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SAFETY INSTRUCTONS 

Thank you for purchasing LS Regenerative Converter Unit. 

 

SAFETY INSTRUCTIONS 

 

 Safety instructions should be followed to prevent unexpected accident or danger in advance by using the 

product safely and correctly 

 In this manual, the safety instruction levels are classified into "WARNING" and "CAUTION" and its 

meanings are as follows: 

 
WARNING 

Indicates a hazardous situation, which, if not avoided, could result in death and or 

serious injury. 

 
CAUTION 

Indicates a hazardous situation, which, if not avoided, could result in minor or 

moderate injury and/or damage to equipment. 

 The meanings of symbols used on the product and in this manual are as follows: 

 
 Warns about the possibility of hazardous situation. 

 
 Warns about the possibility of electric shock. 

 After reading this manual, keep it in a safe and designated place for future reference.  

 To make the best use of the product's functions safely, read this manual thoroughly. 

 

 
WARNING 

 
 Do not remove covers while the power is on or when the product is running.  

Failure to comply could cause an electric shock. 

 

 Do not operate the product while the covers are removed.  

Failure to comply could cause an electric shock due to the exposed high-voltage terminals or charging 

part on circuit boards. 

 

 Do not remove covers even when the power is off except for wiring or periodic inspections.  

Failure to comply could cause an electric shock because the internal capacitor remains charged for a 

time even after the power supply is turned off. 

 

 Before starting wiring or periodic inspections, wait at least 10 minutes after disconnecting power supply 

and then measure the DC bus voltage level to confirm safe level(DC 30V and less). Failure to comply 

could cause an electric shock. 

 

 Do not operate the switches with wet hands.  

Failure to comply could cause an electric shock.  

 

 Do not use the cables if its sheath is damaged.   

Failure to comply could cause an electric shock.  

 

 Do not subject the cables to scratches, excessive stress, heavy loads or pinching.   

Failure to comply could cause an electric shock due to damaged sheath of cables.  
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CAUTION 

 

 Do not mount the product on or near combustible materials.   

Failure to comply could result in fire.  

 

 Disconnect all power to the product when there is a problem with it.   

Failure to comply could result in fire due to a secondary accident.  

 

 Do not touch the product while the power is on or for a few minutes after disconnecting power supply.   

Failure to comply could cause you to get burned due to its high temperature.  

 

 Do not switch the power on even after the installation is completed when the product or its parts are 

damaged. Failure to comply could cause an electric shock.  

 

 Do not allow screws, metal shavings, oil, water or other foreign materials to get inside the product.   

Failure to comply could result in fire.  

 

 

OPERATING PRECAUTIONS 

 

(1) Transport and Installation 

 Carry the product in a proper way according to its weight. 

 Do not stack the product boxes higher than the limits.  

 Install the product according to the instructions described in this manual. 

 Do not remove the covers during transportation. 

 Do not put heavy objects on the product. 

 The mounting orientation should be correct as described in this manual. 

 Do not drop the product or subject it to strong impact. 

 Be sure to ground the regenerative converter unit. (400V Class: Ground to 10 Ω or less). 

 Observe proper electrostatic discharge procedures (ESD) when the circuit boards are removed from the  

product for installation and maintenance. Failure to comply may result in ESD damage to the product. 

 Use the product under the following environment conditions: 

 

Environment 

Ambient temperature -10 ~ 40˚C (free of ice or frost) 

Ambient humidity 90% RH or less and free of condensation 

Storage temperature -20 ~ 65˚C 

Surrounding area Free from corrosive gas, flammable gas, oil mist and dust, etc 

Altitude Up to 1000m above sea level 

Vibration 5.9m/sec
2
 (=0.6g) or less 
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(2) Wiring 

 Do not connect phase-advancing capacitors, micro surge filters or radio noise filters to the output circuit of 

the regenerative converter unit. 

 Connect the output terminals R/L1, S/L2 and T/L3 of the regenerative converter unit correctly. 

 Improper wiring connections could result in damage to the regenerative converter unit.  

 Improper connection of electrical polarity (negative and positive) could result in damage to the regenerative 

converter unit. 

 Wiring or inspection must be performed by the qualified personnel.  

 Wiring should be performed after installing the regenerative converter unit. 

 

(3) Trial run 

 Check the parameters before the operation. Some parameters need to be adjusted according to the load. 

 Do not apply the higher voltage than what is described in this manual to each terminal. Failure to comply 

could result in damage to the regenerative converter unit. 

 

(4) Operation 

 Install a separate emergency trip switch since the STOP key on the optional keypad is activated after 

programmed it. 

 Operate the RESET switch after checking the operating signal. The regenerative converter unit may restart 

if faults are reset while the operating signal is input. 

 Do not attempt to modify or alter the circuitry within the regenerative converter unit. 

