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PREFACE

The VS-686SS5 inverter is intented for use only with YASKAWA's SS motor drive.
This instruction manual describes installation, maintenance and inspection,
troubleshooting, and specifications of the VS-686SS5. Read this instruction manual
thoroughly before operation.

YASKAWA ELECTRIC CORPORATION

General Precautions

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

This manual may be modified when necessary because of improvement of the product, modifica-
tion, or changes in specifications.
Such modifications are denoted by a revised manual No.

To order a copy of this manual, if your copy has been damaged or lost, contact your YASKAWA
representative.

YASKAWA is not responsible for any modification of the product made by the user, since that will
void your guarantee.




NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation, maintenance or inspection of
the VS-686SS5. In this manual, NOTES FOR SAFE OPERATION are classified as “WARNING”

or “CAUTION.”

/A 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, if not avoided, may result in minor or moderate inju-
ry to personnel and damage to equipment.
It may also be used to alert against unsafe practices.

Even items described in

/\ CAUTION

case, follow these important notes.

@ : These are steps to be taken to insure proper operation.

may result in a vital accident in some situations. In either



NOTES FOR SAFE OPERATION

NOTES ON USE

/A WARNING

The SS5 motor is a synchronous motor equipped with a built-in, high performance magnet as a rotor.
The SS5 motor terminals continue to produce high voltage whenever the motor is rotating even if
inverter power is OFF. Observe the following when hadling the inverter.

* Make sure the motor is stopped when carrying out maintenance, inspection or wiring.
¢ Connectalow-voltage manual starter to the inverter output side when the motor is rotated
by the load even if the inverter power is OFF.

/A CAUTION

« Ifusing a motor with a PG, be sure to confirm the safety and adjust the PG zero-pulse be-
fore starting any operation.
Failure to observe this caution may cause the torque to be insufficient, which may result in the
following motor malfunctions:
* The motor is pulled in the direction of the load.
* The motor rotates in reverse.
* The motor does not rotate.
* The motor suddenly accelerates.

¢ Before starting operation, be sure to setthe motor constants according to the motor name-
plate values.
Failure to observe this caution may cause torque insufficiency, which result in motor malfunc-
tions:
* The motor is pulled in the direction of the load.
* The motor rotates in reverse direction.
* The motor does not rotate.
* The motor is suddenly accelerated.

RECEIVING

/A\ CAUTION

(Ref. page)
¢ Do not install or operate any inverter which is damaged or has missing
parts.
Failure to observe this caution may result in personal injury or equipment damage. 14




INSTALLATION

/N CAUTION

(Ref. page)

* Lift the cabinet by the base. When moving the unit, never lift by the front

cover.

Otherwise, the main unit may be dropped causing damage to the unit.  .......... 16
¢ Mount the inverter on nonflammable material (i.e. metal).

Failure to observe this caution can resultinafire. ............ .. ... ... .. ... 16
* When mounting units in an enclosure, install a fan or other cooling device

to keep the intake air temperature below 45°C.

Overheating may cause a fire or damage to the unit.  ............ .. ... ... .... 16

WIRING
(Ref. page)

¢ Only commence wiring after verifying thatthe power supply is turned OFF.

Failure to observe this warning can result in an electric shock or a fire.  ......... 20
» Wiring should be performed only by qualified personnel.

Failure to observe this warning can result in an electric shock or a fire.  ......... 20
* When wiring the emergency stop circuit, check the wiring thoroughly

before operation.

Failure to observe this warning can result in personal injury.  ................. 20
» Make sure to ground the ground terminal ©.

(Ground resistance

200V class: 100L2 or less, 400V class: 10Q2 or less)

Failure to observe this warning can result in an electric shock or a fire. ~ ......... 24




NOTES FOR SAFE OPERATION

A CAUTION

Do not connect the other type of motor (i.e. induction motor). The
VS-686SS5 inverter is exclusive-use for SS5 motor drive.
Failure to observe this caution can result in inverter damage.  ..............

Verify that the inverter 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 inverter.
It may cause semi-conductor elements to be damaged.  ...................

To connect a braking resistor, braking resistor unit or braking unit, follow
the procedures described in APPENDIX 3.

Improper[¢donnection[iay[¢ause[d[fire.[] ........ ... ..

Tighten terminal screws to the specified tightening torque.

Failure[fo[pbserve[this[¢aution[¢an[dfesult[in[d[fire. ....... 1 P

Never connect the AC main circuit power supply to output terminals U, V
and W.
The inverter will be damaged and invalidate the guarantee. ~ ..............

(Standard connection)

Be sure to connect the motor leads to the correct output terminals:

Motor lead U to output terminal U,

Motor lead V to output terminal V, and

Motor lead W to output terminal W.

Failure to observe this caution may cause the motor to run unusual way such as in
D S & 1

With the standard connection for the output terminals, the motor rotates
counterclockwise as viewed from the load side in a forward operation.

To rotate the motor clockwise in a forward operation, connect the output
terminals as refered in Appendix 6.  ......... ... .. ... .. ...,




OPERATION

/A WARNING

(Ref. page)
Only turn ONthe input power supply after replacing the front cover. Do not
remove the cover while current is flowing.
Failure to observe this warning can result in an electric shock.  ................ 38
When the retry function (L5-02) is selected, do not approach the inverter
or the load, since it may restart suddenly after being stopped.
(Construct machine system, so as to assure safety for personnel, even if the
inverter should restart.)
Failure to observe this warning can result in personal injury.  ................. 38
Since the stop button can be disabled by a function setting, install a sepa-
rate emergency stop switch.
Failure to observe this warning can result in personal injury.  ................. 38
Ifan alarmis reset with the operation signal ON, the inverter restarts auto-
matically. Only reset the alarm after verifying that the operation signal is
OFF.
Failure to observe this warning can result in personal injury.  ................. 38
When adjusting PG zero-pulse, disconnect the motor from the machine.
The motor rotates automatically during adjustment.  .................... 49
When PG zero-pulse adjustment is completed, “End” is displayed on the
digital operator. Do not touch it until it has come to a complete stop.
The motor starts and stops repeatedly when adjustments are made. ....... 49
(Ref. page)
Never touch the heatsink or discharging resistor since the temperature is
very high.
Failure to observe this caution can result in harmful burns to the body.  ......... 38
Since it is easy to change operation speed from low to high speed, verify
the safe working range of the motor and machine before operation.
Failure to observe this caution can result in personal injury and machine damage. .. 38
Install a holding brake separately if necessary.
Always construct the external sequence to confirm that the holding
brake is activated in the event of an emergency, a power failure, or an
abnormality in the inverter occuring.
Failure to observe this caution can result in personal injury.  .................. 38
If using with an elevator, take safety measures on the machine’s side to
prevent the elevator from dropping.
Failure to observe this caution may result in personal injury.  ................. 38
Do not change signals during operation.
The machine or the inverter may be damaged. ............. .. ... ... ..... 38




NOTES FOR SAFE OPERATION

/A CAUTION

(Ref. page)
« All the constants of the inverter have been preset at the factory. Do not
change the settings unnecessarily.
The inverter may be damaged. For supply voltage, follow Par. 4.2.  ............ 38

* Be sure to set the motor constants in accordance with the values listed on
the motor nameplate values. ... .. ... 38
Failure to observe this caution may cause the torque to be insufficient, which
may result in the following motor malfunctions:
* The motor is pulled in the direction of the load.
* The motor rotates in reverse.
* The motor does not rotate.
* The motor suddenly accelerates.

» Besuretosetthe motorconstants beforethe initial operation and after
replacement of the motor. Reconfirm the motor constants after they
have been set.
Failure to observe this caution may result in motor malfunctions such as
sudden acceleration. ... ... 44

* In the following cases when under flux vector control, be sure to adjust
the PG zero-pulse as described in 4.3 (3) (e) PG Zero-pulse Adjustment: .. 44
* Before initial operation.
* After replacing the motor.
* After replacing the PG.

* Verify that digital operator STOP LED is ON before checking motor speed
detection. ... 48

* Verify that nothing is caught on the shaft or coupling.  ................ ... 48

« Ifthe constantb1-06is setto 1 and the run command is ON, the motor will
start immediately if the following operations are done. Confirm the safe-
ty if such operation is required.

* The operation mode is switched from LOCAL to REMOTE.
* The power supply is turned ON.

Failure to observe this caution may result in personal injury.  ................. 71

e Confirm safety. ... 49
¢ Is the motor disconnected from the machine?
* Is the lock key disconnected from the machine?
* Are there any persons or objects near the motor shaft?
* Has the motor come to a complete stop?




MAINTENANCE AND INSPECTION

/A WARNING

* Never touch high-voltage terminals in the inverter.
Failure to observe this warning can result in an electric shock.  ................ 65

* Replace all protective covers before powering up the inverter. Toremove
the cover, make sure to shut OFF the molded-case circuit breaker.
Failure to observe this warning can result in an electric shock.  ................ 65

» 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. — ...................... 65

 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 electric shock.  ................ 65

/N\ CAUTION

(Ref. page)
¢ The control PC board employs CMOS ICs. Do not touch the CMOS ele-
ments.
They are easily damaged by static electricity.  ........ ... ... 65

» 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.  .................. 65

OTHERS

/A WARNING

* Never modify the product.
Failure to observe this warning can result in an electrical shock or personal injury and will invali-
date the guarantee.




NOTES FOR SAFE OPERATION

WARNING LABEL

A warning label is displayed on the front cover of the inverter, as shown below. Follow these instruc-
tions when handling the inverter.

Vag)
EEESSSMPEED

Warning Label {

Model CIMR-SSA23P7

WarningLabel

&
WARNING

I, BREOSEThAHY T,

- FBAMF BEOBIC XN TEURERBAZ A2 55A T,
FOIETRICKE > TLEZ W,

REOBETNAHY T,

- BERRUVEREMEZ1IOUAIK,. REAAN—%H
FRWTLESZWY,

cERICEMATOTLEETL,

CARSF - B, BRETOZEIE. BT E—IDNELEL
TWBZ &AL, U VWRIEFEEED
[OV] THHEAERL THOEEETO>TLEIWY,

May cause injury or electric shock.

- Please follow the instructions in the manual before
installation or operation.

- Disconnect all power before opening front cover of unit.
Wait 1 minute until DC Bus capacitors discharge.

- Use proper grounding techniques.

+ Make sure that the motor has stopped and voltage
between terminals U-V, U-W, and V-W is “0 volt” before
maintenance, inspection, or wiring.

11
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1 RECEIVING

/\ CAUTION

parts.

* Do not install or operate any inverter which is damaged or has missing

Failure to observe this caution may result in personal injury or equipment damage.

This chapter describes how to verify the inverter after delivery to the user.

1.1 INSPECTION CHECKPOI

NTS

(1) Receiving Checkpoints

Table 1

Checkpoints

Checkpoints

Description

the purchase order?

Does the inverter model number correspond with

VS-686SS5.

Check the model number on the nameplate on the side of the

Are any parts damaged?

transport.

Visually check the exterior and verify that there was no damage during

Ishardware properly seated and securely tightened?

Remove inverter front cover.

Check all visible hardware with appropriate tools.

Was an instruction manual received?

VS-686SS5 instruction manual (No.: TOE-S686-15)

If any of the above checkpoints are not satisfactory, contact your YASKAWA representative.

(2) Checking the Nameplate Data

(@) Nameplate Data

Example of Japan domestic standard model CIMR-SSA2018 (200VAC 18.5kW)

Inverter Model —»

4 MODEL[] :[JCIMR -[BSA2018[] SPEC[]20180A )

«— Inverter Spec.

Input Spec. —p»

. AC[I3PH] 200 -[R20[V[] 50Hz

INPUT 200 -[P30[V[] 60Hz

Output Spec. —»|

OUTPUT[ :JACI3PHL 0 -[P30[V[] 30KVA[JBOA

Lot No. —»|

LOTONO 0 MASS[28kg

l«— Mass

Serial No. —p»|

SER[NO[ :

JAPAN

% YASKAWA ELECTRIC CORPORATION

g J




1 RECEIVING

(b) Model Designation
CIMR - SS A 2 0P4

Inverter J
VS-686SS5 Series

Symbol Specifications Symbol | Max. applicable motor output
A Japan domestic standard 0P4 0.4kW
0P7 0.75kW
Symbol \oltage :;80 3OE)OkW
2 3-phase 200 V class
4 3-phase 400 V class
D 200 VDC class
E 400 VDC class

(c) Specification Designation

2 0P4 1 A*
Symbol \oltage J— L Revision symbol
2 3-phase 200 V class
4 3-phase 400 V class
Symbol | Max. applicable motor output Symbol Enclosure
0P4 0.4kW 0 Open chassis type
oP7 0.75kW 1 Enclosed wall-mounted
to to type (NEMA 1)
300 300kW

* For special specifications, a spec. sheet No. appears on the nameplate.

1.2  IDENTIFYING THE PARTS

Protective Cover (top/bottom)

ri 4-Mounting Holes

varispep |l [T il Digital Operator

Front Cover ——— > JVOP-132

Heatsink

Fig. 1 Configuration of VS-686SS5 (Model CIMR-SSA20P4)

15
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2 INSTALLATION

/A CAUTION

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

¢ Mount the inverter on nonflammable material (i.e. metal).
Failure to observe this caution can result in a fire.

¢ When mounting units in an enclosure, install a fan or other cooling device to keep the in-
take air temperature below 45°C.
Overheating may cause a fire or damage to the unit.

This chapter describes the configuration, location and space when mounting the VS-686SS5.

2.1 REMOVING AND REPLACING THE DIGITAL OPERATOR

Remove and replace the digital operator as follows.

(1) Removing the Digital Operator

Push the digital operator lever in the direction
shown by arrow 1 and lift the digital operator
in the direction shown by arrow 2 to remove

the digital operator from the front cover.

or
e -

1
. Digital Operat
N \\\

N

Fig. 2 Removing the Digital Operator



2 INSTALLATION

(2) Replacing the Digital Operator

Engage the digital operator on claws A in the

direction shown by arrow 1 and then on claws
B in the direction shown by arrow 2 to lock

the digital operator.

Front Cover

Claws A

Claws B

Fig. 3 Replacing the Digital Operator

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

2.2 REMOVING AND REPLACING THE FRONT COVER

To remove the front cover, first move the digital operator in the direction shown by arrow 1. (See Par.
2.1.) Then squeeze the cover in the direction shown by arrows 2 on both sides and lift in the direction

! 1O
. ront Cover

< I

shown by arrow 3.

Fig. 4 Removing and Replacing the Front Cover
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Do not replace the front cover with the digital operator connected. The digital operator will not
be connected to the inverter. Replace the front cover first and then install the digital operator
e on the cover. See Par. 2.1 for replacing the digital operator.

2.3 CHOOSING A LOCATION TO MOUNT THE INVERTER

To ensure proper performance and long operating life, follow the recommendations below when
choosing a location for installing the VS-686SS5. Make sure the inverter is protected from the
following conditions:

0O Extreme cold and heat.
Use only within ambient temperature range: -10°C to +40°C
O Rain, moisture. (For enclosed wall-mounted type)
O Oil sprays, splashes
O Salt spray.
O Direct sunlight. (Avoid using outdoors.)
O Corrosive gases or liquids.
O Dust or metallic particles in the air. (For enclosed wall-mounted type)
O Physical shock, vibration.
0O Magnetic noise. (Example: welding machines, power devices, etc.)
O High humidity.
O Radioactive materials.

O Combustibles: thinners, solvents, etc.



2 INSTALLATION

2.4 CLEARANCES

Install the VS-686SS5 vertically and allow sufficient clearances for effective cooling as shown in Fig.
5.

* ¢ 50 mm or more ! Alr
S 120 mm or more é

L e

=

30 mm or more ~&
> >
30 mm or more
L L 120 mm or more
*—550 mm or more \ Air
(a) Front View (b) Side View

Fig. 5 Clearances

1. The clearances required at top/bottom and both sides are common in open chassis type
(IP00) and enclosed wall-mounted type (IP20).

2. Remove the top and bottom covers to use the open chassis type of 15kW or less.

3. When installing the models of 30kW or more equipped with eyebolts, extra spacing will
be required on either side. For detailed dimensions, contact your YASKAWA representa-
tive.

4. For the external dimensions and mounting dimensions, refer to APPENDIX 2 “DIMEN-
SIONS.”

5. Allowable intake air temperature to the inverter:
Open chassis type : -10°Cto +45°C
Enclosed wall-mounted type : -10°Cto +40°C

6. Ensure sufficient space for the sections at the upper and lower parts marked with * in order
to permit the flow of intake/exhaust air to/from the inverter.




3 WIRING

/A WARNING

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

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

* When wiring the emergency stop circuit, check the wiring thoroughly before operation.
Failure to observe this warning can result in personal injury.

/\ CAUTION

¢ Do not connect the other type of motor (i.e. induction motor). The VS-686SS5 inverter is
exclusive-use for SS5 motor drive.
Failure to observe this caution can result in inverter damage.

« Verify that the inverter 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 inverter.
It may cause semi-conductor elements to be damaged.

¢ To connect a braking resistor, braking resistor unit or braking unit, follow the procedures
described in APPENDIX 3.
Improper connection may cause a fire.

e Tighten terminal screws to the specified tightening torque.
Failure to observe this caution can result in a fire.

This chapter describes the main circuit wiring and the control circuit wiring of the VS-686SS5.



3  WIRING

3.1 CONNECTION WITH PERIPHERAL UNITS

The following shows standard connection of the VS-686SS5 with peripheral units.

Pt g
Power Supply P
Molded-case Circuit
Breaker or Ground 5
Fault Interrupter

}

""I i

Magnetic Contactor

“g
NN

AC Reactor

I
Input Noise Filter D DC Reactor

VS-686SS5

N

Output Noise Filter ~ Grounding

e |

Low-voltage Manual W
Starter

(Used when the motor @
is rotated by the IOad.) J/WL

Motor

Grgunding

Fig. 6 Connection with Peripheral Units

21



3.2 CONNECTION DIAGRAM

Below is a connection diagram of the main circuit and control circuit. The example shows the models
CIMR-SSA2018 to -SSA2075 (200V class 18.5 to 75kW). Using the digital operator, the motor can
be operated by wiring the main circuit only.

- - T T T T T T T T T T T T T T T T a

22

Braking Unit lf' 3% ?4

Overload Relay
Trip Contact

|

|

- I
1]]2! !

|

|

!

|

i
§
|
2MCCB ‘
oM Tl R1 AP DL P I
|
—0 oM S1 | h Motor
oMLy
2] T o B _ o
| Braking Resistor
| Unit I's1
L e o YT
T
1MCCB MC Low-voltage Manual Starter
E;';PhaseS I Reed < |- R
ower Supply o r\ M N u R
200 to 230V {— s ==
50/60 Hz T 1b T VS-686SS5 V = @ =
w m B -
Voo T T T T T T T e T-1- '+ Cooling Fan
\ ! h
; tZLCBTHRX OFF ON MC i @ﬂ @ ] Ground (100  or less)
! A
: Overload Relay Trip| g—g@‘ ! =
1 | Contact of Braking Re~ |
! istor Unit
|| ST THRX | | i PG-X2 -
| =72 ! - 7 j Y
| Overload Relay Trip Contact pf | ! 1P
|| Motor Coolﬂ% Fan | L :
| r——xa__— I | L 1P
! 2z } 1P
I
: Mc TRX | g T
! ° w TA3 7 Shielded Wire
| 1 ® TA2
j TRX + !
L JO . —{s 72 Pulse A
e — — — — — —d
Fault Pulse B }» Pulse Monitor Output
Contact Pulse 7
ulse
1
" 14 Multi-function Analog Monitor 2
A -10t0+10V 2mA
'\~ / (Output Current at Factory Setting
]— 0to+10V)
Frequency Meter Calibration Resistor
’}_RV30YN208 20kQ
Eom//g;d o -7 Multi-function Analog Monitor 1
un/stop & o 1 Forward Run .t -10to+10V 2mA
Rev?é?e _ when CLOSED _/N )t (Rotation Speed at Factory Setting
AP & o 2 Reverse Run e~/ 0to+10V)
External =T | ., when CLOSED
| Fault !E— L
T
.PE'“_RES_Q._Q_' \ Fault Contact Output
mﬂﬂ-tst?g Spesd Se‘g 1 Contact Capacity:
aster/Aux “hange) ; ; 250 VAC 1A or less
Factory it-sten Speed Multi-function
Sefting [ Setin 2P P o Contact Input 30 VDC 1A or less
Jog Reference ___
CGE] Multi-function Contact Output
Baseblock — 250 VAC 1 Aorless
o o } 30 VDC 1 Aor less
11 Sequence Common (Signal during Running at Factory Setting)

Terminal (V)
12 Shield Sheath
Connection
Terminal
15 Speed Setting Powd
Supply +15V 20 ny
13 Master Speed Réft
0to 10V (20kQ) 77
14 Master Speed Ref.
4 to 20mA (25043}
16 Multi-function Analog
Input 0 to 10V (20kQ)

Oto+10V

2kQ

4t020mA R

External Speed Reference{ | 2771
Oto+10V ;

oV

Setting)
Y
33 Speed Setting Power
Supply -15V 20mA

| 17 (Aux. Speed Ref. at Factory

Open Collector 1
(Zero Speed Signal at
Factory Setting)

Open Collector 2
(Speed Agree Signal

Multi-function
Open Collector

at Factory Setting) 4O; t\;/)uéo mA or
Multi-function less

Output Common

Fig. 7 Connection Diagram



3  WIRING

Layout of control circuit terminals

1] 12(G) [13] 14

1

|
2 | 3 [ 4] 5] 6 |

=

ot

T
i

"¢ indicates shielded wires and " " indicates twisted-pair shielded wires.

