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Quick Start Guide

This guide briefly describes the safety precautions, inspection, Scan the QR code to
product overview, product dimensions, installation guidelines, view the full version of
operation panel description, the elevator digital energy the producte-manual.
dual-carbon management platform, entire machine standby
power consumption, fault descriptions, and common solutions
of INVT RBU100H-EC regenerative braking unit (RBU).

Visit www.invt.com for more information and source download.
For details, see the full version of corresponding product
e-manual.

1 Safety precautions

1.1 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: Moderate personal injury can result if related requirements are not followed.
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 to prevent any emergencies.

1.2 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
A Severe personal injury or even death can
Danger |resultif related requirements are not
Danger followed.
A Personal injury or equipment damage
Warning |can result if related requirements are not A
Warning followed.
Note Note Moderate pe.rsonal injury can result if Note
related requirements are not followed.

1.3 Safety guidelines

< 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.

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

1.3.1 Delivery and installation

< The RBU should be mounted on a flame-retardant surface, such as

metal.
>
S

Do not use any RBU with missing or damaged components.
After the RBU is wired, high-voltage DC is present inside. Do not touch
the unit, internal components, or printed circuit boards with bare
hands; otherwise, there is a risk of electric shock.
# Note:
® Select appropriate tools for RBU 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 RBU against physical shock or vibration during the delivery and
installation.
Do not carry the RBU only by its front cover as the cover may fall off.

The installation site must be away from children and other public places.
If the installation altitude exceeds 2000m, the RBU will not comply with the
low-voltage protection requirements specified in IEC 61800-5-1.

® Use the RBU in proper environments. (For details, see section 5.1 Installation
environment.)

® Prevent the screws, cables and other conductive parts from falling into the RBU;
otherwise, electric shock may occur.

® Tighten the screws securely during wiring; otherwise, loose connections may result in
accidents such as fire or electric leakage.

1.3.2 Commissioning and running

A\

< Wiring operations may be performed only after confirming that the
power supply has been completely disconnected and the unit has been
fully discharged.

< Only trained and qualified professionals are allowed to perform wiring
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on the RBU.

Check that all wiring is correct before operation.

During power-up, do not touch any terminals on the control board.

Ensure that the master/slave selection and voltage rating settings are

correct before operation.

< After power-off, wait for at least the time specified on the RBU. It is
recommended to use a multimeter to measure the DC bus voltage of
the unit and confirm that it has dropped below 36V before performing
any adjustment or maintenance.

< Do not touch any internal components of the RBU while it is in
operation.

PR RS

# Note: Do not switch on or switch off the input power supplies of the RBU frequently.

1.3.3 Maintenance and component replacement

< Only trained and qualified professionals are allowed to perform

maintenance, inspection, and component replacement for the RBU.
C < Cut off all power supplies connected to the RBU before performing
¢
# Note:

terminal wiring.
During maintenance and component replacement, take measures to
prevent screws, cables and other conductive matters from falling into
the interior of the RBU.
®  Use proper torque to tighten screws.
® During maintenance and component replacement, keep the unit and its parts and
components away from combustible materials and ensure they have no combustible
materials adhered.
® Do not carry out insulation withstand test on the unit, or measure the control circuit of
the unit with a megohmmeter.
® During maintenance and component replacement, take proper anti-static measures
on the unit and its internal parts.

1.3.4 Disposal

A\

2 Inspection
2.1 Unpacking inspection

< The RBU contains heavy metals. Dispose of a scrap unit as industrial
waste.

Check the following after receiving the product.

1. Whether the packing box is damaged or dampened. If yes, 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 not, 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 unit casing is damaged or cracked. If yes, 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 not, contact the local INVT dealer or office.

2.2 Environment checking
Check the following before installing the RBU:

1. Whether the actual ambient temperature exceeds 60°C. When exceeded, derate 3% for|
every increase of 1°C. Do not use the RBU when the ambient temperature exceeds
60°C.

2. Whether the actual ambient temperature is lower than -10°C. When the temperature is
lower than -10°C, use heating devices.

3. Whether the altitude of the application site exceeds 1000m. When exceeded, derate
1% for every increase of 100m.

4. Whether the ambient humidity is higher than 90% or condensation occurs. If yes, take
additional protective measures.

2.3 Checking after installation
Check the following after the RBU installation is complete.

1. Whether the settings of the RBU are correctly configured.
. Whether all grounding systems are properly grounded.
. Whether all RBU installation clearances meet the requirements stated in the manual.
. Whether the external wiring terminals are tightened, and whether the torque meets
the requirements.
5. Whether there are screws, cables, or other conductive items left in the RBU. If yes, get
them out.