 Do not start or stop the regenerative converter unit with a magnetic contactor (MC) installed on the input 

power.  

 Reduce the radio frequency interference by installing noise filters. The electronic equipments near the 

regenerative converter unit need to be protected. 

 Set the necessary parameters for operation after initializing all parameters. All parameter settings are back 

to factory default values after the initialization 

 Generator is not recommended as a main power supply. Customers who intend to use a generator must 

first contact one of the official distributors or representatives. 

 Check if the current can flow in both directions when using AVR(Automatic Voltage Regulator). Do not use 

it if its current flows only in one direction. Failure to comply could result in damage to the regenerative 

converter unit. Customers who don’t understand about the direction of current flow must contact first one of 

the official distributors or representatives.  

 Do not supply DC power to the input terminals P(+) and N(-) prior to AC power to the output terminals R, S 

and T after installation. AC power must be supplied to the output terminals first or AC and DC powers must 

be supplied simultaneously. Failure to comply could result in abnormal operation of regenerative converter 

unit. 

 Use the regenerative converter unit after the initialization is completed. The initialization may be performed 

for 2 ~ 3 seconds after the power supply is turned on. 

 Operate the regenerative converter unit after DC voltage is stabilized. Fault or error could occur in case 

that the overvoltage trip of the drive occurs or DC voltage of converter unit doesn’t match the input voltage.  

 Do not remove AC power from the regenerative converter unit during the regenerative operation. Failure to 

comply could result in damage to the converter unit by an overvoltage situation. 

 Do not remove AC power from the regenerative converter unit even when the drive has a function against 

a momentary power loss. Failure to comply could result in damage to the converter unit by an overvoltage 

situation when the power loss lasts 200 microseconds or longer. 
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  Some parameter settings may be needed by the optional keypad in case that fault or error occurs 

frequently due to peripheral equipments or main power source. Contact one of the official distributors or 

representatives.  

 

(5) Maintenance, inspection and parts replacement 

 Do not perform a megger test (insulation resistance measurement) on the control circuit of the 

regenerative converter unit. 

 Refer to chapter 5 for periodic inspection (part replacement period). 

 

(6) Disposal 

 Handle the regenerative converter unit as industrial waste when disposing of it. 

 

(7) General instructions 

 The diagrams shown in this manual may be indicated without covers or breakers to illustrate details. Be 

sure to reinstall covers or breakers before operating the regenerative converter unit and run it according to 

the instructions described in this manual.
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Basic Information 

Chapter 1 Basic Information 

1.1 Before operation 

▶ Improper operation may cause the product to malfunction or to lose lifetime. Read this manual and 

understand before installing, operating or servicing this regenerative converter unit. Failure to comply could 

result in serious or possibly even fatal injury or damage to the products. 

 

▶ LS regenerative converter unit is hereafter referred to as iRU in this manual. 

 

1.2 Preliminary inspection and Nameplate information 

▶ Please perform the following tasks after unpacking the iRU: 

- Verify receipt of the correct model by checking the information specified on the product nameplate.  
- Inspect the product to assure it was not damaged during transportation. 

 

▶ Model number 

i.e.) iRU - 0750 - 4 - 025 

iRU: LS Series name of regenerative converter unit (innovative Regeneration 

Unit) 

0750: iRU capacity (i.e, 0750 ► 75kW)  

4: Line voltage (400V class)  

025: Effective duty cycle (25%ED) 
 

▶ Serial Number contains such information as manufacturer, date of manufacturing and production lot 

number. 

i.e.) 110101 00001 

110101: Date of manufacturing (i.e., January 1, 2011)  

00001: Production lot number 

Barcode: Contains the serial number 
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1.3 External views and Component names 

Small A - Frame (7.5kW, 15kW, 22kW) A - Frame (37kW, 45kW, 55kW) 

 

B - Frame (75kW, 90kW, 110kW) C - Frame Note1) (132kW, 160kw) 

 
D - Frame Note1) (220kW, 280kw) 

 

 
  

Note1) Capacity from 132 to 
280kW will be available soon. 
 

LED display 

Control circuit terminals 

Main circuit power 

terminals 

Cooling fan 

LED display 
Control circuit terminals 

Main circuit power 

terminals 

Cooling fan 

LED display 

Control circuit terminals 

Main circuit power terminals 

Cooling fan 
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1.4 Standard Connection Diagram 

Connect the iRU, drive and peripheral devices as shown in following diagram. The iRU should be installed in 
a proper location. 

 
 
note1) Make sure to use the specified AC reactor or DC reactor which LSIS recommends. 
note2) The wire length between DC-Link(+),(-) of the drive and P(+), (-) of iRU should not exceed 5m. 
note3) The wire length between AC reactor and drive should not exceed 10m. 
note 4) Keep wiring between DC Reactor and drive as short as possible. Its wire length should not exceed 
5m. (*The phase difference of three-phase power may be recognized automatically.)  

