


IMD 100 Integration manual 4189360015 Rev. H P1 PRACTEK

Disclaimer

The contents of this document are subject to revision without notice. PRACTEK Technology shall have no
liability for any error or damages of any kind resulting from the use of this document.

The English version of this document is the original language, and always takes precedence if there is any
discrepancy with a translation of the document.

i
AICHINFEINFTABT, A TATIERD o A8 ERBARS PR AR SORS 1T 7 22 A A A 8 28 Bt 35 AN 0 5
ASCREHJEIRTE 5 990, WERSC MBI (IR0 AWz, 18 PSSR ORI HE

Trademarks &ifr

PRACTEK PRACTEK is a registered trademark of PRACTEK Technology
PRACTEK J& 4 I A M M A

CAN® CAN is registered trademark of Robert Bosch GmbH CAN s Robert
Bosch GmbH )33 Mt i b

CiA® CiA is a registered trademark of CAN in Automation e. V. CiA /& CAN
EH L e. VA FIEM EE -

CANopen® CANopen is a registered trademark of CAN in Automation e. V.

CANopen & CAN 7& F 51k e. V. ITE R %

All trademarks mentioned in this document are the properties of their respective owners.

AR B R T AR N A% B T E 1K 77

Copyright

© Copyright DEIF A/S. All rights reserved.
JERAL
© WALy DEIF A/S fitfi . IR B T A BUR)

www.deif.com/wind-power Page 2 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1 Contents

Contents HF

1. INtroduction BEE ........cociieceiircier et a e n e 10
I 02T NY Lo 4L oY o s o 11

2. Safety precautions ZAETER EE T ...cvvcereeerrrrereersesassessesss e sssssssesss e sassssssss s sasssssesssssssesnas 12
2.1 Mechanical WOrK HUFEAENE .....c.ceureereereenessessesssessesessesse s s sssssssse st sssssssaneas 12

2.2 Electrical WOTK FEAAENE ..c.vuueeeereereeseseasessesssessessesssssesse st ssssse s st s st sssssssaneas 13

2.3 Thermal precautions B TP FEHE ....cocveeerreeiriierierisessssssesssssessse e sssessessssssesssessssssesssessssnsnes 14

3. Avoiding damage to the IMD BEGRIRIR IMD .....c.coveereerreeereereeseeeseeseesesassessesesseeseseens 16
3.1 Connecting the safe energy 8 E 2 HEYE cueveeverrerrerrerrerrerseessessessessessessessessesssssassasssssssesssseens 16

3.2 Switching mains ON and OFF HEE BT ELYR «.c.eeeeeeeeerrer e e ceeseesaesseses e sessessassssssssssssesneens 16

3.3 Overloading the ballast resistor $ZFEFHITER ...ococererereeeeerereeeeeeersesesssess s ssss s sssssrsaes 16

3.4 Connecting the mains with overvoltage Xz 335 A\ FLIR LRI B cvveeererserieseesessesaesenenaens 17

4. Mechanical integration HIBREE K ...ccveveeerreerreeerersiseressesssessssessssessssssssessssessssessssessnssssnenns 17
4.1 Integrating the IMD in a cabinet # IMD &£ EIZEXAE H ..o 17
4.1.1 Safety requirements ZZ AT EIR .....coouiiieiecceeeeeee e 17

4.1.2 Environmental requirements FREEZESR ........ooiiiieiceee e 18

4.1.3 Temperature considerations i BEVE B FE I ... 18

4.1.4 Mounting of the IMD in the cabinet 7EAE AT 2225 IMD ... 22

5. Electrical HW connections and requirements BB EZERER ..ccceeeeeeeeeveeeennenns 25
5.1 Shielding and EMC BEHIAT EMC .......vvvueeeeeeeeeesseessesseessesseessseeessesseesssesessaseesssssesessssesssssseees 31

5.2 Power connections (X1)EIEIEIE(XT) coeecrererererereeeeeesesessssssssssesesesssssssssssssssssssssssssssssssssssns 33
5.2.1 Motor connections requirements EEHTIZEFZZR ..o 35

5.2.2 Mains supply connections requirements == FLJFIZEBZER ..o 39

5.2.3 Safe energy connection requirements J& & FEVRIZEFEE R (oo 42

5.2.4 Ballast resistor requirements Hill B EEBHZER ..oooviieiiieeceeeee e 43

5.3 Peripheral and temperature connections (X2, X3, X4, X5) #} £k B& F1 {5 B EHE (X2, X3, X4,

;) TSSO 44
5.3.1 Connecting the motor brake (X2) ZEHEHMLEIZIER (X2) ooveeireiieciricccrees 45

5.3.2 Connecting the temperature sensors (X3, optional) &R F(EKZE (X3, 7Jik) .46

5.3.3 Connecting the resolver (X4)ZEEIRIEEE (XA) oo 47

5.3.4 Connecting the SSI (X5), optional i%#z SSI (X5) , AIIE cooveieieeeee e 50

5.4 COMMUNICALION JEE .eoveeereereereerrrieesessessesse s seses e sesss e s e seses st e ss e s e sae e s e s s snn s ssnsnnsnassnnnnnns 54

www.deif.com/wind-power Page 3 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1 Contents

5.4.1 Connecting the CAN bus (X6) 74 CAN ELZE(XB) ...ovoveereeeeeeeeeeecceeeee e, 54

5.5 Connecting 24V, digital and safety I/O (X7, X8, X9)i%E 24V. HFM %4 110 (X7. X8.
D 5 57
5.5.1 Connecting digital inputs (X9) IEZEFHINA (X9 oo 58
5.5.2 Connecting safety I/0 and digital outputs (X8)i& %4> 1/0 F¥ w4t (X8) ... 60
5.5.3 Connecting 24V (X7) 3z 24V (XT) oot 64
6. Functions description THEEHEZE ..o et s e s s s e ne s e s nn e s ns 68
6.1 IMD States IMD JRESHL ..cueueureurereeeessessessesseasesseuseasesessessssssssssesse st bas s sssssssssesssssesseanes 68
6.2 INternal flags PIEBERRE .oveeeceereeerereeessessecssssssssese s sssss s s sssss s s s sssssss s s ssssssssensssssssssnsasassns 76
6.3 Safe energy monitoring J5 & BRI ...cccceeeeeiere et e 78
6.4 Brake control BT R .....ccecceeeereeser sttt st e e a e a e s aenae e nenneens 79
6.4.1 Brake engagement (Brake output OFF)fil|zh#5#: & CHlhasfi M) v 81
6.4.2 Brake disengagement (Brake output ON)#llzl i & CHIZN# 4 TR ) ooeeeeieee 83
0% Y o o Tu 1T T Lo 11 [ T = 84
7.1 CAN/CANopen interface CAN/CANOPEN 2 ....eeeeeeereercrererseressessesssesseesessessessessesssssansns 84
7.1.1 CANopen network structure and management CANopen P45 45 #y 58 HE ............. 84
7.1.2 CAN proprietary Interface CAN G FHE T .o 86
7.1.3 CANopen interface CANOPEN FZ 1 ....ouviueeeeeee e, 89
7.2 Serial data interface B ATEIIEEE T ..ot 101
8. IMD configuration IMD ELE ........ccceeeeirimrrsimriessssessseesseesse e s sse s s sse s s s s s s e ssseessnensnnes 103
I B o oYY TV LI L YT w7 103
ST I I P o LV T 103
8.1.2 SOMWAIE BHAE ..ottt 104
B BT (=1 4V e 104
8.3 Turning the POWEr ON FT TFHRLYE ...cceererreerreererssesseesesssssssessesssssssesssssassssessssssssssessessasssnessssnes 104
8.4 Configuring general parameters BLE — S ..o 105
8.4.1 Configuring the general servo fields Bt B — B A IRIT .ovoeveeeeeceeeceeee e 105
8.4.2 Configuring motor data Ft B FEALEIIE .....oeeeeeeeeeeeeee e 115
8.4.3 Configuring the safety run fields fiL B % 421817 B covvveoereeneeree e 125
8.4.4 Configuring the CAN bus Fil B CAN JELZE ..o 128
8.4.5 Configuring the safe energy test Ft & 5 & HLUFINR ..o 129
8.4.6 Configuring pre-heating Bt B THH .......ooieeeceeceee e, 132
8.4.7 Configuring virtual limit switches Ft & FEHLRALTIFTE oo, 132

www.deif.com/wind-power Page 4 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1 Contents

8.4.8 Configuring manual operation Ft & FaIHEEE oovevveeeeeceeeceeeeee e 133
8.4.9 Configuring input-output logic Bt B 4 A H B HE ..o 134
8.5 Configuring the control parameters data Be BB HI S EEIE ..o oeerererererenenenenenesesenesenenes 136
8.5.1 General PID parameters — % PID S .......ccoveiiiiiiiiceec e 136
8.5.2 Configuring speed parameters Pt B IEE S ..o 140
8.5.3 Configuring current parameters BLE UL S EL ..o 148
8.5.4 Configuring magnetic field weakening parameters it B #1759 S L ..o 151
8.5.5 Configuring position parameters BLE M B L ..o 151
8.6 Configuring async. motor parameters and resolver offset it B 535l S M4 L 28w #2152
8.6.1 Configuring resolver offset FL B Zi I ZR ML .....ovevreecee e 152
8.6.2 Configuring additional motor parameters Bt & I ITEHLSE coovveveeeeeeeeeeeeeeee. 157
8.6.3 Configuring volt/freq control for async. motor 5245 LS B B /4R ] ... 159
8.7 Configuring SE charger parameters (option)ic & SE TR HAESEEEIN) ..eevverreerrerrerrannnes 160
8.7.1 Charger configuration management 78 FR 25 FL BB B .o 161
8.7.2 Configuring the charger with a script 5 AL B 78 L% ooveeeeeeeece e 161
8.7.3 Configuring the charger manually FZHE B FEHLES ooveeeeee e 163
9. Operational procedures FEEFEIT ...oovvrrrrcrrerrerrreer s e s e s e e s e s s e s ese e sse s sessnessnesnnesneenns 172
9.1 Brake test HllZMIITR ....ceoveeeeeerrererersrrsese s n e nnn e 172
9.1.1 PrereqUISItEs JG1R 251 oottt 172
S B e AV =Y (o] g I 172
ST IR T @ o= =1 (T T <X (3RO 172
9.1.4 Deactivation 157 .......coieieeeeeeee e 173
9.2 Changing actual position value (Pos. preset) E i SEFR AL BEME (LB .vvevevererernns 173
9.2.1 PrereqUISItes JE1R 25 ..ottt 174
ST o (12 (e o I 174
ST T @ o Y=Y =1 (1) 1T <X (3R 175
9.2.4 Deactivation 157 ........coieeeeeeeee e 175
9.3 Disconnecting AC mains from DC-link (Mains, disconnect) \ EL i BFEE W FFAC I BB (Ha,
B T 5 TP 175
9.3.1 PrereqUISItes JG1R 251 . oottt 176
ST I o3 (\VZ= i e o I 176
TR T T @ o =Y =1 (1) T /<X (3RO 177
9.3.4 Deactivation 157 FH .......coieieeceeeee e a e 177
9.4 Enabling the power module J5 B ELIRREIR ......ccoeieecereresre s s sesssssssssesssssesseesesssssssnssnens 178
9.5 Forcing speed zero TRHITEEUZE ....ccvceeeerrerreresserse s ssessessesss e sse s s s s saesassnsssessesanenenn 179

www.deif.com/wind-power Page 5 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1 Contents

9.5.1 PrereqUISItes il 25 .. oottt 180
I Yol A=Y (o) g I R 180
9.5.3 OPEIAtioN FEAF ...ttt 180
9.5.4 Deactivation 157 FH ..........ooeeieeeeeeeeee e 180
9.6 Manual operation TFEBNHEEAE ..ot 181
9.6.1 Reg. 0x01 bit 23 (SCl state) set to OK.....ooooiiii e, 182
Reg. 0X01 45 23 17 (SCIARZS) TEBITEET coovveoeoeeeeeeee oo eeeee e eseeeeesee e e eeee e 182
9.6.2 Reg. 0x01 bit 23 (SCI state) set to Not OK (safety chain tripped).........ccccccennninne 183
Reg.0x01 2§ 23 i (SCIARZE) WENAIER CZAREPETD o 183
9.7 Manual operation 360 FBIERIE 360......ccccceevrerieereerererisie s s sessessesssessessesssssesssssessssssssssssens 185
9.7.1 PrereqUISItes JE1R 25 ..ottt 185
S o (122 1o o I 185
S A T @ o =Y =1 (T T <X {3 185
9.7.4 Deactivation 15 F .....ccvoiviiee et 185
9.8 Manually activating the fan FBEBIRUE ..cccveerererererrerrerrerrersee e sessaesaessessessessessessessssssens 186
9.8.1 PrereqUISItes il 25 .. oottt 186
9.8.2 ACHVALON THIT +.veeeeeeeeeeeeee ettt ettt ettt en et n e aens 186
9.8.3 0PEIratioN FEAE ...ttt te et 186
9.8.4 Deactivation 15 F .....cvoiviiiece e 186
9.9 Manually initiating a Safety run FB BB EIBIT ceererererrerrerrerrersersessessessassaessessesessessesses 187
9.9.1 PrereqUISItes il 25 .. oottt 187
9.9.2 ACHVALON TIT +.veeeeeeeeeeeeeee ettt e et es et ee et n et n e nens 187
9.9.3 OPEIratioN FEAE ...ttt teeaens 188
9.9.4 Deactivation 157 FH ..........coueeeeeeeeeeeee et 188
9.10 Normal operation TEHEEEE ..eeveeereeeeeeeeeeeeeeseeeeeeesssssssess s s e sesesssssesssssesesesssssesesssssssssesesessenenes 188
9.10.1 PrerequUISItes G- ZEME < e, 188
9.10.2 ACHVALION BTG ..veveveveeeteee ettt ettt ettt e et se et et e et e eenens 188
9.10.3 OPEIrAtiON T ..ottt 189
9.10.4 Deactivation 15 [l ........coiveeeeeeeeeeeeee et 189
9.11 Pre-heating the motor FHEEHL ....ccceeeeerercecert e s s s s s seesaesaeeae e e e e s e s e sannens 189
9.11.1 PrereqUISItes G- ZEME o e, 189
IR I ANt (V7= (T 1 SR 189
9.11.3 OPEIrAtON FFEAE ..ottt ettt 190
9.11.4 Deactivation 157 FH ......ooe e 190
9.12 Restarting the IMD (by communication)E #7535 IMD GEITIES) .covvevrererererrsesenenens 190

www.deif.com/wind-power Page 6 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1 Contents

