positive
1: Negative
selection in

Hundreds place:

single-enable positioning mode

Polarity

0: Positive

1: Negative

Thousands place: Zero point selection for
bidirectional and forward travel

0: Bidirectional travel zero point

1: Forward travel zero point

0x0000

P21.36

Positioning full-speed
frequency

Setting range: 0.00-590.00Hz

0.00Hz
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Inverter
function
code

Name

Description

Default

Modify

P21.37

Positioning ACC
segment S curve time

Setting range: 0.00-300.00s

3.00s

P21.38

Positioning DEC
segment S curve time

Setting range: 0.00-300.00s

3.00s

P21.39

Digital positioning
extension control

Setting range: 0x0000-0x1111

Ones place: and
position reference update selection

0: Not associated

Positioning execution

1: Associated

Tens place: Direct brake application selection
for open-loop positioning

0: Brake not applied

1: Brake applied

Hundreds place: Long-distance position gain
switching selection

0: No switchover

1: Switching enabled

Thousands place: Open-loop
encoder mechanical positioning mode
0: Invalid

1: Enable

non-SSi

0x0000

P21.40

Speed-to-position
switching delay

Setting range: 0.000-8.000s

0.500s

P21.41

Communication
positioning and SSI
feedback position
control selection

Setting range: 0x2010-0xF211

Ones place: Communication positioning
mode selection

0: Enable + Running direction mode

1: Single-enable mode

Tens place: SSI feedback position control
filter

0: Invalid

1: Filter during positioning

Hundreds place: Feedback position display
filter

0: Do not filter

1: Filter

2: Reserved

Thousands place: SSI sensor sampling cycle
(ms)

0-F: 1-15ms

Note: It is 1 ms regardless of whether the
thousands place is 0 or 1.

0x2011

pP21.42

Reserved

/

/

P21.43

SSI max. linear speed

Setting range: 6.0-6000.0m/min

300.0
m/min

pP21.44

SSI static filter width

Setting range: 0.0-6000.0mm

5.0mm

P21.45

SSI dynamic filter width

Setting range: 0.0-6000.0mm

2000.0mm

Oo|Oo| O
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Inverter
function Name Description Default | Modify
code
Position deviation .
P21.46 ] . Setting range: 0.00-50.00s 1.00s O
timeout time
Setting range: 0—-60000mm
Adaptive threshold for [When the positioning distance is less than the
P21.47 o . 2000mm O
positioning ACC/DEC |value set by P21.47, the current positioning
ACC/DEC time is multiplied by 2.
P21.48 SSI limit timeout time  |Setting range: 0.00-10.00s 0.20s O
SSI position feedback _
P21.49 . . Setting range: 0.000-5.000s 0.200s
filter time
SSI positioning timeout )
P21.50 i Setting range: 0.000-8.000s 2.000s O
ime
SSI positioning ACC )
P21.51 o Setting range: 0.0-400.0% 200.0% (@)
coefficient
SSI positioning
P21.52 reference frequency |Setting range: 0.0-400.0% 100.0% O
ACC coefficient
P21.53 |SSI zero offset low word |Setting range: 0-65535 0 O
SSiI zero offset high )
P21.54 Setting range: 065535 0 O
word
Group P22—Spindle positioning
Inverter
function Name Description Default | Modify
code
Setting range: 0x0000—-0xFFFF
Bit0: Indicates whether to enable spindle
accurate stop when spindle positioning is
enabled.
0: Disable
1: Enable
Bitl: Spindle positioning reference point
selection. Select the encoder Z pulse or the
photoelectric switch (set to function 43) as the
spindle accurate stop reference point.
Spindle positionin 0: Z pulse input
P22.00 P P g P P 0x0000 O

mode selection

1: S2/S3/S4 terminal input

Bit2: Search for reference point

0: Search only once

1: Search every time

Bit3: Enable reference point calibration
0: Disable

1: Enable

Bit4: Positioning mode selection 1

0: Set direction positioning

1: Nearest direction positioning

Bit5: Positioning mode selection 2. It is valid
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Inverter
function
code

Name

Description

Default

Modify

when bit4 is set to 0.

0: Forward positioning

1: Reverse positioning

Bit6: Homing command selection

0: Electric The positioning
(zeroing and indexing) command can be

level mode.
executed only when there is a run command.
1. Pulse mode. Executing the positioning
(zeroing and indexing) command does not
need a running command. If there is a run
command, it will automatically switch back to
the speed mode.

Bit7: Reference point calibration mode

0: Calibration on first time

1: Real-time correction

Bit8: Action selection after homing signal
(electric level type) cancellation

0: Switch to speed mode

1: Position lock mode

Bit9: Positioning completion signal selection
0: Level signal

1: Pulse signal

Bit10: Z pulse signal source

0: Motor

1: Spindle

Bit11-bit15: Reserved

pP22.01

Speed of spindle
orientation

During spindle orientation, the speed of the
position point of orientation will be searched,
and then it will switch over to position control
orientation.

Setting range: 0.00-100.00Hz

10.00Hz

P22.02

DEC time of spindle
orientation stop

The spindle orientation deceleration time is
the time required for the inverter unit to
decelerate from the max. output frequency
(P00.03) to 0 Hz.

Setting range: 0.1-100.0s

3.0s

P22.03

Spindle zeroing position
0

You can select four spindle zeroing positions
by terminals (functions 46 and 47).
Setting range: 0—65535

P22.04

Spindle zeroing position
1

Setting range: 0—65535

P22.05

Spindle zeroing position
2

Setting range: 0—65535

P22.06

Spindle zeroing position
3

Setting range: 0—65535

P22.07

Spindle indexing angle
1

You can select seven spindle indexing angles

15.00
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Inverter
function Name Description Default | Modify
code
by terminals (functions 48, 49, and 50).
Setting range: 0.00-359.99
Spindle indexing angle )
P22.08 2 Setting range: 0.00-359.99 30.00 O
Spindle indexing angle )
P22.09 3 Setting range: 0.00-359.99 45.00 O
Spindle indexing angle )
P22.10 4 Setting range: 0.00-359.99 60.00 O
Spindle indexing angle )
pP22.11 5 Setting range: 0.00-359.99 90.00 O
Spindle indexing angle )
P22.12 6 Setting range: 0.00-359.99 120.00 O
Spindle indexing angle i
P22.13 7 Setting range: 0.00-359.99 180.00 O
Used to set the reduction ratio of the spindle
P22.14 Spindle drive ratio  |and the mounting shaft of the encoder. 1.000 O
Setting range: 0.000-30.000
P22.15 is used to set spindle zero-point offset.
) ) If the selected spindle zero point is P22.03,
Spindle zero-point . ] o
P22.15 o ) the final spindle zero point is the sum of 0 (@)
communication setting
P22.03 and P22.15.
Setting range: 0—-39999
P22.16—
Reserved / / /
P22.17
Setting range: 0x00-0x31
Ones place: Enabling selection
0: Disable, but this function can be enabled
through a terminal (configured with function
58).
P22.18 | Rigid tapping selection |1: Enable (Internal enabling) 0x00 ©
Tens place: Analog port selection
0: Invalid
1: All
2: AI2
3: AI3
Rigid tapping analog i
P22.19 ] ] Setting range: 0.0-1000.0ms 1.0ms (@)
filter time
Max. frequency of rigid i
P22.20 ) Setting range: 0.00-400.00Hz 50.00Hz O
tapping
Corresponding
pP22.21 frequency of rigid Setting range: 0.00-10.00Hz 0.00Hz O
tapping analog zero drift

-391-




Goodrive600A Series High-performance Multi-drive VFD

Function parameter list

Group P23—Motor 2 vector control

Inverter
function Name Description Default | Modify
code
Motor 2 speed-loop |The parameters P23.00-P23.05 are
P23.00 . ) ) 20.0 O
proportional gain 1  |applicable only to vector control mode. Below
Motor 2 speed-loop |the switching frequency 1 (P23.02), the
P23.01 i i 0.200s O
integral time 1 speed-loop Pl parameters are: P23.00 and
Motor 2 switching P23.01. Above the switching frequency 2
P23.02 ) 5.00Hz O
low-point frequency |(P23.05), the speed-loop Pl parameters are:
Motor 2 speed-loop |P23.03 and P23.04. Pl parameters are
P23.03 . ) . . . 20.0 O
proportional gain 2  |obtained according to the linear change of two
Motor 2 speed-loop |groups of parameters. See the following
P23.04 i i A . 0.200s O
integral time 2 figure:
& Pl parameters
(P23.00,P23.01)
(P23.03,P23.04)
P23.02 PéS.OS Outputfreqiencyf
The speed loop dynamic response
characteristics of vector control can be
adjusted by setting the proportional coefficient
and integral time of speed regulator.
Increasing proportional gain or reducing
integral time can accelerate dynamic
Motor 2 switchin : i
P23.05 . . g respon.se of ép?ed loop; however, |.f th.e 10.00Hz o
high-point frequency |proportional gain is too large or integral time is
too small, system oscillation and overshoot
may occur; if proportional gain is too small,
stable oscillation or speed offset may occur.
PI parameters have a close relationship with
the inertia of the system. Adjust PI parameters
depending on different loads to meet various
demands.
Setting range of P23.00: 0.0-200.0
Setting range of P23.01: 0.000-10.000s
Setting range of P23.02: 0.00Hz—P23.05
Setting range of P23.03: 0.0-200.0
Setting range of P23.04: 0.000-10.000s
Setting range of P23.05: P23.02—P00.03
Motor 2 speed-loo Setting range: 0-8 (corresponding to O—
P23.06 P . P g g ( P 9 0 O
output filter 2/8/10ms)
Motor 2 vector control |A slip compensation coefficient is used to
P23.07 slip compensation  |adjust the slip frequency of the vector control 100 O
coefficient (Motoring) |and improve the speed control accuracy of the
Motor 2 vector control |system. Adjusting the parameter properly can
P23.08 ) i 100% O
slip compensation  |control the speed steady-state error.
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Inverter
function Name Description Default | Modify
code
coefficient (Generating) |Setting range: 50%—-200%
P23.09—
Reserved / / /
P23.10
Motor 2 speed-loop )
P23.11 ) . . Setting range: 0.00-10.00s 0.00s O
differential gain
pP23.12—
Reserved / / /
P23.14
Motor 2 current-loop )
P23.15 ) Setting range: 0—2000 400 O
band width
Group P24—Motor 2 encoder functions
Inverter
function Name Description Default | Modify
code
0: Incremental encoder
. 1: Resolver
P24.00 Encoder type display ) 0 o
2: Sin/Cos encoder
3: SSI absolute encoder
P24.01 Encoder PPR Setting range: 0-60000 1024 ©)
Setting range: 0x000-0x111
Ones place: AB direction
0: Forward
1: Reverse
Tens place: Z pulse direction (Reserved)
P24.02 Encoder direction 0: Forward 0x000 @)
1: Reverse
Hundreds place: CD/UVW pole signal
direction
0: Forward
1. Reverse
Encoder disconnection i
P24.03 . Setting range: 0.0-10.0s 2.0s O
detection time
Encoder reversal )
P24.04 L Setting range: 0.0-100.0s 0.8s O
detection time
Setting range: 0x00—0x99
. ) Ones place: Low-speed filter count,
Encoder detection filter )
P24.05 count corresponding to 2(0—-9)x125us. 0x33 O
u
Tens place: High-speed filter count,
corresponding to 20—-9)x125us.
When the encoder is not installed on the
Encoder-to-motor motor shaft and the drive ratio is not 1, you
P24.06 o ) . 1.000 O
transmission ratio  |need to set this parameter.
Setting range: 0.001-65.535
Setting range: 0x0000—-0xFFFF
Motor control . ] .
P24.07 o Bit0: Enable Z pulse calibration 0x0003 O
optimization parameter | L
Bitl: Enable encoder angle calibration
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Inverter
function
code

Name

Description

Default

Modify

Bit2: Enable SVC speed measurement
Bit3-Bit5: Reserved

Bit6: Enable the CD signal calibration

Bit7: Reserved

Bit8: Do not detect encoder faults during
autotuning

Bit9: Enable Z pulse detection optimization
Bit10: Enable the initial Z pulse calibration
optimization

Bitll: Reserved

Bit1l2: Clear the Z pulse arrival signal after
stop

Bit13: Reserved

Bit 14: Detect Z pulse after one rotation

Bit15: Reserved

P24.08

Enable Z pulse offline
detection

Setting range: 0x00-0x11
Ones place: Z pulse

0: Do not detect

1: Enable

Tens place: UVW pulse
0: Do not detect

1: Enable

0x10

P24.09

Z pulse initial angle

Relative electric angle between the encoder Z
pulse and the motor pole position.
Setting range: 0.00-359.99

0.00

P24.10

Pole initial angle

Relative electric angle between the encoder
position and the motor pole position.
Setting range: 0.00-359.99

0.00

P24.11

Autotuning pole initial
angle

1: Rotary autotuning (DC braking)
2: Static autotuning (applicable to resolver
feedback and Sin/Cos feedback with CD
signals)

3: Rotary autotuning 2 (initial angle
identification)

The pole initial angle obtained through "1:
accurate.

Rotary autotuning” is Rotary

autotuning is recommended in most cases,
in which the motor needs to be decoupled

from the load or the motor load is light.

P24.12

Speed measurement
optimization selection

0: Speed calculated by the PG card

1: PLL-based speed measurement

2: M-method speed measurement

3: Speed speed
measurement (requires P03.56 to be enabled)

observer-based

P24.13

CD signal zero offset
gain

Setting range: 0—65535

P24.14

Encoder type selection

Setting range: 0x00-0x11

0x00
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Inverter
function
code

Name

Description

Default

Modify

Ones place: Incremental encoder
0: Without UVW

1: With UVYW

Tens place: Reserved

P24.15

Speed measurement
method selection
(Reserved)

0: PG card
1: Reserved

P24.16

Frequency division
coefficient

Setting range: 0-255
When the function parameter is set to 0 or 1,
the frequency division of 1:1 is implemented.

P24.17

Pulse filter handling
selection

Setting range: 0x0000—-0xFFFF

Bit0: Enable/disable encoder input filter
0: No filter

1: Filter

Bit1: Encoder signal filter mode

0: Self-adaptive filter

1: Use P24.18 as the filter parameter
Bit2: Enable/disable
frequency-divided output filter

0: No filter

1: Filter

Bit3:  Enable/disable  pulse
frequency-divided output filter

0: No filter

1: Filter

Bit4: Enable/disable pulse reference filter

0: No filter

1: Filter

Bit5: Pulse reference filter mode (valid when
Bit4 is setto 1)

0: Self-adaptive filter

encoder

reference

1: Use P24.19 as the filter parameter

Bit6: Frequency-divided output source setting
0: Encoder input channel

1: Pulse giving channel

Bit 7-Bit 15: Reserved

0x0033

P24.18

Encoder pulse filter
width

Setting range: 0—63

Filter width of the P-channel pulse (A1/B1/21).
The filter time is P20.18 x 0.25 us, where both
0 and 1 indicate 0.25 ps.

P24.19

Pulse reference filter
width

Setting range: 0-63

Filter width of the F-channel pulse (A2/B2/22).
The filter time is P20.19 x 0.25 s, where both
0 and 1 indicate 0.25 ps.

P24.20

Pulse number of pulse
reference

Setting range: 0—16000

1024
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Inverter
function Name Description Default | Modify
code
SM angle compensation )
P24.21 Setting range: 0-1 1 O
enable
Frequency point of
pP24.22 speed measurement |[Setting range: 0.00-590.00Hz 1.00Hz O
mode switchover
Angle compensation )
P24.23 . Setting range: -200.0%—-200.0% 100.0% O
coefficient
Number of motor
revolutions for initial )
P24.24 . Setting range: 1-128 2 ©)
magnetic pole angle
autotuning
SSl encoder 2 .
P24.25 ) Setting range: 0-20 16 O
resolution LSB
SSI encoder 2 .
P24.26 . Setting range: 0-20 8 O
resolution MSB
Group P25—I/O card input functions
Inverter
function Name Description Default | Modify
code
P25.00 Reserved / /
P25.01 S5 function 0 @)
P25.02 S6 function 0 @)
Same as P05
P25.03-
Reserved / /
P25.07
. ) Setting range: 0x0—0x3
Expansion card input | _. . .
P25.08 . ) Bit0: S5 virtual terminal 0x0 O
terminal polarity . . .
Bitl: S6 virtual terminal
Expansion card virtual Setting range: 0x0—0x3 (0: disable; 1: enable)
P25.09 P ) . Bit0: S5 virtual terminal 0x0 @)
terminal setting . . .
Bitl: S6 virtual terminal
P25.10-
Reserved / / /
P25.11
P25.12 S5 switch-on delay [These function codes specify delay time| 0.000s O
P25.13 S5 switch-off delay |corresponding to the level changes of] 0.000s O
P25.14 S6 switch-on delay |programmable  input  terminals  during| 0.000s O
switch-on or switch-off.
Si Ievel—|
P25.15 S6 switch-off delay | Sivalid i invaid P77 vaii 7 invalid 0.000s O
- Switch-or;N " Switch-oﬁI
delay delay
Setting range: 0.000-50.000s
P25.16—
Reserved / / /
P25.23
P25.24 Al3 lower limit The function codes define the relationship| 0.00V O
Corresponding setting |between the analog input voltage and its
P25.25 e . . . 0.0% O
of Al3 lower limit corresponding setting. When the analog input
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code

Name

Description

Default

Modify

P25.26

AI3 upper limit

P25.27

Corresponding setting
of AI3 upper limit

P25.28

AI3 input filter time

voltage exceeds the range from the upper limit
to the lower limit, the upper limit or lower limit
is used.

When the analog input is current input, OmA—
20mA current corresponds to 0V-10V voltage.
In different applications, 100.0% of the analog
setting corresponds to different nominal
values. See the description in each application
section for details.

The following figure illustrates the cases of

several settings:

A Corresponding

100%]_S°ting

AI3/AI4

-100%

Input filter time: to adjust the sensitivity of
analog input. Increasing the value properly
can enhance analog input anti-interference
but may reduce the sensitivity of analog input.
Note: AI3 and Al4 can support 0(2)-10V/0(4)—
20mA input. When Al3 and Al4 select 0—-20mA
input, the corresponding voltage of 20mA is
10V.

Setting range of P25.24: 0.00V-P25.26
Setting range of P25.25: -300.0%—-300.0%
Setting range of P25.26: P25.24-10.00V
Setting range of P25.27: -300.0%—-300.0%
P25.28 setting range: 0.000s-10.000s

10.00V

100.0%

0.030s

P25.29-
P25.39

Reserved

/

P25.40

AI3 input signal type

: Voltage type
: Current type

P25.41

Type of sensor for 10
card to detect motor
temperature

: No temperature sensor

1 PT100

: PT1000

:KTY84

: 5K NTC temperature sensor

: 10K NTC temperature sensor

P25.42

10 card detected motor
OH protection threshold

Setting range: -20.0-200.0°C

110.0°C

P25.43

Detection time of 10
card detected motor OH
protection

Setting range: 0.0-3600.0s

5.0s
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10 card detected motor .
P25.44 Setting range: -20.0-200.0°C 90.0°C O
OH alarm threshold
10 card NTC sensor ) 5
P25.45 Setting range: -20.0-50.0C 10.0°C O
B25/85 value
NTC temperature )
P25.46 ) . . Setting range: 0—6000k 0 O
calibration coefficient
0: No temperature sensor
Type of sensor for PG
1: PT100
P25.47 card to detect motor 0 O
2: PT1000
temperature
3: KTY84
PG card detected motor ) 5
P25.48 . Setting range: -20.0-200.0°C 110.0°C O
OH protection threshold
Detection time of PG
P25.49 |card detected motor OH |Setting range: 0.0—-3600.0s 5.0s O
protection
PG card detected motor _ .
P25.50 Setting range: -20.0-200.0°C 90.0°C O
OH alarm threshold
Group P26—I/O card output functions
Inverter
function Name Description Default | Modify
code
P26.00-
Reserved / / /
P26.03
P26.04 RO3 output selection |Same as the description for P06.01 0 O
P26.05—
Reserved / / /
P26.11
Setting range: 0x0 —0x8
) When a bit is 0, the output terminal is positive.
Expansion card output . . .
) i When a bit is 1, the output terminal is
P26.12 terminal polarity . 0x0 O
) negative.
selection : ; -
BitO—bit2 Bit3
Reserved RO3
P26.13— The function codes specify the delay time
Reserved ] / /
P26.18 corresponding to the level changes when the
P26.19 RO3 switch-on delay |programmable output terminals switch on or| 0.000s O
P26.20 RO3 switch-off delay |switch off. 0.000s O
Ylevel_|
' ' nyalid
Y valid ' Invalid Y7 vaiidZ
— Switch on —» 1 Switch off »
P26.21- delay delay
Reserved ) / /
P26.34 Setting range: 0.000-50.000s
Note: P26.13 and P26.14 are valid only
when P26.00=1.
P26.35 AO2 output 0 O
P26.36— Same as the description for P06.14
Reserved / /
P26.37
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P26.38 | AO2 output lower limit |Used to define the relationship between the 0.0% O
AO2 output output value and analog output. When the
P26.39 | corresponding to lower |output value exceeds the allowed range, the| 0.00V O
limit output uses the lower limit or upper limit.
P26.40 | AO2 output upper limit |When the analog output is current output, ImA| 100.0% @)
AO2 output equals 0.5V.
P26.41 | corresponding to upper |In different cases, the corresponding analog| 10.00V O
limit output of 100% of the output value is different.
Aot 10V (20mA)
\
\
\
\
P26.42 | AO2 output filter time 0.0% 100‘0% > 0.000S @)
Setting range of P26.38: -300.0%—-P26.40
Setting range of P26.39: 0.00-10.00V
Setting range of P26.40: P26.38-300.0%
Setting range of P26.41: 0.00-10.00V
Setting range of P26.42: 0.000-10.000s
Group P27—PLC card functions
Inverter
function Name Description Default | Modify
code
0: Disable
) 1: Enable
PLC card function o
P27.00 enable After the PLC card function is enabled, the 0 ©
following programming interfaces and data
related to the inverter unit take effect.
Setting range: 0—65535
P27.01 C_WrP1 Used to write a value to WrP1 of the PLC 0 O
card.
Setting range: 0—65535
P27.02 C_Wrp2 Used to write a value to WrP2 of the PLC 0 O
card.
Setting range: 0—65535
P27.03 C_WrpP3 Used to write a value to WrP3 of the PLC 0 O
card.
Setting range: 0—65535
P27.04 C_WrpP4 Used to write a value to WrP4 of the PLC 0 O
card.
Setting range: 0—65535
P27.05 C_WrpP5 Used to write a value to WrP5 of the PLC 0 O
card.
P27.06 C_WrP6 Setting range: 0—65535 0 O
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Used to write a value to WrP6 of the PLC
card.

Setting range: 0—65535

pP27.07 C_WrP7 Used to write a value to WrP7 of the PLC 0 O
card.

Setting range: 0—65535
P27.08 C_WrP8 Used to write a value to WrP8 of the PLC 0 O
card.

Setting range: 0—65535
P27.09 C_WrP9 Used to write a value to WrP9 of the PLC 0 O
card.

Setting range: 0—65535
P27.10 C_WrP10 Used to write a value to WrP10 of the PLC 0 O
card.
pP27.11 PLC card status 0: Stop 0 (]
1: Run

Used to monitor/view the MoP1 value of the

P27.12 C_MoP1 0 (]
- PLC.

Used to monitor/view the MoP2 value of the
P27.13 C_MoP2 PLC 0 o

Used to monitor/view the MoP3 value of the
P27.14 C_MoP3 PLC 0 ()

Used to monitor/view the MoP4 value of the
P27.15 C_MoP4 PLC 0 o

Used to monitor/view the MoP5 value of the
P27.16 C_MoP5 PLC 0 o

Used to monitor/view the MoP6 value of the
P27.17 C_MoP6 PLC 0 o

Used to monitor/view the MoP7 value of the
P27.18 C_MoP7 0 ]
PLC.

Used to monitor/view the MoP8 value of the
P27.19 C_MoP8 0 ]
PLC.

Used to monitor/view the MoP9 value of the
P27.20 C_MoP9 0 o
- PLC.

Used to monitor/view the MoP10 value of the
pP27.21 C_MoP10 0 o
- PLC.

Used to monitor/view the PLC card digital
input status.

Bit0: PS1

pP27.22 PLC card digital input |Bitl: PS2 0x00 o
Bit2: PS3

Bit3: PS4

Bit4—Bit5: Reserved

Used to monitor/view the PLC card digital

. output status.
P27.23 | PLC card digital output | 0x0 o
Bit0: PRO1

Bitl: PRO2
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P27.24—
Reserved / / /
P27.26
PLC card power-down |0: Disable
pP27.27 . 1 @)
data retention 1: Enable
Group P28—Master/slave control
Inverter
function Name Description Default | Modify
code
0: Master/slave control is invalid.
P28.00 Master/slave mode |1: The local device is the master. 0 ©)
2: The local device is the slave.
Master/slave
o 0: CAN
P28.01 communication data 0 (©)
) 1: Reserved
selection
Setting range: 0x000-0x112
Ones place: Master/slave running mode
selection
0: Master/slave mode 0. (Both the master and
slave use speed control, and power balancing
is performed by droop control.)
1: Master/slave mode 1. (The master and
slave must be in the same type of vector
control. When the master is in speed control,
the slave is forced into torque control.)
Master/slave control
P28.02 mode 2: Master/slave mode 2 0x001 @)
The slave switches from speed mode
(master/slave mode 0) to torque mode
(master/slave mode 1) at a frequency point.
Tens place: Slave start command source
0: Master
1: Determined by P00.01
Hundreds place: Enable master/slave to
transmit/receive data
0: Enable
1: Disable
P28.03 Slave speed gain Setting range: 0.0-500.0% 100.0% O
P28.04 Slave torque gain Setting range: 0.0-500.0% 100.0% O
Master/slave mode 2 )
P28.05 o Setting range: 0.00Hz—P00.03 5.00Hz O
switching frequency
P28.06 Slave count Setting range: 1-15 1 @)
Master/slave CAN
P28.07 | communication timeout |Setting range: 0.0—60.0s 5.0s O
time
Master/slave CAN  |Setting range: 0-127
P28.08 . o o 1 ©)
communication address [Note: No communication address setting is
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code

required for the master. The communication
addresses for slaves must be consecutive,
starting from 1.