HIWIN

3 Product overview
3.1 Product specifications

Parameter Description
Overcurrent and 120% of rated current for 10 minutes; 150% of rated
overload )
. current for 1 minute
capacity

Control mode

control mode

Space vector pulse width modulation (SVPWM), current|

Output control
mode

DC bus voltage predictive control

4 Product dimensions
Figure 4-1 Elevator RBU outline dimensions

125

24650

.

distortion (THD)

Indoor

Installation  |Altitude <1000m

environment [No direct sunlight; free from conductive dust and
corrosive gases

Environment Ambient -10-+60°C, well ventilated
temperature
:mblle.nt <90%RH (no condensation)
umidity
Vibration <0.6g
Network
method 4GloT -

3.2 Model definition
RBU100H-015-4-EC

Product series

RBU100H: Indicates Application
the RBU100H EC: Elevator control-related
products

series regenerative

braking unit
Power Voltage class
015: 15kW . 0,
022: 22kW 4: AC 3PH 380V(+10%)

3.3 Terminal diagram
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3.4 Connection terminals

No. Terminal Description
1 DC+ DC bus input (positive)
2 DC- DC bus input (negative)
3 PE Protective earth
4,5,6 AC output terminals 3-phase AC output lines(no
phase sequence)

Parameter Description
Power Output power RBU100H-015-4-EC: 15kW
putp RBU100H-022-4-EC: 22kW
Grid voltage [3PH 380V, =10%
Grid frequency |45-65Hz
re ?elrjltepr:ttive L5A (15kw)
Power & 20A (22kW)
supply current (A)
Standby power | 0w
consumption
P 20.9 when the output power reaches 50% of the rated
ower factor power

2
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Control Regeneration Intelligent adaptive control e
start voltage "
Fan cooling (fan turns on at 65°C, turns off at 40°C or when
Cooling method |regeneration is enabled); regeneration-enabled activation
land temperature control by default
Short-circuit protection (40A fast-acting fuse)
. Hardware and Circuit breaker protection (20A / 25A air switch) I:l .
Protection | software dual - . X . .
. Protection against DC bus reverse discharge and reverse T T
protection X | [ —
connection
Status Operation, fault, and regeneration 5 Installation guidelines
indication ’ ’ g
Operation  |DC voltage, AC voltage, regenerative power and < Only trained and qualified professionals are allowed to carry out the
Display monitoring  |regeneration time operations mentioned in this chapter. Carry out operations according
Fault protection |S€!f-diagnostic protection functions for overtemperature, to instructions presented in 1 Safety precautions. Ignoring these
P overcurrent, overvoltage, undervoltage, and phase loss safety precautions may lead to physical injury or death, or device
Fault record |[Records of the most recent 10 faults damage. ) . )
Current - < Ensure the RBU power has been disconnected before installation. If
waveform  |oine wave the RBU has been powered on, disconnect the unit and wait for at
Current Current total least the time specified on the unit. You are recommended to use a
harmonic  |<5% at 100% load multimeter to check and ensure the RBU DC bus voltage is below 36V.

< The unit installation must be designed and done according to
applicable local laws and regulations. We do not assume any liability
whatsoever for any unit installation which breaches local laws or
regulations. If recommendations given by us are not followed, the
unit may experience problems that the warranty does not cover.

< Do not carry the unit only by its front cover as the cover may fall off.
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5.1 Installation environment

To ensure full performance and long-term operation of the RBU, the installation
environment is critical. Install the unit in an environment that meets the following
requirements.

Environment Condition
Installation

site

Indoor

® -10-+60°C. It is not recommended to use the RBU when the ambient
temperature exceeds 60°C.

e To improve reliability, do not use the RBU in the places where the
temperature changes rapidly.

. ® When the RBU is used in a closed space, such as control cabinet, use
Ambient . : - N N -
a cooling fan or air conditioner for cooling, preventing the internal
temperature - .
temperature from exceeding the temperature required.
®  When the temperature is too low, if you want to use the RBU that has
been powered off for a long period, install an external heating device
before the use to eliminate internal freezing. Otherwise, the RBU
may be damaged.
®  RH: less than 90%
Humidity |e@ Condensation is not allowed. The max. RH cannot exceed 60% in the
environment where there are corrosive gases.
Storage 30-+60°C
temperature
The installation site should:
® Away from electromagnetic radiation sources
®  Away from oil mist, corrosive gases, or combustible gases
®  Foreign objects, such as metal powder, dust, oil, and water, cannot
Running enter the RBU (do not install the RBU on the flammable materials

such as wood)
o  Without radioactive substances or combustible objects
®  Without hazard gases or liquids
o  With low salt content

environment

®  Without direct sunlight
Altitude  |When the altitude exceeds 1000m, derate 1% for every additional 100m.
Vibration |Max. vibration amplitude: less than 5.8m/s? (0.6g)
Installation |Install the product vertically to ensure good heat dissipation
direction |performance.
# Note:

® The RBU100H series must be installed in a clean and well-ventilated environment
based on the housing IP rating.

