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Upon receipt of the product and prior to initial operation, read these instructions
thoroughly, and retain for future reference.




A WARNING

YASKAWA manufactures component parts that can be used in a wide variety of industrial applications.
The selection and application of YASKAWA products remain the responsibility of the equipment
designer or end user. YASKAWA accepts no responsibility for the way its products are incorporated
into the final system design.

Under no circumstances should any YASKAWA product be incorporated into any product or design as
the exclusive or sole safety control. Without exception, all controls should be designed to detect faults
dynamically and fail safely under all circumstances. All products designed to incorporate a compo-
nent part manufactured by YASKAWA must be supplied to the end user with appropriate warnings and
instructions as to that part’s safe use and operation. Any warnings provided by YASKAWA must be
promptly provided to the end user.

YASKAWA offers an express warranty only as to the quality of its products in conforming to standards
and specifications published in YASKAWA’s manual. NO OTHER WARRANTY, EXPRESS OR
IMPLIED, IS OFFERED. YASKAWA assumes no liability for any personal injury, property damage,
losses, or claims arising from misapplication of its products.




PREFACE

YASKAWA's VS-656RC5 is a power regenerative unit
which has both braking and regenerative functions.
This instruction manual describes installation,
maintenance, inspection, troubleshooting, and
specifications of the VS-656RC5. Read this instruction
manual thoroughly before operation.

YASKAWA ELECTRIC CORPORATION

General Precautions

Some drawings in this manual are shown with the protective covers and shields
removed, in order to illustrate detail with more clarity. Make sure all covers and
shields are replaced before operating this product.

This manual may be modified when necessary to reflect improvements to the
product, or changes in specifications.

Such modifications are denoted by a revised manual No.

To order a copy of this manual, contact your YASKAWA representative.
YASKAWA is not responsible for any modification of the product made by the
user. Any modifications will void the warranty.
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NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation, maintenance or
inspection of the RC5. In this manual, NOTES FOR SAFE OPERATION are classified
as “WARNING” or “CAUTION”.

/\ WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death
or serious injury to personnel.

/\ CAUTION

Indicates a potentially hazardous situation which, may result in minor or moderate
injury to personnel, and possible damage to equipment if not avoided. It may also be
used to alert against unsafe practices.

Items described in may also result in a vital accident in some situations. In
either case, follow these important notes.

The warning symbols for ISO and JIS standards are different, as shown below.

ISO JIS

A<D

The 1SO symbol is used in this manual. Both of these symbols appear on the warning
labels on Yaskawa products. Please abide by these warning labels regardless of which
symbol is used.

@ These are steps to be taken to ensure proper operation.



RECEIVING

equipment damage . .. ..o

/\ CAUTION
(Ref. page)
» Do not install or operate any power regenerative unit
which is damaged or has missing parts.
Failure to observe this caution may result in personal injury or
........ 11




INSTALLATION

/\ CAUTION

(Ref. page)
 Lift the cabinet by the base. When moving the unit,

never lift by the front cover or the front panel.
Otherwise, the main unit may be dropped causing damage to the unit. .. ... 19

» Mount the power regenerative unit on nonflammable
material (i.e., metal).
Failure to observe this caution canresultinafire....................... 19

* When mounting units in an enclosure, install a fan or other
cooling device to keep the intake air temperature
below 113°F (45°C).
Overheating may cause a fire or damage totheunit. . ................... 20

WIRING

/A WARNING

» Start wiring only after verifying that the power supply
is turned OFF for at least one minute.
Failure to observe this warning can result in electric shock or fire.......... 25

» Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in electric shock or fire.......... 25

« Make sure to ground the ground terminal © before
connecting the other terminals.
Failure to observe this warning can result in an electric shock or a fire. . .. .. 25

» Make sure to ground the ground terminal & according
to the local ground code.
Failure to observe this warning can result in electric shock or fire.......... 25




/\ CAUTION

Verify that the power regenerative unit rated voltage coincides

with the AC power supply voltage.
Failure to observe this caution can result in personal injury

or fire. . . .

Do not perform a withstand voltage test of the power
regenerative unit.

It may cause semi-conductor elements to be damaged. . ..........

Connect the power coordination reactor and the power

suppression reactor as described in this instruction manual.
Improper connection may causeafire............. .. ... ... ...,

Verify that the rated voltage of the power regenerative
unit coincides with the rated voltage of the power
regenerative unit to be connected.

Failure to observe this caution can resultinafire.. . .............

Tighten terminal screws.

Failure to observe this caution can resultinafire................

(Ref. page)




OPERATION

/\ WARNING

(Ref. page)
e Only turn ON the input power supply after replacing the
front cover or the terminal cover.
Do not remove the cover while the power is ON.
Failure to observe this warning can result in electric shock. .............. 35

* Never operate the digital operator or other switches when
your hand is wet.
Failure to observe this warning can result in electric shock. .............. 35

* Never touch the terminals while power is ON, even
if the power regenerative unit is at stop.
Failure to observe this warning can result in electric shock. .............. 35

/\ CAUTION

(Ref. page)
* Never touch the heatsink or input reactor since the
temperature is very high.
Failure to observe this caution can result in harmful burns
tothebody. . ... .o 35

» All the parameters of the power regenerative have been preset at
the factory. Do not change the settings unnecessatrily.
The power regenerative unit may be damaged. ......................... 35




MAINTENANCE AND INSPECTION

/\ WARNING

(Ref. page)
» Never touch high-voltage terminals in the power
regenerative unit
Failure to observe this warning can result in an electrical shock. .......... 42

Perform maintenance or inspection only after verifying

that the CHARGE LED goes OFF, after the main circuit

power supply is turned OFF.

The capacitors are still charged and can be dangerous. .................. 42

* Only authorized personnel should be permitted to perform
maintenance, inspections or parts replacement.
[Remove all metal objects (watches, bracelets, etc.) before operation.]
(Use tools which are insulated against electrical shock.)
Failure to observe this warning can result in an electrical shock. .......... 42

* Never modify the product.
Failure to observe this warning can result in an electric shock or personal injury
andwill voidthewarranty. . . .......... i e 42

/\ CAUTION

(Ref. page)
» The power regenerative unit employs semi-conductor.

elements. Do not touch the CMOS elements.
They are easily damaged by static electricity. ......................... 42

» Do not connect or disconnect wires or connectors while
power is applied to the circuit.
Failure to observe this caution can result in personal injury. . ............. 42




WARNING LABEL

A warning label is displayed on the front cover of the power regenerative unit, as
shown below. Follow these instructions when handling the power regenerative unit.

{a)

——x

¥ —— |

o T gy,

VARISPEE[

\

Warning Label

Model CIMR-RU23P7

A WARNING - Risk of electric shock.

1 - Read manual before installing.

‘ A - Wait 5 minutes for capacitor discharge after
disconnecting power supply.

- To conform to C € requirements, make sure to
ground the supply neutral.

A AVERTISSEMENT - Risque de décharge électrique

A - Lisez le manuel avant installation.

- Attendez 5 minutes apres la coupure de I alimentation
électrique afin que les condensateurs soient compléte-
ment décharges.

- Assurez vous de connecter a la masse le fil du neutre
afin d’ étre en accord avec la réeglementation C€ .

A & & -3 BEOSThHHYET,

9 - BAMG ERORIICIEUNTIRBAE S BRA TS
Uy,
CBEPRUEREMESDURRREH /N —5HX
BRWTLEEY,
-BROPHAREZELTTFE W, (CE 3R
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1. RECEIVING

/\ CAUTION

* Do not install or operate any power regenerative unit which is
damaged or has missing parts.
Failure to observe this caution may result in personal injury or
equipment damage.