0: 50kbps
1: 100kbps
Master/slave CAN  |2: 125kbps
P28.09 communication baud |3: 250kbps 4 ©)
rate 4: 500kbps
5: 800kbps
6: 1Mbps
P28.10 |CAN slave torque offset |Setting range: -100.0%-100.0% 0.0%
Slave speed deviation |0: Disable
P28.11 i 0 O
window enable 1: Enable
Slave positive speed
P28.12 | deviation window upper |Setting range: 0.00-50.00Hz 5.00Hz O
limit
Slave negative speed
P28.13 | deviation window lower |Setting range: 0.00-50.00Hz 5.00Hz O

limit

Setting range: 0x00-0x11

Ones place:

0: The slave's set frequency is 5Hz higher
than the master's.

Slave torque mode |1: The slave's set frequency equals the
pP28.14 frequency limiting master's. 0x00 O
selection Tens place:

0: Standard mode

1: In slave torqgue mode, the REV running
frequency under regenerative conditions is
limited to OHz.

Starting torque of slave
P28.15 zero-speed limiting in |Setting range: 0.0-100.0% 10.0% O
reverse direction

P28.16—

Reserved / / /
pP28.17

Setting range: 0x00-0x11
Ones place: Brake release synchronization

0: Invalid
Master/slave brake
P28.18 o 1: Enable 0Ox11 O
synchronization control . o
Tens place: brake closing synchronization

0: Invalid
1: Enable
Master/slave brake
P28.19 |release synchronization |Setting range: 0.00-30.00s 1.00s O

timeout time

Master/slave brake .
P28.20 o Setting range: 0.00-30.00s 2.00s O
close synchronization

-402-



Goodrive600A Series High-performance Multi-drive VFD

Function parameter list

Inverter
function Name Description Default | Modify
code
timeout time (Reserved)
P28.21 Negative droop limit |Setting range: 0.00-20.00Hz 0.00Hz O
Setting range: 0x00-0x12
Ones place: Forcible torque follow-up
. _ 0: Standard mode
Slave torque direction ) )
o 1: Forced to follow the master torque direction
pP28.22 selection in torque 0x00 O
2: Reserved
mode .
Tens place: Forcible speed follow-up
0: Standard mode
1: Forced to follow the master speed direction
Group P57—Horizontal anti-sway
Inverter
function Name Description Default | Modify
code
0: Invalid
P57.00 Anti-sway enable 1: Enable 0 ©
2: Reserved
) 0: Common anti-sway
Anti-sway mode . )
P57.01 . 1: Anti-sway without rope length 0 ©
selection .
2: S curve anti-sway
0: Keypad
Rope length source
P57.02 . 1: All 0 ©
selection
2: AI2
P57.03 | Keypad set rope length |Setting range: 0.00—100.00m 0.00m O
P57.04 Max. rope length Setting range: 5.00-150.00m 40.00m @]
Rope length i
P57.05 ) Setting range: 0.00-150.00m 0.00m ©
compensation value
Anti-sway switching i
P57.06 Setting range: 0.00-50.00Hz 10.00Hz O
frequency threshold
P57.07 Damping factor Setting range: 0.000-1.000 0.400 @]
Gear switchover filtering )
P57.08 Setting range: 0.000-10.000s 0.100s ©
delay
Sway suppression )
P57.09 Setting range: 0-100% 30% O
percentage
Residual sway i
P57.10 Setting range: 0-100% 11% O
percentage
Anti-sway ACC/DEC )
P57.11 fime Setting range: 0.00-10.00s 6.00s O
i
Low-speed anti-sway i
P57.12 . Setting range: 0.00-10.00s 2.00s O
ACC/DEC time
Medium-speed
P57.13 anti-sway ACC/DEC |Setting range: 0.00-10.00s 3.00s O
time
High-speed anti-sway i
P57.14 . Setting range: 0.00-10.00s 4.00s O
ACC/DEC time
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P57.15 | S-curve gain coefficient |Setting range: 0.0-1.0 0.6 O
P57.16 Anti-sway jog time  [Setting range: 0.000-5.000s 0.000s O
P57.17 Anti-sway ACC time |Setting range: 0.00-10.00s 0.00s O
P57.18 Anti-sway DEC time |Setting range: 0.00-10.00s 0.00s O
System oscillation )
P57.19 ) Setting range: 0.000—1.000s 0.000s O
period
P57.20 Speed filter count Setting range: 0-8 3 O
Auxiliary calculation )
P57.21 . . . |Setting range: 0.000-60.000s 0.000s O
period for damping ratio
P57.22—
Reserved / / /
P57.25
0: Disable
Height and rope length |1-2: Reserved
P57.26 i 0 ©
measurement enable |3: Estimate based on motor encoder pulse
linearity
P57.27-
Reserved / / /
P57.32
Encoder pulse 1000
P57.33 measurement Setting range: 1-30000 pulse/cm O
- pulse/cm
coefficient
Rope length )
P57.34 ) Setting range: 0.00-50.00m 0.00m O
compensation
Setting range: 0x00-0x11
Ones place:
o 0: Upper limit not reached
Upper/lower limit o
P57.35 1: Upper limit reached 0x00 O
reached status
Tens place:
0: Lower limit not reached
1: Lower limit reached
Group P60—Lifting brake functions
Inverter
function Name Description Default | Modify
code
P60.00—
Reserved / / /
P60.03
» . 0: The brake is controlled by an external
Brake-specific logic
P60.04 controller. 0 @]
enable .
1: The brake is controlled by the VFD.
Brake release/close )
P60.05 o Setting range: 0.0-300.0% 250.0% O
torque limiting
Torque mode brake )
P60.06 Setting range: 0.0-200.0% 50.0% O
release torque
Brake release current in .
P60.07 . Setting range: 0.0-200.0% 0.0% O
position control
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Forward brake release .
P60.08 Setting range: 0.0-200.0% 0.0% O
current
Reverse brake release ) 0.0%
P60.09 Setting range: 0.0-200.0% O
current
Forward brake release _ 0.0%
P60.10 Setting range: 0.0-200.0% O
torque
Reverse brake release . 0.0%
P60.11 Setting range: 0.0-200.0% O
torque
Forward brake release .
P60.12 Setting range: 0.00-20.00Hz 2.50Hz O
frequency
Reverse brake release )
P60.13 Setting range: 0.00-20.00Hz 2.50Hz O
frequency
Forward brake close _
P60.14 Setting range: 0.00-20.00Hz 1.50Hz O
frequency
Reverse brake close )
P60.15 Setting range: 0.00-20.00Hz 1.50Hz O
frequency
Delay before forward i
P60.16 Setting range: 0.000-5.000s 0.000s O
brake release
Delay before reverse .
P60.17 Setting range: 0.000-5.000s 0.000s O
brake release
Delay after forward _
P60.18 Setting range: 0.000-5.000s 0.300s O
brake release
Delay after reverse )
P60.19 Setting range: 0.000-5.000s 0.000s O
brake release
Delay before forward )
P60.20 ) Setting range: 0.000-5.000s 0.000s O
brake closing
Delay before reverse )
P60.21 ) Setting range: 0.000-5.000s 0.000s O
brake closing
Delay after forward )
P60.22 ) Setting range: 0.000-5.000s 0.300s O
brake closing
Delay after reverse )
P60.23 ) Setting range: 0.000-5.000s 0.000s O
brake closing
Setting range: 0.00-50.00Hz
After receiving a stop command, the VFD
decelerates to the frequency set by P60.24
P60.24 DEC buffer frequency ) 5.00Hz O
according to the selected stop mode and
maintains that frequency for the time set by
P60.25.
DEC buffer frequency i
P60.25 i Setting range: 0.000-5.000s 0.000s O
duration
Setting range: 0x00-0x11
Ones place: Brake release type
0: Same as the hoisting-oriented brake
P60.26 Jog braking type release frequency 0x00 @)
1: Same as the jog frequency
Tens place: Brake closing type
0: Same as hoisting-oriented brake closing
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frequency
1: Same as the jog frequency
Brake selection for )
0: No switchover
P60.27 forward/reverse . 0 ©
] 1: Switchover
switchover
Restart selection during |0: No restart during braking
P60.28 i ) . 0 ©)
braking 1: Restart allowed during braking
P60.29 Wait time for restart |Setting range: 0.0-10.0s 0.5s
0: Standard open-loop vector control brake
timing
1: Open-loop vector control brake timing with
Braking method in  [limiting
P60.30 . 0 ©)
open-loop vector control|{2: Torque-switched-speed open-loop vector
control brake timing (Lifting)
3: Torque-switched-speed open-loop vector
control no-brake timing (Horizontal moving)
P60.31-
Reserved / / /
P60.34
Setting range: 0x0000-0x3211
Ones place: Torque verification mode
0: Standard torque verification mode
1: Quick torque verification mode
Tens place: Pre-brake-release brake slip
detection enable (closed-loop)
0: Disable
1: Enable
Hundreds place: Brake detection enable
Brake extension control |0: Disable (S terminal enabling is active)
P60.35 . . 0x0010 @)
selection 1: Enable power-on brake detection
2: Reserved
Thousands place: Brake status monitoring
enable
0: Disable
1: Enable brake feedback detection
2: Enable brake detection + Current detection
upon a fault (closed-loop)
3: Enable brake detection + Current & speed
detection upon a fault (closed-loop)
Torque verification fault )
P60.36 . . Setting range: 0.000-10.000s 6.000s O
detection time
Brake slip speed i
P60.37 . Setting range: 0.05-1.00Hz 0.05Hz O
deviation
P60.38 Reserved / / /
P60.39 Brake slip fault delay |Setting range: 0.000-5.000s 0.500s O
Brake detection
P60.40 o 0.0-1000.0h 0.0h
reminding interval
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Brake detection . .
P60.41 o . 0-100min 5min O
reminding hold time
Brake detection torque )
P60.42 . Setting range: 0.0-180.0% 100.0% O
setting
Brake detection _
P60.43 ) Setting range: 0.00-20.00Hz 2.00Hz O
frequency setting
Brake detection time .
P60.44 . Setting range: 0.0-30.0s 1.5s O
setting
Brake detection pulse )
P60.45 Setting range: 0—20000 1000 O
threshold
Brake feedback fault )
P60.46 . Setting range: 0.000-20.000s 1.000s O
delay time
Brake monitoring _
P60.47 Setting range: 0.0-200.0% 100.0% O
current threshold
P60.48—
Reserved / / /
P60.69
Setting range: 0x00-0x11
Ones place: indicates whether to enable
forward torque for reverse-running start
0: Disable (The REV startup torque direction
follows the command.)
1: Enable (The REV startup torque direction is
FWD torque enable at
P60.70 always forward.) 0x00 @)
REV start/stop o
Tens place: indicates whether to enable
forward torque for reverse-running stop
0: Disable (The REV stop torque direction
follows the command.)
1: Enable (The REV stop torque direction is
always forward.)
Setting range: 0x00-0x117
Ones place: Input signal source
0: Invalid
1: All
2: AI2
3: Modbus communication
4: Internally given (Reserved)
Pre-torque input signal |
) PROFIBUS/CANopen/PROFINET/EtherCAT
P60.71 source and effective L 0x000 O
) . communication
period selection
6: Reserved
7: Keypad
Tens place: Pre-torque action effective period
0: During brake release in VFD brake control
1: When the given pre-torque changes
Hundreds place: Pre-torque direction
0: Forward
1: Reverse
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Pre-torque keypad )
P60.72 . Setting range: 0.0-300.0% 0.0% O
setting value
P60.73 Hoist pre-torque offset |Setting range: -100.0%-100.0% 0.0% O
P60.74 Hoist drive-side gain |Setting range: 0.000—7.000 1.000 O
P60.75 | Hoist braking-side gain |Setting range: 0.000-7.000 1.000 O
P60.76—
Reserved / / /
P60.90
. ) 0: Disable
P60.91 Conical motor function 0 @]
1: Enable
) .. |Setting range: P60.93-150.0%
Conical motor excitation . . )
P60.92 ) o Output voltage coefficient during conical| 120.0% O
increase coefficient )
motor acceleration.
) __ |Setting range: P60.94-P60.92
Conical motor excitation . . i
P60.93 N Output voltage coefficient during conical| 100.0% O
constant coefficient )
motor constant-speed operation.
) .. |Setting range: 0.0-P60.93%
Conical motor excitation . ) i
P60.94 » Output voltage coefficient during conical| 80.0% O
decrease coefficient )
motor deceleration.
Group P64—Hoisting status display
Inverter
function Name Description Default | Modify
code
P64.00—
Reserved / / /
P64.02
Range: 0-20
0: No alarm
1: Reserved
2: Upper limit alarm (A9002)
3: Lower limit alarm (A9003)
4: Reserved
5: Motor overload alarm (A9005)
6: Brake failure alarm (A9006)
7: Brake feedback alarm (A9007)
8: Reserved
Hoist alarm display |9: Expansion card PT100 overtemperature
P64.03 0 (]

value

alarm (A9009)

10-12: Reserved

13: Expansion card KTY84 overtemperature
alarm (A9013)

14: Al detected overheating (OH) alarm
(A9014)

15: Reserved

16: Alarm of slave brake feedback in
master/slave control (A9016)

