% YASKAWA

YASKAWA AC Drive Z1000

AC Drive for HVAC Fan and Pump
User Manual

Type: CIMR-ZUOAL ]

Models: 200 V Class: 2.2 to 110 kW (3 to 150 HP)
400V Class: 2.2 to 370 kW (3 to 500 HP)

To properly use the product, read this manual thoroughly and retain
for easy reference, inspection, and maintenance. Ensure the end user
receives this manual.

Receiving

Mechanical Installation

Electrical Installation

Start-Up Programming &
Operation

Troubleshooting

Peripheral Devices &
Options

Specifications

Parameter List
BACnet Communications C
Standards Compliance

MANUAL NO. TOEP C710616 45B

Quick Reference Sheet



This Page Intentionally Blank

Copyright © 2011 YASKAWA ELECTRIC CORPORATION. All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of Yaskawa. No patent
liability is assumed with respect to the use of the information contained herein. Moreover, because Yaskawa is constantly
striving to improve its high-quality products, the information contained in this manual is subject to change without notice.
Every precaution has been taken in the preparation of this manual. Yaskawa assumes no responsibility for errors or omissions.
Neither is any liability assumed for damages resulting from the use of the information contained in this publication.

2 YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



Table of Contents

i. PREFACE & GENERAL SAFETY ...t rrrmmss s e e s e e 11
11 Preface . 12
Applicable DocUMENTAtiON..........oouiii e eeaaaa 12

0377001 oo S PP PRR 12

Terms and ADDIEeVIatioNS .........oooi i e e e e e e e e e 12

LI =T L2100 = T PO 12

i.2  General Safety ... —————————— 13
Supplemental Safety INfOrmation ................uuiiiiiiiiiiiii e 13

ST 1= A Y (ST ET= To [T PP 14

General Application PreCauUtioNS ...........uuuiiiiiiiiiiiiiieeieeeeeeeeee e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeeees 16

Motor Application PreCautions...........cooi oot e e eaeens 17

Drive Label Warning EXampPle...........o oottt e e e e e et e e e e e e e eeenens 19

Warranty Information ... 20

1. RECEIVING ...t e r s s s r s s s e e mm s e e e e mma e 21
1.1 Section Safety ... e nnnn 22

1.2 General DesCription ........... i s e e e e s s e e e e e e e e neennnns 23
Z1000 Model SEIECHON......cccie e 23

(O] ol (e 1Y/ (oo LIS T=1 [=Tox 1 o] o H 24

1.3 Model Number and Nameplate ChecK ... e e s 25

N ET g L= o1 F= 1 O UEPPPPPN 25

1.4 Drive Models and Enclosure Types.......cccccurriiiiiiiiiiinninnnssssssssssssssssssssss s 27
1.5 Component NAmMES.... ..ot r s rs s s s s s snns s s s s s snnss s s e e s nnnssssssrsnnnnssnnennns 28
IP20/NEMA TYPE 1 ENCIOSUIE........eeeiiiiiiiiie ettt ettt 28
[POO/OPEN-TYPE ENCIOSUIE ...ttt e e e e e e e e e e e e e e nnnees 31

FrONE VIBWS .ot e et e e e ettt e e e e e e e e e e e e et b e e eeeaeeeeasara e eeaaeeesnssnns 34

2. MECHANICAL INSTALLATION. ... eeccereccrrrmeceer s e s s s s e s e e ennas 35
2.1 Section Safety ... e 36
2.2 Mechanical Installation ............co o e 38
Installation ENVIFONMENT ... ... e 38
Transporting the DIIVE ........eee i e e e e e e e e e e eeeees 38
Installation Orientation and SPacing...........coooiiiiiiiiiiiiiiie s 39

Panel Cut-Out DIMENSIONS ......coiiiiiiiiiiiii et e e e e e e e e e e e e e e e e e eeeeeeeeeeaanns 40

HOA Keypad Remote USage .........ooooviiiiiiiiiii 41

Exterior and Mounting DIMENSIONS ........ccoiiiiiiiiiiii et e e e e e e e e e e e e eeeeens 44

3. ELECTRICAL INSTALLATION........oo e s rrmess e e e s s s e s 53

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual 3



Table of Contents

3.1 Section Safety ... ——————————— 54

3.2 Standard Connection Diagram.........cccccciiiiimmmmmmmmmirr s 56

3.3 Main Circuit Connection Diagram...........ccccciiimimimiimmmmsisisss s e s s s sssssssssssssssssssesssssnn 59
Three-Phase 200 V Class (CIMR-ZO2A0011 to 2A0273)

Three-Phase 400 V Class (CIMR-ZO4A0005 t0 4A0302)........uutieiiiiiieeeiiiiea e 59
Three-Phase 200 V Class (CIMR-ZO2A0343 and 2A0396)

Three-Phase 400 V Class (CIMR-ZO4A0361 t0 4A0590)........cuuiiiiiiiieeeiiiiee e e 59
12-Pulse/18-Pulse ReCHfICAtION .........coouiiiiiiii e 59
Wiring to —/+1 Terminals (CIMR-ZO2A0343 to 2A0396 and 4A0361 to 4A0590) .........ccccvvvveevinnenn. 60

3.4 Terminal Block Configuration ............ccccccmmmmrrrrrrecr s e 62
3.5 Terminal COVEr ..... oo s s s s s s s ns s s s s s s s s s s s e e e e e s s s s nmmassssssssssssssnssnnnnnnnnns 64
CIMR-ZO2A0143 to 2A0396 and 4A0124 t0 4A0590 ..........uuiiiiiiiiiee et 64

3.6 HOA Keypad and Front COVEr.........cccciiiiiiiummmnnnnnnrrrnss s ssssssssssss s s s s s s s s s 66
Removing/Reattaching the HOA KeYPad ... 66
Removing/Reattaching the FroNt COVEr ..o 67

3.7 TOP ProteCtive COVE .....oiiiiieeeeeeccccsce s s s s s e s e e e s sen s s s s s s s s s e e e e e e e e e s nma s s s s s sssnssssensnnnnnnnnns 73
Removing the Top ProteCtive COVET ... 73
Reattaching the Top ProteCtive COVET .........coo i 74

3.8 Main CircuUit WiriNg.......cuuuiiiiiiiiiiiiissssssssssns s s smssssss s s s s s s s s 75
Factory Recommended Branch Circuit Protection ... 75

Main Circuit Terminal FUNCHONS ..........ooiiiii e 75
Protecting Main Circuit Terminals ..., 76

Wire Gauges and Tightening TOMQUE .........cooooiiiiiiii i 77

Main Circuit Terminal and Motor Wiring ..., 80

3.9 Control Circuit WiriNg .......ccoiiiiiiiiiiiiiissssssssr s 85
Control Circuit ConNEction DIagram ...........coiii oot e e e e e e e e eneeeeeeas 85
Control Circuit Terminal BIOCK FUNCLONS ........oooiiiiiiiiiiiee e 85
Terminal CoNfIQUIAtION ........ooo it e e e e e e e e e e e e s e e e e eeeeeas 87
Wiring the Control Circuit TerMINQ@I ..........oooiiiiiieee e e e eeeas 89
Switches and Jumpers on the Control Board .............c..eeeiiiiiiiiiiiie e 93

3.10 Control 1/O CONNECLIONS ........cccciueiiriiiierr s annn e 94
Sinking/Sourcing Mode Switch for Digital INPULS...........ooiiiiii e 94

Input Signal Selection for Terminals A1 and A2...........ccuiiiiiiiiii e 94
Terminal FM/AM Signal SEIECHON ........oooiiiiie e 95
MEMOBUS/Modbus TerminNation .............oooiiiiiiiiiiiiie et 95

B W0t I B 0o 4T Y= o 8 o T T = PP 96
3.12 External INterloCkK ... 97
DIIVE REAAY ... .ottt oot e e e oot e e e e e e e e e e e e e e e e e e 97

3.13 Wiring ChecCkKIist ...........ooiiiiiiiiiiiiiisssssss s 98
4. START-UP PROGRAMMING & OPERATION.......ccooiiiiirirrrcmeenssnss s e s 99
4.1 Section Safety......ccco i ——————————————— 100
4.2 Using the HOA Keypad .......cooeiiiiiiiiiiiiiirrrrsscssssssssssssss s s s s s s s s s s s ssssnsssssssssssssssssssssessnnnnns 101
KEYS @NA DISPIAYS....coeiiiiiiiiiie it e e e e e e e e e e e e e 101

07 I B 1T o] = PP PPPPPPPPP 102
ALARM (ALM) LED DiSPIAYS....cceeiuetiieeiiieeeeeeiteee ettt ee e ettt e e astee e s s ansse e e e anbeeeeaannneeesaannneeeeans 103
AUTO LED and HAND LED INAICAtIONS .....ccciiuiiiiiiiiiiie it e e e 103
Menu Structure for HOA KEYPAQ...........uiiiiiiiiiiiiiie e 105

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



Table of Contents

4.3 The Drive, Programming, and Clock Adjustment Modes ...........cccmmmmmmimmecccccicininnnns 106
ClOCK AJUSTMENT ...ttt e e et et e e e e e e st e e e e e e e e e snnbneneeeeeeeaannes 106
Changing Parameter Settings Or ValUES ..........oooiiiiiiiii e 108
Verifying Parameter Changes: Verify MeNU ...........ooooi e 110
Simplified Setup Using the Setup GroUP ........cooi i 111

4.4 Start-Up FIOWCRNAILS .......ccoooeieeeeeccrrir s s s s s e e s e e e s s s s s e e e nn e e 113
Flowchart A: Basic Start-Up and Motor TUNING .........oeiiiiiiiiieceeee e 114
Subchart A-1: Simple Motor Setup Using V/f CONtrol.............oeeeieiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee 115
Subchart A-2: Operation with Permanent Magnet Motors..............oooiiiiiii e 116

4.5 Powering Up the Drive. ... s 117
Powering Up the Drive and Operation Status Display...........cccccooiiiiii 117

4.6 Application Selection........co i ————— 118
HVAC Application Parameters ...t 118
Setting 1: Fan APPlICALION ........eiiiiiiiieee et e e e e e e e 118
Setting 2: Fan with Pl Control ApPlICatioN ..........oooiiiiiiiiee e 119
Setting 3: Return Fan with Pl Control Application ..o 119
Setting 4: Cooling Tower Fan ApPliCAtIoN ..........ooiiiiiiiiie e 119
Setting 5: Cooling Tower Fan with Pl Control Application.............ccccoiiiiiiii e 120
Setting 6: Pump (Secondary) APPlICAtION.........cooi i 120
Setting 7: Pump with Pl Control AppliCation............euiiiiiiiiiieiee e 120

4.7 Basic Drive Setup Adjustments ... 121

4.8 AULO-TUNING ..o s s s s s e e s e e e e e e e r e e e e e e s e e e e e e e nnnnnnnnns 136
TYPES OF AULO-TUNING ...t e et e e e e e e e et e e e e e e e e s nnnneeeeeaaeeas 136
Before AULO-TUNING the DIIVE ....c..coiie e e 137
Auto-Tuning Interruption and Fault COAES ...........oeiiiiiiii s 138
Auto-Tuning Operation EXAmMPIE ........oooi e a e 138
T1: Parameter Settings during Induction Motor AUto-TUNING ..........eeeiiiiiiiiiiie e 140
T2: Parameter Settings during PM Motor AULO-TUNING ......cooiiiiiiiiiiiieeeeceeeeeee e 141

4.9 No-Load Operation Test RUN............cc i s e s s e e e r e e 144
N\ [o R o= To @ o 1= =1 (o] a N =11 S B | o [P 144

4.10 Test Run with Load Connected.............cccciiiiiiiinmeeeeiiirrrr s 145
Test Run with the Load CoNNECTEd ..........coouiiiiiiii e 145

4.11 Verifying Parameter Settings and Backing Up Changes...........cccooiiiiiiiiinnnennnnnnnnnnnen, 146
Backing Up Parameter Values: 02-03 ..........oo ot 146
Parameter ACCESS LeVel: A1-01 ... a e e 146
Password Settings: A1-04, A1-05 .. .. e 146
COPY FUNCLION ...ttt e e e e ettt e e e e e e ettt e e e e e e e e annbneneeeeeeeaannne 147

4.12 Test Run Checklist ... 148

4.13 Advanced Drive Setup Adjustments .........cccccoimmmmmmmmim s ———— 149
U1: Operation Status MONITOIS ..o e e e e e e e neeaeeeas 186
L0 o= 10 ]| I = Lo = PRSP 186
L0 T o= 10 L 153 (] Y2 EPPPP 186
U4: MaintenanCe IMONITOIS .......oiiiiiiiiiiie et e e e e e e e e e e e e e e e nneeeeeas 186
L0 T o 1Y/ 0] 01 o] PR RPPTPP 186
UG: Operation Status MONITOIS ..o e e e e e e e e e nneeee s 186

5. TROUBLESHOOTING.......ccoiiiieeeiiiiinnirirrrsnnsmsssssssss s s s s s s s s smmssssssssssssssssssssnnnn 187

5.1 Section Safety......ccccciiiiiiii————————— 188

5.2 Motor Performance FiNe-TUNING.....cc.uuuuciiiiiiiiiiiiirrrens s s s s e s s s s e s s s 190

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual 5



Table of Contents

FINe-TUNING V/F CONIOL ...ttt e e e e e e e e e e e 190

Fine-Tuning Open Loop Vector Control for PM MOtOrS.........ooooieiiiiii e, 191

Parameters to Minimize Motor Hunting and Oscillation ... 192

5.3 Drive Alarms, Faults, and Errors ... rrrreesss s s sssss s s s s s ssmsss s s e s nmansneseees 193

Types of Alarms, Faults, and Errors.........ccooooiiiiiiiiiiiee e 193

Alarm and Error DISPIays ....coooooeiiiei oo e 194

5.4 Fault Detection ............ s 197

Fault Displays, Causes, and P0oSSible SOIULIONS ..........cooiiiiiiiiiiii e 197

5.5 Alarm Detection....... .. ————————————————————— 209

Alarm Codes, Causes, and Possible Solutions ..., 209

5.6 Programming EITOrs ... ssssssssssssssssssss s s s s s s s s s s s s s s nssssssssssssssssssnes 216

Programming Error Codes, Causes, and Possible Solutions...................ccccco, 216

5.7 Auto-Tuning Fault Detection ..........ccccoimemmmiiiiirr 220

Auto-Tuning Codes, Causes, and Possible SolUtioNS..........ccccooiiiiiiiiiii s 220

5.8 Copy Function Related DiSPlays ..........cccccccmmmmmmmmmmmmmimissssssssssssssssssss s 222

Tasks, Errors, and TroubleShOOtiNg .........cooiiiiiiii e 222

5.9 Diagnosing and Resetting Faults.............ccccooiiiiiiiiiis s 224

Fault Occurs Simultaneously with POWEr LOSS ..., 224

If the Drive Still has Power After @ Fault OCCUIS ..o 224

Viewing Fault Trace Data After Fault ............ccooooiiiiiiiiii e 224

Fault Reset Methods ... 225

5.10 Troubleshooting without Fault Display.........cccoommmmmc e 226

(07e]aq ] 0o ol =d o] o1[=T 0 4 1= TSRS 226

Cannot Change Parameter SEthNGS .........cooiii i 226
Motor Does Not Rotate Properly after Pressing AUTO Button or after Entering External Run

107010010 4T=1 o T E RS EUPURRRPRON 227

1Yo (o g T3 I Yo TN = [0 SR 228

oPEO2 Error Occurs When Lowering the Motor Rated Current Setting ..........ccccccovviiiiiiiiins 229

Motor Stalls during Acceleration or Acceleration Time is TOO LONG........cuvvviieiiiiiiiiiiiiiiieeeeiiiiee, 229

Drive Frequency Reference Differs from the Controller Frequency Reference Command............. 230

Excessive Motor Oscillation and Erratic Rotation...................ccccc 230

Deceleration Takes Longer Than EXpected.............ocoiiiiiiiiiiiei e 230

Noise From Drive or Motor Cables When the Drive is Powered On ...............cooooeiiii e, 230

Ground Fault Circuit Interrupter (GFCI) Trips During RUN .........ooiiiiiiieeee e 230

Connected Machinery Vibrates When Motor Rotates .............oueiveiiiiiiiiie 231

e O T (o TV = TU L PSP PPPRPPO 231

Motor Rotates After the Drive Output is Shut Off (Motor Rotates During DC Injection Braking)..... 231

Output Frequency is Not as High as Frequency Reference............ooovvvvveeiiiiiiieiiieiieiiieeiieeiieeeeeeeeen, 232

T8 aTe iyl a1 (o] (o] AU 232

Unstable Motor Speed When USIiNG PM ...t 232

Motor Does Not Restart after POWer LOSS..........coooiiiiiiiiii 232

6. PERIPHERAL DEVICES & OPTIONS ...t rss s s s s e s 233

6.1 Section Safety........ i ——————— 234

6.2 Drive Options and Peripheral Devices ............cccccoiiiiiiniiinininnin e, 235

6.3 Connecting Peripheral DeVICES .........ccccciiiiiiiiiiiiiinirnrissssss s s 236

6.4 Installing Peripheral DeviCes ... 237

Installing a Molded Case Circuit Breaker (MCCB) or Ground Fault Circuit Interrupter (GFCI) ....... 237

Installing a Magnetic Contactor at the Power Supply Side.........cccoooiiiiiiiiiias 238

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



Table of Contents

ConNEectiNng @n AC REACHON........uiiiiiiiiiee e e e e e e e e e e e e aanees 238
Connecting @ SUIrge ADSOIDET .......ooiiiiii e e e e 238
Attachment for External Heatsink MouNting ..........coooiiiiiiii e 240
Installing a Motor Thermal Overload (oL) Relay on the Drive Output ... 240

A. SPECIFICATIONS ...t rr s s s s e s s s s em s s s nmn s e s emn e s e mmna s 243
Wt B o o Y 1T gl 1 3 T 244
Three-Phase 200 V Class Drive Models CIMR-ZO2A0011 to 2A0088............cooveeeiiiiiiiiiiieeeeeeee 244
Three-Phase 200 V Class Drive Models CIMR-ZO2A0114 10 2A0396...........coevvveeiiiiiiiiiieeeee e 245
Three-Phase 400 V Class Drive Models CIMR-ZO4A0005 to 4A0027...........ceveeeeeiiiiiiiiiieeeeeeeeeaee 246
Three-Phase 400 V Class Drive Models CIMR-ZO4A0034 t0 4A0096............ccevveeeiiiiiiiiieeeeeeene 247
Three-Phase 400 V Class Drive Models CIMR-ZO4A0124 t0 4A0302...........oovvveeeeiiiiiiiiiieeee e 248
Three-Phase 400 V Class Drive Models CIMR-ZO4A0361 to 4A0590........oeiviiiiiiiiiiiiiiiiieieeeeeeeeeee 249

A.2 Drive SpecCifiCations ........ceeuuiiiiiiiiiiiiiiiiirrrrrrees s e 250
A.3 Drive Watt LOSS Data ... 252
A.4 Drive Derating Data ..........cccccemimimmiiiiiiiiiiisssss s 254
Carrier FrequeNCY Derating ..........coii oottt e e e e e et e e e e e e e e e e e e e e e annes 254
TeMPErature DErating ... an et nneennee 255
ARITUAE Derating ..o o e 256

B. PARAMETER LIST ...t rrrmess s s s s s s s s s s s s s s s mmas s s s s e mmm s s e s e nmmnns 257
B.1 A: Initialization Parameters ... s 258
AT INIGANZALION ... 258

A2 USEr Parameters ... ..o 258

B.2 b: APPliCatioN.. ... 259
b1: Operation MOde SEIECHON .........o e e e 259

b2: DC Injection Braking and Short Circuit Braking............coocuiiiiiiioiiiie e 259

O3S BT 0= T=To B Lo o o PP 260

o I 1= W o £ ) o 261

[0TSR o B 7] o1 1 o PP PPPPPPP 261

(01 Bl =t =T 0 VS 7= Y/ o PRSP 264

= 70 S O I ¥ oY1 o O 265
C1: Acceleration and Deceleration TIMES ..........uuuieiuuieiiiiiiiiiiiiiieeiieieeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeees 265

Oy S T O N VI O =T = T (= 4 ] T2 PP 265

L7 S o) (o [T @] g aTe 1T a1ST=1 i o] o ISP 265

CB: Carmier FrEQUENCY ...cooi ittt e et e e e e e e et e e e e e e e et ee e e e e e e e e aannes 266

0 S o =Y =T =Y o o = 267
A1: FreqQUENCY RETEIENCE ... .. e aae b aabaaaesaasaasssasessssanesssssnnnes 267

d2: Frequency Upper/LOWET LIMILS ..........uuuii e b aaeeaaaesbsesassssssassssnssnnees 267

Lo 1 N 0o 0 o TN o =T [ 1= TV 2 267

d4: Frequency Reference Hold FUNCLON.............uuuiiiiiiiiiiiiiiiiiiiiiiiivieee e eveeeeseeeeeeveeeseesseesseeeeeeeees 268

Lo [ G =Y Fo AT == (=Y 11 o T 268

Lo A O i £T=Y G ot (= To (=T o OO RPOUROPURPPRRPPRPORt 268

B.5 E: Motor Parameters ... s 269
o IV o= 11 (=Y 4 TR o gl 1Y (o] (o it PP PPPPPPP 269

oy A Y o (o] gl =T =0 4= (= £ T PSPPI 270

ot o Y 1Y o) (o R T= 1 ] o PP 270

B.6 H Parameters: Multi-Function Terminals ... 272
H1: Multi-Function Digital INPULS .........euiiiii e 272

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual 7



Table of Contents

H2: Multi-Function Digital OUIPULS...........eeiiiiiiii e 275

H3: Multi-Function Analog INPULS .........ueiiiiiiii e 277

H4: ANAIOG OULPULS ...ttt e e e e et e e e e e e r e e e e e e e e anannee s 278

H5: MEMOBUS/Modbus Serial CommuniCation ... 279

B.7 L: Protection FUNCLION ..o s s nas 280
L1 MOtOr ProteCtioN ........oooviiiiieeee e 280

L2: Momentary Power LOSS Ride-TRIU..........ouuuiiiiiiic et 280

G TS = || I o (V7= o [ ) o SRRSO 281

L4: Speed DeteClion........oooiiiiiiii 282

LS FaUlt ReStart.......oooiiiiieeeeeeeeeeee 283

G 10T o T L= I L= =T o ) o 283

L8: Drive ProteCtioN ........ooooiiiiiieeeeeee e 284

B.8 n: Special Adjustment............coo i —————————— 286
N1 HUNEING PreventioN ... e e e e e e e e e ennee e 286

n3: High Slip Braking (HSB) and Overexcitation Braking...........cccccoviiiiiiiiiiiiieieeeee e 286

N8: PM Motor CONrol TUNING .....ceiiiiiiiiiei ettt e e e e e e e e e e e e nnneeees 287

B.9 o: Operator-Related Settings .........cccccmmmiiiiiiii s 288
01: HOA Keypad Display SeIECHON ............uuiiiiiiieeiee e 288

02: HOA Keypad FUNCHONS ........uiiiiiiiieiiiie ettt e e e e e e e e e e e e e e e e e 289

03 COPY FUNCHON ...ttt e e et e e e e e e e e e e e e e e e e e e e e e e e e e aaaas 289

04: Maintenance MoNitor SEttNGS .......coiiiiiiiii e e 290

B.10 S: Special Application..........cccoiiiiiiiiiiiiiii s 291
S1: Dynamic Noise Control FUNCHON ............uuuiiiiiiiiiiiiiiiiiiiiiiieeeee et e e e e e e e e e e e eeeeees 291

= To [0 1T o Tot T I Ta 1T PSPPSR 291

S3: Secondary Pl (PI12) CONIOl..........uuuiiiiiiiiiiiiiiiiiiiiiiieisieesieeseeeaseessessssssssesssssesesseeseeeeeeeeeeeeeeeeeeeeeees 293

o oY o= T @ o= = 1 o] o H PSPPSR 294

S5: HOA Keypad PArameters ............uuuuuuuuiuuiiiiiiiiiiiississsiessissssssssssssesssesseeeseeese——.———————e—e——————. 295

S6: Phase Order SEIECHONS ..........eoiiiiieii et e e e e e e e e e e e s eeeeeeeeannns 295

= 700 T I (o T T 1 4T 296
T1: INAUCiON MOtOr AULO-TUNING .....eteeiiiie et e e e e et e e e e e e e s e eeaaeas 296

T2: PM MOtOr AULO-TUNING ..ceeeieiiiiiiee ettt e e e e ettt e e e e e e e ettt e e e e e e e e s annnnneeeeeens 296

= TR0 7 1 o 3 T o 298
U1: Operation Status MONITOrS ........oooiiiieeeeee e 298

D o= T | A I = Vo = R 299

UB: FAUIE HISTOTY ...t e e e e e e e e e e e e e e e e e annneees 300

U4: Maintenance MONITOIS .......ooooiiiiieeeeee e 302

UL S I8 1Y/ ) o = 303

U6: Operation Status MONITOrS ........ooeiiieeeeee e 304

C. BACNET COMMUNICATIONS .......ooiiiiiirrrmess s rrsmssss s s s smssss s s s s mmsss s s s s s mmsssnns 305
C.1 BACnhet Configuration.........ooiiimrr s 306
C.2 Communication Specifications........ccuuucciiiiiiiiiir 307
C.3 Connecting to @ NEtWOIK ........ccoiiiiiiimeccccciss s s e s s s s s e s e s e e e e e e e e s s n s n e s e e e s 308
Network Cable ConNECION..........oooi i 308
Wiring Diagram for Multiple CONNECLIONS ............oiiiiiiiii e 308
Network Termination ...........ooo i 309

C.4 BACnhet Setup Parameters........ouiiieeeeeciiiiiiiniirs s s s s s s s s s s 310
BACnhet Serial CommMUNICAtION ... e e e e e e e e e e e e e e e e e nnnnneees 310

C.5 Drive Operations by BACRHEt ........cccoiiiiieeiirrrrrrr s 313

8 YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



Table of Contents

Observing the Drive OPEration............ooouiiiiiiiie et e e e e annes 313
CONrollING thE DIV ...ttt e e e e e et e e e e e e e e e e e e e e e e aaanes 313

C.6 Communications TiMiNg.......ccuiiiiiiiiiiirieeerrr s 314
Command Messages from Master 0 DIVE...........uuuiiiiiiiiiiiiiiiiiiiiieiiiieeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeees 314
Response Messages from Drive to Master ... 314

C.7 BACnhet Objects SUPPOIted ........ccoeiemmemiiriiiiririir s s 315
PreSENt ValUE ACCESS ....oooeiiiiiiiiiiieeeeeee ettt ettt et ettt ettt e et e et e eeeeeeeteee et eeeeeeeeeteeeeeeetaeaeeaeeaeees 315
Supported Properties of ODJECS .........ooeiiiiii e 315
ANAIOG INPUL ODJECES ...t e e e et e e e e e e e e e eeaeee s 316
ANAIOG OULPUL ODJECES ...ttt e e e e et e e e e e e e s e e e e eeaeeeas 316
ANAIOG VAIUE ODJECES ......eeieiiiee ettt e e e ettt e e e e e e et b e e e e e e e e e e e e eeeaaeeas 316
=TT =T YA [T o101 Q@ o] [=Tox £ O EPPT P 317
Binary OUIPUL ODJECES ... e e e e e e e s e e e e e e e e nnrneees 318
Binary Value ODJECES ... i 318

DY ey @ o] [T U PPP PP 319

C.8 Accessing Drive Parameters and the Enter Command ............ccccemmiiiiieeeeeccccccsseeen, 320
Reading Drive Parameters ...... ..o 320
Writing Drive Par@meters ...t 320

L 01 =T o @] o 4] . F= 1 o 1P 320

O T 00T 4 T o [WT g o= Lo g T =1 o 321
C.10 Self-DiagnOSHiCS .......ciiiiiiiiiiiiiir i rrriccier s s e e e s e e s s s s s s s s e e e e s e e e e e s s nnnnnnnn s nanas 322
C.11 BACnet Protocol Implementation Conformance Statement.............covreeeeiirriecceennne 323
D. STANDARDS COMPLIANCE ... rr s s s s s nmm s s n s 325
D.1 Section Safety......cccccciiiiiiiiiiiii i ——————— 326
D.2 European Standards ...........ccciiiiiiniiiemeessss s sssanns 328
CE Low Voltage Directive COMPIIANCE............uuuiiiiiiiiiiiiiiiiiiiiiiiiiessesieesseesseesreseseeer—er—————————————————————. 328

EMC Guidelines COMPLIBNCE .......oooviiiiiiiiiiiieeeeeeeeeeeeeee ettt 329

D.3 UL/CUL Standards ..........cccuiiiiiiiiinisissssssssssssssss s ssssssss s s s s s s s s s s s 334
UL Standards COMPLINCE .......coouiiiiiiiiiiiiiie ettt e e e e e e e e e e e e e s e e e e e e e e annsneeeas 334

Drive Motor Overload ProteCtion .............oooiiiiiiiiiiiiiiiiiieeeeee ettt 337
Precautionary Notes on External Heatsink (IPO0/Open-Type ENClOSUre)...........coccuvvieeeeeeeeniiinnnee. 338

E. QUICK REFERENCE SHEET ... 339
E.1 Drive and Motor SpecCifications..........ccceuciiiiiiiiiiiiirrrrrrrcc s 340
Drive SPECITICALIONS ....ceiiiiiiiiiieeeeeeeeee ettt e e e e e e e e e e e e e e e e e e 340

Y [o] (o] g o 1T e [or= 1 (o] o[- PP PPPPPPPP 340

E.2 Basic Parameter Settings ........ccccoiiiimmmmmmmmiii s 341
= TS (o= (1] o LR PPP PP 341

1Y [ (o g1 (1] U RPPP PP 341
Multi-Function Digital INPULS ......coeiiiiie e 341

F Y F= (o Yo [N ] o1V L PRSPPI 341
Multi-Function Digital OQUIPULS ........ooiiiiiiiiiie e 342

1Y [T a1 (] g @ U o U £ PP 342

E.3 User Setting Table......... s r e s e e e s 343

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual 9



Table of Contents

This Page Intentionally Blank

10 YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



Preface & General Safety

This section provides safety messages pertinent to this product that, if not heeded, may result in fatality,
personal injury, or equipment damage. Yaskawa is not responsible for the consequences of ignoring
these instructions.

1R N o 2 Y 0 12
1.2  GENERAL SAFETY. ..ot sssssss s sssssssss s 13
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i.1 Preface

i.1  Preface

Yaskawa manufactures products used as components in a wide variety of industrial systems and equipment. The selection and
application of Yaskawa products remain the responsibility of the equipment manufacturer or end user. Yaskawa accepts no
responsibility for the way its products are incorporated into the final system design. Under no circumstances should any
Yaskawa product be incorporated into any product or design as the exclusive or sole safety control. Without exception, all
controls should be designed to detect faults dynamically and fail safely under all circumstances. All systems or equipment
designed to incorporate a product manufactured by Yaskawa must be supplied to the end user with appropriate warnings and
instructions as to the safe use and operation of that part. Any warnings provided by Yaskawa must be promptly provided to
the end user. Yaskawa offers an express warranty only as to the quality of its products in conforming to standards and
specifications published in the Yaskawa manual. NO OTHER WARRANTY, EXPRESS OR IMPLIED, IS OFFERED.
Yaskawa assumes no liability for any personal injury, property damage, losses, or claims arising from misapplication of its
products.

This manual is designed to ensure correct and suitable application of Z1000-series drives. Read this manual before attempting
to install, operate, maintain, or inspect a drive and keep it in a safe, convenient location for future reference. Be sure you
understand all precautions and safety information before attempting application.

€ Applicable Documentation

The following manuals are available for Z1000-series drives:

71000-Series AC Drive User Manual (TOEPC71061645)

Read this manual first. This manual is packaged together with the product and contains basic information required to install
and wire the drive. It also gives detailed information on fault diagnostics, parameter settings, and BACnet specifications.
The purpose of this manual is to prepare the drive for a trial run with an application and for basic operation. This manual
is available for download on our documentation website, www.yaskawa.com.

71000-Series AC Drive Programming Manual (SIEPC71061645)

This manual provides detailed information on parameter settings, drive functions, maintenance, and MEMOBUS/Modbus
specifications. Use this manual to expand drive functionality. This manual is available for download on our documentation
website, www.yaskawa.com.

€ Symbols

Note: Indicates a supplement or precaution that does not cause drive damage.

Indicates a term or definition used in this manual.

=

@ Terms and Abbreviations

* Drive: Yaskawa Z1000-Series Drive
~ ~ « H: Hexadecimal Number Format
* IGBT: Insulated Gate Bipolar Transistor
» kbps: Kilobits per Second
* MAC: Media Access Control
* r/min: Revolutions per Minute
* V/f: V/f Control
* OLV/PM: Open Loop Vector Control for PM
* PM motor: Permanent Magnet Synchronous motor (an abbreviation for IPM motor or SPM motor)
* IPM motor: Interior Permanent Magnet Motor (e.g., Yaskawa SSR1 Series and SST4 Series motors)
* SPM motor: Surface mounted Permanent Magnet Motor (e.g., Yaskawa SMRA Series motors)

€ Trademarks

» BACnet is a trademark of the American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE).
* Other companies and product names mentioned in this manual are trademarks of those companies.
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i.2 General Safety

i.2 General Safety

€ Supplemental Safety Information

General Precautions

* The diagrams in this manual may be indicated without covers or safety shields to show details. Replace the covers or shields before
operating the drive and run the drive according to the instructions described in this manual.

* Any illustrations, photographs, or examples used in this manual are provided as examples only and may not apply to all products to
which this manual is applicable.

» The products and specifications described in this manual or the content and presentation of the manual may be changed without notice
to improve the product and/or the manual.

* When ordering a new copy of the manual due to damage or loss, contact your Yaskawa representative or the nearest Yaskawa sales
office and provide the manual number shown on the front cover.

* If nameplate becomes worn or damaged, order a replacement from your Yaskawa representative or the nearest Yaskawa sales office.

Read and understand this manual before installing, operating or servicing this drive. The drive must be installed according
to this manual and local codes.

The following conventions are used to indicate safety messages in this manual. Failure to heed these messages could result
in serious or fatal injury or damage to the products or to related equipment and systems.

A DANGER

Indicates a hazardous situation, which, if not avoided, will result in death or serious injury.

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

WARNING! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

A CAUTION

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

CAUTION! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

Indicates a property damage message.

NOTICE: may also be indicated by a bold key word embedded in the text followed by an italicized safety message.
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€ Safety Messages

A DANGER

Heed the safety messages in this manual.
Failure to comply will result in death or serious injury.
The operating company is responsible for any injuries or equipment damage resulting from failure to heed the warnings in
this manual.
Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply
is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching any
components.

A WARNING

Sudden Movement Hazard
System may start unexpectedly upon application of power, resulting in death or serious injury.

Clear all personnel from the drive, motor and machine area before applying power. Secure covers, couplings, shaft keys and
machine loads before applying power to the drive.

Electrical Shock Hazard

Do not attempt to modify or alter the drive in any way not explained in this manual.

Failure to comply could result in death or serious injury.

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Do not allow unqualified personnel to use equipment.

Failure to comply could result in death or serious injury.

Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with installation,
adjustment and maintenance of AC drives.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Make sure the protective earthing conductor complies with technical standards and local safety regulations.
Because the leakage current exceeds 3.5 mA, IEC 61800-5-1 states that either the power supply must be automatically
disconnected in case of discontinuity of the protective earthing conductor or a protective earthing conductor with a cross-
section of at least 10 mm? (Cu) or 16 mm? (Al) must be used. Failure to comply may result in death or serious injury.
Always use appropriate equipment for Ground Fault Circuit Interrupters (GFClIs).
The drive can cause a residual current with a DC component in the protective earthing conductor. Where a residual current
operated protective or monitoring device is used for protection in case of direct or indirect contact, always use a type B GFCI
according to IEC 60755.

Fire Hazard
Install adequate branch circuit protection according to applicable local codes and this manual.

Failure to comply could result in fire and damage to the drive or injury to personnel. The device is suitable for use on a circuit
capable of delivering not more than 100,000 RMS symmetrical amperes, 240 Vac (200 V class) and 480 Vac (400 V class),
when protected by branch circuit protection devices specified in this manual.
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i.2 General Safety

Branch circuit protection shall be provided by any of the following: Non-time delay Class J, T, or CC fuses sized at 300%
of the drive input rating, or Time delay Class J, T, or CC fuses sized at 175% of the drive input rating, or MCCB sized at
200% maximum of the drive input rating.

Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.

A CAUTION
Crush Hazard

Do not carry the drive by the front cover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Do not perform a withstand voltage test on any part of the drive.

Failure to comply could result in damage to the sensitive devices within the drive.
Do not operate damaged equipment.

Failure to comply could result in further damage to the equipment.

Do not connect or operate any equipment with visible damage or missing parts.
Do not expose the drive to halogen group disinfectants.

Failure to comply may cause damage to the electrical components in the drive.
Do not pack the drive in wooden materials that have been fumigated or sterilized.
Do not sterilize the entire package after the product is packed.

Do not use screws of different sizes in SW1 and SW2.

Failure to comply may cause overheating and electrical damage.

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual 15



i.2 General Safety

€@ General Application Precautions

B Selection

Installing a Reactor

Use an AC reactor in the following situations:

* to suppress harmonic current.

» when the drive is running from a power supply system with thyristor converters.

Drive Capacity
For specialized motors, make sure that the motor rated current is less than the rated output current for the drive.

When running more than one motor in parallel from a single drive, the capacity of the drive should be larger than [total motor
rated current x 1.1].

Starting Torque

The overload rating for the drive determines the starting and accelerating characteristics of the motor. Expect lower torque
than when running from line power. To get more starting torque, use a larger drive or increase both the motor and drive capacity.

Emergency Stop

When the drive faults out, the output shuts off but the motor does not stop immediately. A mechanical brake may be required
when it is necessary to stop the motor faster than the ability of the Fast Stop function of the drive.

Options
NOTICE: The -M, +M, -, +1, and +3 terminals are used to connect optional Z1000-compatible devices only. Connecting non-Yaskawa-
approved devices to these terminals may damage the drive.

B Installation

Enclosure Panels

Keep the drive in a clean environment by installing the drive in an enclosure panel. Be sure to leave the required space between
drives to provide for cooling, and take proper measures so the ambient temperature remains within allowable limits and keep
flammable materials away from the drive. Yaskawa offers protective designs for drives that must be used in areas subjected
to oil mist and excessive vibration. Contact Yaskawa or your Yaskawa agent for details.

Installation Direction

NOTICE: Install the drive upright as specified in the manual. Refer to Mechanical Installation on page 38 for more information on
installation. Failure to comply may damage the drive due to improper cooling.

B Settings

Upper Limits

NOTICE: The drive is capable of running the motor up to 240 Hz. Be sure to set the upper limit for the frequency of the drive to prevent the
possible danger of accidentally operating equipment at higher than rated speed. The default setting for the maximum output frequency is
60 Hz.

DC Injection Braking

NOTICE: Excessive current during DC Injection Braking and excessive duration of DC Injection Braking can cause motor overheat.

Acceleration/Deceleration Times

Acceleration and deceleration times are affected by the amount of torque generated by the motor, the load torque, and the
inertia moment. Set a longer accel/decel time when Stall Prevention is enabled. The accel/decel times are lengthened for as
long as the Stall Prevention function is in operation. Install one of the available braking options or increase the capacity of the
drive for faster acceleration and deceleration.

B General Handling

Wiring Check

NOTICE: Do not connect power supply lines to output terminals U/T1, V/T2, or W/T3. Failure to comply will destroy the drive. Be sure to
perform a final check of all sequence wiring and other connections before turning on the power and also check for short circuits on the
control terminals, which may damage the drive.

Selecting a Circuit Breaker or Circuit Interrupter

Yaskawa recommends installing a Ground Fault Circuit Interrupter (GFCI) to the power supply side. The GFCI should be
designed for use with AC drives (e.g., Type B according to IEC 60755).
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i.2 General Safety

Select a Molded Case Circuit Breaker (MCCB) or GFCI with a rated current 1.5 to 2 times higher than the drive rated current
to avoid nuisance trips caused by harmonics in the drive input current. Refer to Installing a Molded Case Circuit Breaker
(MCCB) or Ground Fault Circuit Interrupter (GFCI) on page 237 for more information.

Magnetic Contactor Installation

WARNING! Fire Hazard, Sudden Movement Hazard. Shut off the drive with a magnetic contactor (MC) when a fault occurs in external
equipment. Refer to Installing a Magnetic Contactor at the Power Supply Side on page 238. Failure to comply may cause serious
injury or death due to fire or inadvertent equipment movement.

NOTICE: To get the full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive power supply
off and on more than once every 30 minutes. Frequent use can damage the drive. Use the drive to stop and start the motor.

Inspection and Maintenance

WARNING! Electrical Shock Hazard. Capacitors in the drive do not immediately discharge after shutting off the power. Wait for at least the
amount of time specified on the drive before touching any components after shutting off the power. Failure to comply may cause injury to
personnel from electrical shock.

WARNING! Electrical Shock Hazard. When a drive is running a PM motor, voltage continues to be generated at the motor terminals after
the drive is shut off while the motor coasts to stop. Take the precautions described below to prevent shock and injury:

- In applications where the machine can still rotate after the drive has fully stopped a load, install a switch to the drive output side to disconnect
the motor and the drive.

- Do not allow an external force to rotate the motor beyond the maximum allowable speed or to rotate the motor when the drive has been
shut off.

- Wait for at least the time specified on the warning label after opening the load switch on the output side before inspecting the drive or
performing any maintenance.

- Do not open and close the load switch while the motor is running.

- If the motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped before closing the load
switch.

WARNING! Burn Hazard. Because the heatsink can get very hot during operation, take proper precautions to prevent burns. When replacing
the cooling fan, shut off the power and wait at least 15 minutes to be sure that the heatsink has cooled down. Failure to comply may cause
burn injury to personnel.

Wiring
Yaskawa recommends using ring terminals on all drive models. Drive models CIMR-ZO2A0031 to 2A0396 and 4A0034 to

4A0590 require the use of ring terminals for UL/cUL compliance. Use only the tools recommended by the terminal
manufacturer for crimping.

Transporting the Drive

NOTICE: Never steam clean the drive. During transport, keep the drive from coming into contact with salts, fluorine, bromine, phthalate
ester, and other such harmful chemicals.

€ Motor Application Precautions

B Standard Induction Motors

Low-Speed Range

The cooling fan of a standard motor should sufficiently cool the motor at the rated speed. As the self-cooling capability of
such a motor reduces with the speed, applying full torque at low speed will possibly damage the motor. Reduce the load torque
as the motor slows to prevent motor damage from overheat. Figure i.1 shows the allowable load characteristics for a Yaskawa
standard motor. Use a motor designed specifically for operation with a drive when 100% continuous torque is needed at low
speeds.
25% ED (or 15 min)
40% ED (or 20 min)
60% ED (or 40 min)

100 = !

90 v 1

80 -

70 — 3

Torque 60— 1
(%) 50— |

Continuous operation

36 20 60
Frequency (Hz)

Figure i.1 Allowable Load Characteristics for a Yaskawa Motor
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Insulation Tolerance

NOTICE: Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or particularly
long wiring distances.

High-Speed Operation

NOTICE: Problems may occur with the motor bearings and dynamic balance of the machine when operating a motor beyond its rated speed.
Contact the motor or machine manufacturer.

Torque Characteristics

Torque characteristics differ compared to operating the motor directly from line power. The user should have a full
understanding of the load torque characteristics for the application.

Vibration and Shock
The drive allows selection of high carrier PWM control and low carrier PWM. Selecting high carrier PWM can help reduce
motor oscillation.

Take particular caution when adding a variable speed drive to an application running a motor from line power at a constant
speed. Ifresonance occurs, install shock-absorbing rubber around the base of the motor and enable the Jump frequency selection
to prevent continuous operation in the resonant frequency range.

Audible Noise

Noise created during run varies by the carrier frequency setting. When using a high carrier frequency, audible noise from the
motor is comparable to the motor noise generated when running from line power. Operating above the rated motor speed can
create unpleasant motor noise.

B Synchronous Motors

» Contact Yaskawa or a Yaskawa agent when planning to use a synchronous motor not endorsed by Yaskawa.

* Use a standard induction motor when running multiple synchronous motors simultaneously. A single drive does not have
this capability.

* A synchronous motor may rotate slightly in the opposite direction of the Run command at start depending on parameter
settings and rotor position.

* The amount of generated starting torque differs depending on the control mode and motor type. Set up the motor with the
drive after verifying the starting torque, allowable load characteristics, impact load tolerance, and speed control range.
Contact Yaskawa or a Yaskawa agent when planning to use a motor that does not fall within these specifications:

¢ In Open Loop Vector Control for PM motors, braking torque is less than 125% when running between 20% and 100% speed.
Braking torque drops to less than 50% when running at less than 20% speed.

* In Open Loop Vector Control for PM motors, the allowable load inertia moment is approximately 50 times higher than the
motor inertia moment.
Contact Yaskawa or a Yaskawa agent for questions concerning applications with a larger inertia moment.

 To restart a coasting motor rotating below 100 Hz, use the Speed Search function if the motor cable is not too long. If the
motor cable is relatively long, stop the motor using Short Circuit Braking.

B Specialized Motors

Multi-Pole Motor

The rated current of a multi-pole motor differs from that of a standard motor, so be sure to check the maximum current when
selecting a drive. Always stop the motor before switching between the number of motor poles. The motor will coast to stop if
a regen overvoltage (ov) fault occurs or if overcurrent (oC) protection is triggered.

Submersible Motor

The rated current of a submersible motor is greater than that of a standard motor, so select the drive capacity accordingly. Use
a motor cable large enough to avoid decreasing the maximum torque level from voltage drop caused by a long motor cable.
Explosion-Proof Motor

The motor and the drive must be tested together to be certified as explosion-proof. The drive is not designed for explosion-
proof areas.

Geared Motor

Make sure that the gear and the lubricant are rated for the desired speed range to avoid gear damage when operating at low
speeds or very high speeds. Consult with the manufacturer for applications that require operation outside the rated speed range
of the motor or gear box.
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Single-Phase Motor

Variable speed drives are not designed to operate with single phase motors. Using capacitors to start the motor causes excessive
current to flow and can damage drive components. A split-phase start or a repulsion start can burn out the starter coils because
the internal centrifugal switch is not activated. The drive is for use with three-phase motors only.

Motor with Brake

Take caution when using the drive to operate a motor with a built-in holding brake. If the brake is connected to the output side
of the drive, it may not release at start due to low voltage levels, so be sure to install a separate power supply for the motor
brake. Note that motors with built-in brakes tend to generate a fair amount of noise when running at low speeds.

€ Drive Label Warning Example

Always heed the warning information listed in Figure i.2 in the position shown in Figure i.3.

/A WARNING

. Risk of electric shock:

Read manual before installing.

. Walt 5 minutes for capacitor
discharge after disconnecting
;I)_ower supply.

o conform fo C€ re uirements,
make sure to ground the supply
neutral for 400V class.

o After opening the manual switch
between the drive and motor,
please wait 5 minutes before
inspecting, performing
maintenance or wiring the drive.

Hot surfaces

* Top and Side surfaces may
become hot. Do not touch.

Figure i.2 Warning Information Example

[o

Warning Label

@@

Figure i.3 Warning Information Position
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€ Warranty Information
B Warranty Period

This drive is warranted for 12 months from the date of delivery to the customer or 18 months from the date of shipment from
the Yaskawa factory, whichever comes first.

B Scope of Warranty

Inspections

Customers are responsible for periodic inspections of the drive. Upon request, a Yaskawa representative will inspect the drive
for a fee. If the Yaskawa representative finds the drive to be defective due to Yaskawa workmanship or materials and the
defect occurs during the warranty period, this inspection fee will be waived and the problem remedied free of charge.

Repairs
If a Yaskawa product is found to be defective due to Yaskawa workmanship or materials and the defect occurs during the

warranty period, Yaskawa will provide a replacement, repair the defective product, and provide shipping to and from the site
free of charge.

However, if the Yaskawa Authorized Service Center determines that the problem with the drive is not due to defective
workmanship or materials, the customer will be responsible for the cost of any necessary repairs. Some problems that are
outside the scope of this warranty are:

Problems due to improper maintenance or handling, carelessness, or other reasons where the customer is determined to be
responsible.

Problems due to additions or modifications made to a Yaskawa product without Yaskawa’s understanding.
Problems due to the use of a Yaskawa product under conditions that do not meet the recommended specifications.
Problems caused by natural disaster or fire.

After the free warranty period elapses.

Replenishment or replacement of consumables or expendables.

Defective products due to packaging or fumigation.

Other problems not due to defects in Yaskawa workmanship or materials.

Warranty service is only applicable within the country where the product was purchased. However, after-sales service is
available for customers outside of the country where the product was purchased for a reasonable fee.

Contact your local Yaskawa representative for more information.

Exceptions

Any inconvenience to the customer or damage to non-Yaskawa products due to Yaskawa’s defective products whether within
or outside of the warranty period are NOT covered by warranty.

B Restrictions

The drive is not designed or manufactured for use in devices or systems that may directly affect or threaten human lives or
health.

Customers who intend to use the product described in this manual for devices or systems relating to transportation, health
care, space aviation, atomic power, electric power, or in underwater applications must first contact their Yaskawa
representatives or the nearest Yaskawa sales office.

WARNING! Injury to Personnel. This product has been manufactured under strict quality-control guidelines. However, if this product is to

be installed in any location where failure of this product could involve or result in a life-and-death situation or loss of human life or in a facility
where failure may cause a serious accident or physical injury, safety devices must be installed to minimize the likelihood of any accident.
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Receiving

This chapter explains how to inspect the drive upon receipt, and gives an overview of the different
enclosure types and components.
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1.1 Section Safety

A CAUTION

Do not carry the drive by the front cover or the terminal cover.
Failure to comply may cause the main body of the drive to fall, resulting in minor or moderate injury.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.

A motor connected to a PWM drive may operate at a higher temperature than a utility-fed motor and the operating
speed range may reduce motor cooling capacity.

Ensure that the motor is suitable for drive duty and/or the motor service factor is adequate to accommodate the additional
heating with the intended operating conditions.
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1.2 General Description

4 Z1000 Model Selection

Refer to Table 1.1 for drive selection depending on the motor power.

Note: The models and capacities in shown here are based on standard settings and operation conditions. Higher carrier frequencies and higher
ambient temperatures require derating.

Table 1.1 21000 Models

Motor Capacity kW (HP) Three-Phase 200 V Class
Model CIMR-Z[ Rated Output Current (A)
2.2 (3) 2A0011 10.6 <1~
3.7(5) 2A0017 16.7<1>
5.5(7.5) 2A0024 242 <I>
7.5 (10) 2A0031 30.8 <>
11 (15) 2A0046 462 <I>
15 (20) 2A0059 59.4<I>
18.5 (25) 2A0075 74.8 <I>
22 (30) 2A0088 g8 <I>
30 (40) 2A0114 |14 <>
37 (50) 2A0143 143 <I>
45 (60) 2A0169 160 <I>
55 (75) 2A0211 211 <>
75 (100) 2A0273 273 <I>
90 (125) 2A0343 343 <2>
110 (150) 2A0396 396 <2>

<1> Assumes the carrier frequency is set to 5 kHz.

<2> Assumes the carrier frequency is set to 2 kHz.

Motor Capacity kW (HP) Three-Phase 400 V Class
Input Voltage < 460 V Input Voltage = 460 V Model CIMR-ZO Rated Output Current (A)
1.5(2) 2.23) 4A0005 4.8<I>
3.0 (@) 3705 4A0008 7.6<1>
4.0 (5) 5.5 (7.5) 4A0011 11 <>
5.5 (7.5) 7.5 (10) 4A0014 14 <>
7.5 (10) 11 (15) 4A0021 21 <I>
11 (15) 15 (20) 4A0027 27 <I>
15 (20) 18.5 (25) 4A0034 34 <I>
18.5 (25) 22 (30) 4A0040 40 <>
22 (30) 30 (40) 4A0052 52 <I>
30 (40) 37 (50) 4A0065 65 <I>
37 (50) 45 (60) 4A0077 77 <I>
45 (60) 55 (75) 4A0096 96 <I>
55 (75) 75 (100) 4A0124 124 <I>
75 (100) 90 (125) 4A0156 156 <I>
90 (125) 110 (150) 4A0180 180 <I>
110 (150) 150 (200) 4A0240 240 <2>
160 (220) 185 (250) 4A0302 302 <>
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1.2 General Description

Motor Capacity kW (HP) Three-Phase 400 V Class
Input Voltage < 460 V Input Voltage = 460 V Model CIMR-zO Rated Output Current (A)
185 (250) 220 (300) 4A0361 361 <3>
220 (300) 260 (350) 4A0414 414 <3>
250 (340) 300 (400) 4A0480 480 3>
280 (380) 330 (450) 4A0515 515 <3>
300 (400) 370 (500) 4A0590 590 <>

<1> Assumes the carrier frequency is set to 5 kHz.

<2> Assumes the carrier frequency is set to 4 kHz.

<3> Assumes the carrier frequency is set to 2 kHz.

Note:

Current derating is required when setting the carrier frequency higher.

€ Control Mode Selection

Table 1.2 gives an overview of the Z1000 control modes and the various features associated with those control modes.

Table 1.2 Control Modes and Features

Motor Type Induction Motors Permanent Magnet Motors Comments
Control Mode v/t OLV/PM -
Parameter Setting A1-02=0 Al1-02=5 Default Setting is V/f control (A1-02 = 0)
Basic Description V/f control Open Loop Vector control -
for PM motors
Motor Type M PM -
Type of Multi Motor YES - -
Applications Motor data unknown YES - -
High Speed Accuracy - YES -
. . May fluctuate with characteristics and motor
Speed Control Range 1:40 1:20 {emperature.
Speed deviation when operating at constant speed
Speed Accuracy +2 to 3% +0.2% may fluctuate with characteristics and motor
c 1 temperature.
ontro
Characteristics Max. frequency of a speed reference signal that the
Speed Response 3 Hz (approx.) 10 Hz drive can follow may fluctuate with characteristics
and motor temperature.
100% at Starting torque may fluctuate with characteristics and
Starting Torque 140% at 3 Hz 59 s Oee d motor temperature.
osp Performance may differ by capacity.
Auto-Tuning * Energy Saving Tuning * Stationary Automatically adjusts parameter settings that concern
« Line to line resistance * Line to line resistance electrical characteristics of the motor.
Bi-directional speed detection of a coasting motor to
SIEEs R YES YES restart it without stopping.
A Saves energy by always operating the motor at its
Energy-Saving Control YES - maximum efficiency.
Application- Increases motor loss to allow for faster deceleration.
Specific High Slip Braking YES - Effectiveness may vary based on motor
characteristics.
Kinetic Enerev Bufferin YES YES Decelerates the drive to allow it to ride through a
gy g momentary power loss and continue operation.
e q Provides fast deceleration without using a braking
Overexcitation Deceleration YES - resistor.
. Prevents overvoltage by increasing speed during
Overvoltage Suppression YES YES regeneration.
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1.3 Model Number and Nameplate Check

1.3 Model Number and Nameplate Check

Please perform the following tasks after receiving the drive:

* Inspect the drive for damage.

If the drive appears damaged upon receipt, contact the shipper immediately.
* Verify receipt of the correct model by checking the information on the nameplate.
+ If you have received the wrong model or the drive does not function properly, contact your supplier.

€ Nameplate

4 ™\
F ——(WooeL < CIMR-ZU2A00T1FAA Rev: @\
CIC_: CINR-ZUZAD0T1FAR "usm“’
E —— TWPUT - AC3PH 200-240 50/60Hz 10,64
D —— OUTPUT: ACIPH 0-240 0-240Hz 10.6A e
MASS : 5.6kg Cere o0 24881
c— O/N OW3050-2-100  VAJTZ3456 c €
B —| - J00730207410100
H\H HHHH H\HH I H\H HHH\ LI
TYPE w ENCLOSURE
TASKAWN ELECTRIC CORPURATIN AssentledinUsh  ROHIS
2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan Y,
\ J

A — Software version
B — Serial number

C — Lot number

D — Output specifications
— Input specifications
F — AC drive model

Figure 1.1 Nameplate Information Example

CIMR -Z U2 % 0021 F A

A

Drive Z1000 Customized Enclosure Desian
Series No-|  Specifications No-| Type Revision
Region A | Standard model A | P00/ Order
No. Code Open-Type
U USA 1P20/
F INEMA
Type 1
No. Voltage Class Envi tal
nvironmenta
3-phase, 200-240 Vac No. Specification
3-phase, 380-480 Vac v A | Standard

Refer to the following table
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1.3 Model Number and Nameplate Check

B Three-Phase 200 V

No. Max Motor Capacity Rated Output Current
kW (HP) A
0011 22(3) 10.6
0017 3.7(5) 16.7
0024 5.5(7.5) 242
0031 7.5 (10) 30.8
0046 11 (15) 46.2
0059 15 (20) 59.4
0075 18.5 (25) 74.8
0088 22 (30) 88
0114 30 (40) 114
0143 37 (50) 143
0169 45 (60) 169
0211 55 (75) 211
0273 75 (100) 273
0343 90 (125) 343
0396 110 (150) 396

B Three-Phase 400 V

No. Max M|?vt\? {HCSpacny Rated OutRut Current
Input Voltage < 460 V Input Voltage 2 460 V

0005 1.5(2) 2203) 438
0008 3.0 (4) 3.7(5) 7.6
0011 4.0 (5) 5.5(7.5) 11
0014 5.5(7.5) 7.5 (10) 14
0021 7.5 (10) 11 (15) 21
0027 11 (15) 15 (20) 27
0034 15 (20) 18.5 (25) 34
0040 18.5 (25) 22 (30) 40
0052 22 (30) 30 (40) 52
0065 30 (40) 37 (50) 65
0077 37 (50) 45 (60) 77
0096 45 (60) 55 (75) 96
0124 55 (75) 75 (100) 124
0156 75 (100) 90 (125) 156
0180 90 (125) 110 (150) 180
0240 110 (150) 150 (200) 240
0302 160 (220) 185 (250) 302
0361 185 (250) 220 (300) 361
0414 220 (300) 260 (350) 414
0480 250 (340) 300 (400) 480
0515 280 (380) 330 (450) 515
0590 300 (400) 370 (500) 590
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1.4 Drive Models and Enclosure Types

1.4 Drive Models and Enclosure Types

The following enclosure types are offered for Z1000 drives:
* IP20/NEMA Type 1 enclosure models mount to an indoor wall or in an enclosure panel.

» [P00/Open-Type enclosure models are designed for installation in an enclosure panel that serves to protect personnel from
injury caused by accidentally touching live parts.

Table 1.3 describes drive enclosures and models.

Table 1.3 Drive Models and Enclosure Types

Enclosure Type

Voltage Class IP20/NEMA Type 1 Enclosure <> IP00/Open-Type Enclosure
Drive Model CIMR-ZO Drive Model CIMR-Z[

2A0011F -

2A0017F -

2A0024F -
2A0031F -
2A0046F B
2A0059F B
Three-Phase 2A0075F -
200 V Class 2A0088F B
2A0114F B
2A0143F B
2A0169F -
2A0211F -
2A0273F B

_ 2A0343A

_ 2A0396A
4A0005F -
4A0008F B
4A0011F B
4A0014F -
4A0021F -
4A0027F B
4A0034F B
4A0040F -
4A0052F _
4A0065F _

Three-Phase 4A0077F _
400 V Class 4A0096F ~

4A0124F -
4A0156F -
4A0180F -
4A0240F -
4A0302F ,
- 4A0361A
- 4A0414A
- 4A0480A
- 4A0515A
- 4A0590A

<1> Removing the top protective cover from an [IP20/NEMA Type 1 drive voids the NEMA Type 1 protection while maintaining IP20 conformity;
removing the bottom conduit bracket voids the NEMA Type 1 protection and IP20 conformity.
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1.5 Component Names

1.5 Component Names

This section gives an overview of the drive components described in this manual.

Note: 1. Refer to Using the HOA Keypad on page 101for a description of the HOA keypad.
2. The drive may have multiple cooling fans depending on the model.

€ IP20/NEMA Type 1 Enclosure

B Three-Phase AC 200 V CIMR-Z[O2A0011F to 2A0059F
Three-Phase AC 400 V CIMR-Z[O4A0005F to 4A0040F

A - Fan finger guard G - Screw

B - Cooling fan H — Rubber bushing

C —Top protective cover | — Conduit bracket

D - Front cover J — Optional 24 V DC power supply
E — USB port (type-B) connector cover

F — HOA keypad K — Heatsink

L — Mounting hole
Figure 1.2 Exploded View of IP20/NEMA Type 1 Components (CIMR-Z[12A0011F)
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1.5 Component Names

B Three-Phase AC 200 V CIMR-Z[O2A0075F to 2A0114F
Three-Phase AC 400 V CIMR-Z[O04A0052F to 4A0096F

L
K
J

A —Fan finger guard G —Screw
B - Cooling fan H — Rubber bushing
C —Top protective cover I — Conduit bracket
D - Front cover J — Optional 24 V DC power supply
E — USB port (type-B) connector cover
F — HOA keypad K — Heatsink

L — Mounting hole
Figure 1.3 Exploded View of IP20/NEMA Type 1 Enclosure Components (CIMR-Z[04A0096F)
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1.5 Component Names

B Three-Phase AC 200 V CIMR-ZO2A0143F to 2A0273F
Three-Phase AC 400 V CIMR-Z[O4A0124F to 4A0302F

A —Top protective cover | — Terminal cover

B - Fan guard J — Screw

C - Cooling fan K - Rubber bushing

D — Fan bracket L — Conduit bracket

E - Front cover M- Optional 24 V DC power supply
F — USB port (type-B) connector cover

G - HOA keypad N - Heatsink

H — Drive cover O —Mounting hole

Figure 1.4 Exploded view of IP20/NEMA Type 1 Enclosure Components (CIMR-Z[14A0124F)
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1.5 Component Names

€ IP00/Open-Type Enclosure
Bl Three-Phase AC 200 V CIMR-Z[O2A0343A, 2A0396A

A -Fan guard H - Drive cover

B - Cooling fan | — Terminal cover

C —Fan bracket J — Screw

D - Circulation fan <7> K — Optional 24 V DC power supply
E - Front cover connector cover

F — USB port (type-B) L — Heatsink

G -HOA keypad M- Mounting hole

Figure 1.5 Exploded view of IP00/Open-Type Enclosure Components (CIMR-Z[02A0343A)
<1> Drive models CIMR-ZO2A0343 and 2A0396 have a built-in circulation fan.
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1.5 Component Names

B Three-Phase AC 400 V CIMR-Z[O4A0361A

2

“w

A -Fan guard H - USB port (type-B)
B - Cooling fan | — Screw
C - Fan bracket J — Front cover
D - Drive cover 1 K - Circulation fan
E - Drive cover 2 L — Mounting hole
F — Terminal cover M- Optional 24 V DC power supply
G - HOA keypad connector cover
N — Heatsink

Figure 1.6 Exploded view of IP00/Open-Type Enclosure Components (CIMR-Z[04A0361A)
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1.5 Component Names

B Three-Phase AC 400 V CIMR-Z[O4A0414A to 4A0590A

A - Fan guard | — Terminal cover

B - Circuit board cooling fan J — USB port (type-B)

C - Cooling fan K - Screw

D - Fan bracket L — Front cover

E - Circulation Fan M- Circuit board cooling fan unit case
F — HOA keypad N - Heatsink

G —Drive cover 1 O —Mounting hole

H — Drive cover 2
Figure 1.7 Exploded view of IP00/Open-Type Enclosure Components (CIMR-Z[04A0414A)
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1.5 Component Names

€ Front Views

34

CIMR-ZO2A0011F

A —Terminal TB2

B - Terminal TB5 (FE)

C — Main circuit terminal
D — EMC filter switch SW2
E - Ground terminal

F — EMC filter switch SW1
G -Terminal TB4

CIMR-ZO2A0075F

E— 16 (S ) p—

L A

H - Option card connector (CN5)
| — DIP switch S2

J — Terminal TB1

K - Terminal TB3

L — Jumper switch S1

M -Jumper switch S5

Figure 1.8 Front View of Drives
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2

Mechanical Installation

This chapter explains how to properly mount and install the drive.

2.1 SECTION SAFETY ..ot nssss s sssss s sssss s s s s
2.2 MECHANICAL INSTALLATION. ..ottt nnnssssss s sssss s sssss s s s
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2.1 Section Safety

2.1 Section Safety

A WARNING

Fire Hazard
Provide sufficient cooling when installing the drive inside an enclosed panel or cabinet.

Failure to comply could result in overheating and fire.
When multiple drives are placed inside the same enclosure panel, install proper cooling to ensure air entering the enclosure
does not exceed 40 °C.
Crush Hazard
Use a dedicated lifter when transporting the drive by a lifter.
Failure to comply may result in serious injury or death from falling equipment.

Only use vertical suspension to temporarily lift the drive during installation to an enclosure panel. Do not use vertical
suspension to transport the drive.

Failure to comply may result in serious injury or death from falling equipment.

Use screws to securely affix the drive front cover, terminal blocks, and other drive components prior to vertical
suspension.

Failure to comply may result in serious injury or death from falling equipment.

Do not subject the drive to vibration or impact greater than 1.96 m/s? (0.2 G) while it is suspended by the cables.
Failure to comply may result in serious injury or death from falling equipment.

Do not attempt to flip the drive over or leave the drive unattended while it is suspended by the wires.

Failure to comply may result in serious injury or death from falling equipment.

A CAUTION

Crush Hazard
Do not carry the drive by the front cover or the terminal cover.

Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE

Equipment Hazard
Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during drive installation
and project construction.

Failure to comply could result in damage to the drive. Place a temporary cover over the top during installation. Be sure to
remove the temporary cover before start-up, as the cover will reduce ventilation and cause the unit to overheat.

Observe proper electrostatic discharge (ESD) procedures when handling the drive.
Failure to comply could result in ESD damage to the drive circuitry.

Operating the motor in the low-speed range diminishes the cooling effects, increases motor temperature, and may
lead to motor damage by overheating.

Reduce the motor torque in the low-speed range whenever using a standard blower cooled motor. If 100% torque is required
continuously at low speed, consider using a special drive or vector-control motor. Select a motor that is compatible with the
required load torque and operating speed range.

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
If the motor is to be operated at a speed higher than the rated speed, consult with the manufacturer.

Continuously operating an oil-lubricated motor in the low-speed range may result in burning.
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2.1 Section Safety

NOTICE

When the input voltage is 440 V or higher or the wiring distance is greater than 100 meters, pay special attention to
the motor insulation voltage or use a drive-rated motor with reinforced insulation.

Failure to comply could lead to motor winding failure.

Motor vibration may increase when operating a machine in variable-speed mode, if that machine previously operated
at a constant speed.

Install vibration-proof rubber on the motor base or use the frequency jump function to skip a frequency resonating the
machine.

The motor may require more acceleration torque with drive operation than with a commercial power supply.
Set a proper V/f pattern by checking the load torque characteristics of the machine to be used with the motor.
The rated input current of submersible motors is higher than the rated input current of standard motors.

Select an appropriate drive according to its rated output current. When the distance between the motor and drive is long, use
a cable thick enough to connect the motor to the drive to prevent motor torque reduction.

The current rating differs for a motor with variable pole pitches differs from a standard motor.

Check the maximum current of the motor before selecting the drive capacity. Only switch motor poles when the motor is
stopped. Switching between motor during run will trigger overcurrent protection circuitry or result in overvoltage from
regeneration, and the motor will simply coast to stop.

When using an explosion-proof motor, it must be subject to an explosion-proof test in conjunction with the drive.

This is also applicable when an existing explosion-proof motor is to be operated with the drive. Since the drive itself is not
explosion-proof, always install it in a safe place.

Never lift the drive up while the cover is removed.
This can damage the terminal board and other components.
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2.2 Mechanical Installation

2.2 Mechanical Installation

This section outlines specifications, procedures, and the environment for proper mechanical installation of the drive.

€ Installation Environment

Install the drive in an environment matching the conditions below to prolong the optimum performance life of the drive.

Table 2.1 Installation Environment

Environment Conditions

Installation Area Indoors

-10 °C to +40 °C IP20/NEMA Type 1 Enclosure, External Heatsink (CIMR-ZO2A0011 to 2A0273 and 4A0005 to 4A0302)
-10 °C to +50 °C IP00/Open Type Enclosure (CIMR-Z[2A0343 and 2A0396, and 4A0361 to 4A0590)

Ambient Note: 1. To install a heatsink on the outside of a panel, design the panel to keep the air temperature inside the panel
Temperature within 10 °C (5 °C for 2A0273 and 4A0124) of the outside air temperature.

2. Ambient temperature range for continuous operations is -10 to 40 °C when external heatsink installation method
is applied for models CIMR-ZO2A0343 and 2A0396 and 4A0361 to 4A0590.

Humidity 95% RH or less and free of condensation
Storage o
Temperature 2010 +70°C

Install the drive in an area free from:

* oil mist and dust

» metal shavings, oil, water, or other foreign materials
* radioactive materials

Surrounding Area |+ combustible materials (e.g., wood)

* harmful gases and liquids

* excessive vibration

* chlorides

* direct sunlight.

Altitude Up to 1000 meters without derating. Up to 3000 meters with output current and voltage derating
10 to 20 Hz at 9.8 m/s?

Vibration 20 to 55 Hz at 5.9 m/s> (CIMR-ZO2A0011 to 2A0031 and 4A0005 to 4A0027) or
2.0 m/s? (CIMR-Z2A0046 to 2A00396 and 4A0034 to 4A0590)

Orientation Install the drive vertically to maintain maximum cooling effects.

NOTICE: Avoid placing drive peripheral devices, transformers, or other electronics near the drive as the noise created can lead to erroneous
operation. If such devices must be used in close proximity to the drive, take proper steps to shield the drive from noise.

NOTICE: Prevent foreign matter such as metal shavings and wire clippings from falling into the drive during installation. Failure to comply
could result in damage to the drive. Place a temporary cover over the top of the drive during installation. Remove the temporary cover before
drive start-up, as the cover will reduce ventilation and cause the drive to overheat.

€ Transporting the Drive

CAUTION! Do not lift drive models CIMR-ZLJ2A0011 to 2A0114 and 4A0005 to 4A0096 by the front cover. Failure to comply might result
in minor or moderate injury if the main body of the drive falls.

Figure 2.1 Incorrect Way to Transport the Drive
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2.2 Mechanical Installation

€ Installation Orientation and Spacing

Install the drive upright as illustrated in Figure 2.2 to maintain proper cooling.

Figure 2.2 Correct Installation Orientation

B Single Drive Installation

Figure 2.3 shows the installation distance required to maintain sufficient space for airflow and wiring. Install the heatsink
against a closed surface to avoid diverting cooling air around the heatsink.

Side Clearance Top/Bottom Clearance

L
|

L
e
m————

e R F ° ’
A - 50 mm minimum C -120 mm minimum
B — 30 mm minimum D - Airflow direction
Figure 2.3 Correct Installation Spacing
Note: IP20/NEMA Type 1 enclosure and IP00/Open-Type enclosure models require the same amount of space above and below the drive for

installation.
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2.2 Mechanical Installation

€@ Panel Cut-Out Dimensions

W
LHUGED = 4-M8 Tap V\Cg
] [
| A N & ‘ | ‘
w | | | S
4-M5 Tap w1 : | : | | |
| ‘ ‘ ‘ | ! |
=== ‘ | ‘ 1]
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i ‘ ‘ ‘ I
L | ‘ ‘ z R
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Figure 1 Figure 2 - Figure 3
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, T 7 z ‘ 3 ‘
© ‘ ‘ $ | + ¢ T
Figure 4 © ‘ ©
T Figure 5 T Figure 6
Table 2.2 Panel Cut-Out Dimensions
Drive Dimensions (in)
Model )
CIMR-zO | Figure W H w1 w2 w3 H1 H2 H3 H4 H5 A B
200 V Class
2A0011
240017 1 6.7 14.8 59 - — 14 — — — — 4.6 12.8
NIt 1 6.7 18.3 5.9 - - 17.5 - - - - 46 16.3
2A0046
2A0059 2 7.9 21.1 5.1 - - 20.5 - - - - 7.6 18.6
2A0075
2A0088 2 12 22.5 11.2 — - 21.9 - - - - 9.4 20
2A0114
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2.2 Mechanical Installation

Drive Dimensions (in)
Model i

CcIVIR-zOl | Figure w H w1 w2 w3 HA1 H2 H3 H4 H5 A B
2A0143
2A0169
SA0211 4 13.4 31.6 9.6 - - 30.7 0.9 0.5 1.2 0.4 12.8 28.6
2A0273
2A0343
SADA96 5 19.7 315 14.6 22 0.3 30.4 0.6 0.6 0.7 0.5 19.1 29.1

400 V Class

4A0005
4A0008 1 6.7 14.8 5.9 - - 14 - - - - 4.6 12.8
4A0011
4A0014
4A0021 1 6.7 18.3 5.9 - - 17.5 - - - - 46 16.3
4A0027
4A0034
4A0040 2 7.9 21.1 5.1 - - 20.5 - - - - 7.6 18.6
4A0052
4A0065
ARQOT 2 12 22.5 11.2 - - 21.9 - - - - 9.4 20
4A0096
4A0124 3 10.9 28.4 6.7 - - 27.8 0.8 0.4 0.9 0.3 10.2 26.1
4A0156
4A0180 4 13.4 31.6 9.6 - - 30.7 0.9 0.5 1.2 0.4 12.8 28.6
4A0240
4A0302 5 17.9 41.9 12.8 - - 40.9 1.1 0.6 1.1 0.5 17.1 38.6
4A0361 19.7 37.4 14.6 22 0.3 36.3 0.6 0.6 0.7 0.5 19.1 35
4A0414 5 26.4 44.9 17.3 42 0.3 437 0.7 0.6 0.7 0.6 25.7 22
4A0480 264 | 449 | 173 42 03 437 0.7 0.6 0.7 0.6 257 | 422
4A0515 . 26.4 44.9 17.3 42 0.3 43.7 0.7 0.6 0.7 0.6 25.7 422
4A0590 26.4 44.9 17.3 42 0.3 437 0.7 0.6 0.7 0.6 25.7 422

€ HOA Keypad Remote Usage
B Remote Operation

The HOA keypad mounted on the drive can be removed and connected to the drive using an extension cable up to 3 m (9.8
ft.) long to facilitate operation when the drive is installed in a location where it can not be easily accessed.

The HOA keypad can also be permanently mounted remote locations such as panel doors using an extension cable and an
installation support set (depending on the installation type).

Note: Refer to Peripheral Devices & Options on page 233 for information on extension cables and installation support sets.
Drive HOA Keypad
- © S =
[Q% Comm Port
q
i
— 7
mim| ]
=
J Mo
o)
88|e=
Communication Cable Connector

Figure 2.4 Communication Cable Connection
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2.2 Mechanical Installation

B HOA Keypad Remote Installation
HOA Keypad Dimensions

Installation Holes (2-M3 Screws, Depth 5)

78 (3.07)

15 (0.59)

Unit: mm (in)
Figure 2.5 HOA Keypad Dimensions

Installation Types and Required Materials

The HOA keypad mounts to an enclosure two different ways:

» External/face-mount installs the HOA keypad outside the enclosure panel
* Internal/flush-mount installs the HOA keypad inside the enclosure panel

Table 2.3 HOA Keypad Installation Methods and Required Tools

Installation I Installation ;
Method Description Support Sets Model Required Tools
Simplified installation with the
External/ HOA keypad is mounted on the _ _ Phillips screwdriver
Face-Mount outside of the panel with two (#1)

SCrews.

Installation Support Set A Phillips screwdriver

Encloses the HOA keypad in (for mounting with screws EZZ020642A (#1, #2)
Internal/ the panel. The front of the HOA | _through holes in the panel) i
Flush-Mount keypad is flush with the outsid i
ush-Moun Cypadis flush with the outs1de | Ipstallation Support Set B Phillips screwdriver (#1)

of the panel. (for use with threaded studs EZ7020642B
that are fixed to the panel) Wrench (7 mm)

NOTICE: Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during installation and project
construction. Failure to comply could result in damage to the drive. Place a temporary cover over the top of the drive during installation.
Remove the temporary cover before drive start-up, as the cover will reduce ventilation and cause the drive to overheat.

External/Face-Mount
1. Cut an opening in the enclosure panel for the HOA keypad as shown in Figure 2.7.
2. Position the HOA keypad so the display faces outwards, and mount it to the enclosure panel as shown in Figure
2.6.

M3 x 6
Phillips recessed
pan head machine screw x 2

HOA Keypad

Enclosure panel

Figure 2.6 External/Face-Mount Installation
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Figure 2.7 Panel Cut-Out Dimensions (External/Face-Mount Installation)

Internal/Flush-Mount

An internal/flush-mount requires an installation support set that must be purchased separately. Contact Yaskawa to order an
installation support set and mounting hardware. Figure 2.8 illustrates how to attach the Installation Support Set A.

1. Cut an opening in the enclosure panel for the HOA keypad as shown in Figure 2.9.
2. Mount the HOA keypad to the installation support.
3. Mount the installation support set and HOA keypad to the enclosure panel.

Enclosure panel
HOA Keypad

M4 x 10 Installation Support Set A

Phillips truss head screw x 4
(for panel widths between 1 (0.04) and 1.6 (0.06))

M3 x 6
Phillips recessed
pan head machine screw x 2

Unit: mm (in)

Figure 2.8 Internal/Flush Mount Installation

Note: Use a gasket between the enclosure panel and the HOA keypad in environments with a significant amount of dust or other airborne debris.