9.12.1 PrerequUISItes ST 28 oo 191
ST B Nt (V7= (1o I PR 191
9.12.3 OPEIrAtON FFEAE ..ottt ettt 193
9.12.4 DeaCtivation 15 [l ........coiv et 193
9.13 Safe energy (ultra-capacitors only) discharging 5% HJ§ ((XFRBLKBEAZS) BH..... 193
9.13.1 PrereqUISItES JE1R 251 oo 193
9.13.2 ACHVALION BT ..vcveveveeeteee ettt ettt ettt anerenens 194
9.13.3 OPEIrAtION FFEAE ...ttt ettt 194
9.13.4 Deactivation 15 ........coiueeeeeeeeee et 195
9.14 Tripping safety-chain outputs BhHl ZEFERH ..oevveeeeeeeerererere s sesenes 196
9.14.1 PrereqUISItEs St 281 oottt 196
S A ot (V7= (1o o I R 196
9.14.3 OPEIAHON HEVE rvvoeveeeeee oo e eeeeeeeseeeeeeeeses e e e eeeee e ees e eesseeseeeeseeeeseeeeeeeeseeesenes 196
9.14.4 Deactivation 157 FH .......oeiieeeee et 196
9.15 Turning the power to the IMD on E2E IMD ELJF .......ccceeeeverreerrerrerreeseessesssssssessesssssssessees 197
9.16 Updating Firmware T HTEF .....cccoveerrirrerreerserresrseese s e sseessesssssssesssssssssnesssessssssssssssssssnssnes 197
9.16.1 Updating firmware with the Service USB connector method 1 ] k45 USB i&4:4% 7
VETEHEI oo 199
9.16.2 Updating firmware with CANopen files through USB “service” connector method &
it USB “IkR%s” s 7128 CANopen SCHFBE BT v 204
9.16.3 Updating firmware through CANopen i CANopen BT E A ...c.oeevveeeeiieee 216
9.17 Using digital inputs and outputs A EFZEATIZTH e 217
9.17.1 Digital OUtPULS FL TR ..veeeee et 217
9.17.2 Digital INPULS ZLTHIN oot e s an e 219
9.18 Using SSI Encoder to determine blade position {f ] SSI 4Rl A ALE ..cceeeeeee 220
9.18.1 Retrieving position from single-turn encoder M HFE 4RI 2K RALE ..oovvceveeeee 220
9.18.2 Retrieving position multi-turn encoder % £ F LA AL E ..o, 221
9.19 Retrieving error additional information (error snapshot)Ky &4 iRM IS B GEiRRE) 223
9.19.1 PrereqUISItES JE1R 251 oo 224
9.19.2 ACHVALION BT ..veveveeeeeteee ettt ettt ettt et anetenens 224
9.19.3 OPEIAHON HEVE rvvreveeeeee oo eeeeeeeeeeseeeeeeeesee e e s e ee e ees e eesseeseeeeseeeeseeeeeeeeeeeeseees 225
9.19.4 Deactivation 157 FH .......oeeieeeieese e 226
10. Units conversion B ......coccceece ettt e sae e ae s a e se e e 227
10.1 Converting position values Z A7 B ......ccceevrreerrerrerrerseessesssssssesesssesssesssssssssssssssssseses 227
10.2 Converting voltage units to volts ¥ B [ BRI B RET oo 227

www.deif.com/wind-power Page 7 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1 Contents

10.3 Converting temperature values F BB B ....ccoovvrrrrererererserreres s s see e sae e sse e e e enens 227
10.3.1 Converting power module temperature (T-igbt)# it FLERHLRE (T-igbt) ........ 227
10.3.2 Converting motor temperature (T-motor, KTY 84 sensor)i it FAALIRE (T R HHL,
I T 3 RO 229
10.3.3 Converting motor temperature (T-motor, Pt100 sensor)# B HLiR (T FY L,
e RO LU e R 233
10.3.4 Converting temperature Pt100 sensor (Pt1 to Pt4) ##u5 FF Pt100 £ 8#% (Pt1 %)
[ 2 237
10.3.5 Converting (internal) air temperature (T-air)##: (&5 2SEE (T-air) ... 241

10.4 Converting current values FH I ....ccvceeeereereerere s sae s sse e ssessesse s e s s snenes 244
10.4.1 Converting current raw values to Ampere ¥ FLif B GG F BN 25 oo 244
10.4.2 Converting Ampere to current raw values #4255 5 # N FIRRGEE v 244

10.5 Converting speed values FeHiE fE{H ..oocererrerrerrerrersersesssessessessessesseseesessesssssassasssssssssesnseses 245

10.5.1 Converting speed values from raw values to RPM 35 & {5 M R 4518 ¥4 3 RPM245
10.5.2 Converting speed values from RPM to raw values 4% 55 )\ RPM #: 4 y JR 1515245

10.6 Converting torque values F il AE B ..o eeeeeeeeeee e rerere s s s s e saesaesae s e s e sre s e s e e e nanans 246
10.6.1 Converting torque raw values to Nm KA S UG EFHT NM e, 246

10.6.2 Converting Torque Nm to raw values ¥4 Nm FEHA JEIRE oo 247

11. Protection and errors description fRH IS5 RIEIR ..ccoveeeeeer e 248
11.1 Voltage protection and errors B EfRF AL IR ..coveeeeeeerrereresesersese s se s 248
11.1.1 Overvoltage error FHEIEFE TR ..o, 248

11.1.2 Under voltage error RIEEE IR ....oviveeeceeeceeeee et 248

12. Errors and warnings £5 iR ... 249
e oY T = 249
12.1.1 Charger (option) errors 78 Hids CAIELE) FETR oo 253

12.2 Warning liSt T FZR ...veuereeereeeeeeeeeeesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassns 253
12.2.1 Charger (option) warnings 7t &% CGEFE) B e, 255

12.3 Error 10g ZE 1R H R comrecceirerre st ess e resasas e e s sas s e sasas e se e sas s e s esasas e e e easas s e e nsnnns 256

13. Parameter description ZEULHH ...ccccveieeceeccrcre e 260
13.1 Parameter types BEITET ..o ssss e ssss s s e e s s an s 260
13.2 Parameter bit Mapping SEUALIRET ..cvveerecereerirre st rressse s s ssssseessessssssnessessassssessnssanens 261
13.2.1 User options (01)FH FTIETH (071) ...veeeeeeeeeeee ettt ene e 261

13.2.2 User state (02)FH FTARZF(02) cvoveveveeeeeeeeeeeeeee e, 264

13.2.3 User demand (03)F 73R (03D vouieeeeeeeece e 267

www.deif.com/wind-power Page 8 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1 Contents

13.2.4 Drive status (40)IRFNEIR (40D o 269

13.2.5 Device Mode (51) BT (51) ..vrreeeeeeeeeeeeeeeeeeeeeeee e en s 272

13.2.6 Device option (BA)EAIETT (BA) eoeieeeeeeeeeeeeeeeee e 273

13.2.7 Errors/warnings (8F )E iR/ ZE T (8F) cuviueeueeeieieeeee ettt 275

13.2.8 Logic Out block (98)3Z A HHHL (98) .....veeeeeeeeeeeeeeeeeeeeeeee e, 276

13.2.9 LOGiC in DIOCK (9B)IBHEHL (B ..vvrvveeeeeeereeeeeeeeeeseeseesseseeeeseeeessesesseseeseessssesesseesseens 277

13.2.10 User motor options (A4)F F FEHLIEIT (A4) ..veeveeeeeeeeeeeeeeeeeeeee e 279

13.2.11 Logic in/out block state (D8)iZ 454 N\ /4l HHEHRZS (D8) v, 280

13.3 Parameter list BEITR ...t r st et e e ae s s e et s e s e aesaesaeeaeeae e e e e e e e nen 282
13.3.1 Charger parameters 7 HLEF B ....oouivceeeececeeeeeeee e 313

13.3.2 Error history parameters iR J7 B S H ..o 318

14. ReViSion NiStOry 1B 1T T8 c.uuiiiiiierecersessesse s e s e e s sse s sasssessesssnssnssnssssssssssnean 328
15. Product user documentation F= i F 7 ST et 335
16. GIOSSArY TAITEFR «.veeeeeeeeeereeeesieeeescese e saesss e sse st s e sas e sae e ssesas e sne s ssessesesse s esesseseesenansssens 339
16.1 Terms and abbreviations RIEFIZES ......cccucreerrrrerssserssssesssssesssssesssssssssssessssssssssssssssssssssens 339
372 T £ < A 340

www.deif.com/wind-power Page 9 of 341


http://www.deif.com/wind-power

IMD 100 Integration manual 4189360015 Rev. H P1

1. Introduction =

This document describes the IMD 100 in details to enable the integration of the IMD in a pitch system.
Itis intended for customers R&D personnel, who will integrate the IMD in the pitch system. All aspects
of the integration are included in this manual:

ASCREVEAR 4 T IMD 100, SEHL IMD SRREIRR R G . AL K IMD R38R R 40 1%
PRER NG B AT E T AR T U5 T:

Mechanical integration: HLIRAE %.:

o Mechanical specifications and requirements #/LHAL S FITE K

o Description of mechanical installation options /14 % 2% 1% i 15 i
o Space requirements %] 3R

Electrical requirements: F, /< %25k

o Description of electrical connections Hi< %% )i 1]

o Requirements for all electrical interfaces Ftf L2 11 35K
Configuration fii &

o Configuration of the IMD for a specific system using the IMD Manager 1 ff] IMD manager {4+
NFHE RSB E IMD 24

o Creation of a configuration file for use in production 8% 4 7= i fic & 14
Operation — control and monitoring iz 47— il Fl i 4%

o Communication Jf {5

o Operational states iZ/7 kA

o Input and output states fiy A Fll% HARZS

o Monitoring parameters i %24

o Warnings #45

o Errors &

o Interpretation of numeric representation — units’ conversion {7 % 7~ ) i Be— B 4 i
Starting the IMD in the laboratory for the first time & /X {E 5256 % 5 2 IMD

@ Read instructions 5235 81

Read the IMD 100 function description(document no. 4189360013) in order to understand
the functions of the IMD. Description of the functions is not repeated in this manual.

References are made in this manual to IMD 100 Installation instructions, IMD Manager
Installation instructions, IMD Manager user manual and IMD 100 Datasheet. Have these at
hand while reading this manual.

B2 IMD 100 ZhaeMEE: (3044w : 4189360013) LA 1 % IMD WIIRE. AFMAHELRD)
REVLH] .

AFMPZSET (IMD 100 223536 8) . (IMD Wb 233t ) . (IMD Manager #f4:
MY A1 (IMD 100 ##35) « PSR TMH, 156 S % i X e Tt
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1.1 Conventions #x7+

The following conventions are used in this document: £ A SCAY o3 E LA 15451«

Used in document

FE SR A
Monotype font
S Z N

P

—

A

Danger!fg [ !
Warning!% & !

CautionlyE &!

S
®

Current FBi7t

IMD

Binary description

By i il Eiiipny

Description #id

Used when describing a path or text input in a machine human interface

T NNLF T ik g A2 BOCAR

=SSy

Used to illustrate a space and Enter characters T~ &7~ 25 4% Fl 0] 42 7455

A yellow symbol that illustrates hazard type (this symbol is an example for
general hazard). There are different types such as electrical, chemical and so

on. KN fE SRR I AT S (AT T 2 — BERKnpl). A AFKRE, s
A g

A signal word used to indicate an imminently hazardous situation, which if not
avoided, will result in death or serious injury. (ISO 3864)H 145/~ K& fa 517
BUHIME 5], WURANEES, R RBHETEE(1SO 3864)

A signal word used to indicate an imminently hazardous situation, which if not
avoided, could result in death or serious injury. (ISO 3864)H T 15/~ & S Gl
TEOLRIE i, WoRAE S, K FEOET B E L (1SO 3864)

A signal word used to indicate a potentially hazardous situation, which if not
avoided, could result in minor or moderate injury. (ISO 3864)f T # /R G
B OLHIME SR, RAEE S, FIRES SRR MECTER NS E. (1ISO
3864)

A blue symbol that illustrates a need for mandatory action. In this example
read instructions. Other types of blue symbols exist and always indicate

mandatory action. #7% BRI SRHIME R M RIS (75 5 TEADIA,
. TR RS R 0 5, I FLUAR S RIS

A symbol used to draw attention to extra information or an action that is not
mandatory I T~ #7573 S A M B B E R f A i 1 £

When “current” is used it always means electrical current. When a reference
to time is made “present” or “ongoing” are used.>4f# f “current” i — % &35
R 3R LFIAIRY, Mo “4F07 8 “ IEER T .

When the IMD is mentioned, it means the IMD 100 series ixX H 2 2f¢] IMD &
& IMD 100 7= i &%)

In binary descriptions the first bit is bit zero £ @t fiid d, 25— Bit 0
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2. Safety precautions L4 5 ==1]

0 Attention 3 &

The permitted environmental conditions must be observed. W25 <5 28 V7] 13445 2644

EN 60204, and relevant local regulations must be observed. X ZiiE 5 EN 60204 F1 243 4H >
ERL

Power supply of protection class | and of protection degree IP20. Do not use outside or in
wet or damp rooms. i 7] 7E 4 TR 1) F5 8] P9 A A B 4P <520 | FIBL 3P4 2 1P20 (1 HLJR

The equipment must be installed, operated and used for its intended function as described
by the manufacturer. If this requirement is ignored, safety protection provided by the

equipment may be impaired. {4 5% [ il i O B 22 2ke . BRAE AN 1502 LA SE B U1 2
e MR BHSILEOR, B R A %R T RE & 32 BN .

In the event of a fault we recommend that you return the unit to the manufacturer. %11 5 H 1,
H R, FRATT R VTR 1 % AR [ 3 7

Company policy and local regulations regarding PPE must always be followed, regardless
whether the PPE is shown in this manual or not. Lit A& T 42 75 s PPE, #BWAZA %1%

ST 9% PPE 2w BN 24 3k

2.1 Mechanical work #]# £\

Use eye, hand and hearing protection {#FHIREE . FMIF HEPFEE

Use protection for eyes, hand and hearing, if the mounting holes for bolts and
heat sink need to be made. i 7 Z M E IR MBS )25 fL, 1B HIRE
T RIPEEE

‘: Caution! JX & !
Risk of hand injury. F=#B52 4% XU

The IMD is heavy. Be careful with your hands when mounting the IMD in the cabinet.

IMD 1R E . {EASRAE 222 IMD i, 15 /NOEHF.
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2.2 Electrical work 85 {E\

<

A\

Disconnect power ¥ HJE

Ensure that all power is disconnected when working with the IMD, except for during testing,
commissioning and service. fEff [ IMD B, BRI, AFNGEEIARIZ5, R OR BT A FRIE AR
E}lt*ﬁa:l:o

Danger! fGf:!

Risk of burns and electrical shock from short circuit, electrical arc and uninsulated wires.
Commissioning and maintenance work on this device may only be carried out by an
instructed qualified electrician. %72 FELIIRI AR 46 2k FEL 254 K0 R b FE B o 12 18645 Pk
ey TAE R e A 21 1A H Tk T .

o Live work is not permitted, except for during test, verification, commissioning, and

service. N FevFar AFML, BRARFELERE . SoE. BRI

e Observe local regulation when working with electrical components.{ii F F S Jc 2544,

RIS 2 i AH SRR

¢ When the IMD has been powered, there is a risk of stored energy even when the power
is disconnected. Wait 5 minutes after the power is disconnected and verify zero energy
according to company procedures on the outputs before performing any work.7t IMD &
£ IMD @ RIS AL R, R DIT AR, AR R AR XS . Wit iR 5554 5 7
B, IR IR WD BRI R fa tH AE B9 S FE AT AR A A

Caution! & !
Risk of electrical shock from touch current if the protective earth is removed when the IMD is
energized. 7 IMD I8 FLISS, W SLRER ORGP EEH, Bl IR il FELG I

Do not remove the protective earth is removed when the IMD is energized.

THZIAE IMD Gl LI PR R R #53th
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2.3 Thermal precautions 53+

Info 52
During operation, the IMD can reach high surface temperatures. The temperature levels
depend on the ambient temperature inside and outside the cabinet.

FEIZATIANE], IMD AR TR B2 T e R e il B8 S G R T AR AR P AR R PR B

Warning! &% !

Risk of severe burns.

The heat sink of the IMD can reach high temperature.

Do not touch until the surface (see pos. 1 in Figure 1 on page_15) is cooled down.
A T E R E R .

IMD st T DAIK BIAR e R I

ERE (W6 13 TE 1 AL E 1) WHLZHT, B2l

& Caution! {3 X!
Risk of burns.
The sides of the IMD can reach medium high temperature.
Do not touch until the surface (see pos. 2 in Figure 1 on page_15 ) is cooled down.
A RO fER .
IMD {43 i ] 35 21 o s i o
TERIM (S 13 B HHIALE 2) BAIZHET, T2,
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Figure 1  Hot surface areas [ 1 # & [X 15
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3. Avoiding damage to the IMD 52421 IMD

Certain situations may result in product damage and should therefore be avoided by observing the
precautions described in this section. These situations are not likely to occur under normal use of the
IMD, but might occur in the lab or during service.