1.1 Inspection Checkpoints

After unpacking the RC5, check the following:

» Verify that the part numbers match your purchase order or packing slip.
» Check the unit for physical damage that may have occurred during shipping.

If any part of RC5 is missing or damaged, call for service immediately.

» Checking the Nameplate
Example of standard domestic model CIMR-R5U23P7

Nameplate Data

Power Regenerative Unit Model — (MODEL : CIMR- R5U23P7 )

Input Spec. —am| INPUT  : AC 3PH 200 - 220V 50Hz 10A 1min
200-230V 60Hz 25%ED

Output Spec.—| OUTPUT :DC 300-340V  13A 1min 25%ED
Power Regenerative Unit Spec.—w| SPEC 1 23P71A

LotNo.—#| LOTNO : MASS : 4.5kg | #— Mass
Serial No. —®| SER NO :
\yYASKAWA ELECTRIC CORPORATION JAPAN MSJ

11



Model Designation

CMR -R5 U2 3P7 1A

Power Regenerative j
Unit

VS - 656RC5 Series

T— Version (Enter the specifications
form number when special speci-
fications are required.)

Protective Structure
» Open Chassis Type (IEC I1P00)

Protected so that parts of the human body cannot reach electrically charged parts

Symbol Specifications No. Protectiv? Structure
A Standard domestic model 0 Open chassis (IEC IP00)
U American model 1 E?fé%‘sfgz‘g?"r\i?&%tfd
Symbol Voltage
2 3-phase 200 V class
4 3-phase 400 V class Symbol | Max. applicable motor output
3P7 3.7kW
5P5 5.5kW
to to
37 37kwW

“P” indicates the decimal point.

from the front when the Power regenerative unit is mounted in a control panel.

» Enclosed Wall-mounted Type (IEC IP20, NEMA 1)

The power regenerative unit is structured so that the power regenerative unit is
shielded from the exterior, and can thus be mounted to the interior wall of a standard
building (not necessarily enclosed in a control panel). The protective structure

conforms to the standards of NEMA 1 in the USA.

12



2. SPECIFICATIONS

@

2.1

1. Use 1 to 1 with an inverter. Do not connect more than one inverter to one
power regenerative unit.

2. Use the power regenerative unit whose capacity is equal to or exceeding
the inverter capacity to be combined.

3. Do not use this unit with single-phase power. Use three-phase power.

Standard Specifications (200V Class)

Voltage Class

200V

Model CIMR-R5UO

23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037

Rated Capacity (kW)

3.7 55 7.5 11 15 18.5 22 30 37

Rated DC Current (A)

13 19 26 37 51 64 7 102 126

(o))
c
= Rated Current on
I
T |power Side (A) 10 15 20 30 40 50 60 80 100
Regenerative Torque 100% for 1 minute, 25% ED, 80% continuous
) Voltage Frequency 200 to 220 VAC 50 Hz, 200 to 230 VAC 60 Hz
o%_ - Allowable Voltage Fluctuation +10 to -15% (Imbalance rate between phases: within 2%
£ 'S |Allowable Frequency .
3 o
E’ 2 |Fiuctuation +3Hz (No phase rotation)
9 Control Method 120° current conduction
b
k5 Input Power Factor 0.9 or more (Rated current)
S .
é g Overload Capacity 30 seconds at approx. 150% of rated current

Operation Input

External terminals

Status
Output

Fault | C contact output
R_unnlng, READY Photocoupler output
Signal

Analog Output

Analog output: 1 point can be selected (current monitor)

Protective Functions

Instantaneous Overcurrent

Stops at approx. 200% of the current on power side

Blown fuse Stops by blown fuse

Overload Stops after 30 seconds at 150% of rated current
Under voltage

(DC Voltage) Stops at approx. 190 VDC or less.

Under voltage
(Power Side Voltage)

Stops at approx. 150 VAC or less.

Overload

Stops at approx. 400 VDC or more.

Fin Overheat

Protected by thermistor

Power Supply Open Phase

Stops at power supply open phase detection.

Power Frequency Error

Stops by fluctuation more than +3Hz of rated input frequency.

Power Charge Indication

Indicated until main output voltage is approx. 50V or less.

13




Voltage Class 200V

Model CIMR-R5UD] 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037
= Location Indoor (Protected from corrosive gases and dust)
= . 14°F (-10° C) to 104° F (40° C) (Enclosed wall-mounted type)
()
g £ |Ambient Temperature 14° F (-10° C) to 113° F (45° C) (Open chassis type)
c .=
235 |Humidity 90% RH or less (non-condensing)
S € —
5 § |Vibration 9.8 m/s? (1G) at less than 20 Hz, up to 1.96 m/s? (0.2G) at 20 to 50 Hz

* Use a power regenerative unit with larger output capacity if the imbalance rate
between phases exceeds 2%.
Imbalance rate between phases can be calculated using the following formula (Con-
forming to IEC1800-3).

Imbalance rate between phases [%] = Max voltage - Min. voltage 7

Three-phase average voltage

14




2.2 Standard Specifications (400V Class)

Voltage Class 400V
Model CIMR-R5UO 43P7 |45P5 [47P5(4011|4015 {4018 (4022 | 4030 | 4037 | 4045 | 4055 [ 4075
Rated Capacity (kW) 37 | 55|75 11| 15 [185| 22 | 30 | 37 | 45 | 55 | 75
=] Rated DC Current (A) 6 9 13 | 19 | 26 | 32 | 37 51 64 77 96 | 128
< |Rated Current on
<
T |Power Side (A) 5 75| 10 | 15| 20 | 25 | 30 40 50 60 75 | 100
Regenerative Torque 100% for 1 minute, 25% ED, 80% continuous
_ Voltage Frequency 380 to460 VAC, 50/60 Hz
[
% Allowab[e Voltage +10 to -15% (Imbalance rate between phases: within 2%
& > |Fluctuation
= g
5 & |Allowable Frequency .
:_C:. Z |Fluctuation +3Hz (No phase rotation)
9 Control Method 120° current conduction
3
5 Input Power Factor 0.9 or more (Rated current)
R .
§ g Overload Capacity 30 seconds at approx. 150% of rated current
Operation Input External terminals
Fault | C contact output
n Yy .
2 =2 Running, READY Photocoupler output
33 Signal
Analog Output Analog output: 1 point can be selected (current monitor)
Instantaneous Stops at approx. 200% of the current on power side
Overcurrent
Blown fuse Stops by blown fuse
Overload Stops after 30 seconds at 150% of rated current
2 |Under voltage
c
% (DC Voltage) Stops at approx. 190 VDC or less.
S |Under voltage Stops at approx. 150 VAC or less.
‘s |(Power Side Voltage)
% Overload Stops at approx. 400 VDC or more.
% Fin Overheat Protected by thermistor
o EE\{;\’:‘; Supply Open Stops at power supply open phase detection.

Power Frequency Error

Stops by fluctuation more than +3Hz of rated input frequency.

Power Charge
Indication

Indicated until main output voltage is approx. 50V or less.

15




Voltage Class 400V

Model CIMR-R5UC] 43P7 | 45P5 [47P5 40114015 [4018 4022 | 4030 | 4037 | 4045 | 4055 | 4075

Location Indoor (Protected from corrosive gases and dust)

14° F (-10°C) to 104° F (40° C) (Enclosed wall-mounted type)

Icl

[

[GRN7)) i

£ g Ambient Temperature 14° F (-10° C) to 113° F (45° C) (Open chassis type)

o § Humidity 90% RH or less (non-condensing)

> . .