17: Power-on brake detection in progress
(A9017)
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18: Set frequency below brake application
frequency after brake release alarm (A9018)
19: Minor brake wear alarm detected by the
brake detection function (A9019)
20: Brake detection major wear alarm (A9020)
P64.04 Reserved / / /
P64.05 Brake slip speed Range: 0.00-10.00Hz 0.00Hz o
P64.06 Brake slip pulses Range: 0—65535 0 o
P64.07—
Reserved / / /
P64.08
Upper/lower limit height
P64.09 Range: 0.00-655.35m 0.00m o
value
P64.10—
Reserved / / /
P64.13
P64.14 Obtained rope length |Range: 0.00—-600.00m 0.00m o
Rope length with
P64.15 i Range: 0.00—-600.00m 0.00m o
compensation
P64.16 |Current anti-sway mode [Range: 0-3 0 o
P64.17 | Pendulum length cycle |Range: 0—-60000ms 0ms o
Real-time ACC/DEC
P64.18 ) Range: 0—60000ms 0ms o
time
P64.19—
Reserved / / /
P64.28
. Depends
P64.29 Test software version |Range: 0—65535 . o
on version
P64.30—
Reserved / / /
P64.32
Motor group number |0: Motor group 1
P64.33 grotip grotip 0 o
before last power-down |1: Motor group 2
P64.34—
Reserved / / /
P64.38
P64.39 | Accumulative run time [Range: 0—65535min Omin o
Group P90—Tension control basic functions
Inverter
function Name Description Default | Modify
code
0: Standard mode (tension control disabled,;
operates as a general-purpose VFD)
1: Open-loop torque mode
2: Closed-loop speed mode
Tension control mode |3: Closed-loop torque mode
P90.00 . i 0 ©
selection 4: Constant linear speed mode (reserved)
5: Traction mode
6: Standard winding/unwinding mode
7. Direct speed torque mode (inertia/friction
compensation required)
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function Name Description Default | Modify
code
8: Wire alignment mode (reserved)
Note: Closed loop means that there is a
feedback signal from an external sensor.
Using closed loop requires the settings for the
PID function group.
0: Winding. Forward rotation corresponds to
bottom winding of the material.
o o 1: Unwinding. Forward rotation corresponds
Winding/unwinding . .
P90.01 q to top unwinding of the material. 0 ©
mode
Note: The winding and unwinding depends on
the run direction and the direction used for roll
diameter calculation.
Winding frequency i
P90.02 o Setting range: 0.01Hz—P00.03 50.00Hz (@)
upper limit
Unwinding frequency i
P90.03 o Setting range: 0.01Hz—P00.03 1.00Hz ©
upper limit
0: Keypad
1: All
Frequenc er limit 2: A2
uency u imi
P90.04 a v upp 3: AI3 0 ©
channel
4-5: Reserved
6: Automatic upper limit (actual frequency for
winding)
Actual frequency upper
P90.05 limit Range: 0.01Hz—P00.03 20.00Hz [ ]
imi
Mechanical .
P90.06 o . Setting range: 0.01-300.00 1.00 ©
transmission ratio
Debug mode torque )
P90.07 Setting range: 0.0-300.0% 0.0% O
reference
Static friction torque )
P90.08 ) Setting range: 0.0-100.0% 0.0% O
compensation
Dynamic friction torque )
P90.09 ) Setting range: 0.0-100.0% 0.0% O
compensation
Torque compensation i
P90.10 . Setting range: 0.0-100.0% 0.0% O
for max. line speed
Static friction frequency )
P90.11 Setting range: 0.01Hz—P00.03 1.00Hz O
threshold
Dynamic friction )
P90.12 Setting range: 0.01Hz—P00.03 5.00Hz O
frequency threshold
0: Line speed is 0
1: All
2: AlI2
Line speed input 3: AI3
P90.13 0 ©
method 4-5: Reserved
6: Modbus communication
7: Max. line speed
8: Based on master pulse calculation
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function Name Description Default | Modify
code
(encoder pulse train)
9:
CANopen/PROFINET/EtherCAT/PROFIBUS-
DP communication
P90.14 Max. line speed Setting range: 0.0-3000.0m/min 300.0m/min ©
P90.15 Real-time line speed |Setting range: 0.0m/min—P90.14 0.0m/min [ ]
0: No calculation
1: Linear speed
2: PG thickness accumulation method
3-5: Reserved
Roll diameter 6: All calibration method
P90.16 ) o 0 ©
calculation method |7: Al2 calibration method
8: AI3 calibration method
9: SVC evaluation method
10:  Automatic  recognition switching
(Reserved)
P90.17 Max. roll diameter  |Setting range: 1-10000mm 1200mm
Winding initial roll i
P90.18 ) Setting range: 1mm-P90.17 80mm ©
diameter O
Winding initial roll .
P90.19 . Setting range: 1mm-P90.17 100mm ©
diameter 1
Winding initial roll _
P90.20 ) Setting range: 1mm-P90.17 120mm ©
diameter 2
Winding initial roll )
P90.21 i Setting range: 1mm-P90.17 150mm ©
diameter 3
Unwinding initial roll )
P90.22 ) Setting range: 1mm-P90.17 800mm ©
diameter O
Unwinding initial roll )
P90.23 ) Setting range: 1mm-P90.17 900mm @]
diameter 1
Unwinding initial roll )
P90.24 ) Setting range: 1mm-P90.17 1000mm ©
diameter 2
Unwinding initial roll )
P90.25 ) Setting range: 1mm-P90.17 1200mm ©
diameter 3
Roll diameter change i
P90.26 e 2 Setting range: 0.01-10.00mm/T 1.00mm/T ©
rate
0: Terminal reset
Roll diameter reset  |1: Stop reset
P90.27 ) L 0 ©
method selection 2: Communication reset (set to 2, auto
changed to 0, reset once)
Min. line speed for roll ) ) .
P90.28 ) . Setting range: 0.1-300.0m/min 15.0m/min ©
diameter calculation
Roll diameter i
P90.29 o Setting range: 0.000-30.000 1.000 (@)
calculation interval
Roll diameter 0: No restriction
P90.30 |calculation monotonicity |1: Increasing only for winding, and decreasing 1 ©
selection only for unwinding
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function Name Description Default | Modify
code
Roll diameter change )
P90.31 ate 1 Setting range: 0.00mm/T-P90.26 0.10mm/T ©
) 0: Wire
P90.32 Material type ) 1 ©
1: Strip
P90.33 Reel width Setting range: 0—10000mm 1000mm
Wire diameter O or strip )
P90.34 ) Setting range: 0.001-60.000mm 0.100mm ©
thickness 0
Wire diameter 1 or strip )
P90.35 ) Setting range: 0.001-60.000mm 0.150mm ©
thickness 1
Wire diameter 2 or strip .
P90.36 ) Setting range: 0.001-60.000mm 0.200mm ©
thickness 2
Wire diameter 3 or strip )
P90.37 ) Setting range: 0.001-60.000mm 0.250mm ©
thickness 3
Real-time material
P90.38 . . Range: 0.000-60.000mm 0.000mm o
diameter or thickness
Machine shaft pulses i
P90.39 ) Setting range: 0—65535 600
per revolution
P90.40 Real-time pulse count |Range: 0-65535 0
Roll diameter .
P90.41 . . . Setting range: 0.000-10.000s 3.000s (@)
calculation filter time
Real-time roll diameter _
P90.42 . Setting range: Omm-P90.17 Omm ©
(Modifiable)
Real-time roll diameter
P90.43 Range: Omm-P90.17 Omm [ ]
(Read-only)
P90.44 Actual working mode |Range: Ox00—0x1F 0x00 o
P90.45 Material density Setting range: 0—60000 0 ©
P90.46 Material inertia Setting range: 0.00-300.00 0.00 O
P90.47 Mechanical inertia  |Setting range: 0.00-300.00 0.00 O
Traction machine ACC )
P90.48 i Setting range: 0.00-300.00s 15.00s @]
Time
Traction machine DEC )
P90.49 ime Setting range: 0.00-300.00s 15.00s @]
Inertia compensation
P90.50 Range: 0.0-300.0% 0.0% [ ]
torque
P90.51 Line acceleration Range: -99.00-99.00 0.00
Inertia compensation )
P90.52 . Setting range: 0.000-10.000s 0.100s ©
ACC/DEC time
Pulses per equipment
P90.53 . Range: 0-65535 0 [ ]
revolution
Motor revolutions per )
P90.54 Setting range: 0—65535 0 ©
drum turn
0: Keypad
_ 1: All
Tension reference
P90.55 ) 2: AI2 0 ©
method selection
3:AI3
4-5: Reserved
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function Name Description Default | Modify
code
6: Modbus communication
7: Direct torque setting
8: CANopen/PROFINET/EtherCAT
/PROFIBUS-DP communication
P90.56 |Digital tension reference|Setting range: ON—P90.57 ON O
P90.57 Max. tension Setting range: 0—-60000N 10000N ©
Tension reference .
P90.58 . Setting range: 0.00-60.00s 0.00s O
change time
0: Digital tension taper
1: Al (relative to digital tension taper value)
Tension taper input  |2: Al2
P90.59 0 ©
method 3: AI3
4-5: Reserved
6: Communication
P90.60 Digital tension taper |Setting range: 0.00—100.00% 0.00% O
0: Curve taper
1: Single-segment linear taper (denominator
P90.61 | Tension taper method |1000) 1 ©
2: Two-segment linear taper (interpolation)
3: Twenty-segment linear taper (interpolation)
Tension taper )
P90.62 ) Setting range: 0—-10000mm Imm O
compensation
Intermediate roll .
P90.63 ) Setting range: P90.18—-P90.22 500 O
diameter
P90.64 Intermediate tension |Setting range: 0.00-100.00% 80.00%
Tension at max. roll )
P90.65 i Setting range: 0.00-100.00% 50.00% O
diameter
P90.66—
Reserved / / /
P90.68
P90.69 Set tension value Range: 0—30000N ON o
P90.70 Taper tension value |Range: 0—30000N ON o
Output frequency filter )
P90.71 ime Setting range: 0.000-10.000s 0.010s O
Output frequency for roll
P90.72 ) i Range: 0.00-300.00Hz 0.00Hz [ ]
diameter calculation
Line speed stabilization )
P90.73 ) Setting range: 0—60s 20s O
time
P90.74 Set roll diameter Setting range: 0Omm-P90.17 Omm O
P90.75 Stop roll diameter  |Setting range: Omm—P90.17 Omm O
P90.76 Min. roll diameter Setting range: 0—P90.17mm Omm O
Winding/Unwinding
. . 0: Normal
P90.77 reverse direction Lo Lo 0 ©
. 1: Winding/unwinding reversed
selection
Main traction roller .
P90.78 i Setting range: 1-10000mm 500mm ©
diameter
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function Name Description Default | Modify
code
Traction roller .
P90.79 o . Setting range: 0.01-300.00 1.00 ©
transmission ratio
Pulses per revolution of )
P90.80 . Setting range: 1-10000 1024 ©
traction motor
Line speed sampling .
P90.81 i Setting range: 0.001-0.200s 0.025s ©
ime
Sampling time pulse
P90.82 Range: 0—65535 0 [ J
count L
P90.83 Line speed filter time |Setting range: 0.000—10.000s 0.000s O
Torque mode .
0: Invalid
P90.84 zero-speed offset 0 O
1: Enable
enable
P90.85—
Reserved / / /
P90.86
Flexible control )
P90.87 o Setting range: 0.0-1.0 0.3 @)
coefficient
High-speed pulse count
P90.88 A Range: 0-65535 0 [ ]
High-speed pulse count
P90.89 B Range: 0—65535 0 (]
P90.90 A pulse percent Range: 0.00-100.00% 0.00% [ ]
P90.91 B pulse percent Range: 0.00-100.00% 0.00% (]
P90.92 Actual length Range: 0—65535 0 [ ]
Group P91—Tension control closed-loop functions
Inverter
function Name Description Default | Modify
code
0: Dancer position reference
1: Tension reference
2: All
3: AlI2
4: AI3
P91.00 PID reference method 0 @)
5-6: Reserved
7: Modbus communication (0.00-100.00%)
8:
CANopen/PROFINET/EtherCAT/PROFIBUS-
DP communication
Dancer position )
P91.01 Setting range: 0.00-10.00V 5.00vV O
reference
Position reference ACC )
P91.02 ime Setting range: 0.000-20.000s 2.000s O
|
Position reference DEC )
P91.03 i Setting range: 0.000-20.000s 2.000s O
ime
Position reference start |0: Feedback position
P91.04 » ) N 0 @)
position selection 1: Present position
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function Name Description Default | Modify
code
0: AlL
1: Al2
2: AI3
. 3—-4: Reserved
P91.05 Dancer/tensmh 5: Output torque (Calibrated at 200.0%) 1 ©)
feedback selection o
6: Modbus communication
7:
CANopen/PROFINET/EtherCAT/PROFIBUS-
DP communication
PID control action 0: Direct action
P91.06 . ) 0 ©)
selection 1: Reverse action
0: Max. frequency
1: Reference given frequency A
P91.07 PID output_ control 2: Max. tension 0 ©
selection )
3: Reference tension
4: Reference given frequency B
P91.08 Reserved / / /
0: Use the first set of parameters
1: Control based on roll diameter
(winding/unwinding initial roll diameter linear
PID control parameter |change)
P91.09 . i 0 ©)
selection 2: Adjust based on frequency
3: Adjust based on linear speed
4: Adjust based on deviation
5: Terminal
P91.10 Proportional gain 1  |Setting range: 0.000-30.000 0.200 O
P91.11 Integral time 1 Setting range: 0.00-30.00s 0.00s O
P91.12 Differential time 1 Setting range: 0.000-30.000s 0.000s O
P91.13 Proportional gain 2  |Setting range: 0.000-30.000 0.200 O
P91.14 Integral time 2 Setting range: 0.00-30.00s 0.00s O
P91.15 Differential time 2  |Setting range: 0.000-30.000s 0.000s O
P91.16 PID1 switching point |Setting range: 0.00-100.00% 4.00% O
P91.17 PID2 switching point |Setting range: 0.00-100.00% 45.00% O
P91.18 PID deviation limit  |Setting range: 0.00-100.00% 0.00% O
P91.19 | PID integral separation |Setting range: 0.00—100.00% 100.00% O
P91.20 PID differential limit |Setting range: 0.00-100.00% 0.00% O
P91.21 PID output upper limit |Setting range: 0.00-100.00% 100.00% O
P91.22 PID output lower limit |Setting range: 0.00—100.00% 100.00% O
P91.23 PID calculation cycle |[Setting range: 1-1000ms 1ms O
P91.24 Reserved / / /
P91.25 PID start delay Setting range: 0.000-10.000s 0.000s O
P91.26 PID output filter time  Setting range: 0.000-10.000s 0.000s O
P91.27 PID reference value |Range: 0.00-100.00% 0.00% o
P91.28 PID feedback value |Range: 0.00—-100.00% 0.00% o
P91.29 PID deviation value |Range: -100.00-100.00% 0.00% o
P91.30 PID-Kp monitor Range: -100.00-100.00% 0.00% o
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code
P91.31 PID—Ki monitor Range: -100.00-100.00% 0.00% o
P91.32 PID output percentage [Range: -100.00-100.00% 0.00% ([
P91.33 Deviation 0 Setting range: 0.00%—-P91.34 4.00% O
P91.34 Deviation 1 Setting range: P91.33-P91.35 12.00% O
P91.35 Deviation 2 Setting range: P91.34-P91.36 22.00% O
P91.36 Deviation 3 Setting range: P91.35-P91.37 37.00% O
P91.37 Deviation 4 Setting range: P91.36-P91.38 52.00% O
P91.38 Deviation 5 Setting range: P91.37-100.00% 72.00% O
P91.39 |Soft startup integral time|Setting range: 0.0-1000.0s 167.0s O
P91.40 Integral time 1 Setting range: 0.0-1000.0s 909.0s O
P91.41 Integral time 2 Setting range: 0.0-1000.0s 333.0s O
P91.42 Integral time 3 Setting range: 0.0-1000.0s 133.0s O
P91.43 Integral time 4 Setting range: 0.0-1000.0s 67.0s O
P91.44 Integral time 5 Setting range: 0.0-1000.0s 25.0s O
P91.45 Integral time 6 Setting range: 0.0-1000.0s 9.0s O
Deviation integral actual
P91.46 Range: 0.00-500.00% 0.00% o
value
0: Feedforward gain*All
Deviation integral action|1: Feedforward gain*Al2
P91.47 : . 0 ©)
channel selection 2: Feedforward gainx10V
3-4: Reserved
0: Feedforward gain unchanged
Deviation integral range [1: O to the feedforward gain upper limit
P91.48 . ) o 1 @)
selection 2. -(feedforward gain upper limit) to
+(feedforward gain upper limit)
Deviation integral upper )
P91.49 limit Setting range: 0.00-500.00% 500.00% @)
imi
P91.50 Deviation integral gain |Setting range: 0.00-500.00% 50.00% (©)
Setting range: 0x00-0x11
Ones place:
L 0: Automatic reset
Deviation integral ) .
1: Terminal reset (shared roll diameter reset
P91.51 power-down memory ) 0x10 (©)
. terminal)
selection
Tens place:
0: Save at power loss
1: Do not save at power loss
Low-speed PID output )
P91.52 limit Setting range: 0.00-100.00% 0.00% ©)
imi
P91.53 Low-speed PID range |Setting range: 0.00—100.00% 2.00% ©)
Low-speed PID )
P91.54 ] ) Setting range: 0.000-60.000s 0.000s
re-effective time
0: Enable
1: Disable 1
P91.55 Reverse control . . 0 ©
2. Disable 2 (Reverse rotation, frequency
reference is 0)
P91.56 Zero-speed control  |0: Zero speed run (Reverse rotation, 0 @]
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function Name Description Default | Modify
code
frequency reference is 0)
1. Self-adaptive operation (reverse, PID
feedforward no longer active)
P91.57 Reserved / / /
Material break detection _
P91.58 L Setting range: 0.00-10.00V 0.00v ©
upper limit
Material break detection .
P91.59 o Setting range: 0.00-10.00V 0.00Vv @)
lower limit
Feeding interrupt )
P91.60 . . ] Setting range: 0—10000ms 500ms (@)
detection filter time
Material break detection )
P91.61 Setting range: 0.0-10.0s 6.0s @)
start delay
Continued run time after _
P91.62 . Setting range: 0.0-60.0s 10.0s @)
Material break
Running frequency after i
P91.63 ) Setting range: 0.00-50.00Hz 5.00Hz ©)
material break
Disconnection detection |0: Automatic
P91.64 ) . 0 ©)
mode 1: External terminal signal
Group P92—Tension control auxiliary functions
Inverter
function Name Description Default | Modify
code
Winding pre-drive .
P92.00 ) Setting range: 50.00—-200.00% 105.00% (©)
frequency gain
Unwinding pre-drive .
P92.01 } Setting range: 50.00—-200.00% 95.00% @)
frequency gain
P92.02 | Pre-drive control delay |Setting range: 0.0-60.0s 1.0s (©)
P92.03 Fixed length setting |Setting range: 0—-65535m 10000m (©)
P92.04 Pulses per meter Setting range: 0.01-655.35 1.00 O
Creep speed )
P92.05 Setting range: 0.01-20.00 5.00 (©)
(Reserved)
Fixed-length creep i
P92.06 Setting range: 0—-1000m 10m O
length (Reserved)
Fixed length output |0: No output at length reached
P92.07 1 (©)
control 1: Output at length reached
Segmented roll )
P92.08 ) . Setting range: 0-P92.09 100 O
diameter 1 setting
Segmented roll i
P92.09 . . Setting range: P92.08-P92.10 150 O
diameter 2 setting
Segmented roll )
P92.10 ) . Setting range: P92.09-P92.11 200 O
diameter 3 setting
Segmented roll )
P92.11 . ; Setting range: P92.10-P92.12 230 O
diameter 4 setting
Segmented roll )
P92.12 ) . Setting range: P92.11-P92.13 280 O
diameter 5 setting
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Segmented roll i
P92.13 ) . Setting range: P92.12-P92.14 320 O
diameter 6 setting
Segmented roll i
P92.14 ) . Setting range: P92.13-P92.15 350 O
diameter 7 setting
Segmented roll i
P92.15 . . Setting range: P92.14-P92.16 380 O
diameter 8 setting
Segmented roll i
P92.16 ) . Setting range: P92.15-P92.17 400 O
diameter 9 setting
Segmented roll .
P92.17 ) . Setting range: P92.16-P92.18 420 O
diameter 10 setting
Segmented roll i
P92.18 ) . Setting range: P92.17-P92.19 450 O
diameter 11 setting
Segmented roll )
P92.19 ) . Setting range: P92.18-P92.20 460 O
diameter 12 setting
Segmented roll i
P92.20 ) . Setting range: P92.19-P92.21 470 O
diameter 13 setting
Segmented roll )
P92.21 ) . Setting range: P92.20-P92.22 480 O
diameter 14 setting
Segmented roll i
P92.22 ) . Setting range: P92.21-P92.23 500 O
diameter 15 setting
Segmented roll i
P92.23 ) . Setting range: P92.22-P92.24 520 O
diameter 16 setting
Segmented roll )
P92.24 ) . Setting range: P92.23-P92.25 560 O
diameter 17 setting
Segmented roll )
P92.25 ) . Setting range: P92.24-P92.26 600 O
diameter 18 setting
Segmented roll )
P92.26 ) . Setting range: P92.25-P92.27 620 O
diameter 19 setting
Segmented roll )
pP92.27 ) . Setting range: P92.26—P90.17 680 O
diameter 20 setting
P92.28 Taper 1 Setting range: 0.00-100.00% 1.00% O
P92.29 Taper 2 Setting range: 0.00-100.00% 3.00% O
P92.30 Taper 3 Setting range: 0.00-100.00% 5.00% O
P92.31 Taper 4 Setting range: 0.00-100.00% 10.00% O
P92.32 Taper 5 Setting range: 0.00-100.00% 15.00% O
P92.33 Taper 6 Setting range: 0.00-100.00% 20.00% O
P92.34 Taper 7 Setting range: 0.00-100.00% 25.00% O
P92.35 Taper 8 Setting range: 0.00-100.00% 30.00% O
P92.36 Taper 9 Setting range: 0.00-100.00% 32.00% O
P92.37 Taper 10 Setting range: 0.00-100.00% 35.00% O
P92.38 Taper 11 Setting range: 0.00-100.00% 38.00% O
P92.39 Taper 12 Setting range: 0.00-100.00% 40.00% O
P92.40 Taper 13 Setting range: 0.00-100.00% 42.00% O
P92.41 Taper 14 Setting range: 0.00-100.00% 44.00% O
P92.42 Taper 15 Setting range: 0.00-100.00% 46.00% O
P92.43 Taper 16 Setting range: 0.00-100.00% 48.00% O
P92.44 Taper 17 Setting range: 0.00-100.00% 50.00% O
P92.45 Taper 18 Setting range: 0.00-100.00% 52.00% O
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P92.46 Taper 19 Setting range: 0.00-100.00% 54.00% O
P92.47 Taper 20 Setting range: 0.00-100.00% 56.00% O
Setting range: 0-5
0: Reserved
1: HNKS travel-specific macro
P92.48 Industry macro 2: HNKS lifting-specific macro 0 (@)
3: Reserved
4: Reserved
5: HNKS in-plant lifting-specific macro
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9 Troubleshooting

9.1 What this chapter contains

This chapter describes how to view fault information, reset faults, and query the fault history for the rectifier and inverter
units. A complete list of alarms and fault information as well as possible causes and corrective measures are presented in
this chapter.

Only trained and qualified professionals are allowed to carry out the operations mentioned in
A this chapter. Please carry out operations according to instructions presented in chapter 1
Safety precautions.

9.2 Indications of alarms and faults

Faults are indicated by indicators. Refer to section 5.4 Operation procedure. When the indicator is on, the alarm or
fault code displayed on the keypad indicates the power unit is in an abnormal state. Use the information provided in this
chapter to identify the cause of the alarm or fault and the corresponding corrective action. If you cannot determine the
cause of the alarm or fault, contact your local INVT office.

9.3 Fault reset
9.3.1 Rectifier fault reset

When the fault screen is displayed, the rectifier unit can be reset by pressing the DATA/ENT]| key on the keypad, via a
digital input, or by power cycling the rectifier unit. After the fault is cleared, the rectifier unit can be restarted.

9.3.2 Inverter fault reset

When the fault screen is displayed, the inverter unit can be reset by pressing the DATA/ENT]| key on the keypad, via a
digital input, or by power cycling the inverter unit. After the fault is cleared, the motor can be started again.

9.4 Fault history

Function codes P19.00 to P19.05 of the rectifier unit record the types of the six most recent faults. Function codes P19.06
to P19.13, P19.16 to P19.23, and P19.26 to P19.33 record the operating data of the rectifier unit at the time of the three
most recent faults.

Function codes P07.27 to P07.32 of the inverter unit record the types of the six most recent faults. Function codes P07.33
to P07.40, P07.41 to P07.48, and P07.49 to P07.56 record the operating data of the inverter unit at the time of the three
most recent faults.

9.5 Faults and solutions
9.5.1 Rectifier unit faults and solutions

When a fault occurred, handle the fault as follows:

1. After the rectifier unit has a fault, check whether keypad display is improper. If yes, contact the local INVT office.
2. If no, check function group P19 to view the fault record parameters and understand the actual condition.

3. Check the following table for the exception and solution.

4. Rectify the fault or ask for help.

5. After confirming the fault is removed, perform fault reset, and start running.

Note: The numbers enclosed in square brackets such as [1], [2] and [3] in the Fault type column in the following table
indicate the fault type codes read through communication.
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Fault . . .
Fault description Possible cause Solution
code
The grid voltage is 20% lower
than the general value, or the -
Lvl Input grid undervoltage Check the grid input power.
putg g internal hardware circuit of d Putp
the rectifier unit is abnormal.
The grid voltage is 20%
higher than the general value,|Check the grid input power.
ovl [2] Grid overvoltage or the internal hardware Check the settings of related function
circuit of the rectifier unitis  |codes.
abnormal.
Check the wiring of the R phase on the
Half-controlled rectifier |Wiring of the R phase on the g . P
SPI1 . o half-controlled rectifier and check the
input R-phase loss  |half-controlled rectifier. .
grid voltage.
Check the wiring of the S phase on the
Half-controlled rectifier |Wiring of the S phase on the g o P
SPI2 ) . half-controlled rectifier and check the
input S-phase loss  |half-controlled rectifier. .
grid voltage.
. - Check the wiring of the T phase on the
Half-controlled rectifier |Wiring of the T phase on the g o P
. . half-controlled rectifier and check the
input T-phase loss or |half-controlled rectifier. .
SPI3 . grid voltage.
uncontrolled rectifier |All outputs of the uncontrolled .
e Check the grid voltage of the
output phase loss  [rectifier. -
uncontrolled rectifier.
PLLF [[6] Phase lock failure The grid voltage is abnormal. |Check the input wiring and grid voltage.
Check the bus voltage.
Bus undervoltage occurs Adjust the undervoltage threshold
Lv [7] Bus undervoltage . .
during running. parameter.
Replace the main control board.
Check the bus voltage.
Adjust the overvoltage threshold
DC bus overvoltage occurs
ov [8] Bus overvoltage . . parameter.
during running. .
Replace the main control board.
Check the braking unit wiring.
. Control parameter
0] EEPROM operation Press [STOP/RST] to reset.
EEP ] P reading/writing error. .
fault Replace the main control board.
EEPROM damaged.
. o . - Check the braking unit, and replace with
11] Braking unit direct  |Braking circuit fault or . .
bCE . . . new braking transistor.
connection fault damaged braking transistor. )
Increase the brake resistance.
External fault input active at S L
EF [12] External fault . Check external device input.
terminal
Braking circuit fault or . . .
9 . . Check the braking unit, and replace with
. . damaged braking transistor. ) i
boL B] Braking unit overload . new braking transistor.
Resistance of the external . . .
. . . Increase the braking resistor resistance.
braking resistor is small.
Braking circuit fault or
. g ) . Check the braking unit, and replace with
4] Braking component |damaged braking transistor. . .
boC . new braking transistor.
overcurrent Resistance of the external . . .
. . . Increase the braking resistor resistance.
braking resistor is small.
Incorrect baud rate. Set a proper baud rate.
Communication line fault. Check the communication port wiring.
E-485 ] RS485 communication |Incorrect communication Set the communication address
fault address. correctly.
Communication suffers from |Replace or change wiring to enhance
strong interference. anti-interference.
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Fault L . .
Fault description Possible cause Solution
code
Poor line contact.
Termination resistor not Check the wiring and connect the
CANopen/CAN enabled. termination resistor.
E-CAN broadcast Communication baud rates |Set the same baud rate.
communication fault |do not match; Check the surrounding environment, and
The peripheral interference is |eliminate interference effects.
too large.
Incorrect communication
address.
Termination resistor .
) Check the related settings;
[18] PROFIBUS-DP disconnected. ) )
E-DP o ) Check the surrounding environment, and
communication fault |Improper master GSD file o .
) . eliminate interference effects.
configuration.
The peripheral interference is
too large.
Line contact is poor. Check the line.
[20] PLC card ) ) . . .
E-PLC L The peripheral interference is |Check the surrounding environment, and
communication fault . .
too large. eliminate interference effects.
H1 [21] Bridge rectifier |The air duct is blocked or the
o]
module overheating |fan is damaged. . .
. Ventilate the air duct or replace the fan.
Ambient temperature too .
[22] Brake overheat | . Lower the ambient temperature.
boH fault high.
au
Long-time overload running.
The configuration on the host
controller is incorrect. i .
i ) . |Check the configuration on the host
The peripheral interference is
PROFINET controller.
E-PN L ) too large. ) )
communication timeout ) Check the surrounding environment, and
Note: This fault does not o .
eliminate interference effects.
apply to non-gateway-type
rectifier units.
Keypad cable connected
. P . Check for and remove the external
improperly or disconnected. |.
interference source.
[55] Parameter Keypad cable too long,
E-DNE . . Replace the hardware and seek
download error causing strong interference. . )
maintenance services.
Data storage error occurred
Re-back up the data on the keypad.
to the keypad.
The number of actual slave
nodes (P17.15) conflicts with
the number of set slave
nodes (P21.33).
Line contact is poor.
o p Check the values of P17.15 and P21.33.
Termination resistor not Switch on the matching resistor
[56] Partial slave unit |enabled. g '
OFFL . L Set the same baud rate.
offline Communication baud rates
Check all master/slave addresses.
do not match. Check CAN owork ‘
The master/slave addresses ec Open hetwork parameters.
conflict.
Note: This fault does not
apply to non-gateway-type
rectifier units.
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Note: Uncontrolled rectifier units do not have Lv1, Ovl, E-485, E-CAN, E-PN, OFFL, or E-CAT faults, and SPI1 indicates

Fault L . .
Fault description Possible cause Solution
code
The configuration on the host
controller is incorrect. ) .
] ] . |Check the configuration on the host
[57] EtherCAT The peripheral interference is
o . controller.
E-CAT |communication timeout |too large. . .
_ Check the surrounding environment, and
fault Note: This fault does not o i
eliminate interference effects.
apply to non-gateway-type
rectifier units.
Duplicate slave nodes on the
communication network in ) .
Check for duplicate slave node IDs in the
master mode. o
. communication network.
[58] Master/slave CAN |Mismatch between the o
SECAN L Check the wiring between the master
communication fault |[number of slave nodes .
node and each slave node in the
detected by the master and o
) communication network.
the number configured on the
master in master mode
[59] Slave fault on the
Check the slave status and remove the
S-Err master/slave CAN  |A slave fault occurs.
slave fault.
network

an input phase loss fault.

9.5.2 Inverter unit faults and solutions

When a fault occurred, handle the fault as follows:

=

2
3
4.
5

Note: The numbers enclosed in square brackets such as [1], [2] and [3] in the Fault type column in the following table

After the inverter unit has a fault, check whether keypad display is improper. If yes, contact the local INVT office.

If no, check function group P07 to view the fault record parameters and understand the actual condition.

Rectify the fault or ask for help.

indicate the fault type codes read through communication.

. See the following table for a detailed solution and check for exceptions.

. After confirming the fault is removed, perform fault reset, and start running.

Fault Fault description Possible cause Solution
code
E001 [1] Inverter unit Increase ACC/DEC time.
U-phase protection |ACC is too fast. Replace the power unit.
[2] Inverter unit IGBT module damaged. The device and system has been
F002 V-phase protection [Misoperation is caused by|grounded reliably.
interference. Check for loose drive wires.
Drive wires are poorly|Check whether there is strong
[3] Inverter unit connected. interference surrounding the peripheral
F003 W-phase protection |To-ground short circuit|device.
occurs. Check for abnormal motor wiring and
motor-to-ground short connection.
E004 [4] Overcurrent during |[ACC/DEC is too fast. Increase ACC/DEC time.
ACC The voltage of the grid is too|Check the input power;
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Fault L . .
Fault description Possible cause Solution
code
E005 [5] Overcurrent during |low. Select the inverter with larger power;
DEC Inverter power is too small; [Check if the load is short circuited
Load transient or exception|(to-ground short circuit or line-to-line
occurred; short circuit) or the rotation is not
To-ground short circuit or|smooth;
£006 [6] Overcurrent during |output phase loss occurred. |Check the output wiring.
constant speed running|Strong external interference|Check whether there is strong
sources existed. interference.
The overvoltage stall|Check the setting of related function
protection is not enabled. codes.
[7] Overvoltage during i i Check the input power.
EO007 Exception occurred to input ) )
ACC voltage Check whether load DEC time is too
[8] Overvoltage during ge. short.
E008 Large energy feedback. . .
DEC . . or the motor starts during rotating.
Lack of braking units. .
) . _|Install dynamic brake components.
[9] Overvoltage during |Energy-consumption braking ) .
E009 . Check the settings of related function
constant speed running|is not enabled.
codes.
Grid voltage is too low. Check the grid input power supply.
EO010 | [10] Bus undervoltage |The overvoltage stall|Check the settings of related function
protection is not enabled. codes.
Grid voltage is too low.
The motor rated current is set|Check the grid voltage.
incorrectly. Reset the rated current of the motor.
EO011 [11] Motor overload ) .
Motor stalling has occurred or|Check the load and adjust the torque
load sudden change is too|boost quantity.
great.
ACC is too fast. .
. __|Increase ACC time.
The motor is restarted during )
. . Avoid restart after stop.
[12] Inverter unit rotating. )
E012 ) i Check the grid voltage;
overload Grid voltage is too low. ; i
. Select the inverter with larger power;
Load is too large.
i Select a proper motor.
Power is too small.
One or two of the R, S, and T|Check the input wiring.
EO13 [13] Input phase loss L .
phases missing Check the grid voltage.
Phase loss occurred to U, V, .
Check the output wiring.
E014 |[14] Output phase loss |W output (or the three phases
. ) Check the motor and cables.
of motor is asymmetrical).
Rectifier air duct blocked or
- fan damaged. . .
[15] Rectifier module ) Ventilate the air duct or replace the fan.
EO015 . Ambient temperature too .
overheating high Lower the ambient temperature.
Long-time overload running.
The air duct is blocked or the
fan is damaged. . .
[16] Inverter module ) g Ventilate the air duct or replace the fan.
EO016 Ambient temperature too .
overheat high Lower the ambient temperature.
Long-time overload running.
External fault input signal of S L
EO017 [17] External fault ) PUESId Check external device input.
terminal acts.
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Fault L . .
Fault description Possible cause Solution
code
Incorrect baud rate. Set a proper baud rate.
Communication line fault. Check the communication port wiring.
Eo1s [18] RS485 Incorrect communication|Set  the  communication  address
communication fault |address. correctly.
Communication suffers from|Replace or change wiring to enhance
strong interference. anti-interference.
Poor contact of the connector
of control board.
. ._|Increase the default value of P11.26.
[19] Current detection |The Hall component is
E019 Check the connector and re-plug.
fault damaged. ) )
) Replace the main control board or unit.
Exception occurred to
amplification circuit.
Motor capacity does not
match with the inverter . L .
. ) Replace the inverter unit with a suitable
capacity, this fault may occur
. . . model, or use V/F control.
easily if the difference
) _|Set the motor type and nameplate
between them is exceeds five
parameters correctly.
) power classes;
[20] Motor autotuning . Empty the motor load and re-perform
E020 Motor parameter is set .
fault imoroperly: autotuning.
propert; . Check the motor wiring and parameter
The parameters gained from setu
autotuning deviate sharply - -
Check whether the frequency upper limit
from the standard|.
is larger than 2/3 of the rated frequency.
parameters.
Autotuning timeout.
Control arameter
[21] EEPROM ) . P Press [STOP/RST| to reset.
E021 ) reading/writing error. i
operation fault Replace the main control board.
EEPROM damaged.
PID feedback offline. . .
[22] PID feedback Check PID feedback signal wires.
E022 ) PID feedback source
offline fault . Check PID feedback source.
disappears.
Braking resistor resistance . . .
100 |0V\? Replace the braking resistor with one of
) higher resistance.
Internal damage to the ) .
) Check the drive wire.
braking IGBT. )
. ) i . Check whether there is strong
[23] Rectifier braking |False triggering caused by|. . .
E023 . . interference surrounding the peripheral
unit fault interference. .
. . . device.
Poor drive wire connection. L .
. Keep good ventilation to lower ambient
Short circuit to ground.
) . temperature.
Braking transistor i .
Ventilate the air duct or replace the fan.
overtemperature.
E024 [24] Running time  |The actual running time is|Ask for the supplier and adjust the set
reached longer than the set time. running time.
i The inverter releases
[25] Electronic overload Check the load and the overload alarm
E025 overload alarm based on the|
fault points.
set value
Keypad cable connected|Check the keypad cable to determine
E026 [26] Keypad improperly or disconnected. |whether a fault occurs.
communication fault |Keypad cable too long,/Check for and remove the external
causing strong interference. |interference source.
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Fault
code

Fault description

Possible cause

Solution

Keypad mainboard

communication circuit error.

or

Replace the hardware and seek

maintenance services.