120 (4.72)

89 (3.5) +05002

45 (1.77)

59 (2.32)5°*? . )
Unit : mm (in)

Figure 2.9 Panel Cut-Out Dimensions (Internal/Flush-Mount Installation)
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2.2 Mechanical Installation

€ Exterior and Mounting Dimensions
Table 2.4 Drive Models and Types

Drive Model CIMR-ZOI
Protective Design Three-Phase Three-Phase Page
200 V Class 400 V Class
4A0005F
4A0008F
2A0011F 4A0011F
2A0017F 4A0014F
2A0024F 4A0021F
2A0031F 4A0027F
2A0046F 4A0034F
2A0059F 4A0040F
IPZ“’EEL‘;‘; ;feype 1 2A0075F 4A0052F 45
2A0088F 4A0065F
2A0114F 4A0077F
2A0143F 4A0096F
2A0169F 4A0124F
2A0211F 4A0156F
2A0273F 4A0180F
4A0240F
4A0302F
4A0361A
4A0414A
IP00/Open-Type Enclosure NGO 4A0480A 51
4A0515A
4A0590A
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2.2 Mechanical Installation

H IP20/NEMA Type 1 Enclosure Drives

Note: Removing the top protective cover or bottom conduit bracket from an IP20/NEMA Type 1 enclosure drive voids NEMA Type 1 protection
while maintaining IP20 conformity.
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2.2 Mechanical Installation

Table 2.5 Dimensions for IP20/NEMA Type 1 Enclosure: 200 V Class

Drive Model . Dimensions (in) S;.’ ew
CIMR-ZO AL ize | wt. (Ib)
w H D W1 w2 Ho H1 H2 D1 t1 d

240011 <1 488 | 1406 | 8358 | 402 - - 1360 | 020 | 415 | 009 | Ms 123
240017 <I> ! 488 | 1406 | 858 | 402 - - 1360 | 020 | 415 | 009 | Ms 13.0
240024 <I> 488 | 1760 | 917 | 402 - - 1715 | 020 | 415 | 009 | M5 16.3
2A0031 <I 2 488 | 1760 | 917 | 402 - - 1715 | 020 | 415 | 009 | Ms 172
240046 <I> 787 | 2008 | 935 | 669 - ; 1953 | 028 | 411 | 009 | M6 26.5
240059 <I> } 787 | 2008 | 935 | 669 - - 1953 | 028 | 411 | 009 | M6 287
240075 <I> 1004 | 2133 | 1037 | 870 - - 2076 | 030 | 419 | 009 | M 59.5
240088 <I> 4 1004 | 2133 | 1037 | 870 - - 2076 | 030 | 419 | 009 | M6 61.7
240114 <I> 1004 | 2133 | 1037 | 870 - - 2076 | 030 | 419 | 009 | Ms 63.9
2A0143 <I> 1339 | 3047 | 1575 | 961 | 023 | 3256 | 2061 | 041 712 | 013 | Mio | 1433
240169 <I> 1339 | 3047 | 1575 | 961 | 023 | 3256 | 2061 | 041 712 | 013 | MI0 | 1499
240211 <1 ° 1339 | 3047 | 1575 | 961 | 023 | 3256 | 2061 | 041 712 | 013 | Mio | 1543
240273 <I> 1339 | 3047 | 1575 | 961 | 023 | 3256 | 2061 | 041 712 | 013 | MI0 | 1609

<1> Removing the top protective cover from an [IP20/NEMA Type 1 drive voids the NEMA Type 1 protection while maintaining IP20 conformity;

removing the bottom conduit bracket voids the NEMA Type 1 protection and P20 conformity.
Table 2.6 Dimensions for IP20/NEMA Type 1 Enclosure: 400 V Class

Dg;/n:Rlv-lggel Flgurs Dimensions (in) Sé:irze‘:v Wt. (Ib)
w H D w1 w2 HO H1 H2 D1 t1 d
4A0005 <> 4.88 14.06 8.58 4.02 - - 13.60 0.20 4.15 0.09 M5 11.9
4A0008 <> 1 4.88 14.06 8.58 4.02 - - 13.60 0.20 4.15 0.09 M5 12.6
4A0011 <> 4.88 14.06 8.58 4.02 - - 13.60 0.20 4.15 0.09 M5 13.4
4A0014 <> 4.88 17.60 9.17 4.02 - - 17.15 0.20 4.15 0.09 M5 16.1
4A0021 <I> 2 4.88 17.60 9.17 4.02 - - 17.15 0.20 4.15 0.09 M5 16.8
4A0027 <I> 4.88 17.60 9.17 4.02 - - 17.15 0.20 4.15 0.09 M5 18.5
4A0034 <I> 7.87 20.08 9.35 6.69 - - 19.53 0.28 4.11 0.09 M6 28.7
4A0040 <I> } 7.87 20.08 9.35 6.69 - - 19.53 0.28 4.11 0.09 Mé 28.7
4A0052 <I> 10.04 21.33 10.37 8.70 - - 20.76 0.30 4.19 0.09 M6 59.5
4A0065 <1~ 10.04 21.33 10.37 8.70 - - 20.76 0.30 4.19 0.09 M6 63.9
4A0077 <I> * 10.04 21.33 10.37 8.70 - - 20.76 0.30 4.19 0.09 M6 68.3
4A0096 <1> 10.04 21.33 10.37 8.70 - - 20.76 0.30 4.19 0.09 M6 70.5
4A0124 <I> 5 10.87 27.56 11.38 6.69 0.23 29.36 26.93 0.28 6.22 0.13 M8 101.4
4A0156 <I> 13.39 30.47 15.75 9.61 0.23 32.56 29.61 0.41 7.12 0.13 M10 160.9
4A0180 <> 6 13.39 3047 15.75 9.61 0.23 32.56 29.61 0.41 7.12 0.13 M10 167.6
4A0240 <I> 13.39 30.47 15.75 9.61 0.23 32.56 29.61 0.41 7.12 0.13 M10 174.2
4A0302 <> 7 17.91 41.14 18.90 12.80 0.28 43.07 40.08 0.51 9.06 0.18 M12 286.6

<1> Removing the top protective cover from an [IP20/NEMA Type 1 drive voids the NEMA Type 1 protection while maintaining IP20 conformity;

removing the bottom conduit bracket voids the NEMA Type 1 protection and IP20 conformity.
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2.2 Mechanical Installation

IP20/NEMA Type 1 Enclosure Conduit Bracket Dimensions
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Table 2.7 Conduit Bracket Dimensions for IP20/NEMA Type 1

Diameter (in)

Drive Model Figure Dimensions (in)
CIMR-ZO w | b [w |w2|ws|ws|ws|D1|D2| D3| D4 |D5| D6 | d5 | ds | d7 [ a8
200 V Class
2A0011F 142 | 415 | 108 | - - ; - |33 [ s07 | 1a | - - - los7 | 110 ] 138 ] -
2A0017F ! 142 | 415 | 108 | - . - 33 |07 | 1ma | - . - los7 | 110|138 ] -
2A0024F 142 | 415 | 106 | - ] } - | 404 | 330 |18 | - . - los7 [ 138 ] - -
2A0031F 2 142 | 415 | 106 | - ] ] - | 404 | 330 | 178 | - - - los7 [ 13| - -
2A0046F 177 | 411 | 150 | - - - - | 398 | 374 | 180 | - - - losr [ 138 |mm| -
2A0059F : 177 | 411 | 150 | - . - - | 398 | 374 | 180 | - - - losr [ 13 |mm| -
2A0075F 268 | 419 | 146 | - } } - | aas [ 420 [ 272 | - ] - Lo e |- }
2A0088F 4 2.68 4.19 1.46 - - - - 4.45 4.29 2.72 - - - 1.10 1.97 - -
2A0114F 268 | 419 | 146 | - - - - | aas | 420 | 272 | - - - Lo e |- -
2A0143F 461 | 712 | 390 | 185 | 126 | 118 | 217 | 732 | 720 | 673 | 547 | 421 | 398 | 087 | 1.10 | 197 | 2.44
2A0169F 461 | 712 | 390 | 185 | 126 | 118 | 217 | 732 | 720 | 673 | 547 | 421 | 398 | 087 | 1.10 | 197 | 2.44
2A0211F  [Tae1 | 712 | 390 | 185 | 126 | 118 | 217 | 732 | 720 | 673 | 547 | 421 | 3.98 | 087 | 110 | 197 | 244
2A0273F 461 | 712 | 390 | 185 | 126 | 118 | 217 | 732 | 720 | 673 | 547 | 421 | 398 | 087 | 1.10 | 197 | 2.44
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2.2 Mechanical Installation

Drive Model Figure Dimensions (in) Diameter (in)
CIMR-ZOI w [ Db [w [w2|ws|ws|ws|[ D1 |D2|D3|Ds|D5|D6 | d5 | d6 | a7 | a8
400 V Class
4A0005F 142 | 415 | 108 | - - - - a3 [ s07 [ 1a | - - - Jos7 [ 110 ] 138 ] -
4A0008F 1| 142 [ a1s | 1es | - - - - | za3 [ 07 | 1a | - - - |os7 | 110 | 138 | -
4A0011F 142 | 415 | 108 | - - - - 343 |07 [ 1a | - - - |os7 | 110 | 138 | -
4A0014F 142 | 415 | 106 | - - - - | 404 [ 330 [ 178 | - - - |os7 | 138 ] - -
4A0021F 2 1.42 4.15 1.06 - - - - 4.04 3.39 1.78 - - - 0.87 1.38 - -
4A0027F 142 | 415 | 106 | - - - - | 404 [ 330 | 18 | - - - |os7 | 138 ] - -
4A0034F 177 | 411 | 150 | - - - - | 398 | 374 | 180 | - - - losr [ 138 [ 13| -
4A0040F a7 e | s | - - - - | 398 [ 374 | 180 [ - - - los7 |[ 13 | 1| -
4A0052F 2.68 4.19 1.46 - - - - 4.45 429 2.72 - - - 1.10 1.97 - -
4A0065F 268 | 419 | 146 | - - - - | aas [ 420 [ 272 | - - Lo [ o7 |- -
4A0077F Y e | 210 | 146 | - - - - | aas [ 420 [ 272 | - - o [ o7 |- -
4A0096F 268 | 419 | 146 | - - - - | aas [ 420 [ 272 | - - o [ o7 |- -
4A0124F s 331 [ 622 ] 333 | 114 | 102 | 059 | 061 | 374 | 364 | 323 | 248 [ 228 | - | 087 | 110 | 138 | 197
4A0156F 461 | 712 | 390 | 185 | 126 | 118 | 217 | 732 | 720 | 673 | 547 | 421 | 398 | 087 | 110 | 197 | 2.44
4A0180F 6 | 461 | 712 [ 300 | 185 | 126 | 118 | 217 | 732 | 720 | 673 | 547 | 421 | 398 | 087 | 110 | 197 | 244
4A0240F 461 | 712 | 390 | 185 | 126 | 118 | 217 | 732 | 720 | 673 | 5.47 | 421 | 398 | 087 | 110 | 197 | 2.44
4A0302F 7 | 610 [ 906 | 571 | 205 | 150 | - - | 862 | 752 | 665 | 535 | 476 | - [ o087 | 110 | 197 | 244
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2.2 Mechanical Installation

B IP00/Open-Type Enclosure Drives
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2.2 Mechanical Installation

Table 2.8 Dimensions for IP00/Open-Type Enclosure: 200 V Class

Drive Dimensions (in) SEO

Model Figure Size | wt. (Ib)
CIMR-ZOl w H D wi1 w2 w3 H1 H2 D1 t1 d
2A0343A | 19.69 31.50 13.78 14.57 0.30 - 3043 0.51 5.12 0.18 M12 216.1
2A0396A 19.69 31.50 13.78 14.57 0.30 - 30.43 0.51 5.12 0.18 M12 2183

Table 2.9 Dimensions for IP00/Open-Type Enclosure: 400 V Class

Drive Dimensions (in) Screw

Model Figure Size | wt. (Ib)
CIMR-ZO w H D wi1 w2 w3 H1 H2 D1 t1 d
4A0361A 2 19.69 37.40 14.57 14.57 0.30 - 36.34 0.51 5.31 0.18 MI12 275.6
4A0414A 26.38 44.88 14.57 17.32 0.24 8.66 43.70 0.59 591 0.18 MI12 476.2
4A0480A ; 26.38 44.88 14.57 17.32 0.24 8.66 43.70 0.59 591 0.18 MI2 4762
4A0515A 26.38 44.88 14.57 17.32 0.24 8.66 43.70 0.59 5.91 0.18 MI12 487.2
4A0590A 26.38 44.88 14.57 17.32 0.24 8.66 43.70 0.59 5.91 0.18 MI12 487.2
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Electrical Installation

This chapter explains the proper procedures for wiring the control circuit terminals, motor, and power

supply.
3.1 SECTION SAFETY ..ottt s rresss s e rrsmssss s s rsnas s s s e s s s nss s s rsnnsssssennnnssssersnnnnsns 54
3.2 STANDARD CONNECTION DIAGRAM.........oiieiirreeiirrens e rresas s reesss s seass s e rnnss s sennes 56
3.3 MAIN CIRCUIT CONNECTION DIAGRAM.......cceeciiirrrenieerremnss e reeens s e e e smnss s s e nmnnas 59
3.4 TERMINAL BLOCK CONFIGURATION.......ccittteiiirremnrrrrnasrsrrnnsssrnnssssesnnsssssnnnnes 62
3.5 TERMINAL COVER......o ittt rreas s rees s s sess s s sa s s s snns s s sms s s snnnsssrnnssssnnnsssrnnnns 64
3.6 HOA KEYPAD AND FRONT COVER........cottiiirreeceerreenis e remess s s smns s e s sensn s s s nmnnas 66
3.7 TOP PROTECTIVE COVER.......coiiiirieiiiirteensserrsssssssssnnsss s rssnsssssessnnssssssssnnnsns 73
3.8 MAIN CIRCUIT WIRING........coeeiiteiiirei e s s rres s rsnss s rsms s s s mnss s e nnssssnnssssnnsssrnnnes 75
3.9 CONTROL CIRCUIT WIRING........cociiiieeeiiirrencsrrrnensssrrsnss s e ssmnsss s s snnss s ssnnssssssnnnnes 85
3.10 CONTROL I/O CONNECTIONS........oiitieeiirrrreessrrrrnesss s rsnssss s e s snnsss s s s ssnssssssssnnnsns 94
3.11 CONNECT TO A P ...ttt st s re e s s re s s s em s s s s nn s s s e m s s s nnns s rnmns s rnnnsssrnnnns 96
3.12 EXTERNAL INTERLOCK........oe i irrtees e rrsesss e s e sremsss s e s nmnsss s s s s s mmn s s e s nnmnnsns 97
3.13 WIRING CHECKLIST ..ottt i e rresss s s rsnssss s s s snnsssssrssnsssssssnnsssssssnnnsssssennnnsns 98
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3.1 Section Safety

3.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers or
shields before operating the drives and run the drives according to the instructions described in this manual.

Make sure the protective earthing conductor complies with technical standards and local safety regulations.
Because the leakage current exceeds 3.5 mA, IEC 61800-5-1 states that either the power supply must be automatically
disconnected in case of discontinuity of the protective earthing conductor or a protective earthing conductor with a cross-
section of at least 10 mm? (Cu) or 16 mm? (Al) must be used. Failure to comply may result in death or serious injury.
Always use appropriate equipment for Ground Fault Circuit Interrupters (GFClIs).

The drive can cause a residual current with a DC component in the protective earthing conductor. Where a residual current
operated protective or monitoring device is used for protection in case of direct or indirect contact, always use a type B GFCI
according to IEC 60755.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning work
on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with
installation, adjustment, and maintenance of AC drives.

Do not touch any terminals before the capacitors have fully discharged.
Failure to comply could result in death or serious injury.
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching
any components.
Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Do not install the drive to a combustible surface. Never place combustible materials on the drive.
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3.1 Section Safety

A WARNING

Do not use an improper voltage source.

Failure to comply could result in death or serious injury by fire.

Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Properly handle the HOA keypad battery.

Improper use of the battery may cause fire by explosion and personal injury.

Correctly install the battery, paying attention to polarity (+/-).

Do not attempt to charge the battery or improperly disassemble the HOA keypad.

A CAUTION

Do not carry the drive by the front cover or the terminal cover.

Failure to comply may cause the main body of the drive to fall, resulting in minor or moderate injury.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-pair wires
and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.
Do not heat or throw the battery into fire.

The battery remains in use even when power to the drive has been shut off. Be sure to also remove the battery in the HOA
keypad when the drive will be shut off for long periods of time.

A dead battery left inside the HOA keypad may leak and damage the keypad and drive. Be sure to replace the battery with
a new one immediately after the expected lifespan has passed or when the “bAT” error is displayed on the HOA keypad.

Be sure to observe the Perchlorate Best Management Practices (BMPs).

BMPs apply to primary lithium (manganese dioxide) coin batteries sold or distributed in California. Perchlorate Material-
special handling may apply, please refer to: www.dtsc.ca.gov/hazardouswaste/perchlorate.
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3.2 Standard Connection Diag_jram

3.2 Standard Connection Diagram

Connect the drive and peripheral devices as shown in Figure 3.1. It is possible to set and run the drive via the HOA keypad
without connecting digital I/O wiring. This section does not discuss drive operation; Refer to Start-Up Programming &
Operation on page 99 for instructions on operating the drive.

WARNING! Fire Hazard. Install adequate branch circuit protection according to applicable local codes and this manual. Failure to comply
could result in fire and damage to the drive or injury to personnel. The device is suitable for use on a circuit capable of delivering not more
than 100,000 RMS symmetrical amperes, 240 Vac (200 V class) and 480 Vac (400 V class), when protected by branch circuit protection
devices specified in this manual.

Branch circuit protection shall be provided by any of the following: Non-time delay Class J, T, or CC fuses sized at 300% of the drive input
rating, or Time delay Class J, T, or CC fuses sized at 1756% of the drive input rating, or MCCB sized at 200% maximum of the drive input
rating.

NOTICE: When the input voltage is 440 V or higher or the wiring distance is greater than 100 meters, pay special attention to the motor
insulation voltage or use a drive duty motor. Failure to comply could lead to motor insulation breakdown.

NOTICE: Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.
Note: The minimum load for the relay outputs M1-M2, M3-M4, M5-M6, and MA-MB-MC is 10 mA.
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3.2 Standard Connection Diagram

Wiring sequence should shut off
power to the drive when a fault
output is triggered.

Main

o

HL»

Switch Fuse
Three-phase R P
power supply
200 V400V S -
50/60 Hz T "
12-Pulse/18-Pulse
Rectification

swi
@,

@FF <2>
Control Circuit | <3>

Ground

Forward Run / Stop S1 :@:
I 1
Reverse Run / Stop 132 &i@:
MA| Fault rela
y output
External fault S3 &@ vl | 250 Vac, max. 2.
30 Vdc, max 2 A
Fault reset S4 i@: (min. 5 Vdc, 10 mA)
1
Multi-function
digtial inputs Multi-speed step 1 S5 i@: M1 Multi-function relay output (During Run)
(default setting) I 7 iMZI ggov\éac, maxz. iA
. c, max
Multi-speed step 2 S6 &@: (min. 5 Vdc, 10 mA)
M3 Multi-function relay output (Zero Speed)
Jog speed S7 @: 250 Vac, max. 2 A
i M4 30 Vdc, max 2 A
(min. 5 Vdc, 10 mA)
SN M5 Multi-function relay output (Speed Agree 1)
250 Vac, max. 2 A
M6 30 Vdc, max 2 A
1 in. 5 Vdc, 10 mA
Sink / Source mode SC D rlve (min c mA)
selection wire link
(default: Sink) <4> L] SP ’_
+24V <5>
FE
hield ground terminal
R g
1
<6> +V  Power supply +10.5 Vdc, max. 20 mA ﬁ%&e{/slt./Curr.
2kQ I Selection
[ A1 Analog Input 1
(Frequency Reference Bias) EE v
; - 0 to +10 Vdc (20 kQ)
Multi-function
analog inputs / 4t0 20 mA/0to 20 mA (250 Q) <7> oXe) !
A2 Analog Input 2 NI
(Frequency Reference Bias)
0to +10 Vdc (20 kQ)
4t020 mA/0to 20 mA (250 Q) <7>
AC
N
oV
4P Externalpower supply,
24 Vdc, max. 150 mA
Termination resistor
(120 Q, 172 W)
F foe ™l 0
\ E Switch S2 > / Multi-function analog output 1
N R+ b — + | (Output frequency)
MEMOBUS/Modbus l IR— J><8> Jumper S5 2 ig ;gom\i\dc (2 mA)
comm. RS-422/RS-485 : IS . AM/FM Volt./Curr. <9>
max. 115.2 kbps p Selection
BACnet Comm. ] IS.
512;(487% 8 kbps : EE v > AM / Multi-function analog output 2
- 6.8 kbp IG | AC I / — (Output current)
0.0 g i ay 0to +10 Vdc (2 mA)
. 4 to 20 mA
Option card FMAM oV
connector |__CNS <10> <9>
FE

ﬁ shielded line ?} twisted-pair shielded line () control circuit terminal @ main circuit terminal

Figure 3.1 Drive Standard Connection Diagram (example: CIMR-Z[02A0011)

<1> Self-cooling motors do not require the same wiring necessary for motors with cooling fans.
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3.2 Standard Connection Diag_jram

<2> Forfloating, impedance grounded, or asymmetrically grounded networks, disconnect the internal EMC filter by moving the SW1
and SW2 screws to the OFF position.

<3> A 24V power supply option is required to supply power to the to the control circuit separately from the main circuit.

<4> This figure illustrates an example of a sequence input to S1 through S7 using a non-powered relay or an NPN transistor. Install
the wire link between terminals SC-SP for Sink mode, between SC-SN for Source mode, or leave the link out for external power
supply. Never short terminals SP and SN, as it will damage the drive.

<5> This voltage source supplies a maximum current of 150 mA.

<6> The maximum output current capacity for the +V terminal on the control circuit is 20 mA. Never short terminals +V and AC, as
it can cause erroneous operation or damage the drive.

<7> Use jumper S1 to select between a voltage or current input signal to terminals A1 and A2. The default setting is for voltage
input.

<8> Set DIP switch S2 to the ON position to enable the termination resistor in the last drive in a MEMOBUS/Modbus network.

<9> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are not
intended for use as a feedback-type signal.

<10> Use jumper S5 to select between voltage or current output signals at terminals FM and AM. Set parameters H4-07 and H4-08
accordingly.

WARNING! Sudden Movement Hazard. Do not close the wiring for the control circuit unless the multifunction input terminal parameters are
properly set. Improper sequencing of run/stop circuitry could result in death or serious injury from moving equipment.

WARNING! Sudden Movement Hazard. Ensure start/stop circuits are wired properly and in the correct state before energizing the drive.
Failure to comply could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary closure
on terminal S1 may cause the drive to start.

WARNING! Sudden Movement Hazard. When using a 3-Wire sequence, set the drive to 3-Wire sequence prior to wiring the control terminals
and set parameter b1-17 to 0 so the drive will not accept a Run command at power up (default). If the drive is wired for a 3-Wire sequence
but set up for a 2-Wire sequence (default), and parameter b1-17 is set to 1 so the drive accepts a Run command at power up, the motor
will rotate in reverse direction at drive power up and may cause injury.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before executing the application preset
function. Executing the application preset function or setting A1-06 # 0 will change the drive I/O terminal functions and may cause unexpected
equipment operation. Failure to comply may cause death or serious injury.

NOTICE: When using the automatic fault restart function with wiring designed to shut off the power supply upon drive fault, make sure the

drive does not trigger a fault output during fault restart (L5-02 = 0, default). Failure to comply will prevent the automatic fault restart function
from working properly.
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3.3 Main Circuit Connection Diagram

3.3 Main Circuit Connection Diagram

Refer to diagrams in this section when wiring the main circuit of the drive. Connections may vary based on drive capacity.

The DC power supply for the main circuit also provides power to the control circuit.

€ Three-Phase 200 V Class (CIMR-Z[12A0011 to 2A0273)
Three-Phase 400 V Class (CIMR-Z[04A0005 to 4A0302)

I

12-Pulse/18-Pulse ‘ :
Rectification (Option) <1>

4@ M I

I

I

| Drive

3-Phase power supply O RIL1 um ©

200 to 240 Vac, 50 to 60 Hz e © S/IL2 VIT2 © @
|

380 to 480 Vac, 50 to 60 Hz © TIL3 WIT3©

ro® |

= L5

<1> Not used for common DC bus systems.

Figure 3.2 Connecting Main Circuit Terminals

€ Three-Phase 200 V Class (CIMR-Z[02A0343 and 2A0396)
Three-Phase 400 V Class (CIMR-Z[04A0361 to 4A0590)

12-Pulse/18-Pulse —o®1 3
Rectification (Option) or
DC power power supply —oe

i Drive

I
3 Phase power supply ORI um o
200 to 240 Vac, 50 to 60 Hz @ © S/L2 VIT2 @
380 to 480 Vac, 50 to 60 Hz O TL3 WIT3®

e®

Figure 3.3 Connecting Main Circuit Terminals

€@ 12-Pulse/18-Pulse Rectification

Operation with 12-pulse/18-pulse rectification requires the user to separately prepare a 3-winding/4-winding transformer for

the power supply. Contact Yaskawa or your nearest sales representative for the transformer specifications.

B Wiring to -M/+M Terminals (CIMR-Z[02A0011 to 2A0273 and 4A0005 to 4A0302)
Access the -M/+M terminals by cutting off the protection cover on models CIMR-ZO2A0011 to 2A0114 and 4A0005 to

4A0096 or by removing the protection sheet on —-M/+M terminals on models CIMR-Z2A0143 to 2A0273 and 4A0124 to

4A0302.

exelololel A

A —Protective covering over -M/+M terminals
Figure 3.4 —M/+M Terminals
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3.3 Main Circuit Connection Diagram

€ Wiring to —/+1 Terminals (CIMR-Z[02A0343 to 2A0396 and 4A0361 to 4A0590)

Wire directly to the —/+1 terminals.

B Connection Diagrams

Figure 3.6 18-Pulse Connection Diagram (CIMR-ZL12A0011 to 2A0273 and 4A0005 to 4A0302)
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3.3 Main Circuit Connection Diagram

Figure 3.8 18-Pulse Connection Diagram (CIMR-Z[02A0343, 2A0396, and 4A0361 to 4A0590)

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual 61

n Electrical Installation



3.4 Terminal Block Configuration

3.4 Terminal Block Configuration

Figure 3.9 and Figure 3.10 show the different main circuit terminal arrangements for the drive capacities.

b g9 = L Ak

CIMR-Z[J2A0011, 0017, 0024, CIMR-Z[J2A0075, 0088, 0114

0031, 0046, 0059 CIMR-Z[J4A0052, 0065, 0077, 0096
CIMR-Z[14A0005, 0008, 0011,

0014, 0021, 0027,

0034, 0040 /—N T ————y
/—\/ d b
e BRERIECEIE |

CIMR-Z[J4A0124

=M q 0

@ @

[-M] W | S] S]
| ' o < C 3
q b

WA\ SU LC nJ = : pd
(_ﬁh a o @) J% (—ﬂ o o Q AFP

CIMR-Z[02A0143, 0169, 0211, 0273
CIMR-Z[04A0156, 0180, 0240

CIMR-Z[J4A0302

l i

Figure 3.9 Main Circuit Terminal Block Configuration
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3.4 Terminal Block Config_;uration

0 0 o CHJ

CIMR-Z[02A0343, 0396

CIMR-Z[14A0361 CIMR-Z[14A0414, 0480, 0515, 0590

Figure 3.10 Main Circuit Terminal Block Configuration (continued)
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3.5 Terminal Cover

3.5 Terminal Cover

Follow the procedure below to remove the terminal cover for wiring and to reattach the terminal cover after wiring is complete.

4 CIMR-Z[O2A0143 to 2A0396 and 4A0124 to 4A0590
B Removing the Terminal Cover

1. Loosen the screws on the terminal cover, then pull down on the cover.
Note: The terminal cover and the number of terminal cover screws differ depending on the drive model.

CAUTION! Do not completely remove the cover screws, just loosen them. If the cover screws are removed completely, the terminal
cover may fall off causing an injury.

Figure 3.11 Removing the Terminal Cover

2. Pull forward on the terminal cover to free it from te drive.

Figure 3.12 Removing the Terminal Cover
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3.5 Terminal Cover

B Reattaching the Terminal Cover

After wiring the terminal board and other devices, double-check connections and reattach the terminal cover. Refer to Wiring
the Main Circuit Terminal on page 84 and Wiring the Control Circuit Terminal on page 89 for details on wiring.

Figure 3.13 Reattaching the Terminal Cover

Note: Connect the ground wiring first, then the main circuit wiring, and finally the control circuit wiring.
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3.6 HOA Keypad and Front Cover

3.6 HOA Keypad and Front Cover

Detach the HOA keypad from the drive for remote operation or when opening the front cover to install an option card.

NOTICE: Be sure to remove the HOA keypad prior to opening or reattaching the front cover. Leaving the HOA keypad plugged into the drive
when removing the front cover can result in erroneous operation caused by a poor connection. Firmly fasten the front cover back into place
before reattaching the HOA keypad.

€ Removing/Reattaching the HOA Keypad

B Removing the HOA Keypad

While pressing on the tab located on the right side of the HOA keypad, pull the HOA keypad forward to remove it from the
drive.

Figure 3.14 Removing the HOA Keypad

B Reattaching the HOA Keypad

Insert the HOA keypad into the opening in the top cover while aligning it with the notches on the left side of the opening.
Next, press gently on the right side of the keypad until it clicks into place.

O

,,
L

SN = 4

-

Ny
— L~

Figure 3.15 Reattaching the HOA Keypad
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3.6 HOA Keypad and Front Cover

€4 Removing/Reattaching the Front Cover

B Removing the Front Cover

Drive Models CIMR-ZOO2A0011 to 2A0059 and 4A0005 to 4A0040

1. Remove the HOA keypad.
2. Loosen the front cover screw using a #2 Phillips screwdriver. Screw sizes vary by drive model.

Figure 3.16 Remove the Front Cover (2A0011 to 2A0059 and 4A0005 to 4A0040)

3. Push in on the tab located on the bottom of the front cover and gently pull forward to remove the front cover.

Figure 3.17 Remove the Front Cover (2A0011 to 2A0059 and 4A0005 to 4A0040)
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3.6 HOA Keypad and Front Cover

Drive Models CIMR-Z[02A0075 to 2A0114 and 4A0052 to 4A0096
1. Remove the HOA keypad.

2. Loosen the front cover screws using a #2 Phillips screwdriver. Screw sizes vary by drive model.

A —Front cover screw locations
Figure 3.18 Remove the Front Cover (2A0075 to 2A0114 and 4A0052 to 4A0096)

3. Pinch the tabs located on the bottom of the front cover and gently pull forward to remove the front cover.
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3.6 HOA Keypad and Front Cover

uonejjejsuj |ed13o9|3 ﬂ

Figure 3.19 Remove the Front Cover (2A0075 to 2A0114 and 4A0052 to 4A0096)

A -Location of tabs on front cover
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3.6 HOA Keypad and Front Cover

Drive Models CIMR-ZO2A0143 to 2A0396 and 4A0124 to 4A0590
1. Remove the terminal cover and the HOA keypad.

2. Loosen the installation screw on the front cover.

Figure 3.20 Loosen the Installation Screw (2A0143 to 2A0396 and 4A0124 to 4A0590)

3. Push the hooks on each side of the cover that hold it in place.
MR, w ‘""wuuuuumﬂﬂﬂuﬁm

=

Figure 3.21 Remove the Front Cover (2A0143 to 2A0396 and 4A0124 to 4A0590)
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3.6 HOA Keypad and Front Cover

B Reattaching the Front Cover

Drive Models CIMR-Z[02A0011 to 2A0114 and 4A0005 to 4A0096

Reverse the instructions given in Removing the Front Cover (240011 to 240059 and 440005 to 440040) on page 67 and
Removing the Front Cover (240075 to 240114 and 440052 to 440096) on page 68 to reattach the front cover. Pinch inwards
on the hooks found on each side of the front cover while guiding it back into the drive. Make sure it clicks firmly into place.

Power lines and signal wiring should pass through the opening provided. Refer to Wiring the Main Circuit Terminal on
page 84 and Wiring the Control Circuit Terminal on page 89 for details on wiring.

Reattach the front cover after completing the wiring to the drive and other devices.

Figure 3.22 Reattach the Front Cover 2A0011 to 2A0114 and 4A0005 to 4A0096)

Drive Models CIMR-Z[02A0143 to 2A0396 and 4A0124 to 4A0590
1. Slide the front cover so the hooks on the top connect to the drive.

w -~uauuwuuﬂﬂnnmﬁﬂﬂuﬁm

Figure 3.23 Reattach the Front Cover (2A0143 to 2A0396 and 4A0124 to 4A0590)

2. After connecting the hooks to the drive, press firmly on the cover to lock it into place.
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3.6 HOA Keypad and Front Cover

Figure 3.24 Lock the Cover into Place (2A0143 to 2A0396 and 4A0124 to 4A0590)
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3.7 Top Protective Cover

3.7 Top Protective Cover

Drive models CIMR-Z2A0011 to 2A0273 and 4A0011 to 4A0302 are designed to IP20/NEMA Type 1 specifications with
a protective cover on the top. Removing this top protective cover voids the NEMA Type 1 protection while maintaining IP20
conformity; removing the bottom conduit bracket voids the NEMA Type 1 protection and IP20 conformity.

€ Removing the Top Protective Cover
B Removing the Top Protective Cover: 2A0011 to 2A0114 and 4A0005 to 4A0096

Insert the tip of a straight-edge screwdriver into the small opening located on the front edge of the top protective cover. Gently
apply pressure as shown in the figure below to free the cover from the drive.

Figure 3.25 Remove the Top Protective Cover (2A0011 to 2A0114 and 4A0005 to 4A0096)

B Removing the Top Protective Cover: 2A0143 to 2A0273 and 4A0124 to 4A0302

Remove the bolts to remove the top protective cover from the drive.

Il
v

oldlb

Figure 3.26 Remove the Top Protective Cover (2A0143 to 2A0273 and 4A0124 to 4A0302)
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3.7 Top Protective Cover

€ Reattaching the Top Protective Cover
B Reattaching the Top Protective Cover: 2A0011 to 2A0114 and 4A0005 to 4A0096

Insert the two small protruding hooks on the rear side of the top protective cover into the provided mounting holes near the
back of the drive, then press down on the front side of the top protective cover to fasten the cover into place.

Figure 3.27 Reattach the Protective Cover (2A0011 to 2A0114 and 4A0005 to 4A0096)

B Reattaching the Top Protective Cover: 2A0143 to 2A0273 and 4A0124 to 4A0302

Reverse the procedure to reattach the top protective cover.

[

Figure 3.28 Reattach the Protective Cover (2A0143 to 2A0273 and 4A0124 to 4A0302)
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3.8 Main Circuit Wiring

3.8 Main Circuit Wiring

This section describes the functions, specifications, and procedures required to safely and properly wire the main circuit in
the drive.

NOTICE: Do not solder the ends of wire connections to the drive. Soldered wiring connections can loosen over time. Improper wiring practices
could result in drive malfunction due to loose terminal connections.

NOTICE: Do not switch the drive input to start or stop the motor. Frequently switching the drive on and off shortens the life of the DC bus
charge circuit and the DC bus capacitors, and can cause premature drive failures. For the full performance life, refrain from switching the
drive on and off more than once every 30 minutes.

€ Factory Recommended Branch Circuit Protection

WARNING! Fire Hazard. Install adequate branch circuit protection according to applicable local codes and this manual. Failure to comply
could result in fire and damage to the drive or injury to personnel. The device is suitable for use on a circuit capable of delivering not more
than 100,000 RMS symmetrical amperes, 240 Vac (200 V class) and 480 Vac (400 V class), when protected by branch circuit protection
devices specified in this manual.

Branch circuit protection shall be provided by any of the following: Non-time delay Class J, T, or CC fuses sized at 300% of the drive input
rating, or Time delay Class J, T, or CC fuses sized at 175% of the drive input rating, or MCCB sized at 200% maximum of the drive input
rating.

Yaskawa recommends installing branch circuit protection according to maintain compliance with UL508C. Semiconductor
protective type fuses are preferred. Alternate branch circuit protection devices are also listed in this manual. Refer to Factory
Recommended Z1000 AC Drive Branch Circuit Protection on page 239 for details.

€ Main Circuit Terminal Functions

Table 3.1 Main Circuit Terminal Functions

Terminal Type
200 i 2A0011 to 2A0273 2A0343 and 2A0396
Class nlzgé'& o an Function Page
oV | ciMR-zO 4A0005 to 4A0302 4A0361 to 4A0590
R/L1
S/L2 Main circuit power supply input Connects line power to the drive 57
T/L3
U/T1
VIT2 Drive output Connects to the motor 57
W/T3
+1 DC ly input (+1 and — : : :
- - 12/ l%olzﬁgemrlggti}fliég}t)il(])n( and - or For connecting peripheral devices -
+3 <I> _ _ _ —
+M
M 12/18 pulse rectification <2> - Input for 12/18 pulse rectification -
For 200 V class: 100 Q or less . .
@ For 400 V class: 10 Q or less Grounding terminal 81

<1> Not used.
<2> Not available for common DC bus systems.
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3.8 Main Circuit Wiring_;

@ Protecting Main Circuit Terminals
B Insulation Caps or Sleeves

Use insulation caps or sleeves when wiring the drive with crimp terminals. Take particular care to ensure that the wiring does
not touch nearby terminals or the surrounding case.

B Insulation Barrier

Insulation barriers are packaged with drive models CIMR-Z4A0361 through 4A0590 to provide added protection between
terminals. Yaskawa recommends using the provided insulation barriers to ensure proper wiring. Refer to Figure 3.29 for
instructions on placement of the insulation barriers.

Insulation Barrier

Figure 3.29 Installing Insulation Barriers

When wiring CIMR-ZO4A0124, make sure the crimp terminals on the main circuit are connected so that they are facing in
the correct direction as shown in Figure 3.30.

A —Crimp terminals in correct position
Figure 3.30 Crimp Terminals
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3.8 Main Circuit Wiring

€ Wire Gauges and Tightening Torque

Use the tables in this section to select the appropriate wires and crimp terminals.
Gauges listed in the tables are for use in the United States.

Note: 1. Wire gauge recommendations based on drive continuous current ratings using 75 °C 600 Vac vinyl-sheathed wire assuming ambient
temperature within 40 °C and wiring distance less than 100 m.

2. Terminal +3 is not used. Do not connect devices or wiring to this terminal.

» Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is greater
than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following formula to
calculate the amount of voltage drop:

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

* Refer to UL Standards Compliance on page 334 for information on UL compliance.

Yaskawa recommends using closed-loop crimp terminals on all drive models. UL/cUL approval requires the use of closed-

loop crimp terminals when wiring the drive main circuit terminals on models CIMR-ZO2A0031 to 2A0396 and 4A0034 to
4A0590. Use only the tools recommended by the terminal manufacturer for crimping. Refer to Closed-Loop Crimp Terminal
Size on page 334 for closed-loop crimp terminal recommendations.

The wire gauges listed in the following tables are Yaskawa recommendations. Refer to NEC table 310-16 for proper wire
gauge selection for terminals -M, +M, -1, +3, and ground.

B Three-Phase 200 V Class
Table 3.2 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

Model Eaningl Recomm. Gauge Wire Range Screw Tightening Torque
CIMR-zZO AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/LI, S/L2, T/L3 14
U/TI, V/T2, W/T3 14 M4 161018
,VIT2, (1410 16)
2A0011 MM - 14108
2.7t03.0
S - M5 (2410 27)
R/LI, S/L2, T/L3 10
1610 1.8
U/TL, V/T2, W/T3 10 M4 (410 16)
2A0017 MM - 14108
2.7t03.0
S - M5 (2410 27)
R/L1, S/L2, T/L3 8
U/T1, V/T2, W/T3 8 M4 161018
,VIT2, (1410 16)
2A0024 MM - 14108
2.7t03.0
S - M5 (2410 27)
R/LI, S/L2, T/L3 8
1.6to 1.8
U/TI, V/T2, W/T3 8 M4
. (1410 16)
240031 < M, M - 14108
2.7t03.0
S - M35 (2410 27)
R/LI, S/L2, T/L3 6
U/T1, V/T2, W/T3 6
. VT2, 2.7103.0
<]>
2A0046 MM - 10to4 M5 (24 1027)
D -
R/LI, S/L2, T/L3
U/T, V/T2, W/T3 4
. VT2, 2.7103.0
<]>
2A0059 MM - 10to4 M5 (241027)
o -
R/LI, S/L2, T/L3 3
U/TL, V/T2, W/T3 3
. VT2, 5.4106.0
<]>
2A0075 EVRTY: - 8102/0 M8 (48 to 53)
o -
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3.8 Main Circuit Wiring_;

Model ; Recomm. Gauge Wire Range Screw Tightening Torque
Terminal 5 : ! h
CIMR-zO AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/L1, S/L2, T/L3
U/TL, V/T2, W/T3 2
» VIT2, 54106.0
9}
2M0088 <> U0 - 802/0 M8 (48 10 53)
@ _
R/L1, S/L2, T/L3 1/0
U/TL, V/T2, W/T3 1/0
, VIT2, 54106.0
9}
2A0114 <I> M. oM B 810 2/0 M8 (48 t0 53)
@ _
R/L1, S/L2, T/L3 3x2
U/TL, V/T2, W/T3 3x2
s VIT2, 13.5t0 15.0
9}
20143 <> O ~ 1/0 to 3/0 M8 (120 to 133)
@ _
R/L1, S/L2, T/L3 2x2
U/TL, V/T2, W/T3 2%2 135 t0 15.0
; . .
2A0169 <> O B 1/0 to 3/0 M8 (120 to 133)
@ _
R/LL, S/L2, T/L3 1/0 % 2
U/T1, V/T2, W/T3 1/0 x 2 13.5t0 15.0
; . .
2021 <> o o 1/0 to 3/0 M8 (120 to 133)
@ _
R/LL, S/L2, T/L3 2/0 %2
27.0 0 30.0
U/TL, V/T2, W/T3 2/0 % 2 M10 (239 10 266)
2A0273<1> [ M, +M _ 1/0 to 4/0
13.5t0 15.0
S - M8 (120 to 133)
R/L1, S/L2, T/L3 4/0 % 2
32.0 to 40.0
U/TL, V/T2, W/T3 4/0 x 2 Mi2 (283 to 354)
- +1 _
<I>
2A0343 A B 3010 350 M10 18.0 t0 23.0
(159 to 204)
32.0to 40.0
S - M12 (283 to 354)
R/LI, S/L2, T/L3 250 x 2
32.0 to 40.0
U/TL, V/T2, W/T3 250 x 2 MI2 (283 0 354)
- +1 —
<I>
2A0396 - - 3/010350 MI0 18.0 t023.0
(159 to 204)
32.0t0 40.0
= - Mi2 (283 to 354)

<1> Drive models CIMR-Z2A0046 to 2A0396 require the use of closed-loop crimp terminals for UL/cUL compliance. Use only the tools recommended
by the terminal manufacturer for crimping.
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3.8 Main Circuit Wiring

B Three-Phase 400 V Class

Table 3.3 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

©]

: Recomm. Gauge Wire Range Screw Tightening Torque
Model CIMR-20 Terminal AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/L1, S/L2, T/L3 14
4A0005 U/T1, V/IT2, W/T3 14 M4 (11.2 Ig %68)
4A0008 M, M , 14108
4A0011 —
710 3.
© - M5 (34 10 27)
R/L1, S/L2, T/L3 12
U/T1, V/T2, W/T3 12 M4 (11.2 :2 %68)
4A0014 M, M , 14108
2.7t03.0
© - M5 (34 t0 27)
R/L1, S/L2, T/L3 10
U/T1, V/T2, W/T3 10 M4 (11.2 :g %68)
4A0021 RYREY , 14108
2.7t03.0
© - M5 (34 10 27)
R/L1, S/L2, T/L3 8
U/T1, V/T2, W/T3 8 M4 (11.2 :ﬁ 163)
4A0027 M, M - 1408
2.7t03.0
© - M5 (2410 27)
R/L1, S/L2, T/L3 8
U/T1, V/T2, W/T3 8
, VIT2, 2.7103.0
<I>
4A0034 MM — 10 to 4 M5 G41927)
D _
R/L1, S/L2, T/L3 8
U/T1, V/T2, W/T3 8
, VIT2, 2.7103.0
<I>
4A0040 MM — 10 to 4 M5 G41927)
&) _
R/L1, S/L2, T/L3 6
U/T1, V/T2, W/T3
, VIT2, 54106.0
<I>
440052 M. M ~ 810 2/0 M8 (48 10 53)
D _
R/L1, S/L2, T/L3
U/T1, V/T2, W/T3
, VIT2, 54106.0
<I>
440005 M, M - 8102/0 M8 (4810 53)
D _
R/L1, S/L2, T/L3 3
U/T1, V/T2, W/T3 3
, VIT2, 54106.0
<I>
4A0077 M. M ~ 8102/0 VH (48 10 53)
D _
R/L1, S/L2, T/L3 1
U/T1, V/T2, W/T3 1
, VIT2, 54106.0
<I>
4A0096 M. M ~ 8102/0 VH (48 10 53)
D _
R/L1, S/L2, T/L3 2/0
U/T1, V/T2, W/T3 2/0
, VIT2, 54106.0
<I>
4A0124 MM - 802/0 M8 (48 1953)
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3.8 Main Circuit Wiring_;

: Recomm. Gauge Wire Range Screw Tightening Torque
Model CIMR-ZOD Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/LIL, S/L2, T/L3 3x2
U/T1, V/T2, W/T3 3x2 13.5to0 15.0
<I> 2 10 1.
4A0156 MM o 1/0 0 3/0 M8 (120 to 133)
D _
R/LIL, S/L2, T/L3 2x2
U/TL, V/T2, W/T3 2x2
4 4 13.5t0 15.0
<I>
4A0180 MM - 1/0 to 3/0 M8 (120 t0 133)
D _
R/LIL, S/L2, T/L3 1/0 x 2
U/T1, V/T2, W/T3 1/0 x 2 13.5t0 15.0
<I> 210 1o
4A0240 MM - 1/0 to 3/0 M8 (120 to 133)
D _
R/LI1, S/L2, T/L3 3/0 x2
U/T1, V/T2, W/T3 3/0 x 2 27.0 to 30.0
<I> V10 50,
4A0302 STy, ~ 1/0 to 4/0 MI10 (239 to 266)
(@) _
R/LI1, S/L2, T/L3 4/0 x 2
U/TL, V/T2, W/T3 4/0 x 2
32.0t0 40.0
<I> -+ —
4A0361 L+ 3/0 to 300 MI12 (283 10 354)
+3 -
(@) _
R/L1, S/L2, T/L3 300 x 2
U/TL, V/T2, W/T3 300 x 2
32.0t0 40.0
<I> -+ _
4A0414 , +1 3/0 to 300 Mi12 (283 10 354)
+3 -
(@) _
R/L1, S/L2, T/L3 1/0 x 4
U/T1, V/T2, W/T3 1/0 x 4
32.0t0 40.0
<I> — — N
4A0480 L +1 3/0 to 300 MIi2 (283 t0 354)
+3 -
(@) _
R/L1, S/L2, T/L3 2/0 x 4
U/T1, V/T2, W/T3 2/0 x 4
32.0t0 40.0
<I> — —
4A0515 L +1 3/0 to 300 Mi12 (283 to 354)
+3 -
D _
R/L1, S/L2, T/L3 3/0 x4
U/T1, V/T2, W/T3 3/0 x4
32.0 t0 40.0
<I> — —
4A0590 L+ 3/0 to 300 Mi2 (283 t0 354)
+3 -
D _

<1> Drive models CIMR-Z[14A0034 to 4A0590 require the use of closed-loop crimp terminals for UL/cUL compliance. Use only the tools recommended

by the terminal manufacturer for crimping.

€ Main Circuit Terminal and Motor Wiring

This section outlines the various steps, precautions, and checkpoints for wiring the main circuit terminals and motor terminals.

WARNING! Electrical Shock Hazard. Do not connect the AC power line to the output terminals of the drive. Failure to comply could result
in death or serious injury by fire as a result of drive damage from line voltage application to output terminals.

NOTICE: When connecting the motor to the drive output terminals U/T1, V/T2, and W/T3, the phase order for the drive and motor should
match. Failure to comply with proper wiring practices may cause the motor to run in reverse if the phase order is backward.
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3.8 Main Circuit Wiring

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Failure to comply could result in damage
to the drive, phase-advancing capacitors, LC/RC noise filters or ground fault circuit interrupters.

Bl Cable Length Between Drive and Motor

Voltage drop along the motor cable may cause reduced motor torque when the wiring between the drive and the motor is too
long, especially at low frequency output. This can also be a problem when motors are connected in parallel with a fairly long
motor cable. Drive output current will increase as the leakage current from the cable increases. An increase in leakage current
may trigger an overcurrent situation and weaken the accuracy of the current detection.

Adjust the drive carrier frequency according to Table 3.4. If the motor wiring distance exceeds 100 m because of the system
configuration, reduce the ground currents. Refer to C6-02: Carrier Frequency Selection on page 127.

Table 3.4 Cable Length Between Drive and Motor

Cable Length 50 m or less 100 m or less Greater than 100 m
Carrier Frequency 12.5 kHz or less 5 kHz or less 2 kHz or less
Note: 1. When setting carrier frequency for drives running multiple motors, calculate cable length as the total wiring distance to all connected
motors.

2. The maximum cable length when using OLV/PM (A1-02 =5) is 100 m.

3. Do not use a long distance shielded line if there is an overvoltage problem at start. Either lower the carrier frequency or switch on the
internal EMC filter if the power supply has a neutral ground.

B Ground Wiring

Follow the precautions below when wiring the ground for one drive or a series of drives.

DANGER! Electrical Shock Hazard. Do not touch SW1 or SW2 screws while power is applied to the drive. Failure to comply will result in
death or serious injury.

WARNING! Electrical Shock Hazard. Make sure the protective earthing conductor complies with technical standards and local safety
regulations. Because the leakage current exceeds 3.5 mA, IEC 61800-5-1 states that either the power supply must be automatically
disconnected in case of discontinuity of the protective earthing conductor or a protective earthing conductor with a cross-section of at least
10 mm? (Cu) or 16 mm? (Al) must be used. Failure to comply may result in death or serious injury.

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and minimize
the length of the ground wire. Improper equipment grounding may cause dangerous electrical potentials on equipment chassis, which could
result in death or serious injury.

WARNING! Electrical Shock Hazard. Be sure to ground the drive ground terminal (200 V class: ground to 100 Q or less and 400 V class:
ground to 10 Q or less). Improper equipment grounding could result in death or serious injury by contacting ungrounded electrical equipment.

NOTICE: Do not share the ground wire with other devices such as welding machines or large-current electrical equipment. Improper
equipment grounding could result in drive or equipment malfunction due to electrical interference.

NOTICE: When using more than one drive, ground multiple drives according to instructions. Improper equipment grounding could result in
abnormal operation of drive or equipment.

Refer to Figure 3.31 when using multiple drives. Do not loop the ground wire.

Figure 3.31 Ground Wiring for Multiple Drives
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B Enable the Internal EMC Filter

DANGER! Electrical Shock Hazard. Do not touch SW1 or SW2 screws while power is applied to the drive. Failure to comply will result in
death or serious injury.

WARNING! Electrical Shock Hazard. Connect the ground cable correctly. Failure to comply may result in death or serious injury.

NOTICE: When disabling the internal EMC filter, move the screws from ON to OFF and then tighten to the specified torque. Completely
removing the screws or tightening the screws to an incorrect torque may cause drive failure.

NOTICE: Keep SW1/SW2 screws positioned together (ON/ON or OFF/OFF). Screws at different positions may cause drive failure.

Note: For floating, impedance grounded, or asymmetrically grounded networks, disconnect the internal EMC filter by moving the SW1/SW2
screws to the OFF position.

Table 3.5 shows asymmetrical grounded networks. Asymmetrical networks require first moving the SW1 and SW2 screws to
disconnect the internal ground connection. (Drives are shipped with SW1 and SW2 screws installed at the OFF position.)

Table 3.5 Asymmetrical Grounded Network

L1

Grounded at the corner of the delta

L2

L3

YY) é
L1
Grounded at the middle of the side
(gt
L1
Single-phase, grounded at the end point
N

L1
§<7 L1

Three-phase variable transformer without solidly grounded neutral -2

L2

L3 —

IfEMC is a concern and the network is grounded symmetrically, install the SW1 and SW2 screws to the ON position. Installing
the SW1 and SW2 screws enables the internal EMC filter (Drives are shipped with SW1/SW2 screws installed at the OFF
position).

L1

L3 L2

Figure 3.32 Symmetrical Grounded Network
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3.8 Main Circuit Wiring

A -SW1 (ON) C -SW2 (ON)
B - Screw (OFF)
Figure 3.33 EMC Filter Switch Location (CIMR-ZO2A0011 to 2A0059 and 4A0005 to 4A0040)

3

A —-SW1 (ON) C—-SW2 (ON)
B - Screw (OFF)
Figure 3.34 EMC Filter Switch Location (CIMR-Z[O2A0075 to 2A0114 and 4A0052 to 4A0096)

q 1]
q p C
A
B %
B/E B
A-SW1 (ON) C-SW2 (ON)

B — Screw (OFF)
Figure 3.35 EMC Filter Switch Location (CIMR-Z[14A0124)

A o _nao\a
=

1 R

A —-SW1 (ON) C—-SW2 (ON)
B - Screw (OFF)
Figure 3.36 EMC Filter Switch Location (CIMR-Z[02A0143 to 2A0273 and 4A0156 to 4A0240)
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3.8 Main Circuit Wiring_j

A -SW1 (ON)
B — Screw (OFF)

Figure 3.37 EMC Filter Switch Location (CIMR-Z[04A0302)

of

o\

C-SW2 (ON)

If the SW1/SW2 screws are missing, install proper size screws with the proper tightening torque as shown in Table 3.6.

NOTICE: Do not use screws of different sizes in SW1 and SW2. Failure to comply may cause overheating.

Table 3.6 SW1/SW2 Screw Sizes and Tightening Torques

Drive Model CIMR-Z[ SW1/SW2 Screw Size Tightening Torque
4A0005
240017 4A0008 M3 ¢ 16 0.5t 0.6 Nem
4A0011
4A0014
gﬁggg‘; 4A0021 M3 x 16 0.5 to 0.6 Nem
4A0027
2A0046 4A0034
2A0059 4A0040 M3 x 16 0.5 to 0.6 Nem
e
2A0088 0T MS5 x 30 2102.5 Nem
2A0114
4A0096
- 4A0124 M5 x 25 210 2.5 Nem
gigigg 4A0156
4A0180 MS5 x 25 2102.5 Nem
2A0211 4A0240
2A0273
- 4A0302 MS5 x 25 210 2.5 Nem

B Wiring the Main Circuit Terminal

WARNING! Electrical Shock Hazard. Shut off the power supply to the drive before wiring the main circuit terminals. Failure to comply may

result in death or serious injury.

Wire the main circuit terminals after the terminal board has been properly grounded.

Models CIMR-ZO2A0011 to 2A0273 and 4A0005 to 4A0302 have a cover placed over the 12/18 rectification terminals prior
to shipment to help prevent miswiring. Use wire cutters to cut away covers as needed for terminals.

Refer to Figure 3.4 on page 59 for details.

Bl Main Circuit Connection Diagram

Refer to Main Circuit Connection Diagram on page 59 when wiring terminals on the main power circuit of the drive.
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3.9 Control Circuit Wiring

3.9 Control Circuit Wiring

€ Control Circuit Connection Diagram

Refer to Figure 3.1 on page 57 when wiring terminals on the drive control circuit.

& Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S1 to S7), multi-function digital outputs
(M1 to M6), multi-function analog inputs (Al and A2), and multi-function analog monitor output (FM, AM). The default
setting is listed next to each terminal in Figure 3.1 on page 57.

WARNING! Sudden Movement Hazard. Always check the operation and wiring of control circuits after being wired. Operating a drive with
untested control circuits could result in death or serious injury.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before starting test run. Setting parameter

A1-06 may change the I/O terminal function automatically from the default setting. Refer to Application Selection on page 118. Failure
to comply may result in death or serious injury.

H Input Terminals
Table 3.7 lists the input terminals on the drive. Text in parenthesis indicates the default setting for each multi-function input.

Table 3.7 Control Circuit Input Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page

S1 Multi-function input 1
(Closed: Forward run, Open: Stop)

) Multi-function input 2
(Closed: Reverse run, Open: Stop)

$3 Multi-function input 3

(External fault, N.O.) * Photocoupler
S4 Multi-function input 4 * 24 Vdc, 8 m{\ o )
(Fault reset) * Set the wire jumper to select between sinking, sourcing mode, and| -,
- . the power supply. Refer to Sinking/Sourcing Mode Switch for
. . g5 |Multi-function input 5 Digital Inputs on page 94.
Multi-Function (Multi-step speed reference 1)
Digital Inputs S6 Multi-function input 6
(Multi-step speed reference 2)
S7 Multi-function input 7
(Jog reference)
SC |Multi-function input common Multi-function input common
SP | Digital input power supply +24 Vdc 24 Vdc power supply for digital inputs, 150 mA max 94
. NOTICE: Do not jumper or short terminals SP and SN. Failure
SN | Digital input power supply 0 V to comply will damage the drive. 94
+V | Power supply for analog inputs 10.5 Vdc (max allowable current 20 mA) 121
) ) ) * 0to 10 Vdc/100% (input impedance: 20 kQ)
Al Multi-function analog input 1 * 41020 mA/100%, 0 to 20 mA/100% (input impedance: 250 Q) 121
(Frequency reference bias) ) 168
Frequency » Voltage or current input must be selected by Jumper S1 and H3-01.
Reference ) ) ) * 0to 10 Vdc/100% (input impedance: 20 kQ) 121
Inputs A2 |Multi-function analog input 2 « 41020 mA/100%, 0 to 20 mA/100% (input impedance: 250 Q) | 121
(Frequency reference bias) ) 169
+ Voltage or current input must be selected by Jumper S1 and H3-09.
AC |Frequency reference common ov 121

FE |Ground for shielded lines and option cards - -
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H Output Terminals

Table 3.8 lists the output terminals on the drive. Text in parenthesis indicates the default setting for each multi-function output.

Table 3.8 Control Circuit Output Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page
MA |N.O.
Fault Relay 30 Vdc, 10 mA to 2 A; 250 Vac, 10 mA to 2 A
Output MB_|N.C. output Minimum load: 5 Vdc, 10 mA B
MC |Fault output common
MI . S .
v Multi-function digital output (During run)
Multi-Function
. M3 . L 30 Vdc, 10 mA to 2 A; 250 Vac, I0mA to 2 A
I<)11>g1ta1 Output MA Multi-function digital output (Zero speed) Minimum load: 5 Vdc, 10 mA -
M5 . . .
M6 Multi-function digital output (Speed Agree 1)
FM | Analog monitor output 1 (Output frequency) 0to 10 V/0to 100%
. 4 to 20 mA / 0 to 100% 278
Monitor AM | Analog monitor output 2 (Output current) Voltage or current output must be selected by Jumper S5 and
Output H4-07 for FM and H4-08 for AM.
AC |Monitor common ov -
gﬁ;%rlr;al g7 +P | External Power Supply 24 V (Max. 150 mA) -

<1> Refrain from assigning functions to digital relay outputs that involve frequent switching, as doing so may shorten relay performance life. Switching
life is estimated at 100,000 times (assumes 2 A, resistive load).

B Serial Communication Terminals

Table 3.9 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
R+ Communications input (+) RS-422/RS-485
ST MEMOBUS/Modbus
R- Communications input (-) L
communication
S+ Communications output (+) MEMOBUS/Modbus communication or protocol
BACnet communication: Use an RS-422 or | 115.2 kbps (max.)
g{fgﬁgﬂs DRIk @ RS-485 cable to connect the drive. BACnet
Commumicaien <= S- Communications output (-) I‘;;’ggg;‘;?lcauon

76.8 kbps (max.)

1G Communications ground

ov

FE Ground for option cards

<1> Enable the termination resistor in the last drive in a MEMOBUS/Modbus or BACnet network by setting DIP switch S2 to the ON position. Refer
to Control I/0 Connections on page 94 for more information on the termination resistor.
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3.9 Control Circuit Wiring

€ Terminal Configuration

The control circuit terminals are arranged as shown in Figure 3.38.

Scoocoooo
TB3 |+VAC A1 A2 FMAMAC

HEEEEEHE

A

DD P PP
TB1 |S1S2 S3 S4 S5 S6 S7 SN SC SP +P FE

L

\

Q000D

M3 M4 M5 M6

1 \L Q0D DD
MAMBMC M1 M2 Y,
\( \

DD

IG R+ R- S+ S-

TB4

HEEE=HE

N NJ /

Figure 3.38 Control Circuit Terminal Arrangement

Bl Wire Size and Torque Specifications

Select appropriate wire type and gauges from Table 3.10. For simpler and more reliable wiring, use crimp ferrules on the wire
ends. Refer to Table 3.11 for ferrule terminal types and sizes.

Table 3.10 Wire Gauges

Tightening Bare Wire Terminal Ferrule-Type Terminal
Terminal Screw |  Torque Applicable Recomm. Applicable Recomm. Wire Type
Size Nem wire size wire size wire size wire size
(Ib. in) mm? (AWG) mm?2 (AWG) mm? (AWG) mm?2 (AWG)
S1-S7, SC, SN, SP
+V, Al, A2, AC Stranded wire:
MA. MB. MC 0.2to 1.0
> > 0.5t0 0.6 (24 to 16) 0.25t0 0.5 Shielded wire,
MI-M6 M3 44t053) Solid wire: 0.75 (18) (34 t0 20) 0520  |J¢
0.2to 1.5
FM, AM, AC (24 to 16)
R+, R-, S+, S-, IG
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B Ferrule-Type Wire Terminals

Yaskawa recommends using CRIMPFOX 6, a crimping tool manufactured by PHOENIX CONTACT, to prepare wire ends
with insulated sleeves before connecting to the drive. See Table 3.11 for dimensions.
d1

e

£
€
©
-

d2

Figure 3.39 Ferrule Dimensions

Table 3.11 Ferrule Terminal Types and Sizes

Size mm?2 (AWG) Type L (mm) d1 (mm) d2 (mm) Manufacturer
0.25 (24) AI0.25-8YE 12.5 0.8 1.8
0.34 (22) Al 0.34-8TQ 10.5 0.8 1.8 PHOENIX CONTACT
0.5 (20) A e 14 11 25
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3.9 Control Circuit Wiring

€ Wiring the Control Circuit Terminal

This section describes the proper procedures and preparations for wiring the control terminals.

WARNING! Electrical Shock Hazard. Do not remove covers or touch the circuit boards while the power is on. Failure to comply could result
in death or serious injury.

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, -M, +M, -, +1, +3, U/T1, V/T2, W/T3) and other
high-power lines. Improper wiring practices could result in drive malfunction due to electrical interference.

NOTICE: Separate wiring for digital output terminals MA, MB, MC, and M1 to M6 from wiring to other control circuit lines. Improper wiring
practices could result in drive or equipment malfunction or nuisance trips.

NOTICE: Use a class 2 power supply when connecting to the control terminals. Improper application of peripheral devices could result in
drive performance degradation due to improper power supply. Refer to NEC Article 725 Class 1, Class 2, and Class 3 Remote-Control,
Signaling, and Power Limited Circuits for requirements concerning class 2 power supplies.

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices could
result in drive or equipment malfunction due to short circuit.

NOTICE: Connect the shield of shielded cable to the appropriate ground terminal. Improper equipment grounding could result in drive or
equipment malfunction or nuisance trips.

Wire the control circuit only after terminals have been properly grounded and main circuit wiring is complete. Refer to
Terminal Wiring Guide on page 89 for details. Prepare the ends of the control circuit wiring as shown in Figure 3.46.
Refer to Wire Gauges on page 87.

NOTICE: Do not tighten screws beyond the specified tightening torque. Failure to comply may result in erroneous operation, damage to the
terminal block, or cause a fire.

NOTICE: Use shielded twisted-pair cables as indicated to prevent operating faults. Improper wiring practices could result in drive or
equipment malfunction due to electrical interference.

Connect control wires as shown in Figure 3.40 and Figure 3.41.
Yaskawa recommends Phoenix Contact screwdriver model SZF 0-0.4 x 2.5 or equivalent to wire the terminal block.

Preparing wire
terminal ends

j )
C A
— Q)
ﬁi @'--%@
= 0425
A - Loosen screw to insert wire. C - Avoid fraying wire strands when
B - Single wire or stranded wire stripping insulation from wire. Strip

length 5.5 mm.
D — Blade depth of 0.4 mm or less
Blade width of 2.5 mm or less

Figure 3.40 Terminal Wiring Guide
Use the cable tie holes and cable hooks when wiring control terminals.

Note: Take proper precautions when wiring the cables so that the front covers will easily fit back onto the drive. Make sure cables are not pinched
between the front covers and the drive when replacing the covers.
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A — Cable tie hole B - Cable hook
Figure 3.41 Control Terminal Wiring (CIMR-Z[12A0011 to 2A0031 and 4A0005 to 4A0027)

A —Cable tie hole B — Cable hook
Figure 3.42 Control Terminal Wiring (CIMR-Z[02A0046, 2A0059, 4A0034, and 4A0040)
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3.9 Control Circuit Wiring

B — Cable hook

Figure 3.43 Control Terminal Wiring (CIMR-ZO02A0075 to 2A0114 and 4A0052 to 4A0096)

— Cable tie hole

A

uolje|jejsu| [esL3o9|3 ﬂ

il

=V

DDD|D||®

© |oQ

1
o
=
2]
c
©
2
Ke]
©
(&)
|
(&)
2
o
%2
[< 3]
P =le~]
20
2 0
C ©
(OS]
11
<m

-Z[04A0124)

Figure 3.44 Control Terminal Wiring (CIMR
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A — Cable tie hole B - Cable hook
Figure 3.45 Control Terminal Wiring (CIMR-Z[12A0143 to 2A0396 and 4A0156 to 4A0590)

When setting the frequency by analog reference from an external potentiometer, use shielded twisted-pair wires (preparing
wire ends as shown in Figure 3.46) and connect the shield to the ground terminal of the drive.

A - Drive side D - Control device side
B — Connect shield to ground terminal E — Shield sheath (insulate with tape)
of drive. F — Shield

C —Insulation
Figure 3.46 Preparing the Ends of Shielded Cables

NOTICE: The analog signal wiring between the drive and the operator station or peripheral equipment should not exceed 50 meters when
using an analog signal from a remote source to supply the frequency reference. Failure to comply could result in poor system performance.
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€ Switches and Jumpers on the Control Board

The control board is equipped with several switches used to adapt the drive I/Os to the external control signals. Figure 3.47
shows the location of these switches. Refer to Control I/0 Connections on page 94 for setting instructions.

o dl 4 N
Jumper S1

Terminal A1/A2
Voltage/Current Selection

a|o
HHN
a|o I

\A1 A2 /
~N

Y

Jumper S5
% Terminal FM/AM
Voltage/Current Selection
olalV
I

=

FM AM
-

7 4

N\

DIP Switch S2
RS-422/RS-485
Termination Resistor

OFF ON
LN e \ J

Figure 3.47 Locations of Jumpers and Switches on the Control Board
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3.10 Control I/O Connections

3.10 Control I/O Connections

€ Sinking/Sourcing Mode Switch for Digital Inputs

Use the wire jumper between terminals SC and SP or SC and SN to select between Sink mode, Source mode or external power
supply for the digital inputs S1 to S7 as shown in Table 3.12 (Default: Sink mode, internal power supply).

NOTICE: Do not short terminals SP and SN. Failure to comply will damage the drive.

Table 3.12 Digital Input Sink/Source/External Power Supply Selection

Drive Internal Power Supply
Mods (Terminals SN and SP)

a #at |
a #al |

External 24 Vdc Power Supply

N ]

h |

. S6

Sinking Mode (NPN)

\ 24 Vdc

'SP External SP
: — 24vde —

[/ B - B |
Sourcing Mode (PNP) »}/—QA - %S : K:: N %S ? K::

\ 24 Vdc 24 Vdce

' External
' SP ' SP
: = } - 24 vdc Q_Kl_{ —

€ Input Signal Selection for Terminals A1 and A2
Terminals Al and A2 can be used to input either a voltage or a current signal. Select the signal type using jumper S1 as
explained in Table 3.13. Set parameters H3-01 and H3-09 accordingly as shown in Table 3.14.

Note: Ifterminals A1 and A2 are both set for frequency bias (H3-02 =0 and H3-10 = 0), both input values will be combined to create the frequency
reference.

Table 3.13 Jumper S1 Settings
Terminal Voltage Output

Terminal A1

Terminal A2
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3.10 Control I/O Connections

Table 3.14 Parameter H3-09 Details

No.

Parameter Name

Description

Setting
Range

Default
Setting

H3-01

Terminal A1 signal level selection

Selects the signal level for terminal Al.
0: 0 to 10 V with Zero Limit

1: 0 to 10 V without Zero Limit

2: 4 to 20 mA Current Input

3: 0 to 20 mA Current Input

0to3

H3-09

Terminal A2 signal level selection

Selects the signal level for terminal A2.
0: 0 to 10 V with Zero Limit

1: 0 to 10 V without Zero Limit

2: 4 to 20 mA Current Input

3: 0 to 20 mA Current Input

0to3

€ Terminal FM/AM Signal Selection

The signal type for terminals FM and AM can be set to either voltage or current output using jumper S5 on the terminal board
as explained in Table 3.15. When changing the setting of jumper S5, parameters H4-07 and H4-08 must be set accordingly.
The default selection is voltage output for both terminals.

Table 3.15 Jumper S5 Settings

Terminal Voltage Output Current Output
Terminal FM
- og
Terminal AM OEJ |

Table 3.16 Parameter H4-07 and H4-08 Details

A Setting Default
No. Parameter Name Description Range Setting
H4-07 |Terminal FM signal level selection 0:0to 10 Vdc
X ) ) . 0,2 0
H4-08 |Terminal AM signal level selection 2:4 1020 mA

4 MEMOBUS/Modbus Termination

This drive is equipped with a built-in termination resistor for the RS-422/RS-485 communication connector. DIP switch S2
enables or disabled the termination resistor as shown in Table 3.17. The OFF position is the default. The termination resistor
should be placed to the ON position when the drive is the last in a series of slave drives. Refer to Switches and Jumpers on
the Control Board on page 93 to locate switch S2.

Table 3.17 MEMOBUS/Modbus Termination Switch S2 Settings

S2 Position Description
ON Internal termination resistor ON
OFF Internal termination resistor OFF (default setting)
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3.11 Connect to a PC

3.11 Connect to a PC

This drive is equipped with a USB port (type-B).

The drive can connect to a USB port on a PC using a USB 2.0, AB-type cable (sold separately).

=

s )V )

Qo[ @orr

USB Cable
(Type-AB)

T {oe— —

(Type-B)

(Type-A)

Figure 3.48 Connecting to a PC (USB)
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3.12 External Interlock

3.12 External Interlock

Systems that may be affected if the drive faults out should be interlocked with the drive fault output and ready signal.

& Drive Ready

When the “Drive ready” signal has been set to one of the multi-function contact outputs, that output will close whenever the
drive is ready to accept a Run command or is already running. Under the following conditions the Drive ready signal will
switch off and remain off, even if a Run command is entered:

» when the power supply is shut off

* during a fault

* when there is problem with the control power supply

» when a parameter setting error makes the drive unable to run even if a Run command has been entered

* when a fault such as overvoltage or undervoltage is triggered as soon as the Run command is entered

* when the drive is in the Programming mode and will not accept a Run command even when entered

B Interlock Circuit Example

Two drives running a single application might interlock with the controller using the Drive Ready and Fault output signals as
shown below. Figure 3.49 illustrates how the application would not be able to run if either drive experiences a fault or is

unable to supply a Drive Ready signal.

Terminal Output Signal Parameter Setting
MA, MB, MC Fault -
MI1-M2 Drive Ready H2-01 =06
Ready1 Ready2  Fault1 Fault2 )
o Yo ’W‘ Drive Ready
Ircur
i Stop Run
Drive Read
rive Rea yL/L: \1:}
Drive 1 Controller

MA]

Relay 1 SA| Max Relay 1

Run Fault B 250 Vac > Fault 1

Ear ]
sC Output vl I

Relay 2
Relay 2 [] [1SA Y2 1> Ready 1
M1
. >
Drive Ready r M2 I
Drive 2 Controller
MA
Relay 1 SA| Max Relay 1

Run Fault B 250 Vac > Fault 2

st E
sC Output MG | I

Relay 2 [] [ISA Relay 2 |
M1

Drive Ready r M2 I I~

T

Figure 3.49 Interlock Circuit Example

> Ready 2
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3.13 Wiring_; Checklist

3.13 Wiring Checklist

No. Item Page(s)
Drive, Peripherals, Option Cards
O 1 Check drive model number to ensure receipt of correct model. 25
O 2 Make sure you have the correct noise filters and other peripheral devices. -
O 3 Check the option card model number. -
Installation Area and Physical Setup
O | 4 |Ensure that the area surrounding the drive complies with specifications. 38
Power Supply Voltage, Output Voltage
O 5 The voltage from the power supply should be within the input voltage specification range of the drive. 128
O 6 The voltage rating for the motor should match the drive output specifications. 25
D 7 Verify that the drive is properly sized to run the motor. 296
Main Circuit Wiring
O 8 Confirm proper branch circuit protection as specified by national and local codes. 56
O 9 Properly wire the power supply to drive terminals R/L1, S/L2, and T/L3. 59
Properly wire the drive and motor together.
D 10 The motor lines and drive output terminals U/T1, V/T2, and W/T3 should match in order to produce the desired phase 80
order. If the phase order is incorrect, the drive will rotate in the opposite direction.
O 11 Confirm that the crimp terminals are in the correct position. 76
O 12 |Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. 77
Use the correct wire gauges for the main circuit.
* Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is
greater than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following
O 13 formula to calculate the amount of voltage drop: 77
Line drop voltage (V) =3 x wire resistance (Q/km) x wire length (m) x current (A) x 10
+ Ifthe cable between the drive and motor exceeds 50 m, adjust the carrier frequency set to C6-02 accordingly.
D 14 For floating, impedance grounded, or asymmetrically grounded networks, disconnect the internal EMC filter by moving 82
the SW1 and SW2 screws to the OFF position.
| 15 | Properly ground the drive. 81
O 16  |Tighten control circuit and grounding terminal screws. 77
Set up overload protection circuits when running multiple motors from a single drive.
Power supply Drive MC1 oLt
)
O 17 [ I e e -
. mMen ol
Note: Close MC1 — MCn before operating the drive. MC1 — MCn cannot be switched off during run.
O 18 | Verify phase advancing capacitors, input noise filters, or GFCIs are NOT installed on the output side of the drive. -
Control Circuit Wiring
O 19 | Use twisted-pair line for all drive control circuit wiring. 89
D 20 Ground the shields of shielded wiring to the GND @ terminal. 89
O 21  |For 3-Wire sequence, set parameters for multi-function contact input terminals S1 to S7, and wire control circuits. -
O 22 | Properly wire the option card. 89
D 23 | Check for any other wiring mistakes. Only use a multimeter to check wiring. -
O 24 | Properly fasten drive control circuit terminal screws. 77
O 25 | Pick up all wire clippings. -
O 26  |Ensure that no frayed wires on the terminal block are touching other terminals or connections. -
O 27  |Properly separate control circuit wiring and main circuit wiring. -
O 28 | Analog signal line wiring should not exceed 50 m. -
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Start-Up Programming & Operation

This chapter explains HOA keypad functions and gives instructions on programming the drive for
initial operation.

4.1 SECTION SAFETY. ..ottt s s ssssss s s ssss s s sssssss s sssssnnes 100
4.2 USING THE HOA KEYPAD.......coteertrrrrririninsssssss s ssssssss s s s 101
4.3 THE DRIVE, PROGRAMMING, AND CLOCK ADJUSTMENT MODES............. 106
4.4 START-UP FLOWCHARTS.......ccctitrrrnrnsre s ssssss s ssss s sssssssss s s s snsn s 113
4.5 POWERING UP THE DRIVE..........oiiiiietierriissssrn s sssss s ssssssn e 117
4.6 APPLICATION SELECTION.......coiiiiimiiinnnrs s nnssn s nsss s sss s s snne s 118
4.7 BASIC DRIVE SETUP ADJUSTMENTS.......ccccciirrmrrrnnsnre s snsss e snsanenes 121
4.8 AUTO-TUNING.. ...ttt an e 136
4.9 NO-LOAD OPERATION TEST RUN.......coiiiiitrinirr s 144
4.10 TEST RUN WITH LOAD CONNECTED........cccccrirrmrrrinnnresnssse s ssssneees 145
4.11 VERIFYING PARAMETER SETTINGS AND BACKING UP CHANGES............ 146
4.12 TEST RUN CHECKLIST ..ottt ssn s ssn s ssssn s sssnns 148
4.13 ADVANCED DRIVE SETUP ADJUSTMENTS.........ccoocmminmrrrnnssre s snanees 149
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4.1 Section Safety

4.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may include drives without covers or safety shields to illustrate details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Prepare a separate holding brake.

Wire the holding brake so when a fault occurs, it is activated by an external sequence and shuts the power off or triggers an
emergency switch. Failure to comply could result in death or serious injury.
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4.2 Using the HOA Keypad

4.2 Using the HOA Keypad

Use the HOA keypad to enter OFF commands, to switch AUTO or HAND mode, to change parameters, and to display data

including fault and alarm information.

€ Keys and Displays

Figure 4.1 Keys and Displays on the HOA Keypad

No. Display Name Function
1 Function Key The functions assigned to F1 and F2 vary depending on the currently displayed menu. The name of
(F1,F2) each function appears in the lower half of the display window.
* Returns to the previous display.
2 ESC ESC Key * Moves the cursor one space to the left.
* Pressing and holding this button will return to the Frequency Reference display.
* Moves the cursor to the right.
3 =2 RESET K : N
N i * Resets the drive to clear a fault situation.
Selects the source of Run command and frequency reference.
* Set the drive to AUTO mode.
4 AUTO AUTO K
i * Run command input source depends on b1-02.
 Frequency reference input source depends on b1-01.
5 Up Arrow Key Scrolls up to display the next item, selects parameter numbers, and increments setting values.
6 Down Arrow Key Scrolls down to display the previous item, selects parameter numbers, and decrements setting values.
7 OFF Key Follows the stopping method set in b1-03 to stop drive operation.
r + Enters parameter values and settings.
8 e ENTER K
& * Selects a menu item to move between displays.
The drive runs at a selectable frequency reference source by b1-12.
9 % HAND Key * Set the drive to HAND mode.
* When bl1-13 is set to 1, HAND and AUTO mode can be switched while the drive is running.
N4
10 = AUTO Light Lit while the drive is in AUTO mode. Refer to page 103 for details.
L4
11 &3 HAND Light Lit while the drive is in HAND mode. Refer to page 103 for details.
12 ALM ALM LED Light Refer to ALARM (ALM) LED Displays on page 103.
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4.2 Using the HOA Keypad

€ LCD Display

- MODE - DEU] Ry

FREF [COPR: :
M1-vls Bl OHz

Ul-BZ=6H, ABHz  [LSEQ)
U1-63=1H. 26 LEEF

FLD | EETEN
| |

9 8 7

Figure 4.2 LCD Display

Table 4.1 Display and Contents

No. Name Display Content
MODE  |Displayed when in Mode Selection.
MONITR |Displayed when in Monitor Mode.
. VERIFY |Indicates the Verify Menu.
1 Operation Mode Menus - - -
PRMSET |Displayed when in Parameter Setting Mode.
A.TUNE |Displayed during Auto-Tuning.
SETUP |Displayed when in Setup Mode.
. DRV Displayed when in Drive Mode.
2 Mode Display Area - - -
PRG Displayed when in Programming Mode.
3 Ready Rdy Indicates the drive is ready to run.
Data Display — Displays specific data and operation data.
OPR Displayed when the frequency reference is assigned to the HOA keypad.
COM Displayed when the frequency reference is assigned to the MEMOBUS/Modbus Communication
Frequency Inputs of the drive.
3 Asgef:rf;ii 1> OP Displayed when the frequency reference is assigned to option card connected to the drive.
£ Al Displayed when the function reference is assigned to an analog input.
OFF Displayed when HAND mode is OFF.
RSEQ Displayed when the run command is supplied from a remote source.
6 LOCAL/REMOTE LSEQ Displayed when the run command is supplied from the operator keypad.
Display <2 RREF Displayed when the run command is supplied from a remote source.
LREF Displayed when the run command is supplied from the operator keypad.
FWD/REV Pressing switches between forward and reverse.
DATA Pressing scrolls to the next display.
- Pressing scrolls the cursor to the right.
7 Functz(le%)l(ey 2 RESET Pressing resets the existing drive fault error.
Monitor | pregging switches Monitor mode.
DRV/BYP |The multi-function relay selected Drive/Bypass contact will be toggled.
RUNBYP |The multi-function relay selected to RUN Bypass will be toggled.
RLY The multi-function relay selected to Relay operator control will be toggled.
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4.2 Using the HOA Keypad

No. Name Display Content
FWD Indicates forward motor operation.
8 FWD/REV - -
REV Indicates reverse motor operation.

? (F1)

Function Key 1

JOG Pressing executes the Jog function.

HELP

Pressing displays the Help menu.

- Pressing scrolls the cursor to the left.

HOME

Pressing returns to the top menu (Frequency Reference).

ESC Pressing returns to the previous display.

Monitor | pregging switches Monitor mode.
DRV/BYP |The multi-function relay selected Drive/Bypass contact will be toggled.
RUNBYP |The multi-function relay selected to RUN Bypass will be toggled.

RLY The multi-function relay selected to Relay operator control will be toggled.

<1> Displayed when in Frequency Reference Mode.
<2> Displayed when in Frequency Reference Mode and Monitor Mode.