5 § |Vibration 9.8 m/s? (1G) at less than 20 Hz, up to 1.96 m/s? (0.2G) at 20 to 50 Hz

Use a power regenerative unit with larger output capacity if the imbalance rate between phases
exceeds 2%.

Imbalance rate between phases can be calculated using the following formula (Conforming to
IEC1800-3).

Imbalance rate between phases [%] = Max voltage - Min. voltage 7

Three-phase average voltage

16




2.3 Dimensions

Models of 200V/400V 30 kW and Lower
The following figure shows a 200V 3.7kW model. Use open chassis type 200V/400V

30kW and lower with the top and bottom covers removed.

b —— ]
]
ol xj":_5
e ! 2 ] f,@
. w1 N}
H2
- W > d b >
Models of 200V/400V 37 kW and Higher
The following figure shows a 200V/400V 3.7kW model.
% 7 ! n
H1
o LY 4 o
w1
- v N 5
d
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Dimensions in inches (mm)/mass (kg)

Open Chassis Type (IPOO)

Enclosed Wall-Mounted (IP20)

Mounting Mounting Mount-
Voltag VS- Dimensions Dimensions |APProx.| Dimensions Dimensions |APProx.| ing
e 656RC5U in/mm . Mass in/mm . Mass Hole
in/mm (kg) in/mm (kg)
Wlrn o wilrilrz| “Y [WTHR D [wilnL]rz| 9
23P7
551 | 11.02 | 7.08 | 4.96 | 1047 | 0.275 551 | 11.02 | 7.08 | 4.96 | 1047 | 0.275
25P5 (140) | (280) | (180) | (126) | (266) | (7.0) 4.5 (140) | (280) | (280) | (126) | (266) | (7.0) 4.5 M5
27P5
2011 787 | 1181 | 807 | 7.32 | 1122 0314| 5.5 | 787 [1181] 807 | 732 | 1122|0314 | 5.5 M6
200V | 2015 (200) | (300) | (205) | (186) | (285) | (8.0) 6 (200) | (300) | (205) | (186)| (285) | (8.0) 6
Class 2018 10 14.96 0.295 10
2022 9.84 |14.96 | 8.85 | 9.29 | 1437 | 0.205 9.84 | (380) | 8.85 | 9.29 | 1437 | (75) M6
(250) | (380) | (225) | (236) | (365) | (7.5) (250) 15777 (225) | (236) | (365) [0
2030 11 (400) (275) 11
1279 | 17.71 | 11.22 | 10.82| 17.12 | 0.295 12.09 | 2401 | 11.22 | 10.82 | 17.12 | 3.44
2037 (325) | (450) | (285) | 275) | (435) | (7.5) 23 (330) | (610) | (285) | (275) | (435) | (87.5) 27 M6
43P7 3.5 3.5
Z5p5 | 551 | 1.02 | 7.08 | 49 | 1047 | 0275 551 | 11.02 | 7.08 | 4.96 | 1047 | 0.275 M5
(140) | (280) | (180) | (126) | (266) | (7.0) 4 (140) | (280) | (280) | (126) | (266) | (7.0) 4
47P5
4011 787 |11.81 | 807 | 732 | 11.22 | 0314 6 787 | 1181 | 807 | 732 [ 1122 | 0.314 6 M6
4015 | 200) | (128) | (81) | (96) | (118) | (8.0) (200) | (300) | (205) | (186) | (285) | (8.0)
400V 4018
9.84 |14.96 | 8.85 | 9.29 | 1437 | 0.205 984 |14.96 | 885 | 9.29 | 1437 | 0.295
Class | 4022 | oco) | (380) | 225) | @36) | @85) | 75) | 292 | (250) | (380) | (225) | 230) | @os) | 75 | 10-° M6
4030
4037 | 1279|1771 11.22 | 1082|1712 0.295 | 25 | 1209 |24.01 | 1122 [1082| 17.12 | 3.44 28 M6
4045 | (325) | (450) | (285) | (275) | 435) | (75) [ 26 | (330) | (610) | (285) | (275) | 435) | (675) [ 29
12.99 3.44
4055 1 )29 | 200 | 11.22 | 1082 | 2001 | 0205 | 3% | 1290 (330) | 11.22 | 10.82 | 24.01 | (87.5) 38 M6
4075 | 629 | (625) | (289) | 279) | (610) | (75) [~ o | (330) 3346 | (285) | (279) | 610) [6.00 [ 0
(850) (152.5)
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3. MOUNTING

/\ CAUTION

 Liftthe cabinet by the base. When moving the unit,
never lift by the front cover or the front panel.
Otherwise, the main unit may be dropped causing damage to the unit.

* Mountthe power regenerative unit on nonflammable
material (i.e., metal).
Failure to observe this caution can result in a fire.

*  When mounting units in an enclosure, install afan or other
cooling device to keep the intake air temperature
below 113°F (45°C).
Overheating may cause a fire or damage to the unit.

This chapter describes the configuration location and space when mounting
the VS-656RC5.

3.1 Choosing a Location to Mount the Inverter

Install the power regenerative unit under the following conditions.

Type Ambient Operating Temperature Humidity
Enclosed 14 to 104° F 90% RH or less
wall-mounted -10to +40° C (no condensation)
Open chassis 14t0 113° F 90% RH or less
-10to +45° C (no condensation)

Protection covers are attached to the top and bottom of the power regenerative unit. Be

sure to remove the protection covers before installing a 200 or 400V Class power

regenerative unit with an output of 30 kW or less in a panel.

Be sure the power regenerative unit is protected from the following conditions:

» Extreme cold and heat. Use only within the ambient temperature range (for open

chassis type): 14 to 131°F (-10 to +50°C)

* Rain, moisture.
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» Oil sprays, splashes.

» Salt spray.

 Direct sunlight. (Avoid using outdoors).

» Corrosive gases (e.g. sulfurized gas) or liquids.

» Dust or metallic particles in the air.

 Physical shock, vibration.

» Electromagnetic noise. (Example: welding machines, power devices, etc.)
* High humidity.

* Radioactive materials.

e Combustibles: thinner, solvents, etc.

« Controlling the Ambient Temperature

To enhance the reliability of operation, the power regenerative unit should be installed
in an environment free from extreme temperature increases. If the power regenerative
unit is installed in an enclosed environment, such as a box, us a cooling fan to or air
conditioner to maintain the internal air temperature below 113°F (45°C).

» Protecting the Power Regenerative Unit from
Foreign Matter

Place a cover over the power regenerative unit during installation to shield it from
metal powder produced by drilling.

Always remove the cover from the power regenerative unit after completing
installation. Otherwise, ventilation will be reduced, causing the power regenerative
unit to overheat.

20



3.2 Mounting Dimensions

Install the VS-656RC5 vertically and allow sufficient clearances for effective cooling
as shown in the figure below.

7\;

4.72" (120mm)
or more

o0 ::‘[:‘ :

i 1.18” (30mm) or more
- R

18" (30mm) or more

¢ 4.72” (120mm)
Ee or more

# 1.96” (50mm) or more

Front View Side View

(1) The clearances required at top/bottom and both sides are common in
open chassis type (IPOO) and enclosed wall-mounted type (NEMA 1).

(2) Remove the top and bottom covers to use the open chassis type of
200Vv/400V 30 kW or less.

(3) When installing the models of 200V//400V 37kW or more, equipped
with eyebolts, extra spacing will be required on either side. For
detailed dimensions, contact your YASKAWA representative.

[
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3.3 Mounting/Removing Components
Removing and Replacing the Front Cover

* Removing front cover
To remove the front cover, first move the LED monitor in the direction shown b
arrow@. Then press the right and left sides in the direction shown by arrowsé,

and lift cover to direction@.