The situation list may not be comprehensive. Other, unknown situations that are not described in this
section could occur.

FEEAH DU AT RE = FEUT AR, DRI N e T8 S A T A TR 15 SRR G o E IR AR IMD I X 2
DUANKTATREAR R, (AT R A SR = s (B Y] .

UL AT REA T AT RE S R AR R I HARREIE DL -

3.1 Connecting the safe energy “i /5% BR
Possible damage: Damage to internal power components. #3348 il GEPE: P & EL YR AL {44530

o How to avoid
If the safe energy was disconnected from the SE terminals, the mains supply must be
turned on before the safe energy is turned on.

QrAn] T H «
W5 2% FYR e T OCIT, A2 el fiYR, AR5 BRIl G & IR GE S T ok

3.2 Switching mains ON and OFF 15§ f14 FF 885

Possible damage: DC-link Pre-charge circuit damaged due to repeated MAINS ON and OFF
operations

BURRTRENE: T EREGEMBT REERAE, R A IS A HL R R

How to avoid
If the MAINS connections are switched ON and OFF more than once, wait 60 seconds
before switching ON after switch OFF.

QrAn] T H «
T R A R E AR T R R, IS E IR R 25 £ 60 FD 5 R I .

3.3 Overloading the ballast resistor |z 85 HiT %

Possible damage: Ballast circuit ((switch or resistor) damaged due to overload 38 a] fe 4. #1|zh HL %
CFRECH D R #mHiin .

o How to avoid: &[4
e The ballast resistor value is adequate for the DC-link Vmax. 1|z} H1 BEAE & LA 2 e A BE
A AE
e Never use single pulse longer than 1 s during safe energy test. 7t & £ L IE M A 7], 1)
)4 PRI 1 AP B ik
o Wait 10 minutes (at 25°C) if the IMD is restarted and the ballast resistor has been
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loaded (hot) . 415k IMD 5 Hilzh B EH A, IR 25°C (SRR T 4545 10 S8R ia
AT HAL.

3.4 Connecting the mains with overvoltage Xzt g N\ BE B IT S
Possible damage: Total damage to the IMD 31K A] GE 4 IMD 58 4453k

o How to avoid:
The mains supply must never exceed the range specified in the Data sheet.
LUNGIBEESE
= F R R AN R o i R L E I TE

4. Mechanical integration 74 5

This section describes the mechanical aspects of the IMD. See IMD 100 Datasheet for physical
dimensions. &5/ 47 IMD I T TH . A -EERF, 1520 IMD 100 3%

4.1 Integrating the IMD in a cabinet 5 IMD &5 2| & &4/

4.1.1 Safety requirements Z4ZEk

The IMD must be installed in a room or location to which access is restricted to skilled or instructed
persons by the opening of a door or the removal of a barrier by the use of a key or tool and which is
clearly marked by appropriate warning signs. JXz)j#s 201 %2 2 EH AR N a2 1 18 SN DL st 48 FH 4
REEE T B AT 18R RS A Re b NI D5 (M BAL B, I HAZ D5 (M B B 0 20 8 bR A0 4 (& b
+

PIARYC)

The heat sink (both in and out) can get hot depending on the ambient temperature and the activity of
pitching the blade. If there is a risk of people touching the back of the IMD (the heat sink outside the
cabinet) it is recommended to implement measures to protect personnel such as physical guards,
information, or any other means. #i#as (NEFISNES) FIREAEH,  EAREGR T IR E5EUR R A AR 20tk
o WIRAFAEN G Hefil IMD 51 AR SMELEES) RS, EUCREIER . 15 B IR S5 16 i
BEAT N FRIF

Figure 2 Risk of heat hazard
K 2 3 KU
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4.1.2 Environmental requirements IFEZER

The IMD must be mounted in a closed cabinet (minimum IPxxB) where the requirements for ingress
protection of components inside the cabinet does not exceed IP 20.

The IMD heatsink is mounted through a hole in the cabinet and requirements for ingress protection
outside the cabinet do not exceed IP 55 (IP 54 for IMD 122 B).

When designing the pitch system, pay attention to IMD location in the hub, to avoid debris entering the
heatsink (1). Take the hub rotation into account, so that loose objects are not funnelled into the
heatsink.

IMD 2 45 22 B AE — AN AR AR T GG IPxxB) AR R 0 B P 4 4 B SR R IP20.
IMD B ES R AR N 22 FL 7 W23, M APPSR SR AT IP5S5 (IMD 122b 4 IP54).

BB RGN, WEERBIPH IMD A28, Bt NS (1), RBRBUEHSIEEN, ika
(LEOEZEE PN CT A

Figure 3 Environmental requirements and considerations [& 3 3R %R Al & FH i

For other environmental requirements, see IMD 100 Datasheet. HAh ¥ 4% F 3Kk W, IMD 100 ¥ % .

4.1.3 Temperature considerations ;5 E 3 &=

This section describes the considerations concerning temperature and ventilation when designing the
cabinet in which the IMD is placed, and the location of the cabinet. A~ 5/ 4 7 %t 2234 IMD 48546
I, A IR A KA BV I, DL AR A & .

4.1.3.1 Cabinet cooling considerations &35S AT EEL

The ambient temperature range defined in the IMD 100 Datasheet must be maintained at all times.
This also applies inside the cabinet, where the IMD itself also contributes with heat radiation, mainly
because part of the heat sink is located inside the cabinet. The IMD shuts down the output drive at
90 °C, thereby the heat sink temperature will never exceed 90 °C.

AR ZARES IMD 100 b & b HUE AR R VE . IX i F T ACRAE N, IMD A B th 2 A 3R
5F, FERPINE AL T AR AE N . IMD 7E 90 ° C I G Pt AR ), PRl IR R B e A
it 90 °C.

IMD 122:
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Figure 4 on page 19 shows the heat radiation of the IMD inside the cabinet as a function of the heat
sink temperature. At this temperature, the heat contribution from the IMD inside the cabinet is
approximately 69 W.

55 19 DU 4 7R 1 ARSRAT Y IMD122 (1 HAHR S B BICRER IR P IR Ak . FEGIRE T, 2224 Y IMD 7
AR ZIN 69 W,

Radiated
effect (W) 70

40 /
30 /

" /
10

0 - ' ’ ™ Heat sink
20 40 60 80 100 temp. (oc)

Figure 4 Radiated heat from the IMD inside the cabinet
Kl 4 AR A IMD SR 2 B
IMD 135:

Figure 5 on page 19 shows the heat radiation of IMD 135 inside the cabinet as a function of the heat
sink temperature. At this temperature, the heat contribution from the IMD inside the cabinet is
approximately 81 W.

19 TUHIE 5 WoR TARRAE A IMD 135 [1HAKE I BRI A8k . EEEE TR, PR IMD P24
2N 81 W,
Radiated

effect (W) 80 -
70 //

60 /

50 /

40
» /
20

0 ; ; . Heat sink
20 40 60 80 100  temp. (°C)

Figure 5 Radiated heat from the IMD inside the cabinet
Kl 5 AR A IMD BitoR & B
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4.1.3.2 Free space around the IMD K575 &/ )5 =~ 25/8]

Outside the cabinet, keep free space around the IMD at least as shown in Figure 6 on page 20 (IMD
122 C), Figure 7 on page 21 (IMD 122 B) and Figure 8 on page 21 (IMD 135). There must be
adequate ventilation in this space.

Inside the cabinet, keep at least 20 mm free space from the sides of the IMD and 80 mm free space
from top and bottom of the IMD. There must be adequate ventilation in this space.

TEAZIAE A1, ﬁmf#VMQOAm@6MM1ﬂC)%ﬂ1Am@7mm1ﬂBﬁﬂ T 8
(IMD 135) F s 17 0AE IMD & Bl Tl B 5 R s | o 3X A2 () b 40 /2 0% 1)

FEHLKE NS, IMD (T %5 /0 7 B8 20mm 23 18], IMD TH &6 AR 35 2/ 75 B8 80mm 23 [d] . X ANAS 1A A2
SR 13 X

Heat sink Ei#gs 80 mm
inside cabinet tf
N
1100 mm
25 mm 20| mm' |
<4—>

R
R
B

&

80 mm

Outside cabinet (back)fE5H (T inside cabinet (front)tE /N (FI#E)

Figure 6 [IMD 122 C free space requirements
K6 IMD 122 C 75 4345 A Bk

Note for IMD 122 C: The 100 mm indicated is recommended to enable easy replacement of the fan.
The minimum requirement due to temperature is 50 mm.3Xzh#% IMD 122 C fyEREFH . 0] =S [AE Y
NUTR BRI 100 ZoK DA B4 WU o TR B RN, fe/ 225Kk 50 =K.
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Heat sink E#gs

inside cabinet £ 4 80 mm

20 mm

80 mm

Outside cabinet (back)fi 5T (F71H1) inside cabinet (front)ff Y (Ri#E)

Figure 7 IMD 122 B free space requirements
K7 IMD 122 B Z5 28 A 2R

Heat sink it
inside cabinet 5 4

136 mm

J

Outside cabinet (back)fE4t (1) inside cabinet (front)tE N (Hi#E)

Figure 8 [IMD 135 C free space requirements
K] 8 IMD 135 C 2% [m] Bk

Note for IMD 135: Consider the outside space (25 mm) around the IMD with regards to fan
replacement.

IMD 135 HyE S g Il: 72 S # XU 2% 1& IMD A [l 2P ER 45 1R (25 mm).
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4.1.4 Mounting of the IMD in the cabinet ZEZ: 35 %% IMD

A rectangle hole and 14/16 x 7 mm holes for M6 bolts must be made in the cabinet where the IMD is
to be mounted. & Z7E IMD FT{EIAR3E4E F o M6 1842 T — N TE LA 14/16 X & 7Tmm fL.

The holes for the bolts and heat sink are to be made according to the following drawing: ##2 I H 4%
L% B

_236.00 4
157.00

97.75

Top of IMD

195.50

293.25

391.00

Figure 9 Cabinet cut-out drawing for IMD 122 & 9 IMD122 7= 3245 - FL K]
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K19 IMD 122 Az 2246 I L&

9.0

214.0
107.0

321.0

428.0

535.0

Figure 10 Cabinet cut-out drawing for IMD 135 /& 10 IMD135 25 341 ¥ LI
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Ensure there are no sharp edges that can harm the workers who will mount the IMD. B {54 &5 1114
G PiE 224 IMD 1 T

A gasket seal at the back of the IMD ensures tight assembly (122 B: IP 54, 122 C/ 135 C: IP 55) ) as
shown in the following figure (pos. 1). Fan housing might differ from the shown figure.

IMD 75 [H] [ 28 ) 25 B AT A (R 535 2035 (122 B: IP 54, 122C/135C: IP55) ) , I FE (i & 1)
Fime RSN e 5 EURANAL.

O

D
O

IMD 122 IMD 135

Figure 11 Gasket seal at the back of the IMD
Kl 11 IMD 75 T8 i) 24 P 3 3

In order to ensure that the gasket is properly compressed, the optional mounting frame can be used.
All needed material is delivered in the package, and it is possible for one person to mount the IMD in a
cabinet. See the IMD 100 Installation instructions for the installation procedure using the mounting

frame. Jy 7 i DR AP 5 IR A IS 48, TR AR 23 S0 00 . Ty e B AR AR AE e rh e, — S A mlieT
LR IMD 22 e AR AR rh o A7 A e SR I BB 1%, 1520 IMD 100 22365

If the mounting frame is not used, it is recommended to use 14 pcs. M6 mm bolts and M6 nuts to fix
the IMD in place. Use serrated washers to ensure that bolts do not open unintentionally due to
vibrations and extensive temperature changes. Ensure that the necessary torque is applied to the
bolts and nuts to ensure a tight assembly, and that the cabinet wall is adequately rigid to ensure

proper mounting. U1HRAMEH 2235 348, @UE R 14 > M6 mm #2481 M6 12EEE IMD & & #6r. i
FH 4l D 28 B R AR AN 2 (R s R0 L B2 i ZU AR AT 7 AT T o 5o AR AR Bt i B4, AR PR3
BoR 2, HAE AR IR R RE B R NI, DARROR IERf 2226

Info 8
Be aware that the IMD 100 Installation instructions does not describe in details the
mounting procedure if the mounting frame is not used.

TEER, WA 22253048, IMD 100 22353 B AT VEYI UGB 22 281 7
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5. Electrical HW connections and requirements &= {4+

EFEAIE K
This section describes in details the electrical requirements for all terminations of the IMD. 25 41 4
A7 IMD ) FT A i1 ) AR