AC Reactor (Option)  

Note1), Note3) 

 

DC Reactor (Option or Inbuilt) 

Note1), Note4) 

AC Drive AC Drive

 Drive 

Note2) 
for RUNF or RUNS 
terminal of iRU 

for GV24 terminal of 
iRU 

250VAC / 1A 
30VDC / 1A 

+24V / 50mA 

(for external alarm 
input of the drive) 

Relay output Relay output 

Open collector 
output 

Run/Stop 
(Full operation) 

Run/Stop 
(Static operation) 

Emergency stop 

Alarm reset 

Common in source mode 
(+24V / less than 100mA) 

Ground in sink mode for 
external +24V 

Sequence 
input 

Power 

Supply 
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1.5 Installation 

► To help prolong the optimum performance life of the iRU, install this converter unit in an area free from: 

■ Strong direct sunlight 

■ High temperature and humidity 

■ Oil mist and dust 

■ Water, oil, metal shavings, liquid or other foreign materials, etc 

► When installing the iRU into the enclosure panel, the panel dimensions and cooling system must be 

considered due to the heat generated by the iRU. It is very important to check that not only the 

ambient temperature of the iRU but also that of the drive mounted together in the same enclosure 

panel within their permissible ranges. 

1. 5 .1 Installation Orientation and Spacing 

► Install the iRU upright to maintain proper cooling. The iRU should be mounted on a flat base 

tightly by bolts while its front is visible.  

► Since the iRU generates heat and it may remain inside the enclosure panel. Leave sufficient 

space around the iRU to dissipate heat 

 
 

  

iRU 

10cm minimum 

5cm 

min. 

 10cm minimum 

5cm 

min. 

 

 

Cooling fan of iRU 

(Forced cooling) 

Wire duct must not 
become an obstacle 

to cooling airflow.  

Enclosure panel 
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1 .6 Wiring 

► Connect the iRU terminals P(+) and N(-) with the drive terminals P(+) and N(-) respectively as shown in  
the following figure. Improper wiring connection could result in damage to the iRU or the drive due to short  
circuit.  

  
► Check the DC-link terminal names of the drive. Their terminal names (negative and positive) may vary  

based on the drive type or capacity.  
 
► The wiring distance between the iRU terminals P(+), N(-) and the drive terminals P(+), N(-) should not  

exceed 5m.    
 
► Use shielded wires or twisted wires to connect to the external terminal blocks. It must be away from the  

main circuit (High voltage circuit, 200V sequence circuit etc.). 
 
► Ground using the ground terminal safely. 

 

 
※ V means twisted wiring. 

 

1.6.1 Wiring Design and Checking 
 
► Install the NFB(No Fuse Breaker) and MC(Magnetic Contactor) so that the iRU and the drive may be 
powered On/Off at the same time. 
 
 

  

iRU Drive Drive iRU 

[Correct wiring] [Incorrect wiring] 
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1.6 .2 Main circuit connection diagram 
 
► Connection of the main power and the iRU 
 

AM - Frame                                                      A - Frame 
(7.5kW, 15kW, 22kW)  (37kW, 45kW, 55kW) 

  
  

Control circuit terminals 

Output terminals to AC 

power supply line 
Input terminals to DC-link 

of the drive 
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B - Frame                                                          C - Frame
 Note1)

 
(75kW, 90kW, 110kW)  (132kW, 160KW) 

 
 
 

D - Frame 
Note1)

 
(220kW, 280kW) 

 

Control circuit terminals 

 
Note1) Capacity from 132 to 280kW will be available soon. 

 

Control circuit terminals 

Output terminals to AC 
power supply line 

Input terminals to DC-link 
of the drive 
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Chapter 2 Specifications and Dimensions 

2.1 Standard specifications 

Model 

number 
iRU-□□□□4-025 0075 0150 0220 0370 0450 0550 0750 0900 1100 

1320 
Note2)

 

1600 
Note2)

 

2200 
Note2)

 

2800 
Note2)

 

Rating 

Nominal applied 

VFD [kW] 
7.5 15 22 37 45 55 75 90 110 132 160 220 280 

Rated DC input 

current (AVG)[A] 
12.3 25.5 36.0 60.2 72.7 88.6 121 147 188.6 214.8 259.7 352 415.2 

Rated AC output 

current (RMS)[A] 
13.5 27.5 39.2 64.6 77.9 94.7 125.5 151 187.5 208.8 250 328 401.4 

Braking torque 150% for 1s, 100% for 100s, 35% Continuous operation 

Braking duty cycle 

[%ED] 
25%ED(Enable Duty) 

Power 

DC input voltage 400~800Vdc 

AC output voltage 380~480Vac,  50Hz/60Hz 

Allowable voltage 

fluctuation
Note1)

 
-10% ~ +10% 

Allowable frequency 

fluctuation 
±3Hz/300ms (Free phase rotation) 

Note1) The allowable voltage fluctuation doesn’t mean a continuous operation but instantaneous variation. 
Contact one of the official distributors or representatives if you need a continuous operation. 
Note2) Capacity from 132 to 280kW will be available soon. 
 