Do not replace the front cover with the LED monitor connected. The LED
@ monitor will not be connected to the power regenerative unit. Replace the
® front cover first and then install the LED monitor on the cover.

22



Removing the LED monitor

Push the LED monitor lever in the direction shown by arrow@and lift the LED
monitor in the direction shown by arrow@to remove the LED monitor from the
front cover.

Replacing the LED Monitor
Engage the LED monitor on claws A in the direction shown by arrow@and then
on claws B in the direction shown by arrom@ to lock the LED monitor.

Claws A

23



@ Never fit the LED monitor in any other direction or by any other method.
The LED monitor will not be connected to the inverter.

24



4. WIRING

/\ WARNING

Start wiring only after verifying that the power supply is turned OFF.
Failure to observe this warning can result in an electric shock or fire.

Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in an electric shock or fire.

Make sure to ground the ground terminal @ before connecting any other
terminals.
Failure to observe this warning can result in an electric shock or fire.

/\ CAUTION

Verify that the power regenerative unit rated voltage coincides with the AC
power supply voltage.
Failure to observe this caution can result in personal injury or a fire.

Do not perform a withstand voltage test of the power regenerative unit.
It may cause semi-conductor elements to be damaged.

Connect the power coordination reactor and the power suppression reactor
as described in this instruction manual.
Improper connection may cause a fire.

Verify that the rated voltage of the power regenerative unit coincides with
the rated voltage of the power regenerative unit to be connected.
Improper connection may cause a fire.

Tighten terminal screws.
Failure to observe this caution can result in a fire.
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4.1 Connection Diagram
The Figure below shows a typical connection diagram of VS-656RC5 with a VS-616G5.

4
Power Coordinating Reactor | e
M?_(\)B 9 6 ! VS-616G5 |
oM — é RIL1*2  um®
~ 1 S
—o oM +OS/L2 viT2 (im)
—um O3 W30
Current Suppressing e e |
* S, RN Y @
All:UReactor i VS-656RC5 ] *(l’ e P1 Grounding
RIL1 ! i I
© © 1 |
O S/L2 *7 g(@‘ &7 * flf i
T3 oo I :
! [S]e, ©) :
grﬂtn | i 2 :
D a1/tos H !
& tjen *3 R i

@ |

*+ CFl, Grounding
Surge I

Protector m M1 Open Collector 1

M2 CONV READY Open Collector Output

i 48 VDC 58 mA or less
@}:ﬁ M3 Open Collector 2
5ma RUN

MANUAL RUN —o—“o—-—\|>§1—- HETRd

AUTO RUN }—60— sz | 81 1<

EXFLT '—O_o—-—.——+§§—.ggi_i}:<

RESET —o_o_g*%&ﬂi&_ﬂ“{

i I'ss —

Tsp 7 MA Fault Contact Qutput
‘ +24V MB 250 VAC 1 Aorless
isc MC 30VDC 1 Aorless
b

T Sequence

) Common

—1——4E, shield Sheatn

1 ™ Connection Terminal

|

i " . [e3 +

i Multi-functional } Power Side Current
|

|

Analog Output ; :
Z1010 410V ?!.‘.C_ _____ - (Factory Setting)

*1 Connect to the terminal & 1 for 200Vclass 0.4 t022 kW, and 400 V class 0.4 to 45 kW VS-616G5 inverters. Use
terminal @ 3 for 200V class 30 to 37 kW, and 400V class 55 to 75 kW VS-616G5 inverters.

*2 Connect VS-616G5 AC power supply terminals R/L1, S/L2, and T/L3 to the secondary side of the power coordination
reactor. Connect VS-616RC5 AC power supply terminals R/L1, S/L2, and T/L3 to the secondary side of the power
suppression reactor.

*3 Connect terminals r/¢ 1, o/¢ 2 of \VS-616G5, and terminals r1/¢ 11, s1/¢ 21, and t1/¢ 31 of VS-656RC5 to the primary side
of the power coordination reactor.

*4 Make sure to use the specified reactor, fuse and fuse holder.

*5 The circuit for the sequence input terminal of VS656RCS is the same as terminal S1.

*6 The wiring distance between the power coordination reactor and VS-616G5/VS-656RC5 should be 10 m or less.

*7 DC bus wiring @ 19 © © ) between VS-616G5 and VS-656RC5 should be 5 m or less.

*8 Remove the wiring of terminals r/¢ 1 and o/¢ 2 (they were connected at the factory.)
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4.2 Wire and Terminal Screw Sizes

1. Wiring Main Circuit Terminals

Select wires to be used for wiring from the following tables.

200V Class Wire Size

] . .
Circuit Vcsll\?lsReigS Terminal Symbol ;i:gnvllnal er:]rilzze Wire Type
RILLSIL2,TIL3,@ B ©.O
23P7 r1/€11,61/€21,t1/¢31 M4 2t05.5
D
RILLSIL2 T3, . 6.6 35t05.5
25P5 r1/€11,61/€21,11/€31 M4 2t05.5
o) 351055
RILLSIL2TI3, ¢ & 0.0 55
27P5 r1/€11,61/€21,t1/€31 M4 2t05.5
(] 35t05.5
R/IL1,S/IL2,TIL3,B,D, 0,0 8
2011 r1/€11,01/€21,t11/¢31 M5 2to5.
@ 55t08
RILLSL2TIL3,8,8,0,0 8 Power Cable
Main 2015 r1/€11,61/€21,t1/€31 M5 2t05.5 600V vinyl-sheathed wire or
© 55t0 8 equivalent
RILLS/L2TIL3, ¢ 6.6 M8 22
2018 r1/€11,01/€21,t11/¢31 M4 2t055
@ M6 8
R/Ll,S/LZ,T/L3,@‘@ 0.6 M8 22
2022 r1/€11,61/€21,t1/¢31 M4 2t055
@ M6 8
RILLSIL2TI3.¢p & ©,6 M8 30 to 38
2030 r1/€11,61/€21,t1/¢31 M4 2t055
@ M6 14
RILLSIL2TI3, ¢ ¢ © & M8 50 to 60
2037 r1/€11,61/€21,t1/¢€31 M4 2t055
@ M6 14
twisted wire
Common to al r\SAi S2, S3, S4, SS, SP, SC, M1, M2, M3, ~ 0.5_t0 1.25 . . o
Control models MA. MB, MC. AM. AC single Shielded twisted-pair wires
0.5t01.25
E(G) M3.5 0.5t02

* Cable size is selected assuming external wiring of single 3-core cables at an ambient temperature of 86° F (30° C).
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400V Class Wire Size