E027

[27] Parameter upload
error

Keypad cable connected
improperly or disconnected.
Keypad cable too long,
causing strong interference.
Keypad or mainboard

communication circuit error.

Check for and remove the external
interference source.
Replace the hardware
maintenance services.
Replace the
maintenance services.

and seek

hardware and seek

E028

[28] Parameter
download error

Keypad cable connected
improperly or disconnected.
Keypad long,
causing strong interference.
Data storage error occurred

to the keypad.

cable too

Check for and
interference source.
Replace the
maintenance services.

Re-back up the data on the keypad.

remove the external

hardware and seek

E029

[29] PROFIBUS-DP
communication fault

Incorrect baud rate.
Communication line fault.
Incorrect communication
address.

Communication suffers from

strong interference.

Set a proper baud rate.

Check the communication port wiring.
Set the
correctly.
Replace or change wiring to enhance

communication  address

anti-interference.

EO30

[30] Rectifier CAN

broadcast fault or

rectifier CANopen
communication fault

Incorrect baud rate.
Communication line fault.
Incorrect communication
address.

Communication suffers from

strong interference.

Set a proper baud rate.

Check the communication port wiring.
Set the address
correctly.

Replace or change wiring to enhance

communication

anti-interference.

EO31

[31] Local CANopen
communication fault

Incorrect baud rate.
Communication line fault.
Incorrect communication
address.

Communication suffers from

strong interference.

Set a proper baud rate.

Check the communication port wiring.
Set the
correctly.
Replace or change wiring to enhance

communication address

anti-interference.

E032

[32] Ground
short-circuit fault 1
(Hardware overcurrent)

Inverter unit output shorted to
ground.

Current detection circuit fault.
Actual motor power setting
differs excessively from the
inverter unit power.

Check whether the motor wiring is
normal.

Replace the Hall sensor.

Replace the main control board.

Reset the motor parameters properly.

EO33

[33] Ground
short-circuit fault 2
(Software overcurrent)

Inverter unit output shorted to
ground.

Current detection circuit fault.
Actual motor power setting
differs excessively from the
inverter unit power.

Check whether the motor wiring is
normal.

Replace the Hall sensor.

Replace the main control board.

Reset the motor parameters properly.

EO034

[34] Speed deviation
fault

The load is too heavy or
stalled.

Check the load to ensure it is proper, and
increase the detection time.

Check whether the control parameters
are set properly.
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Fault L . .
Fault description Possible cause Solution
code
SM control parameters are|Check the load and ensure the load is
set incorrectly. normal.
E035 [35] Mal-adjustment |Autotuned parameters are|Check whether control parameters are
fault not accurate. set correctly.
The inverter is not connected|Increase the mal-adjustment detection
to the motor. time.
) The inverter performs the
[36] Electronic Check the load and the underload alarm
EO036 underload alarm based on| .
underload fault points.
the set value
Incorrect encoder wire
[37] Encoder sequence, or one or more .
EO037 . . . ) Check the encoder wiring.
disconnection fault |[signal wires not properly
connected.
Encoder speed signal
[38] Encoder reverse . . . . .
EO38 o opposite to motor running|Correct the encoder direction setting.
direction fault ) ]
direction.
[39] Encoder Z pulse |Z signal wires are . .
E039 ] . . Check the wiring of Z signal.
disconnection fault |disconnected.
Safe torque off function is
E040 [40] Safe torque off
enabled by external forces.
The wiring of STO is ) - .
. Check whether terminal wiring of STO is
. improper; i
[41] Exception proper and firm enough;
.. |Fault occurred to external )
EO041 |occurred to safe circuit ) Check whether the external switch of
switch of STO;
of channel 1 STO can work properly;
Hardware fault occurred to
o Replace the control board.
safety circuit of channel 1.
Check whether terminal wiring of STO is
The wiring of STO is|proper and firm enough;
. improper; Check the external wiring of the user
[42] Exception . .
__|Fault occurred to external|interface and verify that the 24 V supply
EO042 |occurred to safe circuit| )
switch of STO; is normal.
of channel 2 )
Hardware fault occurred to|Check whether the external switch of
safety circuit of channel 2. STO can work properly;
Replace the control board.
[43] Exception
occurred to both Hardware fault occurred to
E043 o Replace the control board.
channel 1 and channel |STO circuit.
2
[44] Safety code
E044 FLASH CRC check |Control board is faulty. Replace the control board.
fault
[45] PLC card custom
E045
fault 1
[46] PLC card custom . Check the PLC expansion card
E046 Fault defined by the PLC L )
fault 2 ] application program to determine the
expansion card.
cause of the fault.
[47] PLC card custom
E047
fault 3
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Fault L . .
Fault description Possible cause Solution
code
[48] PLC card custom
E048
fault 4
[49] PLC card custom
E049
fault 5
[50] PLC card custom
E050
fault 6
[51] PLC card custom
EO51
fault 7
[52] PLC card custom
E052
fault 8
[53] PLC card custom
EO53
fault 9
[54] PLC card custom
EO54
fault 10
. Two expansion cards of the same type
Two expansion cards of the .
. are not supported. Check the expansion
. same type installed.
[55] Duplicate card types, and remove one card after
EO55 . At least two PZD groups are
expansion card type i . power-off.
configured in groups P14, ) .
Check the PZD settings in groups P14,
P15, and P16.
P15, and P16.
E056 [56] Encoder UVW loss|No electric level variation|Check the wiring of UVW;
fault occurred to UVW signal. Encoder is damaged.
Incorrect  host  controller ) )
[57] PROFINET confiquration Check the host controller configuration.
EO57 |communication timeout g ) ' Check the surrounding environment, and
Excessive external| = | i
fault . eliminate interference effects.
interference.
Duplicate slave nodes on the
mmunication n rk in . .
communicatio etwo Check for duplicate slave node IDs in the
master mode. L
. communication network.
[58] Master/slave CAN |Mismatch between the .
EO058 . Check the wiring between the master
communication fault |number of slave nodes .
node and each slave node in the
detected by the master and o
) communication network.
the number configured on the
master in master mode.
) Check the wiring of the motor
Motor overtemperature input . . )
. . overtemperature input terminal (terminal
terminal is valid. .
. |function 57).
[59] Motor The temperature detection
E059 . . Check whether the temperature sensor
overtemperature fault |resistance is abnormal. is broper-
Long-time overload running proper;
. Check the motor, and perform
or exception occurred. .
maintenance on the motor.
Check whether the expansion card
inserted can be supported.
There is data transmission in|Stabilize the expansion card interfaces
E060 [60] Failure to identify |the interface of card slot 1,|after power-off, and check whether the
the card in card slot 1 |but it cannot read the card|fault persists at next power-on.
type. Check whether the insertion port is
damaged, if yes, replace the insertion
port after power-off.
EO61 [61] Card recognition |There is data transmission in|Check whether the expansion card
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Fault L . .
Fault description Possible cause Solution
code
failure in slot 2 the interface of card slot 2,|inserted can be supported.
but it cannot read the card|Stabilize the expansion card interfaces
type. after power-off, and check whether the
fault persists at next power-on.
Check whether the insertion port is
damaged, if yes, replace the insertion
port after power-off.
Check whether the expansion card
inserted can be supported.
[63] Slot 1 card . o Stabilize the expansion card interfaces
o There is no data transmission|after power-off, and check whether the
E063 |communication timeout|. . .
fault in the interface of card slot 1. |fault persists at next power-on.
Check whether the insertion port is
damaged, if yes, replace the insertion
port after power-off.
Check whether the expansion -card
inserted can be supported.
Stabilize the expansion card interfaces
[64] Slot 2 card . .
o There is no data transmission|after power-off, and check whether the
E064 |communication timeout|, . )
fault in the interface of card slot 2. |fault persists at next power-on.
Check whether the insertion port is
damaged, if yes, replace the insertion
port after power-off.
Incorrect  host  controller . .
[66] EtherCAT ] ) Check the host controller configuration.
o configuration. ) )
E066 |communication timeout ] Check the surrounding environment, and
Excessive external| )
fault . eliminate interference effects.
interference.
[69] Slave fault on the
Check the slave status and remove the
E069 master/slave CAN |A slave fault occurs.
slave fault.
network
Incorrect brake wiring. o
[72] Brake feedback . Check the brake wiring.
EQ072 Mechanical damage to the )
fault Check the brake mechanism.
brake.
. |Incorrect brake wiring. »
[73] Torque verification . Check the brake wiring.
EO073 Mechanical damage to the )
fault Check the brake mechanism.
brake.
) Incorrect terminal settings. ] )
[76] Terminal command . . |Check the terminal settings.
EO76 . Incorrect terminal connection ] )
abnormal protection Check the terminal connection mode.
mode.
Incorrect brake wiring. B
) ) Check the brake wiring.
EO079 [79] Brake failure  |Mechanical damage to the )
Check the brake mechanism.
brake.
) .~ |No All input. .
[92] Al1 disconnection . |Check the All input.
E092 Incorrect All  connection .
fault Check the All connection mode.
mode.
) ) No AlI2 input. )
[93] Al2 disconnection . |Check the Al2 input.
E093 Incorrect Al2  connection .
fault d Check the Al2 connection mode.
mode.
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Fault L . .
Fault description Possible cause Solution
code
) ) No AlI3 input. )
[94] AI3 disconnection . |Check the AI3 input.
E094 Incorrect AI3  connection .
fault Check the AI3 connection mode.
mode.
£096 [96] No upgrade The program cannot be|lf remote upgrade is not required,
bootloader upgraded remotely. disable it via P14.40.
) No tension control feedback|Check the tension control feedback
[109] Tension control | )
input. input.
E109 feedback . .
) ) Incorrect  tension  control|{Check the tension control feedback
disconnection fault ) .
feedback connection mode. |connection mode.
[110] PG card detected |The temperature detected by
Check for external overtemperature.
E110 |motor overtemperature |[EC-PG707-24 exceeds the o .
Check and maintain related devices.
fault threshold.
[111] 10O card detected |The temperature detected by
Check for external overtemperature.
E111 |motor overtemperature |[EC-10702 exceeds the o .
Check and maintain related devices.
fault threshold.
. Temperature detection
[112] Analog input . .
exceeds the threshold. Check the cooling device.
E112 detected motor .
Incorrect AO output type|Check the related function codes.
overtemperature fault
selected.
Incorrect baud rate. Set a proper baud rate.
Communication line fault. Check the communication port wiring.
) Incorrect communication|Set the communication address
E129 |[[129] Slave offline fault
address. correctly.
Communication suffers from|Replace or change wiring to enhance
strong interference. anti-interference.
Incorrect encoder wire
[591] Full-closed-loop
" sequence, Oor one oOr more .
E591 position encoder . . Check the encoder wiring.
) ) signal wires not properly
disconnection
connected.
E592— | [592-E599] SSl card |Incorrect position  control|Check the position control parameter
E599 fault parameter settings. settings.

9.5.3 Other status

Displayed . )
Status type Possible cause Solution
code
. The system is powered off or ) .
PoFF System power failure . Check the grid environment.
the bus voltage is too low.
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9.6 Analysis of common inverter unit faults
9.6.1 Motor fails to work

Motor fails to work

Is POWER indicator on?
Is there any information
displayed on the keypad?

Are the input circuit breaker and
contactor on the input side closed?

Close the input circuit
breaker and contactor.

Normal

Correct the fault according to the
fault information

Is there any fault information
displayed on the keypad?

VFD fault

Check the VFD input voltage with a
multimeter

Running properly

Exception occurs

Check the voltage of the
grid

Communication

Terminal

Identiy the channel of running
commands

Does it run properly after the
parameters are reset?

‘Are communication parameters set
properly?

Boes it run properly after the terminal
is closed?

Is the state of the input terminal Running properly

Running properly correct?

Does it run properly after proper
communication wiring?

Running properly

Exception occurs

Running properly

Is the speed command set properly?

Does it run properly after the speed
command is properly set?

Exception occurs

Check the voltage of UVW with a
multimeter

VFD fault

Normal

Wire the motor properly

Is the motor properly wired?

Is the load too heavy? Motor fault

The motor is locked due to
heavy loads. Reduce the load
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9.6.2 Motor vibrates

Motor vibrates or emits
an unusual sound.

Are the motor parameters
and motor type set
correctly?

Is autotuning performed?

Are the V/F vibration
parameters set properly?

Is it vector control?

Set the parameters
properly.

Are the speed-loop and
current-loop parameters set
properly?

Yes

Does frequency reference
fluctuate abnormally

Do unusual fluctuations
occur in the load?

If an inverter unit fault
occurs, contact us.
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Set the motor type and
parameters correctly.

Perform autotuning.

Set the parameters
properly.

Check the frequency
reference.

Check the load.
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9.6.3 Overvoltage

Overvoltage fault (OV)

U, V, and W shorted to
ground?

S the wiring on the output si
of the VFD performed
properly?

Is the ACC/DEC time too
short?

Check and adjust the
load.

reverse by the load?

There may be a VFD
fault. Contact us.

Is the voltage of the power
supply within the standard

Are the VFD output terminals

Is the motor being driven in

Ensure the power supply
meets the requirement.

Yes

Clear the output short-
to-ground fault and
perform the wiring
correctly.

Perform the wiring
correctly.
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Can ACC/DEC time be
prolonged?

Prolong the ACC/DEC
time.

Does the VFD have braking
components?

Install braking
components.

Adjust the braking
components and
resistance value.
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9.6.4 Undervoltage

Undervoltage fault

Ensure the power supply meets

Is the voltage of the power supply the requirement

within the standard range?

Close the input circuit breaker
or contactor, and correct the
fault.

Is the input circuit breaker or
contactor open or faulty?

s there a high-power device running
on the grid that pulls down the
voltage of the grid?

Improve the power supply
quality of the grid.

Did the VFD lose power while
running?

Identify the cause of power
loss, and clear the fault.

There may be a VFD fault.
Contact us
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9.6.5 Motor overheating

Unusual heating of
the motor

No
Are the motor parameters

set properly?

Yes

No
Is parameter autotuning
performed?

Yes

No
Does the motor run at a low
peed continuously?

Yes
No

Is it a variable-frequency
motor?

Yes

Yes
Is the load too heavy?

No

Are the motor phases No

balanced?

Yes
. Yes
Is the carrier frequency too
low?

No

Yes

Is the motor cable too long?

No

There may be a VFD
fault. Contact us.
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Set the motor
parameters properly

Perform parameter
autotuning

Use a variable-
frequency motor

Reduce the load

Replace the motor

Set the carrier
frequency properly

Add an output filter
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9.6.6 Inverter unit overtemperature

Inverter unit
overtemperature

Is the load too
heavy, or is the inverter unit
capacity too small?

Reduce the load and
increase the capacity
of the inverter unit.

Yes

Is the ambient temperature
too high?

Add a cooling device
or derate inverter
unit.

Does the fan of the VFD
emit an unusual sound?

It may be an inverter
unit fault. Contact us

Is the heat sink blocked?

Clean the heat sink
to improve the
cooling conditions.

Is the carrier frequency too
high?

Reduce the carrier
frequency.

There may be a VFD
fault. Contact us.
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9.6.7 Motor stalls during ACC

There may be a VFD
fault or interference.
Contact us

No

and increase the capacity of
the VFD

Reduce the torque of the load

Is the torque boost too high?

Modify the torque
boost

Motor stalls during
ACC

Is the ACC time too short?

Check the voltage of
the motor terminals with a

the defined
range?

Is the load torque too large?

Is parameter autotuning
performed?

Increase the ACC time

Use larger cables, shorten
the wiring distance, adjust
multimeter. Is the voltage within

the voltage drop of the
output reactor, etc.

Is the load or inertia too large?

Is a special motor used?

Reduce the inertia of the
load and increase the
capacity of the VFD

Perform motor parameter
autotuning

There may be a VFD fault
or interference. Contact

us
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9.6.8 Overcurrent

Decrease the torque boost

Adjust the V/F curve

Set the
VIF vibration control
parameters properly

Yes

Is the torque boost too high?

Is the multi-point V/F curve set
improperly?

Does unusual vibration occur on
the motor?

No

There may be a VFD
fault. Contact us

Overcurrent

Are the VFD output terminals U ves
V, and W shorted to ground?
No
Disconnect the motor cable and Yes
check for continuity to ground.
No
Yes
Is the motor shorted to ground?
No
No

Are the motor type and
parameters set properly?

Is parameter autotuning
performed?

Yes
Is the ACC/DEC time too short?

Yes

Is the load too heavy?

No

Are there any interference
sources?

No

No

Are the ASR and ACR
parameters set properly?

Yes

There may be a VFD
fault. Contact us.
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Clear the output short-to-
ground fault.

Configure the motor
cables properly.

Replace the motor.

Set the motor type and
parameters properly.

Perform parameter
autotuning.

Adjust the ACC/DEC
time.

Reduce the load and
increase the capacity of
the VFD.

Remove the interference
sources.

Set the ASR and ACR
parameters properly
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9.7 Countermeasures on common interference
9.7.1 Interference on meter switches and sensors

Interference symptoms:

Pressure, temperature, displacement, and other signals of a sensor are collected and displayed by a human-machine
interaction device. The values are incorrectly displayed as follows after the power unit is started:

1. Incorrect display of upper limit or lower limit value, such as 999 or -999.
2. The display of values jumps (usually occurring on pressure transmitters).

3. The display of values is stable, but there is a large deviation. For example, the temperature is dozens of degrees
higher than the common temperature (usually occurring on thermocouples).

4. Asignal collected by a sensor is not displayed but functions as a drive system running feedback signal. For example,
the inverter unit is expected to decelerate when the upper pressure limit of the compressor is reached, but in actual
running, it starts to decelerate before the upper pressure limit is reached.

5. After the inverter unit is started, the display of all kinds of meters (such as frequency meter and current meter) that are
connected to the inverter unit AO terminal is severely affected, displaying the values incorrectly.

6. Proximity switches are used in the system. After the inverter unit is started, the indicator of a proximity switch flickers,
and the output level flips.

Solution:
1. Check and ensure that the feedback cable of the sensor is 20 cm or farther away from the motor cable.

2. Check and ensure that the ground wire of the motor is connected to the PE terminal of the power unit (if the ground
wire of the motor has been connected to the ground block, you need to use a multimeter to measure and ensure that
the resistance between the ground block and PE terminal is lower than 1.5 Q).

3. Try to add a safety capacitor of 0.1uF to the signal end of the feedback signal terminal of the sensor.

4. Try to add a safety capacitor of 0.1uF to the power end of the sensor meter (pay attention to the voltage of the power
supply and the voltage endurance of the capacitor).

5. For interference on meters connected to the VFD AO terminal, if AO uses current signals of 0 to 20mA, add a capacitor
of 0.47uF between the AO and GND terminals; and if AO uses voltage signals of 0 to 10V, add a capacitor of 0.1uF
between the AO and GND terminals.

Note:

® When a decoupling capacitor is required, add it to the terminal of the device connected to the sensor. For example, if
a thermocouple is to transmit signals of 0 to 20mA to a temperature meter, the capacitor needs to be added on the
terminal of the temperature meter; if an electronic ruler is to transmit signals of 0 to 30V to a PLC signal terminal, the
capacitor needs to be added on the terminal of the PLC.

® [f alarge number of instruments or sensors at the application site are susceptible to interference, it is recommended
to install the external C2 filter at the rectifier unit AC input. (For details, refer to appendix E.7.2 EMC filter model
selection.)

9.7.2 RS485/CAN communication interference issues

The analysis of RS485/CAN communication interference issues mainly applies to cases where, after the GD600A
multi-drive system starts running, communication that was previously normal begins to exhibit delays, loss of
synchronization, intermittent normal operation, or complete disconnection.

If communication remains abnormal regardless of whether the GD600A multi-drive system is running, the issue may not
necessarily be caused by interference. In this case, perform the following checks:

1. Check whether the RS485/CAN communication bus is open-circuited or has poor contact.
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2. Check whether the two RS485/CAN communication bus wires are reversed.

3. Check whether the communication protocol between the GD600A multi-drive system and the host controller is
consistent. Check whether the communication protocol (such as the baud rate, data bits, and check bit) of the VFD is
consistent with that of the host controller.

4. If the communication issue is confirmed to be caused by interference, perform the following checks:
® Do not route the communication cables in the same cable tray as the motor cables.

® In multi-unit applications, daisy-chain connections for the communication cables between power units can
improve interference immunity.

® |In multi-unit applications, ensure that the drive capability of the master is sufficient.
® A 120 Q termination resistor must be connected at both ends of the multi-unit communication link.
Solution

1. Check and ensure that the ground wire of the motor is connected to the PE terminal of the power unit (if the ground
wire of the motor has been connected to the ground block, you need to use a multimeter to measure and ensure that
the resistance between the ground block and PE terminal is lower than 1.5 Q).

2. Do not connect the power unit and motor to the same ground terminal as the host controller (PLC, HMI, and touch
screen). It is recommended that you connect the power unit and motor to the power ground, and connect the host
controller separately to a ground stud.

3. Try to short the signal reference ground terminal (CGND) of the power unit with that of the host controller controller to
ensure that ground potential of the communication chip on the control board of the power unit is consistent with that of
the communication chip of the host controller.

4. Try to short CGDN of the power unit to its ground terminal (PE).

Try to add a safety capacitor of 0.1uF at the power supply end of the host controller (PLC, HMI, or touch screen).
Alternatively, use a magnet ring (Fe-based nanocrystalline magnet rings are recommended). Pass the L/N cable or +/-
cable of the host controller power supply through the magnet ring in the same direction and wind around the magnet ring
for 8 turns.

9.7.3 Failure to stop and dimly lit indicators caused by motor-cable coupling

Interference phenomenon
1. Failure to stop

In a power unit system where an S terminal is used to control the start and stop, the motor cable and control cable are
arranged in the same cable tray. After the system is started properly, the S terminal cannot be used to stop it.

2. Dim indicator illumination

After the power unit is started, the relay indicator, power distribution box indicator, PLC indicator may become dimly lit or
flicker, or the buzzer may produce abnormal sounds unexpectedly.

Solution:
1. Check and confirm that the affected signal cables are routed at least 20cm away from the motor cables.
2. Add a safety capacitor of 0.1uF between the digital input terminal (S) and the COM.

3. Connect the digital input terminal (S) that controls the start and stop to other idle digital input terminals in parallel. For
example, if S1 is used to control the start and stop and S4 is idle, you can try to short connect S1 to S4 in parallel.

Note: If the controller (such as PLC) in the system controls more than 5 power units at the same time through digital input
terminals (S), this scheme is not applicable.

9.7.4 Leakage current and residual current device (RCD)

Inverters output high-frequency PWM voltage to drive motors. In this process, the distributed capacitance between the
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internal IGBT of an inverter and the heat sink and that between the stator and rotor of a motor may inevitably cause the
inverter to generate high-frequency leakage current to the ground. A residual current operated protective device (RCD) is
used to detect the power-frequency leakage current when a grounding fault occurs on a circuit. The application of an
inverter may cause misoperation of a RCD.

1. Rules for selecting RCDs

® (1) Inverter systems are special. In these systems, it is required that the rated residual current of common RCDs at
all levels is larger than 200 mA, and the inverters are grounded reliably.

® For RCDs, the time limit of an action needs to be longer than that of a next action, and the time difference between
two actions need to be longer than 20ms. For example, 1s, 0.5s, and 0.2s.

®  (3) For circuits in multi-drive systems, electromagnetic RCDs are recommended. Electromagnetic RCDs have strong
anti-interference capability, and thus can prevent the impact of high-frequency leakage current.

Electronic RCD Electromagnetic RCD

Requiring highly sensitive, accurate, and stable zero-phase
sequence current transformer, using permalloy
high-permeability materials, complex process, high cost, not
susceptible to voltage fluctuation of the power supply and
ambient temperature, strong anti- interference capability

Low cost, high sensitivity, small in volume,
susceptible to voltage fluctuation of the grid
and ambient temperature, and weak
anti-interference capability

n

Solution to RCD misoperation (handling the VFD)
®  Try setting the modulation mode to "Three-phase modulation and two-phase modulation” (P08.40 ones place = 0).
®  Tryto decrease the carrier frequency to 1.5kHz (P00.14=1.5).