® The cooling air must be clean and free from corrosive gases and conductive dust.
5.2 Wiring requirements

Cable_ _ Quantity Specifications
s Pt : 2m, 4’
DCbusnegotue : 2m, 4mm
Ground wire 1.5m, 2.5mm?
AC outpéjatbcl%r;nection 3 2m, 4mm?

5.3 Installation position

Place the RBU vertically on the floor or secure the unit by mounting it to a wall or to the
back panel of a control cabinet.

As the regeneration unit generates heat during operation, adequate ventilation, heat
dissipation, and personnel safety must be considered during installation. Provide sufficient

-4-

clearance around the unit and reserve a ventilation clearance of not less than 30mm on
both the left and right sides.

//////////////////////////{

Wall-mounted installation: Secure the unit with two M8 X 60mm Phillips self-tapping
screws (the screw length may be adjusted as appropriate according to the wall structure or
sheet metal thickness). When installing multiple units, maintain a minimum vertical
clearance of 200mm between units and a minimum horizontal clearance of 50mm between
units.

172.
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0

5.4 Main circuit wiring

5.4.1 Main circuit terminal arrangement

5.4.2 Standard main circuit wiring

Open the lower enclosure of the RBU and then you can see the wiring terminals. The main
circuit wiring of this unit is relatively simple. When this series of products is used in
conjunction with a variable frequency drive (VFD), connect the DC bus input terminals DC
(+) and DC (-) of the RBU to the corresponding positive and negative terminals of the VFD
DC bus. Then connect the AC regenerative output terminals A, B, and C of the RBU to the
380V grid supply.

RBU
g
5 6 o0 o
—
6 ©
g de
DC+ DC- PE A B c
5.

Figure 5-1 DC bus terminal wiring of the VFD
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As shown in the figure above, the terminals related to the DC bus include P1, P2, P, B2, and
N. The terminal descriptions are as follows:

Terminal Description Wiring description
N DC bus negative terminal Connect to DC (-) of the RBU
DC bus positive terminal; external
P terminal of the dynamic braking resistor Connect to DC (+) of the RBU
B2 External terminal of the dynamic braking | Output terminal of the internal
resistor dynamic braking unit

Elevator
control
cabinet

Elevator VFD

RBU

—
380V me
input

#Note: The DC (+) terminal of the RBU must be connected to the positive terminal (P) of
the braking resistor as specified. Because it is not possible to determine from appearance
whether internal components such as chokes or pre-charge resistors are connected in
series with terminals P, P1, or P2 on different VFDs, identical measured voltages cannot be
used as a basis for identification. Incorrect connection may result in damage to the
pre-charge resistor or fault alarms of the elevator VFD. Therefore, the braking resistor
positive terminal (P) is the most reliable connection point.

5.4.3 Advanced main circuit wiring

Advanced main circuit wiring is mainly applicable to 380V wiring applications. If
high-frequency current interference occurs on site, causing abnormal car call or hall call
signals, the output terminals A, B, and C of the RBU need to be adjusted by reconnecting
them from their original connection positions to the downstream side of the three-phase
filter inside the elevator power distribution cabinet. If the elevator system is not equipped
with a three-phase filter, an additional filter shall be installed to effectively eliminate the
interference.

After completing the rewiring or installing the filter, the RBU may experience a phase-lock
failure. In this case, contact technical support to make the appropriate adjustments to the
phase-lock threshold parameters.