4 ALARM (ALM) LED Displays
Table 4.2 ALARM (ALM) LED Status and Contents

State Content Display
Iluminated When the drive detects an alarm or error. ALM
* When an alarm occurs.
Flashing * When an oPE is detected. INEY]
* When a fault or error occurs during Auto-Tuning.
Off Normal operation (no fault or alarm). ALM

4 AUTO LED and HAND LED Indications
Table 4.3 AUTO LED and HAND LED Indications

Double blink

AUTO LED HAND LED State
OFF mode
Off Off
o
HAND mode
Off On solid
m HAND mode when the Frequency Reference is 0 and/or decelerating in HAND mode.
Off Long blink (50% duty)
02
Running in AUTO mode
On solid Off
TN 4
n QAuTO Ruréning in AUTO mode when the Frequency Reference is 0 and/or decelerating in AUTO
mode.
Long blink (50% duty) Off
Vs
N 02
’ S AUTO mode, Ready, No run command input.
Short blink (15% duty) Off
Va
-~ ®
( AUTO mode, stopped by a Fast- Stop from a Multi-Function Digital Input.
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4.2 Using the HOA Keypad

. ON . ON
Flashing

Flashing ON ON ON ON
quickly

Figure 4.3 AUTO LED and OFF LED Status and Meaning

N
»
A\

Long blink |
(50% duty) ——

Double blink ; ; ; ; ; ;
1 ON I I I I I i I I ON I I I

Short link
(1 50/0 duty) I I I I I I I I I

Output Frequency ‘
AUTO Mode Selection —l w

HAND Mode Selection

FF | [oN |
RUN Command © : I ©

Frequency

AUTO LED OFF | Short blink | ON | Blink | OFF | Blink OFF
HAND LED ! OFF : : :
Operation Mode OFF l AUTO |

Figure 4.5 LEDs and Drive Operation in HAND Mode
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4.2 Using the HOA Keypad

€ Menu Structure for HOA Keypad

<1>

<2>
<3>
<4>
<5>
<6>

Drive Mode <>
[

Programming Mode <2-

3

-MODE - DRV Rdy

U1-01= 0.00Hz

U1-02= 0.00Hz [LSEQ|
U1-03=0.00A [LREF

FwD

ARV

- MODE - DRV Rdy

U1-01= 0.00Hz

U1-02= 0.00Hz [LSEQ]
U1-03=0.00A [LREF

g Fwo

Modified
X Parameters

FENE FWD IBINPN

(ARRLV

- MODE - PRG

—C

ZEE FWD IBENEN

ARV

- MODE - PRG

—>

HELP QaWIsly DATA

(A RV

-MODE - PRG Rdy

RIEN FWD IINPN

ARSIV

1

ENTER

—

<4>

ésc

<3>

-MONITR- DRV Rdy
Monitor
Uil -01= 0.00Hz

U1-02= 0.00Hz [LSEQ|
U1-03= 0.00A [LREF

Fwo

ARV

-MONITR- DRV Rdy

Fault Trace
Wa-01=oC
U2-02= oPr LSEQ|

U2-03= 0.00Hz [LREF

g Fwo N

Initial Display <5>

5 Z1000

YASKAWA

ENTER

-MONITR- DRV Rdy
Frequency Ref
U1-[Iif= 0.00Hz

U1-02= 0.00Hz LSEQ
U1-03= 0.00A [LREF

Fwo

ARV

-MONITR- DRV Rdy
Output Freq
U1-[iF= 0.00Hz

U1-03=0.00A [LSEQ
U1-04= 0 LREF

el rwo [

XXXV, XXXHP
XXXA
XXXXXXXXX>
CIMR-ZXXXXXXXXX

Figure 4.6 HOA Keypad Menu and Screen Structure

. ‘QAuTO O .
Pressing or will start the motor.

Drive cannot operate motor.
Flashing characters are shown with white letters on gray background. (Example:
“X” characters are used as examples in this manual. The HOA keypad will display the actual setting values.
The Frequency Reference appears after the initial display that shows the product name.
The information that appears on the display will vary depending on the drive.
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4.3 The Drive, Prog_jramming, and Clock Adjustment Modes

4.3 The Drive, Programming, and Clock Adjustment Modes

The drive has a Drive Mode to operate the motor, a Programming Mode to edit parameter settings, and a Clock Adjustment
Mode to adjust the Real Time Clock.

Drive Mode: In Drive Mode the user can operate the motor and observe U Monitor parameters. Parameter settings cannot be
edited or changed when in Drive Mode.

Programming Mode: In Programming Mode the user can edit and verify parameter settings and perform Auto-Tuning. When
the drive is in Programming Mode it will not accept a Run command unless b1-08 is set to 1.

Clock Adjustment Mode: When 04-17 is set to 1, the HOA keypad will show the Clock Adjustment display. In Clock
Adjustment Mode the user can adjust the Real Time Clock. When the drive is in Clock Adjustment Mode, it will not accept
a Run command.
Note: 1. Ifbl-08issetto 0, the drive will only accept a Run command in Drive Mode. After editing parameters, the user must exit the Programming
Mode and enter Drive Mode before operating the motor.
2. Setbl1-08 to 1 to allow motor operation from the drive while in Programming Mode.

€ Clock Adjustment

The error “Time Not Set” (TIM) will be displayed when the drive is powered up for the first time and when the battery is
replaced. Setting the clock will clear the fault. Refer to Clock Adjustment on page 107 to set the clock and clear the fault.

YYYY/MM/DD HH:MM —A
20110/01/01 00:00

Second per month

+ 0 sec —B
A — Real Time Clock Setting Display B - Gain/Loss Adjustment Display

Figure 4.7 Real Time Clock Adjustment Display

Display Description
YYYY Set the year with the last two digits.
MM Set the month with two digits.
DD Set the day with two digits.
HH:MM Set the hours and minutes, with two digits for each.
Second per month Set the gain or loss in seconds per month.

Moving the Cursor

Pressing the F2 key or the RESET key will move the cursor to the digit on the right. Pressing the F1 key will move the cursor

to the left.

Changing Settings

* Changing YYYY/MM/DD HH:MM: Pressing the up arrow key will increase the number selected by the cursor from 0 to
9. Pressing the down arrow key will decrease the number selected by the cursor from 0 to 9.

* Setting the Seconds per Month: Pressing the up arrow key will increase the number selected by the cursor from -504 to
+488 in increments of 8. Pressing the down arrow key will decrease the number selected by the cursor from -504 to +488
in increments of 8.

Verifying the New Time Setting

After pressing ENTER , the display will indicate “Entry accepted” and the new time value will be saved to the Real Time

Clock (RTC).

If there is a problem with the entered time, the operator will indicate “Input error” and the screen will return to the time setting
display.
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4.3 The Drive, Programming, and Clock Adjustment Modes

Canceling the Input

Pressing the ESC key will display “Aborted” on the operator, and no value will be saved to the RTC. Pressing OFF will abort

the setting process without any display, and no setting changes will be saved to the RTC.

Exiting from the Time Setting Screen Without Making Any Changes

If no changes are entered, the display will automatically return to the initial 04-17 display with no changes being saved.

B Clock Adjustment Details

The following actions are possible in the Clock Adjustment Mode:
* Set the current time

 Check the time set to the drive

Table 4.4 illustrates how to set the current time.

Table 4.4 Clock Adjustment

Procedure

Display

1 | Turn the power on. The “Time Not Set” (TIM) display should appear.

LAY 4

~TALM |4

-MODE - DRV

TIM
Time Not Set

N F\Wo EEE

Use the up and down arrow keys to scroll through display menu until the screen shows
“Programming”.

LAY 4

-MODE - PRG

Programming

—

14 DATA |

ATALM |4

3 |Press the ENTER key to enter select the parameter setting mode.

')

-PRMSET - PRG
Initialization

A1-00=0
Select Language

K= Fwo =N

ATALM |4

4 |Use the up and down arrow keys to scroll through display menu until parameter 04-17 appears.

R Y

ALM
-PRMSET - PRG
Maintenance

04-17=0
Set time

[ — BN — |

5 |Press the ENTER key until “0” flashes.

R A 4

ALM

-PRMSET - PRG
Set time

04-17=[g*0*
Disabled
frst

| — HAlbN — |

6 |Press the up arrow key so that the display changes to “1”.

R Yo
ALM
-PRMSET - PRG
Set time

o04-17=[1*0*
Enabled
Q"

| — NN — |

the desired digit, then set the correct date and time using the up and down arrow keys.

Press the ENTER key and the time setting screen will appear. Use the right arrow key to select

LA 4
ATAM

YYYY/MM/DD HH:MM
200/01/01 00:00

Second per month
+0sec

EE EX

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual

107

Start-Up Programming

& Operation



4.3 The Drive, Programming, and Clock Adjustment Modes

Procedure Display

')
~[Am ]

8 After entering the correct time, press the ENTER key to save the changes.

The display will return to the display shown in step 5 and the alarm LED will be OFF. Entry accepted

B Drive Mode Details

The following actions are possible in the Drive Mode:

* Run and stop the drive

* Monitor the operation status of the drive (frequency reference, output frequency, output current, output voltage, etc.)
* View information on an alarm

» View a history of alarms that have occurred

B Programming Mode Details

The following actions are possible in the Programming Mode:
* Parameter Setting Mode: Access and edit all parameter settings.
* Verify Menu: View a list of parameters that have been changed from the default values.

* Setup Group: Access a list of commonly used parameters to simplify setup (Refer to Simplified Setup Using the Setup
Group on page 111).

* Auto-Tuning Mode: Automatically calculate and set motor parameters to optimize drive performance.

€ Changing Parameter Settings or Values
This example explains changing C1-02 (Deceleration Time 1) from 30.0 seconds (default) to 20.0 seconds.

Step Display/Result
~MODE - DRV Rdy
Freq Ref (Al)
: P U1-01= 0.00Hz ____
1. | Turn on the power to the drive. The initial display appears. -»> 01022 O.OOHZ
U1-03= 0.00A
FwD N
-MODE-  PRG
y
2. | Press or until the Parameter Setting Mode screen appears. nd @
FWD
-PRMSET- PRG
Initialization
3 -> Boo- o
* | Press @ENiE# to enter the parameter menu tree. Select Language
FWD I
-PRMSET- PRG
Basic Setup
4 » [€1-01= 30.0 sec
* | Press or to select the C parameter group. Accel Time 1
& Fw
‘PRMSET- PRG -PRMSET-  PRG
___ AccellDecel ___AccelTime1
y
. CH-01= 30.0 sec C1{ll= 30.0Sec
S+ |Press B two times. nd Accel Time 1 = | C0be6000.0)
“30.0 sec”
c D & FwWD
-PRMSET- PRG
___DecelTime 1 ___
y C1{B= 30.0Sec
6. |Press or to select parameter C1-02. nd (0.0~6000.0)
“30.0 sec”
“ Fw -
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4.3 The Drive, Programming, and Clock Adjustment Modes

Step

Display/Result

o
7 |Press to view the current setting value (10.0 s). The leftmost digit flashes.

-PRMSET- PRG
Decel Time 1
C1-02=[€030.0Sec
(0.0~6000.0)
“30.0 sec”
< Fw

: - > . . .
8. Press , , or until the desired number is selected. “1” flashes.

Decel Time 1
C1-02=008J0.0Sec
(0.0~6000.0)
“30.0 sec”
« WD -

-PRMSET-  PRG

-PRMSET- PRG

___DecelTime 1
‘ C1-02=0080.0Sec
9. |Press and enter 0020.0. (0.0~6000.0)
“30.0 sec”
~ FWD -
10.
Press to confirm the change. Entry Accepted
“PRMSET-  PRG
___DecelTime1 __
: : : C1{i8= 20.0Sec
11. | The display automatically returns to the screen shown in Step 4. (0.8-6000.0)
“30.0 sec”
~ D -
~MODE - DRV Rdy
12 - U1-01= 0.00Hz
Esc . R (R S N Rt
* |Press . as many times as necessary to return to the initial display. U1-02= 0-00HZ
y ry play U1-03= 0.00A

e FwD
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4.3 The Drive, Programming, and Clock Adjustment Modes

@ Verifying Parameter Changes: Verify Menu

The Verify Menu lists edited parameters from the Programming Mode or as a result of Auto-Tuning. The Verify Menu helps
determine which settings have been changed, and is particularly useful when replacing a drive. [f no settings have been changed,
the Verify Menu will read “None”. The Verify Menu also allows users to quickly access and re-edit any parameter settings

that have been changed.

Note: The Verify Menu will not display parameters from the A1 group (except for A1-02) even if those parameters have been changed from their

default settings.

The following example is a continuation of the steps above. Here, parameter C1-02 is accessed using the Verify Menu, and

is changed again from 30.0 s to 20.0 s.
To check the list of edited parameters:

Step

Display/Result

1. |Turn on the power to the drive. The initial display appears.

-MODE - DRV Rdy

| FreqRef (Al) |
U1-01= 0.00Hz

U1-02= 0.00HZ[LSEQ]|
U1-03= 0.00A [LREF

[JOGHNHIN |

Press or until the display shows the top of the Verify Menu.

- MODE - PRG
Modified
X Parameters

[ENd FWD IDIYYN

y

< . . S
Press W= to enter the list of parameters that have been edited from their original default
3 settings.

If parameters other than C1-02 have been changed, use or to scroll until C1-02
appears.

- VERIFY - PRG Rdy
Accel Time 1

= 20.0sec
(0.0~6000.0)
“30.0sec”
[ FWD

Press WA= to access the setting value. The most significant digit flashes.

- VERIFY - PRG Rdy
Accel Time 1

C1-01=[§020.0sec
(0.0~6000.0)
“30.0sec”

[Home W[} DATA
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4.3 The Drive, Programming, and Clock Adjustment Modes

€ Simplified Setup Using the Setup Group

The Setup Group lists the basic parameters necessary to set up the drive for an application. This group expedites the startup
process for an application by showing only the most important parameters for the application.

B Using the Setup Group
Figure 4.8 illustrates how to enter and how to change parameters in the Setup Group.

The first display shown when entering the Setup Group is the Application Selection menu. Skipping this display will keep the
current Setup Group parameter selection. The default setting for the Setup Group is a group of parameters most commonly
use in general-purpose applications. Pressing the ENTER key from the Application Selection menu and selecting an
Application Preset will change the Setup Group to parameters optimal for the application selected. Refer to Application
Selection on page 118.

In this example, the Setup Group is accessed to change b1-01 from 1 to 0. This changes the source of the frequency reference
from the control circuit terminals to the HOA keypad.

[-MODE- DRV Rdy | TMODE- PRG
Freq Ref (Al) i
U1-01= 0.00Hz | Quick Setting ]

U1-02= 000HZSEQ] | ™ - ( < -
U1-03= 0.00A
FAD FWD

Frequency reference
appears when
powered up

<1> | - SETUP - PRG
N Application Sel
EXEOE= 0 «o0+
[re— General

[ Home JR[3] DATA
Parameter Display

A IRV

-SETUP- PRG
Control Method

ENEE= 0 -0+

VI/f Control
| Home WEW[s] DATA

-SETUP - PRG
Ref Source 1

|

1
-SETUP- PRG FwD IS
Ref Source 1

,,,,,,,,,,,,,, Control Circuit

[EEE= 1 «1+ $
Analog Input Terminal

—
“— g
[ Home JiR[s] DATA -SETUP- PRG

Ref Source 1

7 e - % = |bl0=@.
l I Entry Accepted Oge;ator
“qr
FWD
-SETUP - PRG
Run Source 1 Operator
[FEERE= 1 +1« <2>
Digital Inputs

| Home JIgW[s] DATA

-SETUP- PRG
Oper Ref Method

Disabled
[ Home JR[s] DATA

— 1

Figure 4.8 Setup Group Example

<1> Use the up and down arrow keys to scroll through the Setup Group. Press the ENTER key to view or change parameter settings.
<2> To return to the previous menu without saving changes, press the ESC key.
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4.3 The Drive, Programming, and Clock Adjustment Modes

B Setup Group Parameters

Table 4.5 lists the parameters available by default in the Setup Group. Selecting an Application Preset in parameter A1-06 or
from the Application Selection Menu of the Setup Group automatically changes the parameters selected for the Setup Group.
Refer to Application Selection on page 118 for more information.

Use the Programming Mode to access parameters not displayed in the Setup Group.

Table 4.5 Setup Group Parameters

Parameter Name Parameter Name
A1-02 Control Method Selection H3-03 Terminal A1 Gain Setting
b1-01 Frequency Reference Selection 1 H3-04 Terminal Al Bias Setting
b1-02 Run Command Selection 1 H3-11 Terminal A2 Gain Setting
b1-03 Stopping Method Selection H3-12 Terminal A2 Bias Setting
C1-01 Acceleration Time 1 L2-01 Momentary Power Loss Operation Selection
C1-02 Deceleration Time 1 L2-02 Momentary Power Loss Ride-Thru Time
C6-02 Carrier Frequency Selection L4-05 Frequency Reference Loss Detection Selection
d2-01 Frequency Reference Upper Limit L4-06 Frequency Reference at Reference Loss
d2-02 Frequency Reference Lower Limit L5-01 Number of Auto Restart Attempts
E1-01 Input Voltage Setting L5-03 Fault Reset Interval Time
E1-04 Maximum Output Frequency L6-01 Torque Detection Selection 1
E1-05 Maximum Voltage L6-02 Torque Detection Level 1
E1-06 Base Frequency L6-03 Torque Detection Time 1
E2-01 Motor Rated Current 02-03 User Parameter Default Value
E2-11 Motor Rate Power 02-05 Frequency Reference Setting Method Selection
F6-01 Communications Error Operation Selection
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4.4 Start-Up Flowcharts

4.4 Start-Up Flowcharts

These flowcharts summarize steps required to start the drive. Use the flowcharts to determine the most appropriate start-up
method for a given application. The charts are quick references to help familiarize the user with start-up procedures.

Note: Refer to Application Selection on page 118 to set up the drive using one of the Application Presets.

Flowchart Subchart Objective Page
A - Basic start-up procedure and motor tuning 114
A-1 Simple motor setup using V/f mode 115
- A-2 Setting up the drive to run a permanent magnet (PM) motor 116
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4.4 Start-Up Flowcharts

€@ Flowchart A: Basic Start-Up and Motor Tuning

Flowchart A in Figure 4.9 describes a basic start-up sequence that varies slightly depending on the application. Use the drive
default parameter settings in simple applications that do not require high precision.

C START )

( Install and wire the drive as explained in Chapters 1, 2, and 3 )
Apply main power on to the drive
Adhere to safety messages concerning application of power

Application Presets YES
A1-06 used ?
( Set the control mode in parameter A1-02. Refer to
Application
* Selection section

Set the basic parameters

+ E1-01 for input voltage setting

+ b1-01/02 for frequency reference and run command source selection
- H1-00, H2-00, H3-O0, H4-0O0 for 1/0 terminal setting

-+ d1-00 for multi-speed references if used

+ C1-00 and C2-00 for accel./decel. and S-curve time settings

Control Mode
A1-02 =

5: OLV/PM

To
Flowchart A-1

To
Flowchart A-2

From Flowchart A-1 or A-2

( Fine tune parameters. Adjust application settings (P, ...) if necessary. )
( Check the machine operation and verify parameter settings. )
( Drive is ready to run the application. )

Figure 4.9 Basic Start-Up

Note: 1. Execute Stationary Auto-Tuning for Line-to-Line Resistance if the drive has been Auto-Tuned and then moved to a different location
where the motor cable length exceeds 50 m.

2. Perform Auto-Tuning again after installing an AC reactor or other such components to the output side of the drive.
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4.4 Start-Up Flowcharts

€ Subchart A-1: Simple Motor Setup Using V/f Control

Flowchart A-1 in Figure 4.10 describes simple motor setup for V/f Control. V/f Control is suited for more basic applications

such as fans and pumps. This procedure illustrates Energy Savings and Speed Estimation Speed Search.

From
Flowchart
A

Set or verify the V/f pattern
settings E1-00.

Energy Savings

(b8-01=1) or
Speed Estimation Speed Search
(b3-24 = 1) enabled
when b3-01 =1
orlL2-01=1,27

YES

Is the motor cable longer than
50 meters?

Perform Rotational
Auto-Tuning for V/f Control

(T1-01 = 3)

Perform Stationary Auto-Tuning for
Line-to-Line Resistance (T1-01 = 2)

Run the motor without load; check the rotation direction and operation.
Verify external signal commands to the drive work as desired.

¥

( Couple the load or machine to the motor. ]

Run the machine and check for desired operation.

Return to
Flowchart
A

Figure 4.10 Simple Motor Setup with Energy Savings or Speed Search
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4.4 Start-Up Flowcharts

€ Subchart A-2: Operation with Permanent Magnet Motors

Flowchart A-2 in Figure 4.11 describes the setup procedure for running a PM motor in Open Loop Vector Control. PM motors
can be used for more energy-efficient operation in reduced or variable torque applications.

From
Flowchart
A

Input the motor data.
(T2-01=0)

Run the motor without load; check the rotation direction and
operation.Verify external signal commands to the drive work as desired.

v

( Connect the load to the motor.
( Run the machine and check for desired operation. )

Return to
Flowchart
A

Figure 4.11 Operation with Permanent Magnet Motors

116 YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



4.5 Powering_] Up the Drive

4.5 Powering Up the Drive

€ Powering Up the Drive and Operation Status Display

B Powering Up the

Drive

Review the following checklist before turning the power on.

Item to Check Description
200 V class: Three-phase 200 to 240 Vac 50/60 Hz
400 V class: Three-phase 380 to 480 Vac 50/60 Hz
DG AN VI Properly wire the power supply input terminals (R/L1, S/L2, T/L3).

Check for proper grounding of drive and motor.

Drive output terminals and
motor terminals

Properly wire drive output terminals U/T1, V/T2, and W/T3 with motor terminals U, V, and W.

Control circuit terminals

Check control circuit terminal connections.

Drive control terminal status

Open all control circuit terminals (off).

machinery

Status of the load and connected

Decouple the motor from the load.

B Status Display

When the power supply to the drive is turned on, the HOA keypad lights will appear as follows:

Status Name Description
Normal . . .o
Operation The data display area displays the frequency reference. is lit.
:
-MODE - DRV . . . .
Fault EF3 Data displayed varies by the type of fault. Refer to Fault Displays, Causes, and Possible
Bxt Fault 83 Solutions on page 197 for more information. and are lit.
I D
External fault (example)
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4.6 Application Selection

4.6 Application Selection

Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these
Application Presets automatically assigns functions to the input and output terminals, and sets certain parameters to values
appropriate for the application that was selected.

An Application Preset can either be selected from the Application Selection display in the Setup Group (Refer to Using the
Setup Group on page 111) or in parameter A1-06. The following presets can be selected:

Note: An Application Preset can only be selected if all drive parameters are on at their original default settings. It may be necessary to initialize
the drive by setting A1-03 to “2220” or “3330” prior to selecting an Application Preset.

WARNING! Confirm the drive I/O signals and external sequence before performing a test run. Setting parameter A1-06 may change the
I/O terminal function automatically from the default setting. Failure to comply may result in death or serious injury.

No. Parameter Name Setting Range Default

: Standard

Fan

: Fan with PI Control

: Return Fan with PI Control

: Cooling Tower Fan

: Cooling Tower Fan with PI Control
: Pump (Secondary)

: Pump with PI Control

A1-06 Application Presets

LR LN —O

€ HVAC Application Parameters

In addition, the application parameters most likely to be changed for fan and pump applications are assigned to the group of
User Parameters, A2-01 through A2-32. User Parameters provide quicker access to by eliminating the need to scroll through
multiple menus.

Table 4.6 User Parameters (A2-01 to A2-32)

No. Parameter Name No. Parameter Name
b1-03 Stopping Method Selection C1-01 Acceleration Time 1
b1-04 Reverse Operation Selection d2-03 Master Speed Reference Lower Limit
b2-09 Motor Pre-Heat Current 2 H1-07 gggci{iilﬁnmon Digital Input Terminal S7 Function
b5-01 PI Function Setting H3-01 Terminal A1 Signal Level Selection
b5-03 Integral Time Setting (I) H3-02 Terminal A1 Function Selection
b5-08 PI Primary Delay Time Constant H3-10 Terminal A2 Function Selection
b5-09 PI Output Level Selection L5-01 Number of Auto Restart Attempts
b5-13 PI Feedback Low Detection Level L6-01 Stall Prevention Selection during Deceleration
b5-14 PI Feedback Low Detection Time 01-06 User Monitor Selection Mode
b5-15 PI Sleep Function Start Level 01-07 Second Line Monitor Selection
b5-16 PI Sleep Delay Time 01-08 Third Line Monitor Selection

@ Setting 1: Fan Application
Table 4.7 Fan: Parameter Settings

No. Name Default Setting
b1-03 Stopping Method Selection 1: Coast to Stop
bl1-04 Reverse Operation Selection 1: Reverse operation disabled
C1-01 Acceleration Time 1 60 s
L5-01 Number of Auto Restart Attempts 10
L6-01 Torque Detection Selection 1 5: UL3 at speed agree (Alarm)
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4.6 Application Selection

€ Setting 2: Fan with Pl Control Application
Table 4.8 Fan with Pl Control: Parameter Settings

No. Parameter Name Default Setting
b1-03 Stopping Method Selection 1: Coast to Stop
b1-04 Reverse Operation Selection 1: Reverse operation disabled
b5-01 PI Function Setting 1: Output frequency = PI output 1
b5-03 Integral Time Setting (I) 30s
b5-08 PI Primary Delay Time Constant 2s
b5-13 PI Feedback Low Detection Level 2%
b5-14 PI Feedback Low Detection Time 25s
C1-01 Acceleration Time 1 60 s
L5-01 Number of Auto Restart Attempts 10
L6-01 Stall Prevention Selection during Deceleration 5: UL3 at speed agree (Alarm)

€ Setting 3: Return Fan with Pl Control Application
Table 4.9 Return Fan with Pl Control: Parameter Settings

No. Parameter Name Default Setting
b1-03 Stopping Method Selection 1: Coast to Stop
b1-04 Reverse Operation Selection 1: Reverse operation disabled
b5-01 PI Function Setting 1: Output frequency = PI output 1
b5-03 Integral Time Setting (I) 30s
b5-08 PI Primary Delay Time Constant 2s
b5-13 PI Feedback Low Detection Level 2%
b5-14 PI Feedback Low Detection Time 25s
C1-01 Acceleration Time 1 60 s
H3-01 Terminal A1 Signal Level Selection 2:4t0 20 mA
H3-02 Terminal A1l Function Selection B: PI feedback
H3-10 Terminal A2 Function Selection 16: Differential PI feedback
L5-01 Number of Auto Restart Attempts 10

L6-01 Stall Prevention Selection during Deceleration 5: UL3 at speed agree (Alarm)
01-07 Second Line Monitor Selection 505: PI Differential Feedback

€ Setting 4: Cooling Tower Fan Application

Table 4.10 Cooling Tower Fan: Parameter Settings

No. Parameter Name Default Setting
b1-03 Stopping Method Selection 1: Coast to Stop
b1-04 Reverse Operation Selection 0: Reverse operation enabled
b2-09 Motor Pre-Heat Current 2 10%
C1-01 Acceleration Time 1 60 s
d2-03 Master Speed Reference Lower Limit 30%
H1-07 Multi-Function Digital Input Terminal S7 Function Selection | 60: Motor Pre-Heat 1
L5-01 Number of Auto Restart Attempts 10
L6-01 Stall Prevention Selection during Deceleration 5: UL3 at speed agree (Alarm)
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4.6 Application Selection

€ Setting 5: Cooling Tower Fan with Pl Control Application

Table 4.11 Cooling Tower Fan with Pl Control: Parameter Settings

No. Parameter Name Default Setting
b1-03 Stopping Method Selection 1: Coast to Stop
b1-04 Reverse Operation Selection 0: Reverse operation enabled
b2-09 Motor Pre-Heat Current 2 10%
b5-01 PI Function Setting 1: Output frequency = PI output 1
b5-03 Integral Time Setting (I) 30s
b5-08 PI Primary Delay Time Constant 2s
b5-09 PI Output Level Selection 1: Reverse Output
b5-13 PI Feedback Low Detection Level 2%
b5-14 PI Feedback Low Detection Time 25s
b5-15 PI Sleep Function Start Level 10.8 Hz
b5-16 PI Sleep Delay Time 255s
C1-01 Acceleration Time 1 60 s
d2-03 Master Speed Reference Lower Limit 30%
H1-07 Multi-Function Digital Input Terminal S7 Function Selection |60: Motor Pre-Heat 1
L5-01 Number of Auto Restart Attempts 10
L6-01 Stall Prevention Selection during Deceleration 5: UL3 at speed agree (Alarm)

€ Setting 6: Pump (Secondary) Application
Table 4.12 Pump (Secondary): Parameter Settings

No. Parameter Name Default Setting
b1-04 Reverse Operation Selection 1: Reverse operation disabled
C1-01 Acceleration Time 1 20s
d2-03 Master Speed Reference Lower Limit 20%
L5-01 Number of Auto Restart Attempts 10
L6-01 Stall Prevention Selection during Deceleration 5: UL3 at speed agree (Alarm)

€ Setting 7: Pump with Pl Control Application
Table 4.13 Pump with Pl Control: Parameter Settings

No. Parameter Name Default Setting
bl-04 Reverse Operation Selection 1: Reverse operation disabled
b5-01 PI Function Setting 1: Enabled (PI output becomes output frequency reference)
b5-03 Integral Time Setting (1) 15s
b5-08 PI Primary Delay Time Constant 10.0's
b5-13 PI Feedback Low Detection Level 2%
b5-14 PI Feedback Low Detection Time 25s
b5-15 PI Sleep Function Start Level 72%
b5-16 PI Sleep Delay Time 255s
C1-01 Acceleration Time 1 20s
d2-03 Master Speed Reference Lower Limit 20%
L5-01 Number of Auto Restart Attempts 10
L6-01 Stall Prevention Selection during Deceleration 5: UL3 at speed agree (Alarm)
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4.7 Basic Drive Setup Adjustments

4.7 Basic Drive Setup Adjustments

This section explains the basic settings required for initial drive operation. Checking these basic parameter settings will help
to ensure a successful drive start-up. Refer to Parameter List on page 257 for a complete listing of drive parameters if more
information is required for parameters not listed in this section or in 4. 13 Advanced Drive Setup Adjustments.

B A1-02: Control Method Selection

Selects the Control Method (also referred to as the control mode) that the drive uses to operate the motor. Parameter A1-02

determines the control mode for the motor.

Note: When changing control modes, all parameter settings depending upon the setting of A1-02 will be reset to the default.
No. Parameter Name Setting Range Default
A1-02 Control Method Selection 0,5 0

Setting 0: V/f Control for Induction Motors

Use this mode for simple speed control and for multiple motor applications with low demands to dynamic response or speed

accuracy. The speed control range is 1:40.

Setting 5: Open Loop Vector Control for PM

Use this mode when running a PM motor in variable torque applications that benefit from energy efficiency. The drive can
control an SPM or IPM motor with a speed range of 1:20 in this control mode.

B b1-01: Frequency Reference Selection for AUTO Mode

Selects the frequency reference source 1.

Note: If a Run command is input to the drive, but the frequency reference entered is 0 or below the minimum frequency, the AUTO or HAND
indicator LED on the HOA keypad will light and the OFF indicator will flash.
No. Parameter Name Setting Range Default
b1-01 Frequency Reference Selection for AUTO Mode 0to3 1

Setting 0: HOA Keypad

Using this setting, the frequency reference can be input by:
+ switching between the multi-speed references from d1-01 to d1-04.
* entering the frequency reference on the operator keypad.

Setting 1: Terminals (Analog Input Terminals)

Using this setting, an analog frequency reference can be entered as a voltage or current signal from terminals A1 or A2.

Voltage Input
Voltage input can be used at any of the two analog input terminals. Make the settings as described in Table 4.14 for the input
used.
Table 4.14 Analog Input Settings for Frequency Reference Using Voltage Signals
Parameter Settings
Terminal | Signal Level Signal Level . . . . Notes
Selection Function Selection Gain Bias
Oto 10V _
with Zero Limit H3-01=0 H3.02 = 0
£l OtolOV (Frequency Reference Bias) H3-03 H3-04
without Zero H3-01=1
Limit Set Jumper S1 on the terminal
0to 10V B board to “V” for voltage input.
with Zero Limit H3-09=0 H3.10— 0
= OtolOV (Frequency Reference Bias) H3-11 H3-12
without Zero H3-09=1
Limit
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4.7 Basic Drive Setup Adjustments

Jumper S1
Terminal A1/A2
Voltage/Current
Selection

Drive

AT A2

+V 10.5V, 20 mA power supply

Oto10V

2kQ A1 Analog Input 1

O A2 Analog Input 2

AC Analog input common

Figure 4.12 Setting the Frequency Reference as a Voltage Signal at Terminal A1

Use the wiring example shown in Figure 4.12 for any other analog input terminals. When using input terminals A1 and A2,
make sure Jumper S1 is set for voltage input.

Current Input
Input terminals A1 and A2 can accept a current input signal. Refer to Table 4.15 to set terminals A1 and A2 for current input.

Table 4.15 Analog Input Settings for Frequency Reference Using a Current Signal

Signal Parameter Settings
Terminal Signal Level Functi Notes
Level ignal Leve unction . .
Selection Selection Gain Bias
4to 20 mA H3-01=2 H3-02=0
Al 0 to 20 mA H3-01=3 Re(tgrrzglézngi)]as) H3-03 H3-04 Make sure to set Jumper S1 on the
terminal board to “I”’ for current
4 to 20 mA H3-09=2 10 = input.
A2 H3-10=0 H3-11 H3-12 i
0to 20 mA H3-09 =3 (Frequency Bias)

Switching between Main/Auxiliary Frequency References

Jumper S1
Terminal A1/A2
Voltage/Current
Selection

Figure 4.13 Setting the Frequency Reference as a Current Signal to Terminal A2

The frequency reference input can be switched between the analog terminals A1 and A2 using multi-speed inputs. Refer to
Multi-Step Speed Selection on page 164 for details on using this function.

Setting 2: BACnet or MEMOBUS/Modbus Communications

This setting requires entering the frequency reference via the RS-422/RS-485 serial communications port (control terminals
R+, R-, S+, and S-).
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4.7 Basic Drive Setup Adjustments

Setting 3: Option Card
This setting requires entering the frequency reference via an option board plugged into connector CN5 on the drive control
board. Consult the option card manual for instructions on integrating the drive with the communication system.

Note: If the frequency reference source is set for Option PCB (b1-01 = 3), but an option board is not installed, an oPEO5 Programming Error will
be displayed on the HOA keypad and the drive will not run.

B b1-02: Run Command Selection for AUTO Mode

Determines the Run command selection for AUTO mode.

No. Parameter Name Setting Range Default
b1-02 Run Command Selection for AUTO Mode 1to3 1

Setting 1: Control Circuit Terminal

This setting requires entering the Run command via the digital input terminals using one of following sequences:

* 2-Wire sequence 1:
Two inputs (FWD/Stop-REV/Stop). Set A1-03 to 2220 to initialize the drive and preset terminals S1 and S2 to these
functions. This is the default setting of the drive.

* 2-Wire sequence 2:

Two inputs (Start/Stop-FWD/REV).
* 3-Wire sequence:

Three inputs (Start-Stop-FWD/REV). Set A1-03 to 3330 to initialize the drive and preset terminals S1, S2, and S5 to these
functions.

Setting 2: BACnet or MEMOBUS/Modbus Communications

This setting requires entering the Run command via serial communications by connecting the RS-422/RS-485 serial
communication cable to control terminals R+, R-, S+, and S- on the terminal block.

Setting 3: Option Card

This setting requires entering the Run command via the communication option board by plugging a communication option
board into the CN5 port on the control PCB. Refer to the option card manual for instructions on integrating the drive into the
communication system.

Note: Ifb1-02 is set to 3, but an option card is not installed in CN5, an oPE05 Programming Error will be displayed on the HOA keypad and the
drive will not run.

B b1-03: Stopping Method Selection

Selects how the drive stops the motor when the Run command is removed or when a Stop command is entered.
No. Parameter Name Setting Range Default
b1-03 Stopping Method Selection 0to3 1

Setting 0: Ramp to Stop
When the Run command is removed, the drive will decelerate the motor to stop. The deceleration rate is determined by the
active deceleration time. The default deceleration time is set to parameter C1-02.

When the output frequency falls below the level set in parameter b2-01, the drive will start DC injection or Short Circuit
Braking depending on the selected control mode. Refer to b2-01: DC Injection Braking Start Frequency on page 151 for
details.

Setting 1: Coast to Stop
When the Run command is removed, the drive will shut off its output and the motor will coast (uncontrolled deceleration) to
stop. The stopping time is determined by the inertia and the friction in the driven system.
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4.7 Basic Drive Setup Adjustments

Run
command ON | OFF

Output

frequenc!
q y I Drive output is shut off

Motor speed \

Figure 4.14 Coast to Stop

Note: After a stop is initiated, any subsequent Run command entered will be ignored until the minimum baseblock time (L2-03) has expired. Do
not enter Run command until it has come to a complete stop. Use DC Injection at Start (Refer to b2: DC Injection Braking and Short
Circuit Braking on page 259) or Speed Search (Refer to b3: Speed Search on page 260) to restart the motor before it has completely
stopped.

Setting 2: DC Injection Braking to Stop

When the Run command is removed, the drive will enter baseblock (turn off its output) for the minimum baseblock time
(L2-03). When the minimum baseblock time has expired, the drive will inject the amount DC current set in parameter b2-02
into the motor windings to brake the motor. The stopping time in DC Injection Braking to Stop is significantly faster compared
to Coast to Stop.

Note: This function is not available in OLV/PM control mode (A1-02 = 5).

Run
command ON | OFF
E DC Injection Braking
Output with the current set in
frequer?cy / b2-02
1
| | i
1 1 i
1
Motor speed / ) i
| | |
1 1
Motor coasts 1 ! i
i !
1 1 i
| | I
| ]
Minimum Baseblock
Time (L2-03)

Figure 4.15 DC Injection Braking to Stop

DC Injection Braking time is determined by the value set to b2-04 and the output frequency at the time the Run command is
removed. It can be calculated by:
(b2-04) - 10 - Output frequency

DC Injection brake time =
Max. output frequency (E1-04)
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4.7 Basic Drive Setup Adjustments

DC Injection braking time

D204 X 40 | -mmmemmmmmme oo ‘
b2-04
10% Output frequency when 100%
? Stop command was entered (Maximum output
frequency)

Figure 4.16 DC Injection Braking Time Depending on Output Frequency

Note: If an overcurrent (0C) fault occurs during DC Injection Braking to Stop, lengthen the minimum baseblock time (L2-03) until the fault no

longer occurs.

Setting 3: Coast with Timer

When the Run command is removed, the drive will turn off its output and the motor will coast to stop. The drive will not start
if a Run command is input before the time # (C1-02) has expired. Cycle the Run command that was activated during time ¢

after ¢ has expired to start the drive.

Run command ON | OFF ON OFF ON

Output i
frequer?cy — Drive output shut off

i Run wait time t

Figure 4.17 Coast with Timer

The wait time ¢ is determined by the output frequency when the Run command is removed and by the active deceleration time.

Run wait time t

Active deceleration time p----------------oooom

Min Baseblock Time (L2-03)

100%

Min output Output frequency
frequency when Stop command (Max output
was entered frequency)

Figure 4.18 Run Wait Time Depending on Output Frequency
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H C1-01 to C1-04: Accel, Decel Times 1 and 2

Four different sets of acceleration and deceleration times can be set in the drive by digital inputs, motor selection, or switched
automatically.

Acceleration time parameters always set the time to accelerate from 0 Hz to the maximum output frequency (E1-04).
Deceleration time parameters always set the time to decelerate from maximum output frequency to 0 Hz. C1-01 and C1-02
are the default active accel/decel settings.

No. Parameter Name Setting Range Default
C1-01 Acceleration Time 1
C1-02 Deceleration Time 1
- - 0.1 to 6000.0 s 30.0s
C1-03 Acceleration Time 2
C1-04 Deceleration Time 2

Switching Acceleration Times by Digital Input
Accel/decel times 1 are active by default if no input is set.

Table 4.16 Accel/Decel Time Selection by Digital Input

Accel/Decel Time Sel. 1 Active Times
H1-O00=7 Acceleration Deceleration
0 C1-01 C1-02
1 C1-03 C1-04

Figure 4.19 shows an operation example for changing accel/decel. times. The example below requires that the stopping method
be set for “Ramp to stop” (b1-03 = 0).

Decel Time 1 Decel Time 2
Accel Tme 1 (C102) o (C104)
Output (C1-01) \ / (C1-03)
frequency \ ——
Decel Time 1
) (C;} -02)
FWD (REV) ON OFF ON
Run command
ON
Accel/Decel Time Selection 1

(Terminals S1 to S7, H1-0O0O = “7")
Figure 4.19 Timing Diagram of Accel/Decel Time Change

Switching Accel/Decel Times by a Frequency Level

The drive can switch between different acceleration and deceleration times automatically. The drive will switch from accel/
decel time 2 in C1-03 and C1-04 to the default accel/decel time in C1-01 and C1-02 when the output frequency exceeds the
frequency level set in parameter C1-11. When the frequency falls below this level, the accel/decel times are switched back.
Figure 4.20 shows an operation example.

Note: Acceleration and deceleration times selected by digital inputs have priority over the automatic switching by the frequency level setto C1-11.

For example, if accel/decel time 2 is selected, the drive will use only accel/decel time 2; it will not switch from accel/decel time 2 to the
selected time.

Output Frequency

C1-11
Accel/Decel Time
Switch Frequency

€103 C101 'c102 C1-04
setting  setting setting setting

When the output frequency [ C1-11, drive uses Accel/Decel Time 1 (C1-01, -02)
When the output frequency < C1-11, drive uses Accel/Decel Time 2 (C1-03, -04)

Figure 4.20 Accel/Decel Time Switching Frequency
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Bl C6-02: Carrier Frequency Selection

Sets the switching frequency of the drive output transistors. Changes to the switching frequency lower audible noise and reduce

leakage current.
Note:

Increasing the carrier frequency above the default value automatically lowers the drive current rating.

No. Parameter Name Setting Range Default
C6-02 Carrier Frequency Selection 1t09; AtoF Determined by A1-02 and 02-04
Settings:
C6-02 Carrier Frequency C6-02 Carrier Frequency C6-02 Carrier Frequency
1 2.0 kHz 5 12.5 kHz 9 Swing PWM 3
2 5.0 kHz 6 15.0 kHz A Swing PWM 4
3 8.0 kHz 7 Swing PWM 1 BtoE No setting possible
4 10.0 kHz 8 Swing PWM 2 B User defined
Note: Swing PWM uses a carrier frequency of 2.0 kHz as a base, then applies a special PWM pattern to reduce the audible noise.

Guidelines for Carrier Frequency Parameter Setup

Symptom

Remedy

Speed and torque are unstable at low speeds

Noise from the drive affects peripheral devices

Excessive leakage current from the drive

Wiring between the drive and motor is too long <>

Lower the carrier frequency.

Audible motor noise is too loud

Increase the carrier frequency or use Swing PWM.

<1> The carrier frequency may need to be lowered if the motor cable is too long. Refer to the following table.

Wiring Distance

Up to 50 m

Up to 100 m

Greater than 100 m

Recommended setting value for C6-02

1 to F (up to 15 kHz)

1 to 2 (up to 5 kHz),
7 (Swing PWM)

1 (up to 2 kHz), 7 (Swing PWM)

Note:

The maximum cable length is 100 m when using OLV/PM (A1-02 =5).

B d2-01: Frequency Reference Upper Limit

Sets the maximum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency

references.
Even if the frequency reference is set to a higher value, the drive internal frequency reference will not exceed this value.
No. Parameter Name Setting Range Default
d2-01 Frequency Reference Upper Limit 0.0 to 110.0% 100.0%

Bl d2-02: Frequency Reference Lower Limit
Sets the minimum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency

references.

If a lower reference than this value is entered, the drive will run at the limit set to d2-02. If the drive is started with a lower
reference than d2-02, it will accelerate up to d2-02.

No.

Parameter Name

Setting Range

Default

d2-02

Frequency Reference Lower Limit

0.0 to 110.0%

0.0%
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Internal frequencyA
reference
d2-01 :
Frequency Reference Upper Limit
Operating
range
Frequency Reference Lower Limit
d2-02| .~
o .

>

Set frequency reference

Figure 4.21 Frequency Reference: Upper and Lower Limits

H E1-01: Input Voltage Setting
Adjusts the levels of some protective features of the drive (overvoltage, Stall Prevention, etc.). Set this parameter to the nominal
voltage of the AC power supply.

NOTICE: Set parameter E1-01 to match the input voltage of the drive. Drive input voltage (not motor voltage) must be set in E1-01 for the
protective features to function properly. Failure to set the correct drive input voltage will result in improper drive operation.

No. Parameter Name Setting Range Default
E1-01 Input Voltage Setting 190 to 240 V <1~ 230 V<>

<1> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.

E1-01 Related Values
The input voltage setting determines the overvoltage and undervoltage detection levels, the KEB function, and the overvoltage
suppression function.

Voltage Setting Value of E1-01 (Approximate Values)
Uv Detection Level (L2-05)
200 V Class All settings 190 V
Setting > 460 V 440 V
400 V Class Setting = 400 V 380V
Setting <400 V 350V

B V/f Pattern Settings E1-04 to E1-13
If E1-03 is set to a preset V/f pattern (i.e., a value other than F), the user can monitor the V/f pattern in parameters E1-04
through E1-13. To create a new V/f pattern, set E1-03 to F. Refer to V/f Pattern on page 129 for an example custom V/f
pattern.

Note: Certain E1-00 parameters might not be visible depending on the control mode. Refer to Parameter List on page 257 for details.

No. Parameter Name Setting Range Default
E1-04 Maximum Output Frequency 40.0 to 240.0 Hz <>
E1-05 Maximum Voltage 0.0 to 255.0 V<> <I>
E1-06 Base Frequency 0.0 to 240.0 kHz <>
E1-07 Middle Output Frequency 0.0 to 240.0 kHz <r>
E1-08 Middle Output Frequency Voltage 0.0t0 255.0 V <2> <>
E1-09 Minimum Output Frequency 0.0 to 240.0 kHz <r>
E1-10 Minimum Output Frequency Voltage 0.0t0255.0V <2> <I>
El-11 Middle Output Frequency 2 0.0 to 240.0 kHz 0.0 Hz 3>
El1-12 Middle Output Frequency Voltage 2 0.0t0255.0 V <> 0.0V <>
El1-13 Base Voltage 0.0 t0 255.0 V <2> 0.0V

<I> Default setting is determined by the control mode.
<2> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
<3> Parameter ignored when E1-11 and E1-12 are set to 0.0.
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Output Voltage (V)
E1-05
E1-12

E1-13

E1-08

E1-10f !

E1-09 E1L07 ET1-06 E1-11 ET-04
Frequency (Hz)

Figure 4.22 V/f Pattern

1. The following condition must be true when setting up the V/f pattern: E1-09 < E1-07 <E1-06 <E1-11 <E1-04
2. To make the V/f pattern a straight line below E1-06, set E1-09 equal to E1-07. In this case the E1-08 setting is disregarded.

3. E1-03 is unaffected when the drive is initialized, but E1-04 through E1-13 return to their default values.

4. Onlyuse E1-11, E1-12, and E1-13 to fine-tune the V/f pattern in the constant output range. These parameters rarely need to be changed.

Note:

B E2-01: Motor Rated Current
Provides motor control, protects the motor, and calculates torque limits. Set E2-01 to the full load amps (FLA) stamped on
the motor nameplate.

No. Parameter Name Setting Range Default
E2-01 Motor Rated Current 10% to 200% of the drive Determined by
rated current 02-04

1. The number of decimal places in the parameter value depends on the drive model. This value has two decimal places (0.01 A) if the
drive is set for a maximum applicable motor capacity up to and including 11 kW, 2A0031, 4A0021 (input voltage of 460 V or higher)
or 4A0027 (input voltage of lower than 460 V) and one decimal place (0.1 A) if the maximum applicable motor capacity is higher than
11 kW, 2A0046, 4A0027 (input voltage 460 V or higher) or 4A0034 (input voltage lower than 460 V).

2. An oPEO02 error will occur if the motor rated current in E2-01 is set lower than the motor no-load current in E2-03. Set E2-03 correctly

to prevent this error.
B E2-11: Motor Rated Power
Sets the motor rated power in kW. If Auto-Tuning completes successfully, the value entered to T1-02 will automatically be
saved to E2-11.

Note:

No. Parameter Name Setting Range Default
E2-11 Motor Rated Power 0.00 to 370.00 kW Determined by
B E5-02: Motor Rated Power
Sets the rated power of the motor. Determined by the value set to T2-04 during Stationary Auto-Tuning for PM motors.
No. Parameter Name Setting Range Default
E5-02 Motor Rated Power 0.10 to 370.00 kW Determined by

B E5-03: Motor Rated Current

Sets the motor rated current in amps. Automatically set when the value is entered to T2-06 during Auto-Tuning.

No. Parameter Name Setting Range Default
E5-03 Motor Rated Current 10 to 200% of drive rated Determined by
current 02-04

The number of decimal places in the parameter value depends on the drive model. This value has two decimal places (0.01 A) if the drive
is set for a maximum applicable motor capacity up to and including 11 kW, and one decimal place (0.1 A) if the maximum applicable motor

capacity is higher than 11 kW.

Note:
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B E5-04: Number of Motor Poles

Sets the number of motor poles. Automatically set when the value is entered to T2-08 during Auto-Tuning.

No. Parameter Name Setting Range Default
E5-04 Number of Motor Poles 21048 Dete;g?gzd by

Bl E5-05: Motor Stator Resistance (r1)

Set the resistance for one motor phase. Do not enter the line-to-line resistance into E5-05 when measuring the resistance
manually.

No. Parameter Name Setting Range Default
E5-05 Motor Stator Resistance 0.000 to 65.000 Q Determitied by
B E5-06: Motor d-Axis Inductance (Ld)
Sets the d-Axis inductance in 0.01 mH units.
No. Parameter Name Setting Range Default
E5-06 Motor d-Axis Inductance 0.00 to 300.00 mH Determinied by
B E5-07: Motor g-Axis Inductance (Lq)
Sets the g-Axis inductance in 0.01 mH units.
No. Parameter Name Setting Range Default
E5-07 Motor g-Axis Inductance 0.00 to 600.00 mH Detecl;r;_i(r)lzd by

H E5-09: Motor Induction Voltage Constant 1 (Ke)

Sets the induced peak voltage per phase in units of 0.1 mV/(rad/s) [electrical angle]. Set this parameter when using an [PM
motor with variable torque.

No. Parameter Name Setting Range Default
E5-09 Motor Induction Voltage Constant 1 0.0 to 2000.0 mV/(rad/s) Dete(?;_igzd by

Note: Set E5-24 to 0 when setting E5-09. However, setting both ES-09 and E5-24 to 0 will trigger an alarm. An alarm will also be triggered if
neither E5-09 nor E5-24 are set to 0.

B E5-24: Motor Induction Voltage Constant 2 (Ke)

Set the induced phase-to-phase rms voltage in units of 0.1 mV/(r/min) [mechanical angle]. Set this parameter when using an
SPM Motor.

No. Parameter Name Setting Range Default
E5-24 Motor Induction Voltage Constant 2 0.0 to 6500.0 mV/(r/min) Dete(r)rzn_i(r)lzd by

Note: Set E5-24 to 0.0 when setting E5-09. However, setting both E5-09 and E5-24 to 0.0 will trigger an alarm. An alarm will also be triggered
if neither E5-09 nor E5-24 are set to 0.0.

B H3-03, H3-04: Terminal A1 Gain and Bias Settings

Parameter H3-03 sets the level of the selected input value that is equal to 10 Vdc (20 mA) input at terminal A1 (gain).
Parameter H3-04 sets the level of the selected input value that is equal to 0 V (4 mA, 0 mA) input at terminal A1 (bias).
Use both parameters to adjust the characteristics of the analog input signal to terminal Al.

No. Name Setting Range Default
H3-03 Terminal A1 Gain Setting -999.9 to 999.9% 100.0%
H3-04 Terminal A1l Bias Setting -999.9 t0 999.9% 0.0%
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Setting Examples

* Gain H3-03 = 200%, bias H3-04 = 0, terminal A1 as frequency reference input (H3-02 = 0):

A 10 Vdc input is equivalent to a 200% frequency reference and 5 Vdc is equivalent to a 100% frequency reference. Since
the drive output is limited by the maximum frequency parameter (E1-04), the frequency reference will be equal to E1-04

above 5 Vdc.
H3-01=0
A
Gain = 200 %
Frequency
reference
100 %
E1-04
Bias =0 % :
ov 5V 0V

Figure 4.23 Frequency Reference Setting by Analog Input with Increased Gain

* Gain H3-03 = 100%, bias H3-04 = -25%, terminal A1l as frequency reference input:

An input of 0 Vdc will be equivalent to a -25% frequency reference.

When parameter H3-01 = 0, the frequency reference is 0% between 0 and 2 Vdc input.

H3-01=0
100 9 Jronvoeroroesoss s :
Frequency | H3-01=0
reference
0 1 : >
S/ 20V 10V
. Analog Input
-25% Voltage
H3-01=1

Figure 4.24 Frequency Reference Setting by Analog Input with Negative Bias

B H3-11, H3-12: Terminal A2 Gain and Bias Setting

Parameter H3-11 sets the level of the input value selected that is equal to 10 Vdc input or 20 mA input to terminal A2.
Parameter H3-12 sets the level of the input value selected that is equal to 0 V, 4 mA or 0 mA input at terminal A2.
Use both parameters to adjust the characteristics of the analog input signal to terminal A2. The setting works in the same way

as parameters H3-03 and H3-04 for analog input Al.

No. Name Setting Range Default
H3-11 Terminal A2 Gain Setting -999.9 t0 999.9% 100.0%
H3-12 Terminal A2 Bias Setting -999.9 t0 999.9% 0.0%

H L2-01: Momentary Power Loss Operation Selection

When a momentary power loss occurs (DC bus voltage falls below the level set in L2-05), the drive can automatically return
to the operation it was performing prior to the power loss based on certain conditions.

No. Name

Setting Range

Default

L2-01 Momentary Power Loss Operation Selection

0to2

0

Setting 0: Disabled

If power is not restored within 15 ms, a Uv1 fault will result and the motor coasts to stop.
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Setting 1: Recover within L2-02

When a momentary power loss occurs, the drive output will be shut off. If the power returns within the time set to parameter
L2-02, the drive will perform Speed Search and attempt to resume operation. If the power does not return within this time, it
will trigger a Uvl1 fault.

Setting 2: Recover as long as CPU Has Power

When a momentary power loss occurs, the drive output will be shut off. If the power returns and the drive control circuit has
power, the drive will attempt to perform Speed Search and resume the operation. This will not trigger a Uv1 fault.

Notes on Settings 1 and 2

» “Uv” will flash on the operator while the drive is attempting to recover from a momentary power loss. A fault signal is not
output at this time.

* When using a magnetic contactor between the motor and the drive, keep the magnetic contactor closed as long as the drive
attempts to restart with Speed Search.

Bl L2-02: Momentary Power Loss Ride-Thru Time

Sets the maximum time allowed to ride through a power loss. If power loss operation exceeds this time, the drive will attempt
to accelerate back to the frequency reference. This parameter is valid if L2-01 = 1.

Note: The amount of time the drive is capable of recovering after a power loss is determined by the capacity of the drive. Drive capacity determines
the upper limit for L2-02.

Default
Determined by 02-04

No. Name
L2-02 Momentary Power Loss Ride-Thru Time

Setting Range
0.0to255s

B L4-05: Frequency Reference Loss Detection Selection

The drive can detect a loss of an analog frequency reference from input A1 or A2. Frequency reference loss is detected when
the frequency reference drops below 10% of the reference or below 5% of the maximum output frequency within 400 ms.

Analog T ] —— 100%
frequency _\
reference \ - 10%

— e
400 ms

Loss of
Reference OFF ON

output

time
Figure 4.25 Loss of Reference Function

Set H2-01 or H2-02 to C for a digital output to trigger when frequency reference loss occurs.

Parameter L4-05 selects the operation when a frequency reference loss is detected.

No.

Name

Setting Range

Default

L4-05

Frequency Reference Loss Detection Selection

0,1

1

Setting 0: Stop
Drive follows the frequency reference (which is no longer present) and stops the motor.

Setting 1: Continue Operation with Reduced Frequency Reference

The drive will continue operation at the percent of the previous frequency value set to parameter L4-06. When the external
frequency reference value is restored, the operation is continued with the frequency reference.

B L4-06: Frequency Reference at Reference Loss

Sets the frequency reference level at which the drive runs when L4-05 = 1 and when detecting a reference loss. The value is
set as a percentage of the frequency reference before the loss was detected.

No.

Name

Setting Range

Default

L4-06

Frequency Reference at Reference Loss

0.0 to 100.0%

80.0%
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Bl L5-01: Number of Auto Restart Attempts

Sets the number of times that the drive may attempt to restart itself.

Parameter L5-05 determines the method of incrementing the restart counter. When the counter reaches the number set to L5-01,
the operation stops and the fault must be manually cleared and reset.

The restart counter is incremented at each restart attempt, regardless of whether the attempt was successful. When the counter
reaches the number set to L.5-01, the operation stops and the fault must be manually cleared and reset.

The number of fault restarts is reset to zero when:

* The drive operates normally for 10 minutes following a fault restart.

* A fault is cleared manually after protective functions are triggered.

* The power supply is cycled.

No. Name Setting Range Default
L5-01 Number of Auto Restart Attempts 0 to 10 Times 0 Times

B L5-03: Time to Continue Making Fault Restarts (enabled only when L5-05 = 0)

Although the drive will continue to execute fault restarts, this parameter will cause a fault if a fault restart cannot occur after
the time set to L5-03 passes.

All major faults will cause the drive to stop. For some faults it is possible to configure the drive to attempt a restart automatically.
After the fault occurs, the drive baseblocks for L2-03 seconds. After the baseblock is removed, the drive checks if a fault
condition still exists. If no fault condition exists, the drive will attempt to restart the motor. If the restart is successful, the drive
performs a Speed Search (Regardless of the status of b3-01 "Speed Search Selection") from the set speed command and the
Auto Restart Attempts count is increased by one. Even if the restart fails, the restart count is increased by one as long as the
drive attempted to rotate the motor. The restart count will not be incremented if the restart is not attempted due to a continuing
fault condition, (i.e., an ov fault). The drive waits L5-03 seconds before attempting another restart.

No. Name Setting Range Default
L5-03 Time to Continue Making Fault Restarts 0.00 to 600.0 s 180.0 s
Run _|
ov oC | oC !
—| I
Fault Al H !
trying each try but |
L5-03 seconds | successful failed | successful
Attempts L2-0 1203 1203 h
i
!
1 2 '3
L5-03 rl Time
Count
Voltage Drive trips on oC,  oC condition
remains high resets (2) and tries  gone, resets (3)
for a long time, again but motor still and runs.
then reset (1) shorted, trips again.

Figure 4.26 Automatic Restart Timing Diagram

The auto restart count is reset back to 0 if any of the following occur:

* No further faults for 10 minutes after the last retry.

* The drive power is turned off (the drive must be without power long enough to let control power dissipate).

» The RESET key is pushed after the last reset attempt.

The setting of parameter L5-02 determines whether the fault output (MA-MB) will be closed during an auto restart attempt.
The setting of L5-02 can be important when using the drive with other equipment.

The following faults will allow the Auto Restart function to initiate:

* oC (Overcurrent)

* LF (Output Phase Loss)
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* PF (Input Phase Loss)

» oL1 (Motor Overload)

* oL3 (Overtorque Detection 1)
* oL2 (Drive Overload)

* ov (Overvoltage)

* GF (Ground Fault)

* Uvl (Undervoltage)

» oH1 (Heatsink Overheat)

In order for auto restart after a Uv1 fault, Momentary Power Loss Ride-thru must be enabled (L2-01=1: “Power Loss Ridethru
Time”). Setting H2-01, H2-02 or H2-03 to 1E configures a digital output as “Restart Enabled” to signal if an impending auto
restart is possible.

Bl L6-01: Torque Detection Selection

The torque detection function is triggered when the current or torque exceed the levels set to L6-02 for longer than the time
set to L6-03. L6-01 selects the conditions for detection and the operation that follows.

No. Name Setting Range Default
L6-01 Torque Detection Selection 1 0to 12 0

Setting 0: Disabled

Setting 1: oL3 at Speed Agree (Alarm)

Overtorque detection is active only when the output speed is equal to the frequency reference (i.e., no detection during
acceleration and deceleration). The operation continues after detecting overtorque and triggering an oL3 alarm.

Setting 2: oL3 at Run (Alarm)

Overtorque detection works as long as the Run command is active. The operation continues after detecting overtorque and
triggering an oL3 alarm.

Setting 3: oL3 at Speed Agree (Fault)

Overtorque detection is active only when the output speed is equal to the frequency reference (i.e., no detection during
acceleration and deceleration). The operation stops and triggers an oL3 fault.

Setting 4: oL3 at Run (Fault)
Overtorque detection works as long as a Run command is active. The operation stops and triggers an oL.3 fault.

Setting 5: UL3 at Speed Agree (Alarm)

Undertorque detection is active only when the output speed is equal to the frequency reference (i.e., no detection during
acceleration and deceleration). The operation continues after detecting overtorque and triggering a UL3 alarm.

Setting 6: UL3 at Run (Alarm)

Undertorque detection works as long as the Run command is active. The operation continues after detecting overtorque and
triggering a UL3 alarm.

Setting 7: UL3 at Speed Agree (Fault)

Undertorque detection is active only when the output speed is equal to the frequency reference (i.e., no detection during
acceleration and deceleration). The operation stops and triggers a UL3 fault.

Setting 8: UL3 at Run (Fault)
Undertorque detection works as long as a Run command is active. The operation stops and triggers a UL3 fault.

Setting 9: UL6 at Speed Agree (Alarm)

Motor Underload detection is active only when the output speed is equal to the frequency reference (i.e., no detection during
acceleration and deceleration). The operation continues after detection and triggers a UL6 alarm.

Setting 10: UL6 at Run (Alarm)

Motor Underload detection works as long as the Run command is active. The operation continues after detection and triggers
a UL6 alarm.
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Setting 11: UL6 at Speed Agree (Fault)
Motor Underload detection is active only when the output speed is equal to the frequency reference (i.e., no detection during
acceleration and deceleration). The operation stops and triggers a UL6 fault.

Setting 12: UL6 at Run (Fault)
Motor Underload detection works as long as a Run command is active. The operation stops and triggers a UL6 fault.

Bl L6-02: Torque Detection Level

Sets the detection levels for torque detection function 1 as a percentage of the drive rated output current.

No. Name Setting Range Default
L6-02 Torque Detection Level 1 0 to 300% 15%
Note: The torque detection level 1 (L6-02) can also be supplied by an analog input terminal set to H3-OOO = 7. Here, the analog value has priority

and the setting in L6-02 is disregarded.
B L6-03: Torque Detection Time

Determines the time required to trigger an alarm or fault after exceeding the level in L6-02.

No. Name Setting Range Default
L6-03 Torque Detection Time 1 0.0t0 10.0s 10.0s

B 02-03: User Parameter Default Value

After completely setting up drive parameters, save the values as user-set defaults with parameter 02-03. After saving the values,
parameter A1-03 (Initialize Parameters) will offer the choice of "1110: User Initialize". Selecting 1110 resets all parameters
to the user-set default values. Refer to A1-03: Initialize Parameters on page 150 for details on drive initialization.

No. Name Setting Range Default
02-03 User Parameter Default Value Oto2 0

Setting 0: No Change (Awaiting Command)

Setting 1: Set User Initialize Values
The current parameter settings are saved as user-set default for a later User Initialization. Setting 02-03 to 1 and pressing the
ENTER key saves the values and returns the display to 0.

Setting 2: Clear User Initialize Values
All user-set defaults for “User Initialize” are cleared. Setting 02-03 to 2 and pressing the ENTER key erases the values and
returns the display to 0.

B 02-05: Frequency Reference Setting Method Selection

Determines if the ENTER key must be pressed after changing the frequency reference using the HOA keypad while in Drive
Mode.

No. Name Setting Range Default
02-05 Frequency Reference Setting Method Selection 0,1 0

Setting 0: ENTER Key Required
The ENTER key must be pressed every time the frequency reference is changed using the HOA keypad for the drive to accept
the change.

Setting 1: ENTER Key not Required

The output frequency changes immediately when the reference is changed by the up or down arrow keys on the HOA keypad.
The ENTER key does not need to be pressed. The frequency reference (Fref) is saved to memory after remaining unchanged
for 5 seconds.
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4.8 Auto-Tuning

€ Types of Auto-Tuning

The drive offers different types of Auto-Tuning for induction motors and permanent magnet motors. The type of Auto-Tuning
used differs further based on the control mode and other operating conditions. Refer to the tables below to select the type of
Auto-Tuning that bests suits the application. Refer to Start-Up Flowcharts on page 113 for directions on executing Auto-
Tuning.

Note: The drive will only show Auto-Tuning parameters that are valid for the control mode that has been set in A1-02. If the control mode is for
an induction motor, the Auto-Tuning parameters for PM motors will not be available.

Bl Auto-Tuning for Induction Motors
This feature automatically sets the V/f pattern and motor parameters E1-0000 and E2-000 for an induction motor.

Table 4.17 Types of Auto-Tuning for Induction Motors

Control
Type Setting Application Conditions and Benefits Mode
VIf

* The drive is used in V/f Control and other Auto-Tuning selections are not
possible.

* Drive and motor capacities differ.

Stationary Auto-Tuning for Line- T1-01 =2 * Tunes the drive after the cable between the drive and motor has been replaced YES

to-Line Resistance with a cable over 50 m long. Assumes Auto-Tuning has already been
performed.

+ Should not be used for any vector control modes unless the motor cable has
changed.

* Recommended for applications using Speed Estimation Speed Search or using
the Energy Saving function in
Rotational Auto-Tuning for V/f _ V/f Control.
T1-01=3 . o YES
Control * Assumes motor can rotate while Auto-Tuning is executed. Increases accuracy
for certain functions like torque compensation, slip compensation, Energy
Saving, and Speed Search.

Table 4.18 lists the data that must be entered for Auto-Tuning. Make sure this data is available before starting Auto-Tuning.
The necessary information is usually listed on the motor nameplate or in the motor test report provided by the motor
manufacturer. Also refer to page 115 for details on Auto-Tuning processes and selections.

Table 4.18 Auto-Tuning Input Data

Tuning Type (T1-01)
Input Value Input Parameter Unit 3
P P Line-to-Lin(-:2 Resistance R\c;;fat(i:%?]?: ;fr
Motor rated power T1-02 kW YES YES
Motor rated voltage T1-03 Vac - YES
Motor rated current T1-04 A YES YES
Motor rated frequency T1-05 Hz - YES
Number of motor poles T1-06 - - YES
Motor rated Speed T1-07 r/min - YES
Motor iron loss T1-11 w - YES
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H Auto-Tuning for Permanent Magnet Motors
Automatically sets the V/f pattern and motor parameters E1-000 and ES-O00O when a PM motor is used.

Table 4.19 Types of Auto-Tuning for Permanent Magnet Motors

Control Mode
Type Settin Application Conditions and Benefits
o1 s 5 OLV/PM
PM Motor Parameter T2-01 = 0 * Motor does not rotate during Auto-Tuning. YES
Settings * Motor test report or motor data similar to Table 4.20 are available.

Table 4.20 lists the data that must be entered for Auto-Tuning. Make sure the data is available before starting Auto-Tuning.
The necessary information is usually listed on the motor nameplate or in the motor test report provided by the motor
manufacturer. Also refer to page 116 for details on the Auto-Tuning process and selection.

Table 4.20 Auto-Tuning Input Data

Tuning Type (T2-01)
Input Value Input Parameter Unit 0
Motor Parameter
Settings

Control Mode A1-02 - 5

Motor Type T2-03 - -
Motor Rated Power T2-04 kW YES
Motor Rated Voltage T2-05 Vac YES
Motor Rated Current T2-06 A YES
Motor Rated Frequency T2-07 Hz YES
Number of Motor Poles T2-08 - YES
Stator Single-phase Resistance T2-10 Q YES
d-Axis Inductance T2-11 mH YES
q-Axis Inductance T2-12 mH YES
Induced Voltage Constant Unit Selection </~ T2-13 mVs/rad (elec.) YES
Voltage Constant </~ <2> T2-14 mVmin (mech.) YES

Tuning Pull-in Current T2-15 A -
T2 Tuning Start T2-18 - YES

<1> It is only necessary to input either T2-13 or T2-14. Select one and leave the other empty.

<2> Dependent upon T2-13 setting.

€ Before Auto-Tuning the Drive
Check the items below before Auto-Tuning the drive.

H Basic Auto-Tuning Preparations
* Auto-Tuning requires the user to input data from the motor nameplate or motor test report. Make sure this data is available

before Auto-Tuning the drive.

* For best performance, the drive input supply voltage must be at least equal to or greater than the motor rated voltage.

Note:

Better performance is possible when using a motor with a base voltage that is lower than the input supply voltage (20 V for 200 V class

models and 40 V for 400 V class models). This is particularly important when operating the motor above 90% of base speed, where high

torque precision is required.

* To cancel Auto-Tuning, press the OFF key on the HOA keypad.
* When using a motor contactor, make sure it is closed throughout the Auto-Tuning process.

Table 4.21 Auto-Tuning Input Data

Motor Type Auto-Tuning Type Digital Input Digital Output
Induction |Stationary Auto-Tuning for Line-to-Line Resistance o _ Maintains the status at the start of Auto-Tuning
Motor Rotational Auto-Tuning for V/f Control Dlglt:iérgi)s;tﬁfécnons Functions the same as during normal operation
PM Motor |PM Motor Parameter Settings . Digital output functions are disabled.
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B Notes on Stationary Auto-Tuning

Stationary Auto-Tuning modes analyze motor characteristics by injecting current into the motor for approximately one minute.

WARNING! Electrical Shock Hazard. When executing stationary Auto-Tuning, the motor does not rotate but power is applied. Do not touch
the motor until Auto-Tuning is completed. Failure to comply may result in injury or death from electrical shock.

WARNING! Sudden Movement Hazard. If installed, do not release the mechanical brake during Stationary Auto-Tuning. Inadvertent brake
release may cause damage to equipment or injury to personnel. Ensure that the mechanical brake release circuit is not controlled by the
drive multi-function digital outputs.

Stationary Auto-Tuning for Line-to-Line Resistance
* Perform when entering motor data manually while using motor cables longer than 50 m.

+ If the motor cables have been replaced with cables more than 50 m long after Auto-Tuning has already been performed, use
Stationary Auto-Tuning for line-to-line resistance.

€ Auto-Tuning Interruption and Fault Codes

If tuning results are abnormal or the OFF key is pressed before completion, Auto-Tuning will be interrupted and a fault code
will appear on the HOA keypad.

A

-MODE - DRV

-A.TUNE - DRV Rd

Er-03
STOP key

XXX Hz/ X.XXA

<Ce<< S>> s>

I o I | IWBIRESET

A —During Auto-Tuning B — Auto-Tuning Aborted
Figure 4.27 Auto-Tuning Aborted Display

€ Auto-Tuning Operation Example
The following example demonstrates Rotational Auto-Tuning for V/f.

B Selecting the Type of Auto-Tuning

Step Display/Result
~MODE - DRV Rdy
0
1. |Turn on the power to the drive. The initial display appears. -p 00HLSEQ)

U1-03= 0.00A
FWD

-MODE- PRG

y
2. |Press or until the Auto-Tuning display appears. nd

HELP QW DATA

-A.TUNE - PRG Rdy
Tuning Mode Sel

3 . . - TIg= 2 2
* | Press W3WES to begin setting parameters. Line-to-Line
FWD
~ATUNE - PRG Rdy
Tuning Mode Sel
] T1-01= B »2+
4 | press to display the value for T1-01. nd Line:Fg;Line
FWD
]
5. | Save the setting by pressing . nd Entry Accepted
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Step

Display/Result

6. |The display automatically returns to the display shown in Step 3. =)

-A.TUNE - PRG Rdy
Tuning Mode Sel

T1H= 3 3+
V/f Engy Sav Tun

FWD IBLYYN

B Enter Data from the Motor Nameplate

After selecting the type of Auto-Tuning, enter the data required from the motor nameplate.

Note: These instructions continue from Step 6 in “Selecting the Type of Auto-Tuning”.

Step

Display/Result

-A.TUNE - PRG Rdy
Mtr Rated Power

Y T1{B= 0.75kW
L. | press to access the motor output power parameter T1-02. g (0.00 ~ 650.00)
“0.75kW”
FWD
-ATUNE - PRG Rdy
Mtr Rated Power
| i Rated Power
J ) . T1-02= [§00.75kW
2. | Press to view the default setting. nd (0.90 - 650.00)
FWD
-ATUNE - PRG Rdy
& F2 Mtr Rated Power
, > . . T1-02= 000.48KW
3. |Press left , rfight , A ,and \ to enter the motor power nameplate data in g (0.00 ~ 650.00)
kW. “0.75kW”
FWD
< .
4. Press to save the setting. nd Entry Accepted
-ATUNE - PRG Rdy
Mtr Rated Power
5. |The display automatically returns to the display in Step 1. - T1'(@§go‘1‘;°5kov‘éo)
“0.75kW”

FWD HBLNL.N

Repeat Steps 1 through 5 to set the following parameters:
» T1-03, Motor Rated Voltage
¢ T1-04, Motor Rated Current -

-A.TUNE - PRG
Rated Voltage

T1{8€= 200.0VAC
(0.0 ~ 255.0)
“200.0VAC”

FWD

.
.

6. v
* T1-05, Motor Base Frequency v

¢ T1-06, Number of Motor Poles 'A-T,\L/I’t’\r”;;tep('}gip
* T1-07, Motor Base Frequency T XXX Hz
(0.00 ~ 20.00)

XXX Hz”
FWD
Note: To execute Stationary Auto-Tuning for line-to-line resistance only, set parameters T1-02 and T1-04.
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B Starting Auto-Tuning

WARNING! Sudden Movement Hazard. The drive and motor may start unexpectedly during Auto-Tuning, which could result in death or
serious injury. Ensure the area surrounding the drive motor and load are clear before proceeding with Auto-Tuning.

WARNING! Electrical Shock Hazard. High voltage will be supplied to the motor when Stationary Auto-Tuning is performed even with the
motor stopped, which could result in death or serious injury. Do not touch the motor until Auto-Tuning has been completed.

NOTICE: Rotational Auto-Tuning will not function properly if a holding brake is engaged on the load. Failure to comply could result in improper
operation of the drive. Ensure the motor can freely spin before beginning Auto-Tuning.

Enter the required information from the motor nameplate. Press to proceed to the Auto-Tuning start display.

Note: These instructions continue from Step 6 in “Enter Data from the Motor Nameplate”.
Step Display/Result
-ATUNE - DRV Rdy
Auto-Tuning
. . y © 0.00Hz/ 0.00A
1. | After entering the data listed on the motor nameplate, press to confirm. -> Tuning Ready ?

Press HAND key
FwD I

SATUNE. DRV Rd
2. |Press to activate Auto-Tuning. [DRV. flashes. The drive begins by injecting current -p XXX Hz/ X.XXA
into the motor for about 1 min, and then starts to rotate the motor. PRSI

N F\o I

-MODE - DRV

. . . . . E
3. |Auto-Tuning finishes in approximately one to two minutes. -»> Tune Sur::?:essful

| _WAWIRESET

€ T1: Parameter Settings during Induction Motor Auto-Tuning

The T1-00 parameters set the Auto-Tuning input data for induction motor tuning.

Note: For motors operating in the field weakening range, first perform the Auto-Tuning with the base data. After Auto-Tuning is complete, change
E1-04, Maximum Output Frequency, to the desired value.

H T1-01: Auto-Tuning Mode Selection

Sets the type of Auto-Tuning to be used. Refer to Auto-Tuning for Induction Motors on page 136 for details on the different
types of Auto-Tuning.

No. Name Setting Range Default
T1-01 Auto-Tuning Mode Selection 2,3 (V/) 2 (Vi)

Setting 2: Stationary Auto-Tuning for Line-to-Line Resistance
Setting 3: Rotational Auto-Tuning for V/f Control Energy Saving
H T1-02: Motor Rated Power

Sets the motor rated power according to the motor nameplate value.

No. Name Setting Range Default
T1-02 Motor Rated Power 0.00 to 650.00 kW Determined by 02-04

Bl T1-03: Motor Rated Voltage

Sets the motor rated voltage according to the motor nameplate value. Enter the voltage base speed when the motor operates
above base speed. Enter the voltage needed to operate the motor under no-load conditions at rated speed to T1-03.

No. Name Setting Range Default
T1-03 Motor Rated Voltage 0.0 to 255.0 V<> 200.0 V=<1~

<1> Values shown are specific to 200 V class drives. Double value for 400 V class drives.
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B T1-04: Motor Rated Current

Sets the motor rated current according to the motor nameplate value. Enter the current at the motor base speed.

No. Name Setting Range Default
10.0t0 300.0% of drive rated| Determined by
T1-04 Motor Rated Current current 02-04

Bl T1-05: Motor Base Frequency

Sets the motor rated frequency according to the motor nameplate value. If a motor with an extended speed range is used or
the motor is used in the field weakening area, enter the maximum frequency to E1-04 after Auto-Tuning is complete.

No. Name Setting Range Default
T1-05 Motor Base Frequency 0.0 to 240.0 Hz 60.0 Hz
Bl T1-06: Number of Motor Poles
Sets the number of motor poles according to the motor nameplate value.
No. Name Setting Range Default
T1-06 Number of Motor Poles 2t048 4

H T1-07: Motor Base Speed

Sets the motor rated speed according to the motor nameplate value. Enter the speed at base frequency when using a motor
with an extended speed range or if using the motor in the field weakening area.

No.

Name

Setting Range

Default

T1-07

Motor Base Speed

0 to 14400 r/min

1750 r/min

Bl T1-11: Motor Iron Loss

Provides iron loss information to determine the Energy Saving coefficient. T1-11 will first display the value for the motor iron
loss that the drive automatically calculated the when motor capacity was entered to T1-02. Enter the motor iron loss value
listed to T1-11 if the motor test report is available.

No. Name Setting Range Default
T1-11 Motor Iron Loss 0to 65535 W 14 W
B T1-12: T1 Tuning Start
Set T1-12 to 0 to start IM Auto-Tuning.
No. Name Setting Range Default
T1-12 T1 Tuning Start 0 -
€ T2: Parameter Settings during PM Motor Auto-Tuning
The T2-0O0 parameters are used to set the Auto-Tuning input data for PM motor tuning.
H T2-01: PM Motor Auto-Tuning Mode Selection
No. Name Setting Range Default
T2-01 PM Motor Auto-Tuning Mode Selection 0 0

Setting 0: PM Motor Parameter Settings
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H T2-03: PM Motor Type

Selects the type of PM motor the drive will operate.

No. Name Setting Range Default
T2-03 PM Motor Type 0,1 1
Setting 0: IPM motor
Setting 1: SPM motor
H T2-04: PM Motor Rated Power
Specifies the motor rated power in kilowatts.
No. Name Setting Range Default
T2-04 PM Motor Rated Power 0.00 to 650.00 kW Determined by 02-04

B T2-05: PM Motor Rated Voltage

Sets the motor rated voltage.

No. Name Setting Range Default
T2-05 PM Motor Rated Voltage 0.0 to 255.0 V<1~ 200.0 V<>
<1> Values shown are specific to 200 V class drives; double the value for 400 V class drives.
H T2-06: PM Motor Rated Current
Enter the motor rated current in amps.
No. Name Setting Range Default
T2-06 PM Motor Rated Current 0.0% to 300.0% of the Determined by 02-04
drive rated current.

H T2-07: PM Motor Base Frequency

Enter the motor base frequency in Hz.

Note: T2-07 will be displayed when in OLV/PM.

No. Name Setting Range Default
T2-07 PM Motor Base Frequency 0.0 to 240.0 Hz 87.5 Hz
Bl T2-08: Number of PM Motor Poles
Enter the number of motor poles.
No. Name Setting Range Default
T2-08 Number of PM Motor Poles 2 to 48 6
B T2-10: PM Motor Stator Resistance
Enter the motor stator resistance per motor phase.
No. Name Setting Range Default
T2-10 PM Motor Stator Resistance 0.000 to 65.000 Q Determined by T2-02

B T2-11: PM Motor d-Axis Inductance

Enter the d-Axis inductance per motor phase.

No.

Name

Setting Range

Default

T2-11 PM Motor d-Axis Inductance

0.00 to 600.00 mH

Determined by T2-02
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H T2-12: PM Motor g-Axis Inductance

Enter the g-Axis inductance per motor phase.

No. Name Setting Range

Default

T2-12 PM Motor g-Axis Inductance 0.00 to 600.00 mH

Determined by T2-02

H T2-13: Induced Voltage Constant Unit Selection

Selects the units used for setting the induced voltage coefficient.

No. Name Setting Range

Default

T2-13 Induced Voltage Constant Unit Selection 0,1

Setting 0: mV (r/min)
Setting 1: mV (rad/sec)

Note: If T2-13 is set to 0, then the drive will use E5-24 (Motor Induction Voltage Constant 2), and will automatically set E5-09 (Motor Induction
Voltage Constant 1) to 0.0. If T2-13 is set to 1, then the drive will use E5-09 and will automatically set E5-25 to 0.0.

H T2-14: PM Motor Induced Voltage Constant (Ke)

Enter the motor induced voltage constant (Ke).

No. Name Setting Range

Default

T2-14 PM Motor Induced Voltage Constant 0.1 t0 2000.0

Determined by T2-02

B T2-15: Pull-In Current Level for PM Motor Tuning

Sets the amount of pull-in current. Set as a percentage of the motor rated current.