® Try removing the screws of the rectifier unit safety capacitor-to-ground jumpers. (Refer to section 4.4.4 Safety
capacitor jumper.)

3. Solution to RCD misoperation (handling the system power distribution)

® Check and ensure that the power cable is not soaking in water.

® Check and ensure that the power cables are not damaged or spliced.

® Check and ensure that secondary grounding is not occurred to the neutral wire.

® Check and ensure that the main power cable terminal is in good contact with the air switch or contactor (all screws
are tightened).

® Check 1PH powered devices, and ensure that no earth wires are used as neutral wires by these devices.

® VFD power cable and motor cable should not be shielded ones.

9.7.5 Live device housing

After the VFD is started, there is sensible voltage on the chassis, and you may feel an electric shock when touching the
chassis. However, when the VFD is powered up without running, the shell will be uncharged (or the voltage it carries is far
lower than human body safety voltage).

Solution

1. If there is power distribution ground or ground stud on the site, ground the cabinet chassis of the VFD through the
power ground or stud.

2. 2. If there is no grounding on the site, you need to connect the motor chassis to the ground terminal PE of the VFD,
and ensure that the screw for grounding jumper of the rectifier unit safety capacitor has been removed.

9.7.6 Interference issues with the motor speed pulse reference and PG encoder

Solution:

Route the encoder feedback cable at least 20 cm away from the motor cable.
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Connect the motor housing and the VFD housing with a ground wire of low impedance.
Short GND to PE at the terminal board interface.

At the motor end, connect the shield of the encoder feedback cable to the motor housing with low impedance. If the
encoder cable passes through a junction box, ensure that the shield of the cable after transfer is connected to the original
encoder cable shield with low grounding impedance.

At the VFD end, connect the shield of the encoder feedback cable to the PE terminal with low impedance, or to the GND
terminal with low impedance.

If the system uses a multifunction incremental PG card (EC-PG705-xxx), try connecting the shield of the encoder
feedback cable on the VFD side to the PGND terminal.

If shielded cables are used for speed pulse reference signals, any unused shield ends must be wrapped with insulating
tape to prevent electrical contact with PE or other terminals. Verify the interference levels onsite with single-ended
grounding, double-ended grounding, or floating (no grounding) configurations.

Install a ferrite ring or snap-on ferrite on the encoder signal cable near the VFD end. For the VFD output (U, V, W), apply a
ferrite core and wind the cables through it for 2 to 4 turns.
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10 Maintenance

10.1 What this chapter contains

This chapter describes how to carry out preventive maintenance on the VFD.

10.2 Periodical inspection

Little maintenance is required when the VFD is installed in an environment that meets requirements. The following table
describes the routine maintenance periods recommended by INVT.

Check scope Iltem Method Expected result
Check the temperature, and humidity, ) . ) )
o ] Visual inspection |The requirements
and whether there is vibration, dust, gas, ] ) )
) ) and instrument  |stated in this manual
) oil spray, and water droplets in the
Ambient . measurement are met.
. environment.
environment -
Check whether there are foreign matters, There are no tools or
such as tools, or dangerous substances |Visual inspection |dangerous substances
placed nearby. placed nearby.
Use multimeters )
o The requirements
Check the voltage of the main circuit and |or other o
Voltage o . stated in this manual
control circuit. instruments for
are met.
measurement.
. . . ' . _|The characters are
Check the display of information. Visual inspection |
displayed properly.
Keypad The requirements
Check whether characters are not ) ) ) o
. Visual inspection |[stated in this manual
completely displayed.
are met.
Check whether bolts are loose or fall off. |Screw them up. [No exception occurs.
Check whether the machine is deformed,
cracked, or damaged, or their color Visual inspection [No exception occurs.
changes due to overheating and aging.
Common No exception occurs.
. Note: Discoloration of
Check whether there are stains and dust | . )
Visual inspection |[copper bars does not
attached.
mean that they cannot
work properly.
Main Check whether conductors are deformed | . ) )
o Visual inspection [No exception occurs.
circuit | Conductor |or color change for overheat.
and wire |Check whether the wire sheaths are . . . .
. Visual inspection |No exception occurs.
cracked or their color changes.
Terminal , . . . .
block Check whether there is damage. Visual inspection [No exception occurs.
oc|
Check whether there is electrolyte
Filt leakage, discoloration, cracks, and Visual inspection [No exception occurs.
ilter ; .
. chassis expansion.
capacitor -
Check whether the safety valves are Determine the .
o No exception occurs.
released. service life based
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Check scope Item Method Expected result

on the
maintenance
information, or
measure them
through
electrostatic
capacity.

) _|Use instruments ) .
Check whether the electrostatic capacity Electrostatic capacity =
. . to measure the |
is measured as required. ) initial value x 0.85
capacity.

Check whether there is displacement Olfactory and .
i i . No exception occurs.
caused due to overheat. visual inspection

Visual inspection,
or remove one

Resistor . end of the Resistance range:
Check whether the resistors are .
) connection cable [+10% (of the standard
disconnected. ]
and use a resistance)
multimeter for

measurement.

Auditory,
Transformer |Check whether there is unusual vibration y .
olfactory, and No exception occurs.
and reactor [sounds or smells. . . .
visual inspection

Electromag |Check whether there are vibration Auditory .
. . . . No exception occurs.
netic sounds in the workshop. inspection

contactor [Check whether the contacts are in good | | . i .
Visual inspection |No exception occurs.
and relay |[contact.

Check whether the screws and .
Screw them up. |No exception occurs.
connectors are loose.

Check whether there is unusual smell or |Olfactory and .
No exception occurs.

discoloration. visual inspection
Check whether there are cracks, ) . ) .
Control . Visual inspection [No exception occurs.
Control damage, deformation, or rust.
.. | PCBand - - -
circuit Visual inspection,
connector

and determine
Check whether there is electrolyte the service life .
. No exception occurs.
leakage or deformation. based on the
maintenance

information.

Auditory and

visual inspection,
Check whether there are unusual sounds o
and turn the fan |The rotation is smooth.

or vibration. ]
blades with your
Cooling . hand.
Cooling fan -
system Check whether the bolts loose. Screw them up. |No exception occurs.
Visual inspection,
Check whether there is discoloration and determine .
o No exception occurs.
caused due to overheat. the service life

based on the
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Check scope Item Method Expected result
maintenance
information.
Check whether there are foreign matters
o blocking or attached to the cooling fan,
Ventilation | . . . : . . .
duct air inlets, or air outlets. Visual inspection [No exception occurs.
uc

Check whether there are foreign objects

attached.

For more details about maintenance, contact the local INVT office, or visit our website www.invt.com, and choose
Support > Services.

10.3 Cooling fan

The service life of the cooling fan of the VFD is more than 25,000 hours. The actual service life of the cooling fan is related
to the use of the VFD and the temperature in the ambient environment.

You can view the running duration of the VFD through Function code P07.14 (Accumulated running time).

The increase of the bearing noise indicates a fan fault. If the VFD is applied in a key position, replace the fan once the fan
starts to generate unusual noise. You can purchase spares of fans from INVT.

Cooling fan replacement:

Read chapter 1 Safety precautions carefully and follow the instructions to perform operations.
Ignoring these safety precautions may lead to physical injury or death, or device damage.

Step 1 Stop the VFD, disconnect the AC power supply, and wait for a time no shorter than the waiting time designated on
the VFD.

Step 2 Remove the fan cover.
Step 3 Pull out the fan and disconnect the fan cable connector.
Step 4 Replace the fan.

Step 5 Install the new fan inside the VFD, connect the pluggable terminal of the fan cable in the reverse order, put the fan
into the corresponding position of the VFD, and fasten the fan coverplate. Ensure that the air direction of the fan is
consistent with that of the VFD, as shown Figure 10-1.

Step 6 Connect to the power supply.

Plug-in
connector

Fan

UONIBIIP MO

Fan cover

Figure 10-1 Fan maintenance diagram
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355 kW rectifier unit fan removal procedure:

Stepl Remove the one fasten screw on the|Step2 As shown in the detail view, disconnect the fan
coverplate and remove it in the direction power cable connector.
shown in the figure.

Step3 Remove the two fasten screws from the|Step4 Remove the four fasten screws from each fan.
fan assembly and pull out the fan
assembly.

10.4 Capacitor reforming

If the VFD has been left unused for a long time, you need to follow the instructions to reform the DC bus capacitor before
using it. The storage time is calculated from the date the product is delivered.

Storage time Operation principle
Less than 1 year No charging operation is required.
1to 2 years The VFD needs to be powered on for 1 hour before the first running command.

Use a voltage controlled power supply to charge the VFD:
® Charge the VFD at 25% of the rated voltage for 30 minutes,

2 to 3 years . .
® and then charge it at 50% of the rated voltage for 30 minutes,

® at 75% for another 30 minutes,
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Storage time Operation principle

® and finally charge it at 100% of the rated voltage for 30 minutes.

Use a voltage controlled power supply to charge the VFD:

® Charge the VFD at 25% of the rated voltage for 2 hours,

® and then charge it at 50% of the rated voltage for 2 hours,

® at 75% for another 2 hours,

® and finally charge it at 100% of the rated voltage for 2 hours.

More than 3 years

The method for using a voltage controlled power supply to charge the VFD is described as follows:

The selection of an adjustable power supply depends on the power supply of the VFD. For VFDs with incoming voltage of
1PH/3PH 220V AC, you can use a 1PH 220V AC/2A voltage regulator. Both 1PH and 3PH VFDs can be charged with a
1PH voltage controlled power supply (connect L+ to R, and N to S or T). All the DC bus capacitors share one rectifier, and
therefore they are all charged.

For VFDs of a high voltage class, ensure that the voltage requirement (for example, 380 V) is met during charging.
Capacitor changing requires little current, and therefore you can use a small-capacity power supply (2 A is sufficient).

The method for using a resistor (incandescent lamp) to charge the VFD is described as follows:

If you directly connect the drive device to a power supply to charge the DC bus capacitor, it needs to be charged for a
minimum of 60 minutes. The charging operation must be performed at a normal indoor temperature without load, and you
must connect a resistor in series mode in the 3PH circuit of the power supply.

For a 380 V drive device, use a resistor of 1 kQ/100W. If the voltage of the power supply is no higher than 380 V, you can
also use an incandescent lamp of 100W. If an incandescent lamp is used, it may go off or the light may become very

weak.
. 0
Power
380V
: W

Figure 10-2 380V drive device charging circuit example

10.5 Electrolytic capacitor replacement

Read chapter 1 Safety precautions carefully and follow the instructions to perform operations.
Ignoring these safety precautions may lead to physical injury or death, or device damage.

The electrolytic capacitor of a VFD must be replaced if it has been used for more than 35,000 hours. For details about the
replacement, contact the local INVT office.

10.6 Power cable

Read chapter 1 Safety precautions carefully and follow the instructions to perform operations.
Ignoring these safety precautions may lead to physical injury or death, or device damage.

1. Stop the VFD, disconnect the power supply, and wait for a time no shorter than the waiting time designated on the
VFD.

2. Check the connection of the power cables. Ensure that they are firmly connected.

3. Connect to the power supply.
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Appendix A Expansion card

A.1 Model definition

EC-PG/
®

1-05 B

@ e 6 ©

Symbol Description Description
@® Product EC: Expansion card
category
@ Bs:tr:g(;f:;d PG: PG card
Indicates the generation of a technical version by using odd numbers,
® Techn(.)Iogy for example, 1, 3, 5, and 7 indicate the 1st, 2nd, 3rd and 4th
version generations of the technical version.
01: Incremental PG card + frequency-divided output
02: Sine/Cosine PG card + pulse direction setting + frequency-divided
output
03: UVW PG interface + pulse direction setting + frequency-divided
output
04: Resolver PG interface + pulse direction setting + frequency-divided
® Code output
05: Incremental PG card + pulse direction setting + frequency-divided
output
06: Absolute PG interface + pulse direction setting + frequency-divided
output
07: 24V simplified incremental PG card
08: SSI absolute PG card
00: No power (passive)
Working 05: 5V
® power supply | 12: 12-15V
24: 24V
Used to distinguish versions. The letter indicates a product upgrade.
Version A: Version A (Empty by default)
® description B: Version B
C: Version C
EC-PC/701-02
@® @ 6w 6
Symbol Description Description
@® Product EC: Expansion card
category
@ Bs;fgz?;d PC: PLC card
® Technology | Indicates the generation of a technical version by using odd numbers,
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Symbol Description Description
version for example, 1, 3, 5, and 7 indicate the 1st, 2nd, 3rd and 4th
generations of the technical version.
® Code 02: Reserved
Special
® p Reserved
requirement
Symbol Description Description
Product .
® EC: Expansion card
category
Board card - .
® TX: communication expansion card
category
Indicates the generation of a technical version by using odd numbers,
Technology o
® ersion for example, 1, 3, 5, and 7 indicate the 1st, 2nd, 3rd and 4th
Y
generations of the technical version.
01: Reserved
02: Reserved
03: PROFIBUS-DP
04: Ethernet communication card
05: CANopen communication card
®@ Code , —
06: DeviceNet communication card
07: BACnet communication card
08: EtherCAT communication card
09: PROFINET communication card
10: RS485 communication card
Symbol Description Description
Product .
® EC: Expansion card
category
Board card .
@ IO: 10 expansion card
category
Indicates the generation of a technical version by using odd numbers,
Technology -
@ ) for example, 1, 3, 5, and 7 indicate the 1st, 2nd, 3rd and 4th
version
generations of the technical version.
01: Multiple-function I/O card
02: Digital I/O card
O Code 03: Analog I/O card
04: Reserved
05: Reserved
Special
® : -
requirement
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The following table lists expansion cards that the VFD supports. The expansion cards are optional and need to be
purchased separately.

Name Model Specification Part No.

Applicable to resolver encoders

Supporting  frequency-divided  output  of
Resolver PG card EC-PG704-00 -
resolver-simulated A, B, Z

® Supporting input of pulse train reference
® Applicable to OC encoders of 5V or 12V
® Applicable to push-pull encoders of 5V or 12V
Multi-function ® Applicable to differential encoders of 5V
incremental PG EC-PG705-12B |® Supporting the orthogonal input of A, B, and Z
card ® Supporting the frequency-divided output of A,
B, and Z
® Supporting input of pulse train reference
® Applicable to 24V push-pull encoders
o ® Applicable to 24V OC encoders
24V simplified ) . .
) ® Applicable to 24V differential encoders
incremental PG EC-PG707-24 . )
card ® Supporting the orthogonal input of A, B, and Z
r
® Supporting PT100/PT1000/KTY84-130

temperature detection

® Applicable to 24V push-pull, open-collector,
and differential encoders
Supporting the orthogonal input of A, B, and Z
Supporting the frequency-divided output of A,

Multifunction
incremental PG EC-PG705-24

card B. and Z Expansion card
® Supporting input of pulse train reference part No.
® SSi signal, differential input of 5V See section
SSl absolute PG ® Applicable to encoders of 24V or 5V Appendix H
EC-PG708-24 .
card ® The pulse reference supports 24V push-pull|  Ordering
open-collector, and differential inputs. information

® Adopting the global mainstream development
environment PLC, supporting multiple types of
programming languages, such as the
instruction language, ladder diagram, and
sequential function chart

PLC card EC-PC701-02 |® Supporting resumable commissioning and task
period execution mode selection

® Providing user program storage space of
128KB, and data storage space of 64KB
Four digital inputs
2 relay outputs (N.C. and N.O.)

PROFIBUS-DP
communication EC-TX703 ® Supporting the PROFIBUS-DP protocol
card
® Supports Ethernet communication and uses
Ethernet .
L INVT internal protocol.
communication EC-TX704 .
card Can be used with INVT Workshop, the host
monitoring software
EtherCAT
communication EC-TX708 ® Supporting the EtherCAT protocol
card

-450-



Goodrive600A Series High-performance Multi-drive VFD

Expansion card

temperature detection

Name Model Specification Part No.
PROFINET
communication EC-TX709 ® Supporting the PROFINET protocol

card
® 2 digital inputs
® 1 analog input

. ® 1 analog output
IO expansion card EC-10702

® 1 double-contact relay output
® Supporting  PT100/PT1000/KTY84-130/NTC

A.2 Dimensions and installation

All expansion cards are of the same dimensions (119x 70mm) and can be installed in the same way.

Comply with the following rules when installing or removing an expansion card:

1. Ensure that no power is applied before installing the expansion card.

2. The expansion card can be installed in any one of the SLOT1 and SLOT2 card slots.

3. If interference occurs on the external wires after expansion cards are installed, change their installation card slots
flexibly to facilitate the wiring. For example, the connector of the connection cable of the DP card is large, so it is
recommended to be installed in the SLOT2 card slot.

The following figure shows the installation diagram and the VFD with expansion cards installed.

Figure A-1 Expansion card installation result
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Expansion card installation procedure:

STEP 1 ¢

STEP 2

STEP 3

Hold the bottom of the middle cover and pull it
upward to remove the cover.

Loosen the screws with a screwdriver and
remove the expansion card cqver.

STEP 4

Tighten the screws

with a screwdriver. Align the expansion card with the

guide grooves in the chassis and
insert the card.

spocs
; STEP 6

Connect and route
the expansion card
cables.

Reinstall the middle cover by reversing
STEP 2. Before installing the middle
cover, use diagonal cutters or a similar
tool to remove the knockouts at the
bottom, and remove any burrs.
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A.3 Wiring

1. Ground a shielded cable as follows:

Shielded cable
grounded through a
shield clamp ——

2. Wire an expansion card as follows:

eeglt

ZEE

Shielded cable routing ﬂ [

=00
=eE= 0
==oE=0 &
E==eE==0
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A.4 PLC card EC-PC701-02

o O O o CN1
LED4 LED3LED6 LED7

o

compsa| (o)
compss| (o)
PW PS2 @

®

24V PS1

— o O

PRO2A PRO1A

PRO2C O PRO1C

EC-PC701-02 has 4 digital inputs and 2 relay outputs, using spring cage terminals. SW1 is the start/stop switch of the
PLC card, CN1 is the program download interface, using a standard USB cable to connect to a computer.

COM PS4
COM PS3
PW PS2
24V PS1
PRO2A PRO1A
PRO2C PRO1C

EC-PC701-02 terminal function description:

Categor Terminal Name Description
gory symbol P
Used to provide input digital working power
from the external to the internal
PW External power supply |Voltage range: 12—-24V
Power supply PW and 24V have been short connected
before delivery.
User power provided by the card. Max.
24V Internal power supply
output current: 200mA
PS1—COM Digital input 1 Internal impedance: 4kQ
Digital input and PS2—COM Digital input 2 12-30V voltage input is acceptable.
output PS3—COM Digital input 3 Bi-direction input terminals
PS4—COM Digital input 4 Max. input frequency: 1kHz
PRO1A NO contact of relay 1
Common contact of
PRO1C relay 1 Contact capacity: 2A/AC250V, 1A/DC30V
Relay output Cannot be used as high frequency digital
PRO2A NO contact of relay 2
output
Common contact of
PRO2C
relay 2
Indicator definition:
Indicator Definition Function
LED3 RUN status indicator  |On: The PLC program is running.
(green) Off: The PLC program is stopped.
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Indicator Definition Function
PWR power indicator ) )
LED4 On: The expansion card is powered on.
(green)

Flashing (period: 1s; on for 0.5s and off for 0.5s): An error has
occurred.

LED6 ERR fault indicator (red) |The error type can be queried through the host software Auto
Station.
Off: No fault
On: The expansion card is establishing a connection with the
control board.

LED7 COMM communication |Flashing periodically (Cycle: 1s; On: 0.5s; Off: 0.5s): The

indicator (green) expansion card is properly connected to the control board.

Off: The expansion card is disconnected from the control
board.

Expansion card

The EC-PC701-02 can replace some micro PLC applications. It uses a mainstream international development
environment and supports three programming languages: IL (Instruction List), LD (Ladder Diagram), and SFC (Sequential
Function Chart). It provides 16K steps of user program storage, 8K words of data storage, and 1K word of power-down

retained data, making secondary development convenient and meeting customized requirements. For instructions on
using the programmable expansion card, see the Goodrive600A Series VFD Programmable Expansion Card Manual.

A.5 Communication cards
A.5.1 PROFINET communication card EC-TX709

Terminal CN2 is equipped with dual standard RJ45 ports. The two ports are identical and interchangeable. They are

arranged as follows:

©§

)
LED4 LEDS LED3
Lep2 1
&0

uuuuuu I LEDY

[T Lep7

RJ45A

RJ45B

[0 LeD8

[T LEDs
o |

Nl [ il

Pin Name Description
1 TX+ Transmit Data+
2 TX- Transmit Data-
3 RX+ Receive Data+
4 n/c Not connected
5 n/c Not connected
6 RX- Receive Data-
7 n/c Not connected
8 n/c Not connected

Indicator definition: The PROFINET communication card has 9 indicators, among which LED1 is the power indicator,
LED2-5 are the communication status indicators of the communication card, and LED6-9 are the status indicators of the

network port.
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LED Color Function

LED1 Green |3.3V power indicator

On: No network connection

Flashes: The connection to the PROFINET controller through a
Red network cable is OK, but the communication is not established.
Off: Communication with the PROFINET controller has been

LED2
(Bus status indicator)

established.
LED3 Green On: PROFINET diagnosis exists.
(System fault indicator) Off: No PROFINET diagnosis.

On: TPS-1 protocol stack has started.
Green |Flashes: TPS-1 waits for MCU initialization.
Off: TPS-1 protocol stack does not start.

LED4
(Slave ready indicator)

LED5
(Maint at G Manufacturer-specific, depending on the characteristics of the
aintenance status reen
- device
indicator)
LEDG/7 On: The PROFINET communication card and PC/PLC have been
(Network port stat Green connected through a network cable.
Wi status
indi pt ) Off: The connection between the PROFINET communication card
indicator
and PC/PLC has not been established.
LEDS/9 On: The PROFINET communication card and PC/PLC are
communicating.
(Network port Green

Off: The PROFINET communication card and PC/PLC have no

communication indicator) o
communication yet.

Electrical connection: The PROFINET communication card uses standard RJ45 interfaces and supports line and star
network topologies. The electrical connection for a line network topology is shown in the following figure.

Slave device 1 Slave device 2 Slave device n

Master
device

RJ45 | | RJ45 RJ45 | | RJ45 RJ45 | | RJ45

Figure A-2 Linear network topology electrical connection diagram

Note: For star topology, a PROFINET switch is required.

The electrical connection for a star network topology is shown in the following figure.

Slave device 1 Slave device 2 Slave device n
Master
device
RJ45 | | RJ45 RJ45 | | RJ45 RJ45| | RJ45
Switch

Figure A-3 Star network topology electrical connection diagram

-456-



Goodrive600A Series High-performance Multi-drive VFD
A.5.2 PROFIBUS-DP communication card EC-TX703

Expansion card

i O
O
L0 L2 : smEl:]
= | — | — (O]
| — — Tey
o J] _©

SW1 is the DIP switch for the termination resistor. The card uses a 9-pin D-sub connector, of which pins are arranged as
follows.

O

09 08 O7 06

O5 O4 O3 OzO/:

Connector pin Description
1 - Unused
2 - Unused
3 B-Line Data+ (twisted pair 1)
4 RTS Request sending
5 GND_BUS Isolation ground
6 +5V_BUS Isolated power supply of 5V DC
7 - Unused
8 A-Line Data- (twisted pair 2)
9 - Unused
Housing SHLD PROFIBUS-DP cable shield

+5V_BUS and GND_BUS are bus terminators. Some devices, such as the optical transceiver (RS485), may need to
obtain power through these pins. On some devices, the transmission and receiving directions are determined by RTS. In
normal applications, only A-Line B-Line, and the shield layer need to be used.

Indicator definition:

Indicator Definition Function
On: The expansion card is establishing a connection with the control
board.
Status . N i
LED1 indicat Flashing periodically (Cycle: 1s; On: 0.5s; Off: 0.5s): The expansion card
indicator
is properly connected to the control board.
Off: The expansion card is disconnected from the control board.
oni On: The communication card is online and data exchange can be
nline
LED2 o performed.
indicator o ) ] )
Off: The communication card is not in the online state.
On: The communication card is offline and data exchange cannot be
LED3 Offline/Fault |performed.
indicator  |Flashing: The communication card is not in the offline state.
Flashing at the frequency of 1Hz: A configuration error occurs. The
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Indicator

Definition

Function

length of the user parameter data set during the initialization of the
expansion card is different from that during the network configuration.
Flashing at the frequency of 2Hz: User parameter data is incorrect. The
length or content of the user parameter data set during the initialization of
the expansion card is different from that during the network configuration.
Flashing at 4Hz: An error has occurred in the ASIC initialization of
PROFIBUS-DP communication.

Off: The diagnosis function is disabled.

LED4

Power
indicator

This indicator is on after the control board feeds power to the
communication card.

A.5.3 Ethernet communication card EC-TX704

LED3 LED2
o o

{c=

O
O o
[ LED4 RJ45 [:j
=
i . O )
The EC-TX704 communication card adopts standard RJ45 terminals.
Indicator definition:
Indicator Definition Function
On: The expansion card is establishing a connection with the control
board.
LED1 Status indicator |Flashing periodically (Cycle: 1s; On: 0.5s; Off: 0.5s): The expansion card is
properly connected to the control board.
Off: The expansion card is disconnected from the control board.
LED2 LINK indicator |On: Connected properly to the host controller.
(Green) Off: Disconnected from the host controller.
LED3 ACK indicator |On: Data is returned to the host controller.
(Red) Off: No data is returned.
LED4 Power indicator This ind.icaFor is on after the control board feeds power to the
communication card.
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Expansion card

A.5.4 EtherCAT communication card EC-TX708

O )
—
O
o__|

Features:

1. Supported functions

Automatic network address setting

2. Supported services

° PDO service

®  Manufacturer-defined object dictionary

®  PKW reading data from and writing data to VFD function codes

Components

[ O \

EtherCAT

!