The following figures illustrates the variants of the IMD with their HW functions: F E &7~ T IMD AN [H]
Fi A B FCRE A 1 e
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Aumeks X7: 24V DC
9 0 o0 o |
@ I EMC filter
EMC filter I | B
13 | —
| GND 24
AC monitoring —
IRec:tifielr : o ° X2:Motor
I brake
@ ]
: ' ! = X9:Digital input
- o :Digital inputs
Grid I [24v
Resolver RFE,RUN,
on/or ) I LS1,LS2,
Galv. | _ DI 1-Dl 4
I L isolation
Pre-charge | common ext.
]| GND X9:9
+— DC-link : ] | X9:Digital inputs
DI5-DI 12
Capacitor bank
—1l |
1 | I
DC-link common ext.
monitoring | 2l | GND x9:18
| + 24 vV —Jg
+5V —9ol | X4: 88|
I GND 24 _:': encoder
_ |
~~~ v
xisate || 1< o [ x6: cAN
energy |f Lo CANGND [
¢ 1 &
o _
l o© o
<
— | © X8:SCl 1 &2
X1: Ballast]|+ i (u'3
resistor 5._@_. = R i
hd I o
S I
1= \ X8: SCR1&2, RO
Output ©
— module | o |
(IGBT) I % o[ Common ext. + 24 v
[72)
l g Lo || Digital output
1= — R DO1-DO8
o GND
I % A A\ Common
In’—_ | | "“AAA o] | ext. GND
L 1 Il---o:o »oé| [66660600069]

B ] < < O N
X1 motor § 3¢ E¥gesx
X5: Resolver  X3: temperature

sensors inputs
Figure 12 IMD 122 B
Kl 12 IMD 122 B
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EMC JE it %
X1: mains X7.24VDC
L] ] o o I
@7 | EMC filter
EMC filter I I_“ I
% : —
111 I GND_24
AC monitoring | —
| i | : — & —o
Rectifier
| Py o
- + I e O
Grid | 24V o
5 V|Resolver [o]
e i g) R I 6 15 v ~
GNDJGalv_ __
| isolation
+5 V]
Pre-charge |
I 724 v| SSI R
« DC-link » I GND_21 =
Capacitor bank | ‘o
— I
DC-link
monitoring | R
I =1
120...900 L Optiona|
PSU 5]
* out24v| _L_
_ GND_24
|
I = ) R
? 270...900 V Cl)jpstchJ)r)aI =
X1:Safe| |+ ( IS
SHEFGY Charge mandatory
; 0..500V for option) —
' Yo
cl A
o
=] |
o
Qutput ml: N
1
module g)._)-l'-f? il
o
(IGBT) olS
= 212 T o
= §|5 GND A R
<
# &i8 | || =aiAl
= LU ] _
6 o &6 o D_IC .Fl"l‘l‘h_poouéémbcq o
; > >
X1: motor é T GEEEE

X5: Resolver

Figure 13 ¥ 13: IMD 122C/135C

X3 temperature
sensors inputs

X2:Motor
brake

X9:Digital inputs
RFE,RUN,

LS1, LS2,
DI1-Dl 4

common ext.
GND X9:9

X9:Digital inputs
DI5-DI12

common ext.
GND X9:18

X8:8Cl18&2

X8:8CR1&2 RO

X8 Digital Outputs
DO1-DO8

Common ext.
+ 24V X8:11

Digital
output

Common ext.
GND X8:20
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All connectors in the IMD (with the exception of the earth terminal) are push-in spring connectors,
which can withstand the constant vibration in a wind turbine while keeping a good electrical connection
as well as providing for fast installation process. Except for the power connections (X1) all connectors
are male-female (removable) connectors that makes it possible to make wiring sets for production,
thus enabling fast assembly.

For detailed description of how to use the different connectors and the specific safety precautions
needed to be taken, see the IMD 100 Installation instructions.

Following is an overview of the connections that need to be made.

IMD 1) i A7 S 5 s (Bt 7 BR A0 B R AN B B I e 2, W DR KR LI FF 2R3N, [RIIN OREF
RUFI L ER, JHRMIPUE 2SR . BRBEERX)SN, Ira R a2 A BT )iE RS, X
AR IR OV T RE, I SEEL PR A%

IMD 100 32 & 10 BARE U7 ik e 2 B R FH I, 152 M (IMD 100 2345 345) -
DU R 7 B s A

STATUS
=

Bl e
J

o
s

Integrated Motor Dnive

=]
o
=
o
=

IMD 122 B IMD 122 C

Figure 14 IMD 122 connections overview [ 14 IMD 122 i%E %75 & &
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3 || il Iirlri'l"illirlléli‘l *' H
]

X1 MOTOR + PE

Figure 15 IMD 135 C connections overview [ 15 IMD 135C % #R & A
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The types of connectors used in the IMD are listed in the following table:IMD {3 F frjiEfz 28 28 an
TR

Table 1 % 1 IMD connector types IMD %% #3357

Connector type on IMD | IMD connector designation | Direct / removable connector
IMD _E iy 88 28T IMD ZE#ER 44 TR EEMTREERS

Phoenix PLH 16 X1 Directly to connector EL{% &% 2IiE 28
M8 threaded rod with X1 (MOTOR) Directly to connector B %% 2% e 2
nuts (IMD 135 only) X1 CHHL)
T AERE ) M8 BRELUT

(IMD 135 % H])
Phoenix SPT 2.5 X1 (R-BALLAST) Directly to connector H. &3 E 5%

(IMD 122 C with external 1 (56 )
ballast resistor option)

Crig A7 A1l 1 3h R FELZE 130

7 IMD 122 C)

M5 threaded rod with X1 (PE terminal) Direct (PE/Earth)

nuts X1PE i HHE (PEAEH)

(IMD 122 A, B, C early e = =

production)

IR BRI M5 BRAUH

(R IMD 122

A. B. O

Phoenix AKG 16 GN X1 (PE terminals) Direct (PE/Earth)E % (PE/#H)

(IMD122C/IMD 135C) x4 (PE #F)

Phoenix FK-MCP 2,5 X2, X7 Connected through removable connector
T AT AR R AR

Phoenix FK-MCP 1,5 X3, X8, X9 Connected through removable connector
0 T T 9 2 S T

15 pole Sub-D female X4 Connected through removable connector

15 &t Sub-D B3k T I AT R A i

9 pole Sub-D female X5 Connected through removable connector

9 4} Sub-D REk T I AT R A i

9 pole Sub-D male X6 Connected through removable connector

9 %4 Sub-D 3L GiRUNI KIS SIS e U

Due to the use of spring-loaded connectors, the use of ferrules (termination sleeves) is optional.
However, ferrules must be used if more than one wire is connected to the same connector. Follow the
ferrule manufacturer instruction on how to use a ferrule. The following table lists the technical
specifications for the used Phoenix connectors:

H s s Ay, UL IE R CriEE) o B, WRZFADLERDFERE,
WA Z5fs P R o ARG 5 Pl )3 i 5% T an e T 1 R . RSB 1 BTl Phoenix HE4% 23 (R
WS -

Table 2 Phoenix connector’s technical data 3 2 Phoenix iZE5:8% 1+ R E 5
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_ PLH 16 SPT 2.5 FK-MCP 1.5 | FK-MCP 2.5

Conductor cross section 0.75-25mm?2 02-25mm? 0.14-15 0.2-2.5mm?2
flexible, without ferrule mm?2

SRR, TERE

Conductor cross section 0.75-16mm2 0.25-25 0.25-1.5 0.25 — 2.5 mm?
flexible, with ferrule without mm? mm?

plastic sleeve

TR, wERE, A

R
Conductor cross section 0.75-10mm?2 0.25-1.5 0.25-0.5 0.25—-2.5mm?
flexible, with ferrule with mm2 mm?

plastic sleeve

PRI, R

£

Stripping length (without 18 mm 10 mm 9 mm 10 mm
ferrule) M4 KE (AEE

D)

Ferrule length % &K & 18 mm 10mm 10 mm 10 mm
Rated voltage %€ [ 1000 V 400V 160 V 320V
Rated current il & HLi 76 A 24 A 8A 12A

5.1 Shielding and EMC =i 1 EMC

If the IMD is used in a wind turbine or any other environment where EMC (ElectroMagnetic
Compatibility) protection is required, shielding from cabinet to cabinet (or cabinet to unit) is required. In
such cases the cable shielding is connected directly to PE and cabinet earthing, and may not be used
for anything else (such as CAN GND). The EMC protection shielding is though also effective as
shielding against interference to the signal wires. In essence, any cable from outside the cabinet is
shielded, and the shield needs to connected to PE. It is important that these cable shields are
connected to both cabinet (through EMC glands) and the IMD (through the connector housing or any
other means).

A IMD B2 T XK LB AL T 22 EMC CRBAHAIE) DRI IS, WIHUEZINUE (EhUAE
FINAD 27 AT Bl ERXMIELLT, BRlE 9 F EHGERE S PE MINUE S, AR R TR
filsFiig (i CAN GND) . EMC R 57 o th il DA RO B (5 5 2610 THt. ARk, HUBAMERER H
BIASAE B, PRl R B0RRE BUER R PE Lo SRR SRRl R SLER BN Gl EMC 3 E)

IMD CGEiid &3 a8 b e AR Hofh 75 20

Requirements for cables: any cables going through the cabinet walls must be shielded and the
shields must be connected to PE.

RBTEOR : AT RN RE A R G AU i, JF H RO A& S PE L.
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The following illustration illustrates the principle of the protection: T F 1 B 1 R4 L BE
Cabinet 1 Cabinet 2

SR a ) o

Pitch CANopen
motion/Main IMD connected
controller unit

EMC
gland

To another cabinet

O Connection point: Shield to PE

Figure 16 Cable shielding example
Kl 16 HLdi Bt ko]

The following figure illustrates how the two types of connections are realized in a connector. Since
there are different types of connectors and cables, this illustration is an example only.

BT T A fEE AR T LR AR . A AN RIS HE AR A, IR DU R
il

Shield & Ground

Shield to PE Shield to Ground  &np END
connection to PE connection
To o __(pigtail ended A o - o 4 !(pigtail ended
O 501 shield) shield)
GND
connection
) Shrink Shrink
connection tubes connection tubes
NOT
Recommended Do not use
recommended

Figure 17 Realization of shielding in connectors [&] 17 %42 2% 5t iz 1E #1215
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W

Attention 33 &
The use of shield to ground (with a pigtail) is not recommended.
Do not use shield to ground (with a pigtail) and to PE

AHEREAE I BRdlct CGis 2T -
ANER Bl G RLD) , WAZRFFikd%S] PE L

5.2 Power connections (X1) 5 /8% 1#(X1)

A\

<

Danger! G !

Risk of burns and electrical shock from short circuit, electrical arc and uninsulated wires.
Live work is not permitted, except for during commissioning and service.

Observe local regulation when working with electrical components.

R FOIRIR 46 2% (1) PR 2 S B A A L T

ASFevERr AR, 4R E BT BR AL

S HL T on R R, 1S AR .

Disconnect power W FFEJE

Ensure that all power is disconnected when connecting cables to the IMD. If the IMD was
powered, wait at least 5 minutes after the power is disconnected, due to residual voltage in
the IMD.

WSS IMD i, BAORWTIT A sE . W2R IMD i, /1 IMD AR R FL
TELEWTT R S 20554 5 70 B Rk

Phoenix PLH16 connector is used for connections in X1 (direct connector).

Phoenix SPT 2.5 connector is used for R-BALLAST connections in IMD 122 C equipped with External
ballast resistor option.

Phoenix PLH16 iE#:88 T X1 th i (HEEER) .
Phoenix SPT 2.5 #4243 H T-HC & 75k il sl B FHIE TR IMD 122 C H ) R-B LA iE#2
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SAFE ENERGY RBaiasT 1 wans QN e

Figure 18 X1 connections IMD 122
K] 18 X1 i%E4% IMD 122

[

©

’ X1 MOTOR + PE ‘

Figure 19 X1 connections IMD 135 C
K19 X1 i%E$#H: IMD 135 C
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5.2.1 Motor connections requirements B4/ ZEZZEK

The motor connections are the output from the IMD to the motor.

The requirements for the motor used with the IMD are listed in the following table:
HLHLIERE IMD ML H .
5 IMD B4 ] B FEALESR AN R B

Table 3  Motor requirements

F 3 HIHLER

Motor type FEALFIE e Synchronous 3 phases AC motor = #H 7] 25 22 it AL
e Asynchronous 3 phases AC motor —#H 55 A2 it AL
e DC motor E.i HiHL

Insulation #4125 e Adequate for the voltage of the Mains input

il 2 L RN O FE
e Adequate for non-sinusoidal waveform of the IMD output
T 2 IMD it B 3E IE52 3%

Resolver Jmfid#% Frequency: 10 kHz #ii#%: 10 kHz
Voltage: 7 V AC pp H.JE:7v AC pp
No. of poles: 2to 8 tt%: 24 8

Built-in temperature sensor Pt100, KTY 84 or PTC*, double insulated
B R AR R Pt100. KTY 84 & PTC*, X 41%%
Built-in brake P4 & il 3l 7% Voltage: 24 + 10% V DC HJE: 24+10%V Bt H

Current: Maximum 5 A Hji: sl K5 A

Maximum cable length i KHLZ5K: 10 m
B

* |If PTC sensor is used the following IMD functions are not available: & 5 ] PTC &g, WLLN IMD ZhfgA ] .

e  High motor temperature warning HLATLIE it i 2 45
e Actual motor temperature reading (only motor temperature too high error)SZBx LI B i 8 (I A MLIR B i mdli)

Info 15
Long temperature sensor’s wires will impact the accuracy of the temperature
measurements.

I 2 AR IS T B 2 S T R DN R A E R

Motor cable requirements: B HLE 45 E R

The motor cable must be shielded. If any other cables (for example for the brake or the temperature
sensor) are inside the same cable they must be shielded separately. HLAL 28 A5 iz, a0 SRAF ]

b gE (0 an T Bh e B BE AR RS ) AL TR — 25 FLEE N, UL LR e AT T B -
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The following figure illustrates an example of a cable containing the motor, brake, and temperature
sensor connections. T B /A5 FUHL. B8 Al B2 AL AR 4 1) FEL B R 11]

Max. 10 m
______ =\
"; I'y
1 U 1
T T
l| V ll
I \ I,
'y b I
| I T 1
N O N T
IMD S T
Ly oy
__w_l__l_____l_'_\_
11 [ |
z—\-tj —————— l—IZT‘
e i ok il i o o i | P P
P T

Figure 20 Requirements for motor cable shielding (example)

K 20 FIHLHLZE R EER. O

Wire and cable constraints: B2k 5545 FR i) :
Brake: #lz)4%

The brake wires are typically part of the motor cable. They are connected to X2, see constraints on
wire cross section in Table 2 on page 30 (FK-MCP 2.5).

) FLIEE RN RSN — R, 5 X2 MHE, WA 30 Tk 2 i) S AR R ) (FK-MCP
25 .

Motor phase: 1 HL#1%:
Phase wires IMD 122 B/C: See Table 2 on page 30 (PLH 16) for suitable wire cross section.

Phase wires IMD 135 C: Use 8 mm cable lugs (not delivered) appropriate for the cross section of the
wire used. The lug’s width must not exceed 18 mm.

FHZE IMD 122 B/C: HREEM FARMAETH, 15505 30 TR 2 (PLH 16)
AHZE IMD 135 C: /] 8 mm HL4i#2k Sk (RASAD) , & TR SRR . Bk EAEE

i1 18 mm.

Protective earth:
The protective earth wire is connected to X1, PE terminal.
IMD 122 C, IMD 135 C: Phoenix AKG 16 GN flat screws terminal.

IMD 122 B and early production of IMD 122 C: M5 threaded rod with nuts and washers. Suitable cable
lugs for the used wires (not delivered) are needed for the connection.

PR -
Ry 285 % X1, PE % fo
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IMD 122 C. IMD 135 C:Phoenix AKG 16 GN ~F#24] %1~

IMD 122 B FIH A4 7211 IMD 122 Ceaff B2 BT E 1) M5 8RS0 . 1EF I 75 2 5 Fr R (R A&
[ 43k

Shield: b7t

The shield clamps have the following specifications for the shield diameter:
IMD 122 B/C: 6 to 20 mm

IMD 135 C: 23 to 29 mm

JiE R B B R EL AR AR R

IMD 122 B/C: 6 % 20 =k

IMD 135 C:23 % 29 =K
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The wires from the motor cable are connected as follows:

P L A FR 2 e Uy s T

PE

Shield clamp

IMD 122 B and early
IMD 122 C production of IMD 122 C

IMD 135 C
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Terminal no. Terminal text Description
T M XA i

2 @ @ Protective earth for motor output. The minimum size of
' the protective earth conductor must comply with local