] . .
Circuit VCS:I SSFQGI;(;LSJ Terminal Symbol T(;r::ér;\zlal err(;ri;ze Wire Type
R/L1,S/L2,T/L3,D,D,0,0
43P7 r1/€11,61/€21,t1/€31 M4 21055
D
R/L1,S/L2,T/L3,8,D,0,8
45P5 r1/€11,01/€21,t1/¢31 M4 2t05.5
D
R/L1,S/L2,T/L3, D, D,0,0
47P5 r1/€11,61/€21,t1/€31 M4 21055
D
RILLSIL2,TIL3.B, D, 6,6 3.5t05.5
4011 r1/€11,61/€21,t1/¢31 M5 21055
D
RILLS/L2,TIL3,&,6,0,0 55
4015 r1/€11,61/€21,t1/€31 M5 21055
@ 55
RILLS/IL2,T/L3,B,B,0,8 M8 8to 14 Power Cable
4018 r1/€11,61/€21,t1/¢31 M4 2t05.5 600V vinyl-sheathed wire or
Main ) M6 ) equivalent
Control RILLS/L2,TIL3,B,B,0,0 M8 8to 14
4022 r1/€11,01/€21,11/€31 M4 2t055
D M6 8
RILLS/IL2,TIL3.D, B, 6,0 M8 14
4030 r1/€11,61/€21,11/€31 M4 2t055
D M6 8
RILLSIL2,TI3, @ @,6.0 M8 14 to 22
4037 r1/€11,61/€21,11/¢31 M4 2t055
D M6 8
R/Ll,S/LZ,T/LS,@ 2 X=X=) M8 22 to 38
4045 r1/€11,01/€21,11/¢31 M4 2t055
D M6 8
RILLSIL2TI3.¢ ¢ 0.6 M8 38 to 60
4055 r1/€11,01/€21,11/¢31 M4 2t055
o] M6 14
R/Ll,S/LZ,T/L3,€B o Y=X=) M8 50 to 60
4075 r1/€11,61/€21,11/¢31 M4 2t055
o] M6 14
S1, S2, S3, S4, SS, SP, SC, M1, M2, M3 twisted wire
Common to all M41 B - 05 _to 125 : : -
Control models MA, MB, MC, AM. AC single Shielded twisted-pair wires
0.5t01.25
E(G) M3.5 0.5t0 2

* Cable size is selected assuming external wiring of single 3-core cables at an ambient temperature of 86° F (30° C).
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4.3 Connecting Main and Control Circuits

Main Circuit Input Fuse

Connect afuse at the primary side of the power suppression reactor. Recommended
fuses are shown in the following table.

200V and 400V Class Input Fuses and Fuse Holders - Manufactured by Fuji Electric

Co. Inc.

Input AC Fuse and Fuse Holders

VS-656RC5 Input Fuse Fuse Holder
Rated
Input
Model Current Rating FUJI P/N YEA P/IN Qty. FUJI YEA P/N Qty.
CIMR-R5U| (Amps) P/N
25%ED
23P7 10 250V ac, 20A CR2LS-20/UL FU000799 3 CM-1A FU002014 1
25P5 15 250V ac, 30A CR2LS-30/UL FUO000791 3 CM-1A FU002014 1
27P5 20 250V ac, 30A CR2LS-30/UL FU000791 3 CM-1A FU002014 1
2011 30 250V ac, 50A CR2LS-50/UL FU000797 3 CM-1A FU002014 1
2015 40 250V ac, 75A CR2LS-50/UL FU000792 3 CM-1A FU002014 1
2018 50 250V ac, 100A CR2LS-100/UL FU002085 3 CM-1A FU002014 1
2022 60 250V ac, 100A CR2LS-100/UL FU002085 3 CM-1A FU002014 1
2030 80 250V ac, 150A CR2LS-150/UL FU002086 3 CM-2A FU002090 1
2037 100 250V ac, 150A CR2LS-150/UL FU002086 3 CM-2A FU002090 1
43P7 5 600V ac, 20A CR6L-20/UL FU002087 3 CMS-4 FU002091 3
45P5 7.5 600V ac, 20A CR6L-20/UL FU002087 3 CMS-4 FU002091 3
47P5 10 600V ac, 20A CR6L-20/UL FU002087 3 CMS-4 FU002091 3
4011 15 600V ac, 30A CR6L-30/UL FU002088 3 CMS-4 FU002091 3
4015 20 600V ac, 30A CR6L-30/UL FU002088 3 CMS-4 FU002091 3
4018 25 500V ac, 50A CR6L-50/UL FU000935 3 CMS-4 FU002091 3
4022 30 500V ac, 50A CR6L-50/UL FU000935 3 CMS-4 FU002091 3
4030 40 500V ac, 75A CR6L-75/UL FU002089 3 CMS-5 FU002092 3
4037 50 500V ac, 75A CR6L-75/UL FU002089 3 CMS-5 FU002092 3
4045 60 500V ac, 100A CR6L-100/UL FU000927 3 CMS-5 FU002092 3
4055 75 500V ac, 150A CR6L-150/UL FU000928 3 CMS-5 FU002092 3
4075 100 500V ac, 150A CR6L-150/UL FU000928 3 CMS-5 FU002092 3

An input 3-phase reactor corresponding to each model is necessary when operating

VS-656RC5. Thisinput AC reactor is effective against saturated current and excessive

heat.

The table below shows the code numbers of the AC reactor for each model. Check the
table and use a specified AC reactor.
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AC Reactor

VS-656RC5 Power Coordination Reactor Power Suppression Reactor
Model CIMR-R5U Rated Inductance. Code No. Rated Inductance. Code No.
Current (mH) Current (mH)
(Arms) (Arms)

23P7 20 0.53 X002491 15 0.31 X010121

25P5 30 0.35 X002492 15 0.31 X010121

27P5 40 0.265 X002493 20 0.15 X010122

200V 2011 60 0.18 X002495 40 0.1 X010123
Class 2015 80 0.13 X002497 40 0.1 X010123
2018 90 0.12 X002498 50 0.06 X010124

2022 120 0.09 X002555 60 0.05 X010125

2030 160 0.07 X002556 80 0.04 X010126

2037 200 0.05 X002557 100 0.03 X010127

43P7 10 2.2 X002500 7.5 1.2 X010128

45P5 15 1.42 X002501 7.5 1.2 X010128

47P5 20 1.06 X002502 10 0.6 X010129

4011 30 0.7 X002503 15 0.4 X010130

400V 4015 40 0.53 X002504 25 0.3 X010131
Class 4018 50 0.42 X002505 25 0.3 X010131
4022 60 0.36 X002506 30 0.2 X010132

4030 80 0.26 X002508 40 0.15 X010133

4037 90 0.24 X002509 50 0.12 X010134

4045 120 0.18 X002566 60 0.1 X010135

4055 150 0.15 X002567 75 0.08 X010136

4075 200 0.11 X002568 100 0.06 X010137

Voltage Suppression MOV Installation

The following voltage surge supression MOV is required for compliance with UL rec-
ognition.

Coordination
Reactor

M O) RIL1
0) siL.2
O) TiL3

0
33
i

G5 Inverter

ey
O «200/£2200
4400/22400

VS-656RC5 | *Model Number Code Specification
Number
230V Class | RAV-781BYZ-2 | XX-000221 |2500A Peak,
75pF Current

Suppression
460V Class | RAV-781BYZ-2A | XX-000222 | 2500A Peak, Reactor @
35pF Q RiLL

*Manufactured by OKAYA Electric
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Wiring Precautions

The external interconnection wiring must be performed with the following procedures.
After completing VS-656RC5 interconnections, be sure to check that the connections
are correct. Never use control circuit buzzer check.

Precautions on Control Circuit Wiring

1.Separate control circuit wires from main circuit wires and other power cables to
prevent erroneous operation caused by noise interference.

2. Separate the wiring of control circuit terminals from other control terminals or main
circuit wirings.

3. Wiring distance should be less than 50 m.

4. Insert the wire into the lower part of the terminal block and connect it tightly with a
screwdriver. Wire sheath strip length must be 7 mm.

Screwdriver Blade Width
/ I
0 |
}E@@@@ /) 0.6 mm max & 8.5 mm max

5. Use twisted shielded or twisted-pair shielded wire for the control circuit line and
connect the shielded sheath to inverter terminal E.

Shielded Sheath ~ Armor

To power regenerative unit Insulate these parts
shielded sheath terminal E with insulating tape.
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Ground Wiring

1. Always ground the ground terminal o.

2. Do not share the ground wire with other devices, such as welding machines or power
tools. Separate the grounding cables from the wirings for power tools.

3. Always use a ground wire that complies with technical standards on electrical
equipment and minimize the length on the ground wire.