Either control circuit terminal 13 or 14 can be used. (For simultaneous inputs, the two
signals are added internally.)

Control circuit terminal 15/33 of +15 V/-15 V has a maximum output current capacity of
20 mA.

Multi-function analog output should be used for monitoring meters (e.g. output frequency
meter) and should not be used for feedback control system. Use analog monitor cards
(Model AO-12) for the control system, for a more accurate signal.

When using a braking resistor unit, set the constant L3-01 to “0” (overvoltage prevention
level is “disabled”). If it is not changed, the motor may not stop within the set decel time.

When using model ERF braking resistor (inverter-mounted type), set the constant L8-01
to “01” (braking resistor protection selection to “enabled”). If it is not changed, the brak-
ing resistor cannot be protected.

When installing a DC reactor (optional for models of 15kW or below), remove the short-
circuit bar between @1 and €52 terminals and connect a DC reactor with the terminals.

The models of 200V 30 to 75kW or 400V 55 to 160kW cannot be connected with DC pow-
er supply.

Once external baseblock signal is turned ON, do not release until a motor stops.

23
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3.3

WIRING THE MAIN CIRCUIT

A WARNING

¢ Make sure to ground the ground terminal O.
(Ground resistance 200V class: 100 or less, 400V class: 102 or less)
Failure to observe this warning can result in an electric shock or a fire.

/A CAUTION

¢ Never connect the AC main circuit power supply to output terminals U, V and W.
The inverter will be damaged and invalidate the guarantee.

« (Standard connection)
Be sure to connect the motor leads to the correct output terminals:
Motor lead U to output terminal U,
Motor lead V to output terminal V, and
Motor lead W to output terminal W.
Failure to observe this caution may cause the motor to run unusual way such as in reverse.

» With the standard connection for the output terminals, the motor rotates counterclock-
wise as viewed from the load side in a forward operation. To rotate the motor clockwise
in a forward operation, connect the output terminals as refered in Appendix 6.

(1) Wiring Precautions for Main Circuit Input

(a) Installation of Molded-case Circuit Breaker (MCCB)

Make sure to connect MCCBs or fuses between the AC main circuit power supply and
VS-686SS5 input terminals R, S and T to protect wiring.

(b) Installation of Ground Fault Interrupter

When connecting a ground fault interrupter to input terminals R, S and T, select one that
is not affected by high frequency.

Examples: NV series by Mitsubishi Electric Co., Ltd. (manufactured in or after1988),
EG, SG series by Fuji Electric Co., Ltd. (manufactured in or after 1984)
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(c) Installation of Magnetic Contactor

Inverter can be used without a magnetic contactor (MC) installed at the power supply side.
When the main circuit power supply is shut OFF in the sequence, a magnetic contactor (MC)
can be used instead of a molded-case circuit breaker (MCCB). However, when a magnetic
contactor is switched OFF at the primary side, regenerative braking does not function and
the motor coasts to a stop.

¢ The load cannot be operated/stopped by opening/closing the magnetic contactor at the
power supply side.

* When using a braking resistor unit, use a sequencer to break power supply side on over-
load relay trip contact. If the inverter malfunctions, the braking resistor unit may be
burned out.

(d) Terminal Block Connection Sequence

Input power supply phases can be connected to any terminal regardless of the order of R,
S and T on the terminal block.

(e) Installation of Reactor

When connecting an inverter (200V/400V 15kW or less) to a large capacity power supply
transformer (600kVA or more), or when switching a phase advancing capacitor, exces-
sive peak current flows in the input power supply circuit, which may damage the converter
section. In such cases, install a DC reactor (optional) between inverter §1 and 2 termi-
nals or an AC reactor (optional) on the input side. Installation of a reactor is effective for
improvement of power factor on the power supply side.

Installation of Surge Suppressor

For inductive loads (magnetic contactors, magnetic relays, magnetic valves, solenoids,
magnetic brakes, etc.) connected near the inverter, use a surge suppressor simultaneously.

(9) Prohibition of Installation of Phase Advancing Capacitor

If a phase advancing capacitor or surge suppressor is connected in order to improve the
power factor, it may become overheated and damaged by inverter high harmonic compo-
nents. Also, the inverter may malfunction because of overcurrent.

(h) Using Input Noise Filters

Noise filters can reduce a higher harmonics noise leaking from the drive unit to the power
line.

e Example 1
Use an exclusive noise filter

Power MCCB ™ .
Su% P : specified for the inverter.
o %, An..d NOI
(«,fl\ 2 Fi?t:asre 1 VS-686SS5 ::X'\D

e Ar] - I

MCCB

570 Other

Y Control

F

Device

ig. 8 Using Input Noise Filter (Example 1)
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e Example 2

X

Power MCCB A general-purpose noise
Suppl . . .
U’PP\V ﬁw : filter will not effective.
S L B VS-6865S5 g@
LR -
MCCB
& BrAed General L. 8”"9" |
57 AN Noise ontro
_— Fiter ™1 Device
Power MCCB X
T A A —
-~ |
(O man | Goneral T o eesss mm%)
o o5 Q] Filter o L e
MCCB i
SRR Other
L Control
Device

Fig. 9 Using Input Noise Filter (Example 2)

e Example 3
When one inverter is installed
Power MCCB . . .
Sup_g?;( %A e on one power line, a noise fil-

5 B VS-686SS5 3*/@ ter is not required.
5TBM - g

Fig. 10  Using Input Noise Filter (Example 3)

¢ Example 4
Power MCCB By installing an isolating trans-
Suppl ;
il M . former on the power side of
- 5o-M. VS-6865S5 :“y") .
Faar WYY L - another control device, the
same result as with installing a
sz |solating Transformer . . . .
? noise filter is achieved.
R
Control
—Device_.

Fig. 11 Using Input Noise Filter (Example 4)
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(2) Wiring Precautions for Main Circuit Output

(@)

Connection of Terminal Block and Load

Connect output terminals U, V and W to motor lead wires U, V and W. For standard connec-
tions, be sure to connect the motor leads to the correct output terminals: motor lead U to
output terminal U, motor lead V to output terminal V, and motor lead W to output terminal
W.

With the standard connection for the output terminals, the motor rotates counterclockwise
as viewed from the load side in a forward operation. To rotate the motor clockwise in a for-
ward operation, connect the output terminals as refered in Appendix 6.

Strict Prohibition of Connection of Input Power Supply to Output Terminals

Never connect the input power supply to output terminals U, V and W.

Installation of Low-voltage Manual Starter

Make sure to connect a low-voltage manual starter to the inverter output side when the mo-
tor is rotated by the load even if the inverter power supply is OFF. Turn OFF the starter be-
fore performing maintenance/inspection or wiring.

Example: LB series of AICUT manufactured by Aisei

Strict Prohibition of Short Circuiting or Grounding of Output Circuit

Never touch the output circuit directly or put the output line in contact with the inverter case.
Otherwise, it may cause an electric shock or grounding. In addition, never short circuit the
output line.

Prohibition of Connection of Phase Advancing Capacitor or LC/RC Line Filter

Never connect a phase advancing capacitor or LC/RC line filter to the output circuit.

Avoidance of Installation of Magnetic Starter

Do not connect a magnetic starter or magnetic contactor to the output circuit. If the load
is connected while the inverter is running, the inverter overcurrent protective circuit oper-
ates because of inrush current.

Installation of Thermal Overload Relay

An electronic overload protective function is incorporated into the inverter. When using
a thermal overload relay, set inverter constant L.1-01 to 0 (motor protection selection: dis-
abled).
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(h) Using Output Noise Filters

By installing a noise filter on the output side of the inverter, radio frequency interference
(RFI) and inductive noise are reduced.

Power MCCB
Supply 5l P :
-~ A VS-686SS5 l’;‘.f'se 3@
A ilter
Inductlve}; \'\\ ?flﬂ?f?
Noise

AM Radlo

Signal Line } B
~Control™

{ Device

Fig. 12  Using Output Noise Filter

Inductive noise: Noise coming on the signal line due to electromagnetic inductance can
cause malfunctioning of a control device.

RFI noise: Higher harmonics waves from the inverter or cable can interfere with radio
receiver.

() Countermeasures Against Inductive Noise

As described previously, a noise filter can be used to prevent inductive noise from generated
on the output side. Alternatively, cables can be routed through a grounded metal pipe to
prevent inductive noise. Keeping the metal pipe at least 30 cm away from the signal line
considerably reduces inductive noise.

Power MCCB Metal Plpe
Supply . &TEAA bl ¥
- S BM e VS-6868S5 |t M
T e A “M\“\Tf::”ffii -
[~ '
30 cm min.
= Signal Line l
Gon 7o

Dewce

Fig. 13 Countermeasures Against Inductive Noise

() Countermeasures Against RFI Noise

RFTInoise is generated form the inverter as well as from the input and output lines. To reduce
RFInoise, install noise filters on both input and output sides, and also install in a totally en-
closed steel box. The cable between the inverter and the motor should be as short as pos-
sible.

Steel Box
Power  MGCB T Metal Pipe
/P\PY B ol s
N TR 2] NOISE
i.x’\ & o Filter |

Fig. 14  Countermeasures Against RFI Noise
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(k) Wiring Distance between Inverter and Motor

If the total wiring distance between inverter and motor is excessively long and the inverter
carrier frequency (main transistor switching frequency) is high, harmonic leakage current

from the cable will adversely affect the inverter and peripheral devices.

Consider the wiring distance between inverter and motor when increasing the carrier fre-
quency value. Carrier frequency can be set by constant C6-02.

Table 2 Wiring Distance between Inverter and Motor

Wiring Distance between

Up to 50m From 50m to 100m More than 100m
Inverter and Motor
Carrier Frequency 12kHz or less 8kHz or less 4kHz or less
(Set value of constant C6-02) (Max. 12) (Max. 8) (Max. 4)

(3) Grounding

e Ground resistance

200V class : 10022 or less, 400 V class : 10€2 or less.

¢ Never ground the inverter in common with welding machines, motors, or other large-

current electrical equipment.

¢ Use the ground wires described in Table 5 or 6 and keep the length as short as possible.

¢ When using several inverter units side by side, ground the units as shown in Fig. 15,

(a) or (b). Do not loop the ground wires as shown in (c).

Q@g oy o

a) Acceptable

(b) Acceptable

Fig. 15  Grounding of Three Inverter Units

(c) Not Acceptable
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(4) Functions of Main Circuit Terminals

The following table outlines the functions of the main circuit terminals. Wire according to each
terminal function.

30

Table 3 200V Class Terminal Functions

e sA— | 20P4to27P5 2011 to 2015 2018 to 2022 2030 to 2075
M@gtgfggﬁgﬁ'te 0.410 7.5 kW 1110 15 KW 18.5 10 22 kW 30 to 75 kW
R (L1)
S (L2) Main circuit input power supply
T (L3)
U (T1)
V (T2) Inverter output
W (T3)
B1
™ Braking resistor unit —
S] * DC reactor * DC reactor * DC bus terminals * Braking unit
@1 (B1-B2) (BU-B2) (B1-0) (@3-0)
* DC bus terminals * DC bus terminals * Braking unit (691. and P2
@2 P1-6) (BL- ) (P3-9) terminals not
¢ Braking unit provided) *
@3 — (B3-9)
r
— Cooling fan power supply
b
D Ground terminal (Ground resistance : 1002 or less)

Table 4 400V Class Terminal Functions

P — 40P4 to 4015 4018 to 4045 4055 to 4160 4220 to 4300
“"h;‘.gm’*f’g;ﬁgﬁ'f 0.4 10 15 kW 18.5 to 45 KW 55 o 160 KW 185 to 300 KW
R (L1)
S (L2) Main circuit input power supply
T (L3)
U (T1)
V (T2) Inverter output
W (T3)
B1
B2 Braking resistor unit —
e « DC reactor R . . * DC bus terminals
o1 (@1 -®2) * DC bus terminals I(BGraaéﬂ_ngeur)ut @1 - o) )
* DC bus terminals (B1-0) (@1 and B2 * Braking unit
b2 (®1-9) * Braking unit terminals not (@3-S )
@®3-0) ided)* (P2 terminal not
®3 — provided) provided)
4 Cooling fan power —
r supply * Cooling fan power supply
5200 — (Control power supply)
- r - 4200 : 200 to 230 VAC input
2400 1 - 5400 : 380 to 460 VAC input
D Ground terminal (Ground resistance : 10Q or less)

The models of 200V 30 to 75SkW or 400V 55 to 160kW cannot be connected with DC power

supply. Terminal @3 is for exclusive use for connecting a braking unit. Do not connect DC
power supply to terminal 3.
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(5) Main Circuit Configuration
200V Class
CIMR-SSA20P4 to 21P5

]

CIMR-SSA22P2 to 27P5

i i

(Gption) 2 ALY E u) i ur)
iS(L2) V(T2) | + X v(T2) |

iT(L3) WiTsj I 4 " W(T3)
1= [ }
| Sopond = [Girourt | ower] = !
| (R ) } (RCC) }
3 1 ]

Cooling Fan

CIMR-SSA2011 to 2015 CIMR-SSA2018 to 2022

o o

@3 1 XA
DCL: g |
Btion) s¢2 Y 4%
+ ™) V!
[ " T3 Ik w
{7

ontrol
= |Circuit

Internal
Cooling Fan

>
Q
Xe]

CIMR-SSA2030 to 2075

ONIro
Circuit
Internal
Cooling Fan

D Power Supply (RCCL‘ |::> Control Circuit |'
e

@ £ Cooling Fan_ J

i

*1: The wiring has been completed at the factory prior to shipping.

*2: When installing a DCreactor (option) on models of 15kW or below, remove the short-circuit
bar between €P1 and 2 terminals and connect a DC reactor with the terminals.

*3: The wiring has been completed at the factory prior to shipping. When using main circuit
power supply as DC input, remove the wirings of R-rand S - 4 and connect AC power sup-
plytorand 4.

*4: The CIMR-SSD030 motor is under development.
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400V Class

CIMR-SSA40P4 to 41P5 CIMR-SSA42P2 to 4015
o S N —
Az PE 1 ey PR
BCton) sz [RLY u) i o w2 |RLY_| * 1{
iS(L2) + ¥ V(T2) | s(L2) | f
w7 g setl | - |
Te _ I Je i ;
E SSW;' = } I sﬁB’Sﬁ} > | Gireuit ;
. 1
;ﬁ ) ) ] » 1 t% ' Cooll.ng Fan 7 ]
CIMR-SSA4018 to 4045 CIMR-SSA4055 to 4160
S

JELLJ
L

* |
Control
=
<% Internal }

Cooling Fan

H Power Control

R [ =

Cooling Fan (RCC % Internal
Cooling Fan

'
ty
n
h
N
ti

Cooling Fan
)

e

CIMR-SSA4220 to 4300 CIMR-SSAEQ75" to E110

i
W
ColgrEE | - 15
ircuit 1
Cooling Fan | Lo vy Control ‘
f IM(RCC Circuit
] mm Cooling Fan_ ]

4200 8400

*1: The wiring has been completed at the factory prior to shipping.

*2: When installinga DCreactor (option) on models of 15 kW or below, remove the short-circuit
bar between @1 and B2 terminals and connect a DC reactor with the terminals.

*3: The wiring has been completed at the factory prior to shipping. When using main circuit
power supply as DC input, correct the wirings as follows.
* CIMR-SSA4018 to 4045
Remove the wirings of R -rand S - 4 and connect AC power supply torand 4.
* CIMR-SSA4220 to 4300
Remove the wirings of R - r and S - 4 400 and connect AC power supply to r and 4 400.

*4: The CIMR-SSAEQ75 motor is under development.
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(6) Parts Required for Wiring

Select wires or closed-loop connectors to be used for wiring from Tables 5, 6 and 7.

Table 5 200V Class Wire Size

- Model . Terminal | Wire Size * )
Circuit CIMR-C—J Terminal Symbol Screw mm2 Wire Type
R,SST,6,91,H42,B1,B2,U, VW
SSA20P4 .89 M4 2t05.5
D
R,SST,6,91,42,B1,B2,U, VW
SSA20P7 .89 M4 2t05.5
D
R,S,T.O,PH1,dH2B1,B2U,V,W 21055
SSA21P5 M4
D 35t05.5
R,SST,6,91,42,B1,B2,U, VW
SSA22P2 ©.01.9 M4 35t05.5
D
R,SST,6,91,42,B1,B2,U, VW
SSA23P7 .89 M4 5.5
D
RSTOS,.H1,62B1,B2U,V,W 8
SSA25P5 M5
D 55t08
RSTOS,.H1,62B1,B2U,V,W 8
SSA27P5 M5
D 55t08
RSTO,.H61,82,63,U, VW 22
SSA2011 M6
D 8
RSTO,.H61,62,63,U, VW M8 30
SSA2015
D M6 8
RSTO,.H1,82,63,U, VW 30
M8
SSA2018 D 14
r, 8 M4 0.5t05.5
RSTOS,.P1,H2,63,U,V,W 38 Power cable:
Main M8 600V vinyl sheathed
55A2022 14 wire or equivalent
r, 8 M4 0.5t05.5
R,S,T,U,V,W M10 38 to 100
©,33 M8 —
SSA2030
D M8 22
r, 8 M4 0.5t05.5
R, S, T,U, VW M10 38 to 100
©,33 M8 —
SSA2037
D M8 22
r, 8 M4 0.5t05.5
R,S,T,U, VW M10 60 to 100
©,®D3 M8 —
SSA2045
D M8 22
r, 8 M4 0.5t05.5
R,S,T,U, VW M10 100
©,33 M8 —
SSA2055
D M8 30
r, 8 M4 0.5t05.5
R,S,T,U,V,W M12 100 to 200
©,33 M8 —
SSA2075
D M8 50
r, 8 M4 0.5t05.5
Control Common to all 1t033 M3.5 0.5t02 | Twisted shielded wire

models

* Wire size is determined using 75°C temperature-rated copper wire.

When connecting a braking resistor unit or a braking unit, select wire size referring to the
instructions of braking resistor unit and braking unit (manual No.: TOE-C726-2).
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Table 6 400V Class Wire Size

- Model . Terminal | Wire Size * )
Circuit CIMR-C—J Terminal Symbol Screw 2 Wire Type
SSA40P4 RQS’ 1S, 91, $2BLBU, V. W M4 21055
SSA40P7 RQS’ 1S, 91, $2BLBU, V. W M4 21055
SSA41P5 RQS’ 1S, 91, $2BLBU, V. W M4 21055
SSA42P2 RQS’ 1S, 91, $2BLBU, V. W M4 21055
R,SST.O,H1,H2B1,B2,U,V,W 2t05.5
SSA43P7 5 ©.91.9 M4 = ‘:O =
SSA45P5 Rés’ T0.91,92BLBU VW M | 351055
SSA47P5 RQS’ LS. 91, $2BLBU, V. W M5 55
R,SST.O,H1,H2B1,B2,U,V,W M5 8to 14
SSA4011 5 ©.91.9 - (;
R,SST.O,H1,H2B1,B2,U,V,W M5 8to 14
SSA4015 5 ©.91.9 - ‘;
R,SSTO,P1,02,33U, VW M6 14
SSA4018 D M8 8
r, 4 M4 0.5t05.5
RSTO,.H1,H52,63 U V,W M6 22
SSA4022 M8 8
r, 4 M4 0.5t05.5
R,SSTO,P1,02,33 U, V,W M8 22
SSA4030 D 8
r, 4 M4 0.5t05.5
RSTOS.01,82,63 U, VW M8 30 Power cable:
Main SSA4037 14 600V vinyl sheathed
r, b M4 0.5t05.5 |wire or equivalent
R,SSTO,P1,02,33 U VW M8 50
SSA4045 14
r, 4 M4 0.5t05.5
R,S,T,U,V,W M10 3810 100
,D3 M8 —
SSA4055 9@ @ M8 2
r, 4200, 2400 M4 0.5t05.5
R,S,T,U,V,W M10 3810 100
,P3 M8 —
SSA4075 9@ @ NS )
r, 4200, 2400 M4 0.5t05.5
R,S,T,U,V,W M10 60 to 100
,D3 M8 —
SSA4110 % @ M3 30
r, 4200, 2400 M4 0.5t05.5
R,S,T,U,V,W M12 100 to 200
,D3 M8 —
SSA4160 9@ @ M8 50
r, 4200, 2400 M4 0.5t05.5
325 or
R,SSTS,H1,8H3,U,V,W Mi16 200 x 2P
SSA4220 o) M8 60
r, 4200, 2400 M4 0.5t05.5
250 x 2P or
RSTO. &1, B3U VW M6 | F p
SSA4300 o) M8 50
r, 4200, 2400 M4 0.5t05.5
Control Common o all 1to 33 M3.5 0.5t02 Twisted shielded wire

models

* Wire size is determined using 75°C temperature-rated copper wire.

‘When connecting a braking resistor unit or a braking unit, select wire size referring to the
instructions of braking resistor unit and braking unit (manual No.: TOE-C726-2).
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Table 7 Closed-Loop Connectors

Wire Size mm?2

Terminal Screw

Closed-Loop Connectors

M3.5 1.25-3.5
0.5
M4 1.25-4
M3.5 1.25-3.5
0.75
M4 1.25-4
M3.5 1.25-35
1.25
M4 1.25-4
M3.5 2-35
M4 2-4
2 M5 -
M6 2-6
M8 2-8
M4 55-4
M5 55-5
35/55
M6 55-6
M8 55-8
M5 8-5
8 M6 8-6
M8 8-8
M6 14 -6
14
M8 14 -8
M6 22-6
22
M8 22-8
30/38 M8 38-8
M8 60 -8
50/60
M10 60 - 10
80 80-10
M10
100 100 - 10
100 100 - 12
150 Mi12 150 - 12
200 200-12
M12 x 2 325-12
325
M16 325-16

When determining wire size, consider voltage drop. Select a wire size so that voltage drop will
be less than 2% of the normal rated voltage. Voltage drop is calculated by the following equa-

tion:

Phase-to-phase voltage drop (V)

=V 3 X wire resistance (Q/km) X wiring distance (m) X current (A) X 1073
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3.4

WIRING THE CONTROL CIRCUIT

The following table outlines the functions of the control circuit terminals. Wire according to each ter-

minal function.