safety regulations for high protective earthing conductor
current. ERALH H ORGP BetL . ORI B SAA K B /N RS L FF
B 2 R R F R 2 T E K .

X1, Motor, 10 W W motor output
X1, Hi#lL, 10 W R AL H
X1, Motor 11 V V motor output
X1, B, 11 VR LA H
X1, Motor, 12 U U motor output
X1, #HL, 12 U AL

See IMD 100 Installation instructions for instructions about preparing the motor cable for connections,
and how to use the connectors.

AR T IR A Bl P B 2% DL R A e P IR O U, 15254 € IMD 100 223 W) -

5.2.2 Mains supply connections requirements 3 B EREZEK

The mains connection is used to connect the IMD to the grid. The connection must have protective
earthing. The IMD supports all earthing system types defined in BS 7671 (TN-S, TN-C-S, TT, TN-C,
and IT).

FEHRPTERA TR IMD S ANRM.  ERAZ0E (R, IMD SCRF BS 7671 Hhig R FTA i R 4t
AL (TN-S. TN-C-S. TT. TN-C 11T

o Attention JE&
The IMD must not be operated without connection to protective earthing. The mains supply
must never exceed the range specified in the Data sheet. Risk of destruction of the IMD.

AFEARIERLRIHH RS L T HAE IMD. IR A Re i B L b iR e e . A0
IMD A7 5 Uz o

See IMD 100 Datasheet for mains input specifications.

Requirements for external components connected to the Mains input:
HRAJEMAEE, EZH (IMD 100 HER) .
55 H Y54 N PR A BB A PR K

EMC filters Not needed *. Built-in EMC filter and input DC-link filter capacitors eliminates the
EMC & 58 need for external filters. Leakage current is less than 60mA.
ATE*. N E EMC JEE MG BB DS s A a5 Jo w7 AN R UE B A% - T
/T 60mA.
Main circuit Optional.
breaker A%k
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I FE K T K A
Fuses Mandatory. Use maximum 32 A fuse type F, FF, or semiconductor automatic
PRIS 22 type D.

s PER . AEFBOK 32 A fRiZ2 Fo FF s S1KE2) D &,

In environment with very high electromagnetic interference or total harmonic disturbance it might be
necessary to use an external EMC filter and/or line choke.

FEHRBE B A BT IAR R M G T, AT RERR E A M AN EMC DB i a5 A/l 42 B Ju it Pl
See Table 2 on page 30 (PLH 16) for suitable wire cross section.

AREER FLMETE, 1E2 05 30 THIE 2 (PLH 16) .

The protective earth wire is connected to X1, PE terminal.

TR E AR S X1, PE i

IMD 122 C and IMD 135 C: Phoenix AKG 16 GN flat blade screws terminal.

IMD 122 C A1 IMD 135 C:Phoenix AKG 16 GN - 7] 22 ¥ 1~

IMD 122 B and early production of IMD 122 C: M5 threaded rod with nuts and washers. Suitable cable
lugs for the used wires (not delivered) are needed for the connection.

IMD 122 B #1514 7 ) IMD 122 C:rif 2 BEFISR[E ) M5 BRECHF . JERLIN 7 2 5 P iR R A L&
R 2R 1k

*
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The mains wires are connected as follows: F JE 28 1% 5 R F -

IMD 122 B and early
production of IMD 122
C:

IMD 122 B F15- #1472 (1
IMD 122 C

Terminal no. Terminal text Description
W T YRS e 3CA P B3

e @ @ Protective earth from mains supply. The minimum size of
: the protective earth conductor must comply with local
safety regulations for high protective earthing conductor
current. = R A ORI FHE . LRI AR B Fie N RS 6 20
R 2 e DRIP4 B IR Y 22 4 RIE

X1, Mains, 5 L1 L1 Mains power input
X1, HiJE, 5 L1 B A
X1, Mains, 6 L2 L2 Mains power input
X1, H1J5,6 L2 FLYRHIA
X1, Mains, 7 L3 L3 Mains power input
X1, i, 7 L3 R4

The IMD is not sensitive to the order of the phases. IMD % &= HLJE A 7B E R
See IMD 100 Installation instructions for instructions about how to use the connectors.
FRIERESPMER T, 1525 (IMD 100 220t 8) .
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5.2.3 Safe energy connection requirements /5& B RZEZEEK

Safe energy source can be either batteries or ultra-caps. See IMD 100 Datasheet for Safe energy

specifications. J& & HLJF A] LU B A . A7 KR & LIRS, 152 WL (IMD 100 &) -

Requirements for external components connected to the SE input:

5 SE H N AR SN ) B K

Fuses 13[4 22 Mandatory. Use maximum 50 A fuse type F, FF, or semiconductor automatic.
SREIE. {HRIER 50 A ) F. FF B S48 B R 22 .

Voltage H J£ 120 -500 V DC
120 -500 VDC

The safe energy wires are connected as follows: & & FEL IR £k (1342 057 1 R

SAFE ENERGY

X1

Terminal no. Terminal text Description
WS A B3

X1, SAFE SE- Safe energy negative terminal.

ENERGY, 1 JFi 4% HLUR B T

X1, Ja % i, 1

X1, SAFE SEM Safe energy midpoint terminal (IMD 122 C, 135 C only).
ENERGY, 1A J& £ R 3 (LR IMD 122 C A1 135 C)

X1 Ja %R, 1A

X1, SAFE SE+ Safe energy positive terminal.

SN2 J5i 46 LR TE Al

X1, Ja#& I, 2

See Table 2 on page 30 (PLH 16) for suitable wire cross section.
HREEN FLMEN, 15205 30 TR 2 (PLH16) .
See IMD 100 Installation instructions for instructions about how to use the connectors.

A RERASWM AT, B2 6 IMD 100 2235309 .
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5.2.4 Ballast resistor requirements %z B HZE K

IMD 122 B: The ballast resistor is built in the IMD fan house, and is already connected to the
R-BALLAST terminals upon delivery. The ballast resistor is a 20 Q 300 W resistor (in total). The
resistor is dimensioned for the motors which the IMD is designed to control.

It is however possible to use other resistors instead of the built-in resistor by disconnecting the
resistor’s wires from the R-BALLAST connectors and connecting the new resistors wires instead.

IMD 122 C: The IMD 122 C does not have built in ballast resistor as standard. It is possible to order
the IMD with the “Internal ballast” option, in which case, the ballast resistor terminals are not available.

IMD 135: The IMD 122 C does not have built in ballast resistor as standard. A ballast resistor cannot
be ordered with the IMD.

IMD 122 B: #I|zhHFHN E7E IMD XU B, Ff HAESS AT & 3 N 5 5 s BH R 2k 1. 130
HLHSE— 20 Q 300 W HEPHES Ctit) o ERPHESH RS & H T IMD $50 B L.

{H, @I M P 2 e P 2R i 7L FL P 2% S IR e B 2SS 2%, mT DA oAt e P ARAR B
RN

IMD 122 C: IMD 122 C %A bt N BHlsh L. ATPITIR A “ N ERET A7 LR IMD, 7EX g
DT N il Py N E 7 N EE N

IMD 135:IMD 122 C & At B HIZIHEIH. AR5 IMD —&iT a2 FH .

o Attention X &

Dimensioning and implementing another ballast resistor must only be done by experts. The
minimum ballast resistor value must ensure that the current to the resistor does not exceed
the specification in the IMD 100 Datasheet. The current also depends on the configured DC-
link maximum value (see section 8.4.1 on page 105 for details).

Ty AN B L B A RO BT E A 22256 b A5 5 SR e i 1) 31 P BEL 8 /) A0 2008 O P PEL 45 1) £
AT IMD 100 HdE R s . HRICHR T HCE M BRZR U R i Rl (FEILEE 105 58
8417 .

Absolute minimum resistor values: 4%} £ /s BB {A:

e IMD122B/C:12Q
e IMD135C:100Q
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The ballast resistor wires are connected as follows:

il 20 WL B 3 2 e 2 5 SR T

- | BAs | A -BALLAST
BA + BA - 2 y |
3 4 ;

Terminal no. Terminal text Description
W T YRS I 3CA P B3

X1, R-BALLAST, 3 BA + Positive terminal for the ballast resistor |/ E [H (1) 15 % Uit
X1, #ilzhHEE, 3 ¥

X1, R-BALLAST, 4 BA - Negative terminal for the ballast resistor |z} Hi BH ) 4%
X1, R 85, 4 ¥~

See Table 2 on page 30 (PLH 16, SPT 2.5) for suitable wire cross section.
HZ % 30 WHFE 2 (PLH 16, SPT 2.5) LIRS &@E M S L .

5.3 Peripheral and temperature connections (X2, X3, X4, X5)
SNE LA E TR (X2, X3, X4, X5)

Connecting the peripheral motor connections depends on the actual motor used. The temperature
sensor(s) connections may come with their own separate cables, as part of the resolver cable, or
inside the motor cable.

ERZAI ] P ALY s IR T SERR S P AR AL o 5 A% TR M T e ol A L B, R g e HL S
—HRSy, BAEHHLB AT A ET.
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TEMPERATURE

nnnnnnnn

Figure 21 X2, X3, X4, and X5 connections
B 21 X2. X3. X4 1 X5 &8

5.3.1 Connecting the motor brake (X2) ZiZ®BEH1 55 (X2)

The brake is an integral part of the motor. See requirements for the brake Table 3 on page 35. The
brake wires are typically part of the motor cable. They are connected to X2, see constraints on wire
cross section in Table 2 on page 30 (FK-MCP 2.5).

il Bl e ALK — ANy 16 S BEE 35 T EIER 3 XIZhas I EEK . i zh & T 4 & 2 L i gi
M —&f7r, EHEE X2, S 26 THIEE 2 TS LMET IRF] (FK-MCP 2.5).

The brake wires are connected as follows: |53 28 [113%E 8 7 X R -

Terminal no. Terminal text Description
W T YRS LA P B3

X2, BRAKE, 1 24V Positive terminal for the brake |z #5 [ IE#% i 1T
X2, flzh e, 1

X2,BRAKE,2 0V Negative terminal for the brake 1|3/ 2% i 51 b i 1
X2, filzh s, 2

5.3.1.1 Motor brake requirements B4]#|z128E R

Brake voltage #1|z/ H & 24V DC
Maximum brake current &z Kz 7 5ADC
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Maximum allowed current to the brake is 5 A DC.%zh#s & K L H7 N 5 ADC.,

5.3.2 Connecting the temperature sensors (X3, optional) &E#5BE &Ry (X3, TiE)

If the motor temperature sensor wires are not in the resolver cable, the sensor is connected to X3.
(Never connect the same sensor to both X3 and X4 connectors.) If Pt100 is used as motor sensor, it
must be connected to Pt 4, and Pt 4 is then configured as motor temperature sensor (KTY 84 is the
default motor temperature sensor (see section 8.4.2 on page 115 ). When Pt 4 is not configured as
Motor temperature sensor, it can be used in the same way as the other three Pt 100 sensor inputs.

WR AU AL AR SR ATE gD AR b, NPEAL AR B2 3 X3(V) 2045 [R]— 1% Béds R i 2 31 X3
X4 A D WARAH P00 1E AL RS, W0 2 Pt4, X5 Pt4 B E AHEILGR
FEALIRES (KTY 84 ZERIAR LI FEEAL B S (LEFE 88 TUZH 8.4.2 1) M ARALE Pt 4 AHMNLIE LK
e, HAE A O RS HAR=A Pt 100 4£ & 2e 5 AHH I .

Info 28
PTC sensor can be used instead of KTY sensor.
AI ] PTC &S0 HE KTY f£EEE

If X3 is used, the motor temperature sensors wires are connected as follows: {1 %1% F X3, HHLIRE

R IRas R AIER T T

O )y | o | O
FUNLYVHIINIL

Terminal no. Terminal text Description
W T YRS I 3CA P B3

X3, 1 Pt 1 First terminal for Pt 1 (Pt100) temperature sensor.
NOTE If a built-in charger is used with temperature
compensation, Pt 1 terminals must be used for
the sensor.
Pt 1 (Pt100) i BEAR IR 28— i1
A WARNE RS SREAME—RRAH, NfE R0
i Pt 1 351

X3, 2 Pt 1 Second terminal for Pt 1 (Pt100) temperature sensor.

NOTE If a built-in charger is used with temperature
compensation, Pt 1 terminals must be used for
the sensor.
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Terminal no. Terminal text Description
T M XA i

Pt1 (Pt100) ARSI AN+
e WRNERESSEEME— A, WA LR
FidiF Pt 1 351

X3, 3 Pt 2 First terminal for Pt 2 (Pt100) temperature sensor
Pt2 (Pt100) i A% GBI R — A im 1

X3, 4 Pt 2 Second terminal for Pt 2 (Pt100) temperature sensor
Pt2 (Pt100) i ARG HIEE — A im 1

X3,5 Pt3 First terminal for Pt 3 (Pt100) temperature sensor
Pt3 (Pt100) i AL & I 28— o 1

X3, 6 Pt 3 Second terminal for Pt 3 (Pt100) temperature sensor
Pt3 (Pt100) i AL & 128 — Ao 1

X3,7 Pt4 First terminal for the Pt100 motor temperature sensor
Pt100 HLALIE B (& AR R 28— o 1

X3, 8 Pt 4 Second terminal for the Pt100 motor temperature
sensor
Pt100 F AL B2 1% B 1 58 — i 1

X3, 9 KTY + Positive terminal for the KTY 84 or PTC sensor
KTY 84 5l PTC f&/&&% 1 LK I ¥

X3, 10 KTY - negative terminal for the KTY 84 or PTC sensor

KTY 84 s\ PTC & & a5 (1) 1 i i+
See wire cross section constraints in Table 2 on page 30 (FK-MCP 1.5). .55 30 715 2 t i) SRk

R (FK-MCP 1.5) .

Info
@ The accuracy of the temperature measurements might be impacted if the temperature
sensor’s wires are long. See accuracy specification in the IMD 100 Datasheet.

(GRS
USRI AR AR ) PR AL, ATRE S RE MR BE M R A HERE. 254 (IMD 100 #diak) iy
K EERLNE -

5.3.3 Connecting the resolver (X4)&E#4HsE (X4)

The resolver is a measuring system for a motor revolution. It is robust and insensitive to high
temperature. The architecture of a resolver corresponds to a rotating transformer. The IMD is
compatible with most industrial resolvers.

G asrt — P LRI B AR S, R, X EIR A UK. LA A S T MR AR
#ro IMD 5 RZH Tk gt as A s -
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The rotor is powered by the reference. The stator provides the modulated frequency of the rotary-sine
and cosine signals. The amplitudes of these signals are digitized and evaluated in the servo amplifier.
By m R RIS, E IR AL, IESZNUR 25 T IR . IXL8E 5 AR LE (R IRBOR % k4T
APl .

/ REF+8:X X X
o REF - v»
8
IMD ®
c
<|5
SIN+ @
x [3]
14
w
] R Resolver
O
0
L
m COSM:X X X
COS-

Figure 22 Resolver architecture and connections &l 22 4wt 2% 4L FlIEH:
The digitized signals are used for position and speed control. %15 5 FH T2 B 1 1 A58 FE 2 1 .

Pt4 and KTY motor temperature sensors can be connected to the IMD through either X3 or X4. Never
connect the same sensor to both connectors

Pt4 1 KTY HAIR AL R Es v] DLE L X3 o X4 2] IMD. V127005 [RIRE A% B[R] ) 2 422 213 R A i
¥

The resolver wires are connected to a male 15 pole D-sub connector as follows:
Yl HZEFER| A 15 £ D-sub EHAE, W NFTR:

)
m
(7]
o)
r
<
m
X

Terminal no. Terminal text Description
T M 3 i

1,2,13, 15 Not connected A&

3 (s3) SIN- Sine signal Low 1E %15 51k

4 (s4) COS- Cosine signal Low £ 5% 15 51

5 (r2) REF- Exciter ref voltage Low il 2% i R A%

6 PT4-1 PT 100 temp. sensor 4 - 1 (Motor)Pt100 i7 J& 1% %28 4 -
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Terminal no. Terminal text Description
T M XA i

(L)

7 KTY + KTY temp. sensor + (Motor)KTY i 1% B #s+(Hi L)

8 (s1) SIN+ Sine signal High 1IE5%(5 %5 &

9 (s2) COS+ Cosine signal High 25455 &

10 (r1) REF+ Exciter ref voltage High it 5% & =

11 PT4-2 PT 100 temp. sensor 4 - 2 (Motor)Pt100 i £ 828 4 -
2(FEH1)

12 KTY - KTY temp. sensor - (Motor)KTY i J& 4% & 2%-(Fi A1)

14 oV Reference potential 2% HifiL

Figure 23  Resolver D-sub connection
Kl 23 Zwhd#E D-sub &4z

Info 58
@ Colour coding may differ depending on the cable used.
The depicted connections are shown with both KTY 84 and Pt100 sensors connected.