No. Name Setting Range Default
T2-15 Pull-In Current Level for PM Motor Tuning 0to 120% 30%
B T2-18: T2 Tuning Start
Set T2-18 to 0 to start PM motor Auto-Tuning.
No. Name Setting Range Default
T2-18 T2 Tuning Start 0 -
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4.9 No-Load Operation Test Run

€ No-Load Operation Test Run
This section explains how to operate the drive with the motor decoupled from the load during a test run.

B Before Starting the Motor

Check the following items before operation:
* Ensure the area around the motor is safe.
» Ensure external emergency stop circuitry is working properly and other safety precautions have been taken.

B During Operation

Check the following items during operation:
* The motor should rotate smoothly (i.e., no abnormal noise or oscillation).
» The motor should accelerate and decelerate smoothly.

B No-Load Operation Instructions

The following example illustrates a test run procedure using the HOA keypad.

Step Display/Result
1 Before starting the motor, set parameter d1-01, Frequency Reference, to 6 Hz. _
* | The Run command from AUTO mode must be OFF.
~MODE - DRV Rdy
Freq Ref (Al)
. T U1-01= 0.00Hz
2. |Turn on the power to the drive. The initial display appears. U1-02= 0.00HZLSEQ
U1-03= 0.00A @
FwD
3. |Press to give the drive a Run command from HAND mode. The HAND light will
turn on and the motor will rotate at 6 Hz.
4. |Ensure the motor is rotating in the correct direction and that no faults or alarms occur.
If there is no error in step 3, press to increase the frequency reference. Increase the
5. |frequency in increments of 10 Hz, verifying smooth operation at all speeds. For each
frequency, check the drive output current using monitor U1-03. The current should be well
below the motor rated current.
6. |The drive should operate normally. Press to stop the motor. The HAND light is
OFF and the motor coasts to stop.
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4.10 Test Run with Load Connected

& Test Run with the Load Connected

After performing a no-load test run, connect the motor and proceed to run the motor and load together.

B Precautions for Connected Machinery

WARNING! Sudden Movement Hazard. Clear all personnel from the drive, motor, and machine area before applying power. System may
start unexpectedly upon application of power, causing death or serious injury.

WARNING! Sudden Movement Hazard. Always check the operation of any fast stop circuits after they are wired. Fast stop circuits are
required to provide safe and quick shutdown of the drive. Prepare to initiate an emergency stop during the test run. Operating a drive with
untested emergency circuits could result in death or serious injury.

* The motor should come to a complete stop without problems.
* Connect the load and machinery to the motor.
* Fasten all installation screws properly and check that the motor and connected machinery are held in place.

B Checklist Before Operation

* The motor should rotate in the proper direction.

* The motor should accelerate and decelerate smoothly.

Bl Operating the Motor under Loaded Conditions

Test run the application similarly to the no-load test procedure when connecting the machinery to the motor.

* Monitor U1-03 for overcurrent during operation.
+ If the application permits running the load in the reverse direction, change the motor direction and the frequency reference
while watching for abnormal motor oscillation or vibration.

* Correct any problems that occur with hunting, oscillation, and other control-related issues.
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4.11 Verifying Parameter Settings and Backing Up Changes

4.11 Verifying Parameter Settings and Backing Up Changes

Use the Verify Menu to check all changes to parameter settings. Refer to Verifying Parameter Changes: Verify Menu on
page 110.

Save the verified parameter settings. Change the access level or set a password to the drive to prevent accidental modification
of parameter settings.

€ Backing Up Parameter Values: 02-03

Setting 02-03 to 1 saves all parameter settings before resetting 02-03 to 0. The drive can now recall all the saved parameters
by performing a User Initialization (A1-03 = 1110).

Parameter
Name

Default
Setting

Setting

No. Range

Description

Lets the user create a set of default settings for a User Initialization.

0: Saved/Not Set

1: Set Defaults - Saves current parameter settings as the default values for a User
Initialization.

2: Clear All - Clears the currently saved user settings. After saving the user parameter set
value, the items of 1110 (User Initialization) are displayed in A1-03 (User Parameter Default
Value).

Selects a method to initialize the parameters.

0: No Initialize

1110: User Initialization (The user must first program and store desired settings using
parameter 02-03)

2220: 2-Wire Initialization (parameter initialized prior to shipment)

3330: 3-Wire Initialization

3410: HVAC Initialization

3420: OEM Bypass Initialization

User Parameter

02-03 Default Values

0to2 0

Initialize

Al-03 Parameters

0 to 3420 0

@ Parameter Access Level: A1-01

Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access parameters A1-0000 and UO-O0 only.
Other parameters are not displayed.

Setting the Access Level for “User Parameters” (A1-01 = 1) allows the user to access only the parameters that have been
previously saved as User Parameters. This is helpful when displaying only the relevant parameters for a specific application.

No. Parl“lznr::::eter Description %?333 Default
Selects which parameters are accessible via the HOA keypad.
0: Operation only. A1-01 and A1-04 can be set and monitored, and UO-O00parameters can also
A1-01 Access Level |be viewed. 0to?2 >
Selection 1: User Parameters. Only recently changed parameters from application parameters A2-01 to
A2-16 and A2-17 to A2 -32 can be set and monitored.
2: Advanced Access Level. All parameters can be set and monitored.
Parameters selected by the user are saved as User Parameters, including recently viewed
A2-01 |User parameters and parameters specifically selected for quick access.
to Parameters 1 If parameter A2-33 is set to 1, recently viewed parameters will be listed between A2-17 and A2-32.| bl1-01 to _
A2-32 lto 32 Parameters A2-01 through A2-16 must be manually selected by the user. od-00O
If A2-33 is set to 0, recently viewed parameters will not be saved to the group of User Parameters.
A2-00 parameters are now available for manual programming.
User 0: Parameters A2-01 through A2-32 are reserved for the user to create a group of User Parameters.
A2-33 Parameter 1: Save history of recently viewed parameters. Recently edited parameters will be saved to A2-17 0.1 1
Automatic through A2-32 for quick access. The most recently changed parameter is saved to A2-17. The ’
Selection second most recently changed parameter is saved to A2-18, etc.

€ Password Settings: A1-04, A1-05

The user can set a password in parameter A1-05 to restrict access to the drive. The password must be entered to A1-04 to
unlock parameter access (i.e., parameter setting A1-04 must match the value programmed into A1-05). The following
parameters cannot be viewed or edited until the value entered to A1-04 correctly matches the value setto A1-05: A1-01, A1-02,
A1-03, A1-06, and A2-01 through A2-33.

Note: 7
Parameter A1-05 is hidden from view. To display A1-05, access parameter A1-04 and press and simultaneously.
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€ Copy Function
Parameter settings can be copied to another drive to simplify parameter restoration or multiple drive setup. The drive supports
the following copy options:
* HOA Keypad (standard in all models)
The HOA keypad used to operate the drive supports copying, importing, and verifying parameter settings.
» USB Copy Unit and CopyUnitManager

The copy unit is an external option connected to the drive to copy parameter settings from one drive and save those settings
to another drive. Refer to the manual supplied with the USB Copy Unit for instructions.

The CopyUnitManager is a PC software tool. It allows the user to load parameter settings from the Copy Unit onto a PC,
or from the PC onto a Copy Unit. This is useful when managing parameters for various drives or applications. Refer to the
manual supplied with the CopyUnitManager for instructions.
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4.12 Test Run Checklist

Review the checklist before performing a test run. Check each item that applies.

M No. Checklist Page
O 1 Thoroughly read the manual before performing a test run. -

O 2 Turn the power on. 117
O 3 |Set the voltage for the power supply to E1-01. 128

Check the items that correspond to the control mode being used.

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before energizing
the drive. Failure to comply could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary
closure on terminal S1 may cause the drive to start.

[Zf No. Checklist Page
V/f Control (A1-02 = 0)

O 4 Select the best V/f pattern according to the application and motor characteristics. -

O 5 | Perform Rotational Auto-Tuning for V/f Control if using Energy Saving functions. 136
Open Loop Vector Control for PM (A1-02 = 5)

O | 6 |Perform Auto-Tuning as described. 136
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4.13 Advanced Drive Setup Adjustments

This section explains advanced settings and parameters that may be required for drive operation. Refer to Parameter List on
page 257 for a complete listing of drive parameters if more information is required for parameters not listed in this section
or in 4.7 Basic Drive Setup Adjustments.

H A1-00: Language Selection
Selects the display language for the HOA keypad.

Note: This parameter is not reset when the drive is initialized using parameter A1-03.
No. Parameter Name Setting Range Default
A1-00 Language Selection 0,1,3,5,6 0
Setting 0: English
Setting 1: Japanese
Setting 3: French
Setting 5: Spanish
Setting 6: Portuguese
B A1-01: Access Level Selection
Allows or restricts access to drive parameters.
No. Parameter Name Setting Range Default
A1-01 Access Level Selection 0to2 2

Setting 0: Operation Only

Access to only parameters A1-01, A1-04, and all U monitor parameters.

Setting 1: User Parameters

Access to only a specific list of parameters set to A2-01 through A2-32. These User Parameters can be accessed using the

Setup Mode of the HOA keypad.

Setting 2: Advanced Access Level (A)
All parameters can be viewed and edited.

Notes on Parameter Access

* Ifthe drive parameters are password protected by A1-04 and A1-05, parameters A1-00 through A1-03, and all A2 parameters

cannot be modified.

« If a digital input terminal programmed for “Program lockout” (H1-OO = 1B) is enabled, parameter values cannot be

modified, even if A1-01 is setto 1 or 2.
* If parameters are changed via serial communication, it will not be possible to edit or change parameter settings with the
HOA keypad until an Enter command is issued to the drive from the serial communication.
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B A1-03: Initialize Parameters

Resets parameters to default values. After initialization, the setting for A1-03 automatically returns to 0.

No. Parameter Name Setting Range Default
L 0, 1110, 2220,
Al1-03 Initialize Parameters 3330, 3410, 3420 0

Setting 0: No Initialize
Setting 1110: User Initialize

Resets parameters to the values selected by the user as User Settings. User Settings are stored when parameter 02-03 is set to
“1: Set defaults”.

Note: User Initialization resets all parameters to a user-defined set of default values previously saved to the drive. Set parameter 02-03 to 2 to
clear the user-defined default values.

Setting 2220: 2-Wire Initialization
Resets parameters to default settings with digital inputs S1 and S2 configured as Forward run and Reverse run, respectively.

Setting 3330: 3-Wire Initialization

Resets parameters to default settings with digital inputs S1, S2, and S5 configured as Run, Stop, and Forward/Reverse
respectively.

Setting 3410: HVAC Initialization
Resets parameters to default settings. The following parameters are not reset:
H1-03: bl (Customer Safeties)
H1-04: b2 (BAS Interlock)
H1-05: AF (Emergency Override Forward Run)
H2-03: b2 (BAS Interlock Relay Contact)
Note: After performing an HVAC Initialization, H1-03 to H1-05 and H2-03 will be displayed in the Modified Parameters list.
Setting 3420: OEM Bypass Initialization
Resets parameters to default settings. The following parameters are not reset:
H1-03: A7 (BP Customer Safeties)
H1-04: A6 (BP BAS Interlock)
H1-05: A4 (BP Emergency Override)
H1-06: AE (BP Bypass Run)
H2-01: A4 (BP Drive Relay)
H2-02: AS (BP Bypass Relay)
H2-03: A6 (BP BAS Interlock)
01-16: 2 (Drive/Bypass)

Note: After performing an OEM Bypass Initialization, H1-03 to H1-05, H2-01 to H2-03, and 01-16 will be displayed in the Modified Parameters
list.

Notes on Parameter Initialization

The parameters shown in Table 4.22 will not be reset when the drive is initialized by setting A1-03 =2220 or 3330. Although
the control mode in A1-02 is not reset when A1-03 is set to 2220 or 3330, it may change when an application preset is selected.

Table 4.22 Parameters Not Changed by Drive Initialization

No. Parameter Name
A1-00 Language Selection
A1-02 Control Method Selection
E1-03 V/f Pattern Selection
F6-08 Communication Parameter Reset
L8-35 Installation Selection
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No. Parameter Name

02-04 Drive/kVA Selection

B A1-06: Application Preset

Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these

Application Presets automatically assigns functions to the input and output terminals and sets a predefined group of parameters

to values appropriate for the selected application.

In addition, the parameters most likely to be changed are assigned to the group of User Parameters, A2-01 through A2-16.

User Parameters are part of the Setup Group, which provides quicker access by eliminating the need to scroll through multiple

menus.

Bl b1-04: Reverse Operation Selection

Enables and disables Reverse operation. For some applications, reverse motor rotation is not appropriate and may cause

problems (e.g., air handling units, pumps, etc.).

No. Parameter Name Setting Range Default
b1-04 Reverse Operation Selection 0,1 1
Setting 0: Reverse Enabled
Possible to operate the motor in both forward and reverse directions.
Setting 1: Reverse Disabled
Drive disregards a Reverse run command or a negative frequency reference.
Bl b1-14: Phase Order Selection
Sets the phase order for drive output terminals U/T1, V/T2, and W/T3.
Switching motor phases will reverse the direction of the motor.
No. Parameter Name Setting Range Default
bl-14 Phase Order Selection 0,1 0
Setting 0: Standard
Setting 1: Switch Phase Order
The direction of the motor is reversed.
B b1-17: Run Command at Power Up
Determines whether an external Run command that is active during power up will start the drive.
No. Parameter Name Setting Range Default
bl-17 Run Command at Power Up 0,1 1
Setting 0: Disregarded
A new Run command must be issued after power up. Cycle the Run command to start the drive.
Note: For safety reasons, the drive is initially programmed not to accept a Run command at power up (b1-17 = 0). If a Run command is issued at

power up, the RUN indicator LED will flash quickly.

Setting 1: Allowed
The motor will start immediately after a power up if a Run command is already enabled.

WARNING! Sudden Movement Hazard. If b1-17 is set to 1 and an external Run command is active during power up, the motor will begin
rotating as soon as the power is switched on. Proper precautions must be taken to ensure that the area around the motor is safe prior to

powering up the drive. Failure to comply may cause serious injury.

B b2-01: DC Injection Braking Start Frequency
Active when “Ramp to Stop” is selected as the stopping method (b1-03 = 0).

No. Name Setting Range Default
b2-01 DC Injection Braking Start Frequency 0.0to 10.0 Hz Detegnllfggd by

The function triggered by parameter b2-01 depends on the control mode that has been selected.
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VIf (A1-02 = 0)
For these control modes, parameter b2-01 sets the starting frequency for DC Injection Braking at Stop. When the output
frequency falls below the setting of b2-01, DC Injection Braking is enabled for the time set in parameter b2-04.

DC Injection
Braking

E1-09 Min. Frequency
b2-01 Zero Speed Level

Output Time
frequency e

b2-04

Figure 4.28 DC Injection Braking at Stop for V/f

Note: Ifb2-01 is set to a smaller value than parameter E1-09 (minimum frequency), then DC Injection Braking will begin as soon as the frequency
falls to the value set to E1-09.

OLV/PM (A1-02 = 5)

For these control modes, parameter b2-01 sets the starting frequency for Short-Circuit Braking at stop. When the output
frequency falls below the setting of b2-01, Short-Circuit Braking is enabled for the time set in parameter b2-13. If DC Injection
Braking time is enabled at stop, then DC Injection Braking is performed for the time set in b2-04 after Short-Circuit Braking
is complete.

Short Circuit ~ DC Injection

E1-09 Min. Frequency Braking Braking

b2-01 Zero Speed Level

Output
"oars brod

Time

Figure 4.29 Short-Circuit Braking at Stop in OLV/PM

Note: Ifb2-01 is set to a smaller value than parameter E1-09 (minimum frequency), then DC Injection Braking will begin as soon as the frequency
falls to the value set to E1-09.

H b2-02: DC Injection Braking Current

Sets the DC Injection Braking current as a percentage of the drive rated current. The carrier frequency is automatically reduced
to 1 kHz when this parameter is set to more than 50%.

No. Name Setting Range Default
b2-02 DC Injection Braking Current 0 to 100% 50%

The level of DC Injection Braking current affects the strength of the magnetic field attempting to lock the motor shaft.
Increasing the current level will increase the amount of heat generated by the motor windings. Do not set this parameter higher
than the level necessary to hold the motor shaft.

Bl b2-03: DC Injection Braking Time at Start

Sets the time of DC Injection Braking at start. Used to stop a coasting motor before restarting it or to apply braking torque at
start. Disabled when set to 0.00 s.

No. Name Setting Range Default
b2-03 DC Injection Braking Time at Start 0.00 to 10.00 s 0.00 s
Note: Before starting an uncontrolled rotating motor (e.g., a fan motor driven by windmill effect), use DC Injection or Speed Search to stop the

motor or detect motor speed before starting it. Otherwise, motor stalling and other faults can occur.

Bl b2-04: DC Injection Braking Time at Stop

Sets the time of DC Injection Braking at stop. Used to completely stop a motor with high inertia load after ramp down. Increase
the value if the motor still coasts by inertia after it should have stopped. Disabled when set to 0.00 s.

No. Name Setting Range Default
b2-04 DC Injection Braking Time at Stop 0.00 to 10.00 s 0.00 s
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Bl b3-01: Speed Search Selection at Start

Determines if Speed Search is automatically performed when a Run command is issued.

No. Parameter Name Setting Range Default
b3-01 Speed Search Selection at Start 0,1 Detegnf_iggd by

Setting 0: Disabled

This setting starts operating the drive at the minimum output frequency when the Run command is entered. If external Speed
Search 1 or 2 is already enabled by a digital input, the drive will start operating with Speed Search.

Setting 1: Enabled
This setting performs Speed Search when the Run command is entered. The drive begins running the motor once Speed Search
is complete.

Bl b3-02: Speed Search Deactivation Current

Sets the operating current for Speed Search as a percentage of the drive rated current. Normally there is no need to change
this setting. Lower this value if the drive has trouble restarting.

No. Name Setting Range Default
b3-02 Speed Search Deactivation Current 0 to 200% Detegnllfggd by
Note: When parameter A1-02 = 0 (V/f Control) the factory default setting is 120.

Bl b3-03: Speed Search Deceleration Time

Sets the output frequency reduction ramp used by Current Detection Speed Search (b3-24 = 0) and by the Current Injection
Method of Speed Estimation (b3-24 = 1). The time entered into b3-03 will be the time to decelerate from maximum frequency
(E1-04) to minimum frequency (E1-09).

Setting Range Default
0.1t0 10.0s 20s

No. Name
b3-03 Speed Search Deceleration Time

Bl b3-04: V/f Gain during Speed Search

During Speed Search, the output voltage calculated from the V/f pattern is multiplied with this value. Changing this value can
help reduce the output current during Speed Search.

No. Name Setting Range Default
b3-04 V/f Gain during Speed Search 10 to 100% Dete(1;r2n_i(1)1§d by

B b3-05: Speed Search Delay Time

In cases where an output contactor is used between the drive and the motor, the contactor must be closed before Speed Search
can be performed. This parameter can be used to delay the Speed Search operation, giving the contactor enough time to close

completely.
No. Name Setting Range Default
b3-05 Speed Search Delay Time 0.0 to 100.0 s 0.2s

Start-Up Programming

& Operation

H b3-06: Output Current 1 during Speed Search

Sets the current injected to the motor at the beginning of Speed Estimation Speed Search as a factor of the motor rated current
setin E2-01. If the motor speed is relatively slow when the drive starts to perform Speed Search after a long period of baseblock,
it may be helpful to increase the setting value. The output current during Speed Search is automatically limited by the drive
rated current.

No. Name Setting Range Default
b3-06 Output Current 1 during Speed Search 0.0t0 2.0 Deteg;_lgfd by
Note: Use Current Detection Speed Search if Speed Estimation is not working correctly even after adjusting b3-06.
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B b3-10: Speed Search Detection Compensation Gain

Sets the gain for the detected motor speed of the Speed Estimation Speed Search. Increase the setting only if an overvoltage
fault occurs when the drive restarts the motor.

No. Name Setting Range Default
b3-10 Speed Search Detection Compensation Gain 1.00 to 1.20 1.05

H b3-14: Bi-Directional Speed Search Selection

Sets how the drive determines the motor rotation direction when performing Speed Estimation Speed Search.

No. Parameter Name Setting Range Default
b3-14 Bi-Directional Speed Search Selection 0,1 1

Setting 0: Disabled

The drive uses the frequency reference to determine the direction of motor rotation to restart the motor.
Setting 1: Enabled

The drive detects the motor rotation direction to restart the motor.

Bl b3-17: Speed Search Restart Current Level

Sets the current level at which Speed Estimation is restarted as a percentage of drive rated current to avoid overcurrent and
overvoltage problems since a large current can flow into the drive if the difference between the estimated frequency and the
actual motor speed is too big when performing Speed Estimation.

No. Name Setting Range Default
b3-17 Speed Search Restart Current Level 0 to 200% 110%

Bl b3-18: Speed Search Restart Detection Time

Sets the time for which the current must be above the level set in b3-17 before restarting Speed Search.

No. Name
b3-18 Speed Search Restart Detection Time

H b3-19: Number of Speed Search Restarts

Sets the number of times the drive should attempt to find the speed and restart the motor. If the number of restart attempts
exceeds the value set to b3-19, the SEr fault will occur and the drive will stop.

Setting Range Default
0.00 to 1.00 s 0.10 s

No. Name Setting Range Default
b3-19 Number of Speed Search Restarts 0to 10 3
Bl b3-24: Speed Search Method Selection
Sets the Speed Search method used.
No. Parameter Name Setting Range Default
b3-24 Speed Search Method Selection 0,1 0

Setting 0: Current Detection
Setting 1: Speed Estimation
B b3-25: Speed Search Wait Time

Sets the wait time between Speed Search restarts. Increase the wait time if problems occur with overcurrent, overvoltage, or
if the SEr fault occurs.

No.

Name

Setting Range

Default

b3-25

Speed Search Wait Time

0.0t0 300.0 s

05s
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Bl b3-27: Start Speed Search Select

Selects a condition to activate Speed Search Selection at Start (b3-01) or External Speed Search Command 1 or 2 from the
multi-function input.

No. Name Setting Range Default

b3-27 Start Speed Search Select 0,1 0

Setting 0: Triggered when a Run Command Is Issued (Normal)
Setting 1: Triggered when an External Baseblock Is Released
B b5-01: Pl Function Setting

Enables or disables the PI operation and selects the PI operation mode.

No. Parameter Name Setting Range Default

b5-01 PI Function Setting 0,1,3 0

Setting 0: Pl Disabled
Setting 1: Output Frequency = Pl Output 1
The PI controller is enabled and the PI output builds the frequency reference.

Setting 3: Output Frequency = Frequency Reference + Pl Output 1
The PI controller is enabled and the PI output is added to the frequency reference.
B b5-02: Proportional Gain Setting (P)

Sets the P gain applied to the PI input. Larger values will tend to reduce the error but may cause oscillations if set too high,
while lower values may allow too much offset between the setpoint and feedback.

No. Name Setting Range Default

b5-02 Proportional Gain Setting (P) 0.00 to 25.00 2.00

B b5-03: Integral Time Setting (l)

Sets the time constant used to calculate the integral of the PI input. The shorter the integral time set to b5-03, the faster the
offset will be eliminated. If the integral time is set too short, however, overshoot or oscillation may occur. To turn off the
integral time, set b5-03 to 0.00.

No. Name Setting Range Default

b5-03 Integral Time Setting (1) 0.0 t0 360.0 s 0.5s

B b5-04: Integral Limit Setting

Sets the maximum output possible from the integral block as a percentage of the maximum frequency (E1-04).

No. Name Setting Range Default
b5-04 Integral Limit Setting 0.0 to 100.0% 100.0%
Note: On some applications, especially those with rapidly varying loads, the output of the PI function may show a fair amount of oscillation.

Program b5-04 to apply a limit to the integral output and suppress this oscillation.

H b5-06: Pl Output Limit

Sets the maximum output possible from the entire PI controller as a percentage of the maximum frequency (E1-04).

No. Name Setting Range Default

b5-06 PI Output Limit 0.0 to 100.0% 100.0%

H b5-07: Pl Offset Adjustment

Sets the offset added to the PI controller output as a percentage of the maximum frequency (E1-04).

No. Name Setting Range Default

b5-07 PI Offset Adjustment -100.0 to 100.0% 0.0%
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B b5-08: Pl Primary Delay Time Constant

Sets the time constant for the filter applied to the output of the PI controller. Normally, change is not required.

No. Name Setting Range Default
b5-08 PI Primary Delay Time Constant 0.00 to 10.00 s 0.00 s
Note: Useful when there is a fair amount of oscillation or when rigidity is low. Set to a value larger than the cycle of the resonant frequency.

Increasing this time constant may reduce the responsiveness of the drive.

H b5-09: Pl Output Level Selection

Reverses the sign of the PI controller output signal. Normally a positive PI input (feedback smaller than setpoint) leads to
positive PI output.

No. Parameter Name Setting Range Default
b5-09 PI Output Level Selection 0,1 0

Setting 0: Normal Output
A positive PI input causes an increase in the PI output (direct acting).

Setting 1: Reverse Output
A positive PI input causes a decrease in the PI output (reverse acting).

H b5-10: Pl Output Gain Setting

Applies a gain to the PI output and can be helpful when the PI function is used to trim the frequency reference (b5-01 =3 or
4).

No. Name Setting Range Default
b5-10 PI Output Gain Setting 0.00 to 25.00 1.00

Bl b5-11: Pl Output Reverse Selection

Determines whether a negative PI output reverses the direction of drive operation. This parameter has no effect when the PI
function trims the frequency reference (b5-01 = 3) and the PI output will not be limited (same as b5-11 =1).

No. Parameter Name Setting Range Default
b5-11 PI Output Reverse Selection 0,1 0

Setting 0: Reverse Disabled
Negative PI output will be limited to 0 and the drive output will be stopped.

Setting 1: Reverse Enabled
Negative PI output will cause the drive to run in the opposite direction.

B b5-12: Pl Feedback Loss Detection Selection

Enables or disables the feedback loss detection and sets the operation when a feedback loss is detected.

No. Parameter Name Setting Range Default
b5-12 PI Feedback Loss Detection Selection 0to2 0

Setting 0: Digital Output Only

A digital output set for “PI feedback low” (H2-OOO = 3E) will be triggered if the PI feedback value is below the detection
level set to b5-13 for the time set to b5-14 or longer. A digital output set for “PI feedback high” (H2-O0O = 3F) will be triggered
if the PI feedback value is beyond the detection level set to b5-36 for longer than the time set to b5-37. Neither a fault nor an
alarm is displayed on the HOA keypad and the drive will continue operation. The output resets when the feedback value leaves
the loss detection range.

Setting 1: Feedback Loss Alarm

If the PI feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low” alarm
will be displayed and a digital output set for “PI feedback low” (H2-O0O = 3E) will be triggered. If the PI feedback value
exceeds the level set to b5-36 for longer than the time set to b5-37, a “FBH - Feedback High” alarm will be displayed and a
digital output set for “PI feedback high” (H2-O0O = 3F) will be triggered. Both events trigger an alarm output (H1-O0O = 10).
The drive will continue operation. The alarm and outputs reset when the feedback value leaves the loss detection range.
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Setting 2: Feedback Loss Fault

If the PI feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FbL - Feedback Low” fault
will be displayed. If the PI feedback value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FbH - Feedback
High” fault will be displayed. Both events trigger a fault output (H1-COO = E) and cause the drive to stop the motor.

B b5-13: Pl Feedback Low Detection Level

Sets the feedback level used for PI feedback low detection. The PI feedback must fall below this level for longer than the time

set to b5-14 before feedback loss is detected.

No. Name Setting Range Default
b5-13 PI Feedback Low Detection Level 0 to 100% 0%
B b5-14: Pl Feedback Low Detection Time
Sets the time that the PI feedback has to fall below b5-13 before feedback loss is detected.
No. Name Setting Range Default
b5-14 PI Feedback Low Detection Time 0.0to25.5s 1.0s

B b5-15: Pl Sleep Function Start Level
Sets the level that triggers PI Sleep/Snooze.

The drive goes into Sleep/Snooze mode if the PI output or frequency reference is smaller than b5-15 for longer than the time
set to b5-16. The drive resumes operation when the PI output or frequency reference is above b5-15 for longer than the time

set to b5-16.
No. Name Setting Range Default
b5-15 PI Sleep Function Start Level 0.0 to 240.0 Hz 0.0 Hz
B b5-16: Pl Sleep Delay Time
Sets the delay time to activate or deactivate the PI Sleep/Snooze function.
No. Name Setting Range Default
b5-16 PI Sleep Delay Time 0.0to25.5s 0.0s

B b5-17: Pl Accel/Decel Time

The PI acceleration/deceleration time is applied on the PI setpoint value.

When the setpoint changes quickly, the normal C1-00 acceleration times reduce the responsiveness of the system as they
are applied after the PI output. The PI accel/decel time helps avoid the hunting and overshoot and undershoot that can result
from the reduced responsiveness.
The PI acceleration/deceleration time can be canceled using a digital input programmed for “PI SFS cancel” (H1-O0 = 34).
No. Name Setting Range Default
b5-17 PI Accel/Decel Time 0.0 to 6000.0 s 0.0s
H b5-18: Pl Setpoint Selection
Enables or disables parameter b5-19 for PI setpoint.
No. Parameter Name Setting Range Default
b5-18 PI Setpoint Selection 0,1 0

Setting 0: Disabled
Parameter b5-19 is not used as the PI setpoint.

Setting 1: Enabled
Parameter b5-19 is used as PI setpoint.

H b5-19: Pl Setpoint Value
Used as the PI setpoint if parameter b5-18 = 1.
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No. Name Setting Range Default
b5-19 PI Setpoint Value 0.00 to 100.00% 0.00%

B b5-20: Pl Setpoint Scaling
Determines the units for the PI Setpoint Value (b5-19) and monitors U5-01 and U5-04.

No. Parameter Name Setting Range Default
b5-20 PI Setpoint Scaling 0to3 1
Setting 0: Hz

The setpoint and PI monitors are displayed in Hz with a resolution of 0.01 Hz.

Setting 1: %
The setpoint and PI monitors are displayed as a percentage with a resolution of 0.01%.

Setting 2: r/min
The setpoint and PI monitors are displayed in r/min with a resolution of 1 r/min.

Setting 3: User Defined

Parameters b5-38 and b5-39 determine the units and resolution used to display the values the setpoint in b5-19, and PI monitors
U5-01 and US-04.

H b5-21: Pl Sleep Input Source

Selects the Sleep Function characteristic action. When b5-21 is set to 1, the Sleep Function Start Level (b5-15) is compared
to the output of the drive (Speed Command after PI Block). Use this setting for open loop control.

The Sleep Function Start Level (b5-15) can be compared to the drive input or setpoint by setting b5-21 to 0.
When b5-21 is set to 2, a variation of the Sleep Function called “Snooze” is enabled. See parameters b5-22 to b5-27 for details.

No. Parameter Name Setting Range Default
b5-21 PI Sleep Input Source 0to?2 1
Setting 0: Pl Setpoint
Setting 1: SFS Input
Setting 2: Snooze
B b5-22: Pl Snooze Level
Sets the PI Snooze function start level as a percentage of maximum frequency.
No. Parameter Name Setting Range Default
b5-22 PI Snooze Level 0 to 100% 0%
Bl b5-23: Pl Snooze Delay Time
Sets the PI Snooze function delay time in seconds.
No. Parameter Name Setting Range Default
b5-23 PI Snooze Level 01t02600s 0s

B b5-24: Pl Snooze Deactivation Level

When the PI feedback drops below this level, normal operation starts again. Sets as a percentage of maximum frequency.

No. Parameter Name Setting Range Default
b5-24 PI Snooze Wake-up Level 0 to 100% 0%
Bl b5-25: Pl Setpoint Boost Setting
Temporary increase of PI setpoint to create an overshoot of the intended PI setpoint.
No. Parameter Name Setting Range Default
b5-25 PI Boost Setting Level 0to 100% 0%
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B b5-26: Pl Maximum Boost Time

Associated with the Snooze Function. In cases where the temporary PI Setpoint (intended PI setpoint + PI Setpoint Boost)
cannot be reached within the PI Maximum Boost Time (b5-26), the Setpoint Boost is interrupted and the Drive output is turned
off.

No. Parameter Name Setting Range Default
b5-26 PI Maximum Boost Time 0 to 2600 s 0s

B b5-27: Pl Snooze Feedback Level

The second method of initiating the Snooze Function. The drive output shuts off when the PI feedback level exceeds the PI
Snooze Feedback Level (b5-27).

Normal drive and PI operation return after the PI feedback drops below the PI Snooze Deactivation Level (b5-24). Snooze
activates when both b5-22 and b5-27 conditions are met. There is no time delay for deactivation.

Sets as a percentage of maximum frequency.

No. Parameter Name Setting Range Default
b5-27 PI Snooze Feedback Level 0 to 100% 60%

B b5-28: Pl Feedback Function Selection

When b5-28 is set to 1, the square root of the PI feedback is compared to the PI Setpoint to determine appropriate drive output
to properly regulate the system.

This is helpful in cases where the measured feedback is pressure, but the PI loop needs to regulate flow.

No. Parameter Name Setting Range Default
b5-28 PI Feedback Function Selection 0,1 0
0: Disabled

1: Square Root
H b5-29: Pl Square Root Gain

A multiplier applied to the square root of the feedback. If the PI Function is regulating the flow of a closed loop system by
using a pressure feedback, it may be convenient to view the square root of the PI output using monitor U1-37.

No. Parameter Name Setting Range Default
b5-29 PI Square Root Gain 0.00 to 2.00 0.00
B b5-30: Pl Feedback Offset
Sets PI feedback Offset as a percentage of maximum frequency.
No. Parameter Name Setting Range Default
b5-30 PI Feedback Offset 0.00 to 100.00% 0.00%

H b5-34: Pl Output Lower Limit

Sets the minimum possible PI controller output as a percentage of the maximum output frequency (E1-04). The lower limit is
disabled when set to 0.00%

No. Name Setting Range Default
b5-34 PI Output Lower Limit -100.0 to 100.0% 0.0%

B b5-35: Pl Input Limit

Sets the maximum allowed PI input as a percentage of the maximum output frequency (E1-04). Parameter b5-35 acts as a
bipolar limit.

No. Name Setting Range Default
b5-35 PI Input Limit 0 to 1000.0% 1000.0%
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B b5-36: Pl Feedback High Detection Level

Sets the feedback level used for PI feedback high detection. The PI feedback must exceed this level for longer than the time

set to b5-37 before feedback loss is detected.

No. Name Setting Range Default
b5-36 PI Feedback High Detection Level 0 to 100% 100%
Bl b5-37: Pl Feedback High Detection Time
Sets the time that the PI feedback must exceed the value set to b5-36 before feedback loss is detected.
No. Name Setting Range Default
b5-37 PI Feedback High Detection Time 0.0to255s 1.0s

Bl b5-38, b5-39: Pl Setpoint User Display, Pl Setpoint Display Digits
When parameter b5-20 is set to 3, parameters b5-38 and b5-39 set a user-defined display for the PI setpoint (b5-19) and PI

feedback monitors (U5-01, U5-04).

Parameter b5-38 determines the display value when the maximum frequency is output and parameter b5-39 determines the

number of digits. The setting value is equal to the number of decimal places.

No. Name Setting Range Default
b5-38 PI Setpoint User Display 1 to 60000 Deteg?_i ;gd by
b5-39 PI Setpoint Display Digits 0to3 Detetl;rsn_ i;gd by

Bl b5-40: Frequency Reference Monitor Content During Pl
Sets the content of the frequency reference monitor display (U1-01) when PI control is active.

No. Name Setting Range Default

b5-40 Frequency Reference Monitor Content During PI 0,1 0

Setting 0: Frequency Reference after PI

Monitor U1-01 displays the frequency reference increased or reduced for the PI output.

Setting 1: Frequency Reference
Monitor U1-01 displays the frequency reference value.
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B b5-41: Pl Unit Selection
Sets the display units in U5-14 and US5-15.

No. Name

Setting Range

Default

b5-41 PI Unit Selection

0to 14

0

Setting 0: WC (Inch of Water)

Setting 1: PSI (Pounds per Square Inch)
Setting 2: GPM (Gallons per Minute)
Setting 3: F (Degrees Fahrenheit)

Setting 4: CFM (Cubic Feet per Minute)
Setting 5: CMH (Cubic Meters per Hour)
Setting 6: LPH (Liters per Hour)

Setting 7: LPS (Liters per Second)

Setting 8: Bar (Bar)

Setting 9: Pa (Pascal)

Setting 10: C (Degrees Celsius)

Setting 11: Mtr (Meters)

Setting 12: Ft (Feet)

Setting 13: LPN (Liters per Minute)

Setting 14: CMM (Cubic Meters per Minute)
H b5-42: Pl Output Monitor Calculation Method

No. Name

Setting Range

Default

b5-42 PI Output Monitor Calculation Method

0to3

0

Setting 0: Linear
The monitor displays PI output.

Setting 1: Square Root
The monitor displays square root PI output.

Setting 2: Quadratic
The monitor displays 1/(PI output)?

Setting 3: Cubic
The monitor displays 1/(PI output)?

B b5-43/b5-44: Custom Pl Output Monitor Setting 1/2

Set the maximum monitor value at maximum frequency. U5-14 and U5-15 show Custom PI output. U5-14 shows the upper

4 digits and U5-15 shows the lower 4 digits. It shows 999999.99 maximum.

No. Name Setting Range Default
b5-43 Custom PI Output Monitor Setting 2 0 to 9999 0
b5-44 Custom PI Output Monitor Setting 2 0.00 to 99.99 0.00

Bl b5-45: Custom Pl Output Monitor Setting 3

b5-14 shows Custom PI Output. b5-45 sets the minimum display value at zero speed. This function is effective when b5-42

is set to 0 (Linear).

No. Name

Setting Range

Default

b5-45 Custom PI Output Monitor Setting 3

0

999.9
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H b5-46: Pl Setpoint Monitor Unit Selection
Sets the HOA keypad display units in U5-01 and U5-04 when b5-20 is set to 3.

No. Name Setting Range Default

b5-46 PI Setpoint Monitor Unit Selection 0to 14 0

Setting 0: WC (Inch of Water)

Setting 1: PSI (Pounds per Square Inch)

Setting 2: GPM (Gallons per Minute)

Setting 3: F (Degrees Fahrenheit)

Setting 4: CFM (Cubic Feet per Minute)

Setting 5: CMH (Cubic Meters per Hour)

Setting 6: LPH (Liters per Hour)

Setting 7: LPS (Liters per Second)

Setting 8: Bar (Bar)

Setting 9: Pa (Pascal)

Setting 10: C (Degrees Celsius)

Setting 11: Mtr (Meters)

Setting 12: Ft (Feet)

Setting 13: LPN (Liters per Minute)

Setting 14: CMM (Cubic Meters per Minute)

B b5-47: Reverse Operation Selection 2 by Pl Output
Determines whether a negative PI output reverses the direction of drive operation. When the PI function is used to trim the

frequency reference (b5-01 = 3), this parameter has no effect and the PI output will not be limited
(same as b5-11 =1).

No. Name Setting Range Default
b5-47 Reverse Operation Selection 2 by PI Output 0,1 1

Setting 0: Reverse Disabled
Negative PI output will be limited to zero and the drive output will be stopped.

Setting 1: Reverse Enabled
Negative PI output will cause the drive to run in the opposite direction.

B C2-01 and C2-02: S-Curve Characteristics

C2-01 and C2-02 set separate S-curves for each section of the acceleration or deceleration.

No. Parameter Name Setting Range Default
C2-01 S-Curve Characteristic at Accel Start Determined by
0.00 to 10.00 s Al1-02
C2-02 S-Curve Characteristic at Accel End 0.20s

Figure 4.30 illustrates S-curve application.
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FWD run

REV run

Output

frequency C2-01

1
'

i

c2:02 O

2

<1> S-Curve characteristic at Decel Start/End is fixed to 0.20 s.

)

0s<1>

Figure 4.30 S-Curve Timing Diagram - FWD/REV Operation

Setting the S-curve will increase the acceleration and deceleration times.
Actual accel time = accel time setting + (C2-01 + C2-02) / 2
B C6-03, C6-04, C6-05: Carrier Frequency Upper Limit, Lower Limit, Proportional Gain

Note: C6-04 and C6-05 are available in V/f Control mode only.
These parameters set a user-defined or a variable carrier frequency. Set C6-02 to F to set the upper and lower limits and the

carrier frequency proportional gain.

No. Parameter Name Setting Range Default
C6-03 Carrier Frequency Upper Limit 1.0 to 15.0 kHz )
C6-04 Carrier Frequency Lower Limit (V/f Control only) 1.0 to 15.0 kHz Detegg_lggd by
C6-05 Carrier Frequency Proportional Gain (V/f Control only) 0to 99

Setting a Fixed User-Defined Carrier Frequency
A carrier frequency between the fixed selectable values can be entered in parameter C6-03 when C6-02 is set to F.

In V/f Control, adjust parameter C6-04 to the same value as C6-03.

Setting a Variable Carrier Frequency (V/f Control)

In V/f Control, the carrier frequency can be set up to change linearly with the output frequency by setting the upper and lower
limits for the carrier frequency and the carrier frequency proportional gain (C6-03, C6-04, C6-05) as shown in Figure 4.31.

Carrier Frequency

C6-03

C6-04 Freque

«— Output
" puncy x C6-05

E1-04
Max Output Frequency

Output Frequency

Figure 4.31 Carrier Frequency Changes Relative to Output Frequency

Note: When C6-05 is set lower than 7, C6-04 is disabled and the carrier frequency will be fixed to the value set in C6-03.

H d1-01 to d1-04, d1-16, and d1-17: Frequency References 1 to 4, 16, and Jog Frequency

Reference

The drive lets the user switch between up to 5 preset frequency references during run (including the Jog reference) through
the digital input terminals. The drive uses the acceleration and deceleration times that have been selected when switching

between each frequency reference.

The Jog frequency overrides all other frequency references and must be selected by a separate digital input.

The multi-speed references 1 and 2 can be provided by analog inputs.
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No. Parameter Name Setting Range Default
d1-01 to d1-04 Frequency Reference 1 to 4 0.00 to 240.00 Hz <> <2> 0.00 Hz <*>
d1-16 Frequency Reference 16 0.00 to 240.00 Hz <I> <% 0.00 Hz <>
d1-17 Jog Frequency Reference 0.00 to 240.00 Hz <> <> 6.00 Hz <*>

<1> The upper limit is determined by the maximum output frequency (E1-04) and upper limit for the frequency reference (d2-01).
<2> Setting units are determined by parameter 01-03. The default is “Hz” (01-03 = 0).

Multi-Step Speed Selection

To use several speed references for a multi-step speed sequence, set the H1-OOO parameters to 3 and 4. To assign the Jog
reference to a digital input, set H1-OOO to 6.

Notes on using analog inputs as Multi-Speed 1 and 2:

* The first frequency reference (Multi-Speed 1) comes from the source specified in b1-01. When using an analog input terminal
to supply the frequency reference, assign the frequency reference source to the control terminals (b1-01 = 1).

» When an analog input is set to “Auxiliary frequency 1 (H3-02 or H2-06 = 2), the value set to this input will be used as the
Multi-Step Speed 2 instead of the value set to parameter d1-02. If no analog inputs are set for “Auxiliary frequency 17, then
d1-02 becomes the reference for Multi-Step Speed 2.

Select the different speed references as shown in Table 4.23. Figure 4.32 illustrates the multi-step speed selection.

Table 4.23 Multi-Step Speed Reference and Terminal Switch Combinations
Multi-Step Speed | Multi-Step Speed 2 Jog Reference

GG H1-OO=3 H1-OO=4 H1-OO =6
Frequency Reference 1 (set in b1-01) OFF OFF OFF
Frequency Reference 2
(d1-02 or input terminal A1, A2) ON OFF OFF
Frequency Reference 3
(d1-03 or input terminal A1, A2) OFF ON OFF
Frequency Reference 4 (d1-04) ON ON OFF
Jog Frequency Reference (d1-17) </~ - - ON
<1> The Jog frequency overrides all other frequency references.
Frequency
reference d1-04
d1-02 d1-03 /
d1-01 A2/
(A1) / d1-17
Time
FWD (REV) Run/Stop ON
Multi-step Speed Ref. 1 ON ON
Multi-step Speed Ref. 2 ON
Jog Reference ON

Figure 4.32 Preset Reference Timing Diagram

B d2-03: Master Speed Reference Lower Limit

Sets a lower limit as a percentage of the maximum output frequency that will only affect a frequency reference entered from
the analog input terminals (A1 or A2) as the master speed reference. This is unlike parameter d2-02, which affects all frequency
references regardless of their source.

Note: When lower limits are set to both parameters d2-02 and d2-03, the drive uses the greater of those two values as the lower limit.
No. Parameter Name Setting Range Default
d2-03 Master Speed Reference Lower Limit 0.0 to 110.0% 0.0%
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H d3-01 to d3-04: Jump Frequencies 1, 2, 3 and Jump Frequency Width

The Jump frequencies are frequency ranges at which the drive will not operate. The drive can be programmed with three
separate Jump frequencies to avoid operating at speeds that cause resonance in driven machinery. If the speed reference falls
within a Jump frequency dead band, the drive will clamp the frequency reference just below the dead band and only accelerate

past it when the frequency reference rises above the upper end of the dead band.

Setting parameters d3-01 through d3-03 to 0.0 Hz disables the Jump frequency function.

No. Parameter Name Setting Range Default
d3-01 Jump Frequency 1 0.0 to 240.0 Hz 0.0 Hz
d3-02 Jump Frequency 2 0.0 to 240.0 Hz 0.0 Hz
d3-03 Jump Frequency 3 0.0 to 240.0 Hz 0.0 Hz
d3-04 Jump Frequency Width 0.0 to 20.0 Hz 1.0Hz

Figure 4.33 shows the relationship between the Jump frequency and the output frequency.

Output
frequency

Frequency
reference

decreaies/

<

\

[

A
/(Frequency

reference
increases

> L.
\ A ' i Jump
T H Frequency
' ' WA
' ' 1 Width (d3-04
/ . / i (6509
o H
> I '
\ A " Jump !
1 Frequency !
- / 1 Width (d3-04) '
Lo - :
! ! Jump H '
' L Frequency ! !
' 17 Width (d3-04) |
y y y
Jump Jump Jump I:?;:ig:y
Frequency 3 Frequency 2 Frequency 1

d3-03

d3-02

d3-01

Figure 4.33 Jump Frequency Operation

1. The drive will use the active accel/decel time to pass through the specified dead band range, but will not allow continuous operation in

Note: o
that range. £
2. When setting more than one Jump frequency, make sure that d3-01> d3-02 > d3-03. E
©
B E1-03: V/f Pattern Selection 6«2‘_’5
Selects the V/f pattern for the drive and motor from 15 predefined patterns or creates a custom V/f pattern. %g
v a
No. Parameter Name Setting Range Default %S
E1-03 V/f Pattern Selection 0to F<> F <> ﬂ

<1> Settings 0 through E are not available in OLV/PM (A1-02 = 5).
<2> Parameter is not reset to the default value when the drive is initialized using A1-03.

Setting a Predefined V/f Pattern (Setting 0 to F)
Choose the V/f pattern that best meets the application demands from the table below. These settings are available only in
V/f Control modes. Set the correct value to E1-03. Parameters E1-04 to E1-13 can only be monitored, not changed.

Note:

1. Setting an improper V/f pattern may result in low motor torque or increased current due to overexcitation.

2. Drive initialization does not reset parameter E1-03.
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Table 4.24 Predefined V/f Patterns

Setting Specification Characteristic Application

0 50 Hz

1 60 Hz Constant torque For general purpose applications. Torque remains constant
2 60 Hz (with 50 Hz base) q regardless of changes to speed.

3 72 Hz (with 60 Hz base)

4 50 Hz, Variable torque 1

5 50 Hz, Variable torque 2 Variable torque For fans, pumps, and other applications where the required
6 50 Hz, Variable torque 3 q torque changes as a function of the speed.

7 50 Hz, Variable torque 4

8 50 Hz, Mid starting torque Select high starting torque when:

9 50 Hz, High starting torque Hieh startine torque » Wiring between the drive and motor exceeds 150 m.

A 60 Hz, Mid starting torque £ gtorq * A large amount of starting torque is required.

B 60 Hz, High starting torque * An AC reactor is installed.

C 90 Hz (with 60 Hz base)

- Output voltage is constant when operating at greater than

D 120 Hz (with 60 Hz base) Constant output 60 Hz.

E 180 Hz (with 60 Hz base)

F . Used for variable torque applications. The default setting is
i 60 Hz Variable torque the same as V/f pattern Setting 7.

<1> Setting F enables a custom V/f pattern by changing parameters E1-04 to E1-13. When the drive is shipped, the default values for parameters E1-04
to E1-13 are equal to predefined V/f pattern 1.

The following tables show details on predefined V/f patterns.

Predefined V/f Patterns for Models CIMR-ZOO2A0011 to 2A0024 and CIMR-Z[04A0005 to 4A0011
The values in the following graphs are specific to 200 V class drives. Double the values for 400 V class drives.

Table 4.25 Constant Torque Characteristics, Settings 0 to 3

Setting = 0 50 Hz Setting = 1 60 Hz Setting = 2 60 Hz Setting = 3 72 Hz
200 [--nnnmeeeeeeeees 200 (e ememmnennoees , 200 [-nemememenens — 200 [--nemmmmmennns :
s = . s '
° S < s
g s g g
s g 3 S
15 f-- S 15¢- > 15 |- 15 |-
9t-o ¢ : 9t ¢ : 9r-1 R 9r-( i
01325 50 015 3 60 0153 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.26 Variable Torque Characteristics, Settings 4 to 7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz
200 (- nmememmennes . 200 [-nnmemememnns . 200 [-eoeomommenennaes , 200 [wmnmmm e ,
e =) s s
5 - g % 5
Sasfoes g 0z T] L :
> 9l- > S 9f-
8- : ; ; ] 8L : ] : ]
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.27 High Starting Torque, Settings 8 to B
Setting = 8§ 50 Hz Setting =9 50 Hz Setting = A 60 Hz Setting =B 60 Hz
200 fennmemenenans , 200 [onnmmmmmmnenes : 200 [ememmmmmmmennaes , 200 -semsmmnemnnns ,
s s 2 s
Iy P o %
g 8 24 £ & 24
S 19 |- 9 > 19 3
> > 3l ! S 151-
M- : : 1 1 : 1 : ]
0 1325 50 01325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Table 4.28 Rated Output Operation, Settings C to F

Setting = C 90 Hz Setting = D 120 Hz Setting=E | 180 Hz
200 [--nnnmmmmmmmes . 200 prnmmmmmenmnes . 1010 P
S 5 S
= 3 5
S 15¢- > 15 > 151.
o P o P o L
0153 60 90 0153 60120 0153 60180
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)

Predefined V/f Patterns for Models CIMR-Z[O2A0031 to 2A0211 and CIMR-Z[04A0014 to 4A0096
The values in the following graphs are specific to 200 V class drives. Double the values for 400 V class drives.

Table 4.29 Rated Torque Characteristics, Settings 0 to 3

Setting = 0 50 Hz Setting = 1 60 Hz Setting=2 | 60 Hz Setting=3 |  72Hz
200 [-eemmmneemnnans 200 ] .
s =S s
CRVY W 41- 214} 14}y
7t : 7t : 7t L 7t(i i
01325 50 0153 60 0153 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.30 Variable Torque Characteristics, Settings 4 to 7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz
b S . ] PR . 1] , ] . ,
s S g :
& & 50 S S 50
Zac | . gV Sl 50
535 s | s 35 s
6 : ] ] ] 61 : ] ] ]
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.31 High Starting Torque, Settings 8 to B
Setting = 8 50 Hz Setting =9 50 Hz Setting = A 60 Hz Setting = B 60 Hz
200 --nmemenmmaes , ] S ] . ,
s s s
g g 18 g%
2 3 3
13
= 9t-1 : ' ' = 9tf- ' 1 = ! 1
0 1325 50 0 1.325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.32 Constant Output, Settings C to F
Setting = C 90 Hz Setting = D 120 Hz Setting = E 180 Hz Setting = F 60 Hz
b4 . 200 -mnmemmmnmenes . 200 (--nnnmememnnes . 230
s ' s s ' s
s S S kS
sl 24l 14l 164}y
7( A UNE P 7t P g1t
0153 60 90 0153 60120 0153 60180 0153
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Predefined V/f Patterns for Models CIMR-Z[02A0273 to 2A0396 and CIMR-Z[14A0124 to 4A0590
The values in the following graphs are specific to 200 V class drives. Double the values for 400 V class drives.

Table 4.33 Rated Torque Characteristics, Settings 0 to 3

Frequency (Hz)

5 3
Frequency (Hz)

Frequency (Hz)

Setting = 0 50 Hz Setting = 1 60 Hz Setting = 2 60 Hz Setting = 3 72 Hz

200 [-nmnoemneenee 200 [oneeemneeenees : 200 [ --nmemmmneees
s ’ 2 ; S
3 & 8
8 £ g
- s s

12 F----7 121---— 12}-

6 |- : : -- : 6r-1 ¢ H | 6 H Vo

0 1325 50 015 60 0153 50 60 0153 60 72

Frequency (Hz)

Table 4.34 Variable Torque

Characteristics, Settings 4 to 7

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz
200 pemememmnee- . 200 femememnnees , 200 [nnmmnmnnnenaes , 200 peemmmmemmm ey
s ' < ' < ' s
by < < Y
2l 550 |--emy Sl S 50 |--n--o
S T sp : I :
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.35 High Starting Torque, Settings 8 to B
Setting = 8 50 Hz Setting =9 50 Hz Setting = A 60 Hz Setting =B 60 Hz
200 200 200 o= cmsmmmemeonany , 200 memem e meeneee
s s s ' s
8 = . = =
Sl 52 ( S . 520
[ ] ° : : e ] " i
0 1325 50 0 1.325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.36 Constant Output, Settings C to F
Setting = C 90 Hz Setting =D 120 Hz Setting = E 180 Hz
200 [mmrmmoennans 200 [-onrmnonnans . 200 [ -mnmmmmemnnnes
e s ' S
< g £
~ 12l 212 1l
6p-(: . 61 ] 6t-( ]
0153 60 90 0153 60120 0153 60180

Frequency (Hz)

B H3-01: Terminal A1 Signal Level Selection

Selects the input signal level for analog input A1. Set jumper S1 on the terminal board accordingly for voltage input or current

input.

No.

Default

Name

Setting Range

H3-01

Terminal A1 Signal Level Selection

0to3

0

Setting 0: 0 to 10 V with Zero Limit
The input level is 0 to 10 Vdc with zero limit. The minimum input level is limited to 0%, so that a negative input signal due
to gain and bias settings will be read as 0%.

Setting 1: 0 to 10 V without Zero Limit
The input level is 0 to 10 Vdc without zero limit. If the resulting voltage is negative after being adjusted by gain and bias
settings, then the motor will rotate in reverse.

Setting 2: 4 to 20 mA Current Input
The input level is 4 to 20 mA. Negative input values by negative bias or gain settings are limited to 0%.
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Setting 3: 0 to 20 mA Current Input
The input level is 0 to 20 mA. Negative input values by negative bias or gain settings are limited to 0%.

B H3-02: Terminal A1 Function Selection

Selects the input signal level for analog input Al.

No. Name Setting Range Default
H3-02 Terminal A1 Function Selection 0to 41 0

H H3-09: Terminal A2 Signal Level Selection

Selects the input signal level for analog input A2. Set Jumper S1 on the terminal board accordingly for a voltage input or
current input.

No. Name Setting Range Default
H3-09 Terminal A2 Signal Level Selection 0to3 2

Setting 0: 0 to 10 V with Zero Limit
The input level is 0 to 10 Vdc. Negative input values will be limited to 0. Refer to Setting 0: 0 to 10 V with Zero Limit on
page 168.

Setting 1: 0 to 10 V without Zero Limit
The input level is 0 to 10 Vdc. Negative input values will be accepted. Refer to Setting 1: 0 to 10 V without Zero Limit on
page 168.

Setting 2: 4 to 20 mA Current Input
The input level is 4 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0%.

Setting 3: 0 to 20 mA Current Input
The input level is 0 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0%.

B H3-10: Terminal A2 Function Selection

Determines the function assigned to analog input terminal A2.

No. Name Setting Range Default
H3-10 Terminal A2 Function Selection 0to 26 0

H Multi-Function Analog Input Terminal Settings

See Table 4.37 for information on how H3-02 and H3-10 determine functions for terminals A1 and A2.
Note: The scaling of all input functions depends on the gain and bias settings for the analog inputs. Set these to appropriate values when selecting
and adjusting analog input functions.
Table 4.37 Multi-Function Analog Input Terminal Settings
Setting Function Page Setting Function Page
0 Frequency Bias 169 9 Output Frequency Lower Limit Level -
1 Frequency Gain 170 B PI Feedback 170
2 Auxiliary Frequency Reference 1 170 C PI Setpoint 170
3 Auxiliary Frequency Reference 2 170 D Frequency Bias 170
4 Output Voltage Bias - E Motor Temperature (PTC Input) 170
5 Accel/Decel Time Gain - F Through Mode 170
6 DC Injection Braking Current - 16 Differential PI Feedback 170
7 Overtorque/Undertorque Detection Level - 25 Secondary PI Setpoint -
8 Stall Prevention Level During Run - 26 Secondary PI Feedback -

Setting 0: Frequency Bias

The input value of an analog input set to this function will be added to the analog frequency reference value. When the frequency
reference is supplied by a different source other than the analog inputs, this function will have no effect. Use this setting also
when only one of the analog inputs is used to supply the frequency reference.

By default, analog inputs A1 and A2 are set for this function. Simultaneously using A1 and A2 increases the frequency reference
by the total of all inputs.
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Example: If the analog frequency reference from analog input terminal A1 is 50% and a bias of 20% is applied by analog input
terminal A2, the resulting frequency reference will be 70% of the maximum output frequency.

Setting 1: Frequency Gain

The input value of an analog input set to this function will be multiplied with the analog frequency reference value.
Example: If the analog frequency reference from analog input terminal A1l is 80% and a gain of 50% is applied from analog
input terminal A2, the resulting frequency reference will be 40% of the maximum output frequency.

Setting 2: Auxiliary Reference 1

Sets the auxiliary frequency reference 1 when multi-step speed operation is selected. Refer to Multi-Step Speed Selection on
page 164 for details.

Setting 3: Auxiliary Reference 2

Sets the auxiliary frequency reference 2 when multi-step speed operation is selected. Refer to Multi-Step Speed Selection on
page 164 for details.

Setting B: Pl Feedback

Supplies the PI feedback value. This setting requires PI operation to be enabled in b5-01.

Setting C: Pl Setpoint

Supplies the PI setpoint value and makes the frequency reference selected in parameter b1-01 no longer the PI setpoint. PI
operation to be enabled in b5-01 to use this setting.

Setting D: Frequency Bias

The input value of an analog input set to this function will be added to the frequency reference. This function can be used with
any frequency reference source.

Setting E: Motor Temperature

In addition to motor overload fault detection oL.1, it is possible to use a PTC (Positive Temperature Coefficient) thermistor
for motor insulation protection.

Setting F: Through Mode

When set to F, an input does not affect any drive function, but the input level can still be read out by a PLC via a BACnet
communication or MEMOBUS/Modbus communications.

Setting 16: Differential Pl Feedback

If an analog value is set for this function, the PI controller is set for differential feedback. The difference of the PI feedback
input value and the differential feedback input value builds the feedback value used to calculate the PI input.

B H5-01: Drive Slave Address

Sets the drive slave address used for communications.

Note: Cycle the power after changing this parameter to enable the new setting.
No. Name Setting Range Default
H5-01 Drive Slave Address 0 to FFH IFH

Each slave drive must be assigned a unique slave address for serial communications to work. Slave addresses do not need to
be assigned in sequential order, but no two drives may share the same address.

B H5-02: Communication Speed Selection

Sets the communication speed.

Note: Cycle the power after changing this parameter to enable the new setting.
No. Name Setting Range Default
H5-02 Communication Speed Selection 0to7 3
H5-02 Communication Speed H5-02 Communication Speed
0 1200 bps 4 19200 bps
1 2400 bps 5 38400 bps
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H5-02

Communication Speed H5-02

Communication Speed

2

4800 bps 6

57600 bps

3

9600 bps 7

76800 bps

H H5-03: Communication Parity Selection

Sets the parity used for communications.

Note:

Cycle the power after changing this parameter to enable the new setting.

No.

Name

Setting Range

Default

H5-03

Communication Parity Selection

0to?2 0

Setting 0: No parity
Setting 1: Even parity
Setting 2: Odd parity

B H5-04: Stopping Method after Communication Error

Selects the stopping method after a communications error (CE) has occurred.

No.

Name

Setting Range

Default

H5-04

Stopping Method after CE

0to4 3

Setting 0: Ramp to Stop

Uses the deceleration time currently enabled.

Setting 1: Coast to Stop
Setting 2: Fast Stop

Setting 3: Alarm Only - Operation Continues

Setting 4: Run at d1-04

B H5-05: Communication Fault Detection Selection

Enables or disables the CE detection for communications.

No.

Name

Setting Range

Default

H5-05

Communication Fault Detection Selection

Oorl 1

Setting 0: Disabled

No communication error detection. The drive continues operation.

Setting 1: Enabled

If the drive does not receive data from the master for longer than the time set to H5-09, then a CE fault will be triggered and
the drive will operate as determined by parameter H5-04.

B H5-06: Drive Transmit Wait Time

Sets the time the drive waits after receiving data from a master until responding data.

No.

Name

Setting Range

Default

H5-06

Drive Transmit Wait Time

5 to 65 ms 5 ms

PLC—Drive Drive—PLC

PLC—Drive

Command message Response message

Command message

e
A

24 bit length H5-06 setting

Figure 4.34 Drive Transmit Wait Time Setting
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B H5-07: RTS Control Selection
Enables or disables RTS control.

No. Name Setting Range Default
H5-07 RTS Control Selection Oorl 1

Setting 0: Disabled. RTS is always on.
Use this setting with point-to-point or multi-drop RS-422 communications.

Setting 1: Enabled. RTS switches while sending.

Use this setting when using RS-485 signals for communications or when using the RS-422 signals for point-to-point
communications.

B H5-08: Communications Protocol Selection

Selects the communications protocol.

No. Name Setting Range Default
H5-08 Communications Protocol Selection 0,3 0

Setting 0: MEMOBUS/Modbus
Setting 3: BACnet
B H5-09: CE Detection Time

Sets the time the communications must be lost before the drive triggers a CE fault.

No. Name Setting Range Default
H5-09 CE Detection Time 0.0to 10.0s 2.0s

H H5-10: Unit Selection for MEMOBUS/Modbus Register 0025H
Sets the unit for the output voltage monitor value in MEMOBUS/Modbus register 0025H.

No. Name Setting Range Default
H5-10 Unit Selection for MEMOBUS/Modbus Register 0025H Oorl 0

Setting 0: 0.1 V units
Setting 1: 1 V units
B H5-11: Communications Enter Function Selection

Selects whether an Enter command is necessary to change parameter values via MEMOBUS/Modbus communications. Refer
to Enter Command on page 320.

No. Name Setting Range Default
H5-11 Communications Enter Function Selection Oorl 0

Setting 0: Enter command necessary

Parameter changes become effective after an Enter command. An Enter command must only be sent after the last parameter
change, not for each single parameter.

Setting 1: Enter command not necessary
Parameter value changes become effective immediately without the need to send an Enter command.

B H5-12: Run Command Method Selection

Selects the type of sequence used when the Run command source is set to MEMOBUS/Modbus communications
(b1-02, b1-16 =2).

No. Name Setting Range Default
H5-12 Run Command Method Selection Oorl 0

Setting 0: FWD/Stop, REV/Stop

Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive in the forward direction. Setting bit 1 will start and
stop the drive in reverse.
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Setting 1: Run/Stop, FWD/REV
Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive. Setting bit 1 changes the direction.

Bl L5-02: Auto Restart Fault Output Operation Selection
Determines if a fault output is triggered (H2-OO = E) when the drive attempts to restart.

No. Name Setting Range Default
L5-02 Auto Restart Fault Output Operation Selection 0,1 0

Setting 0: No Fault Output
Setting 1: Fault Output Is Set
Bl L5-04: Fault Reset Interval Time

Determines the amount of time to wait between restart attempts when parameter L5-05 is set to 1.

No. Name Setting Range Default
L5-04 Fault Reset Interval Time 0.5 t0 600.0 s 10.0s
Bl L5-05: Fault Reset Operation Selection
No. Name Setting Range Default
L5-05 Fault Reset Operation Selection 0,1 1

Setting 0: Count Successful Restarts
The drive will continuously attempt to restart. If it restarts successfully, the restart counter is increased. This operation is
repeated each time a fault occurs until the counter reaches the value set to L5-01.

Setting 1: Count Restart Attempts

The drive will attempt to restart using the time interval set to parameter L5-04. A record is kept of the number of attempts to
restart to the drive, regardless of whether those attempts were successful. When the number of attempted restarts exceeds the

value set to L5-01, the drive stops attempting to restart.
Bl L6-13: Motor Underload Protection Selection

Sets Motor Underload Protection (UL6) based on motor load and determines whether the level of L6-02 refers to fbase or
fmax.

Selects the operation of underload detection UL6. Underload is detected when the output current falls below the underload
detection level defined by L6-14 and L.2-02.

No. Name Setting Range Default

L6-13 Motor Underload Protection Selection 0,1 0
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Setting 0: Fbase Motor Load Enabled
Setting 1: Fmax Base Motor Load Enabled

UL Detection Level

L6-02
(0 to 300%)
|
|
|
|
|
|
| |
| |
| |
| |
L6-14 | |
Motor Underload | |
Protection at Fmin | |
| |
| |
| |
I I > Output
0 Fmin Fbase Fmax  Frequency
Figure 4.35 Motor Underload Protection
B L6-14: Motor Underload Protection Level at Minimum Frequency
Sets the UL6 detection level at minimum frequency by percentage of drive rated current
No. Name Setting Range Default
L6-14 Motor Underload Protection Level at Minimum Frequency 0 to 300% 15%

B L8-02: Overheat Alarm Level

Sets the overheat alarm (oH) detection level.

The drive outputs an alarm when the heatsink temperature exceeds the overheat alarm level. If the drive is set to continue
operation after this alarm occurs (L8-03 =4) and the temperature reaches the overheat fault level, the drive will trigger an oH1
fault and stop operation.

When an output terminal is set for the oH pre-alarm (H2-O0O = 20), the switch will close when the heatsink temperature rises
above L8-02.

No. Name Setting Range Default
L8-02 Overheat Alarm Level 50 to 130 °C Dete(r)r;_ig:d by

Bl L8-03: Overheat Pre-Alarm Operation Selection

Sets the operation when an overheat pre-alarm is detected.

Note: Change L8-03 setting only when necessary.
No. Name Setting Range Default
L8-03 Overheat Pre-Alarm Operation Selection 0to4 4

Setting 0: Ramp to Stop

If an overheat alarm occurs, the drive decelerates to stop using the currently selected deceleration time. If a digital output is
programmed for “fault” (H2-OO = E), this output will be triggered.

Setting 1: Coast to Stop

If an overheat alarm occurs, the drive switches off the output and the motor coasts to stop. If a digital output is programmed
for “fault” (H2-OOO = E), this output will be triggered.
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Setting 2: Fast Stop

If an overheat alarm occurs, the drive decelerates to stop using the Fast Stop time (C1-09). If a digital output is programmed

for “fault” (H2-OOO = E), this output will be triggered.

Setting 3: Alarm Only
If an overheat alarm occurs, an alarm is output and the drive continues operation.

Setting 4: Operation with Reduced Speed

If an overheat alarm occurs, the operation continues with the speed reduced to the level set to parameter L8-19. If the oH alarm
is still present after 10 s, the speed is reduced again. The amount of speed reduction depends on how often the alarm repeats.
If the oH alarm disappears while the drive is operating at a reduced speed, the drive will switch to the previous speed in 10 s
increments until reaching base frequency. Figure 4.36 explains the operation with reduced speed during an oH alarm. A digital

output programmed for 4D is switched when the oH alarm is still active after ten reduction cycles.

Output frequency
A 10s 10s 1 10s 10s 4 10s 1 10s 10s
fref
oH
fref X (L8_1 9) .............. Alarm Reset oH
Alarm Reset oH
oH Alarm
£ x (LB-AQ)R [ wrorbosss Alarm § bbb s
ref oH etc. oH
Alarm Al
f X (L8-19) [ I arm
fref x (L8-19)4 .......................................................... AN VU A
time
oH alarm number @ ® ® @ ® ®
Digital ouput (4D)

Figure 4.36 Output Frequency Reduction During Overheat Alarm

B L8-05: Input Phase Loss Protection Selection

Enables or disables the input phase loss detection.

No. Name Setting Range Default

L8-05 Input Phase Loss Protection Selection 0,1 1

Setting 0: Disabled

Setting 1: Enabled
Enables input phase loss detection. Since measuring the DC bus ripple detects input phase loss, a power supply voltage
imbalance or main circuit capacitor deterioration may also trigger a phase loss fault (PF).

Detection is disabled if:

* The drive is decelerating.

* No Run command is active.

* Output current is less than or equal to 30% of the drive rated current.

H L8-06: Input Phase Loss Detection Level

Sets the Input Phase Loss Detection (PF) Level.
Triggers PF fault when there is an imbalance larger than the value set to L8-06 in the drive input power voltage.

Detection Level = 100% = Voltage Class x \ 2
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No. Name Setting Range Default
L8-06 Input Phase Loss Detection Level 0.0 to 25.0% Dete(?;_l(r)lzd by

B L8-07: Output Phase Loss Protection Selection

Enables or disables the output phase loss detection triggered when the output current falls below 5% of the drive rated current.

Note: 1. Output phase loss detection can mistakenly be triggered if the motor rated current is very small compared to the drive rating. Disable
this parameter in such cases.

2. Output phase loss detection is not possible when the drive is running a PM motor with light load.

No. Name Setting Range Default
L8-07 Output Phase Loss Protection Selection 0to?2 1

Setting 0: Disabled
Setting 1: Fault when One Phase Is Lost
An output phase loss fault (LF) is triggered when one output phase is lost. The output shuts off and the motor coasts to stop.

Setting 2: Fault when Two Phases Are Lost
An output phase loss fault (LF) is triggered when two output phases are lost. The output shuts off and the motor coasts to stop.

H L8-09: Output Ground Fault Detection Selection

Enables or disables the output ground fault detection.

No. Name Setting Range Default
L8-09 Output Ground Fault Detection Selection 0,1 Dete(r)rzn_i(r)lzd by

Setting 0: Disabled
Ground faults are not detected.

Setting 1: Enabled
A ground fault (GF) is triggered when high leakage current or a ground short circuit occurs in one or two output phases.

Bl L8-10: Heatsink Cooling Fan Operation Selection

Selects the heatsink cooling fan operation.

No. Name Setting Range Default
L8-10 Heatsink Cooling Fan Operation Selection 0,1 0

Setting 0: Run with Timer

The fan is switched on when a Run command is active and switched off with the delay set to parameter L8-11 after releasing
the Run command. This setting extends the fan lifetime.

Setting 1: Run Always
The fan runs when power is supplied to the drive.

B L8-11: Heatsink Cooling Fan Off-Delay Time

Sets the cooling fan switch off-delay time if parameter L8-10 is set to 0.

No. Name Setting Range Default
L8-11 Heatsink Cooling Fan Off-Delay Time 0to300s 300 s

H L8-12: Ambient Temperature Setting

Automatically adapts the drive rated current to safe values when used with parameter L8-35. This eliminates the need to reduce
the drive rated current when the temperature where the drive is mounted is above the specified values.

No. Name Setting Range Default

40 to 60 °C 40 °C

L8-12 Ambient Temperature Setting
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Bl L8-15: oL2 Characteristics Selection at Low Speeds
Selects whether the drive overload capability (oL fault detection level) is reduced at low speeds to prevent premature output
transistor failures.

Note: Contact Yaskawa for consultation before disabling this function. Disabling this function may shorten the operating life of the power
transistors.

No. Name Setting Range Default
L8-15 oL2 Characteristics Selection at Low Speed 0,1 1

Setting 0: Protection Disabled at Low Speed

The overload protection level is not reduced. Frequently operating the drive with high output current at low speed can lead to
premature drive faults.

Setting 1: Protection Enabled at Low Speed

The overload protection level (oL.2 fault detection level) is automatically reduced at speeds below 6 Hz. At zero speed, the
overload is derated by 50%.

B L8-18: Software Current Limit Selection

Enables or disables the Software Current Limit (CLA) protection function to prevent main circuit transistor failures caused
by high current.

Note: Do not change this setting unless absolutely necessary. Leave the Software CLA enabled for proper drive protection and operation.
No. Name Setting Range Default
L8-18 Software Current Limit Selection 0,1 0

Setting 0: Software CLA Disabled
The drive may trip on an oC fault if the load is too heavy or the acceleration is too short.

Setting 1: Software CLA Enabled

When the Software CLA current level is reached, the drive reduces the output voltage to reduce the current. Normal operation
continues when the current level drops below the Software CLA level.

B L8-19: Frequency Reduction Rate during Overheat Pre-Alarm

Specifies the output frequency reduction when L8-03 is set to 4 and an oH alarm is present. Set as a factor of the maximum
output frequency.

No. Name Setting Range Default
L8-19 Frequency Reduction Rate During Overheat Pre-Alarm 0.0 to 100.0% 20.0%

B L8-27: Overcurrent Detection Gain

Adjusts the overcurrent detection level in OLV/PM control mode. A setting of 100% is equal to the motor rated current. When
the drive rated current is considerably higher than the motor rated current, use this parameter to decrease the overcurrent level
and prevent motor demagnetization from high current.

Overcurrent detection uses the lower value between the overcurrent level for the drive and the motor rated current multiplied
by L8-27.

No. Name Setting Range Default
L8-27 Overcurrent Detection Gain 0.0 to 300.0% 300.0%

B L8-29: Current Unbalance Detection (LF2)

Enables or disables output current unbalance detection in OLV/PM control mode. Current unbalance can heat a PM motor
and demagnetize the magnets. The current unbalance detection function monitors output current and triggers the LF2 fault to
prevent such motor damage.

No. Name Setting Range Default
L8-29 Current Unbalance Detection (LF2) 0,1 1

Setting 0: Disabled
No current unbalance protection is provided to the motor.
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Setting 1: Enabled
The LF2 fault is triggered if an output current unbalance is detected. Drive output shuts off and the motor coasts to stop.

B L8-32: Main Contactor and Cooling Fan Power Supply Failure Selection

Determines drive operation when a FAn fault occurs.

No. Name Setting Range Default
L8-32 Main Contactor and Cooling Fan Power Supply Failure Selection 0to4 1

Setting 0: Ramp to Stop
The drive stops the motor using the deceleration time set in parameter C1-02.

Setting 1: Coast to Stop
The drive output is switched off and the motor coasts to a stop.

Setting 2: Fast stop
The drive stops the motor using the Fast stop time set in parameter C1-09.

Setting 3: Alarm only
The operation is continued and a FAn alarm is displayed on the HOA keypad.

Setting 4: Operation with Reduced Speed
The operation is continued, but the speed is reduced to the level set in parameter L8-19.

Note: “FAn” is detected as an error when Settings 0 or 2 are selected; it is detected as an alarm when Settings 3 or 4 are selected.

B L8-35: Installation Method Selection

Selects the type of installation for the drive and changes the drive overload (oL2) limits accordingly.

Note: 1. Initialization does not reset this parameter.

2. The value is preset to the appropriate value when the drive is shipped. Change the value only when using Side-by-Side installation or
when mounting a standard drive with the heatsink outside the cabinet.

No. Name Setting Range Default
L8-35 Installation Method Selection 0,2,3 Degezrfgznf ,‘i by

<1> Default setting is determined by drive model.
Setting 2: Model code CIMR-Z[2A0011 to 2A0211 and 4A0005 to 4A0096
Setting 0: Model code CIMR-Z[2A0273 to 2A0396 and 4A0124 to 4A0590.

Setting 0: IP00/Open-Chassis Enclosure
For an Open Type enclosure drive installed with at a minimum of 30 mm space to the next drive or a cabinet wall.

Setting 2: IP20/NEMA Type 1 Enclosure
For drives compliant with [IP20/NEMA Type 1 enclosure specifications.

Setting 3: External Heatsink Installation
For standard drives mounted with the heatsink outside the cabinet or enclosure panel.
B L8-38: Carrier Frequency Reduction Selection

Selects the operation of the carrier frequency reduction function. Reduces the carrier frequency when the output current exceeds
a certain level. This temporarily increases the overload capability (oL2 detection), allowing the drive to run through transient
load peaks without tripping.

No. Name Setting Range Default
L8-38 Carrier Frequency Reduction Selection 0to2 A])le_:(t)e;rgqligegzl?(})/“

Setting 0: Disabled
No carrier frequency reduction at high current.
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Setting 1: Enabled for Output Frequencies below 6 Hz

The carrier frequency is reduced at speeds below 6 Hz when the current exceeds 100% of the drive rated current. The drive
returns to the normal carrier frequency when the current falls below 88% or the output frequency exceeds 7 Hz.

Setting 2: Enabled for Entire Frequency Range

The carrier frequency is reduced at the following speeds:

* Below 6 Hz when the current exceeds 100% of the drive rated current.
« Above 7 Hz when the current exceeds 112% of the drive rated current.

The drive uses the delay time set in parameter L8-40 and a hysteresis of 12% when switching the carrier frequency back to
the set value.

B L8-40: Carrier Frequency Reduction Off-Delay Time

Sets a hold time before returning to the original carrier frequency setting after the carrier frequency has been temporarily
derated as determined by L8-38. The carrier frequency reduction function is disabled when this value is 0.00 s.

No. Name Setting Range Default

L8-40 Carrier Frequency Reduction Off-Delay Time 0.00t0 2.00 s 0.50s

B L8-41: High Current Alarm Selection

Triggers a high current alarm (HCA) when the output current exceeds 150% of the drive rated current.

No. Name Setting Range Default

L8-41 High Current Alarm Selection 0,1 0

Setting 0: Disabled
No alarm is detected.

Setting 1: Enabled

An alarm is triggered when the output current exceeds 150% of the drive rated current. A digital output set for an alarm
(H2-O0 = 10) will close.

B o01-01: Drive Mode Unit Monitor Selection

The frequency reference display appears when the drive is powered up. Pressing the up arrow key will display the following

data: frequency reference — rotational direction — output frequency — output current — 01-01 selection.

Parameter 01-01 selects the content of the last monitor in this sequence.

No. Name Setting Range Default
104 to 699
. . . . U1-04 (Control Mode) to
01-01 Drive Mode Unit Monitor Selection U6-99 (O(ption Monitor)s 20) 106 (U1-06)
<[>

<I> U2-00 and U3-000 parameters cannot be selected.

Bl 01-02: User Monitor Selection after Power Up

Selects which monitor parameter is displayed upon power up by entering the 1- OO part of U1-O0. Certain monitors are
not available in some control modes.

No. Name Setting Range Default

01-02 User Monitor Selection after Power Up 1to5 1

Setting 1: Frequency Reference (U1-01)

Setting 2: Motor Direction

Setting 3: Output Frequency (U1-02)

Setting 4: Output Current (U1-03)

Setting 5: User Monitor

The monitor value selected by 01-01 will be displayed.
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H 01-03: HOA Keypad Display Selection

Sets the units used to display the frequency reference and output frequency. Set 01-03 to 3 for user-set units before setting
parameters o1-10 and ol-11.

No. Name Setting Range Default
01-03 HOA Keypad Display Selection 0to3 0

Setting 0: 0.01 Hz Units

Setting 1: 0.01% Units (100% = Max Output Frequency)

Setting 2: r/min Units (Calculated by the Max Output Frequency and the Number of Motor Poles)

Setting 3: User-set Units (Use 01-10, 01-11)

Set the value used for the maximum frequency reference to 01-10. Set the placement of the decimal point in this number to
ol-11.

For example, to have the maximum output frequency displayed as “100.00”, set 01-10 = 1000 and o1-11 =2 (i.e., 1000 with
2 decimal points).