1

Functions of Control Circuit Terminals

Table 8 Control Circuit Terminals

C(l:?s'ﬂ' Terminal Signal Function Description Signal Level
ion
1 Forward run/stop Forward run when closed, stop when open
2 Reverse run/stop Reverse run when closed, stop when open
©
.UE; 3 External fault input g;:[lll when closed, normal state when
5 4 Fault reset input Reset when closed
g Master/Auxiliary change Multi-functi Photo-coupler insulation
= ili ti-function contact .
g 5 (Multi-step speed reference 1) Auxiliary speed reference when closed ingu:s Ell-nll—l(]lnm EliOﬁ) Input : +24 VDC 8 mA
9 6 Multi-step speed reference 2 Effective when closed
§ 7 Jog reference Jog run when closed
8 External baseblock Inv. output stop when closed
11 0V for sequence input —
+15V +15V
15 Power supply output For analog command +15 V power supply (Allowable current 20 mA max.)
-15v -15v
§ 33 Power supply output For analog command -15 V power supply (Allowable current 20 mA max.)
2 -10 to +10 V/-100% to +100% -10 to +10 V (20 kQ),
@ 13
g- Master speed reference 0 to +10 V/100% 0to +10 V (20 kQ)
< 14 4 to 20 mA/100%, -10 to +10 V/-100% to +100%, 0 to +10 V/100% | 4 to 20mA (250Q)
=) — -
kel . . . -10 to +10V/-100% to +100% Auxiliary analog input -10 to +10V (20kQ),
o 16 | Multi-function analog input 0 to +10 V/100% (H3-05) 0 to +10V (20kQ)
< 17 Common terminal for control circuit — —
12 Connection to shield sheath of signal . -
lead or optional unit grounding
9 Dry contact
_ During running (NO contact) Closed when running %)S l\z}g}éaf dAm(gfl ess
g 10 30 VDC 1 A or less
f=: - N Multi-function output
g o5 Zero speed detection I()Z;;)os\i]d at zero-speed level (b2-01) or
% Closed when the speed reaches to Open collector output
o 26 Speed agree detection :|:2~Hz of set sp e\e}cjl 48 V 50 mA or less *
®
§ 27 Open collector output common —
qg; 18 Dry contact
Fault when closed between terminals 18 and 20 Contact capacity:
(%} pacity
19 Fault contact output (NO/NC contact) Fault when open between terminals 19 and 20 250 VAC 1 A or less
20 30 VDC 1 Aor less
5 . 0 . Multi-function analog
E_ 21 Rotation speedometer output 0 to +10 V/100% rotation speed monitor 1 (H4-01,H4-02)
3 22 | Common — 0to 10 V Max. £5%
D5 2 mA or less
®5 . - Multi-function analog
=)
5: @ 23 Current monitor 5 V/inverter rated current monitor 2 (Fd-04,H4-05)
* When an inductive load such as a relay coil is driven, insert a fly-wheel diode as shown in the following figure.
y y g 11g]
Fly-wheel Diode
- v )
____ H
ot ! Fly-wheel diode rating should be of
E | P i - . y ; J
Sxterlna ower Coil . Y : rated circuit voltage/current value or
upply R over.
48V or less 50 mA or Iess«—j : :
T [ |
] e [ 3] 7 [ 5 [ 16 [ ¥
1] 2] s 4] s 6 [ 7] s [ 9 | 10 ]
Fig. 16  Control Circuit Terminal Arrangement
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3.5

(2) Precautions on Control Circuit Wiring

¢ Separate control circuit wires 1 to 33 from main circuit wires R, S, T, B1, B2, U, V,

Fig. 17

W, 8, P1,P 2, B3 and other power cables to prevent erroneous operation caused by
noise interference.

Separate the wiring of control circuit terminals 9, 10, 18, 19 and 20 (contact output)
from those of terminals 1 to 8, 21, 22, 23, 25, 26, 27, 33 and 11 to 17.

Use twisted shielded or twisted-pair shielded wire for the control circuit line and con-
nect the shield sheath to the inverter terminal 12. See Fig. 17. Wiring distance should
be less than 50 m.

Shield Sheath Armor

N

_ o o Never connect.
To inverter shield” Insulate these parts
sheath terminal 12 with insulating tape.

Shielded Wire Termination

WIRING INSPECTION

After completing of installation and wiring, check for the following items. Never use control circuit

buzzer check.

0O Wiring is proper.

O Wire clippings or screws are not left in the unit.

O Screws are securely tightened.

O Bare wire in the terminal does not contact other terminals.

37



38

4

OPERATION

/A WARNING

Only turn ON the input power supply after replacing the front cover. Do not remove the
cover while current is flowing.
Failure to observe this warning can result in an electric shock.

When the retry function (L5-02) is selected, do not approach the inverter or the load, since
it may restart suddenly after being stopped.

(Construct machine system, so as to assure safety for personnel, even if the inverter should re-
start.) Failure to observe this warning can result in personal injury.

Since the stop button can be disabled by a function setting, install a separate emergency
stop switch.
Failure to observe this warning can result in personal injury.

If an alarm is reset with the operation signal ON, the inverter restarts automatically. Only
reset the alarm after verifying that the operation signal is OFF.
Failure to observe this warning can result in personal injury.

/A CAUTION

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

Since itis easy to change operation speed from low to high speed, verify the safe working
range of the motor and machine before operation.
Failure to observe this caution can result in personal injury and machine damage.

Install a holding brake separately if necessary.

Always construct the external sequence to confirm that the holding brake is activated
in the event of an emergency, a power failure, or an abnormality in the inverter occur-
ing.

Failure to observe this caution can result in personal injury.

If using with an elevator, take safety measures on the machine’s side to prevent the ele-
vator from dropping.
Failure to observe this caution can result in personal injury.

Do not change signals during operation.
The machine or the inverter may be damaged.

All the constants of the inverter have been preset at the factory. Do not change the
settings unnecessarily.
The inverter may be damaged. For supply voltage, follow Par. 4.2.

Be sure to setthe motor constants in accordance with the values listed on the motor name-
plate.

Failure to observe this caution may cause the torque to be insufficient, which may result in the
following motor malfunctions:

* The motor is pulled in the direction of the load.

* The motor rotates in reverse.

* The motor does not rotate.

* The motor suddenly accelerates.




4 OPERATION

4.1 TEST RUN CHECKPOINTS

Check the following items before a test run.

0O Wiring and terminal connections are correct.
O No short circuit caused by wire clippings.

O Screw-type terminals are securely tightened.
O Motor is securely mounted.

4.2 SETTING THE LINE VOLTAGE USING JUMPER
(FOR 400V CLASS 18.5kW AND ABOVE)

Insert the jumper at the appropriate location corresponding to the input line voltage. (See Fig. 18.)
It has been preset at the factory to 440V.

23CN 24CN 25CN 26CN 22CN FU2

Y i i

B O R s e s RO

A 380V 400/415V 440V 460V

|

Fig. 18  Line Voltage Jumper (For 400V Class 18.5kW to 45kW)

20CN
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4.3

TEST RUN

(1) Digital Operator Display at Power ON

When the system is ready for operation, turn ON the power supply. Verify that the inverter
powers up properly. If any problems are found, turn OFF the power supply immediately.

The digital operator display illuminates as shown below when turning the power supply ON.
Refer[fp[$ection[F[for[dperation[iethod[df[digital[dperator.

DRIVEQFWD[OREV[] seaq R'EMOTE g Mode[Indicator[LED[]
DRIVE/REMOTE[(SEQ,[REF)[I.LED[DN

lat— Display[Bection[]
Displays[irequency[teference
(corresponding[io[@nalog[teference[yalue)

DIGITAL[JOPERATOR
JVOP-132

LOCAL DRIV
/ DSPL
REMOTE PRGM) )

DATA
JOG —_—
J A ENTER |
FWD I
REV v R SET
i —

@
le@— Operation[indicator{1.ED[]
STOP[1LED[DN

Fig.0 9] Digital[@perator[Display[@t[Power[ON




4 OPERATION

(20 OPERATION MODE SELECTION

The VS-686SS5 has two operation modes, LOCAL and REMOTE, as described below. These
two modes can be selected by the digital operator “LOCAL/REMOTE” key only while the
operation is stopped. The selected operation mode can be verified by observing the digital
operator SEQ and REF LEDs (both LEDs light in REMOTE mode).

The operation mode at power ON is set to REMOTE (run by control circuit terminals 13 and
14 speed reference and run command from a control circuit terminal) prior to shipment. Multi-
function contact inputs from control circuit terminals 3 to 8 are enabled in both operation

modes LOCAL/REMOTE.
LOCAL Both speed reference and run command are set by the digital operator. SEQ and REF LEDs
go OFF.
Master speed reference and run command can be selected by setting constants b1-01 and
REMOTE

b1-02. The factory setting is “1” (command from control circuit terminal).

Table 9 Reference Selection in REMOTE Mode

Constant No. Name Remarks

0 : Master speed reference from digital operator (d1-01)
(Digital operator REF LED is OFF.)

1 : Master speed reference from control circuit terminals 13 and 14
(Digital operator REF LED is ON.)

. 2 : Not used.
b1-01 Speed reference selection o .
3 : Master speed reference set by transmission option (CP-916 B/G,
216 1/F)

(Digital operator REF LED is ON.)
4 : Master speed reference set by personal computer (CP-717).
(Digital operator REF LED is ON.)

0 : Run command from digital operator
(Digital operator SEQ LED is OFF.)

1 : Run command from control circuit terminal
(Digital operator SEQ LED is ON.)

b1-02 Run command selection |2 : Not used.

3 : Run command from transmission option (CP-916 B/G, 216 I/F)
(Digital operator SEQ LED is ON.)

4 : Run command set by personal computer (CP-717).
(Digital operator SEQ LED is ON.)

DRIVE FWD REV REMOTE
Py ® ® SEQ @ (BCSS 4 ON, OFF or blinking
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(8) Setting and Verification before Operation

When setting up the VS-686SS5, make sure to follow the procedures below. Mistakes in set-
up order may cause values to be written over resulting in poor operation.

STEP 1 Control method setting (Page 43)

STEP 2 Constant torque/variable torque motor settings (Pages 44 to 47)

STEP 3 Motor capacity selection (Pages 44 to 47)

STEP 4 Nameplate value setting (Pages 44 to 47)

The VS-686SS5 is equipped with two current vector control methods (with or without PG).
Either method can be easily selected by using the digital operator to meet user application
needs. Open loop vector control is set at the factory prior to shipment. In the following cases,
follow the procedures below to set and verify the control method and motor related constants.

¢ When conducting initial operation of the VS-686SS5.
e When replacing either motor or inverter

¢ When replacing PG

( Setting and verification J

\__before operation

Y

Initial operation?
Motor or inverter replaced?

Select control method.
(Refer to page 43.)

Set motor related
constants.
(Refer to page 44.)

No PG replaced?

With PG?

Yes

¢ Verify motor speed detection.
(Refer to page 48.) (Refer to page 48.)

¢ Adjust PG zero-pulse. ¢ Adjust PG zero-pulse.
(Refer to page 49 and 50.) (Refer to page 49 and 50.)

¢ Verify motor speed detection.

=<

End
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(@) Control Method Selection

The following procedures show how to change the control method from open loop vector

to flux vector.

Table 10 Control Method Selection/Change

Step Description Key Sequence Digital Operator Display
@ | Power ON s YTy
' L0000y

¢ Displays speed reference value.
REMOTE LEDs (SEQ, REF) ON

Control method selecti DRIV
@ ontrol metod selection SrG Constant No. display

* Move to program mode.

@ * Move to control method selection E@ v ‘. _ "_’ 17
(A1-02). r i I =y

* Verify the set value. ‘
@ erify the set value DATA ~ -
ENTER L

(Initial setting: open loop vector)

@ ¢ Change to flux vector. EE ”-,’ ’_

o

® Write-in the value.
® DATA i~ /
ENTER ’—- K a

Displays for 0.5 seconds.

=

Setting completed.

(7) |Return to drive mode. DRIV i~ 1777
PRG ' L0474
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(b) Setting Motor Constants

/A CAUTION

¢ Be sureto setthe motor constants before the initial operation and after replacement of the
motor. Reconfirm the motor constants after they have been set.
Failure to observe this caution may result in motor malfunctions such as sudden acceleration.

¢ Inthe following cases when under flux vector control, be sure to adjust the PG zero-pulse
as described in 4.3 (3) (e) PG Zero-pulse Adjustment:
* Before initial operation.
* After replacing the motor.
* After replacing the PG.

Set the motor constants in accordance with the values listed on the motor nameplate.

If the open loop vector control is selected, set
the motor constants in the order shown in

Main Nameplate

VARISPEED-686SS5

Table 11 3-PHASE PERMANENT MAGNET MOTOR PARAMETER
: TYPE POLES  E1-05 Ri[ Et1-09
. PROTECTION COOLING _Ld | E1-10
If the flux vector control is selected, set the KW v Hz | RATING | A r/min La| E1-11
. . N - - Ke | E1-13
motor constants in the order shown in Table e i E0e.0 ﬁz 021,13
i 3-02
12. INS.  COOLANTTEMP. _ °C ALTITUDE m Kt | C3-03
. . . STD MASS kg Si | B3-03
If the setting of the motor capacity selection BRG NO
. . SERNO YEAR
(E1-02) is changed, the motor constants will YASKAWA ELECTRIC CORPORATION wem:
return to their initial values.
Fig. 20 Example of Motor Nameplate
Table 11 Motor Constants Setup for Open Loop Vector Control
Constant Name Set Value Remarks Checked
No. (On Nameplate)
A1-01 Constant access level 4 —
Al1-02 Control method selection 5 5: Open loop vector control
E1-02 Motor capacity selection See remarks. Refer to Table A-6 Motor Capacity Selection List in Appendix
4.
E1-03 Motor rated voltage V) If two values for (V) are shown on the nameplate, set E1-03 to
the value in the lower row.
E1-04 Motor rated current (A) If two values for (A) are shown on the nameplate, set E1-04 to
the value in the lower row.
E1-05 Number of motor poles (POLES) If (POLES) is not shown on the nameplate, set E1-05 to 6.
E1-06 Motor max. speed (t/min) or (min-1) If two values are shown for (r/min) or (min-1), set E1-06 to the
value in the upper row.
E1-07 Motor base speed (t/min) or (min-1) If two values are shown for (r/min) or (min1), set E1-07 to the
value in the lower row.
E1-08 Motor min. speed 10% of the base Initial setting: 10% of base speed.
speed or higher
E1-09 Motor armature resistance (R1) —
E1-10 Motor d-axis inductance (Ld) —

a4




4 OPERATION

Constant Name Set Value Remarks Checked
No. (On Nameplate)
El-11 Motor g-axis inductance (Lg) —
E1-13 Induced voltage (Ke) —
C2-12 Leading phase compensation (AB) —
amount
E1-14 Variable torque/constant torque | See remarks. If the motor model starts with SSR, E1-14 = 0.
lecti
selection If the motor model starts with SST, E1-14 = 1.
Table 12 Motor Constants Setup for Flux Vector Control
Constant Name Set Value Remarks Checked
No. (On Nameplate)
Al1-01 Constant access level 4 —
A1-02 Control method selection 6 6: Flux vector control
E1-02 Motor capacity selection See remarks. Refer to Table A-6 Motor Capacity Selection List in Appendix
4.
E1-03 Motor rated voltage V) If two values for (V) are shown on the nameplate, set E1-03 to
the value in the lower row.
E1-04 Motor rated current (A) If two values for (A) are shown on the nameplate, set E1-04 to
the value in the lower row.
E1-05 Number of motor poles (POLES) If (POLES) is not shown on the nameplate, set E1-05 to 6.
E1-06 Motor max. speed (t/min) or (min'l) | If two values are shown for (r/min) or (min1), set E1-06 to the
value in the upper row.
E1-07 Motor base speed (t/min) or (min'l) | If two values are shown for (r/min) or (min'1), set E1-07 to the
value in the upper row.
E1-08 Motor min. speed Any value Initial setting: 30 min-!
between 0 and
the base speed
E1-09 Motor armature resistance (R1) —
E1-10 Motor d-axis inductance (Ld) —
El1-11 Motor g-axis inductance (Lq) —
E1-13 Induced voltage (Ke) —
C2-13 PG zero-pulse compensation (A0) If the PG zero-pulse is adjusted, the set value of C2-13 changes.
amount
El-14 Variable torque/constant torque 1 —

selection

Motor speed detection check

Check if the motor speed is detected correctly as explained in
4.3 (3) (d).

PG zero-pulse adjustment

Adjust the PG zero-pulse as explained in 4.3 (3) (e).
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The following procedures show how to change variable torque motor selection to
constant torque motor selection and set the motor related constants.

Table 13  Motor Related Constants Setting

Step Description Key Sequence Digital Operator Display
@ | Power ON o
r~ £ 0.0 47

* Displays speed reference value.
REMOTE LEDs (SEQ, REF) O

z

(2) |Move to program mode. DRIV
PRG

Constant No. display

When inputting the values other than motor
nameplate[Values,[¢xecute[3teps[B) to[) be-

low.
@ ¢ Move to access level (A1-01). @ "_’ / _ v 4
’7 i Ly 7
@ ® Verify the set value. DATA "_’ 1o
ENTER LI Ll C

O * Change to ADVANCED. @ 1 ’_"l

® Write-in the value. -
©® DATA I i J
ENTER E ﬁ a

Displays for 0.5 seconds.

A7 T

Setting completed.

* Return to constant No. display.
@ DSPL £ 1 _ 571 1
I AN
@ Variable[forque/constant[forque[inotor{gelection EE - " P; ; y
* Move to variable torque/constant torque iy rF - ( 7
motor selection (E1-14). ‘
©® o Verify the set value. I !
DATA
ENTER ’_'-” l’_-”
T
(Initial setting: variable torque motor)
10 ¢ Select constant torque motor. @ ~ ;
£y 7
T
@ * Write-in the value.
DATA |y /
ENTER g o =

Displays for 0.5 seconds.

/
I
I

Setting completed.

74y
]

®)  Return to constant No. display.
DSPL

4
7

(Cont'd)
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Step Description Key Sequence Digital Operator Display
Motor capacity selection settin E@ - - ‘ ‘
® pacty & c -2
* Move to motor capacity selection (E1-02). iy 7 ’_/ :
T T
® Verify the set value of motor capacity
selection el ’-’ ’-’ ’-
. ENTER ' =]
(Example: 200V 1750 min! 7.5kW)
(®) * Set correct value. E@ 1
(Refer to Table A-6 for the set value of §a7 i
i lection.
motor capacity selection.) (Example: 200V 1450 min'! 7.5kW)
(@) ¢ Write-in the value. DATA ~ /
ENTER ’—- K D
Displays for 0.5 seconds.
)-l —
LR
Setting completed.
(@) ® Return to constant No. display. ‘ 1
DSPL ~ 1 _ 5 8
S A =
t t
@) Motor rated current settin E@ - -\/ i ‘
® g - i 1 _ F7e
¢ Move to motor rated current (E1-04). — 7 Lr 7
f f
® Verify the set value. DATA -~ v
ENTER 3.0
(Example: 200V 1450 min'! 7.5kW)
&) ® Set rated current according to value on E@ < '7
motor nameplate. £ Ohivev
e ® Write-in the value. DATA ~
ENTER _ r l-l
Displays for 0.5 seconds.
i 17
l.- l_—l. Ly
Setting completed.
@ ¢ Return to constant No. display. 1 ‘
DSPL ~ ¢ _ 2y
L/ I "y |
f f
@ * Repeat the same procedures for(® to2Das ] .
for E1-09, 10, 11, 13. . .
(Add C2-12 setting in open loop vector
control.)
Furthermore, when using a special motor,
set motor base min-! (E1-07) and motor
maximum min-! (E1-06).
* Return to constant No. display. f |
DSPL ~ 1. 12
— =
T T
@5 | Return to drive mode. DRIV 7 F 7 5v 57
PRG L 0.0 7 47

a7
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(c) Setting the Carrier Frequency

@ When changing the carrier frequency, contact your YASKAWA representative. To reduce
noise level by increasing the carrier frequency, it will be necessary to lower the rated current.

To reduce the motor noise during operation, change the setting of constant C6-02 (carrier
frequency selection). Note that this is not possible for all types of inverters. Table 14
shows whether or not noise reduction is possible by changing the setting of C6-02. Carri-
er frequency is set at 2 kHz at the factory.

The setting range of the carrier frequency is indicated in Table 14.

Table 14  Setting the Carrier Frequency

Inverter Model

D i i *
CIMR-SSA. - _: Setting Range of Carrier Frequency Remarks
20P4 to 2018 2,4,8, 12 kHz .
40P4 to 4030 High < Magnetic noise — Low

2022 to 2075

4037 to 4075

2,4, 8 kHz

12 kHz cannot be set.
High < Magnetic noise — Low

4110 to 4160

4185 to 4300

Only 2 kHz can be set. —

*Carrier frequency lower limit is 2.0 kHz.

(d) Checking the Motor Speed Detection (For Flux Vector Control)

/A CAUTION

« Verify that digital operator STOP LED is ON before checking motor speed detection.
« Verify that nothing is caught on the shaft or coupling.

When the control method is flux vector, select motor speed display on the digital operator
display and check the followings as shown in Table 15.

e Turn the motor shaft manually and verify that display of motor rotation direction
and polarity is correct.