G Rl s 21 28 P £ T A R A5 T ) R R AN TR T A 2 7
Bt TR KTY 84 1 PH100 148883 CZ B G L R i son 2 .

Shields must be connected to the housing of both connectors (D-sub and the connector to the resolver)
as depicted in the following figure:5# il A% #2 B 423k (D-sub FMgmiidaszk) HI4h% L, WTE
P
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— D-sub
connector
Resolver
L connector
ot e—— -
IMD i '
1 ;A
e ——— Resolver
! !
B G U
Connected el L 1 Connected
. 1 I
to housing —or— """~ | to housing Temperature sensor
Ot - V-4--0

Figure 24 Shield connection K 24 Ffifliidz

5.3.3.1 Cable requirement B45ZE K
Use only shielded resolver cables with twisted pairs. {3 ff F 5 XU 26 1) 57 ik 4 5 2% FEL2%

5.3.3.2 Connector housing requirements 1Z#22850 = Z K

Use metal or metalized 9 pole male D-sub housing. All shields must be connected to the connector
housing.fi 4 JE 5k & JE 1L 9 51 A D-sub 4h52. B f BRii L AUE BB IE AR Sh 52

5.3.4 Connecting the SSI (X5), optional =#z SSI (X5) , Ti%

The Synchronous Serial Interface (SSI) sensor is an optional component. It is typically used by the
application SW to determine the position of the blade. It is never used by the IMD for actual control,
though the SSI value can be read by an extern pitch motion controller, main controller, or the IMD
Manager.

D E AT (SSD ARKERZE TR F. MA@ T A ek 7 AL E . IR SSHEW hAZ
Rl as . EIEHIGEIMD BEEFEEG (H IMD ACRRE H A s brdas i .

The SSI wires are connected to a female 9 pole D-sub connector as follows:SSI £ki%#: 51} 9 4t D-
sub A, W NEFTR:

Terminal no. Terminal text Description
TGS I LA B

1 CLK + Output clock positive signal i Hi i £ IE 15 5
2 DATA + Input data channel positive signal it N 18 IE (55
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Terminal no. Terminal text Description
T M XA i

3,8 Not connected K%+

4 5V +5V DC+5VDC

5 24V +24 V DC+24VDC

6 CLK - Output clock (negative )i st 4f (471

7 DATA - Input data channel (negative )i A& iHiE (1)
9 oV Reference potential % Hifif

Figure 25 SSI encoder D-sub connection & 25 SSI g5 2% D-sub #E#

Info {55
® Colour coding may differ depending on the cable used.
The depicted connection is for a 24 V DC SSI encoder.
Read the encoder’'s manual to determine if the direction input needs to be terminated.

P 2 B T R PG £ LR T 57 o
fiidEdid T 24 V DC SSI 4ifid s
D e As T, DA R 5 R BT TN -
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Shields must be connected to the housing of both connectors (D-sub and the connector to the encoder)
as depicted in the following figure: i iffi 6 2% 2 B AN IE B2 1 7876 (D-sub Fgmit 23 I HRR), R
Bl P

D-sub
connector

Encoder

— Lt connector

I M D }:%DQE\% SSI encoder

Connected L 1 1| Connected
to housing ) \ 1 to housing
O-——mmvm——— - ——— - s—+-0O

Figure 26  Shield requirement to SSI cable with temperature sensor & 26 {5 FF4& & 33 SSI
45 B MR

Info
® Some SSI encoders have no connector and the cable is already connected to the encoder
from the factory.

(GRS
HELL SSI gt dsicH Ay, I HBRSIEL ) I CIERRHiD e .

5.3.4.1 SSI encoder requirements SSI 253552 K

Only absolute encoder with some specific data formats is supported. The SSI encoder must comply
with the following requirements:{¥ 3 17 2 A F b iir i Sl A e it mih 2% . SSI mtid#s L AR5 & LR

Unit | Specifications Note
BAL | g%

SSI Encoder type Absolute encoder, single-turn, Incremental encoder is not
SS| i EL A or multi-turn supported
Zixf il as, R [E AR R YL Ay

SSI encoder supply VDC 5af24
voltage
SSI 4 28 H1 I IR B

HL
SSI encoder current ADC 24V DC:Max.0.2 Internal thermal fuse in IMD
SSI YafiD 28 FHIR B 5VDC:Max0.5 IMD P 38 LR I8 22

F, 24VDC: K 0.2 fk
5VDC: f K 0.5 1k

SSI encoder interface V DC Complies with RS485 (IMD input impedance is 150 Q)
differential input / output B 44 RS485
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Unit | Specifications Note
AT | Hiks

SSI DA O Z N R (IMD ¥ A\ BAHT AN 1509 )
SSI encoder resolution Bits Single-turn: 12+1 Single turn: 12 bit resolution per
SSI| 4nhg 84y 32 fr N revolution + special bit
Multi-turn:
Multi-turn: 12+12(+1) 12 bit resolution per one revolution +
2 1 12 bits for number of turns + special

bit (special bit is optional)

LI 12 B9y R+ RFIRAL
Z el BERE 12 Lo HER+12 oL el i+
RBRAL CREIRAL AT )

SSI| encoder output format  N/A  Single-turn: Binary

SSI gt A % =X Multi-turn: Gray code
FARE .
Z W HE
SSI encoder clock kHz  The top of the clock frequency (the IMD clock frequency is
frequency range must be higher than .
. approximately 400 kHz)
SSI Gt i i o A SR
I AR R e KA 0 T (IMD I =R 2 0 400khz)
500Hz

The clock pulses sent from the IMD are according to the following:IMD % 32 st b kb i F B

31 clock pulses

» tp (rest position)
923 S

—wl N B

Info 15

® After sending the LSB (multi-turn) or special bit (single-turn), the encoder sends a zero.
This zero is used to determine whether the SSI input is OK (status in Reg. 0x9B, bit 31). If
a wrong type encoder is configured, the SSI input indication will be mainly off, but at some
positions it might be on.

18R 1% LSB(Z P8 ) al bR AL (PR I8 5, Smites K% — AN . XNEHTHiE SSI i\ &
W CIRAS N Reg. 0x9B, 5 31147) . MIREE /ARS8, sswm)\%a/ﬂﬁzy
FEIAN, HAERLAT B A R 2 TS

A

2.5%S

[ANN L=\
<

A
\ 4
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5.3.4.2 Cable requirements B45ZE K

Use only shielded encoder cables with twisted pairs.

AUAE A UL A B i i 2% L 26

5.3.4.3 Connector housing requirements £1E5590 = ZE R

Use metal or metalized 9 pole male D-sub housing. All shields must be connected to the connector
housing.fff < JB i @1k 9 #1724 D-sub #h55. I BE i L 0 B A Hh 58 b

5.4 Communication &=

5.4.1 Connecting the CAN bus (X6) 3% CAN 45(X6)

A CAN network must be terminated with 120 Q at both ends. If there are no input/output connectors in
each unit, the CAN bus can also be implemented as an open ring. Figure 28 on page 55 illustrates a
typical implementation of three IMDs in a hub. Note that CAN low is always connected to CAN low and
CAN high is always connected to CAN high. Termination resistors are only used in IMD 3 by
connecting pin 2 to pin 4, and pin 7 to pin 8 (it is assumed that the pitch motion controller or main
controller is terminated as well).

CAN S Hysim 620 120 Q HLPH . W RAE BRSBTS fan N e O FE 28, AT LOKE CAN R 2R St
—/NIF¥R. 55 45 TUNIE 28 P T AL s = IMD [ 3RSt . TETER, CAN (RIGZATERE
CAN {i%, 1M CAN miah£iE#:3] CAN . Zmea PV T IMD 3, b 5110 2 8351 4, ¥ 51
FA 7 PGB 8 (MR AR SRR | A% B P A R 28 i LB

Figure 27 X6 connection & 27 x6 %%
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Pitch motion controller or IMD 1
) CAN connector
main controller 2 (o ow]

CAN high ov Rt e P
CAN low — — 3 (CAN GND) E Built-in termination i
CAN GND gty { [Te)
g(CAN GND) ' !

1.7 (CAN high) E ;‘;L i

8 (CAN TR2) j_: 1

o———| 600 !

CAN connector IMD 2
2 (CAN low)

3 (CAN GND) :. Built-in termination?
1 1
'
6 (CAN GND) i '
L7 (CANhigh)  |[i 1
. | i i
8 (CANTR2) H | !
071—'I 60Q ]

CAN connector IMD 3
2 (CAN low)
3 (CAN GND) EBul'It»in termination ‘:
! [}
4 (CAN TR1) | —— '
— 600 '
g (CAN GND) : !
g H r 1
I__Z (CAN high) d = :
H i
8 (CAN TR2
eanTe b ree ]

Figure 28 CAN connections
P 28 CAN %4

Attention

Shields must be connected to the D-sub connector housing (see section 5.4.1.1 on page 56
and section 5.4.1.2 on page 57) unless they carry the CAN GND. See also general shielding
and lightning protection in section 5.1 on page 31.

The CAN GND must be connected in one, and one place only to PE.
O
B %4 ) D-sub B AN E(S WA 46 D11 5.4.1.1 1iAIEE 46 1) 5.4.1.2717), Rk
‘BT CAN GND. 152555 27 TUAE 5.1 75 (i H BEmcR B & -
CAN GND ZifE— My B, JFH AR — ML B %% 3 PE.
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The CAN wires are connected to a male 9 pole D-sub connector as follows:
CAN SLER R 9 &1 D-sub &R, W FAIR:

Terminal no. Terminal text Description
T M I3 i

1,9 Not connected
R

2 CAN-L CAN low
CAN 1%

3,6 CAN-G CAN GND

4 CAN-T1 CAN termination resistor T1
CAN Zi FELFH T1

5 - Optional shielding terminal
containing the following 1M 100n
circuit inside the IMD:

T i R s T l XX }
fio
IMD P #6055 LA H % Olecoo /777

7 CAN-H CAN 5
8 CAN-T2 CAN termination resistor T2
CAN Zu HEH T2

5.4.1.1 Cable requirement 452K

It is required that shielded cables with twisted pairs are used for the CAN connections. Cables
designed for CAN bus communication according to ISO 11898 are recommended. Two pairs or one
cord and a twisted pair must be used. CAN H and CAN L must always be a twisted pair. See also
section 5.1 on page 31.

CAN FEBBL R AT F W& 28 Bl i 25 . 4R A54 1SO 11898 SRt CAN M2y s i, A Z0fd F s
Wb B — AR 2R F— X Wi 2k . CAN H Fil CAN L I ilE 242 &2k . 7 WA 27 T 5.1 15,
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Info 58

In some cases, it is possible to use the CAN connections without common ground, and

thus use a shielded 2 wire cable for units in different cabinets. However, without common

GND the communication might get unstable, and it is not possible to predict beforehand

whether it will happen or not. DEIF recommends to use cables that have either an extra
@ twisted pair or an extra inner shield in order to be able to connect the common GND

between the units.

FEHELAELLR, ATME AT A S0 CAN JER:, T AEA [FBUAR 1) 252 B A FH o7 i 1) 2
i, (Hag, WRBAEILFMN GND, EEMRIREAEE, WATRFELHNE RS
k4. DEIF @ BA BN AL sia o P Bk i ra 8, DAE RE S IERE P02 [ 2
3t GND.

5.4.1.2 Connector housing requirements 1Z#22850 = E K

Use metal or metalized 9 pole female D-sub housing. All shields must be connected to the connector
housing.

4 B EE 81k 9 &1 EE D-sub 4hic. A B ML AU B E RS 5 b

>\E\[}ll

5.5 Connecting 24V, digital and safety 1/0 (X7, X8, X9):%%#: 24V
HZHZL 10 (X7. X8, X9)

X7, X8, and X9 are implemented as a male-female connector with the male part on the IMD and the
wires are connected to the female part. All female parts are delivered with the IMD.

X7. X8 Fll X9 szHl A REERES, AFEMAT IMD b, SLEBERREEM, Frg WiEs E 46 IMD
— AT o

Figure 29 Male-female connectors & 29 /A R} 238

See detailed description of how to connect wires to the female connector and how to
connect/disconnect the female to the male connectors in the IMD 100 Installation instructions.

See detailed description of the functions of the connections in the IMD function description.
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THZ 1 IMD 100 222 Ui B F A7 S WD v 2R 42 B BRI AR DA g B B2 5 B W JE e 21 4
AT UL
EEDIRERIVELIGIA W IMD ThREME 2

5.5.1 Connecting digital inputs (X9) ZE#ZEF&EmA (X9)

All inputs in X9 have the following HW specifications:

X9 IFTH BRI AEIA LU HW Rk

Voltage range HiJE i 0-36V HiiH

Digital low F{ IR 0-5V HiiH

Digital high %17 & R3S 9-36V HiiH

Impedance [H#1T Approximately 2.4 kQ
K%1 2.4 kQ

Input current (high)4i A FEIRE (f&r) Approximately 7.3 mA @ 24 V ELifiH
KL 73 mA@ 24V HifiH

Info 8

To calculate the approximated input current at a specific voltage: | = (U — 6)/2460
TR E LR T T el N B = (U - 6)/2460

Typical implementation of circuit for digital input: %74 A H 2% ) B 78 S

+24V DC +24VDC

ToIMD  « ToIMD «
digital input digital input

Figure 30 Typical digital input interfaces
P 30 H R H - A\ 4% 1
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The digital input wires are connected to the female connector as follows:

B N& S BEER AR 1SR 0T

oo
summ

9900
2202

1
R

DIGITAL IN
mmmE=
Ty

DIGITAL IN

i i I
foi |
i iy
e
U i
e o

Terminal no. Terminal text Description
TGS I LA B

1 RFE Rotational Field Enable, intended to be used as safe
torque off for emergency stop buttons. Disables the
power module and engages the brake. Use a normally
closed switch connected to +24 V DC.

eerisn e B AR RS SUE IEH2 A A 2 e A S
SEP RIS . AT R 4% £+ 24v DC.

2 RUN Device enable. If in motion, the motor actively
decelerates and brake sequence started. If not in motion
the device is disabled and the motor brake is engaged.

A R TIZHIRES, BAUR EShEGE I R shit
MR . WIRARATBERGE, WM ZKE, FHim.

3 LS 1 Limit switch 1 (active high or low is configurable)
BRAZITR 1 (BUE m RS EORAS T RCED

4 LS 2 Limit switch 2 (active high or low is configurable)
BROCITOR 2 (R RS BURR A AT R ED

5 DI 1 Digital input 1 ZU74i A\ 1

6 DI 2 Digital input 2 274\ 2

7 DI 3 Digital input 3 7%\ 3

8 DI 4 Digital input 4 7%\ 4

9 oV Ground £

10 DI 5 Digital input 5 Z{7%i\ 5

11 DI 6 Digital input 6 7%\ 6
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Terminal no. Terminal text Description
T M XA i

12 DI 7 Digital input 7 #( 74\ 7
13 DI 8 Digital input 8 ¥ 7% \ 8
14 DI 9 Digital input 9, (reserved for manual operation 360 “360

enabled” if manual operation 360 is enabled in the
configuration) 304N 9, (UIRECE + )3 H T Fshiffk
360, IR Fah#AE 360 “360 HHI” O

15 DI 10 Digital input 10, (reserved for manual operation “-“ [CCW]
if manual operation is enabled in the configuration)% 4

A0, CRERES A T T, WREFhERE
“_» [CCW])

16 DI 11 Digital input 11, (reserved for manual operation “+“ [CW]
if manual operation is enabled configuration)%i i A\

1M1, CRAERESEH T FahRlE, NOREFhERE
“+7 [CWD)

17 DI 12 Digital input 12, (reserved for manual operation “Manual
enable” if manual operation is enabled configuration)%i

BN 12, (WRAERESEMH T FahilE, IR T 3h#
fE“FEM” O

18 oV Ground 1

o Attention
The digital inputs are galvanically isolated from the IMD circuit by optocouplers. Ground
from the external circuit must be connected to terminal 18.

N
=

Hrrim NEDD RG4S IMD BT HIRIR . SN B AR A AU 45 21 3 1~ 18

Recommended connections for manual operation: Fal#:E i) H#EFF %87 =

+24 V DC
DI 10 —':I:—
DI 11 —'-l\_l—
DI 12 —I’—

5.5.2 Connecting safety /O and digital outputs (X8)ZFiz% ¢ I/0 F1¥Fimt (X8)

X8 connector contains safety-chain inputs and outputs, additional relay output (RO), and eight digital