Note: 1. Parameter 01-03 allows the programmer to change the units used in the following parameters and monitors:
U1-01: frequency reference
U1-02: output frequency
U1-05: motor speed
U1-16: output frequency after softstarter (accel/decel ramp generator)
d1-01 to d1-17: frequency references

2. Setting 01-03 to 2 requires entering the number of motor poles to E2-04, E4-04, and E5-04.
B 01-06: User Monitor Selection Mode

Normally the monitors shown directly below the active monitor are the next two sequential monitors. If 01-06 (User Monitor
Selection Mode) is set to 1: “3 Mon Selectable”, those two monitors are locked as specified by parameters 01-07 and 01-08
and will not change as the top parameter is scrolled with the Up/Down Arrow keys.

No. Name Setting Range Default
0l-06 User Monitor Selection Mode 0,1 0

Setting 0: 3 Monitor Sequential (Displays the Next 2 Sequential Monitors)
Setting 1: 3 Monitor Selectable (01-07, and 01-08 Selected Monitor Is Shown)
Bl 01-07: Second Line Monitor Selection

Selects which monitor will be displayed in the second line. The monitor parameter number is entered into the spaces provided:
uO-oa.

For example, set “403” to display monitor parameter U4-03.

No. Name Setting Range Default
0l1-07 Second Line Monitor Selection 101 to 699 102

B 01-08: Third Line Monitor Selection

Selects which monitor will be displayed in the third line. The monitor parameter number is entered into the spaces provided:
uO-oa.

For example, set “403” to display monitor parameter U4-03.

No. Name Setting Range Default
01-08 Third Line Monitor Selection 101 to 699 103
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Bl 01-09: Frequency Reference Display Units

Sets unit display for the frequency reference parameters and frequency related monitors when 01-03 > 40.

No. Name Setting Range

Default

01-09 Frequency Reference Display Units 0to 16

16

Setting 0: Inch of Water (WC)

Setting 1: Pounds per Square Inch (PSI)

Setting 2: Gallons per Minute (GPM)

Setting 3: Degrees Fahrenheit (F)

Setting 4: Cubic Feet per Minute (CFM)

Setting 5: Cubic Meters per Hour (CMH)

Setting 6: Liters per Hour (LPH)

Setting 7: Liters per Second (LPS)

Setting 8: Bar (Bar)

Setting 9: Pascals (Pa)

Setting 10: Degrees Celsius (C)

Setting 11: Meters (Mtr)

Setting 12: Ft (Feet)

Setting 13: Liters per Minute (LPN)

Setting 14: Cubic Meters per Minute (CMM) No unit
Setting 15: Custom Units (Determined by 01-12)
Setting 16: None

B 01-10: User-Set Display Units Maximum Value

Determines the display value that is equal to the maximum output frequency.

No. Name Setting Range

Default

0l-10 User-Set Display Units Maximum Value 1 to 60000

Determined by
01-03

H o01-11: User-Set Display Units Decimal Display

Determines how many decimal points should be used to set and display the frequency reference.

No. Name Setting Range

Default

ol-11 User-Set Display Units Decimal Display 0to3

Determined by

01-03

Setting 0: No Decimal Point
Setting 1: One Decimal Point
Setting 2: Two Decimal Points
Setting 3: Three Decimal Points

B o01-13 to 01-15: Frequency Reference and Frequency Related Monitor Custom Units 1 to 3

Sets the customer specified unit display for the frequency reference parameters and frequency related monitors when 01-03

is set to 3 and 01-09 is set to 15 as custom units.

The custom units consist of three characters selected from 01-13 to 01-15. Each character is selected by ASCII code from

30Hex to 7AHex.
No. Name Setting Range Default
0l-13 Frequency Reference and Frequency Related Monitor Custom Units 1
ol-14 Frequency Reference and Frequency Related Monitor Custom Units 2 30H to 7AH 41H
ol-15 Frequency Reference and Frequency Related Monitor Custom Units 3
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B 01-16, 01-17: F1/F2 Key Function Selection

The HOA Keypad multi-function keys F1 and F2 can be set for different HVAC specific functions. Selects the functions of
the F1/F2 keys and the LCD display text above the F1/F2 keys.

Note: Parameters 01-16 and 01-17 cannot be set to the same value (except for setting 0).
No. Name Setting Range Default
ol-16 F1 Key Function Selection 0104 0
0
0l-17 F2 Key Function Selection 0
Setting 0: Standard
Setting 1: Monitor
Setting 2: Drive/Bypass (DRV/BYP)
Setting 3: Bypass Run (RUN BYP)
Setting 4: Toggle Relay Output (RLY)
B 01-18, 01-19: User-Defined Parameter Upper/Lower
Allows the user to set values that can be used as reference information.
No. Name Setting Range Default
0l-18 User-Defined Parameter Upper
0 to 999 0
ol-19 User-Defined Parameter Lower

B 02-02: OFF Key Function Selection

Determines if the OFF key on the HOA keypad will stop drive operation when the drive is controlled from a remote source
(i.e., not from HOA keypad).

No. Name Setting Range Default
02-02 OFF Key Function Selection 0,1 1

Setting 0: Disabled

Setting 1: Enabled

The OFF key will terminate drive operation even if the Run command source is not assigned to the HOA keypad. Cycle the
Run command to restart the drive if the drive has been stopped by pressing the OFF key.

B 02-04: Drive Model Selection

Set this parameter when replacing the control board or the terminal board. Refer to Defaults by Drive Model on page for
information on drive model selection.

NOTICE: Drive performance will suffer and protective functions will not operate properly if the correct drive capacity is not set to 02-04.

No. Name Setting Range Default
02-04 Drive Model Selection - lge.termined_by
rive capacity

Note: Change 02-04 setting only when necessary.

B 02-06: Operation Selection when HOA Keypad is Disconnected

Determines whether the drive will stop when the HOA keypad is removed in HAND mode or when b1-02 or b1-16 is set to
0. When the operator is reconnected, the display will indicate that it was disconnected.

No. Name Setting Range Default
02-06 HOA Keypad Disconnection Operation 0,1 1

Setting 0: Continue Operation
The operation continues.

Setting 1: Trigger a Fault
The operation stops and triggers an oPr fault. The motor coasts to stop.

182 YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual




4.13 Advanced Drive Setup Adjustments

Bl 02-07: Motor Direction at Power Up when Using Operator

Determines the direction the motor will rotate after the drive is powered up and the Run command is given from the HOA
keypad.
Note: This parameter is effective only when the Run command is set to be given from the HOA keypad (b1-02, b1-16 = 0).

No. Name Setting Range Default
02-07 Motor Direction at Power Up when Using Operator 0,1 0

Setting 0: Forward
Setting 1: Reverse
Bl 03-01: Copy Function Selection

Instructs the drive to Read, Write, or Verify parameter settings.

No. Name Setting Range Default
03-01 Copy Function Selection 0to3 0

Setting 0: Copy Select (No Function)
Setting 1: INV --> OP READ
Copies all parameters from the drive to the HOA keypad.
Note: The copy protection for the HOA keypad is enabled by default. Set 03-01 to 1 to unlock copy protection.

Setting 2: OP --> INV WRITE
Copies all parameters from the HOA keypad to the drive.

Setting 3: OP<-->INV VERIFY
Compares the parameters in the drive with the parameter settings saved on the HOA keypad for matches.

H 03-02: Copy Allowed Selection

Allows and restricts the use of the Copy function.

No. Name Setting Range Default
03-02 Copy Allowed Selection 0,1 0

Setting 0: Disabled
Setting 1: Enabled

B 04-01: Cumulative Operation Time Setting
Sets the cumulative operation time of the drive. The user can also manually set this parameter to begin keeping track of
operation time from some desired value. Total operation time can be viewed in monitor U4-01.
Note: The value in 04-01 is set in 10 h units. For example, a setting of 30 will set the cumulative operation time counter to 300 h. 300 h will also
be displayed in monitor U4-01.
No. Name Setting Range Default
04-01 Cumulative Operation Time Setting 0t0 9999 h Oh

B 04-02: Cumulative Operation Time Selection

Selects the conditions for how the drive keeps track of its total operation time. This time log can be viewed in monitor U4-01.

No. Name Setting Range Default

04-02 Cumulative Operation Time Selection 0,1 1

Setting 0: Power on Time
The drive logs the time it is connected to a power supply, regardless of whether the motor is running.

Setting 1: Run Time
The drive logs the time that the output is active including when the Run command is active (even if the motor is not rotating)
and when there is voltage output.
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Bl 04-03: Cooling Fan Operation Time Setting

Sets the value for how long the cooling fan has been operating. This value can be viewed in monitor U4-03. Parameter 04-03
also sets the base value used for the cooling fan maintenance, which is displayed in U4-04. Reset this parameter to 0 after
replacing the cooling fan.
Note: 1. The value in 04-03 increases after every 10 hours of use. A setting of 30 will set the cooling fan operation time counter to 300 h. “300”
will be displayed in monitor U4-03.
2. The cooling fan may require maintenance at an earlier date in harsher environments.

No. Name Setting Range Default

0to 9999 h Oh

04-03 Cooling Fan Operation Time Setting

B 04-05: Capacitor Maintenance Setting

Sets value of the maintenance monitor for the DC bus capacitors displayed in U4-05 as a percentage of the total expected
performance life. Reset this value to 0 after replacing the DC bus capacitors.

Note: The actual maintenance time will depend on the environment where the drive is used.
No. Name Setting Range Default
04-05 Capacitor Maintenance Setting 0 to 150% 0%

H 04-07: DC Bus Pre-Charge Relay Maintenance Setting

Sets the value of the softcharge bypass relay maintenance time displayed in U4-06 as a percentage of the total expected
performance life. Reset this value to 0 after replacing the bypass relay.

Note: The actual maintenance time will depend on the environment where the drive is used.
No. Name Setting Range Default
04-07 DC Bus Pre-charge Relay Maintenance Setting 0 to 150% 0%

B o04-11: U2, U3 Initialization

Resets the fault trace and fault history monitors (U2-00 and U3-00). Initializing the drive using A1-03 does not reset these
monitors.

No. Name Setting Range Default
04-11 U2, U3 Initialization 0,1 0

Setting 0: No Action
The drive keeps the previously saved record concerning fault trace and fault history.

Setting 1: Reset Fault Data

Resets the data for the U2-000 and U3-00 monitors. Setting 04-11 to 1 and pressing the ENTER key erases fault data and
returns the display to 0.

B o04-12: kWh Monitor Initialization

Resets the kWh monitors U4-10 and U4-11. Initializing the drive or cycling the power does not reset these monitors.

No. Name Setting Range Default
04-12 kWh Monitor Initialization 0,1 0

Setting 0: No Action
The kWh data are maintained.

Setting 1: Reset kWh Data

Resets the kWh counter. The monitors U4-10 and U4-11 will display “0” after they are initialized. Setting 04-12 to 1 and
pressing the ENTER erases kWh data and returns the display to 0.

B 04-13: Number of Run Commands Counter Initialization

Resets the Run command counter displayed in U4-02. Initializing the drive or cycling the power does not reset this monitor.

No.

Name

Setting Range

Default

04-13

Number of Run Commands Counter Initialization

0,1

0
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Setting 0: No Action
The Run command data are kept.

Setting 1: Number of Run Commands Counter
Resets the Run command counter. The monitor U4-02 will show 0. Setting 04-13 to 1 and pressing the ENTER key erases the
counter value and returns the display to 0.

Bl 04-17: Real Time Clock Setting

The time setting screen will appear.

No. Name Setting Range Default
04-17 Real Time Clock Setting 0,1 0

H T1-01: Auto-Tuning Mode Selection

Sets the type of Auto-Tuning to be used. Refer to Auto-Tuning for Induction Motors on page 136 for details on the different
types of Auto-Tuning.

No. Name Setting Range Default
T1-01 Auto-Tuning Mode Selection 2,3 (V/) 2 (Vi)
Setting 2: Stationary Auto-Tuning for Line-to-Line Resistance
Setting 3: Rotational Auto-Tuning for V/f Control Energy Saving
H T1-02: Motor Rated Power
Sets the motor rated power according to the motor nameplate value.
No. Name Setting Range Default
T1-02 Motor Rated Power 0.00 to 650.00 kW Determined by 02-04

H T1-03: Motor Rated Voltage

Sets the motor rated voltage according to the motor nameplate value. Enter the voltage base speed when the motor operates
above base speed. Enter the voltage needed to operate the motor under no-load conditions at rated speed to T1-03.

No. Name Setting Range Default
T1-03 Motor Rated Voltage 0.0 to 255.0 V<> 200.0 V=<~
<1> Values shown are specific to 200 V class drives. Double value for 400 V class drives.
Bl T1-04: Motor Rated Current
Sets the motor rated current according to the motor nameplate value. Enter the current at the motor base speed.
No. Name Setting Range Default
T1-04 Motor Rated Current 10.0 to 300.0% of drive rated| Determined by
current 02-04

Bl T1-05: Motor Base Frequency

Sets the motor rated frequency according to the motor nameplate value. If a motor with an extended speed range is used or
the motor is used in the field weakening area, enter the maximum frequency to E1-04 after Auto-Tuning is complete.

No. Name Setting Range Default
T1-05 Motor Base Frequency 0.0 to 240.0 Hz 60.0 Hz
Bl T1-06: Number of Motor Poles
Sets the number of motor poles according to the motor nameplate value.
No. Name Setting Range Default
T1-06 Number of Motor Poles 21048 4
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H T1-07: Motor Base Speed

Sets the motor rated speed according to the motor nameplate value. Enter the speed at base frequency when using a motor
with an extended speed range or if using the motor in the field weakening area.

No. Name Setting Range Default
T1-07 Motor Base Speed 0 to 14400 r/min 1750 r/min

Bl T1-11: Motor Iron Loss

Provides iron loss information to determine the Energy Saving coefficient. T1-11 will first display the value for the motor iron
loss that the drive automatically calculated the when motor capacity was entered to T1-02. Enter the motor iron loss value
listed to T1-11 if the motor test report is available.

No. Name Setting Range Default
T1-11 Motor Iron Loss 0to 65535 W 14 W

€ U1: Operation Status Monitors

Status monitors display drive status data such as output frequency and output current. Refer to Ul: Operation Status
Monitors on page 298 for a complete list of U1-O00 monitors and descriptions.

€ U2: Fault Trace

Use these monitor parameters to view the status of various drive aspects when a fault occurs.

This information is helpful for determining the cause of a fault. Refer to U2: Fault Trace on page 299 for a complete list of
U2-00 monitors and descriptions.

U2-00 monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 184 for instructions
on how to reset these monitor values.

€ U3: Fault History

These parameters display faults that have occurred during operation as well as the drive operation time when those faults
occurred. Refer to U3: Fault History on page 300 for a complete list of U3-C00 monitors and descriptions.

U3-0O0 monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 184 for instructions
on how to reset these monitor values.

€ U4: Maintenance Monitors

Maintenance monitors show:

* Runtime data of the drive and cooling fans and number of Run commands issued

* Maintenance data and replacement information for various drive components

* kWh data

* Highest peak current that has occurred and output frequency at the time the peak current occurred

* Motor overload status information

* Detailed information about the present Run command and frequency reference source selection

Refer to U4: Maintenance Monitors on page 302 for a complete list of U4-C0C monitors and descriptions.

4 U5: Pl Monitors

These monitors display various aspects of PI control. Refer to U5: PI Monitors on page 303 for a complete list of U5-0010
monitors and descriptions.

€ U6: Operation Status Monitors

These monitors display reference data for the output voltage and vector control and the offset value added to the frequency
reference by the frequency offset function.

Refer to U6: Operation Status Monitors on page 304 for a complete list of U6-CI100 monitors and descriptions.
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Troubleshooting

This chapter provides descriptions of the drive faults, alarms, errors, related displays, and guidance for
troubleshooting. This chapter can also serve as a reference guide for tuning the drive during a trial run.

5.1 SECTION SAFETY ...t isss s sssss s s ssss s s s ssss s s ssssns s s 188
5.2 MOTOR PERFORMANCE FINE-TUNING............ccoiiiimnmmrrrrn e snnnnnes 190
5.3 DRIVE ALARMS, FAULTS, AND ERRORS........cccccciniimirrrnnsnrne s 193
5.4 FAULT DETECTION......coiiiitrrirtrr s nnsss s snssss s s ssss s s sssss s sss s s sssns s 197
5.5 ALARM DETECTION......cutttiiiiiiiiiiiisssnrrrsr s ninssssssss s sssssss s s s snnns 209
5.6 PROGRAMMING ERRORS.........ccccoiimrrinnrnr s s s ssse s 216
5.7 AUTO-TUNING FAULT DETECTION.......ccccotrrinrntrnr s sssse e 220
5.8 COPY FUNCTION RELATED DISPLAYS........coooiiiiiinnsnnrrrn s sssssnnes 222
5.9 DIAGNOSING AND RESETTING FAULTS........cccoiiiinimrrrssnne s 224
5.10 TROUBLESHOOTING WITHOUT FAULT DISPLAY........ccoiimrrrrrnnninnnnreeeennnns 226
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5.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may illustrate drives without covers or safety shields to display details. Be sure to reinstall covers
or shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not touch terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the drive
input power is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before
touching any components.

After blowing a fuse or tripping a GFCI, do not attempt to restart the drive or operate peripheral devices until five
minutes pass and CHARGE lamp is OFF.

Failure to comply could result in death, serious injury, and damage to the drive.
Check wiring and peripheral device ratings to identify the cause of trips.
Contact your supplier if the cause cannot be identified.

Do not allow unqualified personnel to perform work on the drive.

Failure to comply could result in death or serious injury.

Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with installation,
adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry, or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before beginning work
on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming drive input power before applying power.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair wires
and ground the shield to the ground terminal of the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for modification of the product made by the user.

Check all the wiring after installing the drive and connecting other devices to ensure that all connections are correct.
Failure to comply could result in damage to the drive.
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5.2 Motor Performance Fine-Tuning

This section offers helpful information for counteracting oscillation, hunting, and other problems that occur while performing
a trial run. Refer to the section below that corresponds to the motor control method used.

Note:

and for fine-tuning the drive.

This section describes commonly edited parameters that may be set incorrectly. Consult Yaskawa for more information on detailed settings

€ Fine-Tuning V/f Control

Table 5.1 Parameters for Fine-Tuning Performance in V/f

Problem Parameter No. Corrective Action Default Suggested
Setting
Reduce the setting if insufficient motor torque relative to the size
of the load causes hunting.
Motor hunting and Huntine Prevention Gain | * Increase the setting when motor hunting and oscillation occur
oscillation at speeds (n1-02)g with a light load. 1.00 0.10 to 2.00
between 10 and 40 Hz Reduce the setting if hunting occurs when using a motor with a
relatively low inductance, such as a high-frequency motor or a
motor with a larger frame size.
+ Motor noise Increase the carrier frequency If the motor noise is too loud.
. Carrier Frequenc Lower the carrier frequency when motor hunting and oscillation
* g/;gitﬁ;t}ilggt;?g ?s%s Selection (86 0237 occur at speeds up to 40 Hz. 1 (2kHz) |1 tomax. setting
uj - . . .
to 40 Hz P P The default setting for the carrier frequency depends on the drive
capacity (02-04).
: f’eOS(I))rO;C;reque or speed Torque Compensation Reduce the setting if motor torque and speed response are too ])zegzn(]l)s on
Motor hunti d Primary Delay Time slow. 0 -M(; de?ve 100 to 1000 ms
* Motor hunting an _ o . S .
oscillation (C4-02) Increase the setting if motor hunting and oscillation occur. Selection
* Poor motor torque at Increase the setting if motor torque is insufficient at speeds
speeds below 10 Hz Torque Compensation below 10 Hz. 1.00 0.50 to 1.50
+ Motor hunting and Gain (C4-01) Reduce the setting if motor hunting and oscillation with a ‘ ' ‘
oscillation relatively light load.
* Poor motor torque at | Mid Output Voltage A o Ty ; Depends on
low speeds (E1-08) {)Iécl:(r)e‘:;lsleotlgzsettmg if motor torque is insufficient at speeds AL-02, Default setting
¢ Motor lnstablhty at Minimum Output ) . . I E1'03, and 5V
motor start Voltage (E1-10) Reduce the setting If motor instability occurs at motor start. 02-04
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€ Fine-Tuning Open Loop Vector Control for PM Motors

Table 5.2 Parameters for Fine-Tuning Performance in OLV/PM

Problem Parameter No. Corrective Action Default Suggested
Setting
* Check the settings for base and maximum frequency in the
E1-00 parameters.
Undesirable motor Motor parameters * Check E5-000 parameters and set motor data correctly. Do ) )
performance (E1-00, E5-O00) not enter line-to-line data where single-phase data is required,
and vice versa.
e Perform Auto-Tuning.
Load Inertia Ratio Adjust parameter n8-55 to meet the load inertia ratio of the 0 Close to the actual
(n8-55) machine. load inertia ratio
Speed Feedback . . Increase in
Poor motor torque and DI; tection Gain (n8-45) Increase the speed feedback detection gain (n8-45). 0.80 increments of 0.05
speed response -
. Enable torque compensation.
Torque Compensation . . . 0.00 1.00
(C4-01) Note: Setting this value too high can cause : :
overcompensation and motor oscillation.
Pull-In Current during . . o Increase in steps
Accel/Decel (n8-51) Increase the pull-in current in n8-51 50% of 5%
DC Injection Braking b2-03=05s
. Current (b2-02), DC Use DC Injection Braking at start to align the rotor. This may | b2-02 =50% Increase b2-02 if
Oscillation at start or the | Injection Time at Start | cause a short reverse rotation at start. b2-03=0.00s ded
motor stalls (b2-03) neede
. . Increase the load inertia ratio.
Load Inertia Ratio . . . 0 Close to the actual
(n8-55) Note: Setting this value too high can cause load inertia ratio
overcompensation and motor oscillation.
Pull-In Current Reduce in
Compensation Time Reduce n8-47 if hunting occurs during constant speed 50s increments
Stalling or oscillation Constant (n8-47) of0.2s
occur when load is Increase in
applied during constant | Pull-In Current (n8-48) |Increase the pull-in current in n8-48. 30% . £5%
speed increments ot 5%
Load Inertia Ratio L . Close to the actual
(n8-55) Increase the load inertia ratio. 0 load inertia ratio
Hunting or oscillation Speed feedback . . Increase in
oceur Detection Gain (n8-45) Reduce the speed feedback detection gain in n8-45. 0.80 increments 0.05
STo fault trips when the |Induced Voltage * Check and adjust the induced voltage constant. Depends on | Refer to the motor
load is not excessively | Constant * Check the motor nameplate and the data sheet or contact the drive data sheet or the
high (E5-09 or E5-24) motor manufacturer. capacity nameplate.
Stalling or STo occurs at 200 Vac
high speed as the output |Output Voltage Limit . (200 V class) | Set equal to input
voltage becomes (n8-62) Set the value of the input voltage to parameter n8-62 400 Vac voltage
saturated (400 V class)

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual

191

n Troubleshooting



5.2 Motor Performance Fine-Tuning

€ Parameters to Minimize Motor Hunting and Oscillation

In addition to the parameters discussed on pages 190 and 191, parameters in Table 5.3 indirectly affect motor hunting and

oscillation.
Table 5.3 Parameters that Affect Control Performance in Applications
Name .
(Parameter No.) Application
Accel/Decel Time

(C1-01 through C1-11)

Adjusting accel and decel times will affect the torque presented to the motor during acceleration or deceleration.

S-Curve Characteristics
(C2-01 and C2-02)

Prevents shock at the beginning and end of acceleration and deceleration.

Jump Frequency
(d3-01 through d3-04)

Skips over the resonant frequencies of connected machinery.

Analog Filter Time Constant
(H3-13)

Prevents fluctuation in the analog input signal due to noise.

Stall Prevention
(L3-01 through L3-06, L3-11)

» Prevents motor speed loss and overvoltage when the load is too heavy or during sudden acceleration/
deceleration.

+ Adjustment is not normally necessary because Stall Prevention is enabled as a default.
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5.3 Drive Alarms, Faults, and Errors

€ Types of Alarms, Faults, and Errors

Check the HOA keypad for information about possible faults if the drive or motor fails to operate. Refer to Using the HOA

Keypad on page 101.

If problems occur that are not covered in this manual, contact the nearest Yaskawa representative with the following

information:
 Drive model
 Software version
* Date of purchase

* Description of the problem
Table 5.4 contains descriptions of the various types of alarms, faults, and errors that may occur while operating the drive.

Table 5.4 Types of Alarms, Faults, and Errors

Type

Drive Response

Faults

When the drive detects a fault:

» The HOA keypad displays text indicating the specific fault and the ALM indicator LED remains lit until the fault is reset.
» The fault interrupts drive output and the motor coasts to a stop.

* Some faults allow the user to select the stopping method when the fault occurs.

* Fault output terminals MA-MC will close, and MB-MC will open.

The drive will remain inoperable until the fault is cleared. Refer to Fault Reset Methods on page 225.

Minor Faults and
Alarms

When the drive detects an alarm or a minor fault:
» The HOA keypad displays text indicating the specific alarm or minor fault, and the ALM indicator LED flashes.

 The drive continues running the motor, although some alarms allow the user to select a stopping method when the alarm
occurs.

* A multi-function contact output set to be tripped by a minor fault (H2- OO = 10) closes. If the output is set to be tripped
by an alarm, the contact will not close.

» The HOA keypad displays text indicating a specific alarm and the ALM indicator LED flashes.
Remove the cause of the problem to reset a minor fault or alarm.

Operation Errors

An operation error occurs when parameter settings conflict or do not match hardware settings (such as with an option card).
When the drive detects an operation error:

» The HOA keypad displays text indicating the specific error.
» Multi-function contact outputs do not operate.

The drive will not operate the motor until the error has been reset. Correct the settings that caused the operation error to clear
the error.

Tuning Errors

Tuning errors occur while performing Auto-Tuning.
When the drive detects a tuning error:

* The HOA keypad displays text indicating the specific error.

* Multi-function contact outputs do not operate.

* Motor coasts to stop.

Remove the cause of the error and repeat the Auto-Tuning process.

Copy Function Errors

Copy Function Errors occur when using the HOA keypad or the USB Copy Unit to copy, read, or verify parameter settings.
» The HOA keypad displays text indicating the specific error.

* Multi-function contact outputs do not operate.

Pressing any key on the HOA keypad will clear the fault. Investigate the cause of the problem (such as model incompatibility)

and try again.
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€ Alarm and Error Displays
H Faults

Table 5.5 gives an overview of possible fault codes. Conditions such as overvoltages can trip faults and alarms. It is important
to distinguish between faults and alarms to determine the proper corrective actions.

When the drive detects a fault, the ALM indicator LED lights, the fault code appears on the HOA keypad, and the fault contact
MA-MB-MC triggers. An alarm is present if the ALM LED blinks and the fault code on the HOA keypad flashes. Refer to
Minor Faults and Alarms on page 195 for a list of alarm codes.

Table 5.5 Fault Displays

HOA HOA
Keypad Name Page Keypad Name Page
Display Display
bAT HOA Keypad Battery Voltage Low 197 oFAO05, .
bUS Option C}(;pmmunica:i};n Errfr 197 oFA06 Option Card Error (CR3) "
CE MEMOBUS/Modbus Communication Error 197 (3)1;1211% Option Card Error (CN5) 203
CoF Current Offset Fault 197 oFAL2 to on ]
CPFO0, oFA17 ption Card Connection Error (CN5) 203
CPFO1 | Control Circuit Error 198 oFA30 to ] ]
<I> oFA43 Comm Option Card Connection Error (CN5) 203
CPF02 |A/D Conversion Error 198 oH Heatsink Overheat 203
CPF03 | Control Board Connection Error 198 oH1 Heatsink Overheat 203
CPF06 | EEPROM Memory Data Error 198 oH3 Motor Overheat Alarm (PTC input) 203
Ccfl’)l;%g, Terminal Board Connection Error 198 oH4 Motor Overheat Fault (PTC input) 204
CPF20, oLl Motor Overload 204
CPF21 | Control Circuit Error 198 oL2 Drive Overload 205
<2> oL3 Overtorque Detection 1 205
CPF22 | Hybrid IC Error 199 oL7  |High Slip Braking oL 205
CPF23 | Control Board Connection Error 199 oPr Operator Connection Fault 205
CPF24 | Drive Unit Signal Fault 199 ov Overvoltage 206
EF0 Option Card External Fault 199 ov2 Overvoltage 2 206
EF1 to EF7 |External Fault (input terminal S1 to S7) 199 PF Input Phase Loss 206
Err EEPROM Write Error 200 SEr Too Many Speed Search Restarts 207
FAn Internal Fan Fault 199 STo Pull-Out Detection 207
Fnl External Fan Fault 200 TdE Time Data Error 207
FbH Excessive PI Feedback 200 TIM Time Not Set 207
FbL PI Feedback Loss 200 UL3 Undertorque Detection 1 207
GF Ground Fault 201 UL6  |Motor Underload 207
LF Output Phase Loss 201 Uvl Undervoltage 208
LF2 Current Imbalance 201 Uv2 Control Power Supply Undervoltage 208
nSE Node Setup Error 201 Uv3 Soft Charge Circuit Fault 208
oC Overcurrent 202 voF Output Voltage Detection Fault 208
oFA00 |Option Card Connection Error (CN5) 202
oFAO01 |Option Card Fault (CN5) 203
<1> Displayed as CPF00 when occurring at drive power up. When one of the faults occurs after successfully starting the drive, the display will show
CPFO1.
<2> Displayed as CPF20 when occurring at drive power up. When one of the faults occurs after successfully starting the drive, the display will show
CPF21.
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B Minor Faults and Alarms

Refer to Table 5.6 for an overview of possible alarm codes. Conditions such as overvoltages can trip faults and alarms. It is
important to distinguish between faults and alarms to determine the proper corrective actions.

When the drive detects an alarm, the ALM indicator LED blinks and the alarm code display flashes. Most alarms trigger a
digital output programmed for alarm output (H2-OOO = 10). A fault (not an alarm) is present if the ALM LED lights without
blinking. Refer to Faults on page 194 for information on fault codes.

Table 5.6 Minor Fault and Alarm Displays

HOA Minor Fault HOA Minor Fault
Keypad Name Output Page| | Keypad Name Output Page
Display (H2-O0O = 10) Display (H2-O00O = 10)

bAT |HOA Keypad Battery Voltage Low YES 197 LT3 %)IgeCharge Bypass Relay Maintenance No output <2*| 212

bb Drive Baseblock No output | 209 ‘

bUS |Option Card Communications Error YES 209 oH He.atsmk Overheat YES 212

CE MEMOBUS/Modbus Communication YES 209 oH2 |Drive Overheat YES 213
Error oH3  |Motor Overheat YES 213
CrST |Cannot Reset YES 210 oL3 Overtorque 1 YES 213
dnE  |Drive Disabled YES 210 ov Overvoltage YES 213
EF Run Command Input Error YES 210 PASS g/[fnll/lgiUS/Modbus Test Mode No output | 214
EF0  |Option Card External Fault YES 210 P
EFl to |External Fault VES 11 SAFE |Customer Safety No output | 214
EF7 |(input terminal S1 to S7) SE MEMOBUS/Modbus Test Mode Fault YES 214
FAn |Internal Fan Fault YES 199 TdE  |Thermistor Disconnect YES 214
FbH |Excessive PI Feedback YES 211 TIM | Time Not Set YES 207
FbL | PI Feedback Loss YES 211 UL3 |Undertorque 1 YES 214
Fnl  |External Fan Fault YES 200 UL6 |Undertorque 6 YES 214
m;FII;K Interlock Open No output 212 Uv Undervoltage YES 214
voF Output Voltage Detection Fault YES 215
LT-1 |Cooling Fan Maintenance Time No output <?>| 212 WrUn | Waiting for Run YES 215
LT-2 |Capacitor Maintenance Time No output <?>| 212
<1> ALM LED will not blink.
<2> Output when H2-0OO = 2F.
B Operation Errors
Table 5.7 Operation Error Displays
HOA HOA
Keypad Name Page Keypad Name Page
Display Display
oPEO1 Drive Unit Setting Error 216 oPE09 |PI Control Selection Error 218
oPE02 |Parameter Setting Range Error 216 oPE10 | V/fData Setting Error 218
oPE03  |Multi-Function Input Setting Error 216 oPE11 |Carrier Frequency Setting Error 218
oPEO5 |Run Command Selection Error 217 oPE16 |Energy Saving Constants Error 218
oPE07 |Multi-Function Analog Input Selection Error 217 oPE27  |BP Program Error 219
oPE08 |Parameter Selection Error 217 oPE28 |Sequence Timer Error 219
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5.3 Drive Alarms, Faults, and Errors

B Auto-Tuning Errors
Table 5.8 Auto-Tuning Error Displays

HOA HOA
Keypad Name Page Keypad Name Page
Display Display
End3 Rated Current Setting Alarm 220 Er-03 OFF Button Input 221
End4 Adjusted Slip Value Fell Below Lower Limit 220 Er-04 Line-to-Line Resistance Error 221
End5 Resistance Between Lines Error 220 Er-05 No-Load Current Error 221
End7 No-Load Current Alarm 220 Er-08 Rated Slip Error 221
Er-01 Motor Data Error 220 Er-09 Acceleration Error 221
Er-02 Alarm 220 Er-12 Current Detection Error 221
B Errors and Displays When Using the Copy Function
Table 5.9 Copy Errors
HOA HOA
Keypad Name Page Keypad Name Page
Display Display
CoPy Writing parameter settings (flashing) 222 ndAT Model, voltage class, capacity mismatch 223
CPEr Control mode mismatch 222 rdEr Error reading data 223
CPyE Error writing data 222 rEAd Reading parameter settings (flashing) 223
CSEr Copy unit error 222 vAEr Voltage class, capacity mismatch 223
dFPS Drive model mismatch 222 vFyE Parameter setting mismatch 223
End Task complete 222 vrFy Comparing parameter settings (flashing) 223
iFEr Communication error 222
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5.4 Fault Detection

5.4 Fault Detection

€ Fault Displays, Causes, and Possible Solutions

Faults are detected for drive protection, and cause the drive to stop while triggering the fault output terminal MA-MB-MC.
Remove the cause of the fault and manually clear the fault before attempting to run the drive again.

Table 5.10 Detailed Fault Displays, Causes, and Possible Solutions

HOA Keypad Display

Fault Name

bAT

HOA Keypad Battery Voltage Low

Cause

Possible Solution

The HOA keypad battery is low

Replace the HOA keypad battery.

HOA Keypad Display

Fault Name

Option Communication Error

bUS » The connection was lost after establishing initial communication.
* Only detected when the run command frequency reference is assigned to an option card.
Cause Possible Solution

No signal was received from the PLC

Faulty communications wiring or an existing short
circuit

* Check for faulty wiring.
* Correct the wiring.
» Check for disconnected cables and short circuits and repair as needed.

Communication data error occurred due to noise

* Check the various options available to minimize the effects of noise.
» Counteract noise in the control circuit, main circuit, and ground wiring.

* Ensure that other equipment such as switches or relays do not cause noise. Use surge absorbers if
necessary.

» Use only recommended cables or other shielded line. Ground the shield on the controller side or
the drive input power side.

 Separate all communication wiring from drive power lines.

The option card is damaged

Replace the option card if there are no problems with the wiring and the error continues to occur.

The option card is not properly connected to the
drive

» The connector pins on the option card do not line up properly with the connector pins on the drive.
» Reinstall the option card.

HOA Keypad Display

Fault Name

CE

MEMOBUS/Modbus Communication Error

Control data was not received for the CE detection time set to H5-09.

Cause

Possible Solution

Faulty communications wiring or an existing short
circuit

* Check for faulty wiring.
* Correct the wiring.
* Check for disconnected cables and short circuits and repair as needed.

Communication data error occurred due to noise

» Check the various options available to minimize the effects of noise.
» Counteract noise in the control circuit, main circuit, and ground wiring.

» Use only recommended cables or other shielded line. Ground the shield on the controller side or
the drive input power side.

* Ensure that other equipment such as switches or relays do not cause noise. Use surge suppressors
if required.

» Separate all communication wiring from drive power lines.

HOA Keypad Display Fault Name
CoF Current Offset Fault
Cause Possible Solution

The drive tried to adjust the current offset value
beyond the allowable range. This is due to residual
induction current in the motor (e.g., during sudden
deceleration or when coasting) when the drive
attempted to start the motor.

» Create a motor restart sequence that allows enough time for residual induction voltage to dissipate.

* Enable Speed Search at start (b3-01 = 1). Use the multi-function terminals to execute External
Speed Search 1 and 2 (H1-0O0O = 61 or 62).

Note: When using a PM motor, External Speed Searches 1 and 2 perform the same operation.

The current sensor in the drive is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa

representative for instructions on replacing the control board.
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5.4 Fault Detection

HOA Keypad Display

Fault Name

CPFO00 or CPFO01

Control Circuit Error

Cause

Possible Solution

There is a self-diagnostic error in the control
circuit

* Cycle power to the drive.

+ If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

Connector on the operator is damaged

Replace the operator.

HOA Keypad Display

Fault Name

CPF02

A/D Conversion Error

An A/D conversion error or control circuit error occurred.

Cause

Possible Solution

Control circuit is damaged

* Cycle power to the drive.

+ If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

HOA Keypad Display

Fault Name

CPF03

Control Board Connection Error

Connection error between the control board and the drive

Cause

Possible Solution

There is a connection error

* Turn off the power and check the connection between the control board and the drive.

+ If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

Drive fails to operate properly due to noise
interference

 Check the various options available to minimize the effects of noise.
» Counteract noise in the control circuit, main circuit, and ground wiring.

» Use only recommended cables or other shielded line. Ground the shield on the controller side or
the drive input power side.

+ Ensure that other equipment such as switches or relays do not cause noise. Use surge suppressors
if required.

* Separate all communication wiring from drive power lines.

HOA Keypad Display Fault Name
EEPROM Memory Data Error
CPF06 -
Error in the data saved to EEPROM
Cause Possible Solution

There is an error in EEPROM control circuit

* Turn off the power and check the connection between the control board and the drive.

+ If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

The power supply was switched off while
parameters were being saved to the drive

Reinitialize the drive using parameter A1-03.

HOA Keypad Display Fault Name
CPF07 . .
Terminal Board Connection Error
CPF08
Cause Possible Solution

board and the control board

There is a faulty connection between the terminal

* Turn off the power and check the connection between the control board and the drive.

+ If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

HOA Keypad Display

Fault Name

CPF20 or CPF21

Control Circuit Error

Cause

Possible Solution

Hardware is damaged

* Cycle power to the drive.

+ If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.
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HOA Keypad Display Fault Name
CPF22 Hybrid IC Failure
Cause Possible Solution

Hybrid IC failure on the power board

* Cycle power to the drive.

« If the problem continues, replace the power board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the power board.

HOA Keypad Display

Fault Name

CPF23

Control Board Connection Error

Connection error between the control board and the drive

Cause

Possible Solution

Hardware is damaged

* Turn off the power and check the connection between the control board and the drive.

« If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

HOA Keypad Display

Fault Name

CPF24

Drive Unit Signal Fault

The drive capacity cannot be detected correctly (drive capacity is checked when the drive is powered
up).

Cause

Possible Solution

Hardware is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

HOA Keypad Display

Fault Name

EFO0

Option Card External Fault

An external fault condition is present.

Cause

Possible Solution

An external fault was received from the PLC and
F6-03 is set to a value other than 3

* Remove the cause of the external fault.
* Remove the external fault input from the PLC.

Problem with the PLC program

Check the PLC program and correct problems.

HOA Keypad Display

Fault Name

External Fault (input terminal S1)

EF1 External fault at multi-function input terminal S1.
EF2 External Fault (input terminal S2)

External fault at multi-function input terminal S2.
EF3 External Fault (input terminal S3)

External fault at multi-function input terminal S3.
EF4 External Fault (input terminal S4)

External fault at multi-function input terminal S4.
EFS External Fault (input terminal S5)

External fault at multi-function input terminal S5.
EF6 External Fault (input terminal S6)

External fault at multi-function input terminal Sé.
EF7 External Fault (input terminal S7)

External fault at multi-function input terminal S7.

Cause Possible Solution

An external device tripped an alarm function

Remove the cause of the external fault and reset the fault.

Wiring is incorrect

 Properly connect the signal lines to the terminals assigned for external fault detection
(H1-08 =20 to 2F).

* Reconnect the signal line.

Multi-function contact input setting is incorrect

* Check for unused terminals set for H1-OOO = 20 to 2F (External Fault).
* Change the terminal settings.
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5.4 Fault Detection

HOA Keypad Display Fault Name
EEPROM Write Error
Err .
Data cannot be written to the EEPROM
Cause Possible Solution

Noise has corrupted data while writing to the
EEPROM

* Press “ENTER” on the HOA keypad.
+ Correct the parameter setting.
* Cycle power to the drive.

+ If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

Hardware problem

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

HOA Keypad Display

Fault Name

FAn

Internal Fan Fault

Fan or magnetic contactor failure

Cause

Possible Solution

Internal cooling fan has malfunctioned

* Cycle power to the drive.
* Check for fan operation.

* Verify the cumulative operation time of the fan with monitor U4-03, and verify the cumulative
operation time of the fan maintenance timer with U4-04.

+ Ifthe cooling fan has exceeded its expected performance life or is damaged in any other way, follow
the replacement instructions in the Peripheral Devices & Options chapter.

Fault detected in the internal cooling fan or
magnetic contactor to the power supply

* Cycle power to the drive.
+ If the fault continues to occur, replace the power board/gate drive board or the entire drive.

» Contact Yaskawa or a Yaskawa representative for instructions on replacing the power board/gate
drive board.

HOA Keypad Display

Fault Name

Fnl

External Fan Fault

External fan failure

Cause

Possible Solution

External cooling fan has malfunctioned

* Cycle power to the drive.
* Check for fan operation.

* Verify the cumulative operation time of the fan with monitor U4-03, and verify the cumulative
operation time of the fan maintenance timer with U4-04.

« Ifthe cooling fan has exceeded its expected performance life or is damaged in any other way, follow
the replacement instructions in the Peripheral Devices & Options chapter.

HOA Keypad Display Fault Name
Excessive PI Feedback
FbH PI feedback input is greater than the level set to b5-36 for longer than the time set to b5-37. Set b5-12
to 2 or 5 to enable fault detection.
Cause Possible Solution

Parameters are set inappropriately

Check b5-36 and b5-37 settings.

Incorrect PI feedback wiring

Correct the wiring.

There is a problem with the feedback sensor

* Check the sensor on the control side.
* Replace the sensor if damaged.

HOA Keypad Display Fault Name
PI Feedback Loss
FbL This fault occurs when PI feedback loss detection is programmed to trigger a fault (b5-12 = 2) and
the PI feedback level is below the detection level set to b5-13 for longer than the time set to b5-14.
Cause Possible Solution

Parameters are set inappropriately

Check b5-13 and b5-14 settings.

Incorrect PI feedback wiring

Correct the wiring.
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There is a problem with the feedback sensor

* Check the sensor on the control side.
* Replace the sensor if damaged.

HOA Keypad Display Fault Name
Ground Fault
GF A current short to ground exceeded 50% of rated current on the output side of the drive.
* Setting L8-09 to 1 enables ground fault detection in models CIMR-ZO2A0075 to 2A0396 and
4A0052 to 4A0590.
Cause Possible Solution

Motor insulation is damaged

* Check the insulation resistance of the motor.
* Replace the motor.

A damaged motor cable is creating a short circuit

* Check the motor cable.
* Remove the short circuit and reapply power to the drive

+ Check the resistance between the cable and the ground terminal ©.
* Replace the cable.

Excessive leakage current at the drive output

* Reduce the carrier frequency.
* Reduce the amount of stray capacitance.

The drive started to run during a current offset fault
or while coasting to a stop

* The set value exceeds the allowable setting range while the drive automatically adjusts the current
offset. This only happens when attempting to restart a PM motor that is coasting to stop.

+ Set b3-01 to 1 to enable Speed Search at Start.
» Perform Speed Search 1 or 2 (H1-OO = 61 or 62) via one of the external terminals.

Note: Speed Searches 1 and 2 are the same when using OLV/PM.

Hardware problem

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

HOA Keypad Display Fault Name
Output Phase Loss
LF * Phase loss on the output side of the drive.
» Setting L8-07 to 1 or 2 enables Phase Loss Detection.
Cause Possible Solution

The output cable is disconnected

» Check for wiring errors and properly connect the output cable.
+ Correct the wiring.

The motor winding is damaged

¢ Check the resistance between motor lines.
* Replace the motor if the winding is damaged.

The output terminal is loose

* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges
and Tightening Torque on page 77 for details.

The rated current of the motor being used is less
than 5% of the drive rated current

Check the drive and motor capacities.

An output transistor is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

A single-phase motor is being used

The drive cannot operate a single phase motor.

HOA Keypad Display

Fault Name

LF2

Output Current Imbalance

One or more of the phases in the output current are lost.

Cause

Possible Solution

Phase loss has occurred on the output side of the
drive

* Check for faulty wiring or poor connections on the output side of the drive.
* Correct the wiring.

Terminal wires are loose on the output side of the
drive

Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges
and Tightening Torque on page 77 for details.

The output circuit is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Motor impedance or motor phases are uneven

* Measure the line-to-line resistance for each motor phase. Ensure all values match.

* Replace the motor.
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5.4 Fault Detection

HOA Keypad Display Fault Name
SE Node Setup Error
A terminal assigned to the node setup function closed during run.
Cause Possible Solution

The node setup terminal closed during run

A Run command was issued while the node setup
function was active

Stop the drive when using the node setup function.

HOA Keypad Display Fault Name
Overcurrent
oc Drive sensors detected an output current greater than the specified overcurrent level.
Cause Possible Solution

The motor has been damaged due to overheating
or the motor insulation is damaged

Check the insulation resistance.
Replace the motor.

One of the motor cables has shorted out or there is
a grounding problem

Check the motor cables.

* Remove the short circuit and reapply power to the drive.

Check the resistance between the motor cables and the ground terminal ©.
Replace damaged cables.

The load is too heavy

Measure the current flowing into the motor.

Replace the drive with a larger capacity drive if the current value exceeds the rated current.
Determine if there is sudden fluctuation in the current level.

Reduce the load to avoid sudden changes in the current level or switch to a larger drive.

The acceleration or deceleration times are too short

Calculate the torque needed during acceleration relative to the load inertia and the specified
acceleration time. If it is not possible to set the proper amount of torque, make the following changes:

Increase the acceleration time (C1-01 and C1-03)
Increase the S-curve characteristics (C2-01 and C2-02)
Increase the capacity of the drive.

The drive is attempting to operate a specialized
motor or a motor larger than the maximum size
allowed

Check the motor capacity.

Ensure that the rated capacity of the drive is greater than or equal to the capacity rating found on
the motor nameplate.

Magnetic contactor (MC) on the output side of the
drive has turned on or off

Set up the operation sequence so the MC does not trip while the drive is outputting current.

V/f setting is not operating as expected

Check the ratios between the voltage and frequency.
Set parameters E1-04 through E1-10 appropriately.
Lower the voltage if it is too high relative to the frequency.

Excessive torque compensation

Check the amount of torque compensation.
Reduce the torque compensation gain (C4-01) until there is no speed loss and less current.

Drive fails to operate properly due to noise
interference

Review the possible solutions provided for handling noise interference.

Review the section on handling noise interference and check the control circuit lines, main circuit
lines, and ground wiring.

Overexcitation gain is set too high

Check if the fault occurs simultaneously with overexcitation function operation.
Consider motor flux saturation and reduce the value of n3-13 (Overexcitation Deceleration Gain).

Run command was applied while motor was
coasting

Set b3-01 to 1 to enable Speed Search at Start.

Program the Speed Search command input through one of the multi-function contact input terminals
(H1-00 = 61 or 62).

The motor control method and motor do not match

Check the control mode.
For IM motors, set A1-02 to 0.
For PM motors, set A1-02 to 5.

The rated output current of the drive is too small

Use a larger drive.

HOA Keypad Display

Fault Name

oFA00

Option Card Connection Error at Option Port CN5

Option compatibility error

Cause

Possible Solution

The option card installed into port CN5 is
incompatible with the drive

Check if the drive supports the option card to be installed. Contact Yaskawa for assistance.
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HOA Keypad Display

Fault Name

oFA01

Option Card Fault at Option Port CN5

Option not properly connected

Cause

Possible Solution

The option card connection to port CNS is faulty

* Turn off the power and reconnect the option card.
+ Check if the option card is properly plugged into the option port. Make sure the card is fixed
properly.

HOA Keypad Display

Fault Name

oFAO05, oFA06

oFA10, oFA11

Option Card Error Occurred at Option Port CNS5

oFA12 to oFA17 Option Card Connection Error (CN5)
oFA30 to oFA43 Communication Option Card Connection Error (CN5)
Cause Possible Solution

Option card or hardware is damaged

* Cycle power to the drive.

« If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

HOA Keypad Display

Fault Name

Heatsink Overheat

oH The heatsink temperature exceeded the overheat pre-alarm level set to L8-02. The default value for
L8-02 is determined by drive capacity (02-04).
Cause Possible Solution

Surrounding temperature is too high

* Check the temperature surrounding the drive. Verify temperature is within drive specifications.
+ Improve the air circulation within the enclosure panel.

* Install a fan or air conditioner to cool the surrounding area.

» Remove anything near the drive that might be producing excessive heat.

Load is too heavy

* Measure the output current.
* Decrease the load.
* Lower the carrier frequency (C6-02).

External cooling fan is stopped

* Replace the cooling fan.
» After replacing the cooling fan, set parameter 04-03 to 0 to reset the cooling fan maintenance.

HOA Keypad Display

Fault Name

oHI

Overheat 1 (Heatsink Overheat)

The heatsink temperature exceeded the drive overheat level. Overheat level is determined by drive
capacity (02-04).

Cause

Possible Solution

Surrounding temperature is too high

* Check the temperature surrounding the drive.

* Improve the air circulation within the enclosure panel.

* Install a fan or air conditioner to cool the surrounding area.

* Remove anything near the drive that might be producing excessive heat.

Load is too heavy

* Measure the output current.
* Lower the carrier frequency (C6-02).
* Reduce the load.

HOA Keypad Display

Fault Name

Motor Overheat Alarm (PTC Input)

oH3 * The motor overheat signal to analog input terminals A1 or A2 exceeded the alarm detection level.
» Detection requires setting multi-function analog inputs H3-02 or H3-10 to E.
Cause Possible Solution
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5.4 Fault Detection

Motor has overheated

 Check the size of the load, the accel/decel times, and the cycle times.
* Decrease the load.
* Increase the acceleration and deceleration times (C1-01 through C1-04).

* Adjust the preset V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
* Do not set E1-08 and E1-10 too low. This reduces load tolerance at low speeds.

* Check the motor rated current.

 Enter the motor rated current to parameter E2-01 as indicated on the motor nameplate.
» Ensure the motor cooling system is operating normally.

» Repair or replace the motor cooling system.

HOA Keypad Display

Fault Name

Motor Overheat Fault (PTC Input)

oH4 » The motor overheat signal to analog input terminal A1 or A2 exceeded the fault detection level.
* Detection requires setting multi-function analog inputs H3-02 or H3-10 to E.
Cause Possible Solution

Motor has overheated

* Check the size of the load, the accel/decel times, and the cycle times.
* Decrease the load.
* Increase the acceleration and deceleration times (C1-01 through C1-04).

 Adjust the preset V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
* Do not set E1-08 and E1-10 too low. This reduces load tolerance at low speeds.

* Check the motor rated current.

 Enter the motor rated current to parameter E2-01 as indicated on the motor nameplate.
» Ensure the motor cooling system is operating normally.

* Repair or replace the motor cooling system.

HOA Keypad Display Fault Name
Motor Overload
oLl The electronic motor overload protection tripped
Cause Possible Solution

Load is too heavy

Reduce the load.

Cycle times are too short during acceleration and
deceleration

Increase the acceleration and deceleration times (C1-01 through C1-04).

A general-purpose motor is driven below the rated
speed with a high load

* Reduce the load.
Increase the speed.

+ Ifthe motor is supposed to operate at low speeds, either increase the motor capacity or use a motor
specifically designed to operate in the desired speed range.

The output voltage is too high

* Adjust the user-set V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
* Do not set E1-08 and E1-10 too low. This reduces load tolerance at low speeds.

The wrong motor rated current is set to E2-01

* Check the motor-rated current.
* Enter the motor rated current to parameter E2-01 as indicated on the motor nameplate.

The maximum output frequency is set incorrectly

+ Check the rated frequency indicated on the motor nameplate.
* Enter the rated frequency to E1-06 (Base Frequency).

Multiple motors are running off the same drive

Set L1-01 to 0 to disable the motor protection function and then install a thermal relay to each motor.

The electrical thermal protection characteristics
and motor overload characteristics do not match

* Check the motor characteristics.
» Correct the type of motor protection that has been selected (L1-01).
* Install an external thermal relay.

The electrical thermal relay is operating at the
wrong level

* Check the current rating listed on the motor nameplate.
+ Check the value set for the motor rated current (E2-01).

Motor overheated by overexcitation operation

+ Overexcitation increases the motor loss and the motor temperature. Excessive duration of
overexcitation may cause motor damage. Prevent excessive overexcitation operation or apply
proper cooling to the motor.

* Reduce the excitation deceleration gain (n3-13).
 Set L3-04 (Stall Prevention during Deceleration) to a value other than 4.

Parameters related to Speed Search are set
incorrectly

* Check values set to Speed Search related parameters.

* Adjust the Speed Search current and Speed Search deceleration times (b3-02 and b3-03
respectively).
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Output current fluctuation due to input phase loss | Check the power supply for phase loss.

HOA Keypad Display

Fault Name

ol2

Drive Overload

The thermal sensor of the drive triggered overload protection.

Cause

Possible Solution

Load is too heavy

Reduce the load.

Acceleration or deceleration time is too short

Increase the settings for the acceleration and deceleration times (C1-01 through C1-04).

The output voltage is too high

* Adjust the preset V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
* Do not lower E1-08 and E1-10 excessively. This reduces load tolerance at low speeds.

Drive capacity is too small

Replace the drive with a larger model.

Overload occurred when operating at low speeds

* Reduce the load when operating at low speeds.
* Replace the drive with a model that is one frame size larger.
* Lower the carrier frequency (C6-02).

Excessive torque compensation

Reduce the torque compensation gain in parameter C4-01 until there is no speed loss but less current.

Parameters related to Speed Search are set
incorrectly

» Check the settings for all Speed Search related parameters.

* Adjust the current used during Speed Search (b3-03) and the Speed Search deceleration time
(b3-02).

» After Auto-Tuning, set b3-24 to 1 to enable Speed Estimation Speed Search.

Output current fluctuation due to input phase loss

Check the power supply for phase loss.

HOA Keypad Display

Fault Name

olL3

Overtorque Detection 1

The current has exceeded the value set for torque detection (L6-02) for longer than the allowable time
(L6-03).

Cause

Possible Solution

Parameter settings are not appropriate for the load

Check L6-02 and L6-03 settings.

Fault on the machine side (e.g., machine is locked
up)

Check the status of the load. Remove the cause of the fault.

HOA Keypad Display

Fault Name

oL7

High Slip Braking oL

The output frequency stayed constant for longer than the time set to n3-04 during High Slip Braking.

Cause

Possible Solution

Excessive load inertia

Motor is driven by the load

Something on the load side is restricting
deceleration

Reduce deceleration times in parameters C1-02 and C1-04 for applications that do not use High Slip
Braking.

The overload time during High Slip Braking is too
short

* Increase parameter n3-04 (High-slip Braking Overload Time).
* Install a thermal relay and increase the setting of n3-04 to maximum value.

HOA Keypad Display

Fault Name

HOA Keypad Connection Fault

The HOA keypad has been disconnected from the drive.

oPr Note: An oPr fault will occur when all of the following conditions are true:
* Output is interrupted when the keypad is disconnected (02-06 = 1).
* The Run command is assigned to the keypad (b1-02 = 0 and OFF mode has been
selected).
Cause Possible Solution

External operator is not properly connected to the
drive

* Check the connection between the operator and the drive.
» Replace the cable if damaged.
* Turn off the drive input power and disconnect the operator. Reconnect the operator and reapply

drive input power.
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5.4 Fault Detection

HOA Keypad Display

Fault Name

Overvoltage

Voltage in the DC bus has exceeded the overvoltage detection level.

ov
* For 200 V class drives: approximately 410 V
* For 400 V class drives: approximately 820 V (740 V when E1-01 is less than 400)
Cause Possible Solution

Deceleration time is too short and regenerative
energy is flowing from the motor into the drive

* Increase the deceleration time (C1-02 and C1-04).

+ Set L3-04 to 1 to enable stall prevention during deceleration. Stall Prevention is enabled as the
default setting.

Fast acceleration time causes the motor to
overshoot the speed reference

* Check if sudden drive acceleration triggers an overvoltage alarm.
* Increase the acceleration time.

+ Use longer S-curve acceleration and deceleration times.

* Enable the Overvoltage Suppression function (L3-11 = 1).

* Lengthen the S-curve at acceleration end.

Ground fault in the output circuit causes the DC
bus capacitor to overcharge

* Check the motor wiring for ground faults.
+ Correct grounding shorts and reapply power.

Improper parameters related to Speed Search
(including Speed Search after a momentary power
loss and after a fault restart)

* Check the settings for Speed Search-related parameters.
* Enable Speed Search restart function (b3-19 greater than or equal to 1 to 10).

* Adjust the current level during Speed Search and the deceleration time (b3-02 and b3-03
respectively).

* Perform Stationary Auto-Tuning for line-to-line resistance and then set b3-14 to 1 to enable Speed
Estimation Speed Search.

Drive input power voltage is too high

+ Check the voltage.
» Lower drive input power voltage within the limits listed in the specifications.

Drive fails to operate properly due to noise
interference

» Review the list of possible solutions provided for controlling noise.

» Review the section on handling noise interference and check the control circuit lines, main circuit
lines, and ground wiring.

Load inertia is set incorrectly

» Check the load inertia settings when using KEB, overvoltage suppression, or Stall Prevention
during deceleration.

 Adjust the load inertia ratio in L3-25 to better match the load.

Motor hunting occurs

+ Adjust the parameters that control hunting.
+ Set the gain for Hunting Prevention (n1-02).

+ Adjust the speed feedback detection suppression gain for PM motors (n8-45) and the time constant
for pull-in current (n8-47).

HOA Keypad Display

Fault Name

ov2

Overvoltage 2

Bus voltage is boosted because the motor cable is too long.

Cause

Possible Solution

The wiring is too long

+ Shorten the shielded motor cable
» Lower the carrier frequency
 Switch on the internal EMC filter if the power supply has a neutral ground

HOA Keypad Display Fault Name
Input Phase Loss
PF Drive input power has an open phase or has a large imbalance of voltage between phases. Detected
when L8-05 is set 1 (enabled).
Cause Possible Solution

There is phase loss in the drive input power

 Check for wiring errors in the main circuit drive input power.
* Correct the wiring.

There is loose wiring in the drive input power
terminals

» Ensure the terminals are tightened properly.

* Apply the tightening torque as specified in this manual. Refer to Wire Gauges and Tightening
Torque on page 77 for details.

There is excessive fluctuation in the drive input
power voltage

* Check the voltage from the drive input power.
* Review the possible solutions for stabilizing the drive input power.

There is poor balance between voltage phases

Stabilize drive input power or disable phase loss detection.
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5.4 Fault Detection

The main circuit capacitors are worn

* Check the maintenance time for the capacitors (U4-05).

* Replace the capacitor if U4-05 is greater than 90%. For instructions on replacing the capacitor,
contact Yaskawa or a Yaskawa representative.

Check for problems with the drive input power. If drive input power appears normal but the alarm
continues to occur, replace either the control board or the entire drive. For instructions on replacing
the control board, contact Yaskawa or a Yaskawa representative.

HOA Keypad Display

Fault Name

SEr

Too Many Speed Search Restarts

The number of Speed Search restarts exceeded the value set to b3-19.

Cause

Possible Solution

Parameters related to Speed Search are set to the
wrong values

* Reduce the detection compensation gain during Speed Search (b3-10).
* Increase the current level when attempting Speed Search (b3-17).
* Increase the detection time during Speed Search (b3-18).

The motor is coasting in the opposite direction of
the Run command

Set b3-14 to 1 to enable Bi-Directional Speed Search.

HOA Keypad Display

Fault Name

STo

Motor Pull Out or Step Out Detection

Motor pull out or step out has occurred. Motor has exceeded its pull-out torque.

Cause

Possible Solution

Load is too heavy

* Increase the load inertia for PM motor (n8-55).

* Increase the pull-in current during accel/decel (n8-51).
» Reduce the load.

* Increase the motor or drive capacity.

Load inertia is too heavy

Increase the load inertia for PM motor (n8-55).

Acceleration and deceleration times are too short

* Increase the acceleration and deceleration times (C1-01 to C1-04).
* Increase the S-curve acceleration and deceleration times (C2-01).

Speed response is too slow

Increase the load inertia for PM motor (n8-55).

HOA Keypad Display

Fault Name

TdE

Time Data Error

Cause

Possible Solution

An error has occurred in the Real-Clock Time
function of the HOA keypad

A communication error has occurred with the
Real-Clock Time function of the HOA keypad

Replace the HOA keypad. For instructions on replacing the HOA keypad, contact Yaskawa or your
nearest sales representative.

HOA Keypad Display Fault Name
TIM Time Not Set
Cause Possible Solution

The time for the HOA keypad has not been set

Set the time for the HOA keypad.

The HOA keypad battery is low or the battery has
been replaced

Replace the HOA keypad battery and set the current time.

An error has occurred in the Real-Time Clock
function of the HOA keypad

Replace the HOA keypad. For instructions on replacing the HOA keypad, contact Yaskawa or your
nearest sales representative.

HOA Keypad Display

Fault Name

UL3

Undertorque Detection 1

The current has fallen below the minimum value set for torque detection (L6-02) for longer than the
allowable time (L6-03).

Cause

Possible Solution

Parameter settings are not appropriate for the load

Check the settings of parameters L6-02 and L6-03.

There is a fault on the machine side

Check the load for any problems.

HOA Keypad Display

Fault Name

UL6

Motor Underload

The weight of the load has fallen below the underload curve defined in L6-14.
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5.4 Fault Detection

Cause

Possible Solution

The output current has fallen below the motor
underload curve defined in L6-14 for longer than
the time set to L6-03

Adjust the value set to L6-14 so that output current remains above the motor underload curve during
normal operation.

HOA Keypad Display

Fault Name

DC Bus Undervoltage

Voltage in the DC bus fell below the undervoltage detection level (L2-05).
» For 200 V class drives: approximately 190 V

Uvl » For400 V class drives: approximately 440 when using input voltages 460 V or higher (350 V when
E1-01 is less than 400, and 380 V when 400V < E1-01 <460 V)
The fault is output only if L2-01 is set to 0 or 1 and the DC bus voltage has fallen below the level set
to L2-05 for longer than the time set to L2-02.
Cause Possible Solution

Input power phase loss

* The main circuit drive input power is wired incorrectly.
+ Correct the wiring.

One of the drive input power wiring terminals is
loose

* Ensure there are no loose terminals.

* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges
and Tightening Torque on page 77 for details.

There is a problem with the voltage from the drive
input power

+ Check the voltage.
Correct the voltage to be within the range listed in drive input power specifications.

« If'there is no problem with the power supply to the main circuit, check for problems with the main
circuit magnetic contactor.

The power has been interrupted

Correct the drive input power.

The main circuit capacitors are worn

* Check the maintenance time for the capacitors (U4-05).

* Replace either the control board or the entire drive if U4-05 exceeds 90%. For instructions on
replacing the control board, contact Yaskawa or a Yaskawa representative.

The relay or contactor on the soft-charge bypass
circuit is damaged

* Cycle power to the drive and see if the fault reoccurs.

« If the problem continues, replace either the control board or the entire drive. For instructions on
replacing the control board, contact Yaskawa or a Yaskawa representative.

* Check monitor U4-06 for the performance life of the soft-charge bypass.

* Replace either the control board or the entire drive if U4-06 exceeds 90%. For instructions on
replacing the control board, contact Yaskawa or a Yaskawa representative.

HOA Keypad Display

Fault Name

Uv2

Control Power Supply Voltage Fault

Voltage is too low for the control drive input power.

Cause

Possible Solution

Internal circuitry is damaged

* Cycle power to the drive. Check if the fault reoccurs.

« If the problem continues, replace either the control board or the entire drive. For instructions on
replacing the control board, contact Yaskawa or a Yaskawa representative.

HOA Keypad Display

Fault Name

Uv3

Undervoltage 3 (Soft-Charge Circuit Fault)

The soft-charge bypass circuit failed.

Cause

Possible Solution

The relay or contactor on the soft-charge bypass
circuit is damaged

+ Cycle power to the drive and see if the fault reoccurs.

« If the problem continues, replace either the control board or the entire drive. For instructions on
replacing the control board, contact Yaskawa or a Yaskawa representative.

* Check monitor U4-06 for the performance life of the soft-charge bypass.

+ Replace either the control board or the entire drive if U4-06 exceeds 90%. For instructions on
replacing the control board, contact Yaskawa or a Yaskawa representative.

HOA Keypad Display

Fault Name

voF

Output Voltage Detection Fault

Problem detected with the voltage on the output side of the drive.

Cause

Possible Solution

Hardware is damaged

Replace the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or a Yaskawa representative.
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5.5 Alarm Detection

5.5 Alarm Detection

& Alarm Codes, Causes, and

Possible Solutions

Alarms are drive protection functions that do not necessarily cause the drive to stop. Once the cause of an alarm is removed,
the drive will return to the same status is was before the alarm occurred.

When an alarm has been triggered, the ALM light on the HOA keypad display blinks and the alarm code display flashes. If a

multi-function output is set for an alarm (H2-O0O = 10), that output terminal will be triggered.

Note:

If a multi-function output is set to close when an alarm occurs (H2-O0O = 10), it will also close when maintenance periods are reached,

triggering alarms LT-1 through LT-4 (triggered only if H2-OO = 2F).

Table 5.11 Alarm Codes, Causes, and Possible Solutions

HOA Keypad Display

Minor Fault Name

bb

Baseblock

Drive output interrupted as indicated by an external baseblock signal.

Cause

Possible Solutions

External baseblock signal was entered via one of
the multi-function input terminals (S1 to S7)

Check external sequence and baseblock signal input timing.

HOA Keypad Display

Minor Fault Name

Option Communication Error

bUS » The connection was lost after initial communication was established.
» Assign a Run command frequency reference to the option.
Cause Possible Solutions

Connection is broken or master controller stopped
communicating

* Check for faulty wiring.
* Correct the wiring.
* Check for disconnected cables and short circuits. Repair as needed.

Option is damaged

If there are no problems with the wiring and the fault continues to occur, replace the option.

The option is not properly connected to the drive

* The connector pins on the option are not properly lined up with the connector pins on the drive.
* Reinstall the option.

A data error occurred due to noise

+ Check options available to minimize the effects of noise.

 Take steps to counteract noise in the control circuit wiring, main circuit lines and ground wiring.
 Try to reduce noise on the controller side.

+ Use surge absorbers on magnetic contactors or other equipment causing the disturbance.

» Use recommended cables or some other type of shielded line. Ground the shield to the controller
side or on the input power side.

» Separate the wiring for communication devices from the drive input power lines.

HOA Keypad Display

Minor Fault Name

CALL

Serial Communication Transmission Error

Communication has not yet been established.

Cause

Possible Solutions

Communications wiring is faulty, there is a short
circuit, or something is not connected properly

* Check for wiring errors.
+ Correct the wiring.
 Check for disconnected cables and short circuits. Repair as needed.

Programming error on the master side

Check communications at start-up and correct programming errors.

Communications circuitry is damaged

* Perform a self-diagnostics check.

« If the problem continues, replace either the control board or the entire drive. For instructions on
replacing the control board, contact Yaskawa or your nearest sales representative.

Termination resistor setting is incorrect

Install a termination resistor at both ends of a communication line. Set the internal termination resistor
switch correctly on slave drives. Place DIP switch S2 to the ON position.

HOA Keypad Display

Minor Fault Name

CE

MEMOBUS/Modbus Communication Error

Control data was not received correctly for two seconds.

Cause

Possible Solutions
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5.5 Alarm Detection

A data error occurred due to noise

» Check options available to minimize the effects of noise.
 Take steps to counteract noise in the control circuit wiring, main circuit lines, and ground wiring.
* Reduce noise on the controller side.

 Use surge absorbers for the magnetic contactors or other components that may be causing the
disturbance.

+ Use only recommended shielded line. Ground the shield on the controller side or on the drive input
power side.

 Separate all wiring for communication devices from drive input power lines.

Communication protocol is incompatible

* Check the HS parameter settings and the protocol setting in the controller.
» Ensure settings are compatible.

The CE detection time (H5-09) is set shorter than
the time required for acommunication cycle to take
place

* Check the PLC.
+ Change the software settings in the PLC.
+ Set a longer CE detection time using parameter H5-09.

Incompatible PLC software settings or there is a
hardware problem

¢ Check the PLC.
* Remove the cause of the error on the controller side.

Communications cable is disconnected or
damaged

+ Check the connector to make sure the cable has a signal.
» Replace the communications cable.

HOA Keypad Display

Minor Fault Name

CrST

Cannot Reset

Cause

Possible Solutions

Fault reset was being executed when a Run
command was entered

 Ensure that a Run command cannot be entered from the external terminals or option during fault
reset.

¢ Turn off the Run command.

HOA Keypad Display

Minor Fault Name

dnE

Drive Disabled

Cause

Possible Solutions

“Drive Enable” is set to a multi-function contact
input (H1-OO = 6A) and that signal was switched
off

Check the operation sequence.

HOA Keypad Display

Minor Fault Name

EF

Forward/Reverse Run Command Input Error

Both forward run and reverse run closed simultaneously for longer than 0.5 s.

Cause

Possible Solutions

Sequence error

Check the forward and reverse command sequence and correct the problem.

Note: When minor fault EF detected, motor ramps to stop.

HOA Keypad Display

Minor Fault Name

EFO

Option Card External Fault

An external fault condition is present.

Cause

Possible Solutions

An external fault was received from the PLC with
F6-03 set to 3, which allows the drive to continue
running after an external fault occurs

* Remove the cause of the external fault.
* Remove the external fault input from the PLC.

There is a problem with the PLC program

Check the PLC program and correct problems.
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5.5 Alarm Detection

HOA Keypad Display

Minor Fault Name

External Fault (Input Terminal S1)

EF1 External fault at multi-function input terminal S1.
EE) External fault (input terminal S2)

External fault at multi-function input terminal S2.
EF3 External fault (input terminal S3)

External fault at multi-function input terminal S3.
EF4 External fault (input terminal S4)

External fault at multi-function input terminal S4.
EFs External fault (input terminal S5)

External fault at multi-function input terminal S5.
EF6 External fault (input terminal S6)

External fault at multi-function input terminal S6.
EF7 External fault (input terminal S7)

External fault at multi-function input terminal S7.

Cause Possible Solutions

An external device has tripped an alarm function

Remove the cause of the external fault and reset the multi-function input value.

Wiring is incorrect

* Ensure the signal lines have been connected properly to the terminals assigned for external fault
detection (H1-O0O = 20 to 2F).

* Reconnect the signal line.

Multi-function contact inputs are set incorrectly

* Check if the unused terminals have been set for H1-OOO = 20 to 2F (External Fault).
* Change the terminal settings.

HOA Keypad Display

Minor Fault Name

Excessive PI Feedback
FbH The PI feedback input is higher than the level set to b5-36 for longer than the time set to b5-37, and
b5-12 is set to 1 or 4.
Cause Possible Solutions

Parameter settings for b5-36 and b5-37 are
incorrect

Check parameters b5-36 and b5-37.

PI feedback wiring is faulty

Correct the wiring.

Feedback sensor has malfunctioned

Check the sensor and replace it if damaged.

Feedback input circuit is damaged

Replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or your nearest sales representative.

HOA Keypad Display

Minor Fault Name

PI Feedback Loss
FbL The PI feedback input is lower than the level set to b5-13 for longer than the time set to b5-14, and
b5-12 issetto 1 or 4.
Cause Possible Solutions

Parameter settings for b5-13 and b5-14 are
incorrect

Check parameters b5-13 and b5-14.

PI feedback wiring is faulty

Correct the wiring.

Feedback sensor has malfunctioned

Check the sensor and replace it if damaged.

Feedback input circuit is damaged

Replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or your nearest sales representative.

HOA Keypad Display

Minor Fault Name

HCA

Current Alarm

Drive current exceeded overcurrent warning level (150% of the rated current).

Cause

Possible Solutions

Load is too heavy

Reduce the load for applications with repetitive operations (i.e., stops and starts), or replace the drive.
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5.5 Alarm Detection

Acceleration and deceleration times are too short

* Calculate the torque required during acceleration and for the inertia moment.
« If the torque level is not right for the load, take the following steps:

* Increase the acceleration and deceleration times (C1-01 to C1-04).

* Increase the capacity of the drive.

A special-purpose motor is being used, or the drive
is attempting to run a motor greater than the
maximum allowable capacity

* Check the motor capacity.
+ Use a motor appropriate for the drive. Ensure the motor is within the allowable capacity range.

The current level increased due to Speed Search
after a momentary power loss or while attempting
to perform a fault restart

The alarm will only appear briefly. There is no need to take action to prevent the alarm from occurring
in such instances.

HOA Keypad Display

Minor Fault Name

inTLK

Interlock Open

ALM LED will not blink

Cause

Possible Solutions

BAS Interlock multi-function input is open

Check the cause of interlock.

HOA Keypad Display

Minor Fault Name

LT-1

Cooling Fan Maintenance Time

The cooling fan has reached its expected maintenance period and may need to be replaced.

Note: An alarm output (H2-O0O = 10) will only be triggered if both (H2-OO = 2F and H2-
00 = 10) are set.

Cause

Possible Solutions

The cooling fan has reached 90% of its expected
performance life

Replace the cooling fan and set 04-03 to 0 to reset the Maintenance Monitor.

HOA Keypad Display

Minor Fault Name

Capacitor Maintenance Time

LT-2 The main circuit and control circuit capacitors are nearing the end of their expected performance life.
Note: An alarm output (H2-O0O = 10) will only be triggered if H2-O0O = 2F.
Cause Possible Solutions

The main circuit and control circuit capacitors have
reached 90% of their expected performance lives

Replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or your nearest sales representative.

HOA Keypad Display

Minor Fault Name

Soft Charge Bypass Relay Maintenance Time

LT-3 The DC bus soft charge relay is nearing the end of its expected performance life.
Note: An alarm output (H2-O0O = 10) will only be triggered if H2-O0O = 2F.
Cause Possible Solutions

The DC bus soft charge relay has reached 90% of
expected performance life

Replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or your nearest sales representative.

HOA Keypad Display

Minor Fault Name

IGBT Maintenance Time (50%)

LT-4 IGBTSs have reached 50% of their expected performance life.
Note: An alarm output (H2-O0O = 10) will only be triggered if H2-O0O = 2F.
Cause Possible Solutions

IGBTs have reached 50% of their expected
performance life

Check the load, carrier frequency, and output frequency.

HOA Keypad Display

Minor Fault Name

Heatsink Overheat

oH The temperature of the heatsink exceeded the overheat pre-alarm level set to L8-02 (90-100 °C).
Default value for L8-02 is determined by drive capacity (02-04).
Cause Possible Solutions
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Surrounding temperature is too high

* Check the surrounding temperature.

* Improve the air circulation within the enclosure panel.
* Install a fan or air conditioner to cool surrounding area.
* Remove anything near drive that may cause extra heat.

Internal cooling fan has stopped

* Replace the cooling fan.
» After replacing the drive, set parameter 04-03 to O to reset the cooling fan operation time.

Airflow around the drive is restricted

* Provide proper installation space around the drive as indicated in the manual. Refer to Installation
Orientation and Spacing on page 39 for details.

* Allow for the proper space and ensure that there is sufficient circulation around the control panel.

* Check for dust or other foreign materials clogging the cooling fan.
* Clear debris caught in the fan that restricts air circulation.

HOA Keypad Display

Minor Fault Name

oH2

Drive Overheat Warning

“Drive Overheat Warning” was input to a multi-function input terminal, S1 through S7 (H1-OO=
B).

Cause

Possible Solutions

An external device triggered an overheat warning
in the drive

Search for the device that tripped the overheat warning. Remove the cause of the problem.

HOA Keypad Display

Minor Fault Name

oH3

Motor Overheat

The motor overheat signal entered to a multi-function analog input terminal exceeded the alarm level
(H3-02 or H3-10 =E).

Cause

Possible Solutions

Motor thermostat wiring is faulty (PTC input).

Repair the PTC input wiring.

There is a fault on the machine side (e.g., the
machine is locked up)

¢ Check the status of the machine.
« Remove the cause of the fault.

Motor has overheated

* Check the load size, accel/decel times, and cycle times.

* Decrease the load.

* Increase accel and decel times (C1-01 to C1-08).

* Adjust the preset V/f pattern (E1-04 through E1-10). This involves reducing E1-08 and E1-10.
Note: Refrain from lowering E1-08 and E1-10 excessively to prevent a reduction in load

tolerance at low speeds.

* Check the motor-rated current.

» Enter motor-rated current on motor nameplate (E2-01).

» Ensure the motor cooling system is operating normally.

» Repair or replace the motor cooling system.

HOA Keypad Display

Minor Fault Name

olL3

Overtorque 1

Drive output current was greater than L6-02 for longer than the time set to L6-03.

Cause

Possible Solutions

Inappropriate parameter settings

Check parameters L6-02 and L6-03.

There is a fault on the machine side (e.g., the
machine is locked up)

¢ Check the status of the machine.
* Remove the cause of the fault.

HOA Keypad Display

Minor Fault Name

DC Bus Overvoltage

The DC bus voltage exceeded the trip point.

ov
* For 200 V class drives: approximately 410 V
* For 400 V class drives: approximately 820 V (740 V when E1-01 is less than 400)
Cause Possible Solutions

Surge voltage present in the drive input power

* Install an AC reactor.
* Voltage surge can result from a thyristor convertor and a phase advancing capacitor operating on

the same drive input power system.
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The motor is short-circuited

Ground current has overcharged the main circuit
capacitors via the drive input power

+ Check the motor power cable, relay terminals and motor terminal box for short circuits.
» Correct grounding shorts and turn the power back on.

Noise interference causes the drive to operate
incorrectly

* Review possible solutions for handling noise interference.

» Review section on handling noise interference and check control circuit lines, main circuit lines
and ground wiring.

« If the magnetic contactor is identified as a source of noise, install a surge protector to the MC coil.

Set number of fault restarts (L5-01) to a value other than 0.

HOA Keypad Display

Minor Fault Name

PASS

MEMOBUS/Modbus Comm. Test Mode Complete

Cause

Possible Solutions

MEMOBUS/Modbus test has finished normally

This verifies that the test was successful.

HOA Keypad Display

Minor Fault Name

SAFE

Customer Safety

Customer Safeties mult-function input is open. This alarm has display priority over the Interlock Open
(inTLK).

Cause

Possible Solutions

External contact from customer wiring is open.

Check the cause of the open safety.

HOA Keypad Display

Minor Fault Name

SE

MEMOBUS/Modbus Communication Test Mode Error

Note: This alarm will not trigger a multi-function output terminal that is set for alarm output

(H2-00 = 10).

Cause

Possible Solutions

A digital input set to 67H (MEMOBUS/Modbus
test) was closed while the drive was running

Stop the drive and run the test again.

HOA Keypad Display

Minor Fault Name

TrPC

IGBT Maintenance Time (90%)

IGBTs have reached 90% of their expected performance life.

Cause

Possible Solutions

IGBTs have reached 90% of their expected
performance life

Replace the drive.

HOA Keypad Display

Minor Fault Name

UL3

Undertorque Detection 1

Drive output current less than L6-02 for longer than L6-03 time.

Cause

Possible Solutions

Inappropriate parameter settings

Check parameters L6-02 and L6-03.

Load has dropped or decreased significantly

Check for broken parts in the transmission system.

HOA Keypad Display

Minor Fault Name

UL6

Undertorque Detection 6

Cause

Possible Solutions

The load has dropped or decreased under the motor
underload curve

Check parameters L6-13 and L6-14.

HOA Keypad Display

Minor Fault Name

Undervoltage

One of the following conditions was true when the drive was stopped and a Run command was
entered:

Uv * DC bus voltage dropped below the level specified in L2-05.
» Contactor to suppress inrush current in the drive was opened.
» Low voltage in the control drive input power. This alarm outputs only if L2-01 is not 0 and DC
bus voltage is under L2-05.
Cause Possible Solutions

214

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



5.5 Alarm Detection

Phase loss in the drive input power

Check for wiring errors in the main circuit drive input power. Correct the wiring.