¢ Motor speed is displayed correctly.

Forward run:

Clockwise as viewed from the opposite load side (standard setting).
See Fig. 21.

Fig. 21  Motor Rotation Direction
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Table 15 Checking the Motor Speed Detection

Step Description Key Sequence Digital Operator Display
@ |Power ON oo a5
* Displays speed reference value. el
REMOTE LEDs (SEQ, REF) ON.
Change the display to motor speed. 7
® 00w
(3 | Turn the motor shaft counterclockwise as (Ex) Irvr %)
viewed from the load side. (If the motor is ’ =ty
supposed to rotate clockwise in a forward op- Make sure the displayed rotation direction
eration, turn the motor shaft clockwise as is forward and the displayed motor speed
viewed from the load side.) corresponds to the present rotating speed.
(#) | Turn the motor shaft clockwise as viewed (Ex) v %)
from the load side. (If the motor is supposed ’ =Lty
to rotate counterclockwise in a forward opera- Make sure the displayed rotation direction
tion, turn the motor shaft clockwise as viewed is reverse and the displayed motor speed
from the load side.) corresponds to the present rotating speed.
(5) | Return the display to speed reference value.

DSPL I

Depress four times.

Ao Oon

In case of motor speed malfunctions, refer to the table below for corrective actions.

Fault Contents

Corrective Actions

Motor speed displays in reverse polarity.

¢ If the motor is supposed to rotate counterclockwise in a for-
ward operation, set F1-05 = 1.

* If the motor is supposed to rotate clockwise in a forward op-
eration, set F1-05 = 0.

* Connect the PG cable to the correct terminal.
(Refer to page 22.)

Motor speed displays 0 or other incorrect value.

Connect the PG cable to the correct terminal.
(Refer to page 22.)

(e) PG Zero-pulse Adjustment (For Flux Vector Control)

/A WARNING

* When adjusting PG zero-pulse, disconnect the motor from the machine.
The motor rotates automatically during adjustment.
¢ When PG zero-pulse adjustment is completed, “End” is displayed on the digital operator.
Do not touch it until it has come to a complete stop.
The motor starts and stops repeatedly when adjustments are made.

/A CAUTION

¢ Confirm safety.
* Is the motor disconnected from the machine?
* Is the lock key disconnected from the machine?
* Are there any persons or objects near the motor shaft?

* Has the motor come to a complete stop?
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Adjust zero-pulse when replacing PG or motor (i.e. when relative position of connection be-
tween motor and PG).

The operation pattern below shows PG zero-pulse adjustment method. If an error is dis-
played during adjustment, refer to APPENDIX 5.

® ® ® @ ®
Forward Run Forward Run !
at Low Speed at Low Speed ‘
(30 min°T) (30 min°T) \

Automatic Operation

1 < > 1

Power ON Adjustment Start Adjustment Complete
Pre-adjustment Processing after
Adjustment

Fig. 22  Operation Pattern of PG Zero-pulse Adjustment

Table 16 PG Zero-pulse Adjustment

Step Description Key Sequence Digital Operator Display
@ |Power ON o s
Displz ) ' L 0.7 LV
¢ Displays speed reference value.

REMOTE LEDs (SEQ, REF) ON.
A1-02=06 (Control method: flux vector)

Pre-adjustment DRIV
@ ! Constant No. display
* Move to program mode. PRG
* Move to tuning item selection (T1-03). E@ | A Ilv I — P ’L’ ‘-,
s i~ Ly
t f

o Verify the set value. (Go to >k for “01.”) DATA 3
DATA_ 2NN
ENTER =

* Change the value to “01” (adjusting of PG EE - - 1
7!

zero-pulse only).

® Write-in the value.
DATA i~ q
ENTER C ’-’ o

Displays for 0.5 seconds.

(Cont’d)
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Key Sequence

Digital Operator Display

Step Description
7o
Li 7
Setting completed. ‘
sk * Return to constant No. display. - iz
I 1 _ F1_a
DSPL f f Lo
T T
¢ Move to tuning mode (T1-02). EE - iz
- § _Fi 7
s 4 oI E
o Verify the set value. DATA I !
ENTER ’_’7 l_’-”
T
* Change the value to “02” (tuning mode). @ P _"
i C
® Write-in the value.
DATA |y /
ENTER I o o
Displays for 0.5 seconds.
7
[~
Setting completed. ‘
® Return to drive mode. DRIV . '—’ ’ Y/
oG VA o A SO I g
. | | |
@ Adjustment start o RUN - =
£ 7 § _7
LT L IC
Automatic adjustment during blinking
(@) | Adjustment completed ~ 7
C o

Displays for 2 seconds.

g

Iy
Li.Ld ey

Adjustment completed.

Note: After verifying the set value of C2-13, write the value in Table A-7 in APPENDIX 5.
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(4) Jog Operation

The operation pattern below shows jog operation by using digital operator. The numbers in
the diagram correspond to the step numbers in Table 17.

®© @ ® @

1 10%

/ Forward Run \

\ Reverse Run /

10%

|
|
|
! I
! I
! I
! I
| |
| Reverse Run |
|

Command ‘
Forward Jog Run Reverse Jog Run

Power ON

Fig. 283  Operation Sequence by Using Digital Operator (Jog Operation)

Table 17  Jog Operation by Using Digital Operator

Step Description Key Sequence Digital Operator Display
@ |Power ON o
Di r IRy
* Displays speed reference value.

REMOTE LEDs (SEQ, REF) ON.

Operation Condition Setting LOCAL ~ ’L' 17711
* Select LOCAL mode. REMOTE, R R ARy
REMOTE LEDs (SEQ, REF) OFF
FWD LED ON
REV LED OFF
() |Forward jog run (10%) JoG 1 ¢5757757
. . . I~ Ld.LT s
¢ Perform jog run. (Runs while depressing
JOG key. Motor rotates at low speed.) FWD LED ON
Depress the key for 2 seconds or longer REV LED OFF

to check the operation.

@ Reverse run command EWD 7 ,‘7 777
* Switch to reverse run. REV ~ L7

FWD LED OFF

REV LED ON
(@) |Reverse jog run (10%) 10G 4 ¢r1frvry
. . . I N RN NN

® Perform jog run. (Runs while depressing
JOG key. Motor rotates at low speed.) FWD LED OFF
REV LED ON

Note: When[the[donstant[§1-05[(Operation[delection[for(detting[df[H1-08[dr[kss)F 1 [(baseBlock)dnd
the[Fonstant[E1-08s[$et[Fo[BOminfllornore,Feset[E1 -08[}o[D[hnd[then[hdjust[Fhe[PG[%ero-pulse.
After[ddjusting[the[PG[zero-pulse,[feturn[the[¢onstant[[E1-08[fo[the[previous[detting.
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(5) Example of Basic Operation

Check the following items during operation.

0O Motor rotates smoothly.

O Motor rotates in the correct direction.

O Motor does not have abnormal vibration or noise.

O Acceleration and deceleration are smooth.

O Current matches the load flow.

O Status indicator LEDs and digital operator display are correct.

(a) Operation by Digital Operator

The diagram below shows a typical operation pattern using the digital operator. The
numbers in the diagram correspond to the step numbers in Table 18.

]

® Forward ®

@
|
t
i

7
i
|
!
!
|
i

®
|
T
[
|

Reverse Run

i i
| Forward Jog Run || Speed Setting || Speed Reference Value Change| 100%

t
!

Reverse

1
|
T
|
i I
Power f Forward Run
|
i
§

Fig. 24  Operation Sequence by Digital Operator
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Table 18  Typical Operation by Digital Operator

Step Description Key Sequence Digital Operator Display
@ |Power ON o
. ' L0407 L7
* Displays speed reference value.
Operation condition setting LOCAL REMOTE LED (SEQ, REF) ON
* Seslect LOCAL mode. REMOTE]
Forward jog run (10
® ward jog run (10%) 10G 01 15
. . . £~ LTy
 Perform jog run. (Runs while depressing
JOG key. Motor rotates at low speed.)
(3 |Speed Setting ~ 1T iy
. r LI 0 L
* Displays speed reference value.
¢ Change the value. Change the value P 1
: T 35
by depressing L i g
[Z)A)V] |
* Write-in the value.
DATA 7 36 rrrq
ENTER U s A Ry N
L/
(Displays for 2 seconds.)
* Select motor speed monitor display. 7
DSPL INN NN
L/
@ Forward run fo) e Ei
RUN
¢ Perform forward run. (25%) C .
® RUN LED ON FWD LED ON
RUN Motor rotates by de-
pressing RUN key.
(5 | Speed reference value change (25% — 100%) I - "_ Pa e
DSPL
* Select speed reference value display. =~ 7- Py
Depress 4 times. ‘
¢ Change the value. Change the value 1
. 7 (75 iriry
by depressing i~ 14 04 7,07
EE Digit to be changed blinks.
* Write-in the value. DATA 1 19577157
Motor min-! i ses. I~ L iy
(Motor min-! increases.) ENTER
(Displays for 2 seconds.)
* Select motor speed monitor display. 11T 57
DSPL 74748 007
L/
(6) |Reverserun FWD I T T i
* Switch to reverse run. REV R
Motor decelerates to stop. Then reverse REV LED ON
run startrs at set min-! of 100%.
(7) | Stop (¢] I F @575
STOP ’-’.’-’ ’-’
¢ Decelerates to stop.
STOP LED ON

(RUN LED blinks during deceleration.)
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(b) Operation by Control Circuit Terminal Signal

The diagram below shows a typical operation pattern using the control circuit terminal
signals. The numbers in the diagram correspond to the step numbers in Table 19.

Forward Run

) ® ®

Povx;er ON Speed Reference Operation Stop
Setting

Fig. 25 Operation Sequence by Control Circuit Terminal Signal

Table 19  Typical Operation by Control Circuit Terminal

Step Description Key Sequence Digital Operator Display
@ |Power ON 0o
* Displ: ; ' P
isplays speed reference value.
REMOTE LED (SEQ, REF) ON
(2) | Speed reference setting 7 ¢85 157757
1L vada
¢ Input speed reference voltage by control
circuit terminal 13 or 14 and verify the in- Voltage: 10V
put value on the digital operator.
* Switch to motor speed display. F 771957
DSPL INN N NN
(3) |Forward run command '
¢ Close between control circuit terminals 1 oLy
and 11 to perform forward run.
RUN LED ON FWD LED ON
o RUN
@ |Stop STOP LED ON
* Open between control circuit terminals 1 (RUN LED blinks during deceleration.)
and 11 to stop operation. o STOP I
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5
5.1

SETTING OPERATION CONDITIONS
DIGITAL OPERATOR KEY DESCRIPTION

Mode Indicator LEDs
(All LEDs blink if a fault occurs in the drive mode.)

Drive Mode Display
Lights when the drive mode is selected.
OFF when the program mode is selected.

N

Rotating Direction Display
FWD : Lights at forward run.
REV : Lights at reverse run.

Remote Mode Display
Lights in operation mode using the signals input

from the control circuit terminals or option cards.
SEQ : Lights when the remote mode is selected

DRIVE FWD REV
e e e

REMOTE
SEQ * * REF

DIGITAL OPERATOR
JVOP-132

for the run command.
REF : Lights when the remote mode is selected
for the frequency reference.

Display
Displays set values of each function or monitoring
values such as speed and output current. (5 char-
acters)

— Mode Selection Key

Selects the drive mode and the program mode

alternately. (Mode selection is possible even

Operation Mode Selection Key
Selects the REMOTE and LOCAL (digital operator)
mode alternately.

Operation Command Keys
Used to operate the inverter by the digital operator.

They are valid only in the drive mode.

JOG: Jog run is possible while JOG key is held pressed. -

FWD/REV: Selects forward or reverse run alternately. —]

RUN: Red LED lights when RUN is depressed.
(Refer to Fig. 27.)

LOCAL | DRIVE DSPL
REMOTE ! RGM

DATA I <
> Joe I AI ENTER
v 4 v 4 v 4
FWD
> v 2=
REV 1 }  RESET/J}

during operation.) When the drive mode is se-
lected, DRIVE LED lights.
Display Selection Key
Selects the data to be displayed in predetermined
sequence. (Display sequence is shown in Table 21.)
[~ — Read/Write Key
Displays the set values of the constants. Depress-
ing this key again after setting a value enters it.
Numeral Change Key
Changes set values or constant numbers.
A : Increment key
V : Decrement key

Digit Selection Key

Selects the digit of a set value to be changed.

i

STOP: Red LED lights when STOP is depressed.
(Refer to Fig. 27.)

Fig. 26

Digital Operator Key Description

The selected digit blinks. (This key also
used as the reset key if a fault is displayed.)

RUNand STOP LEDslight, blink, and go OFF depending on the status of operation.

Key

Key

Internal Run !

Command | —STOP_> RUN X ___sToP

Speed ! | : |—
Reference : , '

Motor ' : :\.

Reference : . : |
RUN LED @ O~ ESS o ®
STOPLED | O | @ * % - “O-

‘CiioN
Run and Stop LED Display

Fig. 27

:Blink @ : OFF

* LED goes OFF at flux vector control.



5 SETTING OPERATION CONDITIONS

5.2 DIGITAL OPERATOR MODE SELECTION

This section describes the digital operator modes of the VS-686SS5.

M

Modes

The VS-686SSS is equipped with 3 modes as shown in the following table.

Table 20 Digital Operator Modes

Mode

Primary Functions

Drive Mode

The inverter can be run in this mode.

Use this mode when monitoring values such as frequency references or output current,
displaying fault information, or displaying the fault history.

Program Mode

Use this mode when setting/reading the constants required for operation. Constants of

groups U, A, b, C,d, E, F, H, L, o, T can be accessed.

Modified Constants Mode

Use this mode to set/read constants that have been changed from their factory-set values.

Switching Modes

Drive mode or program mode is selected by depressing [DRIVE/PRGM] key. The DRIVE

LED lights when drive mode is selected, and goes OFF when program mode is selected.

Constants display and settings in each mode can be changed by depressing [A], [V] or [> RE-
SET] key. Depress [DATA/ENTER] key to write-in the constants.

Modified constants mode can be accessed from drive mode by depresssing [> RESET] and
[DRIVE/PRGM] keys simultaneously. Depress [DRIVE/PRGM] key to return to drive mode.
These are the basic operation steps.

The example below shows the operation using digital operator for each mode. Constants
A1-01 (display in program mode) and E1-08 (display in modified constants mode) differ de-
pending on user setting.

DRIV
PRG

Power ON

Drive Mode ¢

DRIVI
PRG

Y

Program Mode

[
A -4

,l_-l ri i

DRIV
L2 P

<

DRIV
PRG

y

Modified Constants Mode

/
£ /'-0F
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Drive mode and program mode can be changed by the digital operator even during operation.
Even if the mode is changed to the program mode to set/read constants during operation, the
inverter continues operation. The inverter does not operate even if the run command is input,
when the program mode is selected.

When the constants are set/read during operation, depress [DRIVE/PRGM] key and then
[DATA/ENTER] key to return to the speed reference value display (the same as power-ON
display).

5.3 DRIVE MODE

The inverter can operate in this mode. Run data display and fault display are possible.

Each time the display selection key is depressed, the item to be monitored is changed. At an occur-
rence of a fault, the digital operator enters the fault display mode automatically. The display mode
returns to the one selected previously by depressing [> RESET] key.

Table 21 Typical Operation in Drive Mode

Description Key Sequence Digital Operator Display
*] 7 IZNENE
Power ON ' 4 0.070 480

—

Speed Reference “2

i DSPL

Motor Speed

i DSPL

Output Current

™
K3
g
<J
g
<J

~J
K3
2
RN

DSPL

"l
S
t
iy,
C

Output Voltage 3

DSPL

*5

-
-
XN
)
R
-

N

U Constants “4

DSPL

digjaas

*1  The first item to be displayed after power ON can be selected from speed reference value, motor speed, output current,
and display item set in 01-01 by setting an appropriate value for 01-02.

*2 A speed reference value can be set by using [A], [v] or [> RESET] key.

*3  Instead of the output voltage, item to be displayed from U1 constant can be selected by setting 01-01.

*4  Select the U constant to be displayed by using [A], [v] or [> RESET] key.

*5 The U constant selected previously is displayed.



5 SETTING OPERATION CONDITIONS

(1) Changing Speed Reference Value

[Example]

Changing the speed reference value from 0.00% to 100.0% in the LOCAL and drive modes.

Table 22  Changing the Speed Reference Value

Step

Description

Key Sequence

Digital Operator Display

Remarks

Display the speed reference value.

DSPL I

el alalalz
Ir— l_"l_l-l_ll_l

Change the value to “100.0%”. The value to be set blinks.
@ AV o
i~ 0
(3) | Write-in the set value. DATA 7 ¢95 7577577 Display stops blinking for 2 seconds.
ENTER I Ry RN
~ (i Display starts blinking again.
' | LI i
(2) Monitor Display
[Example]
Monitoring DC bus voltage (U1-07) during speed reference display.
Table 23  Typical Monitor Display Operation
Step Description Key Sequence Digital Operator Display Remarks
. . |
Displaying the speed reference val- v (7177077
ue. R TN
(1) |Display U constant. WY v ¢ U constant selected previously is dis-
DSPL IR s played.
Depress 4 times.
@ | Select UL-07. Al 1y 1 _ T
[Z)[A)V] N -0
(3) |Display monitored value. DATA 7 =7 7
ENTER o e A A W |
=/
(4 |Return to constant No. display. 24 ¢ 77
DSPL ’-’ I A ’_, 7
L/
(5) |Return to speed reference display. bsPL ~ (777777
/ ' l_}l L7 0

Depress 4 times.
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(3) Fault Display

When the VS-686SS5 detects a fault, the fault is displayed on the digital operator and activate
the fault contact output and the motor coasts to a stop. Refer to Table 31 for the fault and the

display at fault occurrence.

Since the VS-686SS5 stores the information obtained at fault occurrence in the inverter, the

information can be verified. For details, refer to Table A-4.

[Example]

Verifying the status at fault occurrence (speed reference, motor speed, output current in the
example) and resetting the fault when overcurrent occurs during operation at 50% speed.

Table 24  Typical Operation of Fault Display

Step

Description

Key Sequence

Digital Operator Display

Remarks

® © ® @@ ©® ® 6 © © ©

® 6

Motor rotating at 50% speed.

Overcurrent occurs.

Move to program mode.

Verify the speed reference at fault

occurrence.

Verify the value.

Return to constant No. display.

Verify the motor speed at fault occur-

rence.

Verify the value.

Return to constant No. display.

Verity the output current at fault oc-

currence.

Verify the value.

Return to constant No. display.

Return to drive mode.

Reset the fault.

DRIV
PRG

[ZI[A)]

DATA
ENTER

DSPL
L/
[Z)A)V]

DATA

ENTER

DSPL
L/
[Z)A)V]

DATA
ENTER

DSPL
L/

DRIVI
PRG

RESET ]

Fs5000

23
™

g
-
-
)
~
L3
N

™
TS
J
d

)
)
N
L

0
"

J
22

.
L
.
Q

™
TS
) )
)
~
K3

™

“w
W

)
)
Iy

J Y W

O
2
2

.
Q

l::
M
)
23
Qy

g

“w
) )
)

"~
K3

23
J
]
N Wy

W
\
K

¥
N

=~
)
)
J |
I

.
<

Y
n
R3
22
J

.
Q

Displays the fault.

By resetting the fault, the display en-
tered just prior to the fault occur-
rence is returned.
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Fault reset cannot be activated while forward/reverse run signal from control circuit terminal
is ON. Turn OFF the signal and check the safety of the sorrounding area, then reset the invert-




5 SETTING OPERATION CONDITIONS

5.4 INITIALIZE MODE

As described below, the access level to set/read constants or control method can be selected. Set
initialize mode constants before use of the VS-686SS5.

The following table shows the constants for initialize mode.

Table 25 Initialize Mode

Constant

No. Name Description
0: Exclusive for monitoring
A1-01 canbe set/read and U constants in QUICK-START level can be read.
2: QUICK-START
AL-01 Access level Constants required for quick-start operation can be set/read.

(change enable during run) |3: BASIC
Constants required for basic operation can be set/read.

4: ADVANCED
Constants required for advanced operation can be set/read.

5: Open loop vector
A1-02 | Control metod
6 : Flux vector

Constant initialization

2220:  2-wire sequence

A1-03 | Initialize (Returns to the value set at the factory prior to shipment.)

3330: 3-wire sequence

A1-04 | Password 1 (for input) For future use (Do not set because of special function.)
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Constant Initialization

All the constants are returned to the initial setting by initialization. Several constants such as motor

constants cannot be initialized. For details, refer to APPENDIX 4.

Table 26  Constant Initialization

Step

Description

Key Sequence

Digital Operator Display

Remarks

Displaying speed reference

Move to program mode.

Select A1-03.

Display the set value.

Input 2220.

Write-in the value.

Return to constant No. display.

Return to drive mode.

DRIV
PRG

DATA
ENTER

DSPL

DRIV
PRG

7 srifriri
R AN

Constant No. display

-

)
Y
Ny
Y

‘I:’l 7 ¥

™
Ny J
g
<J
g
<J
g
<J

Ny
R
O
iy

m
J
D\

™
Ny J
g
<J
g
<J
g
<J

Displays the constant No. selected
formerly.

Displays for 0.5 seconds.

Display return to 0.

Speed reference return to 0.
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5 SETTING OPERATION CONDITIONS

55 PROGRAM MODE

The constants of the VS-686SS5 are composed of group symbols, function numbers and serial num-
bers[for[¢ach[function[item[ds[$hown[below.[JUse[] A Jor[JVv ]J[key[do[¢hange[fhe[display[pf[group
symbol,[function[humber[pr[$erialhumber[dnd[$elect[dne[by[[DATA/ENTER]key.[|For[dletails[df
the[¢onstants,[fefer[lo[APPENDIX[4[dr[Descriptive[Manual[for[Constants.