outputs.
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The wires are connected to the female connector as follows:
X8 EHE MO G LM AL . Mgkt (RO F/\ANEFHIH .
HLZR IR B BRI Y, W PR:

-ql’
s

e

e - o — N |
e — —

4§
I. \ S > 21
. — . co— ——

-

|l

Il

14
1900
@
e

| ——

T = | -
- -

| G—

Terminal no. Terminal text Description
W TR I 3CA P B3

1 SCI 1.1 Safety-chain input channel 1 (+)
AR N GEIE 1 (+)

2 SClI1.2 Safety-chain input channel 1 (-)
LA IEIE 1(-)

3 SCl 2.1 Safety-chain input channel 2 (+)
LARFEMAIEIE 2 (+)

4 SCl 2.2 Safety-chain input channel 2 (-)
AR NIEIE 2 (-)

5 RO 1.1 Additional relay output contact 1
BT 2 FEL 5% a4 ik 1

6 RO 1.2 Additional relay output contact 2
B T2k mie s L Ak el 2

7 SCR 1.1 Safety-chain relay channel 1 contact 1
AR AR AR 1 k1

8 SCR 1.2 Safety-chain relay channel 1 contact 2
LA EYK F AR TS 1 e 2

9 SCR 2.1 Safety-chain relay channel 2 contact 1
AR AR AR 2 ik 1

10 SCR 2.2 Safety-chain relay channel 2 contact 2
LA GEYK F AR IS 2 fil e 2
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Terminal no. Terminal text Description
T M XA i

11 +24 'V + 24 V DC supply for all outputs
+ 24 VDC Y5 ] 1 B it
12 DO 1 Digital output 1 7% 1
13 DO 2 Digital output 2 %74 2
14 DO 3 Digital output 3 %74t 3
15 DO 4 Digital output 4 £ 4t 4
16 DO 5 Digital output 5 ¥4t 5
17 DO 6 Digital output 6 (7% 6
18 DO7 Digital output 7 7% it 7
19 DO 8 Digital output 8, it is recommended to use this output for

the Fan + (red wire). See also section 8.4.8 on page 133.
vt 8, BUCK AT X+ (44 o R
100 1% 8.4.8 i,

20 oV Ground for all outputs, also used for Fan - (black wire)

Pt e, T XU (R 2)

o Attention
The digital outputs are galvanically isolated from the IMD circuit by optocouplers. Ground
and +24 VDC from the external circuit must be connected to terminal 11 and 20.

T
Hortm A & 45 5 IMD HUBRHET RG2S . AT AT HLE (19+24 VDC I T4 2 2
- 11 A1 20,

5.5.2.1 Safety I/O £2£1/0

In order to be able to implement a safety-chain according to ISO 13849, two safety-chain relays (SCR)
and two safety-chain inputs (SCI) are implemented in the IMD. See IMD 100 function description
manual for detailed description of how the safety I/O is implemented and functions.

Safety-chain inputs (SCI) have the same HW specifications as all other digital inputs specified in
section 5.5.1 on page 58.

Safety-chain output (SCR) are relay outputs, protected with a PTC multi-fuse (0.5 A). If the current
exceeds the fuse value, the fuse will heat up and disconnect the output. When the fuse is cooled down,
it will automatically reconnect the output.

The safety-chain outputs relay contacts have the following HW specifications:

N1 REBSSEIEART & 1SO 13849 24, IMD st 1 2 ek (SCR) AP/ e A
(SCH o fyR#z4: IO Sty AT REMIVEAN Y], 52 b IMD 100 DI REm2E T

ZaEAN (SCD 5255 47 TU2 5.5.1 7 AE BT HoAb B4 A BAT AR [F] (A A% -
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Zaifl (SCR) N4kHigsdtt, i PTC BKE R (0.5a) fRiF. WAl fRig2ME, fk
Wr ez o AW . ARG 22 HN S, KBS EEnNEREm .

2 A H Ak FL e R BT DL B A R

Maximum voltage V max K HLE V max 30vDC
Maximum current # K HLIR 0.25ADC

o Attention
The safety-chain inputs must be connected no matter if safety chain is used or not. See
Figure 31 on page 63 for detailed information of how to connect the safety-chain inputs
when the safety chain is not used.
e
Tose i e, HUOUERZ RN A RLEAE ] e R T e e N
HIVEgR{E B, WS HE 51 T 31,

scl1.1 }
SCI 1.2 G ov DC
SCR 1.1 oo +24VDC
SCR 1.2

IViD sCl2.1
SCI 2.2 G ov DC
SCR 2.1 G +24VDC
SCR z.zT

Figure 31 Safety-chain input connections when safety-chain is not used

Bl 31 A 22 AN 10 22 A i N

5.5.2.2 Additional relay output [ ji2 B #5% 4

The relay output RO has the same characteristics as the safety-chain relays. It is protected with a PTC
multi-fuse (0.5 A). If the current exceeds the fuse value, the fuse will heat up and disconnect the
output. When the fuse is cooled down, it will automatically reconnect the output. This relay output is a
distributed output that can be used for any purpose.

The output RO relay contacts have the following HW specifications:
kit RO B 52 R4k ias AHE 1 RrtE. B i PTC BIRERIEZ (0.5 a) /Y. R HBRE

AR 228, RG22 IR . RIS 22835, K B ERNERMH . 124k B i
B, WHTARRI .
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frth RO 4k F s fih fURAT LU HW RiA
Maximum voltage V max fix K H & V max 30vDC
Maximum current & K HL it 0.25 ADC

5.5.2.3 Digital outputs =% 4

There are eight digital outputs that can be used for any purpose. The outputs are supplied from X8
supply (terminals 11 and 20).

A\ B T AR g St e X8 R iy 11 A1 200 ffEra.,

Info

® IMD version B only: One of the outputs between DO5 to DO8 must be used
for the fan (DO 8 is recommended to be used). The fan wires (1) are routed
through the heat sink to the left of the R-ballast.

(GRS
PR IMD FieAs B: KU 25U F DOS | DO8 2 [a) i) — M (il f DO
8) o WL (1) ZFlHUAa 2 R B2,

The digital outputs have the following HW specifications:

Koy AT DU A RS -

Voltage supply range at X8/11 12t0 36 VDC

X8/11 4k Hi Yt i = 3 12 % 36 VDC

Maximum output current 250 mA DC

=N TfA RN 250 ZZHIH

Output high > supply voltage at X8/11 — 1V DC
T i > X8/11 ALy HIJEHLE - 1VDC
Output low <3VDC

fiRH <3VDC

5.5.3 Connecting 24V (X7) &#£ 24V (X7)

Depending on the options of the IMD, X7 can be input or output:
FRIE IMD FIEETR, X7 0] LU A s -

o IMD has “24 VDC out” option: X7 acts as output or input for backup (use of X7 is optional)
IMD 45 “24 VDC %t ” 86 35:X7 15 Ak sl N &3 (6 F X7 7T 3)

e IMD has no “24 VDC out” option: X7 acts as input (use of X7 is mandatory)
IMD %# “24 VDC #irth” iE5:X7 VE N (418 H X7)

The 24 V is used as a supply for the IMD internal control and the following outputs (connected

internally):24 V F1{E IMD &M A LL Nt CRERIEE (1) .
e Brake |3 %%
e Resolver Zifi5#%
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e Temperature sensors i 14 B 4%

e SS|

X7 has double poles for both plus and minus, to enable chaining the supply. If chaining is not needed

any of the inputs can be used.

The following figure illustrates some application examples:

X7 BA LGN, CLSEOURIREER . WRA TG, W DME AR .

I I N R

Without “24 VDC out” option

External

Note: The external power supply
voltage must be lower than the
internal power supply voltage

Figure 32 Typical applications

P 32 st H

NOTE When an external power supply is connected to X7, consider power that may be drawn from
the motor brake output. Se section 6.4 on page 79.

TEE AN ARPNER R X7 I, 1§58 ek B LI shRH 0 ZhR . ISP 63 TN 6.4 1.

With “24 VDC out” option:24 VDC %jH & Ti:

Table 4  External power supply specifications

R 4GNS
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Input voltage 24 £+ 10% V DC
o5 N FEL R No voltage dip (at brake current + 0.25 A DC inrush

current) below 20 V DC is allowed.
ARV T 20 VDC W HLEFRFE (FEHIZNHLIR + 0.25 %
BEERIRIAERT)

Input current Maximum current through X7: 7 A DC.
(IMD only) Minimum current calculated (sum) from the following
LD consumptions:

({ZFR IMD) It X7 s KHf: 7 ADC.

MR DR JHAETF R SN G
IMD internal + fan: 1 A DC
e IMD AEB+X: 1 ADC

e SSI consumption

o SSIii#t
e Brake consumption
o THIZNTHFE

Without “24 VDC out” option: %% “24 VDC #iiH” i%&Wi:

Table 5 Internal power supply output and external power supply input specifications
R 5 PN HL YR A R AN H U R\ R

Output voltage % Hi HL & 24 +2% V DC

Maximum output current available at X7 6 A — brake current — SSI encoder current, (the actual
X7 1] 1 B Ry e currents used by the motor brake and SSI encoder
must be subtracted from 6 A).
6 A - HIZN I - SSI gwfidas R (L2 6 At 2
BB 25 A1 SSI b 45 F I SEFRHLIRD

External power supply voltage 21t023.5V DC.

A R R L No voltage dip below 20 V DC is allowed.
21 & 23,5V DC
ANFAVHIET 20 V DC [ HEERF%.

External power supply current (IMD Maximum current through X7: 7 A DC

input) it X7 Fi KH: 7 ADC

AR FEL R FE AL (IMD % \) Minimum current calculated (sum) from the following
consumptions:

RAE LA EMETH R RN R CEAD -
e [IMD internal + fan: 1 ADC

e IMD %6 + XU: 1ADC

e SSI consumption

o SSIijHkE

e Brake consumption
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o BN

The wires are connected to the female connector as follows:

BHERES KL T T

Terminal no. Terminal text Description
L) i RS Ui B

1,2 24V + 24 V DC input or output depending on IMD variant and
option
+24 V DC # A\ sty i HGR T IMD FRAN 7] i A A2 T3
3,4 oV 0 V DC input or output depending on IMD variant and
option

0 V DC % N\ 84 H BT IMD A [R] i AS A% 10
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6. Functions description IjgEEE

This section describes in more details functions that are not described or described in a high-level
manner in the IMD 100 function description. The SCI (Safety-chain input) and RFE (Rotation Field
Enabled) inputs are safety related, and are fully described in the IMD 100 function description.

AR EEVEAR I/ 44 IMD 100 ZhBEMEZE hoR IR BURBEAT iR I hg . SCI (4% ) Ml RFE
(WA D NS5, JEAE IMD 100 DhRe M rhidT 1 e Bk

6.1 IMD states IMD R4

The following flowchart shows the operational states of the IMD, and indicates the conditions for
changing from one state to another. Some states are not mentioned since they are path states only,
and will not be seen by the user, or omitted for simplicity.

IR HAERIE7S T IMD (M TARIRES, IFHRH T FRE SO 57— ARSI . — SRR A R
Lo PUNEMREZBRIRE, FPASER], B Tl WA .
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Clear

li

|From states 1,3,4, 5, 17 |

errors ‘

|Star‘tup fatal error ®|

PwrOn Checking || Lim.sw.
1 | A
Tripp SCR Bl ondition s L e
error, e
e Lim.sw
| PwrOn ‘: active = ¥ :
|| @Parked tripped |1 4 {| PwrOn not @ :
Erro i 1| parked :
T —Condition— L =
Vi i R e e i e ¥
ISCI OK Condition? i
= _I 1]
: PwrOn ! 0 ! AN O .. oo oo e e L ena
| @Parked : Auto S-run@start RUN=
i i Not OK disabled:
; RUN=high,

D.enabled

Exec-5E test

state 32 from
state?

Exec
pre—heat@

Auto S-run@start

bled:
high

Enable dev.

¥

Normal

operation

@

Feedback

S-run

SCl tripped

¥

Blind safety run entry

» SCR tripped,
resolver err. canceled

3,5,6,7,8,B,C,D

(no. as shown in
IMD display)

Exit
condition?

Exec-SE test

Exec-pre-heat |

Exec—preset-—b‘Pos. preset

Exec-brake test-*ﬁ{ Brake test

¥

SCR trlpped .

1,2,58,9AE

Battery test @ to @ ;
62,8

Idle

i , command
@ Idle
command
Exec-store position —b{ Position store cmd }—l
Drive dis. >2 min. —b{ Position stored timed }—‘

Idle
command

:'_ Safety run
i
(D) @. @
RUN = Low | i
. Condition? i———h

Lim.sw.

active
Clear error+cycle 5Clto proceed

Safety run i
pending i

Condition?

A s e

Safety run S-run

Timeout

sj

@

14

From blind { Safety run succeeded
Blind safety run exit | safetyrun
Exec Deenabied Resolver error set + : Condition?
pre-heat +5Clon e =T
R = oo I—iv From
@’- Condition? S(_:I * Parked tripped 16 safety run

Parked ready

l

ExecJ:SE test rlp:ped

[y
~
-

iS-run restart@L51 off enable, Lim.sw.1 not activated

15-run restart@LS1 off enable,
I Lim.sw.1 not activated

Y

]
i
; Condition?
]

Figure 33 IMD states
K 33 IMD IRZESHL

Abbreviations: SCR: Safety-chainout  SCI: safety-chaininput
Lim.sw.:
Dis.D,: disable device

D.enabled: device enabled
Exec: special command

limit switch
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The following table describes the states of the IMD (some states are omitted since they will not be
seen by the user). In the conditions to proceed column, the conditions for leaving the state are given.
Conditions to proceed that are user or application actions (either through the IMD Manager, through
the CAN interface or manual operation) are formatted as monotype.

TRMA T M KPIRE CHERESHER, BOVHPASERIEAND o ERESET RIS, Sl
TIBHURES M. H A BN R FAE GEid IMD WP 8AE . CAN #: BT BhERE) Iaka 1 ik
oy 38R,

Table 6  IMD operational states description
7 6 IMD iE 1T IR7A& Ut B

No | Name Description Conditions to proceed
& | B i:13%) GREEHAT IO KM
%
1 Normal This state is the state when the IMD is e Active error iR AL T IR
operation ready to operate and there are no active &
TF e errors. The condition for entering this state o .
are that the device is enabled (see section ® :Safety;chaln‘mput tripped
9.4 on page 178 for details). Once in this AR O\ Bk )
state, it will remain in this state even if the e 2 A S
device is disabled by “Enable dev.” . iﬁf‘i nin execulion 2 <eiz
button/CAN command, or low on the RUN RS
input. e Manual operation*F-zh# A/
HORZS A2 IMD #E & 471247 HIuE o B Ry *
Eﬂ#‘j‘g;ﬁ)\ i%z:;%?ﬂﬁ%#%?%% CAEHE o Execution of special
(PEMLEE 135 D28 9.4 1) o #&—HAb commands Kk £y 4 HHUT
TRMIRES—BHIRYE, MR &
“Enable dev.” 1#4l/CAN #4245, =k
RUN i A\ i
2  PwrOn Power on checking. This state is the first o  Error is active £ %8
checking state during start-up and a return step if o o ) N
R start-up error was cleared. In this step the * Ij'm't S‘f‘"tf:h IS active fRALIF
o IMD makes a self-test, check for errors KA T A IRES
anq check.whether a limit SVYItCh is e Limit switch is not active Ji
activated, in order to determine whether R P26 Sk
the present position is known. = J
FHE. RS B SR — IR
A, MR BNEIREAERE, WoAR R
B, BT, IMD AT AR, s
IR A RRA T S S 0E, A E 4T
frE RS CH,
3  PwrOn Power on at parked. This state is entered e Error is active 4% 4t T-50%
@Parked if a limit switch is activated at start-up. RAS
Té? P Té? ; ‘j‘i\ o ¥ v . . .
1S HLET b H E%HWM HTILEE t}‘tqiﬁi HERAT Safety chain input is OK,
KRB, MHEASBCRE - and the device is enabled

(RUN is high and Enable
dev. is set)z 444 N\ IE
W, Hi&CER (RUN &
17 HLAS R

e Execution of special
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No | Name

G

=]

=

5

6

ZHK

PwrOn not
parked

ARIFHLS L H

Start-up error
J& Bk

PwrOn@Parked
tripped

f=HL Er, B