Loose wiring in the drive input power terminals

* Ensure the terminals have been properly tightened.

* Apply the tightening torque to the terminals as specified. Refer to Wire Gauges and Tightening
Torque on page 77.

There is a problem with the drive input power
voltage

 Check the voltage.
» Lower the voltage of the drive input power so that it is within the limits listed in the specifications.

Drive internal circuitry is worn

¢ Check the maintenance time for the capacitors (U4-05).

» Replace either the control board or the entire drive if U4-05 exceeds 90%. For instructions on
replacing the control board, contact Yaskawa or your nearest sales representative.

The drive input power transformer is too small and
voltage drops when the power is switched on

+ Check for an alarm when the magnetic contactor, line breaker, and leakage breaker are closed.
* Check the capacity of the drive input power transformer.

Air inside the drive is too hot

Check the temperature inside the drive.

The CHARGE light is broken or disconnected

Replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or your nearest sales representative.

HOA Keypad Display

Minor Fault Name

voF

Output Voltage Detection Fault

There is a problem with the output voltage.

Cause

Possible Solutions

Hardware is damaged

Replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or your nearest sales representative.

HOA Keypad Display

Minor Fault Name

WrUn

Waiting for Run

A Run command has been issued and the drive is waiting to begin running the motor.

Cause

Possible Solutions

After a Run command has been entered, the drive
must wait for the time set to b1-11 to pass before
it can begin to operate the motor

This is not an error.
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5.6 Programming Errors

€ Programming Error Codes,

Causes, and Possible Solutions

A Programming Error (oPE) occurs when a contradictory parameter is set or an individual parameter is set to an inappropriate

value.

The drive will not operate until the parameter or parameters causing the problem are set correctly. An oPE, however, does not
trigger an alarm or fault output. If an oPE occurs, investigate the cause and refer to Table 5. 12 for the appropriate action. When
an oPE appears on the HOA keypad display, press the ENTER button to view U1-18 and see which parameter is causing the

oPE.

Table 5.12 oPE Codes, Causes, and Possible Solutions

HOA Keypad Display

Error Name

oPEO1

Drive Capacity Setting Fault

Drive capacity and the value set to 02-04 do not match.

Cause

Possible Solutions

The drive model selection (02-04) and the actual
capacity of the drive are not the same

Correct the value set to 02-04.

HOA Keypad Display

Error Name

oPE02

Parameter Range Setting Error

Use U1-18 to find parameters set outside the range.

Cause

Possible Solutions

Parameters were set outside the possible setting
range

Set parameters to the proper values.

Note:

When multiple errors occur simultaneously, other errors are given precedence over oPE02

HOA Keypad Display

Error Name

oPEO03

Multi-Function Input Selection Error

A contradictory setting is assigned to multi-function contact inputs H1-01 to H1-07.

Cause

Possible Solutions

¢ The same function is assigned to two
multi-function inputs

« Excludes “Not used” and “External Fault”

+ Ensure all multi-function inputs are assigned to different functions.
* Re-enter the multi-function settings to ensure this does not occur.

The Up command was set but the Down command
was not, or vice versa (settings 10 vs. 11)

Properly set the functions that required for use in combination with other functions.

* Run/Stop command for a 2-wire sequence was
set (H1-O0O = 42), but Forward/Reverse
command (H1-O0O = 43) was not

* “Drive Enable” is set to multi-function input S1
or S2 (H1-01 = 6A or H1-02 = 6A)

Properly set the functions that required for use in combination with other functions.

Two of the following functions are set
simultaneously:

* Up/Down Command (10 vs. 11)
» Hold Accel/Decel Stop (A)
» Analog Frequency Reference Sample/Hold (1E)

» Offset Frequency 1, 2, 3 Calculations (44, 45,
46)

+ Check if contradictory settings have simultaneously been assigned to the multi-function input
terminals.

+ Correct setting errors.

The Up/Down command (10, 11) and PI control
(b5-01) are enabled simultaneously

Set b5-01 to 0 to disable control PI or disable the Up/Down command.
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Settings for N.C. and N.O. input for the following
functions were selected simultaneously:

¢ External Search Command 1 and External
Search Command 2 (61 vs. 62)

» Fast Stop N.O. and Fast Stop N.C. (15 vs. 17)

+ KEB for Momentary Power Loss and High Slip
Braking
(65, 66, 7A, 7B vs. 68)

» KEB Command 1 and KEB Command 2 (65, 66
vs. 7A, 7B)

* FWD Run Command (or REV) and FWD/REV
Run Command (2-wire) (40, 41 vs. 42, 43)

* Drive Enable (60 vs. 6A)

» Check if contradictory settings have simultaneously been assigned to the multi-function input
terminals.

» Correct setting errors.

One of the following settings was entered while

H1-0O0 = 2 (External Reference 1/2):

* bl-15=4 (Pulse Train Input) but the pulse train
input selection is not set for the frequency
reference (H6-01 > 0)

* bl-15 or b1-16 set to 3 but no option card is
connected

* Although b1-15 =1 (Analog Input) and H3-02
or H3-10 are set to 0 (Frequency Bias)

H2-0O0 is set to 38 (Drive Enabled) and H1-OO
is not set to 6A (Drive Enable)

Correct the settings for the multi-function input terminal parameters.

HOA Keypad Display

Error Name

oPEO5

Run Command/Frequency Reference Source Selection Error

Cause

Possible Solutions

Frequency reference is assigned to an option card
(b1-01 = 3) and an input option card is not
connected to the drive

The Run command is assigned to an option card
(b1-02 = 3) and an input option card is not
connected to the drive

Reconnect the input option card to the drive.

HOA Keypad Display

Error Name

oPEO7

Multi-Function Analog Input Selection Error

A contradictory setting is assigned to multi-function analog inputs H3-02 or H3-10 and PI functions
conflict.

Cause

Possible Solutions

At least two analog input terminals are set to the
same function (i.e., at least two of these parameters
have the same setting: H3-02 or H3-10)

Change the settings to H3-02 and H3-10 so that functions no longer conflict.

Note: Both 0 (Frequency Reference Bias) and F (Not Used) can be set to H3-02 and H3-10
simultaneously.

The following simultaneous contradictory
settings:

H3-02 or H3-10 = C (PI Target Value) while
b5-18 =1 (enables b5-19 as the target PI value)

Disable one of the PI selections.

HOA Keypad Display

Error Name

oPEO08

Parameter Selection Error

A function has been set that cannot be used in the motor control method selected.

Cause

Possible Solutions

In OLV/PM, parameters E5-02 to E5-07 are set to
0

When using a special-purpose motor, set E5-CI0 in accordance with the test report provided.

The following settings have occurred in OLV/PM:
» E5-03 does not equal 0

* E5-09 and E5-24 are both equal to 0, or neither
equals 0

¢ Set E5-09 or E5-24 to the correct value, and set the other to 0.
* Set the motor rated current for PM to 0 (E5-03).

Note:
given precedence over oPE0S.

Use U1-18 to find parameters that are set outside the specified setting range. When multiple errors occur simultaneously, other errors are
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HOA Keypad Display

Error Name

oPE09

PI Control Selection Fault

PI control function selection is incorrect. Requires that PI control is enabled (b5-01 = 1 or 3).

Cause

Possible Solutions

The following simultaneous contradictory settings
have occurred:

* b5-15 is not set to 0.0 (PI Sleep Function
Operation Level)

» The stopping method is set to either DC
Injection Braking or coast to stop with a timer
(b1-03=2or3)

* Set b5-15 to a value other than 0.0.
+ Set the stopping method to coast to stop or ramp to stop (b1-03 =0 or 1).

b5-01 is set to 1, enabling PI control, but the lower
limit for the frequency reference (d2-02) is not set
to 0 while reverse output is enabled (b5-11 = 1)

Correct the parameter settings.

b5-01 is set to 3, enabling PI control, but the lower
limit for the frequency reference (d2-01) is not 0

Correct the parameter settings.

HOA Keypad Display Error Name

V/f Data Setting Error
One of the following setting errors has occurred:

oPE10 E1-04 = E1-06
E1-06 2 E1-07
E1-07 2 E1-09
or E1-09 2 El-11

Cause Possible Solutions

V/f pattern setting error

Correct the settings for E1-04, E1-06, E1-07, E1-09, and E1-11.

HOA Keypad Display

Error Name

oPE11

Carrier Frequency Setting Error

Correct the setting for the carrier frequency.

Cause

Possible Solutions

The following simultaneous contradictory settings
have occurred: C6-05 > 6 and C6-04 > C6-03
(carrier frequency lower limit is greater than the
upper limit)

If C6-05 < 6, the drive operates at C6-03

The upper and lower limits between C6-02 and
C6-05 are contradictory

Correct the parameter settings.

HOA Keypad Display

Error Name

oPE16

Energy Saving Constants Error

Cause

Possible Solutions

The following contradictory settings are true:
A1-02=0,S1-01 =1, and b8-01 =1

Correct the parameter settings.
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HOA Keypad Display

Error Name

oPE27

BP Program Error

Bypass mode is not correctly configured.

Cause

Possible Solutions

If digital inputs A4, AS, or A7 or digital outputs
A4 or A5 are programmed, then all must be
programmed

Digital inputs A4, AS, or A7 and digital outputs A4
or A5 are programmed and one of the following
conditions is true:

+ H1-00 = 0 (3-Wire Sequence)

+ L5-01>0and S4-01 =1 (Auto Transfer of Fault)
+ H1-0O0< A6 and H2-O0O = A6

« H1-O0O= A6 and H2-OO< A6

Correct the parameter settings.

HOA Keypad Display

Error Name

oPE28

Sequence Timer Error

One or more of the sequence timers is not set in the correct order.

Cause

Possible Solutions

One of the following contradictory settings is true:
+ S2-01>S2-02
* S2-06 > S2-07
e S2-11>8S2-12
e S2-16 > 82-17

Correct the parameter settings.
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5.7 Auto-Tuning Fault Detection

5.7 Auto-Tuning Fault Detection

When the Auto-Tuning faults shown below are detected, the fault is displayed on the operator and the motor coasts to a stop.
Auto-Tuning faults do not trigger a multi-function terminal set for fault or alarm output.

An EndO error indicates that although Auto-Tuning has successfully completed, there is some discrepancy in the calculations.
If an End[ error occurs, check for the cause of the error using the table below, and perform Auto-Tuning again after fixing
the problem. Start the application if no problem can be diagnosed despite the existence of the End[ error.

€ Auto-Tuning Codes, Causes, and Possible Solutions

Table 5.13 Auto-Tuning Codes, Causes, and Possible Solutions
HOA Keypad Display Error Name
End3 Rated Current Setting Alarm (displayed after Auto-Tuning is complete)
Cause Possible Solutions

The correct current rating printed on the motor
nameplate was not entered into T1-04

* Check the setting of parameter T1-04.
» Check the motor data and repeat Auto-Tuning.

HOA Keypad Display

Error Name

End4

Adjusted Slip Calculation Error

Cause

Possible Solutions

The calculated slip is outside the allowable range

Make sure the data entered for Auto-Tuning is correct.

HOA Keypad Display

Error Name

End5

Resistance Tuning Error

Cause

Possible Solutions

The calculated resistance value is outside the
allowable range

* Double-check the data entered for the Auto-Tuning process.
¢ Check the motor and motor cable connection for faults.

HOA Keypad Display

Error Name

End7

No-Load Current Alarm

Cause

Possible Solutions

The entered no-load current value was outside the
allowable range

Check and correct faulty motor wiring.

Auto-Tuning results were less than 5% of the
motor rated current

Double-check the data entered for the Auto-Tuning process.

HOA Keypad Display Error Name
Er-01 Motor Data Error
Cause Possible Solutions

Motor data or data entered during Auto-Tuning
was incorrect

* Check that the motor data entered to T1 parameters matches motor nameplate input before Auto-
Tuning.
» Restart Auto-Tuning and enter the correct information.

Motor output power and motor-rated current
settings (T1-02 and T1-04) do not match

* Check the drive and motor capacities.
* Correct the settings of parameters T1-02 and T1-04.

Motor rated current and detected no-load current
are inconsistent

¢ Check the motor rated current and no-load current.
» Correct the settings of parameters T1-04 and E2-03.

Base frequency and motor rated speed (T1-05 and
T1-07) do not match

 Correct the settings of parameters T1-05 and T1-07.
» Check that the correct number of poles were entered to T1-06.

HOA Keypad Display Error Name
Er-02 Minor Fault
Cause Possible Solutions

An alarm was triggered during Auto-Tuning

Exit the Auto-Tuning menu, check the alarm code, remove the alarm cause, and repeat Auto-Tuning.
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HOA Keypad Display Error Name
Er-03 OFF Button Input
Cause Possible Solutions

Auto-Tuning canceled by pressing the OFF button

Auto-Tuning did not complete properly. Restart Auto-Tuning.

HOA Keypad Display

Error Name

Er-04

Line-to-Line Resistance Error

Cause

Possible Solutions

Motor data entered during Auto-Tuning was
incorrect

» Make sure the data entered to the T1 parameters match the information written on the motor
nameplate.

» Restart Auto-Tuning and enter the correct information.

Results from Auto-Tuning are outside the
parameter setting range or the tuning process took
too long

Faulty motor cable or cable connection

Check and correct faulty motor wiring.

HOA Keypad Display

Error Name

Er-05

No-Load Current Error

Cause

Possible Solutions

Motor data entered during Auto-Tuning was
incorrect

» Make sure the data entered to the T1 parameters match the information written on the motor
nameplate.

* Restart Auto-Tuning and enter the correct information.

Results from Auto-Tuning are outside the
parameter setting range or the tuning process took
too long

Check and correct faulty motor wiring.

HOA Keypad Display Error Name
Er-08 Rated Slip Error
Cause Possible Solutions

Motor data entered during Auto-Tuning was
incorrect

» Make sure the data entered to the T1 parameters match the information written on the motor
nameplate.

» Restart Auto-Tuning and enter the correct information.

Results from Auto-Tuning are outside the
parameter setting range or the tuning process took
too long

Check and correct faulty motor wiring.

HOA Keypad Display

Error Name

Er-09

Acceleration Error

Cause

Possible Solutions

The motor did not accelerate for the specified
acceleration time

* Increase the acceleration time (C1-01).
* Disconnect the machine from the motor if possible.

HOA Keypad Display

Error Name

Er-12

Current Detection Error

Cause

Possible Solutions

One of the motor phases is missing:
(U/T1, V/IT2, W/T3)

Check motor wiring and correct any problems.

The current exceeded the current rating of the drive

The current is too low

* Check motor wiring for a short between motor lines.
+ Close any magnetic contactors used between motors.

» Replace the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or your nearest sales representative.

Attempted Auto-Tuning without motor connected
to the drive

Connect the motor and restart Auto-Tuning.

Current detection signal error

Replace the control board or the entire drive. For instructions on replacing the control board, contact

Yaskawa or your nearest sales representative.
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5.8 Copy Function Related Displays

5.8 Copy Function Related Displays

@ Tasks, Errors, and Troubleshooting

The table below lists the messages and errors that may appear when using the Copy function.

When executing the tasks offered by the Copy function, the HOA keypad will indicate the task being performed. When an
error occurs, a code appears on the HOA keypad to indicate the error. Note that errors related to the Copy function do not
trigger a multi-function output terminal that has been set up to close when a fault or alarm occurs. Press any key on the HOA
keypad to clear an error; the error display will disappear.

Table 5.14 lists the corrective action that can be taken when an error occurs.

Note:

1. Whenever using the copy function,

the drive should be fully stopped.

2. The drive will not accept a Run command while the Copy function is being executed.
3. Parameters can only be saved to a drive when the voltage class, capacity, control mode, and software version match.

Table 5.14 Copy Function Task and Error Displays

HOA Keypad Display

Task

CoPy

Writing Parameter Settings (flashing)

Cause

Possible Solutions

Parameters are being written to the drive.

This is not an error.

HOA Keypad Display Error
CPEr Control Mode Mismatch
Cause Possible Solutions

Control mode of the parameters to be loaded onto the
drive and the control mode set to the drive do not
match.

» Verify the control mode for the parameters to be loaded onto the drive and the control mode on
drive to which those parameters will be written.

* Set the same control mode using parameter A1-02 and retry.

HOA Keypad Display Error
CPyE Error Writing Data
Cause Possible Solutions

Failed writing parameters

Attempt to write parameters again.

HOA Keypad Display Error
CSEr Copy Unit Error
Cause Possible Solutions

Hardware fault

Replace the operator or the USB Copy Unit.

HOA Keypad Display Error
dFPS Drive Model Mismatch
Cause Possible Solutions

The drives used in the copy and write process are not
the same model.

* The drive from which the parameters were copied
is a different model.

¢ The drive to be written to is a different model.

* Verify the model number of the drive from which the parameters were copied and the model of
the drive to which those parameters will be written.

* Make sure the two drives are the same model and have the same software version.

HOA Keypad Display Task
End Task Complete
Cause Possible Solutions

Finished reading, writing, or verifying parameters.

This is not an error.

HOA Keypad Display

Error

iFEr

Communication Error

Cause

Possible Solutions

A communication error occurred between the drive
and the operator or the USB copy unit.

Check the cable connection.
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A non-compatible cable is being used to connect the
USB Copy Unit and the drive.

Use the cable originally packaged with the USB Copy Unit.

HOA Keypad Display

Error

ndAT

Model, Voltage Class, Capacity Mismatch

Cause

Possible Solutions

The drive from which the parameters were copied
and the drive to which the parameters will be written
have different electrical specifications, capacities,
are set to different control modes, or are different
models.

Make sure model numbers and specifications are the same for both drives.

The device being used to write the parameters is
blank and does not have any parameters saved on it.

Make sure all connections are correct, and copy the parameter settings onto the USB Copy Unit or
the operator.

HOA Keypad Display Error
rdEr Error Reading Data
Cause Possible Solutions

Failed while attempting to read parameter settings
from the drive.

Press and hold the READ key on the USB Copy Unit for at least one second to have the unit read
parameters from the drive.

HOA Keypad Display

Task

rEAd

Reading Parameter Settings (flashing)

Cause

Possible Solutions

Displayed while the parameter settings are being
read onto the USB Copy Unit.

This is not an error.

HOA Keypad Display

Error

vAEr

Voltage Class, Capacity Mismatch

Cause

Possible Solutions

The drive from which the parameters were copied
and the drive on which the Verify mode is being
performed have different electrical specifications or
are a different capacity.

Make sure electrical specifications and capacities are the same for both drives.

HOA Keypad Display

Error

vFyE

Parameter settings in the drive and those saved to the copy function are not the same

Cause

Possible Solutions

Indicates that the parameter settings that have been
Read and loaded onto the Copy Unit or HOA Keypad
are different.

To synchronize parameters, either write the parameters saved on the USB Copy Unit or HOA keypad
onto the drive, or Read the parameter settings on the drive onto the USB Copy Unit.

HOA Keypad Display

Task

vrFy

Comparing Parameter Settings (flashing)

Cause

Possible Solutions

The Verify mode has confirmed that parameters
settings on the drive and parameters read to the copy
device are identical.

This is not an error.
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5.9 Diagnosing and Resetting Faults

When a fault occurs and the drive stops, follow the instructions below to remove whatever conditions triggered the fault, then
restart the drive.

Note: An oC/SC fault will be displayed in the event of an IGBT failure. It may not be possible to reset this fault until the IGBT problem is corrected.

€ Fault Occurs Simultaneously with Power Loss

WARNING! Electrical Shock Hazard. Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or between
the ground and main circuit terminals before restarting the drive. Failure to comply may result in serious injury or death and will cause
damage to equipment.

1. Turn on the drive input power.
2. Use monitor parameters U2-000 to display data on the operating status of the drive just before the fault occurred.
3. Remove the cause of the fault and reset.

Note: 1. To find out what faults were triggered, check the fault history in U2-02. Information on drive status when the fault occurred
such as the frequency, current, and voltage can be found in U2-03 through U2-32. Refer to Viewing Fault Trace Data
After Fault on page 224 for information on how to view fault data.

2. When the fault continues to be displayed after cycling power, remove the cause of the fault and reset.

& If the Drive Still has Power After a Fault Occurs

1. Look at the HOA keypad for information on the fault that occurred.
2. Refer to Fault Displays, Causes, and Possible Solutions on page 197.
3. Reset the fault. Refer to Fault Reset Methods on page 225.

€ Viewing Fault Trace Data After Fault
Step Display/Result

~MODE - DRV Rdy

Freq Ref (Al)
oo . U1-01= 0.00Hz ____
1. | Turn on the drive input power. The first screen displays. =-> U1-02= O.OOHZ
U1-03= 0.00A

[JOGHN I |

- MODE - DRV Rdy

U1-01= 0.00Hz

V-
2. | press or until the monitor screen is displayed. nd U1-02= 0.00HZ[LSEQ]

U1-03= 0.00A [LREF
[JOGHNADENN |

“MONITR- DRV Rdy
Monitor

- Ul-01=0.00Hz

Press 5= to display the parameter setting screen. U1-02= 0.00H

play p & U1-03= 0.00A

IEd FwD BN

“MONITR- DRV Rdy
Last Fault
y e . . U2{B= oC
4. | Press and to scroll to monitor U2-02. The fault code shown in U2-02 -p U203 0.00HZLSEQ]
is the fault that occurred most recently. U2-04= O.OOHZ
IfE FWD N

-MONITR - DRV Rdy
Frequency Ref
U2{iB= 0.00Hz

U2-04= 0.00HZ[LSEQ)
U2-05= 0.00A [LREF

y . . . . FWD
Press to view drive status information when fault occurred. Ta

S. | Parameters U2-03 through U2-32 help determine the cause of a fault. > v

Parameters to be monitored differ depending on the control mode. -MOHITR - DRV Rdy
eatsink Temp

U2-20=_ XX °C

U2-01= —— [LSEQ)
U2-02= - [LREF

[JOGINA . |
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& Fault Reset Methods

When a fault occurs, the cause of the fault must be removed and the drive must be restarted. The table below lists the different
ways to restart the drive.

After the Fault Occurs Procedure
Fix the cause of the fault, restart the drive, and
reset the fault Press &% on the HOA keypad.

Drive

Close then open the fault signal digital input via TFaut Reset Switch =4 Fot Fosot Diton o
Resetting via Fault Reset Digital Input S4 terminal S4. S4 is set for “Fault Reset” as default e gter e
(H1-04 — 14) SC Digital Input Common
. . @ ON
Turn off the main power supply if the above methods do not reset the fault. Reapply power after the f
HOA keypad display has turned off.
When an “SC” error occurs, contact Yaskawa or a Yaskawa agent before cycling the power to the drive.
@ OFF
Note: If the Run command is present, the drive will disregard any attempts to reset the fault. Remove the Run command before attempting to clear

a fault situation.
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5.10 Troubleshooting without Fault Display

This section describes troubleshooting problems that do not trip an alarm or fault.

The following symptoms indicate that the drive is not set correctly for proper performance with the motor. Refer to Motor
Performance Fine-Tuning on page 190 for guidance on troubleshooting.

* Motor hunting and oscillation

* Poor motor torque

* Poor speed precision

* Poor motor torque and speed response
* Motor noise

4 Common Problems

Common Problems Page

Cannot Change Parameter Settings 226

Motor Does Not Rotate 227
Motor Does Not Rotate Properly after Pressing the AUTO | Motor Rotates in the Opposite Direction from the Run 228
Button or after Entering External Run Command Command

Motor Rotates in One Direction Only 228
Motor is Too Hot 228
oPEO02 Error Occurs When Lowering the Motor Rated Current Setting 229
Motor Stalls During Acceleration or With Large Loads 229
Drive Frequency Reference Differs from the Controller Frequency Reference Command 230
Excessive Motor Oscillation and Erratic Rotation 230
Deceleration Takes Longer Than Expected 230
Noise From Drive or Motor Cables When the Drive is Powered On 230
Ground Fault Circuit Interrupter (GFCI) Trips During Run 230

) ) Unexpected Noise from Connected Machinery 231

Connected Machinery Vibrates When Motor Rotates — -

Oscillation or Hunting 231
PI Output Fault 231
Motor Rotates After the Drive Output is Shut Off (Motor Rotates During DC Injection Braking) 231
Output Frequency is not as High as Frequency Reference 232
Sound from Motor 232
Unstable Motor Speed when Using PM 232
Motor Does Not Restart after Power Loss 232

€ Cannot Change Parameter Settings
Cause Possible Solutions

The drive is running the motor * Stop the drive and switch over to the Programming Mode.
(i.e., the Run command is present). * Most parameters cannot be edited during run.

The Access Level is set to restrict access to parameter |, Set the Access Level to allow parameters to be edited (A1-01 = 2).

settings.

+ See what mode the operator is currently set for.
The operator is not in thf Parameter Setup Mode * Parameters cannot be edited when in the Setup Mode (“STUP”). Switch modes so that “PAr”
(the screen will display “PAr”). appears on the screen. Refer to The Drive, Programming, and Clock Adjustment Modes on

page 106.

A multi-function contact input terminal is set to allow |,

trict t diti . . .
?ﬁﬁ% 1r lfhrgegg}?l I?I f _roe7 1=1r11gB). * Turn on the multi-function contact input set to 1B.

When the terminal is open, parameters cannot be edited.
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5.10 Troubleshooting without Fault Display

Cause

Possible Solutions

The wrong password was entered.

 [fthe password entered to A1-04 does not match the password saved to A1-05, then drive
settings cannot be changed.

* Reset the password.
If you cannot remember the password:

Scroll to A1-04. Press and simultaneously. Parameter A1-05 will appear.
* Set a new password to parameter A1-05.

Undervoltage was detected.

* Check the drive input power voltage by looking at the DC bus voltage (U1-07).

* Check all main circuit wiring.

€ Motor Does Not Rotate Properly after Pressing AUTO Button or after Entering External

Run Command

B Motor Does Not Rotate

Cause

Possible Solutions

The drive is not in the Drive Mode.

* Check if the DRV light on the HOA keypad is lit.

* Enter the Drive Mode to begin operating the motor. Refer to The Drive, Programming, and Clock Adjustment
Modes on page 106.

AN
WaE v as pushed.

Stop the drive and check if the correct frequency reference source is selected. If the operator keypad shall be the
source, the LO/RE button LED must be on. If the source is REMOTE, it must be off.
Take the following steps to solve the problem:

|
Push @R

Auto-Tuning has just completed.

* When Auto-Tuning completes, the drive is switched back to the Programming Mode. The Run command will
not be accepted unless the drive is in the Drive Mode.

» Use the HOA keypad to enter the Drive Mode. Refer to The Drive, Programming, and Clock Adjustment
Modes on page 106.

A Fast Stop was executed and has
not yet been reset.

Reset the Fast Stop command.

Settings are incorrect for the source
that provides the Run command.

Check parameter b1-02 (Run Command Selection).

Set b1-02 so that it corresponds with the correct Run command source.
0: HOA keypad

1: Control circuit terminal (default setting)

2: MEMOBUS/Modbus communications

3: Option card

There is faulty wiring in the control
circuit terminals.

* Check the wiring for the control terminal.
» Correct wiring mistakes.
* Check the input terminal status monitor (U1-10).

The drive has been set to accept the
frequency reference from the
incorrect source.

Check parameter b1-01 (Frequency Reference Selection 1).
Set b1-01 to the correct source of the frequency reference.
0: HOA keypad

1: Control circuit terminal (default setting)

2: MEMOBUS/Modbus communications

3: Option card

The terminal set to accept the main
speed reference is set to the incorrect
voltage and/or current.

If the frequency reference is set at terminal A1, check parameter H3-01 for the correct signal level selection. If
terminal A2 is used, check parameter H3-09. Refer to Input Signal Selection for Terminals A1 and A2 on page
94.

Selection for the sink/source mode
and the internal/external power
supply is incorrect.

Check wire jumper connection between terminals SC and SP. Refer to Sinking/Sourcing Mode Switch for Digital
Inputs on page 94.

Frequency reference is too low.

* Check the frequency reference monitor (U1-01).
* Increase the frequency by changing the maximum output frequency (E1-09).

Multi-function analog input is set up
to accept gain for the frequency
reference, but no voltage (current)
has been provided.

¢ Check the multi-function analog input settings.

* Check if analog inputs A1 or A2 are set for frequency reference gain (H3-02, H3-10 = 1). If so, check if the
correct signal is applied to the terminal. The gain and the frequency reference will be 0 if no signal is applied to
the gain input.

e Check if H3-02 and H3-10 have been set to the proper values.

* Check if the analog input value has been set properly. (U1-13 and U1-14)
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5.10 Troubleshooting without Fault Display

Cause

Possible Solutions

OFF
was pressed when the

drive was started from a REMOTE
source.

¢ . OFF . .
Pressing will decelerate the drive to stop.
¢ Switch off the Run command and then re-enter a new Run command.

Set 02-02 to 0 to disable ,

Motor starting torque is too low.

Refer to Motor Performance Fine-Tuning on page 190.

Frequency reference value is too low
or the drive does not accept the value
entered.

Enter a value that is above the minimum output frequency determined by E1-09.

The sequence Start/Stop sequence is
set up incorrectly.

+ Ifthe drive is supposed to be set up for a 2-wire sequence, then ensure parameters H1-03 through H1-07 are not

set to 0.

« Ifthe drive is supposed to be set up for a 3-wire sequence, then one of the parameters H1-03 through H1-07 must
be set to 0. Terminal S1 will become the Start, terminal S2 will become the Stop input.

H Motor Rotates in the Opposite Direction from the Run Command

Cause

Possible Solutions

Check the motor wiring.
* Switch two motor cables (U, V, and W) to reverse motor direction.

Phase wiring between the drive and motor is incorrect. |« Connect drive output terminals U/T1, V/T2, and W/T3 in the right order to match motor
terminals U, V, and W.

» Change the setting of parameter b1-14.

The forward direction for the motor is set up incorrectly.

(see figure below).

2. Motor Shaft

Typically, forward is designated as being counterclockwise when looking from the motor shaft

&,

1. Forward Rotating Motor (looking down the motor shaft)

direction.

The motor is running at almost 0 Hz and the Speed
Search estimated the speed to be in the opposite

» Disable bi-directional search (b3-14 = 0) so that Speed Search is performed only in the

specified direction.

Note:
of the motor.

Check the motor specifications for the forward and reverse directions. The motor specifications will vary depending on the manufacturer

B Motor Rotates in One Direction Only

Cause

Possible Solutions

The drive prohibits reverse rotation.

* Check parameter b1-04.
* Set parameter b1-04 to 0 to allow the motor to rotate in reverse.

3-Wire sequence is selected.

A Reverse run signal has not been entered, although

* Make sure that one of the input terminals S3 to S7 used for the 3-Wire sequence has been set
for reverse.

€ Motor is Too Hot

Cause

Possible Solutions

The load is too heavy.

If the load is too heavy for the motor, the motor will overheat as it exceeds its rated torque value
for an extended period of time.

Keep in mind that the motor also has a short-term overload rating in addition to the possible
solutions provided below:

¢ Reduce the load.
¢ Increase the acceleration and deceleration times.

* Check the values set for the motor protection (L1-01, L1-02) as well as the motor rated current
(E2-01).

* Increase motor capacity.

The air around the motor is too hot.

* Check the ambient temperature.
* Cool the area until it is within the specified temperature range.
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5.10 Troubleshooting without Fault Display

Cause

Possible Solutions

Insufficient voltage insulation between motor phases.

When the motor cable is long, high voltage surges occur between the motor coils and drive

switching.

Normally, surges can reach up to three times the drive input power supply voltage.

» Use a motor with a voltage tolerance higher than the max voltage surge.

» Use an inverter-duty motor rated for use with AC drives when using the motor on drives rated
higher than 200 V class.

* Install an AC reactor on the output side of the drive. The carrier frequency should be set to 2
kHz when installing an AC reactor.

The motor fan has stopped or is clogged.

Check the motor fan.

The carrier frequency is too low.

Increase the carrier frequency to lower the current harmonic distortion and lower the motor

temperature.

€ oPE02 Error Occurs When Lowering the Motor Rated Current Setting

Cause

Possible Solutions

Motor rated current and the motor no-load current
setting in the drive are incorrect.

» The user is trying to set the motor rated current in E2-01 to a value lower than the no-load
current set in E2-03.

* Make sure that value set in E2-01 is higher than E2-03.
+ Ifitis necessary to set E2-01 lower than E2-03, first lower the value set to E2-03, then change

the setting in E2-01 as needed.

€ Motor Stalls during Acceleration or Acceleration Time is Too Long

Cause

Possible Solutions

Current suppression prevents the drive from
accelerating.

Load is too heavy.

Take the following steps to resolve the problem:
* Reduce the load.
* Increase motor capacity.

Note: Although the drive has a Stall Prevention function and a Torque Compensation
function, accelerating too quickly or trying to drive an excessively large load can
exceed the capabilities of the motor.

Frequency reference is too low.

* Check the maximum output frequency (E1-04).
* Increase E1-04 if it is set too low.

Check U1-01 for proper frequency reference.

Check if a frequency reference signal switch has been set to one of the multi-function input
terminals.

Check for low gain level set to terminals Al or A2 (H3-03 or H3-11).

Load is too heavy.

Reduce the load so that the output current remains within the motor rated current.

* Increase the acceleration time.
* Check if the mechanical brake is fully releasing as it should.

Acceleration time has been set too long.

Check if the acceleration time parameters have been set too long (C1-01, C1-03).

Motor characteristics and drive parameter settings are
incompatible with one another.

* Set the correct V/f pattern so that it matches the characteristics of the motor being used.
» Check the V/f pattern set to E1-03.

Incorrect frequency reference setting.

* Check the multi-function analog input settings. Multi-function analog input terminals A1 or
A2 are set for frequency gain (H3-02 or H3-10 are set to 1), but there is no voltage or current
input provided.

* Make sure H3-02 and H3-10 are set to the proper values.

+ See if the analog input value is set to the right value (U1-13 and U1-14).

The Stall Prevention level during acceleration and
deceleration set too low.

* Check the Stall Prevention level during acceleration (L3-02).
« If L3-02 is set too low, acceleration may be taking too long.
* Increase L3-02.

The Stall Prevention level during run has been set too
low.

* Check the Stall Prevention level during run (L3-06).
» If L3-06 is set too low, speed will drop as the drive outputs torque.
* Increase the setting value.

Drive reached the limitations of the V/f motor control
method.

» The motor cable may be long enough (over 50 m) to require Auto-Tuning for line-to-line
resistance.

* Be aware that V/f Control is comparatively limited when it comes to producing torque at low

speeds.
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5.10 Troubleshooting without Fault Display

€ Drive Frequency Reference Differs from the Controller Frequency Reference Command

Cause

Possible Solutions

The analog input gain and bias for the frequency
reference input are set to incorrect values.

+ Check the gain and bias settings for the analog inputs that are used to set the frequency reference.
Check parameters H3-03 and H3-04 for input A1 and check parameters H3-11 and H3-12 for
input A2.

 Set these parameters to the appropriate values.

A frequency bias signal is being entered via analog
input terminals Al to A2.

» Ifmulti-function analog inputs A1 and A2 are set for frequency reference bias (H3-02 or H3-10
is set to 0), then the sum of all signals builds the frequency reference.

* Make sure that H3-02 and H3-10 are set appropriately.
* Check the input level set for terminals Al and A2 (U1-13 and U1-14).

PI control is enabled, and the drive is consequently
adjusting the output frequency to match the PI setpoint.
The drive will only accelerate to the maximum output
frequency set in E1-04 while PI control is active.

If PI control is not necessary for the application, disable it by setting b5-01 to 0.

€ Excessive Motor Oscillation and Erratic Rotation

Cause

Possible Solutions

Poor balance between motor phases.

Check drive input power voltage to ensure that it provides stable power.

Hunting prevention function is disabled.

Set n1-01 to 1 to enable Hunting Prevention.

@ Deceleration Takes Longer Than Expected

Cause

Possible Solutions

L3-04 is set incorrectly.

Check the Stall Prevention level during deceleration (L3-04).

The deceleration time is set too long.

Set deceleration to more appropriate time (C1-02 and C1-04).

Insufficient motor torque.

* Assuming parameter settings are normal and that no overvoltage occurs when there is
insufficient torque, it is likely that the demand on the motor has exceeded the motor capacity.

» Use a larger motor.

Load exceeded the internal torque limit determined by
the drive rated current.

Switch to a larger capacity drive.

€ Noise From Drive or Motor Cables When the Drive is Powered On

Cause

Possible Solutions

Relay switching in the drive
generates excessive noise.

» Lower the carrier frequency (C6-02).

* Install a noise filter on the input side of drive input power.

+ Install a noise filter on the output side of the drive.

* Place the wiring inside a metal conduit to shield it from switching noise.
* Ground the drive and motor properly.

+ Separate the main circuit wiring and the control lines.

* Make sure wires and the motor have been properly grounded.

€ Ground Fault Circuit Interrupter (GFCI) Trips During Run

Cause

Possible Solutions

Excessive leakage current trips

* Check the wiring and rating of peripheral devices.
* Increase the GFCI sensitivity or use GFCI with a higher threshold.
» Lower the carrier frequency (C6-02).

GFCI. * Reduce the length of the cable used between the drive and the motor.
+ Install a noise filter or reactor on the output side of the drive. Set the carrier frequency to 2 kHz when connecting
a reactor.
* Disable the internal EMC filter.
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5.10 Troubleshooting without Fault Display

€ Connected Machinery Vibrates When Motor Rotates

B Unexpected Noise from Connected Machinery

Cause

Possible Solutions

The carrier frequency is at the resonant frequency of
the connected machinery.

Adjust the carrier frequency using parameters C6-02 through C6-05.

The drive output frequency is the same as the resonant
frequency of the connected machinery.

* Adjust the parameters used for the Jump frequency function (d3-01 through d3-04) to skip the
problem-causing bandwidth.

* Place the motor on a rubber pad to reduce vibration.

Note:

B Oscillation or Hunting

The drive may have trouble assessing the status of the load due to white noise generated from using Swing PWM (C6-02 = 7 to A).

Cause

Possible Solutions

Gain is too low when using PI control.

Refer to b5: PI Control on page 261 for details.

The frequency reference is assigned to an external
source and the signal is noisy.

» Ensure that noise is not affecting the signal lines.

* Separate main circuit wiring and control circuit wiring.

» Use twisted-pair cables or shielded wiring for the control circuit.
* Increase the analog input time filter constant (H3-13).

The cable between the drive and motor is too long.

+ Perform Auto-Tuning for line-to-line resistance.

Reduce the length of the cable.

€ Pl Output Fault

Cause

Possible Solutions

No PI feedback input.

+ Check the multi-function analog input terminal settings.

+ Set multi-function analog input terminal A1 or, A2 for PI feedback (H3-02 or H3-10 = B).
A signal input to the terminal selection for PI feedback is needed.

+ Check the connection of the feedback signal.

* Check the various Pl-related parameter settings.

* No PI feedback input to the terminal causes the value detected to be 0, causing a PI fault and
the drive to operate at max frequency.

The level of detection and the target value do not
correspond with each other.

* PI control keeps the difference between target and detection values at 0. Set the input level for
the values relative to one another.

» Use analog input gains H3-03 and H3-11 to adjust PI target and feedback signal scaling.

Reverse drive output frequency and speed detection.
When output frequency rises, the sensor detects a
speed decrease.

Set PI output for reverse characteristics (b5-09 = 1).

PI parameter setting adjustments are insufficient.

Refer to b5: PI Control on page 261 for details.

€ Motor Rotates After the Drive Output is Shut Off (Motor Rotates During DC Injection

Braking)

Cause

Possible Solutions

DC Injection Braking is set too low and the drive
cannot decelerate properly.

* Adjust the DC Injection braking settings.
* Increase the current level for DC Injection Braking (b2-02).
* Increase the DC Injection Braking time at stop (b2-04).

The stopping method is set so that the drive coasts to
stop.

Set b1-03 (Stopping Method Selection) to 0 or 2.
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5.10 Troubleshooting without Fault Display

€@ Output Frequency is Not as High as Frequency Reference

Cause

Possible Solutions

Frequency reference is set within the range of the Jump
frequency.

* Adjust the parameters used for the Jump frequency function (d3-01, d3-02, d3-03).

 Enabling the Jump frequency prevents the drive from outputting the frequencies specified in
the Jump range.

Upper limit for the frequency reference has been
exceeded.

+ Set the maximum output frequency and the upper limit for the frequency reference to more
appropriate values (E1-04, d2-01).

* The following calculation yields the upper value for the output frequency:
E1-04 x d2-01 / 100

Large load triggered Stall Prevention function during

acceleration.

* Reduce the load.
+ Adjust the Stall Prevention level during acceleration (L3-02).

4 Sound from Motor

Cause

Possible Solutions

Exceeded 110% of the rated output current of the drive
while operating at low speeds.

« Ifthe output current rises too high at low speeds, the carrier frequency is automatically reduced
and causes a whining or buzzing sound.

* Ifthe sound is coming from the motor, disable carrier frequency derating (L8-38 = 0).

+ Disabling the automatic carrier frequency derating increases the chances of an overload fault
(oL2). Switch to a larger capacity motor if oL2 faults occur too frequently.

€ Unstable Motor Speed when Using PM

Cause

Possible Solutions

Drive is attempting to operate the motor beyond the
speed control range listed in the specifications.

Check the speed control range and adjust the speed accordingly.

Motor hunting occurs.

Refer to Motor Performance Fine-Tuning on page 190 for details.

Hunting occurs at start.

Increase the S-curve time at the start of acceleration (C2-01).

Too much current is flowing through the drive.

For special-purpose motors, enter the correct data to all ES parameters according to the test report
provided for the motor.

€ Motor Does Not Restart after

Power Loss

Cause

Possible Solutions

The Run command was not issued again when power
was restored.

* Check the sequence and wiring that has been set up to enter the Run command.

» Arelay should be set up to make sure the Run command remains enabled throughout any power
loss.

The relay that is supposed to maintain the Run

command has been switched off.

Check wiring and circuitry for the relay intended to keep the Run command enabled.
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Peripheral Devices & Options

6.1
6.2
6.3
6.4
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This chapter explains the installation of peripheral devices and options available for the drive.
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6.1 Section Safety

6.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

The internal capacitor remains charged even after the power supply is turned off. After shutting off the power, wait for at
least the amount of time specified on the drive before touching any components.

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers or
shields before operating the drives and run the drives according to the instructions described in this manual.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with installation,
adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before beginning work
on the drive.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Fire Hazard

Tighten all terminal screws to the specified tightening torque.

Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.
Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.
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6.2 Drive Options and Peripheral Devices

6.2 Drive Options and Peripheral Devices

The following table of peripheral devices lists the names of the various accessories and options available for Yaskawa drives.
Contact Yaskawa or your Yaskawa agent to order these peripheral devices.

* Peripheral Device Selection: Refer to the Yaskawa catalog for selection and part numbers.
* Peripheral Device Installation: Refer to the corresponding option manual for installation instructions.

Table 6.1 Available Peripheral Devices

Option

Model Number | Description

Power Options

AC Reactor

Protects the drive when operating from a large power supply and improves the power factor by
suppressing harmonic distortion. Highly recommended for power supplies that exceed 600 kVA.

Communication Option Cards

Contact your Yaskawa representative for details.

Interface Options

Remote Operator Cable

UWRO000051, 1 m cable |RJ-45, 8-pin straight through, UTP CATS5e, extension cable (1 m or 2 m) to connect the HOA
UWRO000052, 2 m cable |keypad for remote operation

USB Copy Unit

« Allows the user to copy and verify parameter settings between drives

JVOP-181 . .
» Functions as an adapter to connect the drive to a USB port on a PC

Mechanical Options

Attachment for External
Heatsink

Installation kit for mounting the drive with the heatsink outside of the panel.
Contact your Yaskawa representative for details.

Others

24 V Power Supply

PS-A10LB, PS-A10HB |Supplies the drive controller with 24 Vdc power during main power loss.
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6.3 Connecting Peripheral Devices

6.3 Connecting Peripheral Devices

Figure 6.1 illustrates how to configure the drive and motor to operate with various peripheral devices.

Refer to the specific manual for the devices shown below for more detailed installation instructions.

' Drive i \
| @ ! i HOA Keypad
| Al s
Power ' _|[:eeor| >
Supply@ | EE ! “ ﬂ . USB Cable (Type-AB)
! . I USB Copy Unit
| [ ] [ - ) > PC
Line ' ' C—=
USB Cable
(Bl\;l%aégr) ! ) ! (Type-AB, sold separately)
or Surge |
Leakage 1 Absorberl
Breaker i i
Fuses E i i
8lem
AC Reactor % i
G%und |
Input Side RIL1S/L2 T/L3 U/T1 VIT2 W/T3
Noise Filter
<1> J

Ground

<1> An input side noise filter is built into models CIMR-Z[O02A0011 to 2A0273 and 4A0005 to 4A0302.

Figure 6.1 Connecting Peripheral Devices

Note: If the drive is set to trigger a fault output when the fault restart function is activated (L5-02 = 1), then a sequence to interrupt power when
a fault occurs will turn off the power to the drive while the drive attempts to restart. The default setting for L5-02 is 0 (fault output active
during restart).

236 YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



6.4 Installing Peripheral Devices

6.4 Installing Peripheral Devices

This section describes the proper steps and precautions to take when installing or connecting various peripheral devices to the
drive.

NOTICE: Use a class 2 power supply when connecting to the control terminals. Improper application of peripheral devices could result in
drive performance degradation due to improper power supply. Refer to NEC Article 725 Class 1, Class 2, and Class 3 Remote-Control,
Signaling, and Power Limited Circuits for requirements concerning class 2 power supplies.

€ Installing a Molded Case Circuit Breaker (MCCB) or Ground Fault Circuit Interrupter
(GFCI)

Install an MCCB or GFCI for line protection between the power supply and the main circuit power supply input terminals
R/L1, S/L2, and T/L3. This protects the main circuit and devices wired to the main circuit while also providing overload
protection.

Consider the following when selecting and installing an MCCB or GFCI:

* The capacity of the MCCB or GFCI should be 1.5 to 2 times the rated output current of the drive. Use an MCCB or GFCI
to keep the drive from faulting out instead of using overheat protection (110% for one minute at the rated output current).

* If several drives are connected to one MCCB or GFCI that is shared with other equipment, use a sequence that shuts the
power OFF when errors are output by using magnetic contactor (MC) as shown in Figure 6.2.
B

A MCCB or GFCI MC RIL1
= i i S/L2
> 3 TS
MC

|4}
cQ MC

MC
A - Power supply C — Control power supply

B - Drive
Figure 6.2 Power Supply Interrupt Wiring (Example)

WARNING! Electrical Shock Hazard. Disconnect the MCCB (or GFCI) and MC before wiring terminals. Failure to comply may result in
serious injury or death.

B Application Precautions when Installing a GFCI

Drive outputs generate high-frequency leakage current as a result of high-speed switching. Install a GFCI on the input side of
the drive to switch off potentially harmful leakage current.

Factors in determining leakage current:

* Size of the AC drive

* AC drive carrier frequency

* Motor cable type and length

+ EMI/RFI filter

If the GFCI trips spuriously, consider changing these items or use a GFCI with a higher trip level.

Note: Choose a GFCI designed specifically for an AC drive. The operation time should be at least 0.1 s with sensitivity amperage of at least 200
mA per drive. The output waveform of the drive and built-in EMC filter may cause an increase in leakage current. This may in turn cause
the leakage breaker to malfunction. Increase the sensitivity amperage or lower the carrier frequency to correct the problem.
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6.4 Installing Peripheral Devices

@ Installing a Magnetic Contactor at the Power Supply Side
Install a magnetic contactor (MC) to the drive input for the purposes explained below.
B Disconnecting the Power Supply

Shut off the drive with an MC when a fault occurs in external equipment.

NOTICE: Do not connect electromagnetic switches or MCs to the output motor circuits without proper sequencing. Improper sequencing of
output motor circuits could result in damage to the drive.

NOTICE: Install an MC on the input side of the drive when the drive should not automatically restart after power loss. To get the full
performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive power supply off and on more than once
every 30 minutes. Frequent use can damage the drive. Use the drive to stop and start the motor.

NOTICE: Use a magnetic contactor (MC) to ensure that power to the drive can be completely shut off when necessary. The MC should be
wired so that it opens when a fault output terminal is triggered.

Note: 1. Install an MC to the drive input side to prevent the drive from restarting automatically when power is restored after momentary power
loss.

2. Setup a delay that prevents the MC from opening prematurely to continue operating the drive through a momentary power loss.

€ Connecting an AC Reactor

AC reactors suppress surges in current and improve the power factor on the input side of the drive.
Use an AC reactor in the following situations:

 To suppress harmonic current or improve the power factor of the power supply.

* When using a phase advancing capacitor switch.

» With a large capacity power supply transformer (over 600 kVA).

Note: Use an AC reactor when also connecting a thyristor converter (such as a DC drive) to the same power supply system, regardless of the
conditions of the power supply.

B Connecting an AC Reactor

c D
A B
Ul A~ X RIS
% \Y ALY SIL2
= Wl o~z TS
A —Power supply C - AC reactor
B-MCCB D - Drive

Figure 6.3 Connecting an AC Reactor

€ Connecting a Surge Absorber

A surge absorber suppresses surge voltage generated from switching an inductive load near the drive. Inductive loads include

magnetic contactors, relays, valves, solenoids, and brakes. Always use a surge absorber or diode when operating with an
inductive load.

WARNING! Fire Hazard. Due to surge absorber short circuit on drive output terminals U/T1, V/T2, and W/T3, do not connect surge absorbers
to the drive output power terminals. Failure to comply may result in serious injury or death by fire or flying debris.
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B Factory Recommended Branch Circuit Protection

WARNING! Fire Hazard. Install adequate branch circuit protection according to applicable local codes and this manual. Failure to comply
could result in fire and damage to the drive or injury to personnel. The device is suitable for use on a circuit capable of delivering not more
than 100,000 RMS symmetrical amperes, 240 Vac (200 V class) and 480 Vac (400 V class), when protected by branch circuit protection
devices specified in this manual.
Branch circuit protection shall be provided by any of the following: Non-time delay Class J, T, or CC fuses sized at 300% of the drive input
rating, or Time delay Class J, T, or CC fuses sized at 175% of the drive input rating, or MCCB sized at 200% maximum of the drive input

rating.

Yaskawa recommends installing one of the following types of branch circuit protection to maintain compliance with UL508C.
Semiconductor protective type fuses are preferred. Alternate branch circuit protection devices are also listed in Table 6.2.

Table 6.2 Factory Recommended Z1000 AC Drive Branch Circuit Protection

. Bussmann
Model CIMR-201 NoFr‘ninaI Output | AC Drive Input |[MCCB I<21a>ting (A) Time_DeIay E‘é‘fe ,'ff:et;{';,fi,?; I(% seFrL“sceolr\]II%l::I:tlor
ower (HP) (A) Rating (A) <3> (Fuse Ampere)
<4>
200 V Class

2A0011 10.6 20 17.5 30 FWH-40B (40)

2A0017 16.7 30 25 50 FWH-50B (50)

2A0024 7.5 24.2 40 40 70 FWH-80B (80)
2A0031 10 30.8 60 50 90 FWH-100B (100)
2A0046 15 46.2 90 80 125 FWH-150B (150)
2A0059 20 59.4 110 100 175 FWH-175B (175)
2A0075 25 74.8 150 125 200 FWH-225A (225)
2A0088 30 88 175 150 250 FWH-225A (225)
2A0114 40 114 225 175 300 FWH-250A (250)
2A0143 50 143 250 250 400 FWH-275A (275)
2A0169 60 169 300 275 500 FWH-350A (350)
2A0211 75 211 400 350 600 FWH-400A (400)
2A0273 10 273 500 450 FWH-450A (450)
2A0343 125 343 600 600 <5> FWH-600A (600)
2A0396 150 396 700 <5> FWH-600A (600)

400 V Class

4A0005 4.8 15 8 12 FWH-40B (40)

4A0008 7.6 15 12 20 FWH-40B (40)

4A0011 7.5 11 20 17.5 30 FWH-45B (45)

4A0014 10 14 25 20 40 FWH-45B (45)

4A0021 15 21 40 35 60 FWH-60B (60)

4A0027 20 27 50 45 80 FWH-60B (60)
4A0034 25 34 60 50 100 FWH-125B(125)
4A0040 30 40 75 70 110 FWH-150B (150)
4A0052 40 52 100 90 150 FWH-200B (200)
4A0065 50 65 125 110 175 FWH-225A (225)
4A0077 60 77 150 125 225 FWH-225A (225)
4A0096 75 96 175 150 275 FWH-225A (225)
4A0124 100 124 225 200 350 FWH-250A(250)
4A0156 125 156 300 250 450 FWH-300A (300)
4A0180 150 180 350 300 500 FWH-350A (350)
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4A0240 200 240 450 400 FWH-400A (400)
4A0302 250 302 600 500 FWH-600A (600)
4A0361 300 361 700 600 FWH-700A (700)
4A0414 350 414 800 <5> FWH-700A (700)
4A0480 400 480 900 <5 FWH-700A (700)
4A0515 450 515 1000 FWH-800A (800)
4A0590 500 590 1100 FWH-1000A (1000)

<1> Maximum MCCB rating is 15 A, or 200% of drive input current rating, whichever value is larger. MCCB voltage rating must be 600 Vac or greater.
<2> Maximum Time delay fuse is 175% or drive input current rating. This covers any Class J, T, or CC fuse.

<3> Maximum Non-time delay fuse is 300% of drive input current rating. This covers any Class J, T, or CC fuse.

<4> When using semiconductor fuses, Bussmann FWH fuses are required for UL compliance.

<5> Consult factory.

€ Attachment for External Heatsink Mounting

An external attachment can be used to project the heatsink outside of an enclosure to ensure that there is sufficient air circulation
around the heatsink.

Contact a Yaskawa sales representative or Yaskawa directly for more information on this attachment.

@ Installing a Motor Thermal Overload (oL) Relay on the Drive Output

Motor thermal overload relays protect the motor by disconnecting power lines to the motor due to a motor overload condition.

Install a motor thermal overload relay between the drive and motor:
» When operating multiple motors on a single AC drive.
* When using a power line bypass to operate the motor directly from the power line.

It is not necessary to install a motor thermal overload relay when operating a single motor from a single AC drive. The AC
drive has UL recognized electronic motor overload protection built into the drive software.

Note: 1. Disable the motor protection function (L1-01 = 0) when using an external motor thermal overload relay.
2. The relay should shut off main power on the input side of the main circuit when triggered.

B General Precautions when Using Thermal Overload Relays

The following application precautions should be considered when using motor thermal overload relays on the output of AC
drives in order to prevent nuisance trips or overheat of the motor at low speeds:

1. Low speed motor operation

2. Use of multiple motors on a single AC drive

3. Motor cable length

4. Nuisance tripping resulting from high AC drive carrier frequency

Low Speed Operation and Motor Thermal oL Relays

Generally, thermal relays are applied on general-purpose motors. When general-purpose motors are driven by AC drives, the
motor current is approximately 5% to 10% greater than if driven by a commercial power supply. In addition, the cooling
capacity of a motor with a shaft-driven fan decreases when operating at low speeds. Even if the load current is within the motor
rated value, motor overheating may occur. A thermal relay cannot effectively protect the motor due to the reduction of cooling
at low speeds. For this reason, apply the UL recognized electronic thermal overload protection function built into the drive
whenever possible.

UL Recognized Electronic Thermal Overload Function of the Drive
Speed-dependent heat characteristics are simulated using data from standard motors and force-ventilated motors. The motor
is protected from overload using this function.

Using a Single Drive to Operate Multiple Motors

Turn off the electronic thermal overload function. Please refer to the appropriate product instruction manual to determine
which parameter disables this function.

Note: The UL recognized electronic thermal overload function cannot be applied when operating multiple motors with a single drive.
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Long Motor Cables

When a high carrier frequency and long motor cables are used, nuisance tripping of the thermal relay may occur due to increased
leakage current. To avoid this, reduce the carrier frequency or increase the tripping level of the thermal overload relay.
Nuisance Tripping Due to a High AC Drive Carrier Frequency

Current waveforms generated by high carrier frequency PWM drives tend to increase the temperature in overload relays. It
may be necessary to increase the trip level setting when encountering nuisance triggering of the relay.

WARNING! Fire Hazard. Confirm an actual motor overload condition is not present prior to increasing the thermal oL trip setting. Check
local electrical codes before making adjustments to motor thermal overload settings. Failure to comply could result in death or serious injury.
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A.1 Power Ratings

@ Three-Phase 200 V Class Drive Models CIMR-Z[02A0011 to 2A0088
Table A.1 Power Ratings (Three-Phase 200 V Class)

Item Specification
CIMR-ZO2A 0011 0017 0024 0031 0046 0059 0075 0088
Maximum HP 3 5 7.5 10 15 20 25 30
Applicable
Motor
Capacity kW 22 37 5.5 7.5 11 15 18.5 22
<I>
Input Current (A) <> 10.6 16.7 242 30.8 46.2 59.4 74.8 88
Rated Voltage
Rated Frequency Three-phase 200 to 240 Vac 50/60 Hz
Input Allowable Voltage Fluctuation 215 t0 10%
Allowable Frequency Fluctuation +5%
Minimum Power Supply Capacity (kVA) 5 7 11 13 20 25 32 37
Rated Output Capacity (kVA) <> 42 6.7 10 12 18 24 30 35
Rated Output Current (A) 10.6<7 | 167 | 242 | 30.8<# | 462<% | 594 | 748~ | 88+
110% of rated output current for 60 s
Output O il M s 140% of rated output current for 0.5 s
. User adjustable between 1 and 12.5 kHz
T ey (Maximum Frequency varies with Rated Output Capacity)
Maximum Output Voltage (V) Three-phase 200 to 240 V (proportional to input voltage)
Maximum Output Frequency (Hz) 240 Hz
Harmonics q I
Reduction DC Link Choke Built-in
EMC Filter (IEC61800-3 Category 2) Built-in

<1> The motor capacity (HP) refers to an NEC Table 430.250 208 V motor. The rated output current of the drive output amps should be equal to or
greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 230 V.

<4> Carrier frequency is set to 5 kHz. Current derating is required to raise the carrier frequency.
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@ Three-Phase 200 V Class Drive Models CIMR-Z[J2A0114 to 2A0396

Table A.2 Power Ratings Continued (Three-Phase 200 V Class)

Item Specification
CIMR-ZO2A 0114 0143 0169 0211 0273 0343 0396
Maximum HP 40 50 60 75 100 125 150
Applicable
Motor KW 30 37 45 55 75 90 110
Capacity <>
Input Current (A) 2> 114 143 169 211 273 343 396
Rl:tttg%ye?llltlz%iy Three-phase 200 to 240 Vac 50/60 Hz
Input Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Minimum Power Supply Capacity (kVA) 48 60 71 88 114 143 165
Rated Output Capacity (kVA) <> 45 57 67 84 109 137 158
Rated Output Current (A) 114 143 <> 169 <4 211 273 <4 343 5> 396 <>
110% of rated output current for 60 s
Output R 140% of rated output current for 0.5 s
q User adjustable between 1 and 12.5 kHz
(e s Ty (Maximum Frequency varies with Rated Output Capacity)
Maximum Output Voltage (V) Three-phase 200 to 240 V (proportional to input voltage)
Maximum Output Frequency (Hz) 240 Hz
Harmonics q o
Reduction DC Link Choke Built-in
EMC Filter (IEC61800-3 Category 2) Built-in | External
<1> The motor capacity (HP) refers to an NEC Table 430.250 208 V motor. The rated output current of the drive output amps should be equal to or

<2>

<3>
<4>
<5>

greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

Rated motor capacity is calculated with a rated output voltage of 230 V.
Carrier frequency is set to 5 kHz. Current derating is required to raise the carrier frequency.
Carrier frequency is set to 2 kHz. Current derating is required to raise the carrier frequency.
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@ Three-Phase 400 V Class Drive Models CIMR-Z[04A0005 to 4A0027
Table A.3 Power Ratings (Three-Phase 400 V Class)

Item Specification
CIMR-ZO4A 0005 0008 0011 0014 0021 0027
. Input Voltage HP 3 5 7.5 10 15 20
Maximum 460 V or higher <>
Applicable O g kW 22 3.7 5.5 7.5 11 15
hififs Input Voltage HP 2 4 5 75 10 15
Capacity <2>
lower than 460 V kW 1.5 3.0 4.0 5.5 7.5 11
Input Current (A) <> 4.8 7.6 11 14 21 27
Rated Voltage
Rated Frequency Three-phase 380 to 480 Vac 50/60 Hz / 510 to 680 Vdc
Input Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Minimum Power Supply Capacity (kVA) 4 7 10 12 18 23
Input Voltage
. 3.8 6.1 8.8 11 17 22
Rated Output Capacity 460 V or higher <>
(kVA) Input Voltage
lower than 460 V <5 33 53 7.6 9.7 14.5 18.7
4.8 7.6 11 14 21 27
Rated Olltpl.lt Current (A) <6> <6> <6> <6> <6> <6>
Output o
Overload Tolerance 110% of rated output current for 60 s
140% of rated output current for 0.5 s
q User adjustable between 1 and 12.5 kHz
(e Ty (Maximum Frequency varies with Rated Output Capacity)
Maximum Output Voltage (V) Three-phase 380 to 480 V (proportional to input voltage)
Maximum Output Frequency (Hz) 240 Hz
Harmonics q -
Reduction DC Link Choke Built-in
EMC Filter IEC61800-3 Category 2) Built-in

<1> The motor capacity (HP) refers to an NEC Table 430.250 208 V motor. The rated output current of the drive output amps should be equal to or
greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> The motor capacity (HP) refers to a Yaskawa 4-pole motor. The rated output current of the drive output amps should be equal to or greater than the
motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<3> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

<4> Rated motor capacity is calculated with a rated output voltage of 460 V.
<5> Rated motor capacity is calculated with a rated output voltage of 400 V.
<6> Carrier frequency is set to 5 kHz. Current derating is required to raise the carrier frequency.
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@ Three-Phase 400 V Class Drive Models CIMR-Z[J04A0034 to 4A0096

Table A.4 Power Ratings Continued (Three-Phase 400 V Class)

Item Specification
CIMR-ZO4A 0034 0040 0052 0065 0077 0096
. Input Voltage HP 25 30 40 50 60 75
Maximum 460 V or higher <!>
Applicable or higher kW 18.5 22 30 37 45 55
hiLT: Input Voltage HP 20 25 30 40 50 60
Capacity <2>
lower than 460 V kW 15 18.5 22 30 37 45
Input Current (A) <> 34 40 52 65 77 96
Rated Voltage
Rated Frequency Three-phase 380 to 480 Vac 50/60 Hz / 510 to 680 Vdc
Input Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Minimum Power Supply Capacity (kVA) 29 34 44 55 65 80
Input Voltage
. 27 32 41 52 61 76
Rated Output Capacity 460 V or higher <>
(kVA) Input Voltage
lower than 460 V <5 23.6 28 36 45 53 67
34 40 52 65 77 96
Rated Output Current (A) <6> <6> <6> <6> <6> <6>
Output 110% of rated output current for 60
o of rated output current for 60 s
R 140% of rated output current for 0.5 s
. User adjustable between 1 and 12.5 kHz
AT LRSI (Maximum Frequency varies with Rated Output Capacity)
Maximum Output Voltage (V) Three-phase 380 to 480 V (proportional to input voltage)
Maximum Output Frequency (Hz) 240 Hz
Harmonics q o
Reduction DC Link Choke Built-in
EMC Filter (IEC61800-3 Category 2) Built-in
<1> The motor capacity (HP) refers to an NEC Table 430.250 208 V motor. The rated output current of the drive output amps should be equal to or

<2>

<3>

<4>

<5>
<6>

greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

The motor capacity (HP) refers to a Yaskawa 4-pole motor. The rated output current of the drive output amps should be equal to or greater than the
motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

Rated motor capacity is calculated with a rated output voltage of 460 V.
Rated motor capacity is calculated with a rated output voltage of 400 V.
Carrier frequency is set to 5 kHz. Current derating is required to raise the carrier frequency.
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@ Three-Phase 400 V Class Drive Models CIMR-Z[14A0124 to 4A0302
Table A.5 Power Ratings Continued (Three-Phase 400 V Class)

Item Specification
CIMR-ZO4A 0124 0156 0180 0240 0302
. Input Voltage HP 100 125 150 200 250
Maximum 460 V or higher <!>
Applicable or higher kW 75 90 110 150 185
bl Input Voltage HP 75 100 125 150 220
Capacity <2>
lower than 460 V kW 55 75 90 110 160
Input Current (A) <> 124 156 180 240 302
Rated Voltage
Rated Frequency Three-phase 380 to 480 Vac 50/60 Hz / 510 to 680 Vdc
Tnput Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Minimum Power Supply Capacity (kVA) 104 130 150 200 252
Input Voltage
. 99 124 143 191 241
Rated Output Capacity 460 V or higher <>
(kVA) Input Voltage
lower than 460 V <5 86 108 125 166 209
124 156 180 240 302
Rated Output Current (A) <6> <6> <6> <7> <7>
Output 110% of rated output current for 60
o of rated output current for 60 s
e 140% of rated output current for 0.5 s
q User adjustable between 1 and 10 kHz
(e Ty (Maximum Frequency varies with Rated Output Capacity)
Maximum Output Voltage (V) Three-phase 380 to 480 V (proportional to input voltage)
Maximum Output Frequency (Hz) 240 Hz
Harmonics q o
Reduction DC Link Choke Built-in
EMC Filter IEC61800-3 Category 2) Built-in
<1> The motor capacity (HP) refers to an NEC Table 430.250 208 V motor. The rated output current of the drive output amps should be equal to or

greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2>

The motor capacity (HP) refers to a Yaskawa 4-pole motor. The rated output current of the drive output amps should be equal to or greater than the

motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<3>

connections, and power supply impedance.

<4>
<5>
<6>
<7>
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Rated motor capacity is calculated with a rated output voltage of 460 V.
Rated motor capacity is calculated with a rated output voltage of 400 V.
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€@ Three-Phase 400 V Class Drive Models CIMR-Z[14A0361 to 4A0590
Table A.6 Power Ratings Continued (Three-Phase 400 V Class)

Item Specification
CIMR-ZO4A 0361 0414 0480 0515 0590
. Input Voltage HP 300 350 400 450 500
Maximum 460 V or higher <!>
Applicable or higher kW 220 260 300 330 370
P lower than 460 V <2 kW 185 220 250 280 300
Input Current (A) <> 361 414 480 515 590
Rated Voltage
Rated Frequency Three-phase 380 to 480 Vac 50/60 Hz / 510 to 680 Vdc
Input Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Minimum Power Supply Capacity (kVA) 301 345 400 429 491
Input Voltage
. 288 330 382 410 470
Rated Output Capacity 460 V or higher <>
(kVA) Input Voltage
lower than 460 V <5 250 287 333 357 409
Rated Output Current (A) 3<?>1 4<£j ‘i§9 iﬁf 229
Output S
Overload Tolerance 110% of rated output current for 60 s
140% of rated output current for 0.5 s
. User adjustable between 1 and 5 kHz
AT LRSIy (Maximum Frequency varies with Rated Output Capacity)
Maximum Output Voltage (V) Three-phase 380 to 480 V (proportional to input voltage)
Maximum Output Frequency (Hz) 240 Hz
Harmonics q -
Reduction DC Link Choke Built-in
EMC Filter (IEC61800-3 Category 2) External

<1> The motor capacity (HP) refers to an NEC Table 430.250 208 V motor. The rated output current of the drive output amps should be equal to or
greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> The motor capacity (HP) refers to a Yaskawa 4-pole motor. The rated output current of the drive output amps should be equal to or greater than the
motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<3> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

<4> Rated motor capacity is calculated with a rated output voltage of 460 V.

<5> Rated motor capacity is calculated with a rated output voltage of 400 V.

<6> Carrier frequency is set to 2 kHz. Current derating is required to raise the carrier frequency.
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A.2 Drive Specifications

Note: 1. Perform rotational Auto-Tuning to obtain the performance specifications given below.
2. For optimum performance life of the drive, install the drive in an environment that meets the required specifications.
Item Specification
The following control methods can be set using drive parameters:
Control Method * V/f Control (V/f)
* Open Loop Vector Control for PM (OLV/PM)
Frequency Control Range |0.01 to 240 Hz
Frequency Accuracy Digital input: within +£0.01% of the max output frequency (-10 to +50 °C)
(Temperature Fluctuation) | Analog input: within +0.1% of the max output frequency (25 °C +10 °C)
Frequency Setting Digital inputs: 0.01 Hz
Resolution Analog inputs: 1/1000 of the maximum output frequency setting (10 bit unsigned)
Output Frequency
Resolution 0.001 Hz
Frequency Setting Signal |0 to 10 V, 0 to 20 mA, 4 to 20 mA
V/f: 140% at 3 Hz
. <I>
Control Starting Torque OLV/PM: 50% at 6 Hz
Character- - 1
istics Speed Control Range ~/> val/Péll\(;[ 1:20
Speed Response /> |OLV/PM: 10 Hz
Accel/Decel Time 0.0 to 6000.0 s (4 selectable combinations of independent acceleration and deceleration settings)
Braking Torque Approximately 20%
V/f Characteristics User-selected programs and V/f preset patterns possible
Momentary Power Loss Ride-Thru, Speed Search, Overtorque/Undertorque Detection, 4 Step Speed
(max), Accel/Decel Switch, S-curve Accel/decel, 3-Wire Sequence, Auto-Tuning (Stationary for Line-to-
Line Resistance, Rotational for V/f Control), Cooling Fan on/off Switch, Slip Compensation, Torque
Compensation, Frequency Jump, Upper/lower Limits for Frequency Reference, DC Injection Braking at
Main Control Functions |Startand Stop, Overexcitation Braking, High Slip Braking, PI Control (with sleep function), Energy Saving
Control, MEMOBUS/Modbus Comm. (RS-422/RS-485 max, 115.2 kbps), BACnet Comm. (RS-485 max.
115.2 kbps), Fault Restart, Application Presets, KEB, Overexcitation Deceleration, Overvoltage
Suppression, Sequence Timer Operation, Secondary PI Control, Bypass Operation, HOA Keypad,
Dynamic Noise Control
Motor Protection Electronic thermal overload relay
Momenlt)il‘;)tfe(c)t\if(e;;current Drive stops when rated output current exceeds 175%
rection Drive stops after 60 s at 110% of rated output current 2>
Functions . rive stops after 60 s a % of rated output curren
Overload Protection Drive stops after 0.5 s at 140% of rated output current <2>
q 200 V class: Stops when DC bus voltage exceeds approx. 410 V
D (Y et 400 V class: Stops when DC bus voltage exceeds approx. 820 V
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Item Specification

200 V class: Stops when DC bus voltage falls below approx. 190 V

400 V class:

Stops when DC bus voltage falls below approximately 350 V when using an input voltage lower than 400V
Undervoltage Protection |Stops when DC bus voltage falls below approximately 380 V when using an input voltage lower than 460

\%
Stops when DC bus voltage falls below approximately 440 V when using an input voltage of 460 V or
higher
Proteqtion Momentary Power Loss |Immediately stop after 15 ms or longer power loss <>
Functions Ride-Thru Continuous operation during power loss shorter than 2 s by speed search function <#>
Heatsink Overheat Thermistor
Protection
Stall Prevention Stall Prevention is available during acceleration, deceleration, and during run.
Ground Protection Electronic circuit protection <5 <6>
DC Bus Charge LED |Remains lit until DC bus voltage falls below 50 V
Area of Use Indoors
-10 °C to +40 °C IP20/NEMA Type 1 Enclosure, External Heatsink (CIMR-ZO2A0011 to 2A0273 and
4A0005 to 4A0302)
-10 °C to +50 °C IP00/Open Type Enclosure (CIMR-ZO2A0343 and 2A0396, and 4A0361 to 4A0590)
. Note: 1. Toinstall a heatsink on the outside of a panel, design the panel to keep the air temperature
Ambient Temperature inside the panel within 10 °C (5 °C for 2A0273 and 4A0124) of the outside air
temperature.

2. Ambient temperature range for continuous operations is -10 to 40 °C when external
heatsink installation method is applied for models CIMR-Z2A0343 and 2A0396 and

Environment 4A0361 to 4A0590.
Humidity 95% RH or less (no condensation)
Storage Temperature |-20 °C to 70 °C (short-term temperature during transportation)
Altitude Up to 1000 meters without derating, up to 3000 m with output current and voltage derating. Refer to
Altitude Derating on page 256 for details.
10 to 20 Hz at 9.8 m/s?
Vibration/Shock 20 to 55 Hz at 5.9 m/s> (CIMR-ZO2A0011 to 2A0031 and 4A0005 to 4A0027) or
2.0 m/s? (CIMR-ZO2A0046 to 2A0396 and 4A0034 to 4A0590)
Safety Standard IEC61800-5-1
Protection Design IP00/Open Type enclosure, IP20/NEMA Type 1 enclosure <7~
<1> The accuracy of these values depends on motor characteristics, ambient conditions, and drive settings. Specifications may vary with different motors

<2>
<3>
<4>

<5>

<6>
<7>

and with changing motor temperature. Contact Yaskawa for consultation.
Overload protection may be triggered when operating with 100% of the rated output current if the output frequency is less than 6 Hz.
May be shorter due to load conditions and motor speed.

A 24 V power supply Unit (Model Nos. PS-A10LB, PS-A10HB) is required for models CIMR-ZO2A0011 to 2A0059 and 4A0005 to 4A0052 if
the application must continue running for up to 2 seconds during a momentary power loss.

Ground protection cannot be provided when the impedance of the ground fault path is too low, or when the drive is powered up while a ground
fault is present at the output.

Setting L8-09 to 1 enables ground fault detection in models CIMR-ZO2A0075 to 2A0396 and 4A0052 to 4A0590.

Drive models CIMR-ZO2A0011 to 2A0273 and 4A0011 to 4A0302 are designed to IP20/NEMA Type 1 specifications with a protective cover on
the top. Removing this top protective cover voids the NEMA Type 1 protection while maintaining IP20 conformity; removing the bottom conduit
bracket voids the NEMA Type 1 protection and IP20 conformity.
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A.3 Drive Watt Loss Data

Table A.7 Watt Loss 200 V Class Three-Phase Models

Model Number

CIMR-zOI Rated Amps (A) Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)
2A0011 10.6 <I> 121 28 148
2A0017 16.7 <I> 176 37 214
2A0024 242 <I> 280 55 335
2A0031 30.8 <I> 378 73 451
2A0046 46.2 <I> 396 86 482
2A0059 59.4 <I> 542 116 658
2A0075 74.8 <I> 557 132 688
2A0088 88 <I> 670 157 827
2A0114 114 <I> 864 200 1064
2A0143 143 <I> 1191 307 1499
2A0169 169 <I> 1447 365 1811
2A0211 211 <I> 1753 471 2224
2A0273 273 <I> 2378 625 3003
2A0343 343 <2> 1964 655 2620
2A0396 396 <2> 2435 829 3264

<1> Value assumes the carrier frequency is set to 5 kHz or less.
<2> Value assumes the carrier frequency is set to 2 kHz.

Table A.8 Watt Loss 400 V Class Three-Phase Models

Model Number

CIMR-zO Rated Amps (A) Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)
4A0005 4.8<I> 93 24 117
4A0008 7.6 <I> 146 33 178
4A0011 11 <I> 184 38 222
4A0014 14 <I> 231 52 283
4A0021 21 <I> 306 69 375
4A0027 27 <I> 390 85 475
4A0034 34 <I> 457 105 562
4A0040 40 <I> 558 118 677
4A0052 53 <I> 463 130 594
4A0065 65 <I> 576 161 737
4A0077 77 <I> 891 225 1116
4A0096 96 <I> 1131 288 1419
4A0124 124 <I> 1581 398 1979
4A0156 156 <I> 1929 535 2464
4A0180 180 <I>~ 2342 621 2963
4A0240 240 <2> 2863 790 3653
4A0302 302 <2> 3278 929 4207
4A0361 361 <3~ 3009 1157 4166
4A0414 414 <3> 3206 1633 4840
4A0480 480 <3> 3881 2011 5893
4A0515 515 <3> 3567 1670 5238
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A.3 Drive Watt Loss Data

Model Number

CIMR-zO Rated Amps (A) Heatsink Loss (W)

Interior Unit Loss (W)

Total Loss (W)

4A0590 590 <3> 4130

1964

6094

<1> Value assumes the carrier frequency is set to 5 kHz or less.
<2> Value assumes the carrier frequency is set to 4 kHz or less.
<3> Value assumes the carrier frequency is set to 2 kHz.
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A.4 Drive Derating Data

The drive can be operated at above the rated temperature, altitude, and default carrier frequency by derating the drive capacity.

@ Carrier Frequency Derating

Derate the drive according to Figure A.1 to Figure A.4 as the carrier frequency increases above the factory default setting.

100%

60%

0 5 kHz 12.5 kHz

Figure A.1 Carrier Frequency Derating (CIMR-ZL12A0011 to 2A0114 and 4A0005 to 4A0096)

100%

80%

0 5 kHz 8 kHz 10 kHz

Figure A.2 Carrier Frequency Derating (CIMR-Z[02A0143 to 2A0273 and 4A0124 to 4A0180)

100%

60% |-

0 4kHz 10kHz

Figure A.3 Carrier Frequency Derating (CIMR-Z[04A0240 and 4A0302)
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A.4 Drive Derating Data

100%

80%

0 2kHz 5 kHz

Figure A.4 Carrier Frequency Derating (CIMR-Z[02A0343 to 2A0396 and 4A0361 to 4A0590)

€ Temperature Derating

To ensure the maximum performance life, the drive output current must be derated as shown in Figure A.5 when the drive is
installed in areas with high ambient temperature or if drives are mounted in a cabinet. In order to ensure reliable drive overload
protection, set parameters L8-12 and L8-35 according to the installation conditions.

Note: To install a heatsink on the outside of a panel, design the panel to keep the air temperature inside the panel within 10 °C (5 °C for 2A0273
and 4A0124) of the outside air temperature.

B Parameter Settings

No. Name Description Range Def.

L8-12 Ambient Adjust the drive overload (0L2) protection level when the drive is installed
Temperature Setting |in an environment that exceeds its ambient temperature rating.

0: IP00/Open-Chassis Enclosure
2: IP20/NEMA Type 1 Enclosure 0,2,3 2
3: External Heatsink Installation

40 to 60 30°C

Installation Method

L8-35 Selection

IP00/Open-Chassis Enclosure
Drive operation between -10 °C and 50 °C allows 100% continuous current without derating.

IP20/NEMA Type 1 Enclosure

Drive operation between -10 °C and 40 °C allows 100% continuous current without derating. Operation between 40 °C and
50 °C requires output current derating.

Note: The temperature derating remains unchanged when removing the top protective cover and the bottom conduit bracket to change an IP20/
NEMA Type 1 enclosure drive to an IPO0/Open-Type enclosure drive (derating required for temperatures over 40 °C).

External Heatsink Installation
Drive operation between -10 °C and 40 °C allows 100% continuous current without derating. Operation between 40 °C and
50 °C requires output current derating.

/ IP00/Open-Type
100%

IP20/NEMA Type 1

80% External Heatsink
0

60%

0%
-10°C 40°C  50°C

Figure A.5 Ambient Temperature and Installation Method Derating
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€ Altitude Derating

The drive standard ratings are valid for installation altitudes up to 1000 m. For installations from 1000 m to 3000 m, the drive
rated output current must be derated for 0.2% per 100 m.
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Appendix: B

Parameter List

This appendix contains a full listing of all parameters and settings available in the drive.
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B.1 A: Initialization Parameters

B.1 A: Initialization Parameters

Table B.1 Symbols and Icons Used in Parameter Descriptions

Symbol

Description

RUN

Parameter can be changed during run.

Parameter is ONLY available when operating the drive with Open Loop Vector for PM motors.

The A parameter group creates the operating environment for the drive. This includes the parameter Access Level, Motor
Control Method, Password, User Parameters and more.