(I

=
=
=
=
=
=
=
=

The EtherCAT communication card is an optional expansion card. The port layout of the communication card is shown
below. The IN and OUT ports are EtherCAT network ports, where IN is the input port and OUT is the output port. The

interfaces appears as follows:

8 1 8 1
The following table describes the interface pins.
Pin Name Description

1 TX+ Transmit Data+
2 TX- Transmit Data-
3 RX+ Receive Data+
4 NC Not connected
5 NC Not connected
6 RX- Receive Data-
7 NC Not connected
8 NC Not connected

The EtherCAT communication card has six indicators: LED1 and LED4 are located on the PCB, and four indicators are

integrated into the two network ports. Description of LEDs:

Indicator Function
LEDL Flashing or on: Communication connection error.
Off: Communication connection is normal.
On: The power supply is normal.
LED4 P o PPy
Off: Power is disconnected.
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Indicator

Function

IN network port (CN3) yellow LED

On: EtherCAT state machine = Op

Flashing (on for 0.2s and off for 0.2s): EtherCAT state machine
Pre-Op

Flashing (on for 0.2s and off for 1s): EtherCAT state machine
Safe-Op

Off: EtherCAT state machine = Init

IN network port (CN3) green LED

Flashing: Data communication in progress
On or Off: No data communication

OUT network port (CN5) yellow |Flashing (on for 0.2s and off for 0.2s). EtherCAT state machine =

(This indicator is available only if the unit is connected with the IN port
of the next slave.)
On: EtherCAT state machine = Op

Pre-Op

Flashing (on for 0.2s and off for 1s): EtherCAT state machine
Safe-Op

Off: EtherCAT state machine = Init

OUT network port (CN5) green |Flashing: Data communication in progress

On or Off: No data communication

A.6 PG expansion cards

A.6.1 Multi-function incremental PG card EC-PG705-12B

(o

=

— IPGND PWR
72- 72+
B2- B2+
A2- A2+
Z1- Z1+
O Bl- Bl+
Al- Al+
ZO- ZO+
BO- BO+
IAO- AO+
C— GND PE

1 S
T

=

E@

The DIP switch SW1 is used to set the voltage class (5 V or 12 V) of the power supply of the encoder. Select a power
class before inserting the card into the slot.

Indicator Definition Function
Signal On: cher cas.es . .
LED1 indicator Flashing (period: 1s; on for 0.5s and off for 0.5s): Al or Bl signal is
disconnected when the encoder rotates.
LED? Power |On: The expansion card is powered on.
indicator |Off: The expansion card is not powered on.
On: The expansion card is connecting with the control board.
LED3 Status |Flashing (period: 1s; on for 0.5s and off for 0.5s): The expansion card is
indicator |connected properly to the control board.
Off: The expansion card is disconnected from the control board.
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Expansion card

EC-PG705-12B terminal function description:

. Port . .
Signal . Function description
description
PWR Voltage: 5V/12V * 5%
Encoder power [Max. output: 150mA[
PGND supply Select the voltage class through SW1 based on the voltage class of the used
encoder.
Al+
Al- Applicable to 5V/12V push-pull encoders
Bl+ Encoder Applicable to 5V/12V open collector (OC) encoders
B1- interface  |Applicable to 5V differential encoders
Z1+ Response frequency: 200kHz
Z1-
A2+
A2-
B2+ Pulse Supporting the same signal types as the encoder signal types
B2- reference  |Response frequency: 200kHz
72+
Z2-
AO+
AO- ) .
. |Differential output of 5V
BO+ Frequency-divi o .
Supports frequency division of 1-255, which can be set through P20.16 or
BO- ded output
P24.16
Z0+
ZO-

The following figure shows the external wiring when the expansion card is used in combination with an open collector

encoder. A pull-up resistor is configured inside the PG card.

Fwbrun  _ ()

S1

FWDjog

S2

Faultreset

S3

S4

COoM
PW

+24V
L PE

pulse A

pulse B

AO+
AO-
BO+
BO-
Z0+

Z0-

1—T

CNC
PLC

Host controller
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Expansion card

FWDmn

External wiring when the PG card works with a push-pull encoder.

FWDjog -

B

Faultreset

® k4

com
PW

pulse A

puise B

FWDrun  _

+24V

Host controller

S1

FWDjog

S2

Faultreset

s3

pulse A

pulse B

Bl

B1-

Z1+

\\é%/

Z1-

CNC
PLC

Host controller
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A.6.2 Resolver PG card EC-PG704-00
(?@ —

|

a == 818N
B2- B2+ @ @
A2- A2+ @ @
COS- COS+| @ @
SIN- SIN+ @ @
EXC- EXC+ @ @
O z0- zo+ @ @
BO- BO+ @ @
LEp2 OO LEDI ro- rotl @ | @
1 . GND PE @ @ YW
O — e )
Indicator definition:
Indicator Definition Function

On: The expansion card is establishing a connection with the control board.
Status |Flashing periodically (Cycle: 1s; On: 0.5s; Off: 0.5s): The expansion card is

indicator |properly connected to the control board.

Off: The expansion card is disconnected from the control board.

LED1

Disconnec |On: Encoder signals are normal.
LED2 tion Flashing: Encoder signals are not stable.
indicator |Off: The encoder is disconnected.

Power
LED3 indicato This indicator is on after the control board feeds power to the PG card.
indi r

EC-PG704-00 can be used in combination with a resolver of excitation voltage 7 Vrms. It is user-friendly, adopting spring
cage terminals.

EC-PG704-00 terminal functions:

Signal Port description Function description
Sl+
Sl- . . . .
cor Encoder signal input Recommended resolver transformation ratio: 0.5
CO-
EX+ o . Factory setting of excitation: 10kHz
Encoder excitation signal . o
EX- Supports resolvers with an excitation voltage of 7Vrms
A2+
A2-
B2+ Differential input of 5V
Pulse reference
B2- Response frequency: 200kHz
22+
Z2-
AO+ Differential output of 5V
AO- Supports  divided-frequency outputs for simulated
BO+ resolver signals Al, B1, and Z1, equivalent to a 1024-line
BO- Frequency-divided output |incremental PG card. Power-of-two frequency division is
ZO+ supported and can be configured via inverter function
code P20.16 or P24.16. The maximum output frequency
ZO- .
is 200kHz.
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Expansion card

The following figure shows the external wiring when EC-PG704-00 is used.

FWD run

c

<

FWD jog

Fault reset

pulse A

pulse B

A2+
A2-
B2+
B2-
Z2+
zZ2-

}

J

\ o

o I
. |
co I
co- I
1
EX- I

r 7

M3~

CNC
PLC

Host controller

O

PGND PWR

O 71~ z1+ EE
Bl Bl+
a aefTa ([Ta |
KTY84 PTA
ow pe|[Fe D]
o— e )
Indicator definition:
Indicator Definition Function
LEDL Disconnection |On: Encoder pulses are normal.
indicator Off: Al or B1 of the encoder is disconnected.
oo This indicator is on after the control board feeds power to the expansion
LED2 Power indicator

card.

LED3

Status indicator

On: The expansion card is establishing a connection with the control board.
Flashing periodically (Cycle: 1s; On: 0.5s; Off: 0.5s): The expansion card is

properly connected to the control board.

Off: The expansion card is disconnected from the control board.
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Expansion card

EC-PG707-24 terminal function description:

Signal Port description Function description
PWR Voltage: 24V * 5%0
Encoder power supply
PGND Max. output current: 150mA
Al+
Al- Applicable to 24V push-pull encoders
B1+ ) Applicable to 24V OC encoders
Encoder interface ) ) ]
B1- Applicable to 24V differential encoders
Z1+ Response frequency: 200kHz
Z1-
KTY84 KTY84 temperature |Supports the KTY84-130 temperature sensor, measurable
sensor interface temperature range: -20°C-175°C,; error: £ 5°C
PT100/PT1000
Supports the PT100/PT1000 temperature sensor; measurable
PTA temperature sensor
] temperature range: -20°C-175°C; error: £ 5°C
interface
GND GND terminal Temperature sensor reference ground
PE Grounding terminal  |Shield ground

Note:

® The 24V simplified incremental PG card simultaneously supports connecting to one type of temperature sensor,

which can be selected through P28.12.

® |tis recommended that the max. cable length of the PT100 temperature sensor be 3 meters.

® When the temperature detection sensor and the electricity line are routed in parallel, you are recommended to use
shield layers to prevent interference.

®  For details about the wiring with the encoder interfaces (push-pull, open collector, and differential), see the
description for EC-PG705-12.

A.6.4 Multi-function incremental PG card EC-PG705-24

The external terminal layout is as follows. The encoder power supply voltage is 24V. Verify the power supply voltage class
before connecting the encoder.

(@) O
Qe gueor ~
ranorwrl @) @ Il —
z2- 2+ @I ®
B2- B2+ (@ @
a2 a2+ @ @
z1- z1i+ | @ @
O Bl- Bl+| @ @ [
A A+ @) @ |
zo+| @ @[
BO+ @ @
AO+ @ @
Deeos anore | @ @ Y
O
9
Indicator definition:
Indicator Definition Description
S | On: Other cases
igna
LED1 . d'g ‘ Flashing (On: 500ms; Off: 500ms): Al or B1 signal is disconnected during
indicator
encoder rotating.
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Indicator Definition Description

Power |On: The expansion card is powered on.

LED2 . . .
indicator |Off: The expansion card is not powered on.
On: The expansion card is establishing a connection with the control board.
LED3 Status |Flashing (On: 500ms; Off: 500ms): The expansion card is properly connected

indicator |to the control board.

Off: The expansion card is disconnected from the control board.

Terminal function description:

Signal Port description Function description
PWR
PGND Encoder power |Voltage: 24V + 5%
PE supply Max. output current: 150mA
GND
Al+
Al- Applicable to 24V push-pull encoders
B1+ Encoder Applicable to 24V OC encoders
B1- interface Applicable to 24V differential encoders
Z1+ Response frequency: 400kHz
Z1-
A2+
A2- Applicable to 24V push-pull encoders
B2+ Applicable to 24V OC encoders
Pulse reference : . .
B2- Applicable to 5V differential encoders
72+ Response frequency: 400kHz
Z2-
AO+ Supports open collector output with a pull-up resistor externally
BO+ connected to the input port
Frequency-divide|Supports frequency division of 1-255, which can be set through P20.16
d output or P24.16
zo+ Supports frequency-divided output source selection, configurable via
P20.17 or P24.17.
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Expansion card

The following figure shows the external wiring when used with an open-collector encoder. The PG card has a built-in

pull-up resistor.

FWD run

c

<

)
!
WI
|

FWD jog

B i
:

Fault reset

@ PGND

Al-

B1+

B1-

]
b;
T

Z1+

]

pulse A

pulse B

Z1-

A2+
A2-
B2+
B2-
Z2+
z2-

CNC
PLC

Host controller
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External wiring when the PG card works with a push-pull encoder.

c

<

<
>—OE—O—O7

M3~

FWD run _ St %’@[ ’/\“ "\\

FWDjog s2 @ PWR I
Faultreset |

S3 >—@ PGND

|
|

B1-

COoM

Z1+

Z1-

pulse A A2+

CNC
pulse B PLC

Host controller

UL
VI M3~
W%
FWDrun  _ ) S1 4@ r\\‘ "ﬁ\“
I Vo
FWD jog [ s2 '—@ PWR : ! : I
S3 PGND
Fault reset — | ’—@ I
Al+
| B9 ‘ 1
” | @
B1+ * — I
B1-
CcoM ]
! PW Z1+ + :[
L‘C +24V 71-
PE ! [
pulse A AO+ A2+
BO+ A2 CNC
B2+
pulse B ZO+ PLC
B2-
Host controller
22+
Z2-
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A.6.5 SSI| absolute PG card EC-PG708-24

The external terminal layout is as follows. The encoder power supply voltage class is 5V or 24V. Verify the power supply
voltage class before connecting the encoder.

o) O
PGND1 5V @ @ o
PGND PWR] @ @
2 2| @ @
B B2+ @ @
A2- A2+ @ @
O e e @f @
k- o+ @ @
Oueor o+ o] @ @
Z0+ PE @ @
Dreor | m JESE] B1- Bl+ @ @
a- A @ @[ Y
£ O
Indicator definition:
Indicator Definition Description
LED1 Reserved [Reserved
LED2 Power |On: The expansion card is powered on.
indicator |Off: The expansion card is not powered on.
On: The expansion card is connecting with the control board.
LED3 Status |Flashing (period: 1s; on for 0.5s and off for 0.5s): The expansion card is
indicator |connected properly to the control board.
Off: The expansion card is disconnected from the control board.
Terminal function description:
. Port . _
Signal o Function description
description
5V Voltage: 5V + 5%
PGND1 | Encoder power [Max. output current: 200mA
PWR supply Voltage: 24V + 5%
PGND Max. output current: 150mA
Encoder shield | . .
PE It is recommended to ground the two ends of the shielded wire.
ground
Ed+
Ed- Encoder SSI signal, 5V isolated differential input, synchronized by interrupt clock signal,
CK+ interface max. communication rate 700kHz
CK-
A2+
A2-
B2+ Supports 24V push-pull, open-collector, and differential inputs.
Pulse reference
B2- Response frequency: 400kHz
Z2+
Z2-
AO+ .. |Supports only open-collector output. An external pull-up resistor is connected to
Frequency-divi ) )
BO+ the input terminal.
ded output L .
Z0+ Supports frequency division of 1-255, which can be set through P20.16 or
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Signal

Port
description

Function description

P24.16

Supports frequency-divided output source selection, configurable via P20.17 or

P24.17.

The following figure shows the external wiring when used with an SSI absolute encoder.

FWD run _

c

<

)—OS—O—( —

FWD jog o

Faultreset

N

pulse A

pulse B

—————o—o% o0 ——o0——0——<

A2+
A2-
B2+
B2-
2+
Z2-

CNC
PLC

Host controller
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Expansion card

The following figure shows the external wiring when used with an open-collector encoder. The PG card has a built-in

pull-up resistor.

FWD run —

FWD jog e

Faultreset

pulse A

pulse B

PWR

PGND

A2-

B2+

B2-

Z2+

z2-

c

<

M3~

>—OE—O—O7

>———O———
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External wiring when the PG card works with a push-pull encoder.

c

M3~

U l
Vi VI
w WI
© I
FWDbrun () St %f@[ M M
I I
e o El= = PR T | I
S3 PGND
Fault reset — | @
I A2+
A2- A
B2+ ! !
B
B2-
CcoM
| IPW Z2+
[ z
o +24V Z2-
PE
| |
| |
[ [
[ [
i i
A0+ i
pulse A BO+
pulse B Z0+

External wiring when the PG card works with a differential encoder.

c

<

)—OS—O—()*

W

u®
VO
wWo
FWDrun St 4@
FWDjog  _ [ sz '—@ PWR
S3 PGND
Fault reset — | ’—@
A2+
A2-
B2+
B2-
CcoM
! PW z2+
Lb +24v 72
PE
A0+
pulse A BO+
pulse B Z0+
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For a stacker crane with dual travel drives, the master drive uses full closed-loop control, and the slave drive uses pulse
position control. The pulse reference comes from the frequency-divided signal of the master motor encoder.

Master SSI PG card Slave SSI PG card
fequency-divided output pulse reference
Open-drain output
PWR
4\’\/\,——‘7
y AOH At \YAVAY = l —
+ 17 y o
A'T A\v/\v/\v,—ﬁ—L —
PWR
4\’\/\,——‘7
B0 Bte AW T -
~ T S % 7 Ki
B- [ apA—5 ] -
PWR
AT
ZO+ Z+ L ANNA
J VVV—= P
+ 17 }% o
z ] ann 1 |
PGNDL VY

The EC-PG708-24 PG card uses open-drain frequency-divided output. The reference ground for frequency-divided output
is PGNDL1. Pay attention to the wiring method.

A.7 10 expansion cards
A.7.110 expansion card EC-10702

EC-10702 terminal functions:

Categor Terminal Description
e symbol P
PW Used to provide input digital working power from the external to the internal

Voltage range: 12—-24V. PW and +24V are shorted by default (factory setting).
24V User power supply provided by the VFD. Max. output current: 200mA

Digital
COM 24V reference ground
Input and -
output S5 Internal resistance: 3.3kQ
Acceptable input of 12—30V voltage
S6 Bi-direction input terminal, supporting both NPN and PNP
Max. input frequency: 1kHz
10v Locally provided +10V power supply
Analo GND Reference ground of the 10V power supply
Input ar?d Input range: 0(2)—10V/0(4)—20mA
P25.40 specifies whether to use voltage or current input.
output AlI3

Input impedance: 20kQ for voltage input; 250Q for current input
Resolution: 5mV when 10V corresponds to 50Hz
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Terminal .
Category Description
symbol

Error: £0.5% when input exceeds 5V or 10mA

Output range: 0(2)-10V/0(4)-20mA

AO2 J3 is used to select voltage or current output.

Deviation: £0.5% when output exceeds 5V or 10mA at 25°C

RO3A
Relay RO3B RO3 output; RO3A: NO; RO3B: NC; RO3C: common
output RO3C Contact capacity: 3A/AC250V, 1A/DC30V

K&N Supporting KTY84-130/PT100/PT1000/NTC temperature sensors
KTY84-130/NTC are connected through the K&N interface, while
PT100/PT1000 are connected through the PT interface. Only one type of

Temperature temperature sensor can be simultaneously connected, which can be selected
detection PT through P28.16.
circuit Temperature measurement range: -20°C-175°C
NTC supports the 5K/10K types, and the B value range is 0—6000.
Temperature measurement error: +5°C
GND Temperature sensor reference ground
Grounding . .
. PE Grounding terminal
terminal
Reserved NC Reserved

Note:
® |tis recommended that the max. cable length of the PT100 temperature sensor be 3 meters.

® When the temperature detection sensor and the electricity line are routed in parallel, you are recommended to use
shield layers to prevent interference.

® EC-I0702 is applicable only to the inverter unit currently.
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Appendix B CANopen object dictionary

. Access
Index (hex) S::)—(m Description permissio | Data type Default value
n
1000 0 Device type RO Unsigned32 0x0000 0000
1001 0 Error register RO Unsigned8 -
Error register
1003 0 Number of subindexes RO Unsigned8 1
1 Error code RO Unsigned32 -
1005 0 COB-ID SYNC RW Unsigned32 0x0000 0080
1006 0 Communication cycle period RW Unsigned32 -
1008 0 Manufacturer-defined device name | CONST String INVT CANopen
1009 0 Manufacturer hardware version CONST String V1.00
100A 0 Manufacturer software version CONST String V1.00
100C 0 Protection time RW Unsigned16 0
100D 0 Life cycle factor RW Unsigned16 0
100E 0 Node protection COB-ID RO Unsigned32 700H + Current
node ID
Slave store parameters
0 Number of subindexes RO Unsigned8 3
1010 1 All slave parameters RW Unsigned32 -
2 Slave communication parameters RW Unsigned32 -
3 Slave application parameters RW Unsigned32 -
Consumer heartbeat time
1016 0 Number of subindexes RO Unsigned8 1
1 Consumer heartbeat time RW Unsigned32 -
1017 0 Producer heartbeat time RW Unsigned16 500
Identifier objects
0 Number of subindexes RO Unsigned8 4
1018 1 Supplier ID RO Unsigned32 -
2 Product code RO Unsigned32 -
3 Revision No. RO Unsigned32 -
4 Sequence No. RO Unsigned32 -
Server SDO
0 Number of subindexes RO Unsigned8 3
1200 1 COB-ID Client -> server (Rx) RO Unsigned32 | 600H+Node ID
2 COB-ID Server -> client (Tx) RO Unsigned32 | 580H+Node ID
3 Client SDO node ID RO Unsigned8 | Current node ID
Client SDO
0 Number of subindexes RO Unsigned8 3
1280 1 COB-ID Client -> server (Rx) RO Unsigned32 0x0000 0600
2 COB-ID Server -> client (Tx) RO Unsigned32 0x0000 0580
3 Node ID of server SDO RO Unsigned8 | Current node ID
PDO1 Rx communication parameters
1400 Supported Max. number of )
0 ) RO Unsigned8 5
subindexes
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Sub-in Access
Index (hex) dex Description permissio | Data type Default value
n
. 200H + Current
1 COB-ID used by PDO RW Unsigned32
node ID
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 0
4 - - Unsigned8 0
5 Event timer RW Unsigned16 0
PDO2 Rx communication parameters
Supported Max. number of .
0 ) RO Unsigned8 5
subindexes
. 300h + Current
1 COB-ID used by PDO RW Unsigned32
1401 node ID
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 0
4 - - Unsigned8 0
5 Event timer RW Unsigned16 0
PDO3 Rx communication parameters
Supported Max. number of .
0 ) RO Unsigned8 5
subindexes
. 400H + Current
1 COB-ID used by PDO RW Unsigned32
1402 node ID
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 0
4 - - Unsigned8 0
5 Event timer RW Unsigned16 0
PDO4 Rx communication parameters
Supported Max. number of )
0 ) RO Unsigned8 5
subindexes
. 500H + Current
1 COB-ID used by PDO RW Unsigned32
1403 node ID
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 0
4 - - Unsigned8 0
5 Event timer RW Unsigned16 0
PDO1 Rx mapping parameters
Number of application program )
0 ] ] RW Unsigned8 4
objects mapped in PDO
1600 1 First mapped object RW Unsigned32 0x21000110
2 Second mapped object RW Unsigned32 0x21000210
3 Third mapped object RW Unsigned32 0x21000310
4 Fourth mapped object RW Unsigned32 0x21000410
PDO2 Rx mapping parameters
Number of application program )
0 ) . RW Unsigned8 4
objects mapped in PDO
1601 1 First mapped object RW Unsigned32 0x21000510
2 Second mapped object RW Unsigned32 0x21000610
3 Third mapped object RW Unsigned32 0x21000710
4 Fourth mapped object RW Unsigned32 0x21000810
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Sub-in Access
Index (hex) dex Description permissio | Data type Default value
n
PDO3 Rx mapping parameters
Number of application program
0 ) PP ) prog RW Unsigned8 4
objects mapped in PDO
1602 1 First mapped object RW Unsigned32 0x21000910
2 Second mapped object RW Unsigned32 0x21000A10
3 Third mapped object RW Unsigned32 0x21000B10
4 Fourth mapped object RW Unsigned32 0x21000C10
PDO4 Rx mapping parameters
Number of application program
0 ) PP ) prog RW Unsigned8 4
objects mapped in PDO
1603 1 First mapped object RW Unsigned32 0x21000D10
2 Second mapped object RW Unsigned32 0x21000E10
3 Third mapped object RW Unsigned32 0x21000F10
4 Fourth mapped object RW Unsigned32 0x21001010
PDO1 Tx communication parameters
Supported Max. number of )
0 i RO Unsigned8 5
subindexes
. 180H + Current
1 COB-ID used by PDO RW Unsigned32
1800 node ID
2 Transmission type RW Unsigned8 255
3 Disabled time RW Unsigned16 0
4 Reserved RW Unsigned8 0
5 Event timer RW Unsigned16 0
PDO2 Tx communication parameters
Supported Max. number of )
0 ) RO Unsigned8 5
subindexes
. 280H + Current
1 COB-ID used by PDO RW Unsigned32
1801 node ID
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 0
4 Reserved RW Unsigned8 0
5 Event timer RW Unsigned16 0
PDO3 Tx communication parameters
Supported Max. number of .
0 ) RO Unsigned8 5
subindexes
. 380H + Current
1 COB-ID used by PDO RW Unsigned32
1802 node ID
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 0
4 Reserved RW Unsigned8 0
5 Event timer RW Unsigned16 0
PDO4 Tx communication parameters
Supported Max. number of .
0 ) RO Unsigned8 5
subindexes
1803
. 480H + Current
1 COB-ID used by PDO RW Unsigned32
node ID
2 Transmission type RW Unsigned8 254
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Sub-in Access
Index (hex) dex Description permissio | Data type Default value
n
3 Disabled time RW Unsigned16 0
4 Reserved RW Unsigned8 0
5 Event timer RW Unsigned16 0
PDO1 Tx mapping parameters
Number of application program )
0 . . RW Unsigned8 3
objects mapped in PDO
1A00 1 First mapped object RW Unsigned32 0x20000110
2 Second mapped object RW Unsigned32 0x20000210
3 Third mapped object RW Unsigned32 0x20000310
4 Fourth mapped object RW Unsigned32 0x20000410
PDO2 Tx mapping parameters
Number of application program )
0 ) . RW Unsigned8 4
objects mapped in PDO
1A01 1 First mapped object RW Unsigned32 0x20000510
2 Second mapped object RW Unsigned32 0x20000610
3 Third mapped object RW Unsigned32 0x20000710
4 Fourth mapped object RW Unsigned32 0x20000810
PDO3 Tx mapping parameters
Number of application program )
0 ) . RW Unsigned8 4
objects mapped in PDO
1A02 1 First mapped object RW Unsigned32 0x20000910
2 Second mapped object RW Unsigned32 0x20000A10
3 Third mapped object RW Unsigned32 0x20000B10
4 Fourth mapped object RW Unsigned32 0x20000C10
PDO4 Tx mapping parameters
Number of application program )
0 ] . RW Unsigned8 4
objects mapped in PDO
1A03 1 First mapped object RW Unsigned32 0x20000D10
2 Second mapped object RW Unsigned32 0x20000E10
3 Third mapped object RW Unsigned32 0x20000F10
4 Fourth mapped object RW Unsigned32 0x20001010
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Appendix C Technical data

C.1 What this chapter contains

This chapter describes the technical data of the VFD and its compliance to CE and other quality certification systems.