Constant No.

Od-15
LSeriaI No. for each

function item

Function No.

Group

[Example]

— U Monitor constants

— A Initialize constants

— b Application-related constants

I C Adjustment constants

— d Speed reference-related constants

— E Motor-related constants

[ F Option-related constants

[ H Control circuit terminal-related constants
— L Protection-related constants

— o Digital operator-related constants

— T Tuning-related constants

Select BASIC or ADVANCED and change the deceleration time (C1-02) from 10.0 to 20.0 seconds.

Table 27 Changing Constant Data

Step Description Key Sequence Digital Operator Display Remarks
Displaying speed reference v ¢ "7 7
~ 7 L7
(1 | Move to program mode. DRIV . Displays the constant No. selected
S Constant No. display formerly.
® [sacian DR (A5
R 7 L C
(3) |Display set value. DATA ,‘7 11
ENTER L7 4y 7y
h he value. = —
@ | Change the value [(Z)[A)~] s 0=0s00
LIl C Ly
(5) | Write-in the value. DATA i 7 Displays for 0.5 seconds.
ENTER _ o
(6) |Displays the set value. F 17 T Fvi
LV Ld C L.
Return to constant No. display. Py Returns to display before write-in.
displ r "7 " display bef ite-i
DSPL -
/ N e =~
Return to drive mode. DRIV ~ (777777
PRG IR AN
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5.6 MODIFIED CONSTANTS MODE

Compares the constant values preset at the factory with the values changed by the user, and displays
the constants changed from the preset constants automatically. In this mode, constants can be read;
in addition, they can also be set or changed.

[Example]

Read the constants C1-01 (acceleration time 1) and E1-01 (input voltage) when the factory settings
have been changed. In addition, change the setting of E1-01 (input voltage) from 220V to 230V
in this mode.

Table 28 Typical Operation in Modified Constants Mode

Step Description Key Sequence Digital Operator Display Remarks
Power ON
(D | Switch to REMOTE mode. LOCAL I
REMOTE L6 ey
REMOTE LED ON
(@ | Select modified constants mode. I %Ml — 4 ' Modified constants mode can be ac-
RESET PRG L =R cessed from drive mode by depress-
DRIVE LED blinks. ing [RESET] and [DRIVE/PRGM]
keys simultaneously. Verify that
DRIVE LED is blinking.
(3 | Verify the set value. DATA 17 /7
ENTER IRy NN
(4) | Return to constant No. display. ~ g v 7
DSPL IR f—idq 7
L/
(5) |Display the next-to-be-changed J J — 7 ¢
constant. A v L [y N
(6) | Verify the set value. DATA = = 177
ENTER L id4
(7) | Change the value. | Z I-A - = 17
g Y WY N
(8) | Write-in the value. DATA — ¢ Displays for 0.5 seconds.
ENTER o o
(9) |Displays the set value. = 177
L 7404640
Return to constant No. display. - e Y
DSPL r F =47 7
@) |Return to drive mode. DRIV C i
PRG = RN NN
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6 MAINTENANCE AND INSPECTION

6 MAINTENANCE AND INSPECTION

/A WARNING

¢ Never touch high-voltage terminals in the inverter.
Failure to observe this warning can result in an electric shock.

¢ Replace all protective covers before powering up the inverter. To remove the cover,
make sure to shut OFF the molded-case circuit breaker.
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 electrical shock.)
Failure to observe this warning can result in an electric shock.

/\ CAUTION

e The control PC board employs CMOS ICs. 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.

This chapter describes basic maintenance and inspection procedures for the VS-686SS5.
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6.1 PERIODIC INSPECTION
The VS-686SS5 will function longer if it is kept clean, cool and dry, while observing the precautions
listed in Par. 2.3. Check for tightness of electrical connections, discoloration or other signs of
overheating or aging. Use Table 29 as your inspection guide. Before servicing, turn OFF AC main
circuit power and be sure that the CHARGE LED is OFF.
Table 29 Periodic Inspection
Component Check Corrective Action
External Terminals, Loose screws Tighten.
Unit Mounting Bolts,
Connectors, etc. Loose connectors Tighten.
. . . Blow with dry compressed air of 39.2x10%* to
Heatsink Build-up of dust and dirt 58.8 104 Pa (4 to 6kg-cm?) pressure.
Blow with dry compressed air of 39.2x10* to
Printed Circuit Board | Accumulation of conductive dust or oil. | 58.8 % 104 Pa (4 to 6kg-cm?) pressure. If dust and
oil cannot be removed, replace the board.
For abnormal noise and vibration.
Cooling Fan Whether the cumulative operation time | Replace the cooling fan.
exceeds 20,000 hours or not.
. . Bl ith d ssed air of 39.2x10% t
Power Elements Accumulation of dust and dirt 58%” x‘iv(l)4 P ar(}i‘ tc(()) Iéllf grecs rsnez) ?)lrre s(;u e X 0
Smoothing Capacitor | Discoloration or odor Replace the capacitor or inverter unit.
6.2 PARTS REPLACEMENT SCHEDULE (GUIDELINES)

Replace the following parts periodically, for a long, safe, trouble free working life of VS-686SS5.

Table 30 Parts Replacement Schedule

Parts Interval (Approx.) Remarks
Cooling Fan 2 to 3 years Replace with new one.
Smoothing Capacitor 5 years ﬁigleﬁfo‘r;h new one. (Decided after
Breakers or Relays — Decided after inspection.
Fuse 10 years Replace with new one.
Aluminum Electrolytic 5 Replace with new one. (Decided after
Capacitor on PC Board years inspection.)

Operating conditions are as follows:
Ambient temperature :
Load factor

30°C yearly average
80% or below
20 hours or below /day

Operation rate




7 TROUBLESHOOTING

7

TROUBLESHOOTING

This chapter describes the inverter fault display and the fault contents caused by motor/machine mal-
functions and the corrective actions to be taken.

7.1 FAULT DIAGNOSIS AND CORRECTIVE ACTIONS
When the VS-686SS5 detects a fault, the fault is displayed on the digital operator and activates the fault
contact output and the motor coasts to a stop. Check the cause in Table 31 and take the corrective
actions. If the inspections or corrective actions described cannot solve the problem, contact your
YASKAWA representative immediately.
To restart, turn ON the reset input signal or depress [>RESET] key or shut OFF the main circuit power
supply once, to reset the stop status.
Table 31 Fault Diagnosis and Corrective Actions
Fault Display Description Details Corrective Action Rank*
The main circuit DC voltage fell below
the undervoltage detection level while
Main circuit und It running or decelerating and momentary
10 ! ain cureult undervolage power loss ride-through time elapsed. A
- (UV1) Detection level: * Check the power supply wiring.
200 V class: Approx. 190 V or less * Correct the line voltage.
400 V class: Approx. 380 V or less
I Pre-charge contactor open The pre-charge contactor opened while A
L (UV3) running or decelerating.
® The main circuit DC voltage fell below
f_,’,_, Momentary power loss (UV) the undervoltage detection level. — C
* The pre-charge contactor opened.
* Check that motor insulation has not
-r Inverter output grounding current deteriorated.
- Ground fault (GF) exceeded 50% of inverter rated current. ¢ Check that connection between inverter A
and motor is not damaged.
* Check the motor coil resistance.
I 0 { (OC The inverter output current exceeded the | ® Extend the accel/decel time. A
or vercurrent (OC) OC level. * Check the motor insulation.
® Multi-meter check
The main circuit DC voltage exceeded the
ov le\fel. ¢ Extend the deceleration time. A .
m N Overvoltage (OV) Detection level: « Add braking circuit (C during
200 V class: Approx. 406 V axing cireutt. stop)
400 V class: Approx. 812 V
The motor speed exceeded the overspeed
level (F1-08).
P 5 Overspeed (OS) Detection time: F1-09 Check the load. B
The inverter operates according to the set-
ting of constant F1-03.
The deviation of the speed reference and
speed feedback exceeded the regulation
1C Speed deviation (dEV level (F1-10). Check the load B
e peed deviation ( ) Detection time: F1-11 eck the load.
The inverter operates according to the set-
ting of constant F1-04.
(Contd)
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Table 31 Fault Diagnosis and Corrective Actions (Cont’d)
Fault Display Description Details Corrective Action Rank*
. * E}TS;SSZIZEZ?ZGSi?S?IOH caused by | Check the PG wiring cable and connec-
~AF Phase Z pulse fault (ZdEV) P . tor. A
CoC o * Malfunction caused by phase Z pulse .
. ¢ Readjust the zero-pulse.
error or noise
* Check the motor constants. (Refer to
page 44.)
* Set the constant induced voltage
(E1-13) to a value that is 10% less than
5 ,’— o Step out (STO) Control is disabled by step out. that of Ke on the nameplate. A
¢[Check[the[operating[tdmperature[of
the motor.
¢ Decrease ASR gain (C5-01).
¢ Decrease accel time (C1-01).
The PG line is broken. .
Detction tmes F1-13 : Check the PG lnc.
,’-' ’7 - PG open circuit (PGO) . ' . ¢ Check the condition of the motor lock or B
== The inverter operates according to the set-
. the load.
ting of constant F1-02.
r-ir Excessive ripple in DC bus bar | ¢ Inverter input voltage has open-phase. | ¢ Check the line voltage. A
rr voltage (PF) * Large unbalance in input voltage. * Re-tighten the input terminal screws.
* Check the output wiring.
,’ /—- Load open-phase (LF) Inverter output has open-phase. *3 ¢ Check the motor impedance. A
* Re-tighten the input terminal screws.
] F E' x4 | Outputcurrentunbalance (LF2) | A large unbalance occurred in the output | ¢ Check the output wiring. A
L current because of one of the following | e Re-tighten the input terminal screws.
€auses. ¢ Check the disconnection of the motor
¢ The inverter output wiring is faulty. coil.
* ASR gain setting is incorrect. * Decrease ASR proportional (p) gain 1
¢ Failure occurred with parts on the output (C5-01).
side of the inverter. * Replace the inverter.*5
* Motor is faulty. * Replace the motor.*5
(Unbalanced impedance in motor)
¢ Check thy t il resistance.
5 [ Load short-circuit (SC) Inverter output (load) is short-circuited. . thZk thz 22;; ;:I(:Slulrztsi;s:nce A
arer * Main transistor was broken. Check for damaged transistor, load side
o Fuse blown (PUF) « DC circuit fuse was blown. short-circuit, grounding, etc. A
The transistor heatsink temperature
Y, o exceeded the allowable value (95°C).
anr Inverter overheat alarm (OH) The inverter operates according to the set- | * Check the heatsink and the ambient tem- B
ting of constant L8-03. perature.
¢ Check the filter and the fan.
I . The transistor heatsink temperature
anr g Tnverter overheat (OH1) exceeded the allowable value (105°C). A
T ) Inverter output exceeded the motor )
oL 7 Motor overload (OL1) overload level. Reduce the load. A
) Inverter output exceeded the inverter * Reduce the load.
oL C Inverter overload (OL2) overload level. * Extend the acceleration time. A
Torque exceeded overtorque detection
level 1 (L6-02).
o ,i _-,' Overtorque detection 1 (OL3) | Detection time: L6-03 B
The inverter operates according to the set-
ting of constant L6-01.
Check the load.
Torque exceeded overtorque detection
level 2 (L6-05).
o ,i '—,’ Overtorque detection 2 (OL4) | Detection time: L6-06 B
The inverter operates according to the set-
ting of constant L6-04.
r Braking transistor fault (RR) | The braking transistor has failed. Replace the inverter. A
(Cont'q)

68




7 TROUBLESHOOTING

Table 31  Fault Diagnosis and Corrective Actions (Cont’d)
Fault Display Description Details Corrective Action Rank*
Braking resistor unit overheat The braking resistor unit temperature has
r ,'-,’ (RH) & exceeded the allowable value. Reduce the regenerative load. A
(Protects only inverter built-in type)
. . Transmission fault with transmission op- . .
I YT = Transmission fault with trans- | . . Check the transmission devices and the
Y I B . . tion (detected when the fault contirnued for Lo A
mission option (bUS) transmission signals.
2.5 seconds)
External fault, defined by user specifica-
r~ v | External fault from transmis- | External fault was input from the transmis- | tion, was input from the transmission op- B
cru sion option (EF0) sion option. tion. Find the external fault items from the
I/0 list and correct it.
- External fault at terminal 3
Cr3 |ERm) B
- External fault at terminal 4
7 (EF4) B
CCrC External fault at terminal 5 Fault occurred in the external control .. . . B
crra (EF5) L Check the condition of the input terminal.
circuit. . . .
K . If the fault is displayed when terminal is
-rer- External fault at terminal 6 The inverter operates according to the set- not connected, replace the inverter. B
cCrro (EF6) tings of constants H1-01 to H1-06.
-rr External fault at terminal 7
_r (EF7) B
-rr External fault at terminal 8
Cr O |(EF) B
* Transmission between the inverter and
Control circuit fault 1 (CPF00) digital operator cannot be established 5
[ e gg (Digital operator transmission seconds after supplying power. A
fault) * MPU peripheral element check fault o
(initial) * Insert the digital operator connector
again.
° "(li"'rapsrlmsswn bfftweel;jlthi 1r‘1jverter ‘E‘d * Check the control circuit wiring.
Control circuit fault 2 (CPFO1) | &8 OPCratoris estaviishec once alier |« Replace the control card.
rOC 7 1 Dieital tor tr: T supplying power, but later transmission A
LI 1(° llgtl al operator transmission fault continues for more than 2 seconds.
ault) * MPU peripheral element check fault
(initial)
[,’-'/-_g:' Baseblock circuit fault (CPF02)
[ FF ]S | EEPROM fault (CPF03) A
7~ rvr— rvi ¢ | CPU internal A/D converter Inverter control unit fault. Replace the control card. A
L 77 07T | fault (CPFO4)
— rvr— rvr— | CPU external A/D converter
L 77 L4 2 | fault (CPFOS) A
[ e 55 ?C[)IEIISS 6<):ard connection fault The option card is not installed correctly. | Install the option card again. A
~ rvr— —vrv | A/D converter fault in option | Option card (AI-14B/U) A/D converter | ® Check the option card contact part. A
L /7T £L7 | card (CPF20) fault * Replace the option card.
Cross-diagnose fault between | Diagnosis data has not been updated for | e Check the transmission option contact
[ ,’-' ,’- _-’ _—-,’ transmission option and control | more than 0.2 seconds between the trans- part. A
card (CPF23) mission option and the control card. * Replace the transmission option.
r i, EEPROM internal data did not match
crr EEPROM writing fault (Err) when initializing the constant. Replace the control card. A
o ,’-_' E ,:,' ,’ kVA selection fault (OPE01) kVA selection fault Check and set the constant data. D
,_-,,’-'Eg,_:' E:(())lr;}sitg;; setting range fault Constant data is out of range. Check the constant data settings. D
77 — rv = | Multi-function contact input The same values are set except for F and . .
O 43 | selection fault (OPE03) FF. Check the function selection. D
(Contd)
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Table 31

Fault Diagnosis and Corrective Actions (Cont’d)

Fault Display

Description

Details

Corrective Action

Rank*

R
"
J

D
N
O

Option reference selection
fault (OPEO05)

* C-option is not connected although run
command from C-option is selected.

¢ C-option is not connected although fre—
quency reference from C-option is se—
lected.

* Check and set the constant data.
* Connect the C-option.

D
‘
M
N
®

Control method selection fault
(OPE06)

PG contorl card is not connected during
flux vector control.

Connect PG control card.

Q)
N

J
<

D
N

Multi-function analog input
selection fault (OPEQ7)

C-option is AI-14B and option/inverter
change is selected.

Check and set the constant data.

R
j
2
N

Multi-function input/output
selection fault (OPEOS)

Any of the following setting faults has oc-

curred:

¢ The setting unused in the control method
is selected for F4-01 and F4-04.

¢ The setting unused in the control method
is selected for F5-01 and F5-02.

¢ The setting unused in the control method
is selected for H1-01 to H1-06.

¢ The setting unused in the control method
is selected for H2-01 to H2-03.

¢ The setting unused in the control method
is selected for H3-05 and H3-09.

¢ The setting unused in the control method
is selected for H4-01 and H4-04.

¢ The setting unused in the control method
is selected for 01-01.

Check and set the constant data.

0
™
3

Q
S
l\

R/min setting fault (OPE10)

The settings of E1-06 to E1-08 do not satis-
fy the following conditions:

E1-06 = E1-07 = E1-08

Check and set the constant data.

R
™
X

D
N

Energy-saving control
constants setting fault

Energy-saving control constant values are
out of range.

Check the motor nameplate values and in-
verter constants (E-constants) settings.

Digital operator fault (OPr)

The digital operator was disconnected dur-
ing operation by run command from the
digital operator.

* Check the wiring cable and the digital
operator connection.
* Replace the control card.

70

*1: The ranks are classified as follows:
Major fault (Motor coasts to a stop, digital operator indicator lights, and fault contact

A

B:

C:

D:

is output.)

According to the constants for major/minor fault selection (constants underlined in the
table), major fault (Motor coasts to astop or decelerates to a stop, digital operator indica
tor lights, and fault contact is output.) or minor fault (Rank C) can be selected.
Minor fault [Operation continues, digital operator indicator blinks, no fault contact is
output, and minor fault contact is output (when multi-function output is selected)].
Warning (Operation cannot be performed, digital operator indicator lights, no fault
contact is output, no minor fault contact is output.)

)~
#2: LV L2 47 s displayed for the fault trace (U2 constant) and fault record (U3 constant).

*3: A load of 30% or less may result in incorrect detection of the load.

*4: The display is applicable for software No. 1033 or later (FLASH side). To check which ver-

sion

is being used, refer to U1-14.

*5: If replacing the motor, contact your YASKAWA representative.




7 TROUBLESHOOTING

7.2

MOTOR FAULTS AND CORRECTIVE ACTIONS

If any of the following faults occurs in the motor, check the cause and provide the relevant corrective
action. If these inspections and corrective actions cannot solve the problem, contact your YASKAWA
representative immediately.

Table 32 Motor Faults and Corrective Actions

Fault

Check Point

Corrective Action

Motor does not rotate.

Power supply voltage applied to power supply
terminals R, S, T?

- Turn ON power supply.

- Turn OFF power supply, and then ON again.
- Check power supply voltage.

- Make sure terminal screws are tight.

Use rectifier type voltmeter to test. Voltage
output to output terminals U, V, W correct?

Turn OFF power supply, then turn ON again.

Motor locks due to excessive load?

Reduce the load and release the lock.

Fault displayed in digital operator display?

Check Table 29.

FWD or REV run command entered? (only for
REMOTE operation)

Check the wiring.

Speed setting voltage entered?
(Only for REMOTE operation)

- Correct the wiring.
- Check speed setting voltage.

Speed reference selection (b1-01), run com-
mand selection (b1-02) correct?

Input the correct set value.

Motor rotation
reverses.

Wiring of terminals U, V, W correct?

Match wiring to the phase order of the motor
leads U, V, W.

FWD and REV run signal wirings correct?

Correct the wiring.

Motor rotates, but
variable speed not
available.

Wiring of speed setting circuit correct?

Correct the control circuit wiring.

Load excessively large?

Reduce the load.

Motor speed too high
or too low.

Motor ratings (number of poles, voltage)
correct?

Check motor nameplate specifications.

Accel/decel speed change ratio for gears, etc.
correct?

Check speed changer (gears, etc.)

Torque reference saturated?

Check the settings of U1-09 and L7-01 to L7-04.

Maximum speed set value correct?

Check the maximum speed set value (E1-06).

Motor speed not
stable during
operation.

Load excessively large?

Reduce the load.

Load variation excessively large?

- Reduce the load variation.
- Increase inverter and motor capacity.

Power supply open-phase?

Check the wiring.

Motor does not rotate
when the power sup-
ply is turned ON with
the operation com-
mand entered.

After switching between LOCAL/REMOTE,
the setting of (b1-06) correct?