2.2 Common specifications 

Item Specification 

Control method 120-degree phase current conduction 

Terminals 

Input signals RUNF, RUNS , EST and RST 

Alarm relay output signal 250Vac 1A or less, 30Vdc 1A or less,  N.O. / N.C. 

Multi-function open collector 
output signal 

24Vdc 50mA or less 

Protective 
function 

Overcurrent Protects at approximately 200% of rated current or more 

Overcurrent suppression 
Protects at approximately 150% of rated current or more (in 
case that the current flows over a certain period of time) 

Overvoltage Protects at approximately 850VDC or more 

Undervoltage Protects at approximately 400Vdc or more 

Overload Protect at 100% for 100s, 150% for 1s or more 

Overheating Protects when detected by internal thermister 

Internal system error Protects when detecting a internal system error 

AC Line open-phase Protects at AC power supply open-phase detection 

External emergency stop signal Protects by external input signal 

Fan trip Protects when cooling fan has a problem 

Environment 

Cooling method Forced cooling 

Installation area 
Indoor (without corrosive gas, flammable gas, oil mist and 
dust, etc.) 

Ambient temperature  -10 ~ +40
o
C (free of ice or frost) 

Storage temperature -20 ~ +65
 o
C (free of ice or frost) 

Ambient humidity 90% RH or less and free of condensation 

Altitude Up to 1,000m above sea level 

Vibration 5.9m/s2 (=0.6G) or less 
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2.3 External Dimension 

 

Capacity [kW] 

External dimension 

(mm) 

Mounting dimension 

(mm) Weight 

(kg) 

  Mounting 

  hole size 

( ) W H D W1 H1 

 7.5 

200 390 200.7 160 372 

12 

   M6 

AM Frame 15 
15 

 22 

 37 

200 430 264.7 160 412 17 A Frame 45 

 55 

 75 

200 560 284.7 160 540 22 B Frame 90 

 110 

C Frame 
Note1)

 

132 
300 700 295.7 240 680 26 

160 

D Frame  
Note1)

 

220 
360 740 309.7 319.5 720 31 

280 

Note1) Capacity from 132 to 280kW will be available soon.
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Chapter 3 Installation and Wiring 

3.1 Installation 

3.1.1 Cautions when installing the iRU 
 
► Do not open the front cover or touch the inside while the iRU is powered on or operated. Failure to comply 
could result in dangerous situation due to its high-voltage circuitry. Before inspecting the inside, wait at least 
10 minutes after disconnecting power supply. 
 
► Maintain the proper humidity(90% RH or less) and surrounding temperature(-10 ~ 40

o
C). Too high or low 

humidity could cause a problem with insulations. If the surrounding temperature is higher than 40
o
C, the 

performance life of electrolytic condenser may be reduced.    
 
► Mount the iRU vertically to maintain proper cooling. Maintain sufficient space for airflow as shown in the 
following figure. 

 

 

 

 

► Install the iRU in an area free from direct sunlight and excessive vibration. The excessive vibration could 

result in iRU malfunction due to loose screws or removed connectors. 

► Install the iRU in an area free from dust or corrosive gas. The dust or corrosive gas could result in iRU 

malfunction due to electrical contact failures 

 

Enclosure panel 

B (Side Clearance):  

5cm minimum 

Airflow direction Airflow direction 

Airflow 
direction 

Airflow 
direction 

iRU 

Ventilation Ventilation 

(When installing multiple iRUs into the same enclosure panel) 

iRU iRU 

iRU 

iRU 

iRU iRU 

Correct installation(O) Incorrect installation(X) Incorrect installation(X) Correct installation(O) 

A (Top/Bottom Clearance): 
10cm minimum 
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3.2 Wiring 

3.2.1 Cautions when wiring the iRU 
► Connect three-phase power supply line to iRU output terminals R/L1, S/L2 and T/L3 respectively after 
checking the specifications on the nameplate. Never connect power supply line to iRU input terminals P(+), 
N(-). Failure to comply could result in damage to the iRU. 
 

 

 
► Prevent wire clippings from falling into the iRU during wiring practices. 

► Use shielded wires or twisted wires to connect to the control circuit terminals. Do not wire the main 

circuit terminals and control circuit terminals in the same wire duct. 

 

 

 

 
  

AC Power 

supply 

Never wire in the 
same wire duct or in 

parallel 

Electromagnetic 

induction noise 

Main circuit 
terminals 

Control circuit 
terminals 

iRU 
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► Wire gauges and tightening torque for main circuit terminals 
Wire the output terminals R/L1, S/L2, T/L3 and the input terminals P(+), N(-) properly and safely. Failure 
to comply could result in damage to the IRU or serious injury to the personnel. Select the appropriate 
wires, screws and crimp terminals as shown in the following table. 