C.2 Derated application
C.2.1 Capacity

Choose a VFD model based on the rated current and power of the motor. To endure the rated power of the motor, the
rated output current of the VFD must be larger or equal to the rated current of the motor. The rated power of the VFD must
be higher or equal to that of the motor.

Note:

® The maximum allowable shaft power of the motor is limited to 1.5 times the rated power of the motor. If the limit is
exceeded, the VFD automatically restricts the torque and current of the motor. This function effectively protects the
input shaft against overload.

® The rated capacity is the capacity at the ambient temperature of 40°C.

® You need to check and ensure that the power flowing through the common DC connection in the common DC system
does not exceed the rated power of the motor.

C.2.2 Derating

If the ambient temperatue on the site where the inverter is installed exceeds 40°C, the altitude exceeds 1000m, or the
switching frequency is changed from 4 kHz to 8, 12, or 15 kHz, the VFD needs to be derated.

C.2.2.1 Derating due to temperature

When the temperature ranges from 40°C to 50°C, the rated output current is derated by 1% for each increased 1°C. For
the actual derating, see the following figure.

Derating coefficient (%)

100
90 i
80 ¢ ‘

60 754475
40 B4

200754 7>
Temperature
T(0)

Note: It is not recommended to use the VFD at an environment with the temperature higher than 50°C. If you do, you shall
be held accountable for the consequences caused.

C.2.2.2 Derating due to altitude

Designed according to the UL corner-grounded delta system (8mm safety clearance between power and control circuits).
In actual application, the altitude must not exceed 2000m, and the safety clearance required between power and control
circuits on the PCB is 8mm.

In addition, when the altitude exceeds 1000m, derate by 1% for every increase of 100m.

For units designed according to the UL corner-grounded system but applied in a star (wye) grid system, the max. altitude
must not exceed 4000 meters. Similarly, for altitudes above 1000 meters, a derating of 1% per 100-meter rise must be
applied.
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C.2.2.3 Derating due to carrier frequency

The carrier frequency of the VFD varies with power class. The VFD rated power is defined based on the carrier frequency
factory setting. If the carrier frequency exceeds the factory setting, the VFD power is derated by 10% for each increased 1

kHz.

C.3 Grid specifications

Grid Volt

AC 3PH 380V/(-15%) — 440V/(+10%)

Short-circuit

According to the definition in IEC 61439-1, the maximum allowable short-circuit current
at the incoming end is 100kA. Therefore, the VFD is applicable to scenarios where the

capacity transmitted current in the circuit is no larger than 100 kA when the VFD runs at the
maximum rated voltage.
Frequency 50/60Hz + 5%, with a maximum change rate of 20%/s

C.4 Motor connection data

Motor type

Asynchronous induction motor or permanent-magnet synchronous motor

Voltage

0-U1l (motor rated voltage), 3PH symmetrical, Umax (VFD rated voltage) at the
field-weakening point

Short-circuit

The motor output short-circuit protection meets the requirements of IEC 61800-5-1.

protection
Frequency 0—400Hz
Frequenc
resj)lutior:/ 0.01Hz
Current See section 3.6 Product ratings.
Power limit 1.5 times of the motor rated power

Carrier frequency

4,8,12, or 15 kHz

C.4.1 EMC compatibility and motor cable length

The following table describes the maximum motor cable lengths that meet the requirements of the EU EMC directive

(2014/30/EUV).

All models (with external EMC filters)

Maximum motor cable length (m)

Second environment (C3) 3

For the definition of Category C3 (Second Environment), refer to section C.6 EMC regulations.

C.5 Application standards

The following table describes the standards that VFDs comply with.

EN/ISO 13849-1

Safety of machinery—Safety-related parts of control systems—Part 1: General
principles for design

IEC/EN 60204-1

Safety of machinery. Electrical equipment of machines. Part 1: General requirements

IEC/EN 62061

Safety of machinery—Safety-related functional safety of electrical, electronic, and
programmable electronic control systems

IEC/EN 61800-3

Adjustable speed electrical power drive systems. Part 3: EMC requirements and

specific test methods

Adjustable speed electrical power drive systems—Part 5-1: Safety
IEC/EN 61800-5-1 ) )

requirements—Electrical, thermal and energy

Adjustable speed electrical power drive systems—Part 5-2: Safety

IEC/EN 61800-5-2

requirements—Function
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C.5.1 CE marking

The CE mark affixed to the VFD indicates that the VFD has obtained CE conformity certification and complies with the
European Low Voltage Directive (2014/35/EU) and Electromagnetic Compatibility Directive (2014/30/EU).

C.5.2 EMC compliance declaration

European union (EU) stipulates that the electric and electrical devices sold in Europe cannot generate electromagnetic
disturbance that exceeds the limits stipulated in related standards, and can work properly in environments with certain
electromagnetic interference. The EMC product standard (EN 61800-3) describes the EMC standards and specific test
methods for adjustable speed electrical power drive systems. Our products have been compliant with these EMC
regulations.

C.6 EMC regulations

The EMC product standard (EN 61800-3) describes the EMC requirements on VFDs.
Application environment categories:

First environment: Residential environment, including application scenarios where the VFD is directly connected, without
an intermediate transformer, to a low-voltage power supply network that supplies residential buildings.

Second environment: Includes all establishments other than those directly connected to a low-voltage power supply
network that supplies buildings used for residential purposes.

VFDs are classified into four categories:
VFDs of C1: Rated voltage lower than 1000V, applied to the first environment.

VFDs of C2: Rated voltage lower than 1000V, not a plug-in device or a movable device, and must be installed and
commissioned by a professional person when used in the first environment.

Note: The EMC standard IEC/EN 61800-3 no longer restricts the power distribution of the VFD, but defines the use,
installation, and commissioning of the VFD. Specialized personnel or organizations must have the necessary skills
(including the EMC-related knowledge) for installing and/or performing commissioning on the electrical drive systems.

VFDs of C3: Rated voltage lower than 1000 V, applied to the second environment. They cannot be applied to the first
environment.

VFDs of C4: Rated voltage higher than 1000V, or rated current higher than or equal to 400A, applied to complex systems
in the second environment.

C.6.1 Category C2

The induction disturbance limit shall meet the following stipulations:

1. Select an optional EMC filter according to Appendix D Dimension drawings and install it following the description in
the EMC filter manual.

2. Select the motor and control cables according to the description in the manual.
3. Install the VFD according to the description in the manual.

4.  For the maximum motor cable length, see appendix C.4.1 EMC compatibility and motor cable length.

c The product may generate radio interference in a domestic environment, and measures need
to be taken to reduce the interference.

C.6.2 Category C3

The anti-interference performance of the VFD meets the requirements of the second environment in the IEC/EN 61800-3
standard.

The conducted emission limits comply with the following:
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1. Select an optional EMC filter according to Appendix E Peripheral options and install it following the description in the
EMC filter manual.

2. Select the motor and control cables according to the description in the manual.
3. Install the VFD according to the description in the manual.

4. For the maximum motor cable length, see appendix C.4.1 EMC compatibility and motor cable length.

c VFDs of category C3 cannot be applied to civilian low-voltage common grids. When applied
to such grids, the VFDs may generate radio frequency electromagnetic interference.
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Appendix D Dimension drawings

D.1 What this chapter contains
This chapter provides VFD dimensions.
D.2 Mounting dimensions

D.2.1 Wall mounting dimensions (for rectifier unit)

wi

0 -

]

H1
H2

wmonos BB YBOD> DAY ”@
@

H3

]
@
@
e

LYY
[SREY
UQY

ol svas
® @

@
®
e e

®
q
i
&

D1

Figure D-1 Wall mounting dimensions for the 380V 22kW uncontrolled rectifier unit

) . Mounting hole Hole )
Dimensions (mm) . . Weight
VFD model spacing (mm) diameter (kg)
H1 H3 w1 D1 H2 W2 w3 (mm) <
GD600A-61-022-4-B(-S) | 400 355 50 350 384 - - a7 4.7
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Figure D-2 Wall mounting dimensions for the 380V 45kW rectifier unit
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. . Mounting hole spacing Hole )
Dimensions (mm) . Weight
VFD model (mm) diameter (kg)
H1 H3 w1 D1 H2 W2 W3 (mm) 8
GD600A-71-045-4-B 400 355 100 350 384 50 - a7 9
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Figure D-3 Wall mounting dimensions for the 380V 110kW uncontrolled rectifier unit

) ) Mounting hole Hole .
Dimensions (mm) i . Weight
VFD model spacing (mm) diameter (kg)
H1 H3 w1 D1 H2 W2 w3 (mm) 2
GD600A-61-110-4-B(-S) 400 355 200 350 384 150 - a7 16.8
W1
w2
w3
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Figure D-4 Wall mounting dimensions for the 380V 160kW rectifier unit
) . Mounting hole spacing Hole .
Dimensions (mm) . Weight
VFD model (mm) diameter (kg)
H1 H3 w1 D1 H2 W2 W3 (mm) 2
GD600A-71-160-4 400 355 300 350 384 250 150 a7 28
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Figure D-5 Wall mounting dimensions for the 380V 355kW rectifier unit
Mounting hole spacin Hole
Dimensions (mm) 2 . : . .
VFD model (mm) diameter | Weight (kg)
H1 | H3 | W1 | D1 H2 W2 W3 (mm)
GD600A-71-355-4 805 | 790 | 180 | 423 | 767.5 110 - 711 42.6

D.2.2 Wall mounting dimensions (for inverter unit)
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Figure D-6 Wall mounting dimensions for the 380V 1.5—7.5kW inverter units
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Figure D-7 Wall mounting dimensions for the 380V 11-37kW inverter units
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Figure D-8 Wall mounting dimensions for the 380V 45—75kW inverter units
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Figure D-9 Wall mounting dimensions for the 380V 90—160kW inverter units
) . Mounting hole spacing Hole
Dimensions (mm) . .
VFD model (mm) diameter |Weight (kg)
H1 H3 w1 D1 H2 W2 W3 (mm)
1.5-7.5kW 400 355 50 350 384 - - a7 4
11-37kW 400 355 100 350 384 50 - a7 9
45-75kW 400 355 200 350 384 150 - a7 18
90-160kW 400 355 300 350 384 250 150 @7 28

D.2.3 Flange mounting dimensions (Side-by-side installation of rectifier and inverter

units)
300 200 100 50
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Figure D-10 Flange mounting for the 380V rectifier and inverter units (unit: mm)
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Figure D-11 Flange-mounting cut-out diagram for the 380V rectifier and inverter units (unit: mm)
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Appendix E Peripheral options

E.1 What this chapter contains
This chapter provides guidance on selecting peripheral options for the VFD.
E.2 Peripheral wiring

The following figure shows the peripheral wiring of the VFD.

Starl!garda é_ED Ext:rnal ;co " Host controller softwareﬂ
B ?"e oo \i INVT Workshop
gee t@?m c :
— EHE5@ 485+ Lonversion
(32 C Gty 7e5. cable
Power (converter)
supply @ .
Circuit M o G B PByy (+) OIN6)
breaker |4

Passive F.*T T‘
harmonic filter, |1 \
input reactor || ‘\
| \
. e
Bra_kltng Braking
Groundf resistor unit
Input filter
Output
filter
> Output reactor, dv/dt
Attenuation filter, or
sine-wave filter
= Motor
- Ground

Figure E-1 Peripheral wiring of the VFD
Note:

® A braking unit is built into 22kW, 45kW, and 110kW rectifier units.

® The braking units adopt INVT's DBU series standard braking units. For details, see the DBU operation manual.

Image Name Description

Cabl Medium used for the transmission of electrical power or
able
signals.

Device for electric shock prevention and protection against
short-to-ground that may cause current leakage and fire.
Select residual-current circuit breakers (RCCBs) that are
applicable to VFDs and can restrict high-order harmonics, and

Circuit breaker

-489-



Goodrive600A Series High-performance Multi-drive VFD Peripheral options

Image Name Description

of which the rated sensitive current for one VFD is larger than
30mA.

Device used to reduce the current distortion rate and
harmonic content and effectively restrict higher-order

Passive harmonic

flter harmonic currents, thereby improving the power factor.
Accessories used to improve the power factor on the input
Input reactor side of the VFD, and thus restrict high-order harmonic
currents.
Device that restricts the electromagnetic interference
i generated by the VFD and transmitted to the public grid
Input filter

through the power cable. Install as close to the input terminal
of the VFD as possible.

Accessories used to consume the regenerative energy of the

P

) ) motor to reduce the DEC time.
Braking unit or - . . .
or ) . Rectifier units of 45 kW need only to be configured with

braking resistor ] ) - )
braking resistors, other rectifier units also need to be

S/

configured with braking units.

Device used to suppress interference generated from the
Output filter wiring on the output side of the VFD. Install as close to the
output terminal of the VFD as possible.

Device used to extend the effective transmission distance of
Output reactor the VFD and effectively suppress instantaneous high voltage
generated when the IGBT module of the VFD switches.

Device used to suppress voltage spikes, reduce traveling
waves in long cables, and reflect dv/dt transient voltages,
thereby reducing motor eddy current losses and noise, and
providing motor insulation protection.

dv/dt decrement filter

Device used to suppress and absorb high-order harmonic
currents derived from switching frequency ripple currents,

correcting the waveform to approximate a sine wave,
significantly extending the length of the output cable, reducing
motor eddy current losses and noise, and protecting motor
insulation.

Sine-wave filter

E.3 Power supply

See chapter 4 Installation and selection guidelines.

A Ensure that the voltage class of the VFD is consistent with that of the grid.

E.4 Cable
E.4.1 Power cable

The sizes of the input power cables and motor cables must meet the local regulation.

® The input power cables and motor cables must be able to carry the corresponding load currents.

® The maximum temperature margin of the motor cables in continuous operation cannot be lower than 70°C.

® The conductivity of the PE grounding conductor is the same as that of the phase conductor, that is, the cross-sectional
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areas are the same.
® [or details about the EMC requirements, see Appendix C Technical data.

To meet the EMC requirements stipulated in the CE standards, you must use symmetrical shielded cables as motor
cables (as shown in the following figure).

Four-core cables can be used as input cables, but symmetrical shielded cables are recommended. Compared with
four-core cables, symmetrical shielded cables can reduce electromagnetic radiation as well as the current and loss of the
motor cables.

Symmetrical shielded cable Four-core cable

PE conductor and

shield layer Shield layer

Conductor
. Conductor @
Jacket ( ) Jacket
PE ©)' Insulator

Insulator

Conductor

Jacket
Insulator

Note: If the electrical conductivity of the motor cable shield layer does not meet the requirements, a separate PE
conductor must be used.

To protect the conductors, the cross-sectional area of the shielded cables must be the same as that of the phase
conductors if the cable and conductor are made of materials of the same type. This reduces grounding resistance, and
thus improves impedance continuity.

To effectively restrict the emission and conduction of radio frequency (RF) interference, the conductivity of the shielded
cable must at least be 1/10 of the conductivity of the phase conductor. This requirement can be well met by a copper or
aluminum shield layer. The following figure shows the minimum requirement on motor cables of a VFD. The cable must
consist of a layer of spiral-shaped copper strips. The denser the shield layer is, the more effectively the electromagnetic
interference is restricted.

Insulation layer Shield layer
( ( \ .

Figure E-2 Cable cross section

E.4.2 Control cable

All analog control cables and cables used for frequency input must be shielded cables. Analog signal cables need to be
double-shielded twisted-pair cables (as shown in figure a). Use one separate shielded twisted pair for each signal. Do not
use the same ground wire for different analog signals.

a b,
; = I
=z ) Y

Multi-pair double-shielded twisted-pair cable Multi-pair single-shielded twisted-pair cable

Figure E-3 Power cable arrangement

For low-voltage digital signals, double-shielded cables are recommended, but shielded or unshielded twisted pairs (as
shown in figure b) also can be used. For frequency signals, however, only shielded cables can be used.

Relay cables need to be those with metal braided shield layers.

Keypads need to be connected by using network cables. In complicated electromagnetic environments, shielded network
cables are recommended.

Note: Analog signals and digital signals cannot use the same cables, and their cables must be arranged separately.
Before delivery, each VFD undergoes an insulation withstand voltage test between the main circuit and the housing. In

addition, the VFD has the internal voltage limiting circuit, which can automatically cut off the test voltage. Do not perform
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any voltage withstand or insulation resistance tests, such as high-voltage insulation tests or using a megameter to

measure the insulation resistance, on the VFD or its components.

Note: Before connecting the input power cable of the converter, check the insulation conditions of the cable according to

local regulations.

Table E-1 Rectifier unit cable model selection

Recommended . 2 Termi |Fastenin
L . . 2 Connectable cable size (mm©)
Rectifier unit model cable size (mm®) nal |gtorque
RST PE RST PB, (+) PE screw | (Nm)
GD600A-71-045-4-B 35 16 25-35 6-10 16-25 M6 4.5
GDG600A-71-160-4 150 70 150-185 / 70-95 M12 35
GDG600A-71-355-4 185*2P | 150 185*2P / 185 M12 35
GD600A-61-022-4-B(-S) 10 10 10-16 4-10 10-16 M6 4.5
GD600A-61-110-4-B(-S) 95 50 70-95 70-95 35-50 M10 22
Table E-2 Inverter unit cable model selection
Recommended cable . 2 ) Fastening
Inverter unit model size (mmz) Connectable cable size (mm®) |Terminal torque
uvw PE uvw PE screw (Nm)
GD600A-51-1R5-4 2.5 2.5 2.5-6 2.5-6 M5 2.5
GDG600A-51-2R2-4 2.5 2.5 2.5-6 2.5-6 M5 2.5
GD600A-51-004-4 25 25 2.5-6 2.5-6 M5 25
GD600A-51-5R5-4 25 25 2.5-6 2.5-6 M5 25
GD600A-51-7R5-4 2.5 2.5 2.5-6 2.5-6 M5 2.5
GD600A-51-011-4 4-35 4-16 M6 45
GD600A-51-015-4 6 6 6-35 6-16 M6 45
GD600A-51-018-4 10 10 10-35 10-16 M6 4.5
GD600A-51-022-4 10 10 10-35 10-16 M6 45
GD600A-51-030-4 16 16 16-35 16 M6 4.5
GD600A-51-037-4 25 16 16-35 16 M6 45
GD600A-51-045-4 35 16 35-95 16-50 M10 22
GD600A-51-055-4 50 25 50-95 25-50 M10 22
GD600A-51-075-4 70 35 70-95 35-50 M10 22
GD600A-51-090-4 95 50 95-185 50-95 M12 35
GD600A-51-110-4 120 70 120-185 70-95 M12 35
GD600A-51-132-4 150 70 150-185 70-95 M12 35
GD600A-51-160-4 185 95 185 95 M12 35

Note: The recommended cable sizes for the main circuit are applicable under the following

conditions: ambient

temperature at or below 40°C, wiring distance within 100m, and operation at rated current. If the ambient temperature

exceeds 40°C, both the cables and the VFD must be derated accordingly.

E.4.3 Cable arrangement

Motor cables must be arranged away from other cables. The motor cables of several VFDs can be arranged in parallel. It

is recommended that you arrange the motor cables, input power cables, and control cables separately in different trays.

The output dU/dt of the VFDs may increase electromagnetic interference on other cables. Do not arrange other cables

and the motor cables in parallel.

If a control cable and power cable must cross each other, ensure that the crossing angle between them is 90°.
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The cable trays must be connected properly and well grounded. Aluminum trays can implement local equipotential.

The following figure shows the cable arrangement.

Motor cable

Power cable Min. 300mm

Input power cable Motor cable

Min. 200mm

#Min. 500mm

Control cable Control cable

Figure E-4 Cable routing distance

E.4.4 Insulation inspection

Check the motor and the insulation conditions of the motor cable before running the motor.

1. Ensure that the motor cable is connected to the motor, and then remove the motor cable from the U, V, and W output
terminals of the VFD.

2. Use a megohmmeter of 500V DC to measure the insulation resistance between each phase conductor and the
protection grounding conductor. For details about the insulation resistance of the motor, see the description provided
by the manufacturer.

Note: The insulation resistance is reduced if it is damp inside the motor. If moisture is suspected, dry and re-measure the
motor.

E.5 Breaker and electromagnetic contactor

The circuit breaker is mainly used to prevent electric shock accidents and short circuits to the ground that may cause
leakage current fire. The electromagnetic contactor is mainly used to control the main circuit power on and off, which can
effectively cut off the input power of the VFD in case of system failure to ensure safety.

According to the working principle and structure of breakers, if the manufacturer's regulation is
c not followed, hot ionized gases may escape from the breaker enclosure when a short-circuit
occurs. To ensure safe use, exercise extra caution when installing and placing the breaker.

Follow the manufacturer's instructions.

Rectifier unit model Fuse (A) Breaker (A) Contactor rated current (A)
GD600A-71-045-4-B 270 200 135
GDG600A-71-160-4 870 630 450
GD600A-71-355-4 1860 1280 960
GD600A-61-022-4-B(-S) 80 63 65
GD600A-61-110-4-B(-S) 350 320 245

Note: The accessory specifications described in the preceding table are ideal values. You can select accessories based
on the site conditions, but try not to use those with lower values.

E.6 Harmonic filters

To enhance grid protection, reduce harmonic interference from the VFD to the grid, and improve input power factor,
consider configuring external DC reactors, input reactors, or passive harmonic filters based on your specific application
needs.

If you want to use long cables between the VFD and the motor, select external output reactors, dv/dt attenuation filters, or
sine-wave filters based on the motor cable length. This helps mitigate excessive dv/dt, reducing voltage stress on the
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motor windings as well as protecting them, and extending the motor's lifespan. Refer to the table below for recommended

output filter selections according to motor cable length.

Non-shielded
50m-150m 150m-450m 450m-1000m
cable length
Shielded cable
30m-100m 100m-230m 230m-500m
length

Output filter type

Output reactor (1%)

/

/

/

dv/dt decrement filter

/

/

/

Sine-wave filter

E.6.1 Reactor model selection table

Note:

Table E-3 Rectifier unit reactor model selection

Rectifier unit model

Input reactor

GD600A-61-022-4-B(-S)

GDL-ACL0051-4AL

GDG600A-71-045-4-B

GDL-ACL0110-4AL

GD600A-61-110-4-B(-S)

GDL-ACL0220-4AL

GD600A-71-160-4

GDL-ACL0330-4AL

GDG600A-71-355-4

GDL-ACL0580-4AL

Table E-4 Inverter unit

reactor model selection

Inverter unit model

Output reactor

GDG600A-51-1R5-4

GDL-OCL0005-4CU

GDG600A-51-2R2-4

GDL-OCL0006-4CU

GD600A-51-004-4

GDL-OCL0010-4CU

GDG600A-51-5R5-4

GDL-OCL0014-4CU

GD600A-51-7R5-4

GDL-OCL0020-4CU

GD600A-51-011-4

GDL-OCL0025-4CU

GD600A-51-015-4

GDL-OCLO0035-4AL

GD600A-51-018-4

GDL-OCL0040-4AL

GD600A-51-022-4

GDL-OCL0050-4AL

GD600A-51-030-4

GDL-OCLO060-4AL

GD600A-51-037-4

GDL-OCL0075-4AL

GD600A-51-045-4

GDL-OCL0092-4AL

GD600A-51-055-4

GDL-OCL0115-4AL

GDG600A-51-075-4

GDL-OCL0150-4AL

GD600A-51-090-4

GDL-OCL0220-4AL

GDG600A-51-110-4

GDL-OCL0220-4AL

GD600A-51-132-4

GDL-OCL0265-4AL

GD600A-51-160-4

GDL-OCL0330-4AL

® The rated input voltage drop of input reactor is designed to 1.5%.

® The rated output voltage drop of output reactor is designed to 1%.