€ A1: Initialization

No.
(Addr. Name Description Values Page
Hex)
A1-00 0: English
(100) 1: Japanese .
RUN Language Selection 3: French gefaul.t. 0 149
: ; ange: 0to 6
5: Spanish
<I> 6: Portuguese
Al1-01 0: View and set A1-01 and A1-04. UO-O0O parameters can also be viewed.
(101) 1: User Parameters (access to a set of parameters selected by the user, A2-01 | popauit: 2
RUN Access Level Selection to A2-32) Range: 0 to 2 149
- 2: Advanced Access (access to view and set all parameters) ge:
A1-02 0: V/f Control Default: 0
(102) Control Method Selection |5: Open Loop Vector Control for PM clault: 121
<I> Range: 0, 5
0: No initialization
1110: User Initialize (parameter values must be stored using parameter 02-03)
A1-03 Initialize Parameters 2220: 2-Wire Initialization Default: 0 150
(103) 3330: 3-Wire Initialization Range: 0 to 3420
3410: HVAC Initialization
3420: OEM Bypass Initialization
A1-04 When the value set into A1-04 does not match the value set into A1-05, Default: 0000
(104) Password parameters A1-01 through A1-03, A1-06, and A2-01 through A2-33 cannot |Min.: 0000 -
be changed. Max.: 9999
AL1-05 When the value set into A1-04 does not match the value set into A1-05, Default: 0000
(105) Password Setting parameters A1-01 through A1-03, A1-06, and A2-01 through A2-33 cannot |Min.: 0000 -
be changed. Max.: 9999
0: Standard
1: Fan
2: Fan with PI Control
A1-06 Application Preset 3: Return Fan with PI Control Default: 0 151
(127) PP 4: Cooling Tower Fan Range: 0to 7
5: Cooling Tower Fan with PI Control
6: Pump (Secondary)
7: Pump with PI Control
<1> Parameter setting value is not reset to the default value when the drive is initialized.
<2> Default setting value is dependent on the Application Preset selected with parameter A1-06.
€ A2: User Parameters
No.
(Addr. Name Description Values Page
Hex)
A2-01 to Recently edited parameters are listed here. The user can also select parameters Default: <>
(?(%633) User Parameters 1 to 32 to appear here for quicker access. Range: A1-00 to _
0: Parameters A2-01 to A2-32 are reserved for the user to create a list of User
A2-33 | User Parameter Automatic |Parameters. Default: 1 <2> B
(126)  |Selection 1: Save history of recently viewed parameters. Recently edited parameters will | Range: 0, 1
be saved to A2-17 through A2-32 for quicker access.

<1> Default setting value is dependent on the Application Preset selected with parameter A1-06.
<2> Default setting value is dependent on parameter A1-06. Default is 0 when A1-06 = 0, and 1 when A1-06 # 0.
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B.2 b: Application

B.2 b: Application

Application parameters configure the source of the Run command, DC Injection Braking, Speed Search, timer functions, PI
control, Energy Savings, and a variety of other application-related settings.

€ b1: Operation Mode Selection

No.
(Addr. Name Description Values Page
Hex)
0: HOA keypad
b1-01 |Frequency Reference 1: Terminals (Analog Input Terminals) Default: 1 121
(180)  [Selection for AUTO mode |2: BACnet or MEMOBUS/Modbus Communications Range: 0to 3
3: Option card
. 1: Control Circuit Terminal .
?11 é?% Izlll}lT%Oﬁllgind Selection for 2: BACnet or MEMOBUS/Modbus Communications g;ﬁalél.t'l lto 3 123
3: Option card e
0: Ramp to stop
b1-03 . . 1: Coast to stop Default: 1
(182) Stopping Method Selection 2: DC Injection Braking to stop Range: 0to 3 123
3: Coast with timer
b1-04 . . |0: Reverse enabled Default: 1
(183) Reverse Operation Selection 1: Reverse disabled Range: 0, 1 151
b1-08 |Run Command Selection in O Run command is not accepted while in Programming Mode Default: 0
(187) |Programming Mode 1: Run command is accepted while in Programming Mode Range: 0 to 2 -
g g 2: Prohibit entering Programming Mode during Run e
bl-11 After a Run command is entered, the drive output waits until this delay time | Default: 0 s
(1DF) Drive Delay Time Setting |has passed before starting. Min.: 0 -
Max.: 600
bl-14 . 0: Standard Default: 0
(1C3) Phase Order Selection 1: Switch phase order (reverses the direction of the motor) Range: 0, 1 151
bl-17 0: Disregarded. A new Run command must be issued after power up. Default: 1
(1C6) Run Command at Power Up | 1: Allowed. Motor will start immediately after power up if a Run command Range: 0. 1 151
is already enabled. 8¢ b
€ b2: DC Injection Braking and Short Circuit Braking
No.
(Addr. Name Description Values Page
Hex)
Lo . Sets the frequency at which DC Injection Braking starts when “Ramp to stop”| Default; <>
%lzég; I?r(e: IlIlléflitIOn Braklng Start (b1-03 = 0) is selected. Min.: 0.0 Hz 151
q y Max.: 10.0 Hz
b2-02 | DC Injection Braking Sets the DC Injection Braking current as a percentage of the drive rated current. | Default: 50%
Min.: 0 152
(18A) [Current Max.: 100
b2-03 | DC Injection Braking Time Sets DC Injection Braking time at start. Disabled when set to 0.00 seconds. |Default: 0.00 s
Min.: 0.00 152
(18B) |at Start Max.: 10.00
b2-04 |DC Injection Braking Time Sets DC Injection Braking time at stop. Default: 0.00 s
N Min.: 0.00 152
(18C) |at Stop Max.: 10.00
52-09 Determines the percentage of motor rated output current used for the motor |Default: 5%
(1E1) Motor Pre-Heat Current 2 | pre-heat function. Min.: 0 -
Max.: 100
b2-12  |Short Circuit Brake Time at o ) ) ?/Ieirflag})tzo%OO s _
(1BA) |Start Sets the time for Short Circuit Braking operation at start. Max.: 25.50
b2-13 Short Circuit Brake Time at o ) o Bﬁga}lg:o%SO s _
(IBB) |Stop Sets the Short Circuit Braking operation time at stop. Max.: 25.50
b2-18 Short Circuit Braking L . Df?fa}ﬂt: 100.0%
(177)  |Current Determines the current level for Short Circuit Braking. Set as a percentage of| Min.: 0.0 -
the motor rated current. Max.: 200.0
<1> Default setting is determined by parameter A1-02, Control Method Selection.
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€ b3: Speed Search

No.
(Addr Name Description Values Page
Hex.)
b3-01 |Speed Search Selection at | 0: Disabled Default: <I> 153
(191) |Start 1: Enabled Range: 0, 1
. Sets the current level at which the speed is assumed to be detected and Speed | Default: <>
b13§(52 gpeed ?earch Deactivation Search is ended. Set as a percentage of the drive rated current. Min.: 0% 153
(192) | Curren Max.: 200%
b3-03 | Speed Search Deceleration Sets output frequency reduction time during Speed Search. Default: 2.0 s
o L Min.: 0.1 153
(193) | Time Max.: 10.0
. . Determines how much to lower the V/f ratio during Speed Search. Default: <>
bf ;3‘4 g/ f G}a:m during Speed Output voltage during Speed Search equals the V/fsetting multiplied by b3-04. | Min.: 10% 153
(194) | Searc Max.: 100%
b3-05 When using an external contactor on the output side, b3-05 delays executing | Default: 0.2 s
(1§ 5) Speed Search Delay Time | Speed Search after a momentary power loss to allow time for the contactor to | Min.: 0.0
close. Max.: 100.0
. Sets the current injected to the motor at the beginning of Speed Estimation |Default: <%
bf§%6 g)utpgtSCum;.lnt 1 during Speed Search. Set as a coefficient for the motor rated current. Min.: 0.0 153
(196) peed searc Max.: 2.0
Sets the amount of output current during Speed Estimation Speed Search as a
b3-07 Output Current 2 during coefficient for the no-load current (output current during Speed Search is Default: 1.0
(197) Speed Search (Speed automatically limited by the drive rated current). Min.: 0.0 -
Estimation Type) Increase this setting value in increments of 0.1 if the drive fails to perform | Max.: 5.0
Speed Estimation.
b3-08 Current Control Gain during | Sets the proportional gain for the current controller during Speed Search. Default: <> <2>
(a ég) Speed Search (Speed Min.: 0.00 -
Estimation Type) Max.: 6.00
b3-09 Current Control Integral Sets the Integral Time for the current controller during Speed Search. Default: <I>
(199) Time during Speed Search Min.: 0.0 ms -
(Speed Estimation Type) Max.: 1000.0 ms
. Sets the gain which is applied to the speed detected by Speed Estimation Speed | Default: 1.05
?13 9'1{«(; gpeed ieaﬁ:hnDét?;tlon Search before the motor is reaccelerated. Increase this setting if ov occurs [ Min.: 1.00 154
ompensation txa when performing Speed Search after a relatively long period of baseblock. |Max.: 1.20
b3-11 Speed Search Method Uses the amount of voltage remaining in the motor to automatically switch | Default: 5.0%
(19-B) Switching Level (Speed the search method within the type of speed measurement. Min.: 0.5 -
Estimation Type) (200 V class at 100% =200 V, and 400 V class at 100% = 400 V) Max.: 100.0
.. . | Sets the minimum current detection level during Speed Search. Increase this | Default: <2~
b139-1C2 Lanlnélm‘ Culérent(]fgtectll(;n setting value in increments of 0.1 if the drive fails to perform Speed Estimation. | Min.: 2.0 -
(19C) evel during Speed Searc Max.- 10.0
b3-14 | Bi-Directional Speed Search | 0: Disabled (uses the direction of the frequency reference) Default: <> 154
(19E) Selection 1: Enabled (drive detects which way the motor is rotating) Range: 0, 1
b3-17 | Speed Search Restart Sets the Speed Search restart current level as a percentage of the drive rated |Default: 110%
: current. Min.: 0 154
(1F0)  [Current Level Max.: 200
b3-18  |Speed Search Restart Sets the time to detect Speed Search restart. Default: 0.10 s
(1F1)  |Detection Time ﬁg;:: 01%% 154
Sets the number of times the drive can attempt to restart when performing | Default: 3
b13 13129 II\{Iuntﬂ;ter of Speed Search Speed Search. Min.: 0 154
(1F2) estarts Max.: 10
b3-24  |Speed Search Method 0: Current Detection Default: 0 154
(1C0) |Selection 1: Speed Estimation Range: 0, 1
b3-25 Sets the time the drive must wait between each Speed Search restart attempt. | Default: 0.5 s
(168 Speed Search Wait Time Min.: 0.0 154
) Max.: 300.0
Selects a condition to activate Speed Search Selection at Start (b3-01) or
b3-27 External Speed Search Command 1 or 2 from the multi-function input. Default: 0
(1C9) Start Speed Search Select 0: Triggered when a Run command is issued (normal). Range: 0, 1 155
1: Triggered when an external baseblock is released.

<1> Default setting is determined by parameter A1-02, Control Method Selection.

<2> Default setting is dependent on parameter 02-04, Drive Model Selection.
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& b4: Timer Function

No.

r. ame escription alues age
Add N D ipti Val P
Hex)
b4-01  |Timer Function On-Delay Sfltzs EIIT:I oiligelay and off-delay times for a digital timer output II\DAe;fa}l%)t:OO.O s
(1A3) |Time (H2-00=12). S in.: 0. -

The output is triggered by a digital input programmed to Max.: 3000.0
H1-O00=18).
. . Default: 0.0 s
?141_\(212) %ﬁzr Function Off-Delay Min.: 0.0 _
Max.: 3000.0
4 b5: Pl Control
No.
r. ame escription alues age
(Add N D ipti Val P
Hex)
0: Disabled .
?15/;051) PI Function Setting 1: Enabled (PI output becomes output frequency reference) g;t;alél.t.ool 3 155
3: Enabled (PI output added to frequency reference) ge- U L
b5-02 . . . Sets the proportional gain of the PI controller. Default: 2.00
(1A6) g{;)portlonal Gain Setting M?na.l}l():()(). 155
RUN Max.: 25.00
b5-03 Sets the integral time for the PI controller. Default: 0.5 s
(IA7)  |Integral Time Setting (I) Min.: 0.0 155
RUN Max.: 360.0
b5-04 Sets the maximum output possible from the integrator as a percentage of the | pefault: 100.0%
(1A8)  |Integral Limit Setting maximum output frequency. Min.: 0.0 155
RUN Max.: 100.0
b5-06 Sets the maximum output possible from the entire Pl controller as a percentage | pefault: 100.0%
(IAA)  |p1 Output Limit of the maximum output frequency. Min.: 0.0 155
RUN Max.: 100.0
b5-07 Applies an offset to the PI controller output. Set as a percentage of the Default: 0.0%
(IAB) | p1 Offset Adjustment maximum output frequency. Min.: -100.0 155
RUN Max.: 100.0
b5-08 Sets a low pass filter time constant on the output of the PI controller. .
(1AC) |PI Primary Delay Time P P lledqfa}l})t.o%OO S 156
Constant .- 8.
RUN Max.: 10.00
b5-09 . 0: Normal output (direct acting) Default: 0
(1AD) PI Output Level Selection 1: Reverse output (reverse acting) Range: 0, 1 156
b5-10 Sets the gain applied to the PI output. Default: 1.00
(1AE) PI Output Gain Setting Min.: 0.00 156
Max.: 25.00
(l): Iﬁletgelgive (?I 01i.tput triggers ze{ﬁ limit{ —
- : Rotation direction reverses with negative PI output. .
bISAlFl PI Output Reverse Selection . . g P L . gefaullt.ool 156
(1AF) Note: When using setting 1, make sure reverse operation is permitted | *ange: v,
by b1-04.
. 10: No fault. Digital output only. .
1(315];102) 1;(1311:: (e:fi(él)l;ack Loss Detection 1: Fault detection. Alarm output, drive continues operation. EZﬁalfl:l‘t'OOto P 156
2: Fault detection. Fault output, drive output is shut off. ¢
. |Sets the PI feedback loss detection level as a percentage of the maximum Default: 0%
1(315];13) I}l‘l;":ledback Loss Detection output frequency. Min.: 0 157
Max.: 100
b5-14 | PI Feedback Loss Detection Sets a delay time for PI feedback loss. De.fa}llt: 1.0s
(1B2) |Time Min.: 0.0 157
Max.: 25.5
. H . <I>
b5-15 | PI Sleep Function Start Sets the frequency level that triggers the sleep/snooze function. De;fa}llt.
(1B3) Level Min.: 0.0 Hz 157
Max.: 240.0 Hz
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No.
(Addr. Name Description Values Page
Hex)
Sets a delay time before the sleep/snooze function is triggered. Default: 0.0 s
b5-16 y P &8
(1B4) PI Sleep Delay Time Min.: 0.0 157
Max.: 25.5
Sets the acceleration and deceleration time to PI setpoint. Default: 0.0 s
b5-17 P
(1B5) PI Accel/Decel Time Min.: 0.0 157
Max.: 6000.0
b5-18 . . 0: Disabled Default: 0
(1DC) PI Setpoint Selection 1- Enabled Range: 0, | 157
Sets the PI target value when b5-18 = 1. Set as a percentage of the maximum | Default: 0.00%
b5-19
(1DD) PI Setpoint Value output frequency. Min.: 0.00 157
Max.: 100.00
0: 0.01 Hz units
b5-20 . : 1: 0.01% units (100% = max output frequency) Default: 1
(1E2) PI Setpoint Scaling 2: r/min (number of motor poles must entered) Range: 0to 3 158
3: User-set (set scaling to b5-38 and b5-39)
Input source selection for Sleep Function mode.
b5-21 0: PI Setpoint Default: 1
(1E3) PI Sleep Input Source 1: SFS Input Range: 0 to 2 158
2: Snooze
Sets the PI Snooze Function start level as a percentage of the maximum Default: 0%
b5-22
(1E4) PI Snooze Level frequency. Min.: 0 158
Max.: 100
b5-23 Sets the PI Snooze Function delay time in seconds. Default: Os
(1ES) PI Snooze Delay Time Min.: 0 158
Max.: 2600
. When the PI feedback level drops below this level, the drive returns to normal | Default: 0%
b5-24 | PI Snooze Deactivation ion. S fth . fr Min.: 0 158
(1E6)  |Level operation. Set as a percentage of the maximum frequency. in.:
Max.: 100
emporarily increases the Pl setpoint to create an overshoot of the intende etault: 0%
b5-25 T ily i he PI i h f the intended |Default: 0%
(1E7) PI Setpoint Boost Setting | PI setpoint. Min.: 0 158
Max.: 100
b5-26 Sets the maximum boost time when PI feedback does not reach boost level. |Default: Os
(1E8) PI Maximum Boost Time | The Snooze Function starts when the PI feedback exceeds the boost setting | Min.: 0 159
level or when the boost time expires. Max.: 2600
b5-27 Sets the PI feedback level above which Snooze mode is activated. Set asa | Default: 60%
(1E9) PI Snooze Feedback Level |percentage of the maximum frequency. Min.: 0 159
Max.: 100
b5-28 | PI Feedback Function 0: Disabled Default: 0 159
(1EA) |Selection 1: Square root Range: 0, 1
multiplier applied to the square root of the feedback. etfault: 0.
b5-29 A multipli lied to th f the feedback Default: 0.00
(IEB) PI Square Root Gain Min.: 0.00 159
Max.: 2.00
b5-30 PI feedback offset set as a percentage of the maximum frequency. Default: 0.00
(1EC) PI Feedback Offset Min.: 0.00 159
Max.: 100.00
b5-34 Sets the minimum output possible from the PI controller as a percentage of | pefault: 0.0%
(19F) | PI Output Lower Limit | the maximum output frequency. Min.: -100.0 159
RUN Max.: 100.0
b5-35 Limits the PI control input (deviation signal) as a percentage of the maximum | pefault: 1000.0%
(1A0) |pg Input Limit output frequency. Acts as a bipolar limit. Min.: 0.0 159
RUN Max.: 1000.0
1 1 1 . 0,
b5-36 | PI Feedback High Detection Sets thef PI feedback high detection level as a percentage of the maximum ]I\)/Ic?fa}lg. 100% 160
(1A1) Level output frequency. n.:
Max.: 100
b5-37  |PI Feedback High Detection Sets the PI feedback high level detection delay time. Dgfa}llt: 1.0s
(1A2)  |Time Min.: 0.0 160
Max.: 25.5
b5-38 Sets the display value of U5-01 and U5-04 when the maximum frequency is |Default: <>
(ll;E) PI Setpoint User Display ~ |output. Min.: 1 160
Max.: 60000
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No.
(Add)r. Name Description Values Page
Hex
0: No decimal places ,
b5-39 R .. 1: One decimal place Default: <%~
(1FF) PI'Setpoint Display Digits 2: Two decimal places Range: 0 to 3 160
3: Three decimal places
0: Display the frequency reference (U1-01) after PI compensation has been
b5-40  |Frequency Reference added. Default: 0 160
(17F)  |Monitor Content during PI |1: Display the frequency reference (U1-01) before PI compensation has been|Range: 0, 1
added.
0: WC (Inch of water)
1: PSI (Pounds per square inch)
2: GPM (Gallons per minute)
3: F (Degrees Fahrenheit)
4: CFM (Cubic feet per minute)
5: CMH (Cubic meters per hour)
6: LPH (Liters per hour) .
t()ia'g(l)i PI Unit Selection 7: LPS (Liters per second) Ezﬁalél.t'ooto 14 161
8: Bar (Bar) e
9: Pa (Pascal)
10: C (Degrees Celsius)
11: Mtr (Meters)
12: Ft (Feet)
13: LPN (Liters per minute)
14: CMM (Cubic meters per minute)
b5-42 0: Linear - the monitor displays PI output
(161) PI Output Monitor 1: Square root - the monitor displays square root PI output Default: 0 161
RUN Calculation Method 2: Quadratic - the monitor displays 1/(PI output)? Range: 0to 3
3: Cubic - the monitor displays 1/(PI output)?
b5-43 Set maximum monitor value at maximum frequency. Default: 0
(162)  |Custom PI Output Monitor |U5-07 and U5-08 show Custom PI output. Min: 0 161
RUN Setting 1 U5-43 shows the upper four digits and U5-44 shows the lower four digits. Max.- 9999
It shows 999999.99 maximum. -
b5-44 ) Sets the minimum display value at zero speed. Default: 0
(163) | Custom PI Output Monitor |b5-07 and b5-08 show Custom PI output. Min: 0 161
RUN Setting 2 This function is effective when b5-42 is set to 1 (Linear unit) Max.: 99.99
b5-45 .
(164) |Custom PI Output Monitor I\D/Eflaug 0 161
Run] |Setting 3 Max.: 999.9
0: WC (Inch of water)
1: PSI (Pounds per square inch)
2: GPM (Gallons per minute)
3: F (Degrees Fahrenheit)
4: CFM (Cubic feet per minute)
5: CMH (Cubic meters per hour)
b5-46 | PI Setpoint Monitor Unit g II:EIS{ ((I_Liltteerrssl?eerrshe?:%rrz d) Defaul.t: 0 162
(165) Selection 8B Range: 0 to 14
: Bar (Bar)
9: Pa (Pascal)
10: C (Degrees Celsius)
11: Mtr (Meters)
12: Ft (Feet)
13: LPN (Liters per minute)
14: CMM (Cubic meters per minute)
b5-47 |Reverse Operation Selection I&el\{erse operation selection when b5-01 =3 Default: 1
: Reverse Disabled . 162
(17D) {2 by PI Output 1: Reverse Enabled Range: 0, 1

<1> Default setting is determined by parameter A1-02, Control Method Selection.

<2> Default setting is dependent on parameter b5-20, PI Setpoint Scaling.
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B.2 b: Application

€ b8: Energy Saving

No.
(Addr. Name Description Values Page
Hex)
b8-01 |Energy Saving Control 0: Disabled Default: <I> -
(1CC) |Selection 1: Enabled Range: 0, 1

Determines the level of maximum motor efficiency. Setting range is 0.0 to | Default: <2~ <>

b8-04 |Energy Saving Coefficient ; T _
(ICF) |Value 2000.0 for drives 3.7 kW and smaller. Min.: 0.00

Max.: 655.00
b8-05 Sets a time constant filter for output power detection. Default: 20 ms
(1D0) Power Detection Filter Time Min.: 0 -
Max.: 2000
. Sets the limit for the voltage search operation as a percentage of the motor | Default: 0%
?1%016) E?rzgﬁh Operation Voltage rated voltage. Min.: 0 -
Max.: 100

<I> Default setting is determined by parameter A1-02, Control Method Selection.
<2> Default setting is determined by parameters A1-02, Control Method Selection, and 02-04, Drive Model Selection.
<3> Parameter value changes automatically if E2-11 is manually changed or changed by Auto-Tuning.
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B.3 C: Tuning

C parameters are used to adjust the acceleration and deceleration times, S-curves, torque compensation, and carrier frequency

selections.

& C1: Acceleration and Deceleration Times

No.
(Addr. Name Description Values Page
Hex)
C1-01 Sets the time to accelerate from 0 to maximum frequency.
(200) | Acceleration Time 1 126
RUN Default: 30.0 s
- - Min.: 0.1
C1-02 Sets the time to decelerate from maximum frequency to 0. Max.: 6000.0
(201) Deceleration Time 1 126
RUN
C1-03 Sets the time to accelerate from 0 to maximum frequency.
(202) | Acceleration Time 2 126
RUN Default: 30.0 s
- - Min.: 0.1
C1-04 Sets the time to decelerate from maximum frequency to 0. Max.: 6000.0
(203) | Deceleration Time 2 126
RUN
C1-09 Sets the time for the Fast Stop function. Default: 10.0 s
(208) Fast Stop Time Min.: 0.1 -
Max.: 6000.0
. Sets the frequency to switch between accel/decel time settings. Setting units | Default: 0.0 Hz
CI-11 | Accel/Decel Time are determined by parameter A1-02, Control Method Selection. Min.: 0.0 -
(20A)  [Switching Frequency Max.: 240.0
€ C2: S-Curve Characteristics
No.
(Addr. Name Description Values Page
Hex)
- 1 . <2>
C2-01  |S-Curve Characteristic at The S-curve can be controlled at the four points shown below. ﬁqfa}lg'oo 162
(20B) | Accel Start Run Command — ON | __OFF Max: 10.00 s
Output Frequency! : v
C2-02  10.20s<1>
C2-02 [S-Curve Characteristic at qua}llt: 0205
Min.: 0.00 162
(20C)  |Accel End Max.- 10.00
<1> S-curve characteristics at decel start/end are fixed to 0.20 s.
<2> Default setting is determined by parameter A1-02, Control Method Selection.
& C4: Torque Compensation
No.
(Addr. Name Description Values Page
Hex)
C4-01 Sets the gain for the automatic torque (voltage) boost function and helps to | pogauit: <>
(215) Torque Compensation Gain produce better starting torque. Used for motor 1. Min.: 0.00 _
RUN Max.: 2.50
C4-02 Sets the torque compensation filter time. . <2
(216) | Torque Compensation d P Bﬁga}lg'nfs g _
RUN Primary Delay Time 1 Max.- 60000 ms
<1> Default setting is determined by parameter A1-02, Control Method Selection.
<2> Default setting is determined by parameters A1-02, Control Method Selection, and 02-04, Drive Model Selection.
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@ C6: Carrier Frequency

No.
(Addr. Name Description Values Page
Hex)
1: 2.0 kHz
2:5.0kHz
3:8.0 kHz
4:10.0 kHz
5:12.5 kHz Default: <>
CO-02 | o rrier Frequency Selection 6j 15.0 kHz . Range: 1t0 9; 127
(224) 7: Swing PWM1 (Audible sound 1) AtoF
8: Swing PWM?2 (Audible sound 2) to
9: Swing PWM3 (Audible sound 3)

A: Swing PWM4 (Audible sound 4)
B to E: No setting possible
F: User-defined (determined by C6-03 through C6-05)

i imi i . <2>
C6-03 | Carrier Frequency Upper Determines the upper and lower limits for the carrier frequency. B[eiia-ullt'o o 163
(225)  |Limit Carrier Frequency Max .- 15.0 kHz
03 |- . <2>
C6-04 | Carrier Frequency Lower c6-03 ; ﬁ?fa}ﬂlt’o KH 163
(226) |Limit ; m.: 1. z
C6-04 ——Dutput Frequency Max.: 15.0 kHz
x (C6-05) x K | outout
‘ utpu . <2>
C6-05 | Carrier Frequency E1.04  Frequency II\D/Ie'fa}Jg. 163
(227)  |Proportional Gain Max Output 1.
Frequency Max.: 99

<1> Default setting value is dependent on parameters A1-02, Control Method Selection and 02-04, Drive Model Selection.
<2> Default setting value is dependent on parameter C6-02, Carrier Frequency Selection.
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B.4 d: References

Reference parameters set the various frequency reference values during operation.

€ d1: Frequency Reference

No.
(Addr. Name Description Values Page
Hex)
d1-01 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz
(280) | Frequency Reference 1 parameter 01-03. Min.: 0.00 163
RUN Max.: 240.00 <>
d1-02 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz
(281) | Frequency Reference 2 parameter 01-03. Min.: 0.00 163
RUN Max.: 240.00 <>
d1-03 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz
(282) | Frequency Reference 3 parameter 01-03. Min.: 0.00 163
RUN Max.: 240.00 </~
d1-04 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz
(283) | Frequency Reference 4 parameter 01-03. Min.: 0.00 163
RUN Max.: 240.00 <>
d1-16 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz
(291) | Frequency Reference 16 parameter 01-03. Min.: 0.00 163
RUN Max.: 240.00 <>
d1-17 Sets the Jog frequency reference. Setting units are determined by parameter |Default: 6.00 Hz
(292) Jog Frequency Reference 01-03. Min.: 0.00 163
RUN Max.: 240.0 </~
<1> Range upper limit is determined by parameters d2-01, Frequency Reference Upper Limit, and E1-04, Maximum Output Frequency.
& d2: Frequency Upper/Lower Limits
No.
(Addr. Name Description Setting Page
Hex.)
Sets the frequency reference upper limit as a percentage of the maximum Default: 100.0%
d2-01 | Frequency Reference Upper output frequency. Min.: 0.0 127
(289) | Limit Max.: 110.0
Sets the frequency reference lower limit as a percentage of the maximum Default: 0.0%
42-02 Frequency Reference Lower output frequency. Min.: 0.0 127
(284) | Limit Max.: 110.0
d2-03 | Master Speed Reference Sets the lower limit for frequency references from analog inputs as a Default: 0.0%
pe percentage of the maximum output frequency. Min.: 0.0 164
(293) |Lower Limit Max.: 110.0
& d3: Jump Frequency
No.
(Addr. Name Description Values Page
Hex)
Eliminates problems with resonant vibration of the motor/machine by
a3-01 avoiding continuous operation in predefined frequency ranges. The drive Default: 0.0 Hz
(294) Jump Frequency 1 accelerates and decelerates the motor through the prohibited frequency ranges. | Min.: 0.0 165
Setting 0.0 disables this function. Max.: 240.0
Parameters must be set so that d3-01 > d3-02 > d3-03.
Eliminates problems with resonant vibration of the motor/machine by
d3-02 avoiding continuous operation in predefined frequency ranges. The drive Default: 0.0 Hz
(295) Jump Frequency 2 accelerates and decelerates the motor through the prohibited frequency ranges. | Min.: 0.0 165
Setting 0.0 disables this function. Max.: 240.0

Parameters must be set so that d3-01 > d3-02 > d3-03.
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No.
(Addr. Name Description Values Page
Hex)
Eliminates problems with resonant vibration of the motor/machine by
43-03 avoiding continuous operation in predefined frequency ranges. The drive Default: 0.0 Hz
(296) Jump Frequency 3 accelerates and decelerates the motor through the prohibited frequency ranges. | Min.: 0.0 165
Setting 0.0 disables this function. Max.: 240.0
Parameters must be set so that d3-01 > d3-02 > d3-03.
43-04 Sets the dead-band width around each selected prohibited frequency reference | Default: <>
(2(;7) Jump Frequency Width point. Min.: 0.0 165
Max.: 20.0
<1> Default setting is determined by parameter A1-02, Control Mode Setting.
& d4: Frequency Reference Hold Function
No.
(Addr. Name Description Values Page
Hex)
0: Disabled. Drive starts from zero when the power is switched on. .
d4-01 Frequency Reference Hold 1: Enabled. At power up, the drive starts the motor at the Hold frequency that Defaul't. 0 -
(298)  |Function Selection Range: 0, 1
was saved.
d4-10  |Up/Down Frequency 0: The lower limit is determined by d2-02 or an analog input. Default: 0 _
(2B6) |Reference Limit Selection | 1: The lower limit is determined by d2-02. Range: 0, 1
@ d6: Field Weakening
No.
(Addr. Name Description Values Page
Hex)
d6-01 Sets the drive output voltage for the Field Weakening function as a percentage | Default: 80%
(2A0) Field Weakening Level of the maximum output voltage. Enabled when a multi-function input is set |Min.: 0 —
for Field Weakening (H1-O0O = 63). Max.: 100
Sets the lower limit of the frequency range where Field Weakening control is Default: 0.0 Hz
d6-02 Field Weakening Frequency |valid. The Field Weakening command is valid only at frequencies above this|yr: . 1’
P . Min.: 0.0 -
(2A1) [Limit setting and only when the output frequency matches the frequency reference .
Max.: 240.0
(speed agree).
& d7: Offset Frequency
No.
(Addr. Name Description Setting Page
Hex)
d7-01 Added to the frequency reference when the digital input “Frequency offset 17| peault: 0.0%
(2B2) | Offset Frequency 1 (H1-0000 = 44) is switched on. Min.: -100.0 -
RUN Max.: 100.0
d7-02 Added to the frequency reference when the digital input “Frequency offset 2” | peault: 0.0%
(2B3) | Offset Frequency 2 (H1-0000 = 45) is switched on. Min.: -100.0 -
RUN Max.: 100.0
d7-03 Added to the frequency reference when the digital input “Frequency offset 3” | pefayit: 0.0%
(2B4) | Offset Frequency 3 (H1-00 = 46) is switched on. Min.: -100.0 -
RUN Max.: 100.0
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B.5 E: Motor Parameters

& E1: VIf Pattern for Motor 1

No.
(Addr. Name Description Values Page
Hex)
This parameter must be set to the power supply voltage.
E1-01 WARNING! Electrical Shock Hazard. Drive input voltage (not motor |Default: 230 V </~
3 60) Input Voltage Setting voltage) must be set in E1-01 for the protective features of the drive to|Min.: 190 128
function properly. Failure to do so may result in equipment damage |Max.: 240 <I>
and/or death or personal injury.
0: 50 Hz, Constant torque 1
1: 60 Hz, Constant torque 2
2: 60 Hz, Constant torque 3 (50 Hz base)
3: 72 Hz, Constant torque 4 (60 Hz base)
4: 50 Hz, Variable torque 1
5: 50 Hz, Variable torque 2
6: 60 Hz, Variable torque 3 o <>
E1-03 V/f Pattern Selection 7: 60 Hz, Variable torque 4 Eefaul‘t.oFt 9: 165
(302) 8: 50 Hz, High starting torque 1 Aatngg 0
9: 50 Hz, High starting torque 2 0
A: 60 Hz, High starting torque 3
B: 60 Hz, High starting torque 4
C: 90 Hz (60 Hz base)
D: 120 Hz (60 Hz base)
E: 180 Hz (60 Hz base)
F: Custom V/f, E1-04 through E1-13 settings define the V/f pattern
. These parameters are only applicable when E1-03 is set to F. Default: <3~ <#
E316(3)4 lg/lammum Output To set linear V/f characteristics, set the same values for E1-07 and E1-09. Min.: 40.0 Hz 128
(303) requency In this case, the setting for E1-08 will be disregarded. Ensure that the four | Max.: 240.0 Hz
frequencies are set according to these rules: < <>
E1-05 . E1-09 <E1-07 <E1-06 <EI-11 <E1-04 Default:
(304) Maximum Voltage Output Voltage (V) Min.: 0.0 V 128
£1-05 Max.: 255.0 V </
E1-06 E1-12 Default: <3> <#
(305) |Base Frequency Min.: 0.0 Hz 128
E1-13 Max.: 240.0 Hz
E1-07 Default: <3~
(306) Middle Output Frequency Min.: 0.0 Hz 128
E1-08 Max.: 240.0 Hz
. <3>
E1-08 |Middle Output Frequency Df?fa}ﬂt'
Min.: 0.0 V 128
(307) |Voltage E1-10 | ! Max.: 255.0 V <I>
E1-09 . E1-09 E1-07 E1-06 E1-11 E1-04 Default: <> <>
(308) Minimum Output Frequency Frequency (Hz) Min.: 0.0 Hz 128
Max.: 240.0 Hz
E1-10 | Mini 0 P Note: E1-07,E1-08, and E1-10 to E1-13 are not available in OLV/PM | Default: <3~
(309) Voptmum utput Frequency control mode. Min.: 0.0 V 128
& Max.: 255.0 V <>
El-11 Default: 0.0 Hz
(30A)  |Middle Output Frequency 2 Min.: 0.0 128
<6> Max.: 240.0
El1-12 . Default: 0.0 V
(30B) %/hildle Output Frequency Min.: 0.0 128
6> oltage 2 Max.: 255.0 <I>
E1-13 Default: 0.0 V <>
(30C) Base Voltage Min.: 0.0 128
Max.: 255.0 <>
<1> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
<2> Parameter setting value is not reset to the default value when the drive is initialized.
<3> Default setting is dependent on parameters A1-02, Control Model Selection and 02-04, Drive Model Selection.
<4> Default setting is dependent on parameter 02-04, Drive Model Selection.
<5§> When Auto-Tuning is performed, E1-13 and E1-05 will be set to the same value.
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<6> Parameter ignored when E1-11 (Motor 1 Mid Output Frequency 2) and E1-12 (Motor 1 Mid Output Frequency Voltage 2) are set to 0.0.

& E2: Motor Parameters

No.
(Addr. Name Description Values Page
Hex)
Sets the motor nameplate full load current in amps. Automatically set during | Default: <!>
Auto-Tuning. Min.: 10% of drive
E2-01 rated current
(30E) Motor Rated Current Max.: 200% of 129
drive rated current
<2>
E2-02 Sets the motor rated slip. Automatically set during Auto-Tuning. Default: <>
(361:) Motor Rated Slip Min.: 0.00 Hz -
Max.: 20.00 Hz
F2-03 Sets the no-load current for the motor. Automatically set during Auto-Tuning. | Default: <!>
3 1_ 0) Motor No-Load Current Min.: 0 A -
Max.: E2-01 <2~
E2-04 Sets the number of motor poles. Automatically set during Auto-Tuning. Default: 4
311 Number of Motor Poles Min.: 2 -
(311) Max.: 48
~tO- 1 1 1 . <I>
E2-05 |Motor Line-to-Line i?;tsot-l}l?ug}ilr?se to-phase motor resistance. Automatically set during De_fa}lg,ooo o
(312)  [Resistance & Min.: 0. B
Max.: 65.000 Q
1 . <I>
E2-10 | Motor Iron Loss for Torque Sets the motor iron loss. ]]\)/[?ﬁa}l})t.w _
(317)  |Compensation Max - 65535 W
E2-11 Sets the motor rated power in kilowatts (1 HP = 0.746 kW). Automatically set| Default: <!>
3 1' 8) Motor Rated Power during Auto-Tuning. Min.: 0.00 kW 129
Max.: 370.00 kW

<1> Default setting is dependent on parameter 02-04, Drive Model Selection.

<2> The number of decimal places in the parameter value depends on the drive model. This value has two decimal places (0.01 A) if the drive is set for
a maximum applicable motor capacity up to and including 11 kW, 2A0031, 4A0021(input voltage 460 V or higher) or 4A0027 (input voltage lower
than 460 V) and one decimal place (0.1 A) if the maximum applicable motor capacity is higher than 11 kW, 2A0046, 4A0027 (input voltage 460
V or higher) or 4A0034 (input voltage lower than 460 V) .

€ E5: PM Motor Settings

No.
(Addr. Name Description Values Page
Hex)
E5-02 Default: <2~
(32A) | Motor Rated Power Sets the rated capacity of the motor. Min.: 0.10 kW 129
<I> Max.: 370.00 kW
Default: <2> '
E5-03 Sets the motor rated current. Min: 10% of drive
(32B) |Motor Rated Current rated current 129
<I> Max: 200% of drive
rated current <3>
E5-04 Default: <
(32C) | Number of Motor Poles Sets the number of motor poles. Min.: 2 130
<I> Max.: 48
E5-05 Default: <%
(32D) | Motor Stator Resistance Set the resistance for each motor phase. Min.: 0.000 & 130
<r> Max.: 65.000 Q
E5-06 Default: <2>
(32E) | Motor d-Axis Inductance | Sets the d-Axis inductance for the PM motor. Min.: 0.00 mH 130
<I> Max.: 300.00 mH
E5-07 _ Default: <2~
(32F)  |Motor g-Axis Inductance Sets the q-Axis inductance for the PM motor. Min.: 0.00 mH 130
<I> Max.: 600.00 mH
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No.
(Addr. Name Description Values Page
Hex)
Default: <2
%53'(1)? Motor Induction Voltage Sets the induced peak voltage per phase in units of 0.1 mV/(rad/s) [electrical Min.: 0.0 mV/ 130
Constant 1 angle]. Set this parameter when using an [PM motor with variable torque. (rad/s)
<I> . . .
Set E5-24 to 0 when setting this parameter. Max.: 2000.0 mV/
(rad/s)
Default: <2
1535 5%;‘ Motor Induction Voltage [Sets tﬁle i'ndlucedlpﬁlase—to-phase rms voltage in units of 0.1 mV/(r/min) 1(\;1/1;111 n())o mV/ 130
mechanical angle].
<t>" |Constant2 g Max.: 6500.0 mV/
(r/min)

<1> Selections may vary depending on the setting entered to 02-04.
<2> Default setting is dependent on parameter 02-04, Drive Model Selection.

<3> The number of decimal places in the parameter value depends on the drive model. This value has two decimal places (0.01 A) if the drive is set for

a maximum applicable motor capacity up to and including 11 kW, and one decimal place (0.1 A) if the maximum applicable motor capacity is
higher than 11 kW.
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B.6 H Parameters: Multi-Function Terminals

H parameters assign functions to the multi-function input and output terminals.

€ H1: Multi-Function Digital Inputs

No.
(Addr. Name Description Values Page
Hex)
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 40 (F) <I>
IEI413-g)l Terminal S1 Functgion P Refer to pages 272 to 274 for descriptions of setting values. Mein?}ll () _
Selection Note: Set unused terminals to F. Max.: B2
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 41 (F) <I>
IEI413'(9))2 Terminal S2 Functgion P Refer to pages 272 to 274 for descriptions of setting values. Me{rf}ll () _
Selection Note: Set unused terminals to F. Max.: B2
H1.03 Multi-Function Digital Input Assigns a function to the multi-function digital inputs. Default: 24
(4(30) Terminal S3 Function Refer to pages 272 to 274 for descriptions of setting values. Min.: 0 _
Selection Note: Set unused terminals to F. Max.: B2
H1-04 Multi-Function Digital Input Assigns a function to the multi-function digital inputs. Default: 14
(4(31) Terminal S4 Function Refer to pages 272 to 274 for descriptions of setting values. Min.: 0 _
Selection Note: Set unused terminals to F. Max.: B2
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 3 (0) <>
1(141(3(2))5 Terminal S5 Funcﬁon P Refer to pages 272 to 274 for descriptions of setting values. M?né}lo © _
Selection Note: Set unused terminals to F. Max.: B2
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 4 (3) <>
1(141(32)6 Terminal S6 Funcgon P Refer to pages 272 to 274 for descriptions of setting values. Meinziuo 3 _
Selection Note: Set unused terminals to F. Max.: B2
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 6 (4) <I>
1(1410'2)7 Telll’min(;ll q7 Functgion P Refer to pages 272 to 274 for descriptions of setting values. Meina.l}lo 64 —
Selection Note: Set unused terminals to F. Max.: B2

<1> Value in parenthesis is the default setting when a 3-Wire initialization is performed (A1-03 = 3330).

H1 Multi-Function Digital Input Selections

H1-00

Setting Function Description Page

. Closed: Reverse rotation (only if the drive is set up for 3-Wire sequence)
v 3-Wire sequence Terminals S1 and S2 are automatically set up for the Run command and Stop command. B

When input terminals are set to Multi-Step Speed References 1 through 3, switching
3 Multi-Step Speed Reference 1 combinations of those terminals will create a multi-step speed sequence using the frequency -
references set in d1-01 through d1-08.

When input terminals are set to Multi-Step Speed References 1 through 3, switching
4 Multi-Step Speed Reference 2 combinations of those terminals will create a multi-step speed sequence using the frequency -
references set in d1-01 through d1-08.

Closed: Jog frequency reference (d1-17) selected. Jog has priority over all other reference

6 Jog reference selection Sources. _
7 Accel/decel time selection 1 Used to switch between accel/decel time 1 (set in C1-01, C1-02) and accel/decel time 2 (set _
in C1-03, C1-04).
Baseblock command (N.O.) Closed: No drive output -
Baseblock command (N.C.) Open: No drive output -
Open: Accel/decel is not held
A Accel/decel ramp hold Closed: The drive pauses during acceleration or deceleration and maintains the output -
frequency.
Drive overheat alarm (oH2) Closed: Closes when an oH2 alarm occurs —
C Analog terminal input selection Open: Function assigned by H3-14 is disabled. _

Closed: Function assigned by H3-14 is enabled.

Select this setting when using the terminal in a pass-through mode. The terminal does not
F Through mode trigger a drive function, but it can be used as digital input for the controller to which the drive -
is connected.
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H1 Multi-Function Digital Input Selections
H1-00 . o
Setting Function Description Page
The drive accelerates when the Up command terminal closes, and decelerates when the Down
10 Up command command closes. When both terminals are closed or both are open, the drive holds the _
p frequency reference. The Up and Down commands must always be used in conjunction with
one another.
The drive accelerates when the Up command terminal closes, and decelerates when the Down
1 Down command command closes. When both terminals are closed or both are open, the drive holds the B
frequency reference. The Up and Down commands must always be used in conjunction with
one another.
12 Forward Jog Closed: Runs forward at the Jog frequency d1-17. -
13 Reverse Jog Closed: Runs reverse at the Jog frequency d1-17. -
14 Fault reset Closed: Resets faults if the cause is cleared and the Run command is removed. -
15 Fast Stop (N.O.) Closed: Decelerates at the Fast Stop time set to C1-09. -
17 Fast Stop (N.C.) Open: Decelerates to stop at the Fast Stop time set to C1-09. -
. L Triggers the timer set up by parameters b4-01 and b4-02. Must be set in conjunction with the
L Timer function input timer function output (H2-0O00O0 = 12). -
: Open: PI control enabled
19 P1 disable Closed: PI control disabled -
Open: Parameters cannot be edited (except for U1-01 if the reference source is assigned to
1B Program lockout the HOA keypad). -
Closed: Parameters can be edited and saved.
1E Reference sample hold Closed: Samples the analog frequency reference and operates the drive at that speed. -
20: N.O., Always detected, ramp to stop
21: N.C., Always detected, ramp to stop
22: N.O., During run, ramp to stop
23: N.C., During run, ramp to stop
24: N.O., Always detected, coast to stop
25: N.C., Always detected, coast to stop
26: N.O., During run, coast to stop
27: N.C., During run, coast to stop
R External fault 28: N.O., Always detected, Fast Stop a
29: N.C., Always detected, Fast Stop
2A:N.O., During run, Fast Stop
2B: N.C., During run, Fast Stop
2C: N.O., Always detected, alarm only (continue running)
2D: N.C., Always detected, alarm only (continue running)
2E: N.O., During run, alarm only (continue running)
2F: N.C., During run, alarm only (continue running)
30 PI integral reset Closed: Resets the PI control integral value. -
. Open: Performs integral operation.
sl Plintegral hold Closed: Maintains the current PI control integral value. B
Open: PI soft starter is enabled.
34 PI soft starter cancel Closed: Disables the PI soft starter b5-17. B
35 PI input level selection Closed: Inverts the PI input signal. -
Open: Stop
40 Forward run command Closed: Forward run _
(2-Wire sequence) . .
Note: Cannot be set together with settings 42 or 43.
Open: Stop
41 Reverse run command Closed: Reverse run _
(2-Wire sequence) . .
Note: Cannot be set together with settings 42 or 43.
Open: Stop
Run command Closed: Run
42 . _
(2-Wire sequence 2) . .
Note: Cannot be set together with settings 40 or 41.
Open: Forward
i FWD/REV command Closed: Reverse B
(2-Wire sequence 2) Note: Determines motor direction, but does not issue a Run command. Cannot be set
together with settings 40 or 41.
44 Offset frequency 1 Closed: Adds d7-01 to the frequency reference. -
45 Offset frequency 2 Closed: Adds d7-02 to the frequency reference. —
46 Offset frequency 3 Closed: Adds d7-03 to the frequency reference. -
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B.6 H Parameters: Multi-Function Terminals

H1 Multi-Function Digital Input Selections

g;t-Enlg Function Description Page

50 Motor Pre-Heat 2 Closed: Triggers Motor Pre-Heat 2. -

51 Sequence Timer Disable Closed: Drive ignores sequence timers and runs normally. -

52 Sequence Timer Cancel Closed: Sequence Timer Cancel . -

60 Motor pre-heat 1 Closed: Triggers Motor pre-heat 1. -

61 External Speed Search Closed: Activates Current Detection Speed Search from the maximum output frequency _
command 1 (E1-04).

62 Extemal Speed Search Closed: Activates Current Detection Speed Search from the frequency reference. -
command 2

63 Field weakening Closed: The drive performs Field Weakening control as set for d6-01 and d6-02. -

65 KEB Ride-Thru 1 (N.C.) Open: KEB Ride-Thru 1 enabled. -

66 KEB Ride-Thru 1 (N.O.) Closed: KEB Ride-Thru 1 enabled. -

67 Communications test mode Tests the MEMOBUS/Modbus RS-422/RS-485 interface. Displays “PASS” if the test _

completes successfully.
68 High slip braking Closed: Activates High Slip Braking to stop the drive during a Run command. -
69 Jog 2 Cause the drive to ramp to the jog frequency (d1-17). -

Open: Drive disabled. If this input is opened during run, the drive will stop as specified by
6A Drive enable b1-03. -
Closed: Ready for operation.

Normal behavior (b1-17 = 0)

* Open: Drive is in OFF or HAND mode.

* Cl : Drive is in AUT hen HAND lect i i

6D Auto mode select Closed rlye is in AUTO mode (when mode Select input is open) B
Legacy behavior (b1-17=1)

* Open: Hand reference is selected (based on b1-12)
* Closed: Auto reference is selected (based on b1-01)

Normal behavior (b1-17 = 0)

* Open: Drive is in OFF or AUTO mode.

6E Hand mode select * Closed: Driye is in HAND mode (when AUTO mode Select input is open) B
Legacy behavior (b1-17 = 1)

* Open: Hand reference is selected (based on b1-12)
* Closed: Auto reference is selected (based on b1-01)

Prevents the Drive from executing a Run command until the Drive Enable2 input is closed.
When the Drive Enable2 input is open and a Run command is closed, the digital operator will
70 Drive Enable2 display “dnE". -
The drive will run when the Run and Drive Enable2 inputs are both closed. If the Drive
Enable2 input is opened while the drive is running, the drive will stop using the method set
by parameter b1-03.

TA KEB Ride-Thru 2 (N.C.) Open: KEB Ride-Thru 2 enabled. Drive disregards L.2-29 and performs Single Drive KEB _

Ride-Thru 2.
7B KEB Ride-Thru 2 (N.O.) %gz&_}%h Ir(uEzB Ride-Thru 2 enabled. Drive disregards L.2-29 and performs Single Drive KEB _
7C Short circuit braking (N.O.) Closed: Short Circuit Braking enabled -
D Short circuit braking (N.C.) t Circuit Braking enabled -
A4 BP Customer Safeties Closed: Indicates that customer safeties are in place. -
AS BP Drive/Bypass Select (C)ﬁ)e;:d]?]}sr;?\fes Eggg: -
A6 BP BAS Interlock Input Closed: Indicates that the dampers are open -
A7 BP Customer Safeties Closed: Indicates that customer safeties are in place. -
A8 Secondary PI Disable (N.O.) gjl;_)igd Disables the secondary PI controller. Output behavior depends on the setting of B

Closed: Enables the secondary PI controller. Output behavior depends on the setting of S3-12

A9 Secondary PI Disable (N.C.) when open _

AA Secondary PI Inverse Operation |Closed: Changes the sign of the secondary PI controller input (reverse acting PI control). -

AB Secondary PI Integral Reset Closed: Resets the secondary PI controller integral value. -
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H1 Multi-Function Digital Input Selections
g;t-Enlg Function Description Page
AC Secondary PI Integral Hold Closed: Locks the value of the secondary PI controller integral value. -
Closed: Uses the secondary PI controller Proportional and Integral adjustments (S3-06 and
S3-07) instead of the primary PI controller Proportional and Integral adjustments (b5-02 and
AD Select Secondary PI Parameters | 05-03). Only valid when S3-01 = 0 (secondary PI controller disabled). _
Note: This multi-function input has no effect on the secondary PI controller. It is only
used for the primary PI controller (b5-010J).
AE BP Bypass Run glosed: Commands a Run (via closing the BP Bypass Relay multi-function output) when in _
ypass mode.
AF Emergency Override Forward Run | Closed: Emergency Override Forward Run (Enabled when S6-01 = 1) -
BO Emergency Override Reverse Run | Closed: Emergency Override Reverse Run (Enabled when S6-01 = 1) -
The functionality is identical to Drive Enable 2 (H1-O0O = 70), except for the following
characteristics:
» The stopping method is forced to Coast to Stop when the input is open
Bl Customer Safeties ¢ The drive will display a “SAFE” alarm if the input is open when a Run command is present. -
It will not display “dnE”.
Open: Customer Safeties are open. Drive will not run. Stopping method is Coast to Stop.
Closed: Customer Safeties are in place.
The functionality is identical to Drive Enable 2 (H1-O0O = 70), except for the following
characteristics:
* The stopping method is forced to Coast to Stop when the input is open
* The drive will display an “inTLK” message if the input is open when a Run command is
B2 BAS Interlock present. It will not display “dnE”. . o B
» The state of the BAS Interlock multi-function input has no effect on the Emergency
Override multi-function inputs (H1-OO = AF, B0). The Emergency Override command
will be accepted if the BAS Interlock digital input is open or closed.
Open: Damper interlock is not closed. Drive will not run. Stopping method is Coast to Stop.
Closed: Damper interlock is closed.
€ H2: Multi-Function Digital Outputs
No.
(Addr. Name Description Values Page
Hex)
H2-01 |Terminal M1-M2 function |Refer to H2 Multi-Function Digital Output Settings on pages 275 to 277 for |Default: E _
(40B) |selection (relay) descriptions of setting values. Range: 0 to 1B2
H2-02 | Terminal M3-M4 function Default: 0 _
(40C) |selection (relay) Range: 0 to 1B2
H2-03 |Terminal M5-M6 function Default: A _
(40D) |selection (relay) Range: 0 to 1B2
H2 Multi-Function Digital Output Settings
H2-00 . _
Setting Function Description Page
0 During run Closed: A Run command is active or voltage is output. -
1 Zero speed Open: Output frequency is above the minimum output frequency set in E1-09. _
P Closed: Output frequency is below the minimum output frequency set in E1-09.
2 Speed agree 1 Closed: Output frequency equals the speed reference (plus or minus the hysteresis set to L4-02). -
3 User-set speed agree 1 E‘Iﬁ(s)ezc; Output frequency and speed reference equal L4-01 (plus or minus the hysteresis set to _
4 Frequency detection 1 bc;oﬁj(.io é)utput frequency is less than or equal to the value in L4-01 with hysteresis determined _
5 Frequency detection 2 E}IIOEZC}O g)utput frequency is greater than or equal to the value in L4-01 with hysteresis determined _
6 Drive ready Closed: Power up is complete and the drive is ready to accept a Run command. -
7 DC bus undervoltage Closed: DC bus voltage is below the Uv trip level set in L2-05. -
8 During baseblock (N.O.) Closed: Drive has entered the baseblock state (no output voltage). -
9 Frequency reference source Open: External Reference 1 or 2 supplies the frequency reference (set in b1-01 or b1-15). _
q y Closed: HOA keypad supplies the frequency reference.
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H2 Multi-Function Digital Output Settings

gtzet-Enlg Function Description Page
A Run command source Open: External Reference 1 or 2 supplies the Run command (set in b1-02 or b1-16). _
Closed: HOA keypad supplies the Run command.
B Torque detection 1 (N.O.) Closed: An overtorque or undertorque situation has been detected. -
C Frequency reference loss Closed: Analog frequency reference has been lost. -
E Fault Closed: Fault occurred. -
F Through mode Set this value when using the terminal in the pass-through mode. -
10 Minor fault Closed: An alarm has been triggered, or the IGBTSs have reached 90% of their expected life span. -
1 Fault reset command active I(f;?;z(i A command has been entered to clear a fault via the input terminals or from the serial _
12 Timer output Closed: Timer output. -
13 Speed agree 2 Closed: When drive output frequency equals the frequency reference £1.4-04. -
14 User-set speed agree 2 Closed: When the drive output frequency is equal to the value in L4-03 +L.4-04. -
15 Frequency detection 3 Closed: When the drive output frequency is less than or equal to the value in L4-03 +L.4-04. -
16 Frequency detection 4 Closed: When the output frequency is greater than or equal to the value in L4-03 £L.4-04. -
17 Torque detection 1 (N.C.) Open: Overtorque or undertorque has been detected. -
1A During Reverse Closed: Drive is running in the reverse direction. -
1B During baseblock (N.C.) Open: Drive has entered the baseblock state (no output voltage). -
1E Restart enabled Closed: An automatic restart is performed -
1F Motor overload alarm (oL1) |Closed: oL1 is at 90% of its trip point or greater. An oH3 situation also triggers this alarm. -
20 Drive overheat pre-alarm (oH) | Closed: Heatsink temperature exceeds the parameter L8-02 value. -
oF Maintenance period Closed: Cooling fan, electrolytic capacitors, IGBTS, or the soft charge bypass relay may require _

maintenance.

Open: Either the drive has stopped or baseblock, DC Injection Braking, or Initial Excitation is

37 During frequency output being performed. . L . —
gireq youlp Closed: Drive is running the motor (not in a baseblock state and DC Injection is not being

performed).
38 Drive enabled Closed: Multi-function input set for “Drive enable” is closed (H1-OO = 6A) -
39 Watt hour pulse output Output units are determined by H2-06. Outputs a pulse every 200 ms to indicate the kWh count. -
3A Drive overheat alarm Closed: An external device triggered an overheat warning in the drive. -
3D During speed search Closed: Speed Search is being executed. -
SE PI feedback low Closed: PI feedback level is too low. -
3F PI feedback high Closed: The PI feedback level is too high. -
4A During KEB Ride-Thru Closed: KEB Ride-Thru is being performed. -

4B During short circuit braki -
HINE SROTL CITCUlt braxing Closed: Short Circuit Braking is active.

4C During fast stop Closed: A Fast Stop command has been entered from the operator or input terminals. -
4D oH Pre-alarm time limit Closed: oH pre-alarm time limit has passed. -
50 Waiting for run Closed: Delay executing any run command until the time set to b1-11 has expired. -
51 Sequence timer 1 active Closed: Sequence timer 1 is active. -
52 Sequence timer 2 active Closed: Sequence timer 2 is active. -
53 Sequence timer 3 active Closed: Sequence timer 3 is active. -
54 Sequence timer 4 active Closed: Sequence timer 4 is active. -
58 Underload detection Closed: Underload is detected. -
60 Internal cooling fan alarm Closed: Internal cooling fan alarm -

71 Secondary PI Feedback Low |Closed: P12 feedback level is too low. -
72 Secondary PI Feedback High |Closed: The P12 feedback level is too high. -

A4 BP Drive Relay Contact Closed: Line voltage is being supplied to the drive, and the motor is being run via the drive. -

AS BP Bypass Relay Contact Closed: Line voltage is being supplied directly to the motor. -

A6 BP BAS Interlock Relay Closed: Actuation signal for options dampers. _
Contact

A9 Relay Operator Control Closed: F1 (F2) key toggle relay output. —

276 YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual



B.6 H Parameters: Multi-Function Terminals

H2 Multi-Function Digital Output Settings
gg{ﬁg Function Description Page
B2 BAS Interlock Relay Contact Closed: Drive is running (not closed during Motor Preheat unless a Run command is present). _
Actuation signal for damper.
100 to 1B2 Function 0 to b2 with inverse |Inverts the output switching of the multi-function output functions. _
output Set the last two digits of 1000 to reverse the output signal of that specific function.
& H3: Multi-Function Analog Inputs
No.
(Addr. Name Description Values Page
Hex)
0: 0 to 10 V with zero limit
1: 0 to 10 V without zero limit
H3-01 |Terminal Al Signal Level |2:4to 20 mA Default: 0 168
(410)  |[Selection 3:0t0 20 mA Range: 0 to 3
Note: Use jumper switch S1 to set input terminal A1 for current or
voltage.
H3-02 |Terminal A1 Function Sets the function of terminal Al. Default: 0 169
(434) |[Selection Range: 0 to 26
H3-03 Sets the level of the input value selected in H3-02 when 10 V is input at Default: 100.0%
(411) | Terminal Al Gain Setting |terminal AL Min.: -999.9 130
RUN Max.: 999.9
H3-04 Sets the level of the input value selected in H3-02 when 0 V is input at terminal | pefault: 0.0%
(412) | Terminal Al Bias Setting  |Al- Min.: -999.9 130
RUN Max.: 999.9
0: 0 to 10 V with zero limit
1: 0 to 10 V without zero limit
H3-09 |Terminal A2 Signal Level |2: 4 to 20 mA Default: 2 169
(417)  |Selection 3:0to 20 mA Range: 0 to 3
Note: Use jumper S1 to set input terminal A2 for a current or a voltage
input signal.
H3-10 |Terminal A2 Function Sets the function of terminal A2. Default: 0 169
(418)  |[Selection Range: 0 to 26
H3-11 Sets the level of the input value selected in H3-10 when 10 V (20 mA) is input| pefault: 100.0%
(419) | Terminal A2 Gain Setting |3t terminal A2. Min.: -999.9 131
RUN Max.: 999.9
H3-12 Sets the level of the input value selected in H3-10 when 0 V (0 or 4 mA) is | pefaylt: 0.0%
(41A) | Terminal A2 Bias Setting |iput at terminal A2. Min.: -999.9 131
RUN Max.: 999.9
H3-13 | Analog Input Filter Time Sets a primary delay filter time constant for terminals Al and A2. Used for De;fa}llt: 0.03s
(41B) |Constant noise filtering. Min.: 0.00 -
ons Max.: 2.00
Determines which analog input terminals will be enabled when a digital input
H3-14 | Analog Input Terminal p.rogram‘med for “Analog input enable” (H1-O0O = C) is activated. Default: 2
(41C)  |Enable Selection 1: Terminal Al only Range: 1to 3 -
2: Terminal A2 only e
3: Terminals Al and A2
H3-16 Adds an offset when the analog signal to terminal Al isat 0 V. Default: 0
(2F0) Terminal A1 Offset Min.: -500 -
Max.: 500
H3-17 Adds an offset when the analog signal to terminal A2 isat 0 V. Default: 0
(21; ) Terminal A2 Offset Min.: -500 -
Max.: 500
H3 Multi-Function Analog Input Settings
H3-00 . N
Setting Function Description Page
0 Frequency bias 10 V = E1-04 (maximum output frequency) 169
1 Frequency gain ?Otg%o V signal allows a setting of 0 to 100%. -10 to 0 V signal allows a setting of -100 170
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H3 Multi-Function Analog Input Settings
ggt-t?nlg Function Description Page
Auxiliary frequency reference 1 10 V = E1-04 (maximum output frequency)
2 170
(used as a Multi-Step Speed 2)
3 Auxiliary frequency reference 2 10 V = E1-04 (maximum output frequency) 170
(3rd step analog)
4 Output voltage bias 10 V = E1-05 (motor rated voltage) -
5 Accel/decel time gain 10 V=100% -
6 DC Injection Braking current 10 V = Drive rated current -
7 Overtorque/undertorque 10 V = Drive rated current (V/f) _
detection level 10 V = Motor rated torque (OLV/PM)
8 Stall Prevention level during run 10 V = Drive rated current -
9 Output frequency lower limit level 10 V = E1-04 (maximum output frequency) -
B PI feedback 10 V=100% 170
C PI setpoint 10 V=100% 170
D Frequency bias 10 V = E1-04 (maximum output frequency) 170
E Motor temperature (PTC input) 10 V =100% -
F Through mode Set this value when using the terminal in the pass-through mode. -
16 Differential PI feedback 10 V=100% -
25 Secondary PI Setpoint 10 V = S3-02 (maximum output frequency) -
26 Secondary PI Feedback 10 V = S3-02 (maximum output frequency) -
€ H4: Analog Outputs
No.
(Addr. Name Description Values Page
Hex)
a0l Multi-Function Analog l§levl[ects the data to be output through multi-function analog output terminal Default: 102
(41D) I\OAlggil:érng?:cl};énFM Set the desired monitor parameter to the digits available in UO-O0. Range: 000 to 655 B
For example, enter “103” for U1-03.
H4-02 . . Sets the signal level at terminal FM that is equal to 100% of the selected Default: 100.09
(41E)  |Multi-Function Analog  [monitor value. Meina}l-9.99 9 ’ -
RUN Output Terminal FM Gain Max.: 9999
H4-03 Sets the signal level at terminal FM that is equal to 0% of the selected monitor .
(41F)  |Multi-Function Analog value. £ a ’ Eﬁrfla}l{gboéog% _
RON Output Terminal FM Bias Max.- 999 9
404 Multi-Function Analog iel\l/lects the data to be output through multi-function analog output terminal Default: 103
(420) %ggxg;gg:g%ﬁlw Set the desired monitor parameter to the digits available in UO-O00. Range: 000 to 655 B
For example, enter “103” for U1-03.
H4-05 ) ) Sets the signal level at terminal AM that is equal to 100% of the selected Default: 50.0°
(421)  |Multi-Function Analog | monitor value. M?né}l-§99.'9 . -
RUN Output Terminal AM Gain Max.: 999 9
H4-06 Sets the signal level at terminal AM that is equal to 0% of the selected monitor .
(422)  |Multi-Function Analog value. g d ! 1134?11;3}113909’09% B
Output Terminal AM Bias . 000
RUN Max.: 999.9
Multi-Function Analog 0:0to 10V .
}(1:2-2)7 Output Terminal FM Signal |2} 4 to 20 mA Default: 0 -
Level Selection ge- b
Multi-Function Analog 0:0to 10V .
H4-08 Output Terminal AM Signal |2: 4 to 20 mA Defaul.t‘ 0 -
(424) P Range: 0, 2
Level Selection
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€ H5: MEMOBUS/Modbus Serial Communication

No.
(Addr. Name Description Values Page
Hex)
H5-01 Selects drive station slave number (address) for MEMOBUS/Modbus Default: 1F (Hex)
(425)  |Drive Slave Address terminals R+, R-, S+, S-. Cycle power for the setting to take effect. Min.: 0 170
<]> .
Max.: FF
0: 1200 bps
1: 2400 bps
2: 4800 bps
3: 9600 bps
H5-02 |Communication Speed 4: 19200 bps Default: 3 170
(426)  |[Selection 5: 38400 bps Range: 0 to 8
6: 57600 bps
7: 76800 bps
8: 115200 bps
Cycle power for the setting to take effect.
0: No parity
H5-03 |Communication Parity 1: Even parity Default: 0 171
(427)  |Selection 2: 0dd parity Range: 0 to 2
Cycle power for the setting to take effect.
0: Ramp to stop
H5-04 | Stopping Method after 1 Coast to stop Default: 3
(428) |Communication Error (CE) 2: Fast Stop Range: 0 to 4 171
3: Alarm only e
4: Run at d1-04
L 0: Disabled .
121452_8)5 ]C)ggg:il(l)r:csa;g;;iuh lz.Enabled. If communication is lost for more than two seconds, a CE fault Egrt;aglélztb} 1 171
will occur.
H5-06 Set the wait time between receiving and sending data. Default: 5 ms
( 42- A) Drive Transmit Wait Time Min.: 5 171
Max.: 65
H5-07 . 0: Disabled. RTS is always on. Default: 1
(42B) RTS Control Selection 1: Enabled. RTS turns on only when sending. Range: 0, 1 .
C Selects the communication protocol. .
1(11652-](33% (Sjolmrtr;uﬁlcatlon Protocol 0: MEMOBUS/Modbus gzrt;aullt.o 03 172
electio 3: BACnet ge: v,
H5-09 Sets the time required to detect a communications error. Default: 2.0 s
(435) CE Detection Time Adjustment may be needed when networking several drives. Min.: 0.0 172
Max.: 10.0
Unit Selection for 0: 0.1 V units .
436y |MEMOBUS/Modbus 1:1V units pefault: 0 172
Register 0025H ge- b
0: Drive requires an Enter command before accepting any changes to
H5-11 |Communications ENTER |parameter settings. Default: 0 172
(43C) |Function Selection 1: Parameter changes are activated immediately without the Enter command |Range: 0, 1
(same as V7).
H5-12  |Run Command Method 0: FWD/Stop, REV/Stop Default: 0 172
(43D) |[Selection 1: Run/Stop, FWD/REV Range: 0, 1
H5-14 . BAChnet device object ID Default: 1
(310D) BAC Dev Obj ID 0 Range: 0 to FFFF 172
H5-15 . BAChnet device object ID Default: 0
(310E) BAC Dev Obj ID 1 Range: 0 to 3F 172
<1> If this parameter is set to 0, the drive will be unable to respond to MEMOBUS/Modbus commands.
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B.7 L: Protection Function

L parameters provide protection to the drive and motor, including control during momentary power loss, Stall Prevention,
frequency detection, fault restarts, overtorque detection, and other types of hardware protection.

4 L1: Motor Protection

No.
(Addr. Name Description Values Page
Hex)
0: Disabled
1: General purpose motor (standard fan cooled)
L1-01 |Motor Overload Protection |4: PM motor with variable torque Default: <> _
(480) |[Selection The drive may not be able to provide protection when using multiple motors, | Range: 0, 1, 4
evenifoverloadis enabledin L1-01. Set L1-01 to 0 and install separate thermal
relays to each motor.
L1-02 | Motor Overload Protection | S€ts the motor thermal overload protection (oL1) time. Bﬁrfla}lllt:ol .0 min B
(481) |Time Max.- 5.0
Sets operation when the motor temperature analog input
Motor Overheat Alarm (H3-02 or H3-10 = E) exceeds the alarm level.
L1-03 |Operation Selection 0: Ramp to stop Default: 3 _
(482) [(PTC input) 1: Coast to stop Range: 0 to 3
2: Fast Stop (decelerate to stop using the deceleration time in C1-09)
3: Alarm only (“oH3” will flash)
Sets stopping method when the motor temperature analog input (H3-02, or
Motor Qverheat .Falﬂt H3-10 = E) exceeds the oH4 fault level. .
L1-04 |Operation Selection 0: Ramp to stop Default: 1 _
(483)  [(PTC input) 1+ Coast to stop Range: 0 to 2
2: Fast Stop (decelerate to stop using the deceleration time in C1-09)
L1-05 |Motor Temperature Input Adjusts the filter fgr the motor temperature analog input Deffa.ult: 0.20s
(484)  |Filter Time (PTC input) (H3-02, or H3-10 = E). Min.: 0.00 -
p Max.: 10.00
L1-13 |Continuous Electrothermal 0 Disabled Default: 1
(46D)  |Operation Selection 1: Enabled Range: 0 to 2 h
P 2: Enable using Real Time Clock 8e:
<1> Default setting is determined by parameter A1-02, Control Method Selection.
€ L2: Momentary Power Loss Ride-Thru
No.
(Addr. Name Description Values Page
Hex)
0: Disabled. Drive trips on Uv1 fault when power is lost.
L2-01 |Momentary Power Loss 1: Recover within the time set in L2-02. Uv1 will be detected if power loss is | Default: 0 131
(485)  |Operation Selection longer than L2-02. Range: 0 to 2
2: Recover as long as CPU has power. Uvl is not detected.
ide- i 0l = . <1
12-02 Momentary Power Loss Sets the Power Loss Ride-Thru time. Enabled only when L2-01 =1 or 3. Bﬁﬁa}lgbz > 132
(486) |Ride-Thru Time Max. 25.5 s
Sets the minimum wait time for residual motor voltage decay before the drive Default: <>
L2-03 |Momentary Power Loss output reenergizes after performing Power Loss Ride-Thru. Me' 3}10.1 _
(487)  [Minimum Baseblock Time |Increasing the time set to L2-03 may help if overcurrent or overvoltage occur an' 50 S
during Speed Search or during DC Injection Braking. ax.:2.Us
L2-04 Momentary Power Loss Sets the time for the output voltage to return to the preset V/f pattern during |Default: <>
( 4é8) Voltage Recovery Ramp Speed Search. Min: 0.0 s _
Time Max.: 5.0 s
Sets the DC bus undervoltage trip level. Default: 190 Vdc
L2-05 |Undervoltage Detection <> 3> _
(489) |Level (Uvl) Min.: 150 Vdc
Max.: 220 Vdc <3~
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No.
(Addr. Name Description Values Page
Hex)
L2-06 Sets the time required to decelerate from the speed when KEB was activated | Default: 0.00 s
(48A) KEB Deceleration Time to zero speed. Min.: 0.00 -
Max.: 6000.0
L2-07 Sets the time to accelerate to the frequency reference when momentary power | Default: 0.00 s
(48B) KEB Acceleration Time loss is over. If set to 0.0, the active acceleration time is used. Min.: 0.00 -
Max.: 6000.0
. Sets the percentage of output frequency reduction at the beginning of Default: 100%
1(4122%-82); Igiglgtuency Gain at KEB deceleration when the KEB Ride-Thru function is started. Min.: 0 -
Reduction = (slip frequency before KEB) x L.2-08 x 2 Max.: 300
L2-10 |KEB Detection Time Sets the time to perform KEB Ride-Thru. Default: 50 ms
(48E) |(Minimum KEB Time) I\I\;I[;i %000 B
Sets the desired value of the DC bus voltage during KEB Ride-Thru. Default: <%~
L2-11 |DC Bus Voltage Setpoint [E1-01] x 1.22 _
(461)  |during KEB Min.: 150 Vdc
Max.: 400 Vdc <
L2-29 . 0: Single Drive KEB Ride-Thru 1 Default: 0
(475) |KEB Method Selection 1% g3/ o1 Drive KEB Ride-Thru 2 Range: 0, 1 -
<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Default setting is dependent on parameter E1-01, Input voltage Setting.
<3> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
€ L3: Stall Prevention
No.
(Addr. Name Description Values Page
Hex)
0: Disabled.
1: General purpose. Acceleration is paused as long as the current is above the
L3-01 [Stall Prevention Selection ~|L3-02 setting. . o . . Default: 1 B
(48F)  |during Acceleration i:3lr(1)t2e1111geilt. Accelerate in the shortest possible time without exceeding the | Range: 0 to 2
-02 level.
Note: Setting 2 is not available when using OLV/PM.
. Used when L3-01 =1 or 2. 100% is equal to the drive rated current. Default: <>
it L |
Max.: 150% <1~
. . Sets Stall Prevention lower limit during acceleration when operating in the | Default: 50%
%2;1); gltli]iLgrz\éirétlleorgtE;mt constant power range. Set as a percentage of drive rated current. Min.: 0 -
Max.: 100
0: Disabled. Deceleration at the active deceleration rate. An ov fault may
occur.
1: General purpose. Deceleration is paused when the DC bus voltage exceeds| pefaylt: 1
[.3-04 |Stall Prevention Selection |the Stall Prevention level. Range: 0 02:4.5 _
(492)  |during Deceleration 2: Intelligent. Decelerate as fast as possible while avoiding ov faults. <> e >
4: Overexcitation Deceleration. Decelerates while increasing the motor flux.
5: Overexcitation Deceleration 2. Adjust the deceleration rate according to the
DC bus voltage.
0: Disabled. Drive runs at a set frequency. A heavy load may cause speed loss.
L3-05 | Stall Prevention Selection 1: Decel time 1. Uses the deceleration time set to C1-02 while Stall Prevention Default: 1
(493) | during Run is performed. Range: 0 to 2 -
& 2: Decel time 2. Uses the deceleration time set to C1-04 while Stall Prevention e
is performed.
. Enabled when L3-05 is set to 1 or 2. 100% is equal to the drive rated current. | Default: <>
35 [Shemete i | -
.o (V]
Enables or disables the ov suppression function, which allows the drive to
L3-11 |Overvoltage Suppression |change the output frequency as the load changes to prevent an ov fault. Default: 0 _
(4C7) |Function Selection 0: Disabled Range: 0, 1
1: Enabled

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — 21000 User Manual

281

Parameter List



B.7 L: Protection Function

No.
(Addr. Name Description Values Page
Hex)
Sets the desired value for the DC bus voltage during overvoltage suppression | Default: 370 Vdc
L3-17 ”(f)arget ]l)c Bgs Voltage for |and Stall Prevention during deceleration. <3> <4>
(462) vervoltage Suppression Min.: 150 -
and Stall Prevention <>
Max.: 400
Determines the proportional gain used by overvoltage suppression Default: <5
L3-20 |DC Bus Voltage Adjustment|(L3-11 = 1), Single drive KEB 2 (L2-29 = 1), KEB Ride-Thru 2 Mf? 3}10-00 B
(465) |Gain (H1-O0 = 7A or 7B), and Intelligent Stall Prevention during Deceleration Mm"" 500
(L3-04 = 2) to control the DC bus voltage in OLV/PM. ax.:o.
Sets the proportional gain used to calculate the deceleration rate during KEB | Default: <3
](‘j éé; é;fcﬂig?gglé?f Ride-Thru, ov suppression function, and Stall Prevention during deceleration|Min.: 0.00 -
(L3-04 =2). Max.: 200.00
L3-22 Deceleration Time at Stall | Sets the deceleration time used for Stall Prevention during acceleration in | Default: 0.0 s
(4F9) Prevention during OLV/PM. Min.: 0.0 -
Acceleration Max.: 6000
Automatic Reduction 0: Sets the Stall Prevention level set in L3-04 that is used throughout the entire
L3-23 Selection for Stall frequency range. Default: 0 _
(4FD) Prevention during Run 1: Automatic Stall Prevention level reduction in the constant output range. The | Range: 0, 1
g lower limit value is 40% of L3-06.
. <6> <7>
L3-24 |Motor Acceleration Time for Dgfgult.
(46E) |Inertia Calculations Sets the time needed to accelerate the uncoupled motor at rated torque from |Min: 0.001 s -
stop to the maximum frequency. Max: 10.000 s
13-25 ) _ Default: 1.0
(46F) Load Inertia Ratio Sets the ratio between the motor and machine inertia. Min.: 1.0 -
Max.: 1000.0
- When DC bus capacitors have been added externally, be sure to add those | Default: 0 uF
I(‘[:g%? égd;téﬁg?sl DC Bus values to the internal capacitor table for proper DC bus calculations. Min: 0 -
P Max: 65000
13-27 |Stall Prevention Detection Sets the time the current must exceed the Stall Prevention level to activate | Default: 50 ms
(456) | Time Stall Prevention. Min.: 0 -
Max.: 5000
<1> Upper limit is dependent on parameter L8-38, Frequency Reduction Selection.
<2> The setting range is 0 to 2 in OLV/PM control mode.
<3> Default setting is dependent on parameter E1-01, Input voltage Setting.
<4> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
<5> Default setting is determined by parameter A1-02, Control Mode Setting.
<6> Parameter value changes automatically if E2-11 is manually changed or changed by Auto-Tuning.
<7> Default setting is dependent on parameter 02-04, Drive Model Selection.
@ L4: Speed Detection
No.
(Addr. Name Description Values Page
Hex)
. |L4-01 sets the frequency detection level for digital output functions Default: 0.0 Hz
L4-01 |Speed Agreement Detection H2-OO =2, 3,4, 5. Min.: 0.0 _
(499) |Level
Max.: 240.0
L4-02  |Speed Agreement Detection L4-02 sets the hysteresis or allowable margin for speed detection. Default:2.0 Hz
(49A) | Width Min.: 0.0 -
Max.: 20.0
.| L4-03 sets the frequency detection level for digital output functions Default: 0.0 Hz
](“fg'gg Speed (ﬁ%r)eemen‘ Detection |\ > OO = 13, 14, 15, 16. Min.: -240.0 -
Max.: 240.0
L4-04 |Speed Agreement Detection L4-04 sets the hysteresis or allowable margin for speed detection. Default: 2.0 kHz
L Min.: 0.0 -
(49C) | Width (+/-) Max.- 20.0
L4-05 |Frequency Reference Loss |0: Stop. Drive stops when the frequency reference is lost. Default: 1 132
(49D) |Detection Selection 1: Run. Drive runs at a reduced speed when the frequency reference is lost. |Range: 0, 1
Sets the percentage of the frequency reference that the drive should run with | Default: 80.0%
%fc'gg Ereeélrleerr;gg{{:sfserence at when the frequency reference is lost. Min.: 0.0 132
Max.: 100.0
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No.
(Addr. Name Description Values Page
Hex)
L4-07 |Speed Agreement Detection |0: No detection during baseblock. Default: 0 _
(470)  |Selection 1: Detection always enabled. Range: 0, 1
@ L5: Fault Restart
No.
(Addr. Name Description Values Page
Hex)
Sets the number of times the drive may attempt to restart after the following | Default: 0
L>-01 \Number of Auto Restart g\ 1i¢ occur: GF, LF, oC, ov, PF, oL1, 0L2, o3, STo, Uv1. Min.: 0 133
(49E) | Attempts .
Max.: 10
L5-02 | Auto Restart Fault Output |0: Fault output not active. Default: 0 173
(49F) | Operation Selection 1: Fault output active during restart attempt. Range: 0, 1
L5-03 [Time to Continue Making |Enabled only when L5-05 is set to 0. Causes a fault if a fault restart cannot B{e;rfla}lgz()lS0.0 S 133
(4A0) |[Fault Restarts occur after the set time passes. o
Max.: 600.0
L5-04 Sets the amount of time to wait between performing fault restarts. Default: 10.0 s
(46C) Fault Reset Interval Time Min.: 0.5 173
Max.: 600.0
0: Continuously attempt to restart while incrementing restart counter only at
L5-05 |Fault Reset Operation a successful restart (same as F7 and G7). Default: 1 173
(467) Selection 1: Attempt to restart with the interval time set in L5-04 and increment the  |Range: 0, 1
restart counter with each attempt (same as V7).
€ L6: Torque Detection
No.
(Addr. Name Description Values Page
Hex)
0: Disabled
1: oL3 detection only active during speed agree, operation continues after
detection
2: 0L3 detection always active during run, operation continues after detection
3: oL3 detection only active during speed agree, output shuts down on an oL.3
fault
4: oL3 detection always active during run, output shuts down on an oL3 fault
Torque Detection 5: UL3 detection only active during speed agree, operation continues after .
L6-01 Selection 1 4 X Default: 0 134
(4A1) election etection ) ) ) ) ) . |Range: 0 to 12
6: UL3 detection always active during run, operation continues after detection
7: UL3 detection only active during speed agree, output shuts down on an oL.3
fault
8: UL3 detection always active during run, output shuts down on an oL.3 fault
9: UL6 at speed agree (alarm)
10: UL6 at run (alarm)
11: ULG at speed agree (fault)
12: UL6 at run (fault)
L6-02 Torque Detection Sets the overtorque and undertorque detection level. Default: 15%
(4A2) Level 1 Min.: 0 135
Max.: 300
L6-03 Torque Detection Sets the time an overtorque or undertorque condition must exist to trigger | Default: 10.0 s
(4A3) Time 1 torque detection 1. Min.: 0.0 135
Max.: 10.0
L6-13 Motor Underload Protection | Sets the motor underload protection (ULO) based on motor load. Default: 0
(62E) Selection 0: Overtorque/undertorque detection enabled Range: 0. 1 134
1: Base frequency motor load enabled ge- b
Motor Underload Protection | Sets the UL6 detection level at minimum frequency by percentage of drive Default: 15%
L6-14 |Level at Minimum rated current. Min: 0 ° 134
(62F) Frequency
Max.: 300
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& L8: Drive Protection

No.
(Addr. Name Description Values Page
Hex)
L8-02 An overheat alarm occurs when heatsink temperature exceeds the L8-02 level. | Default: <>
@ AE) Overheat Alarm Level Min.: 50 °C 174
Max.: 150 °C
0: Ramp to stop. A fault is triggered.
1: Coast to stop. A fault is triggered.
L8-03 |Overheat Pre-Alarm 2: Fast Stop. Decelerate to stop using the deceleration time in C1-09. A fault | Default: 4 174
(4AF) |Operation Selection is triggered. Range: 0 to 4
3: Continue operation. An alarm is triggered.
4: Continue operation at reduced speed as set in L8-19.
_ |Selects the detection of input current phase loss, power supply voltage
L8-05 |Input Phase Loss Protection |imbalance, or main circuit electrolytic capacitor deterioration. Default: 1 175
(4B1) |Selection 0: Disabled Range: 0, 1
1: Enabled
When ripple is observed in the DC bus, expansion of the input bias is
L8-06 calculated. This value becomes the input phase if the difference between the | Default: <>
(4B2) Input Phase Detection Level | maximum and minimum values of the ripple is greater than the value set to | Min.: 0.0% 175
L8-06. Max.: 50.0%
Detection Level = 100% = Voltage class x \2
0: Disabled .
](‘f};g; I?rugt% léiilggassgllg&?zn 1: Enabled (triggered by a single phase loss) I]g;flalg,tblto 2 176
2: Enabled (triggered when two phases are lost) ge:
L8-09 |Output Ground Fault 0: Disabled Default: <I> 176
(4B5) |Detection Selection 1: Enabled Range: 0, |
L8-10 |Heatsink Cooling Fan 0: During run only. Fan operates only during run for L8-11 seconds after stop. | Default: 0 176
(4B6) |Operation Selection 1: Fan always on. Cooling fan operates whenever the drive is powered up. |Range: 0, 1
. . Sets a delay time to shut off the cooling fan after the Run command is removed | Default: 300 s
(Lfé% ggi‘l;;“ﬁnfe("’hng Fan Off |\ hen L8-10=0. Min.: 0 176
Max.: 300
. Enter the ambient temperature. This value adjusts the oL.2 detection level. | Default: 40 °C
1(448]%5 /S%;nttli')éegnt Temperature 1\]&;‘; : %% 176
L8-15 |oL2 Characteristics 0: No oL2 level reduction below 6 Hz. Default: 1 177
(4BB) |Selection at Low Speeds 1: oL2 level is reduced linearly below 6 Hz. It is halved at 0 Hz. Range: 0, 1
L8-18 |Software Current Limit 0: Disabled Default: 0 177
(4BE) |Selection 1: Enabled Range: 0, 1
18-19  |Frequency Reduction Rate Specifies the frequency reference reduction gain at overheat pre-alarm when | Default: 20.0%
(4BF) |during Overheat Pre-Alarm L8-03=4. M;I;( : 0180 0 177
L8-27 Sets the gain for overcurrent detection as a percentage of the motor rated Default: 300.0%
(4DD) Overcurrent Detection Gain |current. Overcurrent is detected using the lower value between the overcurrent | Min.: 0.0 177
level of the drive or the value set to L8-27. Max.: 300.0
L8-29 |Current Unbalance 0: Disabled Default: 1 177
(4DF) |Detection (LF2) 1: Enabled Range: 0, 1
Determines drive response when a fault occurs with the internal cooling fan.
. . 10: Ramp to stop
Main Contactor and Cooling | ;. .
L8-32 Fan Power Supply Failure 1: Coast to stop ) o Defaul't. 1 178
(4E2) Selection 2: Fast stop (Decelerate to stop using the deceleration time set to C1-09) Range: 0 to 4
3: Alarm only (“FAn” will flash)
4: Continue operation at reduced speed as set to L8-19.
. 0: IP00/Open-Chassis enclosure Default: <I> <2>
L8-35 | Installation Method 2: IP20/NEMA Type 1 enclosure <3> 178
(4EC) |Selection 3: External Heatsink Installation Range: 0, 2, 3
. 0: Disabled <4
%fé%f); I(’\Iggrliil;;equency 1: Enabled below 6 Hz ]]gefaul.t.o 5 178
u 2: Enabled for the entire speed range ange: U to
18-40 |Carrier Frequenc Sets the time that the drive continues running with reduced carrier frequency | Default: 0.50 s
(4F1)  |Reduction % o Dgla Time after the carrier reduction condition is gone. Setting 0.00 s disables the carrier | Min.: 0.00 179
Y frequency reduction time. Max.: 2.00
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No.
(Addr. Name Description Values Page
Hex)
. 0: Disabled .
L8-41 | High Current Alarm 1: Enabled. An alarm is triggered at output currents above 150% of drive rated Defaullt. 0 179
(4F2) |Selection current Range: 0, 1
Carrier Frequenc Carrier frequency reduction protection selection. It is reduced to the carrier
L8-97 req Y . frequency at oH pre-alarm. Default: 0
Reduction Selection during |, 7: ) _
(3104) 0: Disabled Range: 0, 1
oH Pre-Alarm 1- Enabled

<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Parameter setting value is not reset to the default value when the drive is initialized.
<3> Default setting is determined by the drive model:
Setting 2: Model code CIMR-ZO2A0011 to 2A0211 and 4A0005 to 4A0096
Setting 0: Model code CIMR-Z2A0273 to 2A0396 and 4A0124 to 4A0590

<4> Default setting is dependent on parameters A1-02, Control Method Selection, and 02-04, Drive Model Selection.
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B.8 n: Special Adjustment

The n parameters adjust more advanced performance characteristics such as Hunting Prevention, speed feedback detection,
High Slip Braking, and Online Tuning for motor line-to-line resistance.