 

Model number
 Note1)

 Screw size 
Tightening torque 

(N•m) 

Wire gauge 

(600Vac 75˚C) 
Crimp terminal 

iRU-0075-4-025 

M4 0.7 ~ 1.2 6mm
2
 (10 AWG) 6mm

2
, 4Φ hole iRU-0150-4-025 

iRU-0220-4-025 

iRU-0370-4-025 

M6 3.0 ~ 3.8 10mm
2
 (8 AWG) 10mm

2
, 4Φ hole iRU-0450-4-025 

iRU-0550-4-025 

iRU-0750-4-025 

M8 6.0 ~ 9.0 16mm
2
 (6 AWG) 16mm

2
, 4Φ hole 

iRU-0900-4-025 

iRU-1100-4-025 

iRU-1320-4-025
 Note1)

 

iRU-1600-4-025
 Note1)

 

iRU-2200-4-025
 Note1)

 
M12 9.0 ~ 12.0 25mm

2
 (4 AWG) 25mm

2
, 4Φ hole 

iRU-2800-4-025
 Note1)

 

Note1) The model numbers from IRU-0132-4-025 to IRU-0280-4-025 will be available soon. 

 

► Wire gauges and tightening torque for control circuit terminals  

Improper wiring could result in iRU malfunction, damage to the iRU or serious injury to the personnel. 

Select the appropriate wires, screws and crimp terminals as shown in the following table. 

 

Model number
 Note1)

 Screw size 
Tightening torque 

(N•m) 
Wire gauge Crimp terminal 

iRU-0075-4-025 

~ 

iRU-0280-4-025 

M2.6       0.4 AWG 18 ~ 26 

BLADE type 

BAR type 

PIN type 

Note1) The model numbers from IRU-0132-4-025 to IRU-0280-4-025 will be available soon. 

 

3.3 Main circuit terminal block 

 

  

Terminal  Type Description 

R/L1 Main circuit 

power 

supply 

Connects AC line power to the iRU 
Note2). S/L2 

T/L3 

P(+) 
DC bus link 

Connected to DC bus of the 

inverter N(-) 

Note2) Recognizes phase sequence for three-phase AC power 
supply automatically) 
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3.4 Control circuit terminal block 

3.4.1 Control circuit terminals 

 
 
3.4.2 Control circuit terminal descriptions 
 

 
  

Terminal 

No. 
Type Function descriptions       Specifications 

RUNF 

Sequence 

Input 

Full operation when closed and Stop when open 
(Standard operation mode)  

+24V 10mA 

Photo-coupler 

insulation terminal 

RUNS Static operation when closed and Stop when open  

EST 
Emergency stop when closed (Necessary to set) 
or used for continuous operation setting (Default) 

RST Alarm reset when closed  

V24X 
Common terminal for contact input in PNP(Source 
mode) and power supply terminal   +24V 100mA or less 

GV24 
Common terminal for contact input in NPN(Sink 
mode) and terminal connected to internal ground  +24V Ground 

MOT Photo-

coupler 

Output 

Multi-function open collector output  
+24V 50mA 

EXTG 
Ground (Earth) for Multi-function open collector 
output 

30AT 

Relay 

Output 

Alarm A contact output  
250Vac/1A 

30Vdc/1A 
30BT Alarm B contact output  

30CT Common terminal for A contact and B contact  
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3.5 Control circuit wiring 

The sequence input terminals of control circuit can be configured for both sink logic (NPN mode) 

and source logic (PNP mode). Set the DIP switch J2 to switch the digital input terminal logic 

between sink mode (NPN mode) and source mode (PNP mode). 

3.5.1 Wiring precautions 

► Use shield wires or twisted wires to connect to the control circuit terminals. It must be away from 

the main circuit or 200V relay sequence circuit. 

► Use twisted shield wires (its gauge: 26 AWG ~ 18 AWG) for wiring control circuit, open collector 

or relay terminals.  

3.5.2 Sink Mode (NPN Mode)/Source Mode (PNP Mode) Wiring 

3.5.2.1 Sink Mode (NPN Mode) 

■  Set the DIP switch J2 to NPN. 

Connect the switch or transistor (NPN) between the input terminal and GV24. 

3.5.2.2 Source Mode (PNP Mode): Factory setting is internal power source mode (PNP mode). 

■  Using the internal power 

Set the switch J2 to PNP. Connect the switch or transistor (PNP) between the input terminal and 

V24X. 

■  Using the external power 

Set the switch J2 to PNP. Connect the switch or transistor (PNP) between the input terminal and 

GV24. 