Leakage current flows through the power regenerative unit. Therefore, if the
distance between the ground electrode and the ground terminal is too long, potential
on the ground terminal of the power regenerative unit will become unstable.

4. When using more than one power regenerative unit, be careful not to loop the ground
wire.

@ D [}
N \ —_]_E
O] [} )
\/\/_l:
X
o T e The
\/\/J_
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Closed-Loop Connector Size

Closed Loop Connectors sizes (JIS C 2805) (For 200V/400 classes)

Wire Size mm?2 Terminal Screw Closed Loop Connectors
0.5
M3.5 1.25t0 3.5
0.75 M4 1.25t0 4
1.25
M4 2to4
2
M5 2to5
M4 35t04
35
M5 35t05
M4 55t04
55
M5 55t05
M5 8to5
8
M6 8to6
14 M6 14to 6
22 M8 22to 8
30/38 M8 38t0 8
30/38 38to 10
50/60 60 to 10
M10
80 80 to 10
100 100 to 10
100 100 to 12
150 M12 150 to 12
200 200to 12

within 2% of the rated voltage. Line voltage drop is calculated as follows:

(If there is a possibility of excessive voltage drop, use a larger wire suitable
to the required length.)

Line voltage drop (V) =V 3 x wire resistance (Q/km) x wire length (m) x
current (A) x 1073

@ Determine the wire size for the main circuit so that the line voltage drop is
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4.4 External Terminals

Main Circuit Terminal Functions

Terminal Symbol

Description

R/L1 Power Main circuit AC power supply terminal for the power regenerative unit.
S/L2 Regene_ratlve Connect to the Inverter’'s DC power supply voltage input terminals.
T/L3 Unit ) .
L * Two terminals are provided for both@and ©.
Main Circuit Input
8,0
r1/¢ 11 Power Supply Detects the phase sequence and the voltage level.
¢ 121 Voltage Detection |« Connect to the power side of the power coordination reactor.
t1/6 31 Power input for Supplies power for the cooling fan and inrush prevention MC of the
FAN and MC power regenerative unit.

Control Circuit Terminal Functions

Type No.* Signal Input Function Signal Level
Sequence Input S1 MANUAL RUN Run when Closed, stops when 24 VDC 8 mA
OPEN Photo coupler
S2 AUTO RUN Auto run (regenerative operation) isolation
when CLOSED
S3 EXFLT External fault when CLOSED
S4 RESET Fault reset when CLOSED
SC Sequence Common
SS Photo coupler
internal common
SP Sequence +24V
Power Supply
M1-M2 [ CONV READY Closed when power regenerative |48 VDC 80 mA
unit is READY or less
M3-M4 [ RUN CLOSE during run
MA-MC | FAULT Output Outputs when a fault is detected. | 250 VAC 1 A or
MB-MC | (Transfer Contact) Terminal MA-MC: Closed during | less
fault detection | 30 VDC 1 A or less
Terminal MB-MC: Open during
fault detection
AM Input Current 5V: 100% of rated input current - 10V to +10 VDC
AC Analog ground 2mAorless

* Indicates the terminal number of the control card.
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5. OPERATION

/\ WARNING

* Replace the front cover and the terminal cover before turning on the power

supply. Do not remove the cover while power is on.
Failure to observe this warning can result in an electric shock.

» Never operate the digital operator or other switches when your hand is wet.

Failure to observe this warning can result in an electric shock.

* Never touch the terminals while the power is on, even if the power
regenerative unit is stopped.
Failure to observe this warning can result in an electric shock.

/\ CAUTION

* Never touch the heatsink or input reactor since the temperature is very
high.
Failure to observe this caution can result in harmful burns to the body.

» All the parameters of the power regenerative unit have been preset at the
factory. Do not change the settings unnecessarily.
The power regenerative unit may be damaged.
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5.1 Checkpoints Before Turning on Power Supply

Check the following before turning ON the power supply.
1. Check that the power supply is in the correct voltage.
200V class: 200 to 230 VAC, 50/60 Hz
400V class: 380 to 460 VAC, 50/60 Hz

2. Make sure that the power regenerative unit and the Inverter are connected correctly.
Check that the phase sequence is correct.

3. Make sure that the phase sequence of the main circuit terminals (R/L1, S/L2, T/L3)
and the power supply voltage detection terminals (rl/¢ 11, «1/¢ 21, t1/¢ 31) are correct.

4. Make sure that the power regenerative unit and the control device are wired
correctly.

5. Set the run command of the power regenerative unit and the inverter to OFF.

5.2 Setting the Power Supply Voltage Jumper

(400V Class Inverters of 18.5 kW or Higher)

Set the power supply voltage jumper for 400V class power regenerative unit of 37 kW
or higher. Insert the jumper into the voltage connector nearest to the actual power
supply voltage.

The jumper is factory-set to 460V when shipped. If the power supply voltage is not
460V, use the following procedure to change the setting.

1. Turn OFF the power supply switch and wait for at least five minutes before
removing the front panel and setting the jumper.

2. Remove the front cover.

3. Insert the jumper at the position for the voltage supplied to the power regenerative
unit (see figure below).

4. Replace the front cover.

fo) 23CN 24CN 25CN 26CN 22CN FU2 o)
BEEEET
]
L

®|®

O 4 L 380V 400/415V 44QV 460V O

.

Jumper
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5.3 Confirming Display Status

LED Monitor Display

The figure below shows the LED monitor display of the VS656RC5.

RUN DS1 DS2 POWER
O O O O]
LED MONITOR
IVOP-139
c
RUN | Dps1 | Dps2 | status
@ ® ® |Resny
| e | @ [Run
| @ ® | ALARM
[ J o] O |[EF
® | x| @ [ooH
® ® | Xk jovuv
® | T | XF |oc
BEE-RE-Ar
e LIGHT
@ BLNK
@ LIGHT OFF

:}— Operation mode display

Lit when the power is ON

RUN | Indicates the operation

DS1 ] by the combination of tf

DS2 — displays (Lit, Blink, snd
RUN, DS1, DS2.

— Display Status
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LED Display when power is ON
The following shows the LED display pattern during normal operation.

RUN DSt DS2 POWER
At normal operation PN W Indicates READY
[ p ] < ® ® <

The LED display pattern is different when an alarm (minor fault) occurs. below shows
an example of LED display when a minor fault occurs. Refer to Chapter 6 and take
appropriate countermeasures.

. RUN DS1 DS2  POWER : :
Alarm (monitor fault) Vs \‘l)/ N Indicates a minor
M /T ® e fault
\l / . \ I , - . . .
—/(l)\ :ON O Blinking @ : OFF
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5.4 Power ON/OFF Sequence
Refer to figure below when building a power ON/OFF sequence for the VS-656RC5.

ON OFF
AC Power Supply _J I——
ON
Power Regenerative Unit _ OFF l.._.___
READY ON
inverter  OFF l
READY RUN
Inverter __STOP | l
Run Command RUN }
I I
inverter _ STOP |
Output during Run RUN I
|
Power Regenerative Unit  STOP | |
Run Command 1 RUN i I
I
Power Regenerative Unit ~ STOP I i ;
Output during Run ] ) i I
| le—y) 1SEC
| [
| [
|
Inverter DC Injection Braking — l
Output Frequency 1 |
STOP I RUN 1 STOP
17 VS N7
RUN o Py mn
DSt Y [ ] [ J
Ds2 ° ) ®
A7 A/ . N
ON Blinking @ OFF

AR 7N

Check the following when using the power regenerative unit.

1. Run commands of the inverter and the power regenerative unit should be turned ON
after confirming that they are READY.