€ n1: Hunting Prevention

No.
(Addr. Name Description Values Page
Hex)
nl-01 |Hunting Prevention 0: Disabled Default: 1 _
(580) Selection 1: Enabled Range: 0, 1
. . . If the motor vibrates while lightly loaded, increase the gain by 0.1 until Default: 1.00
nl-02 | Hunting Prevention Gain vibration ceases. If the motor stalls, decrease the gain by 0.1 until the stalling | Min.: 0.00 —
(581) |Setting ceases. Max.: 2.50
i i i . <I>
n1-03  |Hunting Prevention Time Sets the time constant used for Hunting Prevention. Bleffa}lg, B
(582) |Constant M;‘)‘( ng)sms
. . . Sets the gain used for Hunting Prevention. If set to 0, the gain set to n1-02 is | Default: 0.00
nl-05 | Hunting Prevention Gain used for operation in reverse. Min.: 0.00 -
(530) |while in Reverse Max.: 2.50
<I> Default setting is dependent on parameter 02-04, Drive Model Selection.
€ n3: High Slip Braking (HSB) and Overexcitation Braking
No.
(Addr. Name Description Values Page
Hex)
3-01 High-Slip Braking Sets the output frequency reduction step width for when the drive stops the | Default: 5%
(588) Deceleration Frequency motor using HSB. Set as a percentage of the maximum output frequency. Min.: 1 -
Width Increase this setting if overvoltage occurs during HSB. Max.: 20
.. . . <I>
n3-02 | High-Slip Braking Current Sets the current limit during HSB as a percentage of the motor rated current. ?Ailflaugo/ B
(589) | Limit Max.: 200%
Sets the time the drive will run with minimum frequency (E1-09) at the end Default: 1.0's
n3-03  |[High-Slip Braking Dwell  |of deceleration. Min.: 0.0 B
(58A) |Time at Stop If this time is set too low, the machine inertia can cause the motor to rotate Max.- 10.0
slightly after HSB. o
. . . Sets the time required for an HSB overload fault (0L7) to occur when the drive | Default: 40 s
n3-04 | High-Slip Braking Overload output frequency does not change during an HSB stop. This parameter does |Min.: 30 —
(58B) | Time put frequency g & P
not typically require adjustment. Max.: 1200
n3-13 |Overexcitation Deceleration (ngs_ (’;ge:gZBn applied to the V/f pattern during Overexcitation Deceleration 1]\)/Ie;lf;a'ullt:010.10 B
(531)  |Gain ' Max.: 1.40
03-21 | Hieh-Slip Suppression Sets output current level at which the drive will start reducing the Default: 100%
(579) |c %r ont Ee Léli)p overexcitation gain in order to prevent a too high motor slip during Min.: 0 -
u v Overexcitation Deceleration. Set as a percentage of the drive rated current. |Max.: 150
I . 0: Enabled in both directions .
?537'}233) gvleretigcrlltatlon Operation 1: Enabled only when rotating forward gzlflalél,t'ooto b -
electio 2: Enabled only when in reverse ge:

<1> Default setting is dependent on parameter L8-38, Frequency Reduction Selection.
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€ n8: PM Motor Control Tuning

No.
(Addr. Name Description Values Page
Hex)
n8-45 Speed Feedback Detection l]\)dgfa}lgzo(()).SO
(538)  [Control Gain Increase this setting if hunting occurs. Decrease to lower the response. Mg)l(“. 10.00 -
Pull-In Current . Default: 5.0 s
n8-47 Compensation Time Sets the time constant to make the pull-in current reference and actual current | npfip - 0.0 _
(53A) | Constant value agree. Decrease the value if the motor begins to oscillate, and increase | pMax_: 100.0
the value if it takes too long for the current reference to equal the output current.
Default: 30%
n8-48 Pull-In Current Defines the d-Axis current reference during no-load operation at a constant M?né}lzo ’ _
(53B) speed. Set as a percentage of the motor rated current. Increase this setting if | pax - 200
hunting occurs while running at constant speed.
. : OLV/PM Default: />
849 |d-Axis Current for High | Sl .
p s e o e Sets the d-Axis current reference when running a high load at constant speed. | Min.: -200.0% -
(53C) |Efficiency Control e
Set as a percentage of the motor rated current. Max.: 0.0%
. . Default: 50%
n8-51 | Acceleration/Deceleration | Sets the d-Axis current reference during acceleration/deceleration as a M?n?}lo ’ _
(53E)  |Pull-In Current percentage of the motor rated current. Set to a high value when more starting| njax - 200
torque is needed.
- Default: 1.00
n8-54 | Voltage Error Compensation | Adjusts the value when hunting occurs at low speed. If hunting occurs with M?na.l}l0.00 s _
(56D) | Time Constant sudden load changes, increase n8-54 in increments of 0.1. Reduce this setting | pax - 10.00
if oscillation occurs at start.
18.55 ‘ S.ets the ra;io be.tween motor and machine inertia. Default: 0
Load Inertia 0: Lower than 1:10 Min.: 0 -
(56E) 1: Between 1:10 to 1:30 Max.: 3
2: Between 1:30 to 1:50
3: Higher than 1:50
Default: 200.0 V
n8-62 L Prevents output voltage saturation. Should be set just below the voltage <2>
O t Voltage Limit p g J g . _
(57D) utput Voltage Limi provided by the input power supply. Min.: 0.0
Max.: 230.0 <2~
865 | Speed Feedback Detection Default: 1.50
Control Gain during ov : : : ; : Min.: 0.00 -
(65C) Suppression Sets the gain used for internal speed feedback detection during ov suppression. Max. 10.00
<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
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B.9 o: Operator-Related Settings

The o parameters set up the HOA keypad displays.

€ o1: HOA Keypad Display Selection

No.
(Addr. Name Description Values Page
Hex)
0l1-01 Selects the content of the last monitor that is shown when scrolling through
. . . g g
(500) Drive Mode Unit Monitor  |Drive Mode display. Enter the last three digits of the monitor parameter Default: 106 179
Run] | Selection number to be displayed: UO-O0O. Range: 104 to 699
1: Frequency reference (U1-01)
TS User Monitor Selection after 2: Direction Default: 1
CUEDR e 3: Output frequency (U1-02) R 0 5 179
RUN werLp 4: Output current (U1-03) ge:
5: User Monitor
Sets the units the drive should use to display the frequency reference and motor
speed monitors.
0: 0.01 Hz .
o o Komdommor 3000 o - pron s |
play 2: r/min (calculated using the number of motor poles setting in E2-04, E4-04, ge:
or E5-04)
3: User-selected units (set by 01-10 and o1-11)
01-06 |User Monitor Selection 0: 3 Monitor Sequential (Displays the next two sequential monitors) Default: 0 180
(517) |Mode 1: 3 Monitor Selectable (01-07 and 01-08 selected monitor are shown) Range: 0, 1
. . Selects the monitor that is shown in the second line. .
(()51 i?g ngeoctgiolgme Monitor Enter the last three digits of the monitor parameter number to be displayed: g;rflalg,t'l (1)(1)2,[0 699 180
UO-00. For example, set "403" to display monitor parameter U4-03. ge:
. . . Selects the monitor that is shown in the third line. .
(()51 ig§ g?fégtgge Monitor Enter the last three digits of the monitor parameter number to be displayed: Eslf;alél't'l %)?3t0 699 180
UO-0O0. For example, set "403" to display monitor parameter U4-03. e
Sets unit display for the frequency reference parameters and frequency related
monitors when 01-03 > 40.
0: WC (Inch of water)
1: PSI (Pounds per square inch)
2: GPM (Gallons per minute)
3: F (Degrees Fahrenheit)
4: CFM (Cubic feet per minute)
5: CMH (Cubic meters per hour)
6: LPH (Liters per hour) .
?51 1' OC9) FDrie;qlllaen%/nli{t:ference 7: LPS (Liters per second) Ezlflalg,tbltg 16 180
play 8: Bar (Bar) ge:
9: Pa (Pascal)
10: C (Degrees Celsius)
11: Mtr (Meters)
12: Ft (Feet)
13: LPN (Liters per minute)
14: CMM (Cubic meters per minute)
15: Custom units (Determined by 01-12)
16: None
01-10 | User-Set Display Units These settings define the display values when 01-03 is set to 3. Default: <> 181
(520) Maximum Value 01-10 sets the display value that is equal to the maximum output frequency. |Range: 1 to 60000
X : 01-11 sets the position of the decimal position.
0l-11 | User-Set Display Units Default: </~ 181
(521) |Decimal Display Range: 0 to 3
0l-13 Frequency Reference and | Sets the customer-specified unit display for the frequency reference Default: 41
(3105) Frequency Related Monitor |parameters and frequency related monitors when 01-03 = 3 and 01-09 = 15 as Ranee: 30 to TA 181
Custom Units 1 custom units. e
ol-14 Frequency Reference and | Sets the customer-specified unit display for the frequency reference Default: 41
(3106) Frequency Related Monitor |parameters and frequency related monitors when 01-03 =3 and 01-09 =15 as Ranee: 30 to 7A 181
Custom Units 2 custom units ge:
ol-15 Frequency Reference and | Sets the customer-specified unit display for the frequency reference Default: 41
(3107) Frequency Related Monitor |parameters and frequency related monitors when 01-03 =3 and 01-09 =15 as Ranee: 30 to 7A 181
Custom Units 3 custom units e
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No.
(Addr. Name Description Values Page
Hex)
Selects the function of the F1 key and the LCD display text above the F1 key.
0: Standard
ol-16 . . 1: Monitor Default: 0
3108) |F1Key Function Selection |- ;0o /Bypacs (DRV/BYP) Range: 0 to 4 181
3: Bypass Run Command (RUN BYP)
4: Toggle Relay Output (RLY)
Selects the function of the F2 key and the LCD display text above the F2 key.
0: Standard
ol-17 . . 1: Monitor Default: 0
(3109) F2 Key Function Selection 2: Drive/Bypass (DRV/BYP) Range: 0 to 4 181
3: Bypass Run Command (RUN BYP)
4: Toggle Relay Output (RLY)
01-18 [User Defined Parameter Allows the user to set values that can be used as reference information. Default: 0 181
(310A) |Upper Range: 0 to 999
01-19  [User Defined Parameter Allows the user to set values that can be used as reference information. Default: 0 181
(310B) |Lower Range: 0 to 999
<1> Default setting is dependent on parameter 01-03, HOA Keypad Display Selection.
€ 02: HOA Keypad Functions
No.
(Addr. Name Description Values Page
Hex)
02-02  |OFF Key Function 0: Disabled. OFF key is disabled in REMOTE operation. Default: 1 182
(506) |[Selection 1: Enabled. OFF key is always enabled. Range: 0, 1
0: No change.
02-03 | User Parameter Default 1: Set defaults. Saves parameter settings as default values for a User Default: 0
(507) Value Initialization. Range: 0 to 2 135
2: Clear all. Clears the default settings that have been saved for a User e
Initialization.
02-04 Enter the drive model. Setting required only if installing a new control board. | Default:
508 Drive Model Selection Determined by 182
(508) drive capacity
0: ENTER key must be pressed to enter a frequency reference. .
02-05 | Frequency Reference 1: ENTER key is not required. The frequency reference can be adjusted using Defaullt. 0 135
(509) |Setting Method Selection Range: 0, 1
the up and down arrow keys only.
02-06 Operation Selection when | 0: The drive continues operating if the HOA keypad is disconnected. Default: 1
HOA Keypad is 1: An oPr fault is triggered and the motor coasts to stop. o 182
(50A) : Range: 0, 1
Disconnected
02-07  |Motor Direction at Power 0 Forward Default: 0
(527) Up when Using Operator 1: Reverse . - . . Range: 0, 1 183
p gop This parameter requires assigning drive operation to the HOA keypad. ge- b
Selects whether parameter settings can be changed during a DC bus
02-19  |Selection of Parameter Write undervoltage condition. Used with 24 V Power Supply Default: 0
(61F) | during Uv (PS-A10L, PS-A10H). Range: 0, 1 -
& 0: Disabled e b
1: Enabled
€ 03: Copy Function
No.
(Addr. Name Description Values Page
Hex)
0: No action
03-01 1: Read parameters from the drive, saving them onto the HOA keypad. Default: 0
(515) Copy Function Selection 2: Copy parameters from the digital operator, writing them to the drive. Ranee: 0 to 3 183
3: Verify parameter settings on the drive to check if they match the data saved e
on the HOA keypad.
03-02 . 0: Read operation prohibited Default: 0
(516) Copy Allowed Selection 1: Read operation allowed Range: 0, 1 183
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€ o04: Maintenance Monitor Settings

No.
(Addr. Name Description Values Page
Hex)
04-01 | Cumulative Operation Time Sets the value for the cumulative operation time of the drive in units of 10 h. ]l\)/ﬁlfla}lgz Oh 183
(50B)  |Setting Max.: 9999
04-02  |Cumulative Operation Time |0: Logs power-on time Default: 1 183
(50C) |Selection 1: Logs operation time when the drive output is active (output operation time). | Range: 0, 1
04-03 | Cooling Fan Operation Time Sets the value of the fan operation time monitor U4-03 in units of 10 h. ]l\)/ﬁlfla}lgz Oh 154
(S0E) | Setting Max.: 9999
04-05 | Capacitor Maintenance Sets the value of the Maintenance Monitor for the capacitors. See U4-05 to | Default: 0%
P check when the capacitors may need to be replaced. Min.: 0 184
(51D)  |[Setting .
Max.: 150
Sets the value of the Maintenance Monitor for the soft charge bypass relay. |Default: 0%
4-07 |DC Bus Pre-Ch Rel X
(()523) Maintlé;a;(fe Se?:i%leg €18y 1See U4-06 to check when the bypass relay may need to be replaced. M:}l{ ' (i s 184
0: U2-00 and U3-0O0 monitor data is not reset when the drive is initialized
o411 1175 U3 Initialization (A1-03). Default: 0 184
(510) > 1: U2-00 and U3-0O0 monitor data is reset when the drive is initialized ~ |Range: 0, 1
(A1-03).
0: U4-10 and U4-11 monitor data is not reset when the drive is initialized .
(()gilzg kWh Monitor Initialization |(A1-03). g;rflalg,t'ool 184
1: U4-10 and U4-11 monitor data is reset when the drive is initialized (A1-03). 8¢ b
0: Number of Run commands counter is not reset when the drive is initialized
04-13 | Number of Run Commands |(A1-03). Default: 0 184
(528) |Counter Initialization 1: Number of Run commands counter is reset when the drive is initialized  |Range: 0, 1
(A1-03).
Timer setting screen call function. Sets the current time in HHMM. .
(%41'0107) Set RTC 0: Waiting for the command g;rflalg,t'ool 184
1: Start timer setting mode ge- s
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B.10 S: Special Application

€ S1: Dynamic Noise Control Function

No.
(Addr. Name Description Values Page
Hex)
Reduces audible noise by decreasing the output voltage in variable torque
S1-01  [Dynamic Audible Noise applications with light loads. Default: 1 _
(3200) |Control Function Selection |0: Disabled Range: 0, 1
1: Enabled
S1-02 Sets the rate at which the output voltage will be reduced as a percentage of the | Default: 50.0%
Voltage Reduction Rate V/f pattern when operating with no load. Min.: 50.0 -
(3201) .
Max.: 100.0
S1-03 Sets the level when the drive should start restoring the voltage as a percentage | Default: 20.0%
(3202) Voltage Restoration Level |of the drive rated torque. Min.: 0.0 -
Max.: 90.0
Sets the level at which voltage restoration for the V/f pattern is complete as a Default: 50.0%
S1-04  |Voltage Restoration percentage of the drive rated torque. If the output torque rises above the value Min.: S1-03 +°] 0.0 _
(3203) |Complete Level of S1-04, then the voltage will be controlled in a manner specified by the V/f Max .- 100.0 :
pattern setting. - )
S1-05 |Voltage Restoration Sets the level of sensitivity of the output torque and LPF time constant for the | Default: 1.000 s
(3204) Sensigvit Time Constant voltage reduction rate. The level of sensitivity can be adjusted in accordance | Min.: 0.000 -
y with the load response. Max.: 3.000
S1-06 | Voltage Restoration Time Sets the voltage restoration time constant if an impact load is added. qua}llt: 0.050 s
(3205) |Constant at Impact Min.: 0.000 -
Max.: 1.000
& S2: Sequence Timers
No.
(Addr. Name Description Values Page
Hex)
S2-01 Sets the start time for timer 1. The value must be set less than or equal to S2-02. - 00-
(3206) |Sequence Timer 1 Start q ﬁgfapgb%%oo
Time in.: 00: -
RUN Max.: 23:59
S2-02 Sets the stop time for timer 1. The value must be set greater than or equal to | pefault: 00:00
(3207) Sequence Timer 1 Stop Time S2-01. Min.: 00:00 -
RUN Max.: 23:59
Sets the days for which sequence timer 1 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
S2-03 3: Sat - Sun
(3208) |Sequence Timer 1 Day 4: Monday Default: 0 _
RUN Selection 5: Tuesday Range: 0 to 10
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday
Sets the action that occurs when sequence timers 1 is active.
S2-04 Sequence Timer 1 Selection 0: Digital output only Default: 0 _
(3209) q 1: Run Range: 0 to 2
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 1 is active (only applicable when S2-04 is set to 1 or 2).
0: Operator (d1-01)
S2-05 [Sequence Timer 1 Reference 1 Operator (d1-02) Default: 0
(320A) |Source 2: Operator (d1-03) Range: 0 to 6 B
3: Operator (d1-04) e
4: Terminals
5: Serial communication
6: Option card
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No.
(Addr. Name Description Values Page
Hex)
S2-06 . Sets the start time for timer 2. The value must be set less than or equal to S2-07. | pefault: 00:00
(320B) F?ﬂz:g;ence Timer 2 Start Meina.l:uOb:OO' _
RUN Max.: 23:59
S2-07 Sets the stop time for timer 2. The value must be set greater than or equal to | pefault: 00:00
(3200) Sequence Timer 2 Stop Time §2-06. Min.: 00:00 -
RUN Max.: 23:59
Sets the days for which sequence timer 2 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
S2-08 3: Sat - Sun
(320D) | Sequence Timer 2 Day 4: Monday Default: 0 _
RON Selection 5: Tuesday Range: 0 to 10
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday
Sets the action that occurs when sequence timer 2 is active.
S2-09 Sequence Timer 2 Selection 0: Digital output only Default: 0 _
(320E) q 1: Run Range: 0 to 2
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 2 is active (only applicable when S2-09 is set to 1 or 2).
0: Operator (d1-01)
S2-10  |Sequence Timer 2 Reference 1 Operator (d1-02) Default: 0
(320F) |Source 2: Operator (d1-03) Range: 0 to 6 B
3: Operator (d1-04) e
4: Terminals
5: Serial communication
6: Option card
S2-11 Sequence Timer 3 Start Sets the start time for timer 3. The value must be set less than or equal to S2-12. | pefault: 00:00
(3210) ) Sedw Min.: 00:00 -
RUN Max.: 23:59
- ets the stop time for timer 3. The value must be set greater than or equal to - 00-
S2-12 Sets th ime for ti 3. The val b it 1 Default: 00:00
(3211) Sequence Timer 3 Stop Time S2-11. Min.: 00:00 -
RUN Max.: 23:59
Sets the days for which sequence timer 3 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
S2-13 3: Sat - Sun
(3212) |Sequence Timer 3 Day 4: Monday Default: 0 _
RUN Selection 5: Tuesday Range: 0 to 10
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday
Sets the action that occurs when sequence timer 3 is active.
S2-14 Sequence Timer 3 Selection 0: Digital output only Default: 0 _
(3213) q 1: Run Range: 0 to 2
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 3 is active (only applicable when S2-14 is set to 1 or 2).
0: Operator (d1-01)
S2-15 |Sequence Timer 3 Reference 1 Operator (d1-02) Default: 0
(3214) | Source 2: Operator (d1-03) Range: 0 to 6 B
3: Operator (d1-04) :
4: Terminals
5: Serial communication
6: Option card
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No.
(Addr. Name Description Values Page
Hex)
S2-16 Sets the start time for timer 4. The value must be set less than or equal to S2-17. - 00
(3215) |Sequence Timer 4 Start d ll\)de_fa}lg(.) %% 00
Time in.: 00: -
RUN Max.: 23:59
S2-17 Sets the stop time for timer 4. The value must be set greater than or equal to | pefault: 00:00
(3216) Sequence Timer 4 Stop Time S2-16. Min.: 00:00 -
RUN Max.: 23:59
Sets the days for which sequence timer 4 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
S2-18 3: Sat - Sun
(3217)  |Sequence Timer 4 Day 4: Monday Default: 0 _
RUN Selection 5: Tuesday Range: 0 to 10
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday
Sets the action that occurs when sequence timer 4 is active.
S2-19 Sequence Timer 4 Selection 0: Digital output only Default: 0 _
(3218) q 1: Run Range: 0 to 2
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 4 is active (only applicable when S2-19 is set to 1 or 2).
0: Operator (d1-01)
S2-20  [Sequence Timer 4 Reference 1 Qperator (d1-02) Default: 0
(3219) |Source 2: Operator (d1-03) Range: 0 to 6 -
3: Operator (d1-04) ¢
4: Terminals
5: Serial communication
6: Option card
€ S3: Secondary PI (P12) Control
No.
(Addr. Name Description Values Page
Hex)
S3-01 0: Secondary PI disabled
(321A) |Secondary PI Enable 1: Always Default: 0 _
RUN Selection 2: Drive running Range: 0 to 3
3: Motor running
S3-02 Sets the scale value of 100% PI input. Default: 10000
(321B) Secondary PI User Display Min.: 0 -
RUN Max.: 60000
S3-03 0: No decimal places
321C . ... |1: One decimal place Default: 2 _
¢ RUN ) Secondary PI Display Digits 2: Two decimal places Range: 0 to 3
3: Three decimal places
0: Inch of water (WC)
1: Pounds per square inch (PSI)
2: Gallons per minute (GPM)
3: Degrees Fahrenheit (F)
4: Cubic feet per minute (CFM)
5: Cubic meters per hour (CMH)
S3-04 6: Liters per hour (LPH)
321D . . |7: Liters per second (LPS) Default: 15 _
( — ) Secondary PI Unit Selection 8: Bar (Bar) Range: 0 to 15
9: Pascals (Pa)
10: Degrees Celsius (C)
11: Meters (Mtr) (Ft: Feet)
12: Liters per minute (LPN)
13: Cubic meters per minute (CMM)
14: No unit
15: Percentage (%)
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No.
(Addr. Name Description Values Page
Hex)
S3-05 Sets the secondary PI controller target value Default: 0.00 </~
(321E) Secondary PI Setpoint Value Min.: 0.00 -
RUN Max.: 600.00 <>
S3-06 Sets the proportional gain of the secondary PI controller. A setting of 0.00 .
(321F) | Secondary PI Proportional disablesII)’ cgntrol. £ v £ II\DAellf:laugol()OO _
RUN Gain Setting Max.: 25.00
S3-07 Sets the integral time for the secondary PI controller. A setting of 0.0s disables .
(3220) |Secondary PI Integral Time |integral contgrol. Y ¢ 1]\)/[?513“301 0s _
Run]  |Setting Max.: 360.0
S3-08 Sets the maximum output possible from the integrator. .
(3221) |Secondary PI Integral Limit putp £ II\D/IeiIfla}lg.OIOO.O% _
RUn] | Setting Max.: 100.0
S3-09 Sets the maximum output possible from the secondary PI controller. .
(3222) |Secondary PI Output Upper putp i airfla}lg'oloo'()% _
Ron] |Limit Max.: 100.0
S3-10 Selects the frequency reference source used for running the drive when Default: 0.00°
(3223) |Secondary PI Output Lower |sequence timer 2 is active (only applicable when S2-09 is set to 1 or 2). Mq ap_f 00 00/0 _
Limit in.: .
RUN Max.: 100.00
S3-11 0: Normal Output (direct acting)
(3224) |Secondary PI Output Level |1: Reverse Output (reverse acting) Default: 0 _
RUN Selection Range: 0, 1
S3-12 0: No output (0%)
(3225) Secondary PI Disable Mode | 1: Lower Limit (83-10) Defaul.t. 0 -
RUN 2: Setpoint Range: 0 to 2
S3-13 Sets the secondary PI low feedback detection level. . <I>
(3226) Secondary PI Low Feedback Y 1]\)/[6;23}13.0%00 _
RUN Detection Level Max .- 600.00 <2
S3-14 Sets the secondary PI low feedback detection delay time in seconds. .
(3227) |Secondary PI Low Feedback v Y ﬁ?fla}lg'ol s _
RUN Detection Time Max...: 2'5. 5
S3-15 Sets the secondary PI high feedback detection level. . <I>
(3228) | Secondary PI High e 1]\)/[6;513}13.01000.00 B
RUN Feedback Level Max - 600.00 <2
S3-16 Sets the secondary PI high feedback detection delay time in seconds. .
(3229) |Secondary PI High R Y B[?Ifla}lg'ol'o s -
RUN Feedback Detection Time Max - 255
S3-17 0: Secondary PI enabled
(322A) |Secondary PI Feedback 1: Always Default: 0 _
RON Detection Selection Range: 0, 1
<I> Unit is determined by S3-04.
<2> Upper limit is S3-02, decimal placeholder is determined by S3-03.
€ S4: Bypass Operation
No.
(Addr. Name Description Values Page
Hex)
S4-01 0: No transfer after fault
(322B) BP Auto Transfer on Fault 1: Transfer to bypass after fault Default: 1 B
RUN Enable Range: 0, 1
54-02 Delta used to determine when to switch into Energy Save Bypass. This allows | Default: 0 Hz
(3220) Secondary PI User Display |for lower frequency output values to also trigger Energy Save Bypass Min.: 0 -
RUN functionality. Max.: 20
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No.
(Addr. Name Description Values Page
Hex)
S4-03 Sets the time in seconds that the drive should run at the specified speed before | pefault: 60 s
(322D) |BP Energy Save Bypass entering Energy Save Bypass mode. - 10 _
Timer Min.:
RUN Max.: 60000
S4-04 Sets the value in Hz that the drive will increase the output frequency above | pefault: 6 Hz
(322E) |BP Energy Save Bypass E1-04 before performing an Energy Save transfer to bypass. Min: 0 _
Speed Increase 1n.:
RUN p Max.: 10
€ S5: HOA Keypad Parameters
No.
(Addr. Name Description Values Page
Hex)
0: HOA keypad
S5-01 |HAND Frequency ; g ff11n61nals Default: 0 _
(322F Reference Selection . Range: 0 to 4
3:S5-05
3: Determined by b1-01
S5-02  |HAND/AUTO During Run |0: Disabled Default: 1 _
(3230) |Selection 1: Enabled Range: 0, 1
S5-03 0: Disabled
(3231)  |HAND Mode PI Selection | 1: Enabled Eefa‘ﬂf: : -
RUN ange: 0, 1
S5-04 |HAND Mode Behavior ~ |0: Legacy operation mode Default: 1
: 1: Standard operation mode . -
(3232) |Selection 2N . Range: 0 to 2
: Normal with memory
S5-05 Sets the frequency reference used in HAND mode when b1-12 is set to 2. .
(3233) |HAND Frequency quency Dgfa}llt. 0.00 Hz
Reference 1 Min. 0.00 B
RUN Max.: 240.00
Determines whether the HAND key on the HOA keypad will be enabled for
S5-07 |HAND Key Function switching between HAND and AUTO. Default: 1 _
(3235) |Selection (HOA Keypad) |0: Disabled Range: 0, 1
1: Enabled
@ S6: Phase Order Selections
No.
r. ame escription alues age
(Add N D ipti Val P
Hex)
ase Order Selection ets the speed command used in emergency override mode when S6-02 = 0. | Default: 0. z
S6-01 Phase Order Selecti Sets th d dusedi id de when S6-02 = 0. | Default: 0.00 H
(3236) (Emergency Override Min.: 0.00 -
Speed) Max.: 240.00
Phase Order Selection 0: Use S6-01 Reference .
S6-02 (Emergency Override 1: Use AUTO Reference Defaullt. 0 -
(3237) Reference Selection) Range: 0, 1
S6-03 Sets the detection time of ov2 in 0.1 s increments. Default: 10.0 s
(3238) ov2 Detect Time Min.: 0.0 -
Max.: 1200.0
Determines the action the drive should take when a fault occurs with the
S6-04 | Main Contactor and Cooling 8)-“1:2?3110 igosltlgg fan. Default: 1 _
(3239) |Fan Power Supply Failure 1: Coast to stop Range: 0to 2
2: Fast Stop (decelerate to stop using the deceleration time in C1-09)
S6-07 Output Phase Loss Detection | Sets the output phase loss detection level for Dynamic Audible Noise Control. | Default: 100.0%
(323C) Level for Dynamic Audible |Decrease the setting in steps of 10% when output phase loss is detected Min.: 10.0 -
Noise Control erroneously. This setting rarely needs to be changed. Max.: 100.0
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B.11 T: Motor Tuning

Enter data into the following parameters to tune the motor and drive for optimal performance.

€ T1: Induction Motor Auto-Tuning

No.
(Addr. Name Description Values Page
Hex)
T1-01 . 2: Stationary Auto-Tuning for Line-to-Line Resistance .
(701) Auto-Tuning Mode 3: Rotational Auto-Tuning for V/f Control Energy Saving Defaul.t. 2 140
<I> Selection Range: 2,3
TL-02 Sets the motor rated power as specified on the motor nameplate. Default: <2>
(702) Motor Rated Power Note: Use the following formula to convert horsepower into kilowatts: | Min.: 0.00 kW 140
1HP = 0.746 kKW. Max.: 650.00 kW
Sets the motor rated voltage as specified on the motor nameplate. Default: 200.0 V
T1-03 <>
(703) Motor Rated Voltage Min: 0.0 140
Max: 255.0 <3~
Sets the motor rated current as specified on the motor nameplate. Default: <2~
T1-04 iy Rated C Min.: 10% of drive 141
(704) otor Rated Current rated current
Max.: 200% of
drive rated current
T1-05 Sets the rated frequency of the motor as specified on the motor nameplate. | Default: 60.0 Hz
Motor Base Frequency Min.: 0.0 141
(705)
Max.: 240.0
T1-06 Sets the number of motor poles as specified on the motor nameplate. Default: 4
(706) Number of Motor Poles Min.: 2 141
Max.: 48
T1-07 Sets the rated speed of the motor as specified on the motor nameplate. Default: 1750 r/min
(707) Motor Base Speed Min.: 0 141
Max.: 14400
Sets the iron loss for determining the Energy Saving coefficient. Default: 14 W <
T1-11 Motor Iron Loss The value is set to E2-10 (motor iron loss) set when the power is cycled. If Mf? a}lot' 141
(70B) T1-02 is changed, a default value appropriate for the motor capacity that was Mm”' 65535
entered will appear. ax.:
T1-12 . The drive starts tuning. No setting
(FFF0) T1 Tuning Start available 141
<1> The availability of certain Auto-Tuning methods depends on the control mode selected for the drive.
<2> Default setting is dependent on parameter 02-04, Drive Model Selection.
<3> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
<4> Default setting value differs depending on the motor code value and motor parameter settings.
€ T2: PM Motor Auto-Tuning
No.
(Addr. Name Description Values Page
Hex)
T2-01  |PM Motor Auto-Tuning Default: 0 B
(750)  |Mode Selection 0: PM Motor Parameter Settings Range: 0
T2-03 | pa 1 Motor Type Default: 1 _
(752) yp 0: IPM motor Range: 0, 1
1: SPM motor
T2-04 | bh t Motor Rated Power Sets the motor rated power. ﬁ?ﬁa}lgz 00 KW B
(730) Note: Use the following formula to convert horsepower into kilowatts: Max...: 6 50.00 kW
IHP =0.746 kW.
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No.
(Addr. Name Description Values Page
Hex)
Default: 200.0 V
T2-05 Enter the motor rated voltage as indicated on the motor nameplate. <> _
(732) PM Motor Rated Voltage Min.: 0.0
Max.: 255.0 <~
Default: <>
- Enter the motor rated t as indicated on the mot late. Min.: 10% of drive
"{72325 PM Motor Rated Current nter the motor rated current as indicated on the motor nameplate rated curent B
Max.: 200% of
drive rated current
T2-07 Default: 87.5 Hz
(753) PM Motor Base Frequency | gpeer the motor base frequency as indicated on the motor nameplate. M:; %20 0 -
T2-08 Default: 6
(734) Number of PM Motor Poles | Enter the number of motor poles for the PM motor as indicated on the motor | Min.: 2 -
nameplate. Max.: 48
T2-10 Default: <3>
(754) PM Motor Stator Resistance | Enter the rotor resistance for the PM motor as indicated on the motor Min.: 0.000 Q -
namep]ate, Max.: 65.000 Q
T2-11 Default: <%~
(735) PM Motor d-Axis Inductance | Enter the d-axis inductance for the PM motor as indicated on the motor Min.: 0.00 mH -
nameplate. Max.: 600.00 mH
T2-12 Default: <3>
(736) PM Motor q-Axis Inductance | Enter the g-axis inductance for the PM motor as indicated on the motor Min.ﬁ %88 (I)I(l)H . -
nameplate. ax.: .00 m
OLV/PM
T2-13  |Induced Voltage Constant - Default: 0
T o age Lonstan 0: mV/(r/min). E5-09 will automatically be set to 0.0, and E5-24 will be used. . -
(755)  |Unit Selection h > : Range: 0, 1
1: mV/(rad/sec). E5-24 will automatically be set to 0.0, and E5-09 will be used.
ettt <
T2-14  |PM Motor Induced Voltage |Enter the induced voltage coefficient for the PM motor as indicated on the caus _
(737)  |Constant i i i Min.: 0.1
$oi[;)r naglepltatet. IS_]et'ttlnsg lunltt.s are determined by parameter T2-13, Induced |nfax - 2000.0
oltage Constant Unit Selection.
T2-15 Pull-In Current Level for PM . . De.fa}llt: 30%
; Sets the amount of pull-in current to use for Auto-Tuning as a percentage of |Min.: 0 -
(756)  |Motor Tuning - . P .
the motor rated current. Increase this setting for high inertia loads. Max.: 120
T2-18 T2 Tuning Start . No setting B
(FFF1) The drive starts tuning. available
<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
<3> Default setting is dependent on parameter T2-02, PM Motor Code Selection, and the drive capacity.
YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — Z1000 User Manual 297

Parameter List



B.12 U: Monitors

B.12 U: Monitors

Monitor parameters allow the user to view drive status, fault information, and other data concerning drive operation.

€ U1: Operation Status Monitors

(47) Output Power

(kW)

No.
(Addr. Name Description Analog Output Unit
H Level
ex)
U(Lb(; 1 Frequency Reference Monitors the frequency reference. Display units are determined by 01-03. 10 V: Max frequency | 0.01 Hz
U(ll-l(;2 Output Frequency Displays the output frequency. Display units are determined by 01-03. 10 V: Max frequency | 0.01 Hz
U1-03 Output Current Displays the output current. 10 V: Drive rated <I> <>
(42) current
U1-04 Control Method 0: V/f Control No signal output _
43) available
U(L—S(;6 Output Voltage Reference | Displays the output voltage. 10 V: 200 Vims <3 0.1 Vac
U(11-6(;7 DC Bus Voltage Displays the DC bus voltage. 10 V- 400 V <3 1 Vde
U1-08 Displays the output power (this value is calculated internally). 10 V: Drive rated power <4>

U(}{91)0 Input Terminal Status

Displays the input terminal status.

U1-10=00000000

-1 Digital input 1

(terminal S1 enabled)
1 Digital input 2
(terminal S2 enabled)
1 Digital input 3
(terminal S3 enabled)
1 Digital input 4
(terminal S4 enabled)

—— 1 Digital input 5

(terminal S5 enabled)
1 Digital input 6

(terminal S6 enabled)
1 Digital input 7

(terminal S7 enabled)

No signal output
available

Ul-11

(4A) Output Terminal Status

Displays the output terminal status.

U1 -11=00000000

LI | | L—1 Multi-Function
Digital Output
(terminal M1-M2)

1 Multi-Function
Digital Output
(terminal M3-M4)

4 Multi-Function
Digital Output
(terminal M5-M6)

O Not Used

Fault Relay
(terminal MA-MC closed
MA-MC open)

No signal output
available
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No.
(Addr. Name Description AnaIEg O:Jtput Unit
Hex) eve
Verifies the drive operation status.
U1-12=00000000
LL 1 During run
1 During zero-speed
1 During REV
Ul-12 . During fault reset No Signal Output _
(4B) Drive Status 1 signal input available
1 During speed agree
1 Drive ready
'———————————1 During alarm
detection
L During fault detection
I{}E)S Terminal A1 Input Level Displays the signal level to analog input terminal Al. 10 V: 100% 0.1%
[{Alli? 1)4 Terminal A2 Input Level Displays the signal level to analog input terminal A2. 10 V: 100% 0.1%
Ul-16  |Output Frequency after  |Displays output frequency with ramp time and S-curves. Units determined .
(53) Soft Starter by 01-03. 10 V: Max frequency | 0.01 Hz
Ul-18 oPE Fault Parameter Displays the parameter number that caused the oPELIOI or Err (EEPROM | No signal output B
(61) write error) error. available
Displays the contents of a MEMOBUS/Modbus error.
U1-19=00000000
LL 1 CRC Error
1 Data Length Error
Ul-19 |MEMOBUS/Modbus (O Not Used No signal output B
(66) Error Code 1 Parity Error available
1 Overrun Error
1 Framing Error
L——— 1 Timed Out
L () Not Used
Ul1-25 FLASH ID No signal output
(4D) Software Number (Flash) aV(;islla%)riz outpu -
Ul-26 ROM ID No signal output
(5B) Software No. (ROM) available -
U1-27 OPR ID No signal output
(7A8) Message ID (OPR) available B
Ul1-28 INVID No signal output
(7A9)  [Message ID (INV) available -
<1> The number of decimal places in the parameter value depends on the drive model. This value has two decimal places (0.01 A) if the drive is set for
a maximum applicable motor capacity up to and including 11 kW, and one decimal place (0.1 A) if the maximum applicable motor capacity is
higher than 11 kW.
<2> When reading the value of this monitor via MEMOBUS/Modbus, a value of 8192 is equal to 100% of the drive rated output current.
<3> Values shown are specific to 200 V class drives. Double the value for 400 V class drives.
<4> This value has two decimal places (0.01 kW) if the drive is set for a maximum applicable motor capacity up to and including 11 kW, and one

decimal place (0.1 kW) if the maximum applicable motor capacity is higher than 11 kW.

€ U2: Fault Trace

No.
(Addr. Name Description AnaIEg OIUtPUt Unit
Hex) eve
U2-01 Displays the current fault. No signal output
(80) | Current Fault available -
U2-02 Previous Fault Displays the previous fault. No signal output B
81) available
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B.12 U: Monitors

No.
(Addr. Name Description Analog Output Unit
Hex) Level
- requency Reference at isplays the frequency reference at the previous fault. o signal output
U2-03  |Freq y Reft Displays the freq y reft he previous faul No signal outp 001 Hz
(82) Previous Fault available )
U2-04  |Output Frequency at Displays the output frequency at the previous fault. No signal output 001 Hz
(83) Previous Fault available ’
U2-05 | Output Current at Previous | Displays the output current at the previous fault. No signal output <I> <>
(84) Fault available
U2-07 Output Voltage at Displays the output voltage at the previous fault. No signal output 0.1 Vac
(86) Previous Fault available )
U2-08 DC Bus Voltage at Displays the DC bus voltage at the previous fault. No signal output 1 Vde
(87) Previous Fault available
U2-09  |Output Power at Previous |Displays the output power at the previous fault. No signal output 01 kW
(88) Fault available )
U2-11 Input Terminal Status at | Displays the input terminal status at the previous fault. Displayed as in No signal output _
(8A) Previous Fault Ul-10. available
U2-12 | Output Terminal Status at | Displays the output status at the previous fault. Displays the same status | No signal output _
(8B) Previous Fault displayed in Ul-11. available
U2-13 Drive Operation Status at |Displays the operation status of the drive at the previous fault. Displays the | No signal output _
8C) Previous Fault same status displayed in U1-12. available
U2-14  |Cumulative Operation Displays the cumulative operation time at the previous fault. No signal output Ih
(8D) Time at Previous Fault available
Soft Starter Speed Displays the speed reference for the soft starter at the previous fault. .
U2-15 Reference at Previous No signal output 0.01 Hz
(7E0) Fault available
U2-16  |Motor g-Axis Current at | Displays the g-axis current for the motor at the previous fault. No signal output 0.10%
(7E1)  |Previous Fault available e
U2-17 Motqr d-Axis Current at No §ignal output 0.10%
(7E2)  |Previous Fault Displays the d-axis current for the motor at the previous fault. available '
U2-20 Heatsink Temperature at | Displays the temperature of the heatsink when the most recent fault No signal output 1°C
(8E) Previous Fault occurred. available
U2-30 |Date Year at Previous Displays the year when the most recent fault occurred. No signal output _
(3008) |Fault available
U2-31 Date Month and Day at Displays the date and day when the most recent fault occurred. No signal output _
(3009) |Previous Fault available
U2-32 | Time Hours and Minutes at | Displays the time when the most recent fault occurred. No signal output _
(300A) |Previous Fault available

<1> This value has two decimal places (0.01 A) if the drive is set for a maximum applicable motor capacity up to and including 11 kW, and one decimal
place (0.1 A) if the maximum applicable motor capacity is higher than 11 kW.

<2> When reading the value of this monitor via MEMOBUS/Modbus, a value of 8192 is equal to 100% of the drive rated output current.

€ U3: Fault History

No.
(Addr. Name Description Analﬁg‘grtput Unit
Hex)
U3-01 to Displays the first to the fourth most recent faults.
(9%3,['(?‘9‘3 First to 4th Most Recent No signal output B
(800 to Fault available
803))
U3-05 to Displays the fifth to the tenth most recent faults.
U3-10 |5thto 10th Most Recent | After ten faults, data for the oldest fault is deleted. The most recent fault |No signal output _
(804 to  |Fault appears in U3-01, with the next most recent fault appearing in U3-02. The |available
809) data is moved to the next monitor parameter each time a fault occurs.
U3-11to Displays the cumulative operation time when the first to the fourth most
U3-14 |Cumulative Operation recent faults occurred. No sienal output
(94 t0 97 |Time at 1st to 4th Most avail eﬁ)le utpu 1h
(80A to |Recent Fault
80D))
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B.12 U: Monitors

No.
(Addr. Name Description Analog Output Unit
H Level
ex)
U3-15to . . Displays the cumulative operation time when the fifth to the tenth most
Cumulative Operation .
U3-20 . recent faults occurred. No signal output
Time at 5th to 10th Most : l1h
(80E to available
Recent Fault
813)
U3-21 |Date Year at Most Recent | Displays the year when the most recent fault occurred. No signal output _
(300B) |Fault available
U3-22 |Date Month and Day at | Displays the date and day when the most recent faults occurred. No signal output _
(300C) |Most Recent Fault available
U3-23 | Time Hours and Minutes |Displays the time when the most recent fault occurred. No signal output _
(300D) |at Most Recent Fault available
U3-24 |Date Year at 2nd Most Displays the year when the second most recent fault occurred. No signal output _
(300E) |Recent Fault available
U3-25 |Date Month and Day at | Displays the date and day when the second most recent fault occurred. No signal output _
(300F) [2nd Most Recent Fault available
U3-26 | Time Hours and Minutes |Displays the time when the second most recent fault occurred. No signal output _
(3010) |at 2nd Most Recent Fault available
U3-27 |Date Year at 3rd Most Displays the year when the most third recent fault occurred. No signal output _
(3011) |Recent Fault available
U3-28 | Date Month and Day at 3rd | Displays the date and day when the third most recent fault occurred. No signal output _
(3012) |Most Recent Fault available
U3-29 |Time Hours and Minutes |Displays the time when the third most recent fault occurred. No signal output _
(3013) |at 3rd Most Recent Fault available
U3-30 |Date Year at 4th Most Displays the year when the fourth most recent fault occurred. No signal output _
(3014) | Recent Fault available
U3-31 |Date Month and Day at 4th | Displays the date and day when the fourth most recent fault occurred. No signal output _
(3015) | Most Recent Fault available
U3-32 | Time Hours and Minutes |Displays the time when the fourth most recent fault occurred. No signal output _
(3016  |at 4th Most Recent Fault available
U3-33  |Date Year at Sth Most Displays the year when the fifth most recent fault occurred. No signal output _
(3017) |Recent Fault available
U3-34 | Date Month and Day at 5th | Displays the date and day when the fifth most recent fault occurred. No signal output _
(3018) | Most Recent Fault available
U3-35 | Time Hours and Minutes |Displays the time when the fifth most recent fault occurred. No signal output _
(3019) |at 5th Most Recent Fault available
U3-36 |Date Year at 6th Most Displays the year when the sixth most recent fault occurred. No signal output _
(301A) |Recent Fault available
U3-37 | Date Month and Day a 6th | Displays the date and day when the sixth most recent fault occurred. No signal output _
(301B) |Most Recent Fault available
U3-38 | Time Hours and Minutes |Displays the time when the most sixth recent fault occurred. No signal output _
(301C) |at 6th Most Recent Fault available
U3-39 |Date Year at 7th Most Displays the year when the most seventh recent fault occurred. No signal output _
(301D) |Recent Fault available
U3-40 |Date Month and Day at 7th | Displays the date and day when the seventh most recent fault occurred. No signal output _
(301E) |Most Recent Fault available
U3-41 |Time Hours and Minutes |Displays the time when the seventh most recent fault occurred. No signal output _
(301F) |at 7th Most Recent Fault available
U3-42 |Date Year at 8th Most Displays the year when the eighth most recent fault occurred. No signal output _
(3020) |Recent Fault available
U3-43 | Date Month and Day 8th at| Displays the date and day when the eighth most recent fault occurred. No signal output _
(3021) | Most Recent Fault available
U3-44 | Time Hours and Minutes |Displays the time when the eighth most recent fault occurred. No signal output _
(3022) |at 8th Most Recent Fault available
U3-45 |Date Year at 9th Most Displays the year when the ninth most recent fault occurred. No signal output _
(3023) |Recent Fault available
U3-46 |Date Month and Day at 9th | Displays the date and day when the ninth most recent fault occurred. No signal output _
(3024) | Most Recent Fault available
U3-47 | Time Hours and Minutes |Displays the time when the ninth most recent fault occurred. No signal output _
(3025) |at 9th Most Recent Fault available
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B.12 U: Monitors

No.
(Addr. Name Description Analtgv(::;tput Unit
Hex)
U3-48 |Date Year at 10th Most | Displays the year when the tenth most recent fault occurred. No signal output B
(3026) |Recent Fault available
U3-49  |Date Month and Day at | Displays the date and day when the tenth most recent fault occurred. No signal output _
(3027) | 10th Most Recent Fault available
U3-50 |Time Hours and Minutes |Displays the time when the tenth most recent fault occurred. No signal output _
(3028) |at 10th Most Recent Fault available
€ U4: Maintenance Monitors
No. o Analog Output :
(Addr. Name Description Level Unit
Hex)
Displays the cumulative operation time of the drive. The value for the
U4-01 | Cumulative Operation cumulative operation time counter can be reset in parameter 04-01. Use No sienal output
(40) Time P parameter 04-02 to determine if the operation time should start as soon as avail agble P lh
the power is switched on or only while the Run command is present. The
maximum number displayed is 99999, after which the value is reset to 0.
Displays the number of times the Run command is entered. Reset the .
U4-02 | Number of Run number of Run commands using parameter 04-13. This value will reset to No signal cutput 1 Time
(75) Commands - - : available
0 and start counting again after reaching 65535.
. . Displays the cumulative operation time of the cooling fan. The default value .
U(4(1)—7(;3 %(;g:emg Fan Operation for the fan operation time is reset in parameter 04-03. This value will reset aNV(zliSllagl?lZ] output l1h
to 0 and start counting again after reaching 99999.
U4-04 : : Displays main cooling fan usage time as a percentage of its expected No signal output o
(7E) Cooling Fan Maintenance performance life. Parameter 04-03 can be used to reset this monitor. available 1%
U4-05 . . Displays main circuit capacitor usage time as a percentage of their expected | No signal output o
(70) Capacitor Maintenance performance life. Parameter 04-05 can be used to reset this monitor. available 1%
Displays the soft charge bypass relay maintenance time as a percentage of .
U4-06 | Soft Charge Bypass Relay its estimated performance life. Parameter 04-07 can be used to reset this No signal output 1%
(7D6)  |Maintenance monitor available
U(g-s(;S Heatsink Temperature Displays the heatsink temperature. 10 V: 100 °C 1 °C
U4-09 Lights all segments of the LED to verify that the display is working No signal output
LED Check : -
(5E) properly. available
U4-10 - Monitors the drive output power. The value is shown as a 9-digit number |No signal output
(50) kWh, Lower 4 Digits displayed across two monitor parameters, U4-10 and U4-11. available 1kWh
Example:
U4-11 L 12345678.9 kWh is displayed as: No sienal output
(5D) kWh, Upper 5 Digits gj_i(l) ?3249515\\21\%11 availagble p 1 MWh
U4-13 Peak Hold Current Displays the highest current value that occurred during run. No glgnal output 0.01 A
(7CF) available <r>
U4-14 | Peak Hold Output Displays the output frequency when the current value shown in U4-13 No signal output 0.01 Hz
(7D0) | Frequency occurred. available :
U4-16  |Motor Overload Estimate |Shows the value of the motor overload detection accumulator. 100% is 10 V: 100% 0.1%
(7D8) |(oL1) equal to the oL 1 detection level. ’ 0 e
Displays the source for the frequency reference as XY-nn.
X: indicates which reference is used:
0= OFF
1=AUTO
2=HAND
Y-nn: indicates the reference source
U4-18 | Frequency Reference 0-01 = HOA keypad No signal output _
(7DA) |Source Selection 1-00 = Analog (not assigned) available
1-01 = Analog (terminal A1)
1-02 = Analog (terminal A2)
2-02 to 17 = Multi-step speed (d1-02 to 17)
3-01 = MEMOBUS/Modbus communications
4-01 = Communication option card
9-01 = Up/Down
Frequency Reference from | Displays the frequency reference provided by MEMOBUS/Modbus .
U419 |\ IEMOBUS/Modbus | (decimal). No signal output 0.01%
(7DB) Comm available
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B.12 U: Monitors

No.

(Addr. Name Description AnaIEg O:Jtput Unit

Hex) eve
U4-20  |Option Frequency Displays the frequency reference input by an option card (decimal). No signal output B
(7DC)  |Reference available

Displays the source for the Run command as XY -nn.
X: Indicates which Run source is used:
0= OFF
1 =AUTO
2 =HAND
Y: Input power supply data
0 =HOA keypad
1 = External terminals
3 = BACnet or MEMOBUS/Modbus communications
4 = Communication option card
U421  |Run Command Source |10 Run command limit status data No signal output
(7DD)  |Selection 00: No limit status, . available -
01: Run command was left on when stopped in the PRG mode
02: Run command was left on when switching from LOCAL to REMOTE
operation
03: Waiting for soft charge bypass contactor after power up (Uv or Uv1
flashes after 10 s)
04: Waiting for “Run command prohibited” time period to end
05: Fast Stop (digital input, HOA keypad)
06: b1-17 (Run command given at power-up)
07: During baseblock while coast to stop with timer
08: Frequency reference is below minimal reference during baseblock
09: Waiting for Enter command
U4-22 MEMOBUS/Modbus Displays the drive control data set by MEMOBUS/Modbus No sienal output
Communications communications register no. 0001H as a four-digit hexadecimal number. SIg tp -
(7DE) available
Reference
U4-23  |Communication Option | Displays drive control data set by an option card as a four-digit hexadecimal | No signal output B
(7DF)  |Card Reference number. available
<1> When reading the value of this monitor via MEMOBUS/Modbus, a value of 8192 is equal to 100% of the drive rated output current.
4 US5: Pl Monitors

No. e Analog Output q
(Addr. Name Description Level Unit

Hex) eve
U(§5-7(; 1 PI Feedback Displays the PI feedback value. 10 V- 100% 0.01%
Us-02 Displays the amount of PI input (deviation between PI setpoint and .

(63) PI Input feedback). 10 V: 100% 0.01%
U(g;gl% PI Output Displays PI control output. 10 V: 100% 0.01%
U(g's‘;“ PI Setpoint Displays the PI setpoint. 10 V: 100% 0.01%
I(J75]53§ PI Differential Feedback 8{153;3}%)5 tilel Ze).cond PI feedback value if differential feedback is used 10 V: 100% 0.01%
U5-06 Displays the difference of both feedback values if differential feedback is
(7D3) PI Adjusted Feedback used (U5-01 - U5-05). 10 V: 100% 0.01%

If differential feedback is not used, then U5-01 and U5-06 will be the same.
U5-07 | Auto Mode Frequency Displays the Frequency reference value at Auto Mode. No signal output
; 0.01 Hz

(72) Reference Value available

U5-08 |Hand Mode Frequency  |Displays the Frequency reference value at Hand Mode. No signal output
: 0.01 Hz

(73) Reference Value available
Us-14 . .. |Displays Custom PI output. US-14 shows the upper 4 digits. No signal output
(86B) PI Output Upper 4 Digits available 1
Us-15 PI Output Lower 4 Digits Displays Custom PI output. U5-15 shows the lower 4 digits. No signal output 001
(86C) available
([3J S;Z) P12 Setpoint Displays the secondary PI setpoint. 10 V: Max frequency 0.01%
(I?{(S)ég%) PI2 Feedback Displays the secondary PI feedback value. 10 V: Max frequency 0.01%

YASKAWA ELECTRIC TOEP C710616 45B YASKAWA AC Drive — Z1000 User Manual 303

Parameter List



B.12 U: Monitors

No.
(Addr. Name Description Analog Output Unit
Hex) Level
(IéTgilCQ) PI2 Input Displays the secondary PI input (deviation between PI target and feedback). 10 V: Max frequency 0.01%
(léJ(S)ﬁ)O) PI2 Output Displays the secondary PI control output. 10 V: Max frequency 0.01%
Us-30 Time Hr Min HHMM Displays the current time (Hours and Minutes). No signal output 1
(3000) available
Us-31 Displays the current year. No signal output
(3001) |Date Year available 1
Us-32 Date Mo Day MMDD Displays the current date (Month and Day). No signal output |
(3002) available
Displays the current date of the week.
0: Sunday
1: Monday
US5-33 2: Tuesday No signal output
(3003) Date Week 000W 3: Wednesday available 1
4: Thursday
S: Friday
6: Saturday
€ U6: Operation Status Monitors
No. . Analog Output :
(Addr. Name Description Level Unit
Hex) eve
U6-01 Motor Secondary Current |Displays the value of the motor secondary current (Iq). Motor rated 10 V: Motor secondary o
. # 0.1%
(51) (Ig) secondary current is 100%. rated current
U6-02 | Motor Excitation Current L 10 V: Motor secondary o
Displays the value calculated for the motor excitation current (Id). Motor 0.1%
(52) (Id) X rated current
rated secondary current is 100%.
U6-05 | Output Voltage Reference 10 V- 200 Vrms <I> 0.1 Vac
(59) Vg Output voltage reference (Vq) for the g-Axis. ’ '
U6-06 | Output Voltage Reference 10 V- 200 Vrms <I> 0.1 Vac
(5A) (Vad) Output voltage reference (Vd) for the d-Axis. ’ '
I(J76]525 ; Offset Frequency Displays the frequency added to the main frequency reference. _ 0.1%
U6-80 to Output monitor for option card.
U6-99 . . No signal output
(7B0 to Option Monitors 1 to 20 available. -
7F9)

<1> Values shown are specific to 200 V class drives. Double the values for 400 V class drives.
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C.1 BACnet Config_juration

C.1 BACnet Configuration

Drives can be monitored and controlled by a controller on a Building Automation and Control network (BACnet) using RS-485
technology and MS-TP (Master-Slave/Token-Passing) protocol. The drives conform to the BACnet application specific
controller (B-ASC) device profile.

Up to 127 drives can communicate on a single BACnet MS-TP network. If more drives or BACnet devices are required, then
a BACnet router is required to allow another MS-TP network to be available with up to another 127 drives.

The BACnet node address is configurable by a parameter in the drive. This defines the physical address of the drive on the
MS-TP network. In addition, both the Device Object instance ID and the Device Object Name are configurable. These allow
the drive to have a virtual address, thus simplifying controller configuration.

Once the addressing is set, a controller can initiate communication to the drive. The drive will perform the specified function
and then send a response back to the controller. The drive will usually respond immediately, but may delay its response until
it gets the token for commands that may take extra local processing time.

BACnet over Ethernet

1T
o

BACnet
Workstation

Drive Drive Drive

Figure C.1 Connecting Multiple Drives to a BACnet Workstation
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C.2 Communication Specifications

C.2 Communication Specifications
BACnet specifications appear in the following table:

Item

Specifications

Interface

MS-TP (Master-Slave/Token-Passing)
RS-485

Communication Parameters

Communication Speeds: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 76800 bps
Data Length: 8-bit (fixed)

Parity: Select Even, Odd, or None

Stop Bit: 1-bit (fixed)

Protocol

BACnet MS-TP

Max Number of Drives

127 per MS-TP Network Segment
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C.3 Connecting to a Network

C.3 Connecting to a Network

This section explains how to connect the drive to a BACnet network and the network termination required for a connection.

4@ Network Cable Connection

Follow the instructions below to connect the drive to a BACnet network.
1. With the power shut off, connect the communications cable to the drive and the master. Use terminal TB4 for BACnet.

e ™
SO 1y
IG R+ R- S+ S-

BHEEEHEH

S- Send (-)

S+ Send (+)

R- Receive (-)
R+ Receive (+)
IG  Shield Ground

Figure C.2 Serial Communications Cable Connection Terminal (TB4)

Note: Separate the communications cables from the main circuit cables and other wiring and power cables. Use shielded cables for
the communications cables, and properly shielded clamps to prevent problems with noise. When using RS-485
communications, connect S+ to R+, and S- to R- as shown in the diagram below.

Check or set the termination resistor selection at all slaves. Use the description in Network Termination on page
309 for slaves that are Z1000 drives.

Switch the power on.

Set the parameters needed for serial communications (H5-01 through H5-12) using the digital operator.
Shut the power off and wait until the display on the digital operator goes out completely.

Turn the power back on.

Nognkrkw N

The drive is now ready to begin communicating with the master.

€ Wiring Diagram for Multiple Connections
Figure C.3 explains the wiring diagrams for multiple connections using BACnet communication.

B RS-485 Interface

Figure C.3 RS-485 Interface

Note: 1. Turn on the DIP switch on the drive that is located at the end of the network. All other slave devices must have this DIP switch set to
the OFF position.

2. Set H5-07 to 1 when using the RS-485 interface.
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C.3 Connecting to a Network

@ Network Termination

The two ends of the BACnet network line have to be terminated. The drive has a built in termination resistor that can be enabled
or disabled using DIP switch S2. If a drive is located at the end of a network line, enable the termination resistor by setting
DIP switch S2 to the ON position. Disable the termination resistor on all slaves that are not located at the network line end.
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C.4 BACnet Setup Parameters

C.4 BACnet Setup Parameters

€ BACnet Serial Communication
This section describes parameters necessary to set up BACnet communications.

B H5-01: Drive Slave Address

Sets the drive slave address used for communications.

Note: Cycle the power after changing this parameter to enable the new setting.
No. Name Setting Range Default
H5-01 Drive Slave Address 0 to FFH IFH

Each slave drive must be assigned a unique slave address for serial communications to work. Slave addresses do not need to
be assigned in sequential order, but no two drives may share the same address.

B H5-02: Communication Speed Selection

Sets the communication speed.

Note: Cycle the power after changing this parameter to enable the new setting.
No. Name Setting Range Default
H5-02 Communication Speed Selection 0to7 3
H5-02 Communication Speed H5-02 Communication Speed
0 1200 bps 4 19200 bps
1 2400 bps 5 38400 bps
2 4800 bps 6 57600 bps
3 9600 bps 7 76800 bps
H H5-03: Communication Parity Selection
Sets the parity used for communications.
Note: Cycle the power after changing this parameter to enable the new setting.
No. Name Setting Range Default
H5-03 Communication Parity Selection 0to2 0
Setting 0: No parity
Setting 1: Even parity
Setting 2: Odd parity
Bl H5-04: Stopping Method after Communication Error
Selects the stopping method after a communications error (CE) has occurred.
No. Name Setting Range Default
H5-04 Stopping Method after CE 0to4 3

Setting 0: Ramp to Stop
Uses the deceleration time currently enabled.

Setting 1: Coast to Stop

Setting 2: Fast Stop

Setting 3: Alarm Only - Operation Continues
Setting 4: Run at d1-04
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C.4 BACnet Setup Parameters

B H5-05: Communication Fault Detection Selection

Enables or disables the CE detection for communications.

No. Name Setting Range Default
H5-05 Communication Fault Detection Selection Oorl 1

Setting 0: Disabled
No communication error detection. The drive continues operation.

Setting 1: Enabled

If the drive does not receive data from the master for longer than the time set to H5-09, then a CE fault will be triggered and
the drive will operate as determined by parameter H5-04.

B H5-06: Drive Transmit Wait Time

Sets the time the drive waits after receiving data from a master until responding data.

No. Name Setting Range Default
HS5-06 Drive Transmit Wait Time 5 to 65 ms 5 ms

Controller—Drive Drive —Controller Controller —Drive

Command message Response message Command message Time

24-bit length  H5-06 setting

Figure C.4 Drive Transmit Wait Time Setting

B H5-07: RTS Control Selection
Enables or disables RTS control.

No. Name Setting Range Default
H5-07 RTS Control Selection Oorl 1

Setting 0: Disabled. RTS is always on.
Use this setting with point-to-point or multi-drop RS-422 communications.

Setting 1: Enabled. RTS switches while sending.

Use this setting when using RS-485 signals for communications or when using the RS-422 signals for point-to-point
communications.

B H5-08: Communications Protocol Selection

Selects the communications protocol.

No. Name Setting Range Default
H5-08 Communications Protocol Selection 0,3 0
Setting 0: MEMOBUS/Modbus
Setting 3: BACnet
B H5-09: CE Detection Time
Sets the time the communications must be lost before the drive triggers a CE fault.
No. Name Setting Range Default
H5-09 CE Detection Time 0.0t0 10.0 s 2.0s
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Bl H5-10: Unit Selection for MEMOBUS/Modbus Register 0025H
Sets the unit for the output voltage monitor value in MEMOBUS/Modbus register 0025H.

No. Name Setting Range Default
H5-10 Unit Selection for MEMOBUS/Modbus Register 0025H Oorl 0

Setting 0: 0.1 V units
Setting 1: 1 V units
B H5-11: Communications Enter Function Selection

Selects whether an Enter command is necessary to change parameter values via MEMOBUS/Modbus communications. Refer
to Enter Command on page 320.

No. Name Setting Range Default

H5-11 Communications Enter Function Selection Oorl 0

Setting 0: Enter command necessary

Parameter changes become effective after an Enter command. An Enter command must only be sent after the last parameter
change, not for each single parameter.

Setting 1: Enter command not necessary
Parameter value changes become effective immediately without the need to send an Enter command.

B H5-12: Run Command Method Selection

Selects the type of sequence used when the Run command source is set to MEMOBUS/Modbus communications
(b1-02, b1-16 = 2).

No. Name Setting Range Default
H5-12 Run Command Method Selection Oorl 0

Setting 0: FWD/Stop, REV/Stop

Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive in the forward direction. Setting bit 1 will start and
stop the drive in reverse.

Setting 1: Run/Stop, FWD/REV
Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive. Setting bit 1 changes the direction.

B H5-14, H5-15: BACnet Device Object Identifiers 0 and 1

These parameters set the Instance Identifier of the BACnet Device Object, where the H5-14 value is the least significant word
and the H5-15 value is the most significant word.

No. Name Setting Range Default
H5-14 BAChnet Device Object Identifier 0 0 to FFFFH 1
H5-15 BACnet Device Object Identifier 1 0 to 3FH 0

Example 1: Set Device Object Instance Identifier of “1234”
1234 decimal is equal to 4D2H (hexadecimal)

Set H5-14 to 4D2H and set H5-15 to 0.

Example 2: Set Device Object Instance Identifier of “1234567”
12334567 decimal is equal to 12D687H

Set H5-14 to D687H and set H5-15 to 12H.
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C.5 Drive Operations by BACnet

The drive operations that can be performed by BACnet communication depend on drive parameter settings. This section
explains the functions that can be used and related parameter settings.

€ Observing the Drive Operation

A controller can perform the following actions with BACnet communications at any time regardless of parameter settings
(except for H5-OOparameters):

» Observe drive status and drive control terminal status from a controller
* Read and write parameters
» Set and reset faults

* Set multi-function inputs.
Note: Input settings from the input terminals SO and from BACnet communications are both linked by a logical OR operation.

€ Controlling the Drive

Select an external reference and adjust the parameters in Table C.1 accordingly to start and stop the drive or set the frequency
reference using BACnet communications.

Table C.1 Setting Parameters for Drive Control from BACnet

Reference Source Parameter Name Required Setting
b1-01 Frequency Reference Selection 1 2
External Reference 1 -
b1-02 Run Command Selection 1 2
bl-15 Frequency Reference Selection 2 2
External Reference 2 -
bl-16 Run Command Selection 2 2

Referto b1-01: Frequency Reference Selection for AUTO Mode on page 121 and Refer to b1-02: Run Command Selection
for AUTO Mode on page 123 for details on external reference parameter selections.
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C.6 Communications Timing

C.6 Communications Timing

To prevent overrun in the slave drive, the master should wait a certain time between sending messages to the same drive. In
the same way, the slave drive must wait before sending response messages to prevent an overrun in the master. This section
explains the message timing.

€ Command Messages from Master to Drive

The master must wait for a specified time between receiving a response and resending the same type of command to the same
slave drive to prevent overrun and data loss. The minimum wait time depends on the command as shown in the table below.

Table C.2 Minimum Wait Time for Sending Messages
Command Type Example Minimum Wait Time

* Control command (Run, Stop)
1 * Set inputs/outputs 5 ms
* Read monitors and parameter values

. H5-11=0: 50 ms
2 » Write parameters H5-11 = 1: 200ms <>

200 ms to 2 s, depending on the number

3  Save changes using an Enter command of parameters that were changed <>

4 * Enter with storage to drive EEPROM after initialization S5s

<1> Ifthe drive receives command type 1 data during the minimum wait time, it will perform the command and then respond. However, if it receives
a command type 2 or 3 during that time, either a communication error will result or the command will be ignored.

Controller —Drive Drive—Controller Controller—Drive

Command message Response message Command message Time

}‘—.‘4—»‘
24 bit IengthJ P Master sena

Wait Time

Figure C.5 Minimum Wait Time for Sending Messages

Set a timer in the master to check how long it takes for the slave drive(s) to respond to the master. If no response is received
within a certain amount of time, the master should try resending the message.

€ Response Messages from Drive to Master

If the drive receives a command from the master, it will process the data received and wait for the time set in H5-06 until it
responds. Increase H5-06 if the drive response causes overrun in the master.

PLC—Drive Drive—PLC PLC—Drive

Command message Response message Command message

[+t
24 bit length J L H5-06

setting

Time

Figure C.6 Minimum Response Wait Time
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C.7 BACnet Objects Supported

& Present Value Access

The Present Value (PV) of BACnet objects can always be read. In addition, some PVs can be written or commanded. A
commandable PV is similar to writing the value, but the value is actually written into a priority array. The value occupying
the highest priority in the array will be used by the drive. The convention for showing how the PV is accessed is shown in
Table C.3 and will be noted for the PV of each object.

Table C.3 Present Value Access Values

PV Access Name Description
C Commandable Value written to a priority array. The highest priority value in the array is then written to the drive.
R Readable Value is read-only
W Writable Value written to the drive

€ Supported Properties of Objects
Table C.4 Object Properties

Object Type
Property Device Analog Analog Analog Binary Binary Binary
Input Output Value Output Output Value

Object_Identifier Yes Yes Yes Yes Yes Yes Yes

Object Name Yes Yes Yes Yes Yes Yes Yes

Object Type Yes Yes Yes Yes Yes Yes Yes
System_Status Yes - - - - - -
Vendor Name Yes - - - - - -
Vendor_Identifier Yes - - - - - -
Model Name Yes - - - - - -
Firmware Revision Yes - - - - - -
Protocol Version Yes - - - - - -
Protocol Revision Yes - - - - - -
Protocol Services Supported Yes - - - - - -
Protocol Object Types Supported Yes - - - - - -
Object List Yes - - - - - -
Max_ADPU Length Accepted Yes - - - - - -
Segmentation Supported Yes - - - - - -
Local Time Yes - - - - - -
Local Date Yes - - - - - -
ADPU_Timeout Yes - - - - - -
Number Of ADPU_Retries Yes - - - - - -
Max_ Masters Yes - - - - - -
Max_Info Frames Yes - - - - - -
Device Address Binding Yes - - - - - -
Database Revision Yes - - - - - -

Present Value - Yes Yes Yes Yes Yes Yes

Status Flags - Yes Yes Yes Yes Yes Yes

Event State - Yes Yes Yes Yes Yes Yes

Reliability - Yes Yes Yes Yes Yes Yes

Out Of Service - Yes Yes Yes Yes Yes Yes
Units - Yes Yes Yes - - -

Priority Array - - Yes <I> Yes <> - Yes Yes

Relinquish_Default - - Yes <> Yes <> - Yes Yes
Polarity - - - - Yes Yes -
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Object Type
Property Device Analog Analog Analog Binary Binary Binary
Input Output Value Output Output Value
Inactive Text - - - - Yes Yes Yes
Active Text - - - - Yes Yes Yes

<1> For Commandable Object Instances only.

€ Analog Input Objects
Table C.5 Analog Input Objects

Object ID Object Name ngrt:; Precision Range Units PV Access
All Analog Input 1 Level 004EH XXXX.X - % R
Al2 Analog Input 2 Level 004FH XXXX.X - % R
Al3 Not used - - - - -
Al4 Not used - - - - -
AIS Not used - - - - -
Al6 Display Format 01-03 0502H XXXXX - - R
Al7 Scale Format b5-20 01E2H XXXXX - - R
AI8 Inverter Model 02-04 0508F XXXXX - - R
AI9 Rated Current n9-01 05DOH XXXX.X - Amps R

€ Analog Output Objects
Table C.6 Analog Output Objects
Object ID Object Name m;)grbus Precision Range Units PV Access
eSS
AO1 Analog Output 1 Level 0007H XXXX.X 0 to 100.0 % C
AO2 Analog Output 2 Level 0008H XXXX.X 0 to 100.0 % C
€ Analog Value Objects
Table C.7 Analog Value Objects
Object ID Object Name ngrzgi Precision Range Units PV Access
AV1 Not used - - - - -
XXX XX Hz
AV2 Frequency Command 0002H Depends on 0.00 to 600.00 Depends on C
01-03 01-03
AV3 PI Setpoint 0006H XXX.XX 0.00 to 100.00 % C
AV4 Not used - - - - -
AVS5 Not used - - - - -
AV6 Not used - - - - -
AV7 Not used - - - - -
AV8 Not used - - - - -
XXX.XX Hz
AV9 Frequency Reference 0040H Depends on - Depends on R
01-03 0l1-03
XXX XX Hz
AV10 Output Frequency 0041H Depends on - Depends on R
01-03 01-03
AV11 Output Voltage 0045H XXXX.X - Volts R
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Object ID Object Name Rn:glg:ss' Precision Range Units PV Access
XXXX.X
(for drives rated
above 11 kVA)
AV12 Output Current 0042H XXX XX - Amps R
(for drives rated
11 kVA orlower)
XXXX.X
(for drives rated
AVI3 Output Power 0047H R ALY - Watts R
(for drives rated
11kVA orlower)
AV14 Torque Reference 0048H XXXX.X - % R
AV15 Not used - - - - -
AV16 Not used - - - - -
AV17 Not used - - - - -
AV18 DC Bus Voltage 0031H XXXX.X - Volts R
AV19 PI Feedback Level 0038H XXXX.X - % R
AV20 PI Input Level 0039H XXXX.X - % R
AV21 PI Output Level 003AH XXXX.X - % R
AV22 CPU Software 005BH XXXXX - - R
AV23 Flash Number 004DH XXXXX - - R
AV24 Not used - - - - -
AV25 kVA Setting 003EH XXXXX - — R
AV26 Control Method 003FH XXXXX - - R
XXXX.X 0.0 to 6000.0
. (whenC1-10=1) [(whenC1-10=1)
AV27 Accel Time 0200H XXX XX 0.00 to 600.00 Sec w
(whenC1-10=0) [(when C1-10=0)
XXXX.X 0.0 to 6000.0
. (whenC1-10=1) [(whenC1-10=1)
AV28 Decel Time 0201H XXX XX 0.00 to 600.00 Sec W
(when C1-10=0) | (when C1-10=0)
AV?29 <I> Param Number — XXXXX 0 to FFFFH - w
AV30 <> Param Data - XXXXX 0 to FFFFH - \\%

<1> Refer to Accessing Drive Parameters and the Enter Command on page 320 for an explanation of how to read and write drive parameters not
listed in the analog or binary objects.

@ Binary Input Objects

Table C.8 Binary Input Objects

Object ID Object Name Xlggrggz Active Text Inactive Text PV Access
BI1 Input Terminal 1 002BH:bit 0 ON OFF R
BI2 Input Terminal 2 002BH:bit 1 ON OFF R
BI3 Input Terminal 3 002BH:bit 2 ON OFF R
BI4 Input Terminal 4 002BH:bit