Set b1-06=1.
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APPENDIX 1

SPECIFICATIONS

Table A—1 Variable Torque Series Specifications
Model SSR1-
Mounting Method Foot-mounted type, flange-mounted type
Enclosure Totally-enclosed fan-cooled type (IP44)
_ | Rated min-! 1750 min-! 1450 min-! 1150 min"!
£ 200V class
< |Output Range 400V class 0.4 to 75 kW 0.4 to 55 kW 0.4 to 45 kW
Speed Control Range (Continuous) 1:10 (Variable torque) (Refer to * for constant output range.)
Time Rating Continuous
Insulation Class Class F
Sensor Without PG
= 200V class: 200/208/220V 50Hz, 200/208/220/230V 60Hz
g |Input Voltage 400V class: 400/415/440/460V 50/60Hz
(g';_) Allowable Voltage Fluctuation +10% to -15%
g Allowable Frequency Fluctuation +=5%
Control Method Open loop vector
Starting Torque 50%
Speed Control Range 1:10
é Speed Control Accuracy +0.2%
'g Torque Limit Provided
G | Torque Accuracy +10%
E . Digital command: 0.01%
G | Run Speed Resolution Analog command: 0.05% (11 bit + code)
% Overload Capacity 150% of rated output current for one minute
8 Run Speed Setting Signal -10 to 10V, 0 to 10V, 4 to 20mA
Accel/decel Time 0 to 6000 seconds
_ Main Functions PID control, overtorque. detection, torpu_e limit, multi-step spef:d operation,
e accel/decel time change, 3-wire sequence, auto-tuning
0 Motor Overload Protection Protected by electronic thermal overload relay
= Instantaneous Overcurrent Motor coasts to a stop at approx. 200% of inverter rated current.
Blown Fuse Protection Motor coasts to a stop by blown-fuse.
2 | Overload Motor coasts to a stop after one minute at 150% of rated output current.
'% o | 200V class: Motor coasts to a stop if main-circuit voltage exceeds 406V.
S vervoltage 400V class: Motor coasts to a stop if main-circuit voltage exceeds 812V.
Lé;, Undervoltage 200V class: Motor coasts to a stop %f ma%n—c%rcu%t voltage drops to 190V or below.
g 400V class: Motor coasts to a stop if main-circuit voltage drops to 380V or below.
% Heatsink Overheat Protected by thermistor
- (S(t)a\}irli/rzl\; ngl:al(I”r;evention) Stall prevention during deceleration
Ground Fault Protected by electronic circuit
Power Charge Indication Charge LED stays ON until bus voltage drops below 50V.
Location Indoor (protected from corrosive gases and dust)
g Humidity 90% RH or less (non-condensing)
E Storage Temperature -20°C to +60°C
.g Ambient Temperature -10°C to +40°C (Enclosed wall-mounted type), -10°C to +45°C (Open chassis type)
T | Elevation 1000 m or less
Vibration 9.8 m/s2 (1G) at 10 to less than 20 Hz, up to 2 m/s2 (0.2G) at 20 to 50 Hz

*Constant output range is as follows:

1750 min-T

1450 min-T 1150 min-T

1:1.5 (0.4 to 75 kW)
1:1.3 (90 to 160 kW)

1:1.5 (0.4 to 55 kW)
1:1.3 (75 to 160 kW)

1:1.5 (0.4 to 45 kW)
1:1.3 (55 to 160 kW)

Note: Variable torque series cannot be used to the following applications:
¢ Commercial power supply / inverter power supply switch operation
¢ One inverter drives several motors (multi-motor drive).
¢ Start during motor run




APPENDIX[T] SPECIFICATIONS

Table A-2 Constant Torque Series Specifications

Model

SST4-

Mounting Method

Foot-mounted type, flange-mounted type

Enclosure Totally-enclosed type, totally-enclosed externally-cooled type (IP44)
Rated min! 1750 min-! 1450 min-! 1150 min-!
*g 200V class 0.4 to 75 kW 0.4 to 75 kW 0.4 to 75 kW
< | Output Range
400V class 0.4 to 300 kW 0.4 to 250 kW 0.4 to 200 kW
Speed Control Range (Continuous) 1:500 (Constant torque) (Refer to * for constant output range.)
Time Rating Continuous
Insulation Class Class F
Sensor With PG
= 200V class: 200/208/220V 50Hz, 200/208/220/230V 60Hz
2 | Input Voltage
=3 400V class: 400/415/440/460V 50/60Hz
n
g Allowable Voltage Fluctuation +10% to -15%
& | Allowable Frequency Fluctuation *5%
Control Method Flux vector
Starting Torque 150%
Speed Control Range 1:500
2 Speed Control Accuracy % 0.02%
B Torque Limit Provided
3 | Torque Accuracy *5%
5}
o ) Digital command: 0.01%
8 | Run Speed Resolution -
o Analog command: 0.05% (11 bit + code)
g Overload Capacity 150% of rated output current for one minute
é Run Speed Setting Signal -10 to 10V, 0 to 10V, 4 to 20mA
Accel/decel Time 0 to 6000 seconds
PID control, overtorque detection, torpue limit, multi-step speed operation,
Main Functions accel/decel time change, 3-wire sequence, speed control/torque control change
% auto-tuning
z Motor Overload Protection Protected by electronic thermal overload relay
B Instantaneous Overcurrent Motor coasts to a stop at approx. 200% of inverter rated current.
Blown Fuse Protection Motor coasts to a stop by blown-fuse.
@ | Overload Motor coasts to a stop after one minute at 150% of rated output current.
'% 0 It 200V class: Motor coasts to a stop if main-circuit voltage exceeds 406V.
S vervotlage 400V class: Motor coasts to a stop if main-circuit voltage exceeds 812V.
I
o 200V class: Motor coasts to a stop if main-circuit voltage drops to 190V or below.
> | Undervoltage . S
B 400V class: Motor coasts to a stop if main-circuit voltage drops to 380V or below.
% Heatsink Overheat Protected by thermistor
o p
tall P t
Stall Prevention . Stall prevention during deceleration
(Overvoltage Prevention)
Ground Fault Protected by electronic circuit
Power Charge Indication Charge LED stays ON until bus voltage drops below 50V.
Location Indoor (protected from corrosive gases and dust)
:]E; Humidity 90% RH or less (non-condensing)
g Storage Temperature -20°C to +60°C
.g Ambient Temperature -10°C to +40°C (Enclosed wall-mounted type), -10°C to +45°C (Open chassis type)
= -
w | Elevation 1000 m or less
Vibration 9.8 m/s% (1G) at 10 to less than 20 Hz, up to 2 m/s2 (0.2G) at 20 to 50 Hz

*Constant output range is as follows:

1750 min-T

1450 min-T 1150 min-1

1:1.5 (0.4 to 75 kW)
1:1.3 (90 to 160 kW)
1:1.2 (200 to 300 kW)

1:1.5 (0.4 to 55 kW)
1:1.3 (75 to 160 kW)
1:1.2 (200 to 250 kW)

1:1.5 (0.4 to 45 kW)
1:1.3 (55 to 160 kW)
1:1.2 (200 kW)

Note: Constant torque series cannot be used to the following applications:
* Commercial power supply / inverter power supply switch operation
¢ One inverter drives several motors (multi-motor drive).
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APPENDIX2 DIMENSIONS (mm)

200 V/400 V Class Inverters of 15 kW and Lower

The following diagram shows a 200 V class, 1.5 kW inverter. Remove the top and bottom covers
when mounting 200 V/400 V class inverters of 15 kW or lower in an enclosure.

#®

i i —

0000

K )

4-d

200 V/400 V Class Inverters of 18.5 kW and Higher

The following diagram shows a 200 V class, 18.5 kW inverter.

g 10 i

Mounting Dimensions for 400 V Class Inverters of 220 to 300 kW

‘Wﬁ{ Max. Applicable Motor
- Output Wi | W2 | W3 | W4 | W5 | W6
y ¢ O [kw]
220 750 | 440 | 310 | 850 | 285 | 565
300 750 | 440 | 310 | 873 | 298 | 575
M




APPENDIX[2[_] DIMENSIONS[{finm)

Table A-3 VS-686SS5 Dimensions (mm) and Approx. Mass (kg)

Max. Open Chassis Type (IP00) Enclosed Wall-mounted Type (NEMA1)
Volt- | Applicable Mount- | DC
age Motor Approx. Approx. ing Reac-
Class Output w H D w1 H1 H2 Mass W H D wi Hi H2 Mass | Holesd | tor ™!
kW] *1
0.4
0.75 140 | 280 | 160 | 126 | 266 | 7.0 3 140 | 280 | 160 | 126 | 266 | 7.0 3 M5
15
2.2
140 | 280 | 180 | 126 | 266 | 7.0 45 140 | 280 | 180 | 126 | 266 | 7.0 45 M5
3.7 Option
5.5 55 55
75 200 | 300 | 205 | 186 | 285 | 8.0 5 200 | 300 | 205 | 186 | 285 8.0 5 M6
200V 1 380 7.5
250 | 380 | 225 | 236 | 365 | 7.5 11 250 225 | 236 | 365 11 M6
Class 15 400 275
18.5 610 87.5
325 | 450 | 285 | 275 | 435 | 7.5 28 330 285 | 275 | 435 32 M6
22 675 152.5
30 61 67
425 | 675 | 350 | 320 | 650 | 12.5 430 | 985 | 350 | 320 | 650 |212.5 M10 Built-
37 62 68 -
in
45
55 475 | 800 | 350 | 370 | 775 | 125 80 480 | 1110 | 350 | 370 | 775 |2125 87 M10
75 575 1 925 | 400 | 445 | 895 | 15.0 | 135 580 | 1290 | 400 | 445 | 895 | 270 145 M12
0.4
075 140 | 280 | 160 | 126 | 266 | 7.0 3 140 | 280 | 160 | 126 | 266 | 7.0 3 M5
15 4 4
2.2 140 | 280 | 180 | 126 | 266 | 7.0 45 140 | 280 | 180 | 126 | 266 | 7.0 45 M5
3.7 ' ' Option
5.5
75 200 | 300 | 205 | 186 | 285 | 8.0 6 200 | 300 | 205 | 186 | 285 8.0 6 M6
11
5 250 | 380 | 225 | 236 | 365 | 7.5 11 250 | 380 | 225 | 236 | 365 7.5 11 M6
400V 18.5 29 32
325 | 450 | 285 | 275 | 435 | 7.5 330 | 610 | 285 | 275 | 435 | 875 M6
Class 22 31 34
30
785 87.5
37 325 | 625 | 285 | 275 | 610 | 7.5 44 330 285 | 275 | 610 48 M6 )
45 850 1525 Buili
55 81 87
455 | 820 | 350 | 350 | 795 | 12.5 460 | 1130 | 350 | 350 | 795 |212.5 M10
75 82 88
110 375 135 375 145
575 | 925 445 | 895 | 15.0 580 |1290 445 | 895 | 270 Mi12
160 400 145 400 155
220 950 | 1450 | 435 *2 11400 | 25 360 M12
300 960 | 1600 | 455 *2 11550 | 25 420
*1  Same for open chassis type and enclosed wall-mounted type.
*2  See page 70 for mounting dimensions.

Note:[Anfttachmentibtbquiredfibfthountfheldoolingffins[(finkction)dnfthe[dutsideldfthefnclo-

sure[For[ROOV/400[V[tlass{nverters[bf 1 5[k W[br[Jess.[] Contact[our[[YASKAWA Jepresenta-
tive[for[Hetails.[] Dimentional[frawings[for[Jnodels[jwith[Externally[jnounted[fooling[¥ins[hnd

other[§pecial[fequirements[dre[d1so[dvailable[from[your[YASKAWA[fepresentative.
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APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.1

BRAKING RESISTOR UNIT

For Model CIMR-SSA20P4 to -SSA27P5 (200 V Class 0.4 to 7.5 kW),
Models CIMR-SSA40P4 to -SSA4015 (400 V Class 0.4 to 15 kW)

Use sequencer to break
power supply side on
overload relay trip contact
of braking resistor unit.

Overload Relay Trip Contact

DC Reactor
(Option) +

Braking Resistor Unit %

Short-circuit ' !
MCCB c !
3-Phase N M
M
Power Supply |- p——) ().._J v \..._..._.{ R (L1) U (T1) © otor
200 to 230 V N
50/60 Hz S o) Oed YA © s (L2) V(T2) ©
or M -
T o O T (L3) W (T3) ©
380 to 460 V
Hz >k 400/200 V VS-686SS5
50/60 {V\N\
1
* |THRX OFF ON.  MC | ’
: Q01010 O mf i
1 5 6 {SA i . Ground (200V Class : 100Q or less
1| Overload Relay Trip Contact ! 400V Class : 10Q or less)
1| of Braking Resistor Unit THRX | .
1 [l " i o3l Ty I )
[ ‘*5**"‘""“1“'" Ma e L JMA....{- o
i .4 -{SA}- | Analog b e
! MC TRX : Monitor 2| _ L 4% Multi-function Analog Output
I SRt SO — ; Co “am} 10 to +10V 2mA
1 T;T 1 ! : ‘...’ (Output Current at Factory
' B ' P |- Setting)
: - IBX -+, : ‘l ~ .
. 1
b —(20/18)- B o Sl i1
Fault - RR. 4 Multi-function Analog Output
Contact Analog : | 1 -~ 1 -10t0o+10V 2mA
Monitor 1] | 22 _+='gM*! (Rotation Speed at Factory
F R — 7T TN Setting)
orward Run/Stops-—, — 1 Forward Run when G Ny
R RSt 1o CLOSED (12)
«-%Ymkm}«‘ 2 Reverse Run when
External Fault Lo CLOSED
O O { 3
T —@®
Fault Reset St g 4 Fault Contact Output
Multi-step Speed Setting 1 : | 250 VAC 1 A or less
Master/Aux Change)=—
Factory ;\/Ij;i-e;/teL:Sp:?:’ + ; > 5 | Multi-function 30VDC 1Aorless
i }
Setting Setting 2 6 ot 6 Contact Input [}
[
Jog Reference 5 : : 7 = Multi-function Contact Output
S | 250 VAC 1 Aorless
External Baseblocl o : | g | [0 1 } 30 VDC 1Aor less
I — (Signal during Running at Factory
L 11 Sequence Common Setting)
‘\ i Terminal (OV)
g’ '
- _
12 Shield Sheath
;} Connection Terminal Open Collector 1
2kQ T 2 i
€ ' - (Zero Speed Signal at
I ;‘ N . M 15 Speed Setting Powe} el ! Factory Setting)
— b Supely +15V 20mAy ‘\FL“ 2 Open Collector 2 Multi-function Open
2KkO Oto+10V [ 13 Master Speed Ref.{ N 1 e (Speed Agree Signal Collector Output
External p ! | 010 10V (20kQ) } »t\_g at Factory Setting) 48V 50 mA or less
Speed 4t020mA l ] 14 Master Speed Ref ™\ ) )
Reference T T R 410 20mA (250Q) T Multi-function
0to+10V P L 16 Multi-function Analog Input Output Common
P 0to 10V (20kQ)
oV ., P 17 (Aux Speed Ref. at
'\ K d Factory Setting)
; OV
33 Speed Setting Power Supply |
-15V 20mA

>k The transformer is not necessary for 200V class.

T When installing a DC reactor (option), remove the common bar between @1 and 2 terminals
(provided as standard) and connect a DC reactor with the terminals.

4 When using the braking resistor unit, set constant L3-01 to “0” (overvoltage prevention selection
is disabled). If it is not changed, the inverter may not stop within set decel time.



APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.2 BRAKING UNIT AND BRAKING RESISTOR UNIT

For models CIMR-SSA2011, -SSA2015 (200 V Class 11, 15 kW)

I T
h -
Braking Unit o L’J Braking Resistor
(Option) e Y . Unit (Option) ¥
Lovel [,
Use sequencer to break Detectign:lq 107 O 2
power supply side on DC Reactor L L - -
overload relay trip contact (Option) >k {
of braking resistor unit. e Overload Relay Trip Contact
) i
i
Short-circuit — s !
Bar l,zo)_ }é)-_c e
MCCB MC d1 b2 B3
N
3-Phase R*--—-—vo/_\o-—-‘ Y V] G R (L1)
Power Supply s IS O——M 11 & s (L2)
200 to 230 V S 1
50/60 Hz T S oM { OT (L3)
B . VS-686SS5
I t
D |HRX oFF ON. MC | l
b P O—4 L Comr | }
| & 61 L[SA}-
I | Overload Relay Tﬁ)p (%ntact - :
: of rB_r;:l:I(i*ng«B%sistor Unit THRX ||
! 1 Y
SRS TN
: : Analog ) "‘r T !
\ i Monitor 2 : § 4% Multi-function Analog Output
i ! . - Jamy -10to +10V 2mA
! i ; : ‘.7 (Output Current at Factory
: i i P 71_  Setting)
| [ L - e d
Lo e J r: H
O I
gk *q Multi-function Analog Output
Fi d Run/St " Analog Ty oo -10to +10V 2mA
orward Run/Stops—. MR 1 Forward Run Monitor 1 0 !~ /gm+J (Rotation Speed at Factory
Reverse Run/Stop... | | when CLOSED N Setting)
'''''''''''''''''''' 0 O~~+~IL‘~— 2 Reverse Run ’ -
Braking Unit; | when CLOSED (12)
e |
s | h
External Fault Sl N | 3
I o 18
Fault Reset e : | 4 - ~— @
) ') @ y ] N Fault Contact Output
Multi-step Speed Setting 1 { 250 VAC 1 A or less
(Master/Aux Change) —— ' I 5 X .
Factory WiGit-St8p Spesd B ¢ Multi-function 30VDC 1 Aorless
Setting Setting 2 5o Il | 6 Contact Input @
Jog Reference  —— : :
o 0'*"1'- 7 7 Multi-function Contact Output
External Baseblocis~, 1 J 250 VAC 1 Aor less
— O 8.l 30 VDC 1A or less
i : 1 s c (Signal during Running at Factory
| equence Common Settin
. /l Terminal (OV) 9
L . :
12 Shield Sheath
N Connection Terminal o5 Open Collector 1
2 kQ I . (Zero Speed Signal at
r - . N 15 Speed Setting Powe%‘- he ! Factory Setting)
0to +10 thr b Supply +15V 20méj Open Collector 2 Multi-function Open
2kQ[ Jom (- 48 Master Speed Refy="~ -~ (Speed Agree Signal  Collector Output
External : i 010 10V (20k2) }—q at Factory Setting) 48 V 50 mA or less
Speed 41020 mA P S ) 4 Master Speed Ref ¥
Reference N R 4 to 20mA (2509) . Multi-function
0to+10V ulti-function Analog Input utput Common
Pl 16 Multi-function Analog | [¢) C
i p 0to 10V (20kQ)
ov 1 17  (Aux Speed Ref. at
<! 1 Factory Setting)
AY
33 Speed Setting Power Supply ¢
-15V 20mA

>k When installing a DC reactor (option), remove the common bar between @1 and €2 terminals
(provided as standard) and connect a DC reactor with the terminals.

1 When using the braking resistor unit, set constant L3-01 to “0” (overvoltage prevention selection
is disabled). If it is not changed, the inverter may not stop within set decel time.
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For models CIMR-SSA2018, -SSA2022 (200 V Class 18.5, 22 kW)

Braking Unit
(Option)

power supply side on

of braking resistor unit.

Use sequencer to break

overload relay trip contact

Short-circuit Bar
(Provided as

Standard

Braking Resistor

o
! Unit (Option) >k

Level
Delectlo

o

verload Relay Trip Contact

MCCB '®1 ®2 @3 =Y !
N
3-Phase R-—————-—()/MS)—-M— U@ Mgtor
Power Supply
200 to 230 V § 0 O-—M vV@© M
50/60 Hz T—-'--O o_._N\ W@
o i ———— ! Cooling F:
| ooling Fan
i [THRX OFF ON  mC f ¢
Fro.e-Q I’QTM Ko IM‘ |
! 1o} ?)J {sA | : VS-686SS5 -
} {Overload Relay Trip Contact [ 77‘; .,L Ground (100Q or less)
b rof Braklng Resistor Unit i
1 [y THRX 1
[ S »i() (}E‘. SRR m.Iq |
i L”M = »«J e
: SA} : . Analog
| Mc TRX | Monitor 2. Multi-function Analog Output
I ~0 W“MT* | -10 to +10V 2mA
: @ . | (Output Current at Factory
. TRx L | Setting)
! A -0 O~ f
! e 2018) - K S
(9/\»8 7L Fault
Contact PN S Multi-function Analog Output
Forward Run/stop84.2\ VAN 1 Forward Run wheq Analog ~10to +10 V 2mA
’ 1[ : 7 CLOSED Mio'ltgf 1 (Rotation Speed at Factory
Reverse Run/Stops—, | 2 Reverse Run when Setting)
Braking Unlt: ; CLOSED
FRCI
External Fault ; : 3 -
Fault Reset ——
T 4 | Fault Contact Output
] ault Contact Outpu
Multi-step Speed Setting 1 | j 19
(Master/Aux Change)»—«« I { {5 | Multi-function €. C1) 250 VAC 1 Aor less
Factory Vi stes Sroad O } ( ulti-functiol 30VDC 1Aorless
Setting ulti-step Spee | | Contact Input o _0}" 7@
Setting 2 & B 6 ) ot e
|
Jog Reference P JI | 7 ‘
O Oy < 552 Multi-function Contact Output
External Baseblock—— | | 8 250 VAC 1 Aor less
0 O LR 10 30VDC 1Aor less
[ [ o (Signal during Running at Factory
foood 11 Sequence Common Setting)
\ ( ? ‘ Terminal (V) |
F*' — )
1 2 __ Shield Sheath )
. . ; Connection Terminal o5 Open Collector 1
_I - Paamti -~ (Zero Speed Signal at \;
I - i . \l 15 Speed Setting Powel } :[\_T Factory Setting) ‘
{1 ) Supply +15V 20mA|_ 0 ) )
] ) Open Collector 2 [ Multi-function Open
skl 1 Oto+10V | 13 Master Speed Ref o %,, = (Speed Agree Signal  Collector Output
External | 010 10V (20k2) T j at Factory Setting) 48V 50 mA or less
Speed LA1020mA 4. ... 4 Master Speed Re . ) )
Reference 1 4 to 20mA (250Q) 2? v Multi-function
Oto+10V | 16 Multi-function Analog Input 7 Output Common
| 0to 10V (20kR)
oV | PI 17 (Aux Speed Ref. at
! y Factory Setting)
| oV
33 Speed Setting Power Supply
!

-15V 20mA

>k When using the braking resistor unit, set constant L3-01 to “0” (overvoltage prevention selection

disabled).

If it is not changed, the inverter may not stop within set decel time.
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For models CIMR-SSA4018 to -SSA4045 (400 V Class 18.5 to 45 kW)

Braking Resistor
Unit (Option) >k

Braking Unit
(Option)

Use sequencer to break
power supply side on
overload relay trip contact

[0}

Short-circuit Bar|

of braking resistor unit.