     

 
Sink mode (NPN mode) When using the internal power source (NPN Wiring) 

 

 

 Sink mode 

(NPN mode) 
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Source Mode (PNP Mode) Using Internal Power (PNP Wiring) 

 
 

 

 
Source Mode (PNP Mode) Using External Power (PNP Wiring) 

External Power 
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Chapter 4 Operation 

4.1 Operation 

This product can be operated in following modes. 

 

4.2 Operation Mode 

4 . 2 . 1  iRU Full Operation Mode  

4 . 2 . 1 . 1  Overview 

► If CON1 in the keypad is set to 'Cntr Manual’, the unit is operated in the voltage (default: 600VDC) set in 
manual operation voltage DIS0. If CON1 in the keypad is set to ‘Cntr Auto’, the unit is operated in the 
automatic operation voltage shown in DIS1. 

 
Inverter RUN 

 
 

Automatic/Manual Operation 
Voltage 

 
DC Voltage  

Regenerative Battery Voltage 

 
Regenerative Unit RUN 

 
 

Regenerative Unit Operation 

 
 

Current at Power Side 

 
  

Operation 

Type 
Operation Mode Terminal Wiring         Operation 

IO 

Terminal 

Static Operation Signal input 

between RUNS-

GV24 

Static operation mode with inverter 

contact output or open collector output 

signal 

Full Operation Signal input 

between RUNF-

GV24 

Full operation mode with inverter 

contact output or open collect output 

signal 

Keypad 

(option) 

Keypad can be used for configuration and monitoring. (Refer to a separate 

operating manual.) 
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► When applying the automatic operating voltage, the voltage is determined by adding the current 

operating DC voltage displayed in DIS2 and the voltage set in CON2 as the voltage swing (default: 

50VDC) is adjusted. When the current DC voltage before the operation displayed in DIS2 of the 

keypad is dropped by the voltage swing (default: 20VDC) set in HID8 of the keypad, the regenerative 

operation is stopped after the delay time (default: 0.5sec.) set in BAS12 of the keypad. 

► If I/O connection is the signal input (between RUNF-GV24), regeneration is ready when the inverter 

RUN signal is input in the case of unit RUN, I/O connection between RUNF-GV24, or REV RUN 

when keypad being used. Regeneration operation is started when the DC voltage reaches the 

operating voltage. When the DC voltage is dropped to generation stopping voltage, regeneration is 

stopped. If the signal input inverter RUN signal is turned off, the unit run is stopped after one second. 

If I/O connection is between RUNF-GV24, it is operated in regenerative ready condition at all times. If 

it is the keypad, the operation is stopped when the STOP key is pressed. 

4.2.1.2  Full Operation Mode Operation Level Calculation 

► Regeneration begins at the level calculated as the sum of the voltage set in CON2 of the keypad 

(default: 50VDC) and the peak value of the input voltage RMS. It is stopped at the level calculated by 

subtracting the voltage set in HID8 of the keypad (default: 20VDC) from the peak value of the input 

voltage RMS. 

► Voltage Calculation Example <Input Voltage: 440VAC RMS> 

Input voltage peak: 440VAC RMS X 1.414213 = 622V 

Regeneration start voltage: Input voltage peak + Voltage set in CON2 of the keypad = 622V + 50V = 

672V 

Regeneration stop voltage: Input voltage peak - Voltage set in HID8 of the keypad = 622V – 20V = 

602V 

► It should be noted that the regeneration start voltage is limited to 600V if it falls below 600V. If this 

limit needs to be adjusted, separate technical consulting or service is needed. It can be adjusted only 

by the keypad function.  

4.2.1.3 Others  

► Full operation mode is mostly used in the case of large regeneration required as the 

regenerated energy is not input to the system and added to the voltage to increase the DC 

voltage if it is not quickly regenerated.  

► Examples include the applications like crane and hoist requiring large instantaneous regeneration.  

4 . 2 . 2  iRU Static Operation Mode  

4.2.2.1 Overview and Operation  

► If CON1 in the keypad is set to "Cntr Manual", the unit is operated at the manual voltage set in 

DIS0 of the keypad (default: 600VDC). If it is set to “Cntr Auto", the unit is operated at the 

automatic voltage displayed in DIS1 of the keypad. 

► When using the automatic voltage, the operating voltage is determined by adding the current DC 

voltage before the operation displayed on the keypad to the voltage set in CON2 of the keypad as 

the voltage swing (default: 50VDC) in CON2 of the keypad is adjusted. If CON1 of the keypad is 

set to "Cntr Manual", the voltage set in DIS0 of the keypad is maintained. If it is set to "Cntr Auto", 

the automatic voltage displayed in the keypad is maintained. 