2. Run commands of the inverter and the power regenerative unit should be turned ON
at the same time.

3. Never turn the run command of the power regenerative unit OFF while the inverter
output during run is ON.

4. Run output of the power regenerative unit turns OFF one second after the run
command is turned OFF.

5. Turn the power OFF after the run output of the power regenerative unit is OFF.
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5.5 Run Command Selection

This section explains the two run command modes of the power regenerative unit.
Select the mode according to the application.
Auto Run

Auto run is the mode in which the power regenerative unit detects any increase/
decrease of the bus voltage and performs an auto run/stop if the terminal S2-SC is

“closed.”

Auto Run |
\ / |

Inverter Status T
Regeneration\ ] P

DC Bus Voltage

__J I
AUTO RUN ON |
RUN — —
Regenerative Unit I l I l ] l STOP

_ rAC Power Supply Voitage X 1.35

Run Status

Current at Power Side

If the motor vibrates excessively when in AUTO RUN mode, change the mode to
MANUAL RUN.
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Manual Run

Manual run is the mode in which the power regenerative unit starts running when the

terminal S1-SC is “closed,” and stops one second after S1-SC is “open”.

]
Auto Run |

I
I
Inverter Status B | - I '\
egenerauonl ]
{

| |

DC-Bus Voltage —|——-’——f/— —————————— -+ %

| . AC Power Supply Voltage X 1.35
l

| |ON
MANUAL RUN m—_
Approx.1SEC

|
Regenerative Unit l RUN

Run Status

Current at Power Side

f
|
I
|
I

Build a sequence so that the run commands of the power regenerative unit and the
inverter are turned ON at the same time.
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6.

MAINTENANCE AND INSPECTION

/A WARNING

Never touch high-voltage terminals in the power regenerative unit.
Failure to observe this warning can result in an electric shock.

Perform maintenance or inspection only after verifying that the CHARGE
LED goes OFF, after the main circuit power supply is turned OFF.
The capacitors are still charged and can be dangerous.

Only authorized personnel should be permitted to perform maintenance,
inspections or parts replacement.

[Remove all metal objects (watches, bracelets, etc.) before operation.]

(Use tools which are insulated against electric shock.)

Failure to observe this warning can result in an electric shock.

Never modify the product.
Failure to observe this warning can result in an electric shock or personal injury
and will invalidate the warranty.

/\ CAUTION

The power regenerative unit employs semi-conductor elements. Do not
touch the CMOS elements.
They are easily damaged by static electricity.

Do not connect or disconnect wires or connectors while power is applied to
the circuit.
Failure to observe this caution can result in personal injury.
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6.1 Daily Inspection

Check the following items with the system in operation.
1. There should be no abnormal heat generation.

2. The ambient temperature should not be too high.

3. The cooling fan on the power regenerative unit should be operating normally.

6.2 Periodical Inspection

Check the following items during periodic maintenance.

Always turn OFF the power supply before beginning inspection. Confirm that the
LED indicators on the front cover have all turned OFF, and then wait at least five
minutes have elapsed before beginning the inspection. Be sure not to touch terminals
right after the power has been turned OFF. Doing so can result in an electric shock.

Location to Check

Check For

Solution

External terminal, unit
mounting screws, etc.

Connection hardware is properly
seated and securely tightened.

Properly seat and tighten hardware.

Cooling fins

Built up dust, dirt, and debris.

Blow with dry compressed air:
39.2 X 10% to 58.8 X 10 Pa, 57 to 85 psi (4
to 6kg / cmz) pressure.

Printed circuit board

Accumulation of conductive
material or oil mist.

Blow with dry compressed air:
39.2 X 10% to 58.8 X 10 Pa, 57 to 85 psi (4
to 6kg / cmz) pressure.

If dust or oil cannot be removed, replace the
inverter unit.

Power elements and
smoothing capacitor

Abnormal odor or discoloration.

Replace the inverter unit.

Cooling fan

Abnormal noise or vibration.
Cumulative operation time
exceeding 20,000 hours.

Replace the cooling fan.

Power elements

Accumulation of conductive
material or oil mist.

Blow with dry compressed air:
39.2 X 10% to 58.8 X 10 Pa, 57 to 85 psi (4
to 6kg / cmz) pressure.

If dust or oil cannot be removed, replace the
inverter unit.

Smoothing capacitor

Irregularities such as discoloration
or odor.

Replace the capacitor or power
regenerative unit.
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6.3 Part Replacement

The power regenerative unit consists of many parts, and they must be operating
properly in order to make full use of the Inverter functions.

Among the electronic components, there are some that require maintenance depending
on their usage conditions. In order to keep the power regenerative unit operating
normally over a long period of time, it is necessary to perform period inspections and
replace parts according to their service life.

Periodic inspection standards vary depending on the installation environment and
usage conditions. The power regenerative unit’s maintenance periods are noted below.
Keep them as a reference.

Part Replacement Guidelines

Part Standard Replacement Period Replacement Method

Cooling fan 2to 3 years Replace with new part.

Replace with new part.

Smoothing capacitor 5 years (Determine need by inspection).
Breaker relays — Determine need by inspection.
Fuses 10 years Replace with new part.

Replace with new board. (Determine need
by inspection).

Electrolytic capacitors on

PCBs 5 years

Note: Usage conditions are as follows:
« Ambient temperature: Yearly average of 30°C.
* Load factor: 80% max.
« Operating rate: 12 hours max. per day.
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7. FAULT DIAGNOSIS AND CORRECTIVE ACTION

When the power regenerative unit detects a fault, the fault code is displayed on the
LED monitor, the fault contact output operates.

1. When a fault has occurred, refer to the following table to identify and correct the
cause of the fault.

2. Before restarting the power regenerative unit, reset the fault by either turning the run
signal OFF then turn the fault reset signal ON, or turn the main circuit power supply
OFF.

Xt : ON : Blinking e : OFF
Fault Display and Contents
LED Meaning Trouble Causes Causes and

RUN|DS1 | DS2 | Meaning Corrective Actions

Check the following:
Reset the fault from the

An external fault was input

® EF External Fault from_the contact input contact input terminal.
" " terminal. » Correct the cause of the
external fault.
Power Regenerative
Unit Input Overload
oL Power regenerative unit | The load is too heavy. Check the size of the load.
input exceeded the
overload capacity.
The ambient temperature |Install a cooling unit.
® |- Heatsink Overheating  |is too high.

The temperature of the There is a heat source Remove the heat source.
OH power regenerative unit's |nearby.

cooling fins exceeded the |The power regenerative ~ |Replace the cooling fan.
factory setting. unit’s cooling fan has (Contact our sales
stopped. representative.)
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LED

Causes and

Control Power Fault
The control power supply
voltage dropped.

RUN|DS1|DS2 | Meaning Meaning Trouble Causes Corrective Actions
An open-phase
Main Circuit Under occurred with the input
voltage power supply.
The main circuit DC A momentary power
voltage is below the under | loss occurred. Reset the fault after
voltage detection level. The wiring terminals for |correcting its cause.
200V class: Approx. 190 the input power supply
VDC or less are loose.
400V class: Approx. 380 The voltage fluctuations
VDC or less in the input power
: supply are too large.
o | o | W pply 9

* Try turning the power
supply off and on.

* Replace the power
regenerative unit if the
fault continues to occur.

Inrush Prevention
Circuit Fault

A fault occurred in the
inrush prevention circuit.

* Try turning the power
supply off and on.