® The preceding table lists only external accessories. You need to specify whether external or built-in accessories are

needed in your purchase order.
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E.6.2 Filter model selection table

Table E-5 Rectifier unit filter model selection

Input filter

Rectifier unit model : =
Passive harmonic filter

GDL-H0056-4AL
GDL-H0100-4AL
GDL-H0225-4AL
GDL-H0320-4AL
GDL-H0800-4AL

GDB600A-61-022-4-B(-S)
GD600A-71-045-4-B
GDB600A-61-110-4-B(-S)
GD600A-71-160-4
GD600A-71-355-4

Table E-6 Inverter unit filter model selection

Output filter

Inverter unit model

dv/dt decrement filter Sine-wave filter

GD600A-51-1R5-4

GDL-DUL0005-4CU

GDL-OSF0005-4AL

GD600A-51-2R2-4

GDL-DUL0005-4CU

GDL-OSF0005-4AL

GDG600A-51-004-4

GDL-DUL0010-4CU

GDL-OSF0010-4AL

GD600A-51-5R5-4

GDL-DUL0014-4CU

GDL-OSF0014-4AL

GD600A-51-7R5-4

GDL-DUL0020-4CU

GDL-OSF0020-4AL

GD600A-51-011-4

GDL-DUL0025-4CU

GDL-OSF0025-4AL

GD600A-51-015-4

GDL-DUL0032-4CU

GDL-OSF0032-4AL

GDG600A-51-018-4

GDL-DUL0040-4AL

GDL-OSF0040-4AL

GD600A-51-022-4

GDL-DUL0045-4AL

GDL-OSF0045-4AL

GDG600A-51-030-4

GDL-DULOO60-4AL

GDL-OSF0060-4AL

GDG600A-51-037-4

GDL-DULO075-4AL

GDL-OSF0075-4AL

GDG600A-51-045-4

GDL-DUL0100-4AL

GDL-OSF0095-4AL

GD600A-51-055-4

GDL-DUL0120-4AL

GDL-OSF0120-4AL

GD600A-51-075-4

GDL-DUL0150-4AL

GDL-OSF0150-4AL

GDG600A-51-090-4

GDL-DUL0180-4AL

GDL-OSF0180-4AL

GD600A-51-110-4

GDL-DUL0220-4AL

GDL-OSF0220-4AL

GD600A-51-132-4

GDL-DUL0260-4AL

GDL-OSF0260-4AL

GDG600A-51-160-4

GDL-DUL0320-4AL

GDL-OSF0320-4AL

Note: The input voltage of passive harmonic filter for 380V VFD models is 380-400V 50Hz.

E.7 EMC filter

EMC screws are connected in factory for the rectifier unit products, all of which meet the requirements of level C3.
Note: Disconnect the EMC screw in the following cases. (For the screw position, see Figure 4-13 EMC screw.)

® The EMC filter is applicable to grounded neutral systems (TN/TT). If the VFD is used in an IT system (ungrounded
neutral system), the EMC screw must be disconnected (M3: tightening torque 5-6 kgf-cm).

® When a leakage circuit breaker (RCD) is configured, if nuisance tripping occurs during startup, please disconnect
the EMC screw (M3: tightening torque 5-6 kgf-cm).

Note: Do not connect C3 filters in IT power systems.
Interference filters on the input side can reduce the VFD interference on the surrounding devices.

Noise filters on the output side can decrease the radio noise caused by the cables between VFDs and motors and the
leakage current of conducting wires.
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E.7.1 EMC filter model description

FLT - P 04 045

L-B
E F

Field

Description

FLT: VFD filter series

Filter type
P: Power input filter
L: Output filter

Voltage class

04: AC 3PH 380V(-15%) — 440V(+10%)
06: AC 3PH 520V(-15%) — 690V (+10%)

045: 45A

3-digit code indicating the rated current.

Filter performance
L: General
H: High-performance

Filter application environment

A: First environment (IEC61800-3:2004) category C1 (EN 61800-3)
B: First environment (IEC61800-3:2004) category C2 (EN 61800-3)
C: Second environment (IEC61800-3:2004) category C3 (EN 61800-3)

E.7.2 EMC filter model selection

Table E-7 Rectifier unit filter model selection

Rectifier unit model

Input filter

GDB600A-61-022-4-B(-S)

FLT-P04065L-B

GD600A-71-045-4-B

FLT-P0O4100L-B

GDB00A-61-110-4-B(-S)

FLT-P04240L-B

GD600A-71-160-4

FLT-P04400L-B

GDG600A-71-355-4

FLT-P04800L-B

Table E-8 Inverter unit filter model selection

Inverter unit model

Output filter

GD600A-51-1R5-4

GDG600A-51-2R2-4

FLT-LO4006L-B

GD600A-51-004-4

GDG600A-51-5R5-4

FLT-LO4016L-B

GD600A-51-7R5-4

GD600A-51-011-4

FLT-LO4032L-B

GD600A-51-015-4

GD600A-51-018-4

FLT-LO4045L-B

GDG600A-51-022-4

GD600A-51-030-4

FLT-LO4065L-B

GD600A-51-037-4

GD600A-51-045-4

FLT-LO4100L-B

GD600A-51-055-4

FLT-LO4150L-B
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Inverter unit model Output filter
GD600A-51-075-4
GD600A-51-090-4 FLT-L04240L-B
GD600A-51-110-4 FLT-LO4240L-B
GD600A-51-132-4 FLT-LO4240L-B
GD600A-51-160-4 FLT-L04400L-B

Note:
® The input EMI meets the C2 requirements after an input filter is configured.
® The preceding table lists only external accessories. You need to specify whether external or built-in accessories are

needed in your purchase order.

E.8 Braking system
E.8.1 Braking component selection

When the VFD driving a high-inertia load decelerates or needs to decelerate abruptly, the motor runs in the power
generation state and transmits the load-carrying energy to the DC circuit of the VFD, causing the bus voltage of the VFD
to rise. If the bus voltage exceeds a specific value, the VFD reports an overvoltage fault. To prevent this from happening,
you need to configure braking components.

® The design, installation, commissioning, and operation of the device must be performed
by trained and qualified professionals.

® Follow all the "Warning" instructions during the operation. Otherwise, major physical
injuries or property loss may be caused.

® Only qualified electricians are allowed to perform the wiring. Otherwise, damage to the

A VFD or braking components may be caused.
® Read the braking resistor or unit instructions carefully before connecting them to the
VFD.

® Connect braking resistors only to the terminals PB and (+), and braking units only to the
terminals (+) and (-). Do not connect them to other terminals. Otherwise, damage to the
braking circuit and VFD and fire may be caused.

Connect the braking components to the VFD according to the wiring diagram. If the wiring is

& not properly performed, damage to the VFD or other devices may be caused.

E.8.2 Braking unit

The 22— 110kW model is equipped with the built-in braking unit, and other rectifier unit models can be configured only with
external braking units. Select braking resistors according to the specific requirements (such as the braking torque and
braking usage) on site.

Resistance| Braking resistor dissipation power | Min.
) ) applicable (kW) allowed
Braking unit .
VFD model model for 100% 10% 50% 80% braking
braking braking braking braking ratio
torque (Q) | utilization | utilization | utilization (Q)
GD600A-61-022-4-B(-S)| Standard built-in 22 3 17 26 17
GD600A-71-045-4-B |Built-in braking unit 13 7 34 54 11
GD600A-61-110-4-B(-S)| Standard built-in 45 17 83 132 4.4
GDG600A-71-160-4 DBU100H-320-4 3.1 24 120 192 2.2
GDG600A-71-355-4 |DBU100H-320-4 *2 3.2%2 24*2 118*2 189*2 2.2%2

Note:
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® Select braking resistors according to the resistance and power data provided by INVT.

® The braking resistor may increase the braking torque of the VFD. The preceding table provides the resistor power
ratings designed based on 100% braking torque and braking utilization levels of 10%, 50%, and 80%. You can select
the braking system based on the actual operating conditions.

® When using an external braking unit, set the brake voltage class of the braking unit properly by referring to the manual
of the DBU100H dynamic braking unit. If the voltage class is set incorrectly, the VFD may not run properly.

Do not use braking resistors whose resistance is lower than the specified minimum
resistance. The VFD does not provide protection against overcurrent caused by resistors with

low resistance.
In scenarios where braking is frequently implemented, that is, the braking usage is greater
A than 10%, you need to select a braking resistor with higher power as required by the

operation conditions according to the preceding table.

E.8.3 Braking resistor cable selection

Braking resistor cables should be shielded cables.

E.8.4 Braking component installation

All resistors must be installed in places with good cooling conditions.

The materials near the braking resistor or braking unit must be flame resistant. since the
A surface temperature of the resistor is high and air flowing from the resistor is of hundreds of
degrees Celsius. Prevent any materials from coming into contact with the resistor.

Braking resistor installation

c ® The 22kW, 45kW, and 110kW rectifier units only require external braking resistors.
PB and (+) are the terminals for connecting braking resistors.

Braking unit installation:

® Except the 22kW, 45kW, and 110kW rectifier units, all the other rectifier units require
external braking units.
® (+) and (-) are the terminals for connecting braking units.
A ® The connection cable length between the (+) and (-) terminals of the VFD and those of a
braking unit must be shorter than 5m, and the connection cable length between the BR1
and BR2 terminals of a braking unit and the terminals of a braking resistor must be shorter
than 10m.

E.9 Other optional accessories

E.9.1 List of other optional accessories

No. Name Specifications Applicable model

Current-carrying capability: 100A; applicable to 1.57.5kW
1 GD600-CON1 ying Capabliy PP

External DC - — -
. ) Current-carrying capability: 200A; applicable to 45kWw,
connection terminal

2 GD600-CON2 |160kW rectifier unit models and 11— 75kW inverter unit
models

inverter unit models

3 | External LCD keypad SOP-600 Applicable to all rectifier and inverter unit models
USB-RS485
4 communication EC-TM485-USB |Used to connect the rectifier unit to the host controller

module
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No. Name Specifications Applicable model
50mm-wide shield bracket, applicable to 1.5-7.5 kW
5 GD600A-SH1 | . - .
inverter units and 22kW rectifier units.
100mm-wide shield bracket, applicable to 11-37 kW
6 GD600A-SH2 | . " .
) inverter units and 45kW rectifier units.
Shield bracket - - - :
200mm-wide shield bracket, applicable to 45—-75kW inverter
7 GD600A-SH2 )
units
300mm-wide shield bracket, applicable to 90-132kW
8 GD600A-SH2 | .
inverter units
50mm mounting bracket, applicable to 1.5—-7.5kW inverter
9 GD600A-FLAN1| N .
units and 22kW rectifier units
100mm mounting bracket, applicable to 11-37kW inverter
10 GD600A-FLAN2| - .
Flange-type units and 45kW rectifier units
installation bracket 200mm mounting bracket, applicable to 45-75kW inverter
11 GD600A-FLAN3| - .
units and 110kW rectifier units
300mm mounting bracket, applicable to 160kW rectifier
12 GD600A-FLAN4| . .
units and 90-160kW inverter units
50mm air deflector, applicable to 1.5-7.5kW inverter units
13 GD600A-AD1 N )
and 22kW rectifier units
100mm air deflector, applicable to 11-37kW inverter units
14 GD600A-AD2 i .
) and 45kW rectifier units
Air deflector - - - -
200mm air deflector, applicable to 45—75kW inverter units
15 GD600A-AD3 N ;
and 110kW rectifier units
300mm air deflector, applicable to 160kW rectifier units and
16 GD600A-AD4 ) )
90-160kW inverter units
17 BUBG600-7R5-4 |Applicable to 1.5— 7.5kW inverter units
18 Buffer unit BUB600-037-4 |Applicable to 11— 37kW inverter units
19 BUB600-075-4 |Applicable to 45— 75kW inverter units

E.9.2 LCD keypad

The Goodrive600A external LCD keypad (model: SOP-600) is a commissioning assistant for INVT's new-generation
variable-frequency drive systems and supports Goodrive600A series products. The keypad allows you to perform flexible
interactive operations through the friendly and simple visual interface. It provides efficient data processing, powerful
real-time monitoring and alarm functions, fast editing and commissioning, rich custom configuration functions, and
large-capacity data storage. It also provides a user-friendly USB drive software (keypad software) upgrade function. For
details, see the user manual for Goodrive600A series multifunction LCD keypad.

miw

A B

N
Do BRL DG

A B A B A B

miw

Inverter
unit N

Rectifier
unit 2

Rectifier
unit 1

Inverter
unit 2

Inverter
unit 1

L

Braking resistor

=)

Braking resistor

One LCD keypad can be connected to multiple rectifier and inverter units, allowing online unit switching for convenient
commissioning.
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10:36:15 Trml Ready 01:REC 10:36:15 Trml Ready 01:REC
Bus Volt 01 BRG-REC Trml Ready
P17.05 V 6506
_______________________________ 02 INV Fwd Local Ready
Grid Freq 49 9 03 INV Fwd Local Ready
P17.06  Hz : l . 04 INV Fwd Local Ready
Grid Volt 05 INV Fwd Local Ready
P17.07 V 403 - £ 06 INV Fwd Local Ready
Monitor Device Menu Return Homepage Select
10:36:15 Fwd Local Run 02:INV
10:36:15 Local Ready 02:INV
Bus Volt
01 BRG-REC Trml Read
P17.05 V 6506 y

_______________________________ 02 INV Fwd Local Ready
- <

Grid Freq 49.9 03 INV Fwd Local Ready
P17.06 Hz : —Dv
_______________________________ h 04 INV Fwd Local Ready

Grid Volt - 05 INV Fwd Local Ready
P17.07 Vv 403
0 06 INV Fwd Local Ready
Monit Devi M
onttor evice end Return Homepage Select

Note: The units are connected via the RJ45 ports on their rear panels. Each unit must be assigned a unique RS485
address using the following parameter: P20.07 for gateway-type rectifier units, P20.00 for non-gateway-type rectifier units,
and P14.00 for inverter units.

E.9.3 USB-RS485 communication module

The USB-t0-RS485 communication module (model: EC-TM485-USB) is used to connect Workshop on a PC host
controller to the 485 terminals of Goodrive600A series rectifier and inverter units. The module provides an RS485
interface and a Type-B interface, and is supplied with dedicated adapter cables (Type-B-to-USB communication cable and
RJ45-t0-RS485 communication cable).

E.9.4 Bus terminal

The 100A external bus terminal is applicable to 1.5—7.5kW inverter units (50mm wide). Only one can be installed on each
unit.

The 200A external bus terminal is applicable to the 11-75kW inverter units and the 45kW and 160kW rectifier units. Only
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one can be installed on each 45 kW rectifier unit and each 11-37kW inverter unit. Two can be installed on each 45—75kW

inverter unit and each 160kW rectifier unit.

Table E-9 Wiring specifications for external bus terminals

No. Name Terminal specifications Cable specifications
1 100A bus terminal GD600-CON1 16AWG-2AWG
2 200A bus terminal GD600-CON2 6AWG-150mm?2

The external bus terminal drawing is as follows.

100 A busbar external connection 200 A busbar external connection
terminal terminal

E.9.5 Shield bracket

You are recommended to use the cable with a shield layer as the inverter unit output cable. You can use a shield bracket
to fix the shield layer (selecting different shield brackets according to width dimensions). The shield bracket structure is as

follows.

Q0000000000000 0

110

For 50 mm models For 100 mm models For 200 mm models For 300 mm models

E.9.6 Flange-type installation bracket

Cooling air ducts can be installed on both rectifier units (except the 355kW model) and inverter units through the flange

installation mode, and different models support different flange installation brackets.

The flange-mounting bracket structure is as follows.
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W1

The flange-mounting procedure is as follows:

Step 1 Install the middle bracket.

Figure a Figure b

Note: For 160kW rectifier and inverter units, the fastening screws are on the upper part of the bracket (see Figure b). For
other models, the fastening screws are on the lower part (see Figure a).

Step 2 Pre-install the corresponding hex head SEMS screws for each power rating onto the mounting backplate. Do not
tighten them; leave a 5mm clearance between the screw and the backplate.

_—

M

W
\

Step 3 Hang the rectifier/inverter unit on the pre-installed screws on the backplate, and then tighten the screws with a

torque wrench.

Note: Do not tighten the lower screws of adjacent units yet. The grounding aluminum bar must be installed in the next
step.
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Step 4 Install the grounding aluminum bar between adjacent units.

Step 5 Install the shield bracket. This bracket is optional and is not supplied as standard. Skip this step if it is not used.
E.9.7 Air deflector

When rectifier and inverter units are installed in an up and down configuration (wall-mounted) within a cabinet, an air
deflector is recommended for the air outlet of the lower unit. This prevents the hot exhaust air from the lower unit from
affecting the heat dissipation of the upper unit.

The structure of the air deflector is shown in the following.

299 199 99
4-OB7X11 2-0B7X11
B0 150 _50_ | 4OF 150 | 2:0B7 50
b b 5 i b &
©® © ®
© @ ®
© @ ©
Q Q Q‘
1 80 | 80 80 |\ 4-@7 150
295 245

E.9.8 Buffer unit

The BUBG600 series is a DC buffer unit designed for Goodrive600A inverter units. Installed between the rectifier and
inverter units and used in conjunction with a DC circuit breaker, it enables the replacement of a specific inverter unit
without powering down the rectifier (maintaining normal DC bus voltage). This allows for independent power-up and
power-down operations of individual inverter units.
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E.9.8.1 Mounting dimensions
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Figure E-5 Wall-mounting diagram of BUB600-7R5-4

fe—————————— H3 —————

Table E-10 Wall-mounting dimensions of BUB600-7R5-4

) . Mounting hole Hole .
. Dimensions (mm) i . Weight
Specifications spacing (mm) diameter (kg)
H1 | H3 | W1 D1 H2 w2 w3 (mm) 2
BUB600-7R5-4 205 | 160 | 50 207 190 / / a7 1.3
|
W2 7
T—T 9
| "
Sl
[ORIRCRe)
i 2
= 0000
& T
o
| e |
= [eReNeNe] —=
1000
4] (o0
il
— D1 -
Figure E-6 BUB600-037-4/BUB600-075-4 wall-mounting diagram
Table E-11 BUB600-037-4/BUB600-075-4 wall-mounting dimensions
) . Mounting hole Hole
L Dimensions (mm) . ) .
Specifications spacing (mm) diameter |Weight (kg)
H1 H3 w1 D1 H2 w2 | w3 (mm)
BUB600-037-4 205 160 100 207 190 50 / a7 2.3
BUB600-075-4 205 160 200 207 190 150 / a7 4.1

-504-




Goodrive600A Series High-performance Multi-drive VFD Peripheral options

E.9.8.2 Main circuit wiring
Positive bus
Negative bus

DC switch

ol DC switch

O | o D _ i
)
. 5 pHE (A A
s o 200 mm wide 100 mm wide | 50 mm wide
=h
E ° —Fork terminal Fork terminal Fork terminal
2 oy B oy
oo O]
®
e

45kW-75kW 11kW-37kW 1.5kW-7.5kW

For details about the buffer unit use instructions, see the user manual for the BUB600 series buffer unit.
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Appendix F STO function description

Reference standards: IEC 61508-1, IEC 61508-2, IEC 61508-3, IEC 61508-4, IEC 62061, ISO 13849-1, and IEC
61800-5-2

You can enable the safe torque off (STO) function to prevent unexpected startups when the main power supply of the
drive is not switched off. The STO function switches off the drive output by turning off the drive signals to prevent
unexpected startups of the motor (see the following figure). After the STO function is enabled, you can perform some-time
operations (such as non-electrical cleaning in the lathe industry) and maintain the non-electrical components of the device
without switching off the drive.

Switch, relay, etc.
+24V | ‘
UDC+
Control
circuit PWM+ UNW
_IL| Drive =
circuit
Note:
PWM The safety switch contacts must operate within 250
ms. The cable between the VFD and the safety
switch must not exceed 25 m.
UDC-

F.1 STO function logic table

The following table describes the input states and corresponding faults of the STO function.

STO input state Faults related to the STO functions
The STO function is triggered, and the drive stops running.
H1 and H2 opened simultaneously The corresponding fault code is as follows:

E040: Safe torque off (STO)
The STO function is not triggered, and the drive runs

H1 and H2 closed simultaneously

properly.
The STL1, STL2, or STL3 fault occurs. Fault code:
Either H1 or H2 is open, while the other is E041: Channel H1 exception (STL1)
closed. E042: Channel H2 exception (STL2)

E043: Exception to both channels H1 and H2 (STL3)

F.2 STO channel delay description

The following table describes the trigger and indication delay of the STO channels.

STO mode STO trigger delay® and indication delay?
STO fault: STL1 Trigger delay < 10ms; Indication delay < 280ms
STO fault: STL2 Trigger delay < 10ms; Indication delay < 280ms
STO fault: STL3 Trigger delay < 10ms; Indication delay < 280ms
STO fault: STO Trigger delay < 10ms Indication delay < 100ms

® STO trigger delay®: time interval between trigger the STO function and switching off the drive output.
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® STO indication delayz: Time interval between trigger the STO function and STO output state indication.

F.3 STO function installation checklist

Before installing the STO, check the items described in the following table to ensure that the STO function can be
properly used.

Item

Ensure that the drive can run or stop randomly during commissioning.

Stop the drive (if it is running), disconnect the input power supply, and isolate the drive from the
power cable through the switch.

Check the STO circuit connection according to the circuit diagram.

Check whether the shielding layer of the STO input cable is connected to the +24V reference
ground COM.
Connect the power supply.

O O (g O |O

Test the STO function as follows when the motor stops running:

® If the drive is running, send a stop command to it and wait until the shaft of the motor stops
rotating.

® Activate the STO circuit and send a start command to the drive. Ensure that the motor does
not start.

® Deactivate the STO circuit.

[0  |Restart the drive, and check whether the motor is running properly.

Test the STO function as follows when the motor is running:

® Start the VFD and ensure that the motor runs properly.

® Activate the STO circuit.

® The drive reports an STO fault (for details, see section 9.5.2 Inverter unit faults and solutions).
Ensure that the motor coasts to stop rotating.

® Deactivate the STO circuit.

[J  |Restart the drive, and check whether the motor is running properly.
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Appendix G Further information

G.1 Product and service queries

If you have any queries about the product, contact the local INVT office. Please provide the model and serial number of
the product you query about. You can visit www.invt.com to find a list of INVT offices.

G.2 Feedback on INVT VFD manuals

Your comments on our manuals are welcome. Visit www.invt.com, directly contact online service personnel or choose
Contact Us to obtain contact information. You can also scan the QR code on the front of the machine to get the e-manual.

G.3 Documents on the Internet

You can find manuals and other product documents in the PDF format on the Internet. Visit www.invt.com and choose
Support > Download.
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Appendix H Ordering information

You can quickly find product models and order products by 10-digit order number.

Product Ordering information Product model Remarks
category
11020-00762 GD600A-71-045-4-B 45kW rectifier unit
11020-00764 GD600A-71-160-4 160KkW rectifier unit
11020-00763 GD600A-71-355-4 355kW rectifier unit
11020-00755 GD600A-61-022-4-B 22kW rectifier unit
11020-00761 GD600A-61-022-4-B-S 22kW rectifier unit
11020-00512 GD600A-61-110-4-B-S 110kW rectifier unit
11020-00765 GD600A-61-110-4-B 110kW rectifier unit
11020-00723 GD600A-51-1R5-4 1.5kW inverter unit
11020-00721 GD600A-51-2R2-4 2.2kW inverter unit
11020-00722 GD600A-51-004-4 4kW inverter unit
11020-00719 GD600A-51-5R5-4 5.5kW inverter unit
11020-00720 GD600A-51-7R5-4 7.5kW inverter unit
Power unit 11020-00708 GD600A-51-011-4 11kW inverter unit
11020-00705 GD600A-51-015-4 15kW inverter unit
11020-00707 GD600A-51-018-4 18.5kW inverter unit
11020-00704 GD600A-51-022-4 22kW inverter unit
11020-00706 GD600A-51-030-4 30kW inverter unit
11020-00709 GD600A-51-037-4 37kW inverter unit
11020-00714 GD600A-51-045-4 45kW inverter unit
11020-00712 GD600A-51-055-4 55kW inverter unit
11020-00713 GD600A-51-075-4 75kW inverter unit
11020-00514 GD600A-51-090-4 90kW inverter unit
11020-00516 GD600A-51-110-4 110kW inverter unit
11020-00515 GD600A-51-132-4 132kW inverter unit
11020-00517 GD600A-51-160-4 160kW inverter unit
11023-00145 EC-PC701-02 PLC card
11023-00099 EC-TX709 PROFINET communication
card
11023-00111 EC-TX703 PROF!BU.S_DP
communication card
11023-00097 EC-TX704 EtherNet communication
card
_ 11023-00127 EC-TX708 EtherCAT communication
Expansion card
card 11023-00143 EC-PG705-12B Multifunction incremental PG
card
11023-00110 EC-PG704-00 Resolver PG card
11023-00122 EC-PG707-24 24V simplified incremental
PG card
11023-00160 EC-PG705-24 Multifunction incremental PG
card
11023-00159 EC-PG708-24 SSI absolute PG card
11023-00123 EC-10702 10 card
61001-01444 GD600-SH1 50mm-wide shield bracket
Structural part 61001-01446 GD600-SH2 100mm-wide shield bracket
61001-05461 GD600A-SH3 200mm-wide shield bracket
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Product
category

Ordering information

Product model

Remarks

61001-05325

GD600A-SH4

300mm-wide shield bracket

62001-01985

GD600-FLAN1

50mm flange installation kit

62001-01910

GD600-FLAN2

100mm-wide flange mounting

kit
62001-02092 GD600-FLAN3 200mm-wide L'inge mounting
62001-02021 GD600-FLAN4 300mm-wide ‘linge mounting
60005-00128 GD600-AD1 50mm-wide air deflector
60005-00127 GD600-AD2 100mm-wide air deflector
60005-00133 GD600-AD3 200mm-wide air deflector
60005-00134 GD600-AD4 300mm-wide air deflector
19005-00354 GD600-CON1 100A DC bus terminals
19005-00355 GD600-CON2 200A DC bus terminals
37005-00020 / 1m, non-shield, common
Network cable 37005-00017 / 1.5m, non-shield, common
37005-00021 / 2m, non-shield, common
11022-00135 SOP-600 LCD keypad
Other 11023-00116 EC-TM485-USB USB-RS485 communication
module
Applicable to 1.5kW—7.5kwW
11029-00141 BUB600-7R5-4 . .
inverter units
) Applicable to 11kW-37kW
Buffer unit 11029-00142 BUB600-037-4

inverter units

11029-00146

BUB600-075-4

Applicable to 45kW—-75kW
inverter units
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