► If I/O connection is the signal input (between RUNS-GV24), regeneration is ready when the 

inverter RUN signal is input in the case of unit RUN, I/O connection between RUNS-GV24, or REV 

RUN when keypad being used. Regeneration operation is started when the DC voltage reaches 

the operating voltage. When the DC voltage is dropped to generation stopping voltage, 

regeneration is stopped. If the signal input inverter RUN signal is turned off, the unit run is stopped 
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Operation 

after one second. If I/O connection is between RUNS-GV24, it is operated in regenerative ready 

condition at all times. If it is the keypad, the operation is stopped when the STOP key is pressed.   

 
 

Inverter RUN 
 

Automatic/Manual Operating Voltage 
Regenerative Battery Voltage 

 
DC Voltage 

 
iRU RUN 

 
 

iRU Operation 

 
 

Current at Power Side 

 
 

4.2.2.2 Stat ic Operation Mode Level  Calculation  

► Regeneration is performed at the level calculated as the sum of the voltage set in CON2 of the 

keypad (default: 50VDC) and the peak value of the input voltage RMS.  

►Voltage calculation example <Input voltage: 440VAC RMS> 

Input voltage peak: 440VAC RMS X 1.414213 = 622V 

Regeneration voltage: Input voltage peak + Voltage set in CON2 of keypad = 622V + 50V = 672V 

It should be noted that the regeneration start voltage is limited to 600V if it falls below 600V. If this 

limit needs to be adjusted, separate technical consulting or service is needed. It can be adjusted 

only by the keypad function.  

4.2.2.3 Others  

► Static operation mode is generally used when the instantaneous regeneration is not large and 

continuous regeneration is needed.  

► The examples include the elevator or escalator.  



 

Industrial Systems 19 

 

Problem Display and Troubleshooting 

Chapter 5 iRU Maintenance 

iRU is an industrial electronic product using the cutting-edge semiconductor elements. Surrounding 

conditions like temperature, humidity, and vibration as well as aging of the parts can cause 

malfunction. To prevent it, the unit must be inspected routinely. 

5.1 Maintenance Caution 

When inspecting the inside of iRU, it should be noted that the high voltage is maintained in the smoothing 

condenser even after the power is turned off. Therefore, check that the voltage between the terminals P(+) 

and N(-) of iRU main circuit is DC 30V or less with the tester before beginning the inspection. 

5.2 Inspection Caution 

5.2.1 Routine Inspection 

■  Is there any problem with installation location? 

■  Is there any problem with the cooling system? 

■  Is there any abnormal vibration or noise? 

■  Is there overheating or discoloration? 

■  Is the output frequency output in the specified value? 

5.2.2 Regular Inspection 

■  Is there any problem with the cooling system: Checking of cleanness of cooling fan, etc. 

■  Checking and tightening of fastening screws: In the environment of high vibration, the screws and 

bolts can be loosened or rusted. Inspect them and tighten them again or replace them as needed.  

■  Is there any corrosion or damage of the conductor or insulator? 

■  Measurement of insulation resistance 

■  Checking and replacement of cooling fan, smoothing condenser, and relay 

■  Checking of foreign substances in iRU PCB 

■  Checking of connector contacts in iRU PCB 
5.2.3 Megger Test 

■  When megger testing the external circuit, disconnect all wires in iRU so that the test voltage is not 

applied inside iRU. 

■  Use a tester (high resistance range) for conduction test of the control circuit.  

(Do not use the megger or boozer.)  

■  Megger test only the main circuit of iRU as shown below. Do not test the control circuit with 

megger tester. (Use DC 500V megger) 

■     

■   

  
 

전원 Power 

회생유닛 iRU 

DC500V 메가 DC500V Megger 
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iRU Maintenance 

 

5.3 Main Part Life and Maintenance 

 
■ Lives of the parts are based on the assumption that the parts are operated in the rated load. They may 
vary according to the surrounding conditions. 

Part Replacement Period Replacement Method 

Cooling Fan 3 years Replacement with new part 

Relays - Decided after inspection 

Fuse (optional)  10 years Replacement with new part  

Control PCB 5 years Replacement with new part 

(decided after inspection) 

Electrolytic Condenser 

on PCB 

5 years Replacement with new board 

(decided after inspection) 
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Problem Display and Troubleshooting 

Chapter 6 Problem Display and Troubleshooting 

If iRU malfunctions after a problem during the product operation, check the cause perform the follow-up 
measures as described below. If the problem is not described below or if there is the iRU problem, damaged 
part or other problems, contact the distributor or LSIS sales office.  
(The problem message can be checked in more details when using the keypad option.) 
 

6.1 Display of iRU Problem 

6.1.1 LED Display on Front Side 

○ ○ ○ 

RUN STY STR 

6.1.2 Examples of LED Display 

6.1.3 Operating Condition 

6.1.4 Warning 

 
  

Display Description 

 

LED ON 

 

LED Fast Blinking 

 

LED Slow Blinking 

 

LED OFF 

RUN STY STR Status Description 

   
Power Ready Power is turned on in iRU. 