(Provided as

Standard

r@)“@—~©H-
B1 B2 B3

' panaies Overload Relay Trip Contact
Lo © O | v

MCCB !
) MC
3-Phase R"""“"“"O/\ pomeen] uQE Motor
Power Suply ¢ , L
380t0460V S 0« VO
s0/60 H > M L] L
otz T vl wQ
400200V 00 [\ Tren
st ————— £ Voltagemg Cooling
"ltHRx oFF ON  MmC | selection. Fan
i [ePTerg, 0 | 460/440/415/ S
! 5.0 ! 400/380V O ]
[ Overload Relay Trip Contact ! Ground (10Q or less)
' . d N e
X of Braf;g Resistor Unit THRX [ VS-686SS5
i Ot !
! 11 > o 2’ ——TJ"Y\TJ |
: —{SA}- : Analog
i MC TRX i , Monitor 2 Multi-function Analog Output
; QO ———M-L’W\T | Y -10to +10V 2mA
X 3A)- i 4 (Output Current at Factory
rL T Setting)
i ey !
o-
[
T C) (D) T Ay S
~G@fie o )
Contact 14 Multi-function Analog Output
Forward Run/Stops—. 7 "N 1E d Run wh Analog -10to +10 V 2mA
O ; | C‘E’S’S{ED un whent Monitor 1 | ] 22 (Rotation Speed at Factory
R R I Setting)
everse un/Stop O+ { 2 Reverse Run when
Braklng Unit : i CLOSED
CFE |
External Fault (‘w P 3"
T
1
Fault Reset S | { % 4
Multi-step Speed Setting 1 | | . Fault Contact Output
(Master/Aux Change) - " h 250 VAC 1 Aor less
gactory Multi-step Speed L Multi-function 30 VDC 1 Aorless
etting Setting 2 e : Contact Input @
!
Jog Reference o=, |
O P 7 o Multi-function Contact Output
JR— t 250 VAC 1 Aorless
External Baseblock,
R T : A 8 ‘ } 30 VDC 1A or less
ot s (Signal during Running at Factory
} ; 11_ Sequence Common Setting)
. “¥ Terminal (OV)
- | -
12 Shield Sheath
Connection Terminal
2kQ b o5 Open Collectorl 1
4 ool Yoremrie - (Z€0 Speed Signal at
. - .
- m,l [ 15 Speed Setting Powerf ¥ -» Factory Setting)
| — i Supply +15V 20mA_J
0to+10V ' 2 Open Collector 2 Mutti-function Open
2kQ L §3 Master Speed Reff~""— ot (SpEEd Agree Signal CU" g ;J coot tpe
External II | 0o 10V (20k) j - at Factory Setting) a8V B0 mA s
Speed Al2omA Pl 14 Master Speed Ret
Reference [ 4 t0 20mA (2509) 2 —m. Multi-function
Oto+10V Pl 11 16 Multi-function Analog Input Output Common
I i I 0 to 10V (20kQ)
ov 1 P 17 (Aux Speed Ref. at
! Factory Setting)
A

33 Speed Setting Power Supply
-15V 20mA

>k When using the braking resistor unit, set constant L3-01 to “0” (overvoltage prevention selection

disabled).

If it is not changed, the inverter may not stop within set decel time.
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3.3

THREE BRAKING UNITS

IN PARALLEL

For Models CIMR-SSA2030 to -SSA2075 (200 V Class 30 to 75 kW)

Thermal Overload Thermal Overload Thermal Overload
Protector Protector, Protector
1 1 2
Braking Braking| 0 Braking
R Resi
éfﬁ luﬁﬁlsw’ [ FL,Jﬁﬁlsw ( L DBﬁls‘ls‘mr
Level @[ O _£ho SINS) 0 @L@_ﬂ P
Detection ™| S MASTE, MA%TER MASTER
"""" Bhet © [
Use sequencer to break [ B SLAVE SLAVE
power supply side on 1 <11 ) ) ) .
overload relay trip contact - El» TS 5.3 BrakingUnit2 5 % Braking Unit3 } 5
of braking resistor unit. R ?"5’ {:; I l
" 6 2 6 6
3 4 3(6 fa IRE
Thermoswitch Thermoswitch Thermoswitch
,,,,, () SR — v.\(:) oo s e
MCCB MC ’7 b3 S} .
) Motor
3-Phase R'““"“"OW\O"‘M“"""‘ © R U@ -
Power Supply { O——M ; s
e —e [ vV ©O M
200 to 230 V P 1 ’
50/60 Hz T sosswmsnnd) ()__AA | T e -
r(¢1
ittt ol B \f-(*':)\ﬁog Cooling !
§ | AV Fan
¢ ITHRX OFF .ON MC ; 207
0 0010 (%/ICO M«I— \ <)
[ N EA] N _ )
1 | Overload Relay Trlp Contact : VS-6865S5 .. :1 Ground (100€ or less)
fB ki R tor Unit -
: O ra Ing esistor Uni THRX : t N .
: ,rvv\,T% : 23 Y "
! ~{SA} ! Analog T i
. A 1 1
X TRX | Monitor 2 | . ,J+ Multi-function Analog Output
! Aad P JaMY -10to +10V 2mA
t . @T | : ./ (Output Current at Factory
! ! Setting)
P - TRX | o
t 5 5 e
| CORMIES !
21| !
Contact y iy . Multi-function Analog Output
Forward Run/Stop___. /= 1 Forward Run when| Analog . -10t0 +10V 2mA
QO CLOSED Monitor 1 » 22 i (Rotation Speed at Factory
Reverse Run/Stop-... ! ; 2 Reverse Run when L Setting)
0 Ot > CLOSED Vo
o | (12)]
|
External Fault | L 3. 7;
T . 18
Fault Reset | \L 4 R e C)]
AM i-step Speed Setting 1 T 4 19 Fault Contact Output
ulti-step Speed Setting . e
Factory | (Master/Aux Change) —— | &3 | Multi-function o0 T ggo\/\g?;c11AAo$r|£§s
etting ["Multi-step Speed | Contact Input
Setting 2 o 1 6 Y* -
O O I )
Jog Reference - | i) 7 '
or T 5% 9 Multi-function Contact Output
E B [P 1 J N 250 VAC 1 Aor less
ternal Baseblod O O + 58 F 1;}7 30 VDC 1Aor less
{ N (Signal during Running at Factory
1 11 Sequence Common Setting)
| "} Terminal (0V)
12 Shield Sheath
e e e
I;‘ - 115 Speed Setting Pow ? »t T ) Factory Setting)
L d ) Supply +15V 20mA +p6 Open Collector 2 Multi-function Open
oo [0t +10V 13 Master Speed Ref..[- g 1 B NI —u (Speed Agree Signal Collector Output
0o 10V (20kQ) j:[{ r at Factory Setting) 48V 50 mA or less
External 4t020mA " Master Speed Ref {\
gpfed < e e 410 20mA (250Q) " 27 Multi-function
elerence Oto+10V P Multi-function Analog Input > Output Common
0 to 10V (20kQ)
oV (Aux Speed Ref. at

133

Factory Setting)

Speed Setting Power Supply
-15V 20mA

o i - -

>k When using the braking resistor unit, set constant L3-01 to “0” (overvoltage prevention selection

disabled).

If it is not changed, the inverter may not stop within set decel time.



APPENDIX 3 TYPICAL CONNECTION DIAGRAM

For Models CIMR-SSA4055 to -SSA4160 (400V Class 55 to 160 kW)

'|F:herm3| Overload Thermal Overload ;r:;gil)rOverload
rotector,
d2 o1 2
T B[]
D N nit AUnit o4 Unit Sk
g 7P P 8P
Level | QE O 0 LS S> NST S <2
Detection AN A TI‘?R MAF%TER
ol
Use sequencer to break SLAVE
power supply side on e Braking Unit 2 Braking Unit 3
overload relay trip contact 1. *t;l 54 no ! s rakdng Tn! 5
of braking resistor unit. »}- 2 3
> e 62 6 ET 6
,,;Aé?’,. i .
Thermoswitch Thermoswnch Thermoswﬂch
I——ﬂ@* s
MCCB . @3 S :
M ,
N
3-Phase Reremsmemsmeel ) ().-M { | /rl) R U @ l\//EJtor
Power Suppl D! i
38010460y S oM S VS-6865S5 Ve M>
50/60 Hz ey O O T @ -
400/200V r(€1 |
= e = = — by Volta e Cooling
! Selectlon Fan
1 {THRX OFF ON MC : 8400 (¢ 2 400) 1
: 0. O~ LQAIOM CO]T{{Y:j -1 460/440/415/ ¢
i 55l LA} | 400/380V l ¢
{ iOverload Relay Tri{p) Contact 1 T e Ground (102 or less)
f Braking Resi i -
: o ra»lr)gwelsmtor Unit THRX : S
| -———+—10 sz»vw i R | . 23 [ i,
1 T S .
i .. .a SF : Analog ! 7‘ T X
: MC TRX " Monitor 2 . _ 4% Multi-function Analog Output
S G, o SO . _Tm«mr | b “AM ) -10to +10V 2mA
J e ot *._ ¢ (Output Current at Factory
i {sA} = 1o ! _  Setting)
1 TRX -, L
$ - o- mos
L I 2 e
Fault o1 1oy Multi-function Analog Output
Contact 1 Forward Run wher] Analog 1™ P-4 00y 40t0 410V 2mA
Forward Run/Stop -~~~ 7 orward Run when 9 Iy 1 ~< 1 (Rotation Speed at Factory
O Oy CLOSED Monitor 1 2 O N A :
| —<»~9—1 L tem SM T Setting)
Reverse Run/Stop=—-~ i | 2 Reverse Run when L
29) ) CLOSED Voo /
Braklng Unlt; | i (12) __.‘]
i3 A { N
External Fault F T J 34
o] t I )
Fault Reset P : i ] 4 i
¢ [ Q 19 Fault Contact Output
Multi-step Speed Setting 1 \ H . -2 250 VAC 1 Aorless
Factor (Master/Aux Change) ==, |\ | 1,5 | Multi-function }) 30 VDC 1 Aorless
Settin Y Multi-step Speed - I Contact Input 20§ @
9 Setting 2 o 6
P ‘
Jog Reference 1
9 oL 7 9i . Multi-function Contact Output
[ ~0 00
e | - 250 VAC 1 Aorless
External Baseblock 5™, : ' 8 [ 103) j 30 VDC 1A or less
! ] s (Signal during Running at Factory
Lo )11 Sequence Common ‘ Setting)
v ) ! & Terminal (OV)
A A
12 Shield Sheath
ﬁ Connection Terminal o5 Open Collector 1
2kQ [ “I - X Lt e (Zero Speed Signal at
Il EN . I Factory Setting)
(1 o 5 Speed Setting Powef | ~ -
| et [ Sﬂpply 15V 20m/e] Open Collector 2 I\C/Iulllti-funcgon Open
1 0to+10V ! 13 Master Speed RefA—= oo (SpEEM Agree Signal » Collector Output
2ke [ )| T i " 0to 15\/ ?zokQ) at Factory Setting) 48V 50 mA or less
External
Speed 4t020mA _E i L | 14 Master Speed Ref- ) .
Reference CT 2 4to20mA (250Q) AL Multi-function
0to+10V P L1 L1s Multi-function Analog Input Output Common
) ] P 0 to 10V (20kQ)
oV L 17 (Aux Speed Ref. at
" K ”\]7 Factory Setting)
.0V

i

-15V 20mA

33 Speed Setting Power Supply

-

>k When using the braking resistor unit, set constant L3-01 to “0” (overvoltage prevention selection

disabled).

If it is not changed, the inverter may not stop within set decel time.
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For Models CIMR-SSA4220 to -SSA4300 (400V Class 220 to 300 kW)

Thermal Overioad ]| Thermal Overload Thermal Overload
Protector Protector, Protector
1 |2 1 4 ;,
Brak Braki
T ek - Tame | [ |z
Unlt Lo Unit % Yl Unit >k
B P EERA
Level 0 B O .. 0 D504 £Ho
Detection MA§JTER MASTER
SLAVE SLAVE
Use sequenoerAto break 5 1 Braking Unit2 |5 1| Braking Unit3 | 5
power supply side on ‘ { ]
overload relay trip contact .
of braking resistor unit. =3 % 62 16 6
v — et b 5 T“T‘z‘
Thermoswitch Thermoswitch Thermoswitch
QO —— O
MCCB e 83 © |
N MC
3-Phase '/\\ pooserem) O R
Power Supply | -
3010460y S———0_C 0 VS-6865S5
50/60 Hz T emmren ) wovs, { k O T Cooling
400/200V () Fan
7 )j Voltagej D%
1 .| Selecti ...
| |THRX OFF ON  mC | 4400 (¢ 2400)
| OO, ”I ] I 00 oiastyatsy
| -{SA}- | 400/380V
i Overload Relay Tr|p Contact t
i §
3
I : m
t - O TR S Ty
i ! Analog : 1 '
! : ‘ Monitor 2 v L ¥ Multi-function Analog Output
! X - aM} -10to +10V 2mA
, | b \"/ (Output Current at Factory
\ | . 1_  Setting)
| - |
‘ \ m-r o
L. e 1 ;
‘ 1
S 21 1 ! . Multi-function Analog Output
Contaot i Sk
Forward Run/Stop,—. 7 " J1 Forward Run when Analog [ ~1010 +10 V 2mA
v CLOSED Monitor 1 20 i [ Sl (Rotation Speed at Factory
R N —— N 171 SM ;™1 Setting)
Reverse Run/Stop———w ' 2 Reverse Run when oS -
H CLOSED \
Braklng Unlt' | (12)
= _*0'1 1 | . /o OO
- | External Fault 2 Z‘i’ by 3.
’) (‘ + T
Fault Reset ] |4 e @
’ < T Fault Contact Output
Multi-step Speed Setting } | 250 VAC 1 Aorless
Factory (Master/Aux Change) -~ e 5 | Multi-function 30VDC 1Aorless
- Multi-step Speed ! Contact Input
Setting Setting 2 & : i 6 P! e @
(- .
Jog Reference - L} J)7 . .
O —~(:)M6~% Multi-function Contact Output
,,,,,, ! l)g 250 VAC 1 Aor less
External Baseblocley™—7, : ; . 10 } 30 VDC 1Aor less
| | . e (Signal during Running at Factory
L 11 Sequence Common Setting)
‘\ ] Terminal (OV)
o \
[ - 12 Shield Sheath
7}TConnectlon Terminal o5 Open Collector 1
2KkQ [ _I. — LTI O (2670 Speed Signal at
I 1 Y %15 Speed Setting Pow f}’ o j Factory Setting)
= ) sueply 15V 2omg | ] o Open Collector 2 Collector Outpat
Oto+10V | ' JJS Master Speed Ref, a —’L, e (Speed Agree Signal
2kQ ]L r ; 0'to 10V (20kQ) } - Li J ™ at Factory Setting) 48V 50 mA or less
External 4to 20 mA P ! i 14 Master Speed Ref.. L
Speed HEEE R R ‘"4‘“ ‘j T 4 to 20mA (250Q) 7() e Multi-function
Reference 0to+10V P L 16  Multi-function Analog Input Output Common
A ’ 0to 10V (20kQ)
oV L PI ]17 (Aux Speed Ref. at
e e \)"‘3} Factory Setting)
N |
33 Speed Setting Power Supply

-15V 20mA

>k When using the braking resistor unit, set constant L3-01 to “0” (overvoltage prevention selection
disabled). Ifit is not changed, the inverter may not stop within set decel time.



APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.4 WITH CONTACT OUTPUT, OPEN COLLECTOR OUTPUT

Short-circuit Bar OO .
(Provided as O}~ ~ Ayt - DA}
MCCB Standard) @1 d2 o B1 B2
1

R N é R (L1) U @ Motor

sz%vzer‘l%%%ply s —-—-—o/\ O S(L2) VS-686SS5 V(T2 © M
o -
50/60Hz T O O T3 W(T3) @
Forward Run/St(i”E‘”“ !” \E l 1 Forward Run when
Reverse Run/Stop o 1 CLOSED
5775 . 2 Reverse Run when 7 =
! CLOSED oa| -
P | \
External Fault 3 : ! 3 A P bt B
1 1 1
Fault Reset 5 : I 4 Monitor 2 | : 1+ Multi-function Analog Output
I FUS
Multi-step Speed Setting 1 i con LAMY (Z)?Jtmuﬁg)xrimat Factor
Fact (Master/Aux Change) : I p \j L Settiﬁg) y
ngﬁﬁry - L : { Q 5 Multi-function il V-
g Multi-step Spee v T Contact Input [T
Setting 2 55 ! N 'r: i
[ 0
Jog Reference — . - , 21 J| ,T - Ii . Multi-function Analog Output
© o - Analo -7 1010 +10 V 2mA
External Baseblock : = . Monitgr1 22} l ! E '/WSR/I\‘ ol (SRtt)tt_atic)m Speed at Factory
O O » R [atiad etting
: [ (12 '\ /? ~o . Sequencer (External)
| : 1 Sequence Common [ T ————
¢Terminal (ov) - B “T
' Surge
12 Shield Sheath 18 } } Suppressor
2 kQ ‘“”*7-) Connection Termina..s5 " ¢;
7 19! Fault Contact Output 250 VAC Max
[:l1 15 Speed Setting Power 250 VAC 1 Aor less '
l | B + Supply +15V 20mA 30VDC 1 Aorless
, 0to+10 v | : 13 Master Speed Ref. 20
External 2k - 00 10V (20k) Multi-function Contact
P [ Output 30 VDC Max
Speed 41020 e )14 Master Speed Ref. 250 VAC 1 A or less
Reference o : | T 4 to 20mA (250Q) ' 30VDC 1Aorless | Fly-wheel
Oto+10V 16 Multi-function Analog Input (Signal during Running Diode
I i ulti-function Analog Inpu \
— 0o 10V (209) .. 9| , atFactory Setting)
oV p 4 P 17 (Aux Speed Ref. at [
. - T | Factory Setting) 1] !}
" LX T ? 48 VDC Max

-+ Fly-wheel
33 Speed Setting Diode
Power Supply ’
-15V 20mA }.» | 1 Open Collector 1 48 VDC Max
- ! (Zero Speed Signal . - Ely
ot ' ‘, I at Factory Setting) El%c‘;\éheel .
26 , 148V 50mA or less
. el [ Open Collector 2
- i (Speed Agree Signal
—t Ho ; at Factory Setting)

!48V_50mA or less
1 Multi-function
>~ Qutput Common t

Note: Main circuit terminals are indicated by 200V 7.5kW / 400V 15kW models or below.
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APPENDIX 4 CONSTANTS LIST

The numbers of constants displayed in the digital operator depend on the setting of constant access
level (A1-01). For details, refer to Descirptive Manual for Constants.

Table A-4 Monitor ltem List

Control Method
O = Monitor enabled,
Co,r\]lf,t,ant Name Unit >£ = Monitor disabled) *!
Open loop vector Flux vector

U1-01 Speed reference 0.01% *2 O O
U1-02 Output frequency 0.01Hz O O
U1-03 | Output current 0.1A "3 O O
U1-04 | Control method [No.] O O
U1-05 | Motor speed 0.01% "2 O O
U1-06 Output voltage reference 0.1v O O
U1-07 | DC bus voltage v O O
U1-08 Output power 0.1kW O O
U1-09 | Torque reference (internal) 0.1% O O
U1-10 | Input terminal status [Bit] O O
Ul-11 Output terminal status [Bit] O O
U1-12 | Operation status [Bit] O O
U1-13 Cumulative operation time 1H O O
Ul-14 | Software No. (at FLASH side) [No.] O O
U1-15 Control circuit terminal 13 input voltage 0.1% O O
Ul-16 Control circuit terminal 14 input current/voltage 0.1% O O
U1-17 Control circuit terminal 16 input voltage 0.1% O O
U1-18 | Motor g-axis current (Iq) 0.1% O O
U1-19 | Motor d-axis current (Id) 0.1% O O
U1-20 Speed reference after soft-start 0.01% *2 O O
U1-21 ASR input (speed deviation) 0.01% O O
U1-22 | ASR output 0.01% O O
Monitor U1-27 q-axis current reference 0.1% O O
U1-28 d-axis current reference 0.1% O O
U1-29 Voltage limit control output 0.1% O O
U1-30 q-axis current control output 0.1% O O
U1-31 d-axis current control output 0.1% O O
U1-32 Output voltage reference Vq 0.1v O O
U1-33 Output voltage reference Vd 0.1v O O
U1-36 Output voltage phase 0.1deg O O
U1-37 Magnetic-pole position detection value (with PG) 0.1deg X O
U1-38 Magnetic-pole position detection estimated value (without PG) 0.1deg O X
U1-41 LED check (diagnosis) — O O
U1-42 | Operation status 2 [Bit] O O
U1-43 Command 1 from transmission option [Bit] O O
Ul-44 Command 2 from transmission option [Bit] O O
U1-45 External torque reference 0.01% O O
Ul-46 Torque compensation 0.01% X O
U1-47 | DO-08/H output status [Bit] O O
U1-48 Momentary power loss drop amount 0.01% O O
U1-49 | Software No. (at CPU side) [No.] O O
U1-50 Speed detection PG counter value Pulse X O
U1-51 Output current phase 0.1deg O O
U1-53 PID feedback amount 0.01% O O
U1-54 | DI-16H input status [BCD] O O

*1  Evenif O is indicated, some constants are not displayed depending on access level.
*2  The unit varies depending on the setting of 01-03.
*3  0.01A for models of 7.5 kW or below.
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APPENDIX[4] CONSTANTS[LIST

Table A-4 Monitor Item List (Cont'd)

Control Method

= Monitor enabled,
Co’r\it.ant Name Unit fz Monitor disabled) *1
Open loop vector Flux vector
U2-01 Current fault [Error display] O O
U2-02  |Last fault [Error display] O O
U2-03 Speed reference at fault (U1-01) 0.01% O O
U2-04 Output frequency at fault (U1-02) 0.01Hz O O
U2-05 Inverter output current at fault (U1-03) 0.1A *2 O O
U2-06 Motor speed at fault (U1-05) 0.01% O O
U2-07 Output voltage reference at fault (U1-06) 0.1v O O
U2-08 DC bus voltage at fault (U1-07) 1v O O
U2-09 Output power at fault (U1-08) 0.1kW O O
U2-10 Torque reference at fault (U1-09) 0.1% O O
U2-11 Input terminal status at fault (U1-10) — O O
U2-12 Output terminal status at fault (U1-11) — O O
Fault U2-13 Operation status at fault (U1-12) [Bit] O O
Trace U2-14 Cumulative operation time at fault (U1-13) 1H O O
U2-15 Motor g-axis current at fault (U1-18) 0.1% O O
U2-16 Motor d-axis current at fault (U1-19) 0.1% O O
U2-17 Operation status at fault 2 (U1-42) [Bit] O O
U2-18 Command 1 from transmission option at fault (U1-43) [Bit] O O
U2-19 Command 2 from transmission option at fault (U1-44) [Bit] O O
U2-20 External torque reference at fault (U1-45) 0.01% O O
U2-21 Torque compensation at fault (U1-46) 0.01% X O
U2-22 | ASR output at fault (U1-22) 0.01% O O
U2-23 Output voltage phase at fault (U1-36) 0.1deg O O
U2-24 Magnetic-pole position detection value at fault (U1-37) 0.1deg X O
U225 é\{[}alg_gzt)ic-pole position detection estimated value at fault 0.1deg o N
U3-01 Most recent fault [Error display] O O
U3-02 Second most recent fault [Error display] O O
U3-03 Third most recent fault [Error display] O O
Fault U3-04 Fourth / Oldest fault [Error display] O O
Record U3-05 Cumulative operation time at fault 1H O O
U3-06 Accumulated time of second fault 1H O O
U3-07 Accumulated time of third fault 1H O O
U3-08 Accumulated time of fourth / oldest fault 1H O @)

*1  Even if O is indicated, some constants are not displayed depending on access level.