# Note: The grounding wire of the filter must be reliably grounded; otherwise, the filtering
effect will be ineffective.

Figure 5-2 Wiring of the power distribution cabinet filter
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Figure 5-3 Location for series installation of an additional filter
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6 Operation panel description

Figure 6-1 Display screen diagram

8 09:52:07

1.44 KWh
202.37 s
0.00 Ws
0.00 s
Cap: 1

8 Entire machine standby power consumption
The standby power consumption is less than 20W.

9 Fault description and common solutions

9.1 Fault code

Under normal operating conditions, when the program detects an abnormality, the system
automatically switches to the fault display state and shows the type of fault currently
occurring in the first fault record. The meanings of the displayed fault codes are as follows:

No. Fault name
1 Three-phase output current overlimit
2 DC bus voltage overlimit
3 DC bus undervoltage
4 Three-phase AC voltage overlimit
5 Three-phase AC undervoltage
6 Three-phase AC voltage unbalance
7 Three-phase AC current unbalance
8 Grid frequency overlimit
9 Grid frequency too low
10 IGBT temperature overlimit
11 Three-phase AC phase unbalance
12 DC bus voltage excessively high
13 Device temperature overlimit
14 Control parameter abnormality
15 Serial communication abnormality

9.2 Common solutions

® Fault data and common fault types

Fault data Solution
Three-phase When phase loss occurs in any phase or the voltage differer]ce between
voltsge phases exceeds 30V, the system reports this fault. This fault is caused by
unbalance the power grid itself. After the grid returns to normal, the device will

automatically resume operation.

Three-phase
voltage
overlimit

When the phase voltage of any phase exceeds 252V, the system reports
this fault. This condition most commonly occurs at night when the grid
load is relatively light. Once the phase voltage drops below 242V, the
device will automatically resume normal operation. If the overall grid
voltage in some regions is relatively high (for example, Xi'an area),
especially during the early morning hours around midnight to dawn
when this fault occurs frequently, set the phase-lock threshold to 30
and set udcSubtrahend to 15 to effectively resolve the problem.

Three-phase
current
unbalance

This type of fault mostly occurs during grid-connected regeneration
operation. When the fault occurs, the device automatically enters a
protection state for approximately 5 seconds, after which the system
performs adaptive adjustment and resumes normal operation.

When the DC bus voltage exceeds 850V, the system triggers this fault
alarm. This condition typically occurs when the device is operating in

RBU. 0 = Failed; 1 = Successful.
udc Dynamically displays the current DC bus voltage; unit: V.
uaubuc [Dynamically displays the current grid voltage; unit: V.

IGBT Dynamically displays the temperature of the current power output
module; unit: °C.

| Dynamically displays the current average regeneration current; unit: A.
jaibic  |Dynamically displays the current per-phase regeneration currents; unit: A.

Dynamically displays the current ambient temperature of the device;
unit: °C.

Device

7 Elevator digital energy dual-carbon management platform

After the RBU is installed, provide the installation information to service personnel. Once
the service personnel have maintained the data, the elevator digital energy dual-carbon
management platform will be provided, as shown in the figure below.

Elevator Oigital Energy Oual-
Carbon’ Hml’lﬁifnrm

2806.73

ergy savings Dats

Parameter Description DCg\y:rm:ittage self-protection mode (with a protection time adjustable from 5-20s)
Date Displays the current date after successful network connection; otherwise, and the DC bus energy cannot be dissipated. Once regeneration returns
displays 2022-01-01 01:00:00. to normal, the fault will be automatically cleared.
Power Cumulative regenerated energy; unit: kWh. Automatically saved and not This fault is mainly related to the grid environment. After confirming
reset after power loss. that the three-phase grid connection is normal, phase-lock failure is
Duration Cumulative regeneration duration; unit: s. Automatically saved and not Phase lock [usually caused by grid fluctuations, which are particularly common in
reset after power loss. failure summer. Frequent start/stop of high-power loads such as air
Instantaneous power; dynamically displayed; unit: Ws. Displayed in real conditioners and fans can cause grid load variations, leading to phase
POWEr " ltime and not stored. anomalies and resulting in phase-lock failure.
- Instantaneous regeneration duration; unit: s. Displayed in real time and not
duration | oy, ® Fault phenomena
Fan (D)ynamica“y displays the operating status of the cooling fan. 0 = Stop; 1 = < After installing the RBU, a noticeable "buzzing" noise occurs during elevator
n. operation.
Cap Dynamically displays the precharge status of the internal capacitor in the Solution:

This phenomenon is usually caused by high regenerated energy from the elevator
while the RBU has insufficient regeneration capacity, resulting in regeneration
saturation due to insufficient power matching. Replacing the RBU with a higher power
rating will resolve the problem.

If replacement is not performed, this condition does not have a substantial impact on
normal equipment operation, and the system can continue to operate.

< After installing the RBU, the floor display on the car operating panel skips
floors after a period of operation.

Solution:
Use the advanced main circuit wiring method to resolve the problem.

< After installing the RBU, the elevator lighting leakage protection switch trips
intermittently.

Solution:

Prioritize the use of the advanced main circuit wiring method, or install a single-phase
filter upstream of the leakage protection switch to resolve the problem.
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