* Replace the power
regenerative unit if the
fault continues to occur.
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LED

Causes and

RUN|DS1|DS2 | Meaning Meaning Trouble Causes Corrective Actions
Input Under voltage
Input under voltage was
detected during operation.
200V class: + Thereis afaultto the |+ Check the wiring of the
Approx. 150 VDC or less equipment at the power | equipment at the power
400V class: side. side.
Approx. 300 VDC orless |, Thereis a faulttothe |+ Adjustthe power supply
Power Supply power supply. voltage.
Frequency Fault
uv Power supply frequency
exceeded the power
supply frequency limit
(factory setting).
° " Powelr Supply Phase |, The voltage detection  |° Saerzlace the control
® -Or Rotation Fault circuit at the power side lace th
Phase rotation of the input | s faulty. * Replace the power
side changed after the board.
control power supply was
turned ON.
The regenerative energy |Adjust the regenerative
from the motor is too load.
large.
Main Circuit Over The power supply voltage _Dec_ref_alse the_\(olta_lge so it
voltage is too hlgh. is within specifications.
The main circuit DC * The wiring between the
voltage exceeded under voltage detection circuit
oy |voltage detection level. at the power side (r1,

200V class:
Approx. 400VDC or above
400V class:
Approx. 800VDC or above

él,tl) and the main
circuit (R,S,T) is not
correct.

» The wiring distance
between the power
regenerative unit and
the AC reactor is too
long.

Check the wiring.
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LED Meanin Trouble Causes Causes and
RUN|DS1|DS2 | Meaning ¢ Corrective Actions
A short-circuit occurred
at the power
regenerative output.
Overcurrent * Power supply drop. + Improve the power
The input current of the  |* The wiring between the | gypply
e | & XY-| oc |powerregenerative unit voltage detection circuit | check the wiring
w o[ exceeded the overcurrent | atthe powerside (r1, |. Reset the fault after
detection level. %1,tl) and the main correcting its cause.
(200% of rated current) circuit (R,S,T) is not
correct.
» Imbalance of power
supply voltage phases.
Baseblock Circuit Error _ Try turning the power
h il B e supply off and on.
OO 0| cpe EEPROM Error pply

CPU Internal A/D Coverter
error

The control circuit is
damaged.

Replace the control card.
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7.1 Minor Fault Detection

An alarm is displayed on the LED monitor when the power regenerative unit
detects a minor fault. The power regenerative unit automatically returns to the
original status once the cause of the minor fault has been removed.
Take appropriate countermeasures according to the table below.
- : ON

: Blinking

e  OFF

LED

RUN|DS1

DS2

Meaning

LED Display

Trouble Causes

Causes and
Corrective Actions

ALARM

uv

Main Circuit Under

voltage

The following conditions

occurred during stop.

» The main circuit DC
voltage was below the
under voltage detection
level.

e The surge current limiting
contactor opened.

* The control power supply
is below the under voltage
detection level.

* Frequency detection
exceeded the allowable
level.

« Voltage phase rotation at
the input side changed.

Refer to the UV
section of the Fault
Detection.

Refer to the UV section
of the Fault Detection.

ov

Main Circuit Over voltage
The main circuit DC voltage
exceeded the over voltage
detection level during stop.
200V class:

Approx. 400 VDC or above
400V class:

Approx. 800VDC or above

The power supply
voltage is too high.

Decrease the voltage so
it is within
specifications.

OH

Heatsink Overheating
The temperature of the
power regenerative unit
heatsink exceeded 90% of
the allowable level.

The ambient
temperature is too
high.

Install a cooling unit.

There is a heat source
nearby.

Remove the heat
source.

The power
regenerative unit
cooling fan has
stopped.

Replace the cooling fan.
(Contact your Yaskawa
representative.)

oL

Power Regenerative Unit
Input Overload

The amount of the load
exceeded 80% of the
overload capacity.

The load is too heavy.

Reduce the load

EF

External Fault

(Operation continues by the
setting of the digital
operator.)

An external fault was
input from the contact
input terminal

* Reset the external
fault from the contact
input terminal.

* Correct the cause of
the external fault.

49



% YASKAWA

YASKAWA ELECTRIC AMERICA, INC.

Drives Division

16555 W. Ryerson Rd., New Berlin, WI 53151, US.A.

Phone: (800) YASKAWA (800-927-5292) Fax: (262) 782-3418
Internet: http://www.drives.com

YASKAWA ELECTRIC AMERICA, INC.

Chicago-Corporate Headquarters

2121 Norman Drive South, Waukegan, IL 60085, U.S.A.
Phone: (800) YASKAWA, (B00-927-5292) Fax: (847) 887-7310
Internet: http:/fwww.yaskawa.com

MOTOMAN INC.

805 Liberty Lane, West Carrollton, OH 45449, U.S.A.
Phone: (937) 847-6200 Fax; (937) 847-6277
Intemnet: hitp:/fwww.motoman.com

YASKAWA ELECTRIC CORPORATION

New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo, 105-0022, Japan
Phone: 81-3-5402-4511 Fax; 81-3-5402-4580

Internet: hitp:/fwww.yaskawa.co.jp

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.

Avenida Fagundes Filho, 620 Bairro Saude Sao Paulo-SP, Brasil CEP: 04304-000
Phone: 55-11-3585-1100 Fax: 55-11-5581-8795

Internet: hitp:/fwww.yaskawa.com.br

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone: 49-6196-569-300 Fax: 49-6196-888-301

MOTOMAN ROBOTICS AB
Box 504 S38525, Torsas, Sweden
Phone: 46-486-48800 Fax: 46-486-41410

MOTOMAN ROBOTEC GmbH
Kammerfeldstrabe 1, 85391 Allershausen, Germany
Phone: 49-8166-900 Fax: 49-8166-9039

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchardton Weods Cumbernauld, GE8 9LF, Scotiand, United Kingdom
Phone: 44-12-3673-5000 Fax: 44-12-3645-8182

YASKAWA ELECTRIC KOREA CORPORATION
Paik Nam Bldg. 901 188-3, 1-Ga Euljiro, Joong-Gu, Seoul, Korea
Phone: 82-2-776-7844 Fax; 82-2-753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
Head Office: 151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone: 65-282-3003 Fax: 65-289-3003

TAIPEI OFFICE (AND YATEC ENGINEERING CORPORATION)
10F 146 Sung Chiang Road, Taipei, Taiwan
Phone: 886-2-2563-0010 Fax: 886-2-2567-4677

YASKAWA JASON (HK) COMPANY LIMITED
Rm. 2308-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone: 852-2803-2385 Fax: 852-2547-5773

BEIJING OFFICE

Room No. 301 Office Building of Beijing International Club,
21 Jianguomanwai Avenue, Beijing 100020, China

Phone: 86-10-6532-1850 Fax: 86-10-6532-1851

SHANGHAI OFFICE
27 Hui He Road Shanghai 200437 China
Phone: 86-21-6553-6600 Fax: 86-21-6531-4242

SHANGHAI YASKAWA-TONJI M & E CO,, LTD.
27 Hui He Road Shanghai 200437 China
Phone: 86-21-6533-2828 Fax: 86-21-6553-6677

BEIWING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Beijing 100083 China
Phone: 86-10-6232-9943 Fax: 86-10-6234-5002

SHOUGANG MOTOMAN ROBOT CO,, LTD.

7. Yongchang-North Street, Beijing Economic & Technological Development Area,
Beijing 100076 China

Phone: 86-10-6788-0551 Fax: 86-10-6788-2878

YEA, TAICHUNG OFFICE IN TAIWAIN
B1, 6F, No.51, Section 2, Kung-Yi Road, Taichung City, Taiwan, R.0.C.
Phone: 886-4-2320-2227 Fax:886-4-2320-2239

As informagdes contidas neste documento podem sofrer alteragdes sem prévio aviso.

Yaskawa Elétrico do Brasil Ltda.
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