*2  0.01A for models of 7.5 kW or below.
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Table A-5 Constants List

Constant Name Initi.al Usgr Constant Name Initigl Usgr
No. Setting Setting No. Setting Setting

A1-01 |Constant access level 2 C1-10 | Accel/decel time setting unit 1
A1-02 | Control method selection 51 C1-11 | Accel/decel time switching speed 0.00
A1-03 |Initialize 0000 C2-12 | Leading phase compensation amount -5.6
A1-04 |Password 1 (for input) 0 C2-13 | PG zero-pulse compensation amount 0.0
b1-01 |Speed reference selection 1 C3-01 | Energy-saving control selection 1
b1-02 | Run command selection 1 C3-05 | Voltage limit control selection 1
b1-03 | Stopping method selection 0 C5-01 | ASR proportional (P) gain 1 *2
b1-04 | Prohibition of reverse operation 0 C5-02 | ASR integral (I) time 1 *2
bl-0s | pPeration selection for setting of "2 C5-03 | ASR proportional (P) gain 2 2
blgg | Operation selection afer switching to | C5-04 | ASR integral (I) time 2 2
b2-01 | Zero-speed level 2 C5-05 | ASR primary delay time 2
b3-02 | Magnetic-pole lead-in current 80 C5-06 | ASR switching speed *2
b3-04 | Current positive start time 0.2 C5-07 | ASR proportional (P) gain at start 20.00
b3-05 | Magnetic-pole lead-in time 0.0 C6-02 | Carrier frequency selection *3
b4-01 | Timer function ON-delay time 0.0 C6-07 |y -axis voltage offset -1.0
b4-02 | Timer function OFF-delay time 0.0 C6-11 | Adaptive control selection 0
b5-01 | PID control mode selection 0 C6-12 | Adaptive control compensation gain 0.95
b5-02 | Proportional gain (P) 1.00 d1-01 | Speed reference 1 0.00
b5-03 | Integral (I) time 1.0 d1-02 | Speed reference 2 0.00
b5-04 |Integral (I) limit 100.0 d1-03 | Speed reference 3 0.00
b5-05 | Differential (D) time 0.00 d1-04 | Speed reference 4 0.00
b5-06 | PID limit 100.0 d1-05 | Speed reference 5 0.00
b5-07 | PID offset adjustment 0.0 d1-06 | Speed reference 6 0.00
b5-08 | PID primary delay time 0.00 d1-07 | Speed reference 7 0.00
b6-01 | Dwell speed at start 0.00 d1-08 | Speed reference 8 0.00
b6-02 | Dwell time at start 0.0 d1-09 |Jog speed reference 10.00
b6-03 | Dwell speed at stop 0.00 d2-01 | Speed reference upper limit 100.0
b6-04 | Dwell time at stop 0.0 d2-02 | Speed reference lower limit 0.0
b7-01 | Droop control amount 0.0 d3-01 | Jump frequency 1 0.0
b7-02 | Droop control time 0.10 d3-02 | Jump frequency 2 0.0
C1-01 | Acceleration time 1 10.0 d3-03 | Jump frequency 3 0.0
C1-02 | Deceleration time 1 10.0 d3-04 | Jump frequency width 1.0
C1-03 | Acceleration time 2 10.0 d4-01 tsigfled reference hold function selec- |,
C1-04 | Deceleration time 2 10.0 d5-01 | Torque control selection 0
C1-05 | Acceleration time 3 10.0 d5-02 | Torque reference delay time 0
C1-06 |Deceleration time 3 10.0 d5-03 | Speed limit selection 1
C1-07 | Acceleration time 4 10.0 d5-04 | Speed limit 0
C1-08 | Deceleration time 4 10.0 d5-05 | Speed limit bias 5
C1-09 | Emergency stop time 10.0 d5-06 | Speed/torque control switching timer 50

86

*1  Not initialized.

*2  Differs depending on the control method selection (A1-02).

*3  Setting range and initial setting differ depending on inverter capacity.




APPENDIX@[] CONSTANTS[]ST

Table A-5 Constants List (Cont’d)

Constant Name Initial User  Constant Name Initial User
No. Setting Setting No. Setting Setting
E1-01 |Input voltage setting 200 *1 72 F6-01 | DO-08 output mode selection 0
E1-02 | Motor capacity selection ¥ #3 F9-01 InPuF level qf external fault from trans- 0
mission option
E1-03 | Motor rated voltage ¥ *3 F9-02 E())(Itlemal fault from transmission op- 0
E1-04 | Motor rated current w) #3 ¥4 F9-03 Operaqon. at extejrnal fault input from 1
transmission option
E1-05 | Number of motor poles ¥ #3 F9-04 Tra'ce sampling cycle of transmission 0
option
E1-06 | Motor max. speed ¥ 3 F9-05 Selectlf)n.of torq}le reference from 1
transmission option
E1-07 | Motor base speed ¥ #3 F9-06 Operapon selection at BUS error 1
detection
E1-08 | Motor min. speed 2 '3 H1-01 |Multi-function input (terminal 3-11) 24
E1-09 | Motor armature resistance 23 H1-02 | Multi-function input (terminal 4-11) 14
E1-10 |Motor d-axis inductance 273 H1-03 | Multi-function input (terminal 5-11) 3(0)*
E1-11 |Motor g-axis inductance 2 '3 H1-04 | Multi-function input (terminal 6-11) 4(3)"
E1-13 |Induced voltage 2 '3 H1-05 | Multi-function input (terminal 7-11) 6(4)"
El-14 | yariabletorquelconsianttorque selec- | +2 H1-06 | Multi-function input (terminal 8-11) | 8 (6) *3
E1-15 | Motor mechanical loss 0.0 "2 H2-01 | Multi-function input (terminal 9-10) 0
E1-16 | Motor wiring resistance 1.0 "2 H2-02 | Multi-function input (terminal 25-27)
F1-01 | PG constants 1024 H2-03 | Multi-function input (terminal 26-27) 2
Operation selection at PG open-circuit . . .
F1-02 (PGO) detection 1 H3-01 |Signal level selection (terminal 13) 0
Fl.3 | Operationselection at overspeed (OS) 1 H3-02 | Gain (terminal 13) 100.0
detection
Operation selection at speed deviation . .
F1-04 (DEV) detection 3 H3-03 |Bias (terminal 13) 0.0
F1-05 | PG rotation direction 1 H3-04 | Signal level selection (terminal 16) 0
F1-08 | Overspeed (OS) detection level 115 H3-05 ll\g'l“'f”“c“"“ analog input (terminal |
F1-09 |Overspeed (OS) detection delay time 0.0 H3-06 | Gain (terminal 16) 100.0
F1-10 | Speeddeviation (DEV)detectionlevel 10 H3-07 | Bias (terminal 16) 0.0
F1-11 Speed fieVlatlon (DEV) detection 0.5 H3-08 | Signal level selection (terminal 14) 2
delay time
F1-13 P.Gopen-mrcmt(PGO) detectiondelay 30 H3-09 Multi-function analog input (terminal 1F
time 14)
F2-01 | AI-14B input function selection 0 H3-10 | Gain (terminal 14) 100.0
F3.01 | D108, DI-16H2 speed reference set- | H3-11 | Bias (terminal 14) 0.0
ting selection
F4-01 | AO-08, 12CH1 output item selection 5 H3-12 | Analog input filter time 0.00
F4-02 | AO-08, 12CH1 output gain 1.0 H4-01 | Monitor selection (terminal 21-22) 5
F4-03 | AO-08, 12CH1 output bias 0.0 H4-02 | Gain (terminal 21-22) 1.0
F4-04 | AO-08, 12CH2 output item selection 3 H4-03 | Bias (terminal 21-22) 0.0
F4-05 | AO-08, 12CH2 output gain 1.0 H4-04 | Monitor selection (terminal 23-22) 3
F4-06 | AO-08, 12CH2 output bias 0.0 H4-05 | Gain (terminal 23-22) 1.0
F5-01 | DO-02 CH1 output selection 0 H4-06 | Bias (terminal 23-22) 0.0
F5-02 | DO-02 CH2 output selection 1 H4-07 | Analog output signal level selection 1

*1  Set value for 200V class. For 400V class, the value is twice as that of 200V class.

*2  Not initialized.

*3  Initial setting differs depending on motor capacity.
*4  0.01A for models of 7.5 kW or below.

*5  Initial settings in the parentheses are values obtained at 3-wire initialization.
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Table A-5 Constants List (Cont’d)

Constant Name Initi_al Use_r Constant Name Initi_al Usgr
No. Setting Setting No. Setting Setting

L1-01 | Motor protection selection 1 01-01 | Monitor selection 6
L1-02 | Motor protection time 60.0 01-02 | Monitor selection after power up 1
L2-01 | Momentary power loss detection 0 01-03 igir:ist(;)rf speed reference setting and 1
L2-02 | Momentary power loss ridethru time *1 02-01 | LOCAL/REMOTEkeyenable/disable 1
1.2-03 eDrel((:)?seration time at momentary pow- 300 02-02 E;O()];:rzi((i)iring control circuit termi- 0
L2-05 | Undervoltage detection level 190 *2 02-04 | kVA selection 15
13-01 i}]:é:;zlrf%‘%e prevention function 1 02-05 zgied reference setting method selec- 0
14-01 | Speed detection level 0.0 0206 | Dpertion selection when digital operay
L4-02 | Speed detection width 2.0 02-07 | Cumulative operation time setting —
L4-03 | Speed detection level (+/-) 0.0 02-08 | Cumulative operation time selection
L4-04 | Speed detection width (+/-) 2.0 T1-02 | Tuning mode
L4-05 stesriitéon when speed reference is 0 T1-03 | Tuning item selection 1
L5-01 | Number of auto restart attempts
L5-02 | Auto restart operation selection
L6-01 | Torque detection selection 1 0
L6-02 | Torque detection level 1 150
L6-03 | Torque detection time 1 0.1
L6-04 | Torque detection selection 2 0
L6-05 | Torque detection level 2 150
L6-06 | Torque detection time 2 0.1
L7-01 |Forward torque limit 160
L7-02 | Reverse torque limit 160
L7-03 |Forward regenerative torque limit 160
L7-04 | Reverse regenerative torque limit 160
1.8-01 ::)rroiict selection for internal DB resis- 0
L8-02 | Inverter overheat pre-alarm level 95
1.8-03 E)ep;etr;i(i;lls;ﬁction afterinverterover- 3
L8-05 | Input open-phase protection selection 0
1.8-07 t(i)(l)lrtlput open-phase protection selec- 0
L8-10 | Ground fault protection selection 1
19-01 | Step-out protection selection 1
1.9-02 Output current unbalance protection 1

selection “0
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*1  Setting range and initial setting differ depending on inverter capacity.

*2  Set value for 200V class. For 400V class, the value is twice as that of 200V class.

*3  When using a braking resistor unit, set L3-01 to “0.”

*4  When using a mounting-type braking resistor unit (model ERF), set L8-01 to “1.”

*5  Not initialized.

*6  The display is applicable for software No. 1033 or later (FLASH side). To check which
version is being used, refer to U1-14.




APPENDIX@[] CONSTANTS[]ST

Table A-6 Motor Capacity Selection List

200V Class
Motor Output 1750 min-1 1450 min-! 1150 min-!
(kW)
0.4 000 100 200
0.75 001 101 201
1.5 002 102 202
2.2 003 103 203
3.7 004 104 204
5.5 005 105 205
75 006 106 206
11 007 107 207
15 008 108 208
18.5 009 109 209
2 00A 10A 20A
30 00B 10B 20B
37 00C 10C 20C
45 00D 10D 20D
55 00E 10E 20E
75 00F 10F 20F
400V Class
Motor Output 1750 min-1 1450 min-! 1150 min-!
(kW)
0.4 020 120 220
0.75 021 121 221
15 022 122 222
2.2 023 123 223
3.7 024 124 224
4.0 025 125 225
55 026 126 226
75 027 127 227
11 028 128 228
15 029 129 229
18.5 02A 12A 22A
22 02B 12B 22B
30 02C 12C 22C
37 02D 12D 22D
45 02E 12E 22E
55 02F 12F 22F
75 030 130 230
% 031 131 231
110 032 132 232
132 033 133 233
160 034 134 234
200 035 135 235
250 036 136 —
300 037 — -
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APPENDIX5 ERROR PROCESSING IN PG ZERO-PULSE
ADJUSTMENT

Fault (major, minor) which could occur during normal operation is also detected during PG zero-pulse
adjustment. If a fault occurs including minor fault, the motor stops after coasting (baseblock) and PG
zero-pulse adjustment is interrupted regardless of the fault stop mode.

During PG zero-pulse adjustment, errors indicated in the table below are also detected in addition to
the faults which could occur in normal operation. The motor stops after coasting (baseblock) and PG
zero-pulse adjustment is interrupted if any of these errors is detected. The error messages are not re-
corded in the fault history.

When the PG zero-pulse adjustment is interrupted, the value set for T1-02 is automatically returned
to “0.” The setting for all constants (including T1-0[]) is automatically returned to the setting made
before the start of PG zero-pulse adjustment and the setting of these constants cannot be changed.

Table A-7 PG Zero-pulse Adjustment Error Messages

Error

Contents Description
Message
- _ _ > Motor speed is not reached the commanded speed even after waiting regu-
[~ r— = i | Motor speed error lar interval.
E - ,’g Stop command input The stop command is input by depressing STOP key, etc.
r ¢ 7| PG zero-pulse adjustment er- | *[Tuning[fot[¢ompleted[ithin[40[§econds.
=y N} =

ror e [Faulty[Yalue[for[Zero-pulse[¢ompensation[dmount.

Follow the corrective actions shown in Fig. A-1.
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Error processing during PG Zero- ‘
| pulse Adjustment

Y

(Er-10 not included)

Contact your YASKAWA
representative.

Is PG zero-pulse
adjusted at motor only?

Disconnect motor from ma-
chine, and readjust PG zero-
pulse.

Are settings of motor
constants correct?

Refer to 4.3 (3) Setting and
Verification before Operation to
confirm settings of motor
constants, and then readjust PG
zero-pulse.

Is the motor vibrating?
Is STO displayed?

Reduce values of ASR gain 1
(C5-01) and ASR P gain at start
(C5-07) by 2/3, and then readjust
PG zero-pulse.

Did Er-18 occur?

Contact your YASKAWA

Cause 1: ASR P gain at start (C5-7) is too small.

Corrective action: Increase the ASR P gain at start 1.5 times.

Cause 2: Motor wiring or rotation direction of PG is incorrect.

Corrective action: Referto 4.3 (3) (d) Checking the Motor Speed
Detection.

Cause 3: PG constant (F1-01) is incorrect.

Corrective action: Correct set value. After removing cause,
readjust PG zero-pulse.

Cause 4: Set value for operation selection for setting of E1-08 or

less (b1-05) is 30 min"! or more.

Corrective action: After setting the min. speed to 0 and adjusting

the PG zero-pulse, reset the min. speed.

representative.

Note: If the acceleration/deceleration times (C1-01 and C1-02) are set to values other than their
initial settings, change them back to their initial values and then adjust the PG zero-pulse.

Fig. A-1

Error Processing in PG Zero-pulse Adjustment
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APPENDIX 6 ROTATION DIRECTION OF MOTOR

If the standard connection is used for the output terminals of the main circuit, the motor rotates coun-
terclockwise as viewed from the load side of the motor in a forward operation.

To rotate the motor clockwise in a forward operation, use the following procedures to change the
connection of the terminals and the setting of the constants, check the motor speed detection, and
adjust the PG zero-pulse.

(1) Reconnect the output terminals of the main circuit:

Connect motor lead V to output terminal W.
Connect motor lead W to output terminal V.

Do not change the connection between lead U and output terminal U.

U U U u
\Y/ V T~ \Y/ \Vi
- - e — e O - - [ v
VS-686-585 oﬂ/@ vs-686-585 |y o —( M)
Standard Connection Modified Connection

(2) Modify the setting of constant F1-05 (For flux vector control with PG)

Set F1-05 (PG rotation direction) to 0.

(3) Check the motor speed detection (For flux vector control with PG)

Refer to page 48.
(4) Adjust the PG zero-pulse (For flux vector control with PG)

Refer to page 49.

» Do not change the connection of the PG cable.

- If the rotation direction of the motor is set to clockwise for a forward operation (Refer
to Fig.A-2), change the connection of the output terminal of the main circuit to the
standard connection and then proceed to steps (2) through (4).

Example) ‘SSR1 - 20P4AEN‘ - §AD1§E§
Basic Model Optional Model

The wavy lined code A: Counterclockwise rotation for forward operation (standard)
The wavy lined code B: Clockwise rotation for forward operation

Note: This example applies to optional model.

Fig. A-2Rotation Direction for Motor Model
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APPENDIX7 ZDEV CAUSES AND CORRECTIVE ACTIONS LIST

ZDEV Error Detection Causes Corrective Actions

Phase-Z pulse not | Although the pulses of phase-A or -B were | o Incorrect wiring of PG cable 1. Check the PG cable connection.

counted detection counted while the motor rotated 3 times, the | | . .

Error display: ZDEV | pulses of phase-Z were never counted. Damaged PG card . 2. Check the A, B, and Z pulses using the check pins on the PG card. 4 A

Detected while the power supply is ON. » Damaged PG (motor side) Ifan errone.ous ;?ulse isdetected, investigate the noise source. Ifleakage from the power supply is the cause, modify

the grounding line.
If an usual waveform is detected, replace the PG card or PG.

Phase-Z noise error | The phase-Z pulse has been detected to have | « Noise interference on PG cable 1. Check the PG cable connection.

detection unusual timing 10 consecutive times (The dif- |y, ooy wiring of PG cable 2. Check the A, B, and Z pulses using the check pins on the PG card.

Error display: ZDEV

ference between the previously detected
phase-Z and the currently detected phase-Zis
outside of the allowable range of +5 degrees
for the electrical angle during one motor rota-
tion.)

Detected while the power supply is ON.

Damaged PG card
Damaged PG (motor side)

Ifan erroneous pulse is detected, investigate the noise source. Ifleakage from the power supply is the cause, change
the grounding line.
If an usual waveform is detected, replace the PG card or PG.

Reverse detection de-
tected
Error display: ZDEV

If the torque reference is positive (negative).

1. In the state where the acceleration speed is
negative (positive), the difference between
the speed reference and the motor speed is
continuously 10% or more for the detection
time (constant F1-11) or longer.

2. In the state where the acceleration speed is
negative (positive), the difference between
the speed reference and the motor speed is
30% or more.

Detected only while the motor is running.

Incorrect setting of PG zero-pulse com-
pensation amount (C2-13)

Noise interference on PG cable (phase A or
-B)

Incorrect wiring of PG cable

Damaged PG card

Damaged PG (motor side)

One of the operation conditions described
in the left column was valid.

The main leads of the motor are not correct-
ly connected to the U, V, and W terminals.

The setting of the rotation direction of the
PG (F1-05) does not agree with the main
leads of the motor.

Disconnection of the PG cable for phase-Z.

Note: If using standard software, turn OFF the power supply to reset ZDEV.

1

. Confirm that the main leads of the motor are correctly connected to the U, V, and W terminals.
2.

Confirm that the value of AB on the motor nameplate is the same as the set value of the PG zero-pulse compensation
amount (C2-13). After replacing the PG or changing the direction in which the motor runs forward, adjust the PG
zero-pulse. (Refer to page 49 through 51.)

. Confirm that the motor rotation direction is correct. (Refer to page 48 and 49.)

4. Check if the motor is not rotated from load side under the conditions 1 or 2 described in the left column.

. Check the A, B, and Z pulses using the check pins on the PG card.

Ifan erroneous pulse is detected, investigate the noise source. Ifleakage from the power supply is the cause, change
the grounding line.
If an unusual waveform is detected, replace the PG card or PG.

. Check the PC card wiring.

If any wires are disconnected, reconnect the wires correctly. (Refer to page 22.)
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