 
  

Run Ready Run signal is input to iRU and the unit is ready to 

be operated. 

 
  

RUN iRU is running and generating outputs. 

RUN STY STR Status Description 

 
 

 

FAN Err There is a problem with the fan. 
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Problem Display and Troubleshooting 

 

6.1.5 Problem Display 

 

RUN STY STR Status Description 

   

OC Overcurrent is generated in DC input. 

OCS Overcurrent control operation in DC input is performed for 

some time. 

AHST Excessive current is generated. 

   

OV Excessive DC voltage is generated. 

LV DC under-voltage was generated. 

   

OL Overload is lasted for some time. 

OH Internal overheating is generated. 

   

HW Err Internal system problem is generated. 

   

IPH Err Input AC current is not connected. 

   

EMS Emergency stop signal of control terminal is input. 
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Problem Display and Troubleshooting 

6.2 iRU Troubleshooting 

 

 

Problem Main Cause Follow-up Measure 

Cooling fan 
warning 

Cooling fan stopped or burnt out Replace the cooling fan. 

DC input 
overcurrent 

1) iRU load larger than the rated specification 
2) Output terminal of iRU 

1) Increase the iRU capacity. 
2) Check the load to remove short-circuit. 

DC input 
overcurrent 
suppression 

1) Improper operation configuration  
2) iRU capacity too small 

1) Reconfigure iRU. 
2) Increase iRU capacity. 
3) Check the load specification. 

Short current 
generated 

1) Improper operation configuration 
2) Overcurrent in excess of IGBT capacity 
3) iRU burnt out 

1) Reconfigure iRU. 
2) Check iRU capacity. 
3) Contact the distributor or service center. 

DC over-
voltage 

1) Regeneration failure 
2) Secondary problem following another 
3) Regeneration larger than iRU capacity  
4) Too high inverter or input power voltage 

1) Check if iRU is in RUN status. 
2) Check if there is another problem. 
3) Check iRU capacity. 
4) Check inverter DC input voltage. 

DC under-
voltage 

1) Too low inverter or input power voltage 
2) Incorrect AC power connection 

1) Check if power is cut off. 
2) Check DC input power. 

Overload 
generated 

1) Rated specification violated 
2) Incorrect iRU selection 

1) Check if the operation conforms to %ED. 
2) Check iRU capacity. 

Internal 
overheating 

1) Cooling fan problem or foreign substance  
2) Cooling system problem 
3) Too high surrounding temperature 

1) Replace the cooling fan or remove the 
foreign substance. 

2) Check the foreign substance in heat 
sink. 

3) Surrounding temperature must be 40
o
C 

or lower. 

Internal 
system 
problem 

1) Internal board problem 
2) Burnt out electronic part 

1) Turn off the power. 
2) Contact the distributor or service center. 

AC power 
problem 

1) Improper iRU frequency configuration 
2) Operation problem due to input surge, etc. 
3) Spontaneous power interruption of AC 
power cutoff  

1) Check the frequency of power voltage.  
2) Check if there was the input surge. 
3) Check if AC power was cut off. 

EST activated 1) EST contact on 
1) Normalize (OFF) EST contact. 
2) Check I/O terminal connection. 
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Quality Warranty 

 

 

 

 

 

 

 

 

This product was manufactured through the strict quality management and inspection process of LSIS’ 

technical personnel.  

The product warranty period is typically 12 months from the day of installation. If the installation date is not 

provided, it will be typically 18 months from the date of manufacturing. The actual warranty period may 

change according to the contract condition. 

 

Free Service 

If the problem was generated under the normal operation during the product warranty period, it will be 

repaired free of charge if you contact the distributor or authorized service center. 

Charged Service 

In any of following cases, the repair service will be charged. 

■ Problem generated by customer’s error or carelessness 

■ Problem generated by power trouble or contacting device defect 

■ Problem generated by natural disaster (fire, flooding, gas leak, earthquake, etc.) 

■ Product altered or repaired by unauthorized party 

■ LSIS name plate not attached 

■ Free warranty period expired 

You can receive various useful information and service by visiting LSIS homepage (http://www.lsis.biz).

   Product 
LSIS iRU Product 

Name 

 

   Model IRU Model Name  

  Customer 

Name  

Address  

TEL  

  Distributor 

Name  

Address  

TEL  

Quality Warranty 
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No. Issue Date Revision Version No. Note 

1 April 2012 Initial version 1.00  

2     

3     

4     

5     

6     

7     

8     

9     

10     

 
 

 

Environmental Management 

  

Guidance on Product Disposal 

Environmental preservation is the utmost 

management priority of LSIS. All employees of 

LSIS strive to maintain comfortable global 

environment. 

LSIS’ iRU is designed to protect the 

environment. When disposing the product, 

separate the steel, aluminum, copper, and 

synthetic resin for recycling. 
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