7 HEWTT

Description Conditions to proceed

Eiiipy ARSEIHAT IR

Power on not parked. This state is entered e
if no limit switch is activated at start-up,

and thus the position is unknown. In this

state the IMD will check the state of the °
Auto safety run enabled bit in reg. 0x01.
RN B 2R B S RS R AT
K, WHEANBCRE, BRI EARFN. 721X
FORE T, fEHARAE T, IMD K
reg.0x01 1 H 3 % 423z 47 ja AL BIRES .

An error is found during the start-up o
sequence. SCR outputs 1 and 2 are

tripped, and the IMD remains in this state
until the errors are cleared by the user or

the application SW. After the errors are
cleared, the SCI inputs must be cycled to
initiate restart.

fE R EE A R AR 1% . SCR ¥ 1 /12
BkiFl, IMD fR¥FUIRGS, ERIH P BN
e SW iERAE R . BRHRE, DI
I SCl N LA B E S

The blade is fully feathered (limit switch o
activated, but the state of the safety chain

is either unknown (when entering the

state) or tripped.H F 5E &AL (PRALTF R
B, (HZERERRESARE GEANRE

D Bl . *

command pre-heat $174F
VS FR

Execution of special
command SE-test HAT 555k
4 SE-JIHR

Manual operation* -5 #: 1

*

Error is active £ R4t T 305

Auto safety run enabled =
0: RUN = high and
Enable dev. is set H
HZ I THH=0: RUN=
m, FRE T R

Auto safety run enabled =
1: RUN = high. “Enable
dev.” is set automatically by
the IMD H 3% 412178
=1: RUN=F. “FH%
#%” H IMD Hahk &

Execution of special
command pre-heat H4T4HF
TR TR TIFA

Manual operation* F s /F

*

Errors cleared and SCI 1
and 2 are cycled 4124
4, scT 1 MiscT 2 #ia
27N

SCl inputs indicate that the
safety chain is not tripped
(SCI OK)SCI fii N3 %4>
BBk (SCIIEH)
Error is active £ 4t T H0E
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No

)

_%
9

10

11

Name

ZHK

Blind safety run
initiate

P17 R 3)

SCR tripped
SCR /]

Safety run step
0

ZAIBIT PO

Description

Eiiipy

The IMD can only enter this state from
normal operation (1) and if the resolver is
not OK. It is used to create another entry
point to the safety run so that blind safety
run parameter values will be used. It also
temporarily cancels the feedback error
(the error will be set again when exiting
the safety run at state 20). This is needed
in order to override the error check in
states 19 and 11.

IMD REEfEIERHE (1) Fgmtdas AN IEH
BEANRES. EHTORZEEZITHR
— AN g, DB T IETS5UE.

TIEEREUE T iR (FEIRES 20 iBH
GABATI R HIRE B IZER) « X2EN
TETIRE 1981 11 PR A AT T
)8

An error occurred in normal operation
state. The IMD automatically trips the SCR
outputs 1 and 2.

A special case is for errors 5 and 8.

If these errors were triggered by DC-link
Vmax or DC-link Vlow, the IMD
automatically proceeds to safety run (19).

If these errors were triggered by HW DC-
link or DC-link Vmin, the IMD will stay in
state 10 until the error is cleared and SCI
is cycled.
IEERLRE T RAEH R, IMD B3hE
SCR #irth 1 1 2 Bl .

Hi% 5 Al 8 5 — PRI L o

R B R AL B EEZL V max BUER
BEZE Viow fift k ff, IMD 2 B3k N %2 451z
17 (19)-

WS LR R Rt HW B B F R B A
TR Vmin filU&Z 1, IMD R ORERIRES
10, EFHRYIERR B SCI KT,

The IMD executes a safety run: the motor
runs with the configured speed until a limit
switch is activated, a configured timeout is
reached, or the position for step 1 is
reached (and speed profile is enabled).

If an error occurs during the safety run a
different error state path is taken.

See also state 54 to 57.
IMD $4T % 4iz47: HALLLAC & ) is

Conditions to proceed

ARSEIHAT IR

e None. The IMD
automatically proceeds to
safety run setup (state 19)

To IMD HBhHEN % 4i81T
wE(CRZE 19)

e |[f the error that caused
state 10 is error number 3,
6,7.B, CorD, the IMD
automatically proceeds to

safety run (19). 412 S SR
A 10 KRR IR T
3. 6.7, B. CgD, IMD
= AN L AT (19)s

e If the error number is
different than 3,6, 7. B, C
or D, clear errors and cycle
SCl inputs 41457 w5 A
[fF 3. 6. 7. B. C B
D, JHFRESIRIEWIIT scT H
A

See also description to the left.
FHES R MU .

e Active error — will proceed
to Safety run pending (12)

e Limit switch active
e Timeout

Position for step 1 reached
(state 54)

e Runinputis low
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No | Name

G

=]

=

12

14

16

17

ZHK

Safety run
pending

BT
Safety run
succeeded

L AIBAT IR

Parked tripped
ALk ]

Parked ready
=Pl

Description

Eiiipy

17, HRIBEEIRAIIT IR 1k BT E 1
BUSEIPIR 1 KALE OFE 3R E X
7 .

UIIRAE % Sia AT WA R AR R, 2R
A FE R RIRA HAE

HARAS 54 £ 57,

An error occurs during the safety run.
2B AT I R AR

The performed safety run ended with
activation of a limit switch. IMD determines
whether to proceed to state 16 or 20
(safety run or blind safety run was
performed).

AT I Z 4TI ATAE PR LT 2R 8 30 5 4R
IMD #ff 5 2 B #EARZS 16 5020 (AT %
EIBATEITHIZIT) .

End of a safety run after the limit switch is
activated.

It can also enter this state if in Parked
ready and the safety chain inputs are not
OK.

BRAEIT SR B i A AT 4 A
AR AL TAF AU 2R ZS H 22 & A\ AN IE
H L WAL BRIRES .

Device enable will be disabled
automatically when the IMD enters this
state. The IMD waits for Enable dev. in
order to go to normal operation.

2 IMD BEABCIRESES, K B s BE A
M o IMD S5 3045 5 FI A REIE B #R A

Conditions to proceed

ARSEIHAT IR

RUN {5 5 9 % H 1

e Clear errors

THERHT IR

o If S-run restart@LS1 off is
enabled, and limit switch 1
not activated (not after blind
safety run)

R S-run restart@LS1 off
SR, HRATHR 1 KRB
(FEFHiBIT )
e From safety run M\ %4547

e From blind safety run M\ JT
HiEAT

e Safety-chain inputs reset %
RN E AL

e If S-run restart@LS1 off is
enabled, and limit switch 1
not activated

Wi S-run restart@LS1off
CEH, HRAIF R 1 KRGS
o Safety-run is initiated % 4=
BATIE3)
e Active error or safety-chain
inputs missing G % 8%,
b2z N

e Enable dev.i% 48 H

Safety-run is initiated J& )
GAIEAT

e Execution of special
command SE-test $i47 455k
64 sE MR

Page 73 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

19

20

21-
30,
52,

32

35

38

39

Safety run
timeout

GAIEAT B

Safety run
setup

ZAEIBITWE

Blind safety run

exit FTFI 217 H
|

Safe energy
test Ji5 % FL IS
bl

Pre-heat Tji#t

Pos. Preset

(VAR 74

Store position

AL E

Store position
timed

Tk B I

Description

Eiiipy

The safety run did not reach a limit switch

before the configured timeout elapsed.

FENC B RN I ) 5 2/, Z4eIBiTR
FERALITR

The IMD checks whether it can perform a
safety run, and if yes, whether it should be
a safety run or blind safety run. If there are
no active errors the Device enable will be
set automatically.

IMD A5 52 75 ] AT 22 42817, WiRn]
DL, MRS A2 2 s T 2 s iT. W
RBUETLA R, KBEINIRERSEH.

The feedback error that was cancelled in
state 9, is set back. 7EIRAS 9 HEUH ) S it
PR EE .

Safe energy test is on going. & £ YR
W IEE#ATH.

Preheating of the motor is ongoing

AR FE AL AT T

Changing the resolver value of the actual
position is ongoing. 1E1E 5 &t SE bz B g
(CERIER

Storing the actual position in the non-
volatile memory is ongoing.

AR W7 L ORAF A o T A il SR B B

The IMD stores actual position in the
EEPROM, if the device is disabled and the
resolver value is not the same as the last
stored actual position, Automatically every
2 minutes. IMD 7 EEPROM 1 774 Sz iz
B, R AW, HimLaSES Lk
TR SEPRAL B A—E, W3 3hig 2 4%
RAE—

Conditions to proceed

ARSEIHAT IR

Manual operation* F-5# 1

Initiate a new safety run
with S-run or restart the

IMD f i s-run Ja 3l
LA T EHT R 5l IMD

Manual operation* -5 # 1
*

Active error — will proceed
to Safety run pending (12)
WO R - K dk a2 T

FiE (12)

RUN input is high
RUN %A\ &

None Tt

Execution of special
command Idle $HAT 455k fir
AR E

Execution of special
command Idle $ 4Tk i
LHE

Device disabled 4 £ 2%

Execution of special
command ldle $AT455k fir
AR E

None. The IMD
automatically returns to
normal operation.t. IMD

H IS IEH A

None. The IMD
automatically returns to
normal operation. J:.

H BRI H AR

IMD
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Name Description Conditions to proceed

ARSEIHAT IR

ZHK Eiiipy

40 Brake test
) ZE R I

42  Pre-heat
warning

PR EAR

54  Safety run step
1

ZAIBAT IR 1

55 Safety run step
2

LAIBITIHIR 2

56 Safety run step
3

ZAIB TR 3

Brake test is ongoing

IEAEHEAT B S

The Device enable was disabled in Pre-
heat. When in this state, the pre-heat is

turned off. % & J5 LTI R i 228 . ARk
RS, FHSEHA .,

The IMD executes a safety run: the motor
runs with the configured speed until a limit
switch is activated, a configured timeout is
reached, or the position for step 2 is
reached.

If an error occurs during the safety run a
different error state path is taken.

IMD 44T % 41847 AL ATE B 13 2 18
17, HBIRROIITRU S, A 2IAE K
IFSTa], BOXEIPIR 2 KA E.

UUSRAE % SisAT WA R AR R, MR AS
[ R RIR S B A

The IMD executes a safety run: the motor
runs with the configured speed until a limit
switch is activated, a configured timeout is
reached, or the position for step 3 is
reached.

If an error occurs during the safety run a
different error state path is taken.

IMD 44T % 421847 AL LARC B 1) B2 1B
17, EBIBRAIIT RGBS, A BIACE 1k
I E], BRIAFI IR 3 I E .

WNARAE L AIs AT W R AR, RS
A A R AR B8 42 o

The IMD executes a safety run: the motor
runs with the configured speed until a limit
switch is activated, a configured timeout is
reached, or the position for step 4 is
reached.

If an error occurs during the safety run a
different error state path is taken.

IMD 44T % 41847 AL AT B )3 2 18
17, HBIRRDIIT UGS, A 2IAE K
IFESTa], BOXEIPIR 4 KA E.

UUSRAE % SisAT WA R AR R, MR AS
[ R RIR S B AR

Execution of special
command ldle $i47 475k i
LW E

Execution of special
command Idle $AT 455k i
SWE

Active error — will proceed
to Safety run pending (12)
WO R - K gk 2 T
g (12)

Limit switch active FRAZITF5%
s

Timeout &

Position for step 2 reached
(state 55)IAZI IR 2 (AL E
CIRZ 55)

Run input is low iz 4T A

Active error — will proceed
to Safety run pending (12)

BOE R - Bk s s T
FrE (12)

Limit switch active [R {7 FF <
ok

Timeout I

Position for step 3 reached
(state 56)iA 2 I% 3 KN B
CIRZS 56)

Run input is low iz 47 A%

Active error — will proceed
to Safety run pending (12)
WO R - K dk a2 2T
frE (12)

Limit switch active FRAZITF 5%
O

Timeout &}

Position for step 4 reached
(state 57)iEEI IR 4 (AL E
CIRZ 57)
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Description Conditions to proceed

Eiiipy ARSEIHAT IR

e Runinput is low iz 7% A K

57 Safetyrunstep The IMD executes a safety run: the motor e  Active error — will proceed

4 runs with the configured speed until a limit to Safety run pending (12)
PEAEAT IR 4 switch is activated, or a configured timeout VEHR - 4k BT
is reached. B (12)

If an error occurs during the safety run a L . SRR
different error state path is taken. e Limit switch active [RAZJT%

I
IMD 4T 7 4032 17 HL ML APIL B {038 i .
7, HARRTRGE, A EE  Timeout #R

A ] e Runinput is low 12174 N &
INRAE 7 a7 W R A AR, MERATA
[l R DR S R A o
58 Pre-safety run The IMD determines whether to reconnect e Continues automatically to
setup Tli%4=iz  mains for the safety run state 19. @ Fh 4k L FPIR A
Tk IMD k7€ 72 75 B 4% FL I DUARIE 2 42 19.
7
59 Manual The motor is controlled by e Digital input 12 goes low.
operation digital input 10 (“-“ direction) and Bzt N 12 ARk,
FHERE digital input 11 (“+” direction).

FL AL ECFH A 10( “-7 7 )M
By 11( “+7 J5 R

* Manual operation is a combination of digital input 12 being high and either digital input 10 or 11
being activated. Fh#/E & H 74N 12 mAEC A 10 3¢ 11 BG4 4

6.2 Internal flags N Z5FrE&

The IMD uses some internal flags that are visible as status flags. The same flag may also be mapped
to a register in order to be able to read directly, without need to mask the result (the register value is
either zero or one).

See also general definition of the parameter in the Parameter list, and bit mapping in Reg. 0xD8
(section 13.2.11 on page 280) and Reg. 0x40 (section 13.2.4 on page 269).

IMD {56 i1 WL P 350 o (AR A bR . FUREROBR L T ARSI 25 77 08, DA(BEAE 5 ELBEIL,
A M R PR 0 8 1)

FiEZ WSHI R D SR —E XL Reg. 0xD8( 213 7 13.2.11 7)1 Reg. 0x40(%; 206 7
13.2.4 15)F (R or B o

Table 7 Internal flags
®TNEFRE
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Description

Flag #7& Register
AL

SCR1and2 0xD8 bit 10
SCR 112 0xD8 fiz. 10

Dev.Enabled 0x40 bit 0

W& e H 0 x40 /7. 0

GO 0xD8 bit 11
0xD8 17 11

Mains 0xD8 bit 14

disconnected  oxpg fi7 14

YR I T

Brake output 0xD8 bit 15
il 3y 0xD8 1 15

Brake delay  0x40 bit15
i Zh e IR 0x40 £z 15

Logic-5 OxDF
Logic-6 OxDE
Logic-7 OxE1

Logic-8 OxEO

SCR1and2 OxE2
SCR 1712

ik

Indicates the state of the Safety-chain relays. 0 = relays tripped, 1 =
relays are ON. This parameter also indicates whether the IMD can
be enabled or not. When the relays are tripped, the IMD cannot be
enabled without clearing the errors and cycling the safety-chain
inputs.

TR Z A A AR RS . O=4k i askin, 1=28s &80T R . HSHOE
R G LUE M IMD. 4k fi sk iy, W RANE R R IFIER %
SHEmA, WFE%E IMD.

Dev.Enabled is turned on when both “Enable dev.” and RUN are
active.”4 “Enable dev.” F1 RUN #fAb T B0 IR& K, dev. enabled

BATIT .

Go is turned on when the IGBT is enabled. In normal circumstances,
it will be turned on together with Dev.Enabled is turned on (when
both “Enable dev.” and RUN are active). However, if for some reason
the IGBT is not enabled, it will remain off.

24 IGBT J5 fiist, Go ##1 7. HEIEHEN T, &% 5 Dev.Enabled —
I IF (24 “Enable Dev.” Al RUN #4b TR IRASR) o HE,
RETEMER IGBT KB, ERIRFFIRIIRE.

State of the connection between 400VAC to the DC-link.

1: DC-link is disconnected

0: DC-link is connected

Note: this flag is used in the IMD Manager to show the power source
of the DC-link.

400VAC 5 B B2 2 [ (P& BIRES o

1: HIBHEWIIT

0: HmBFRCIESR:

R AR ELE IMD I8 T SR B BRI FRE
The brake output is active. fill 5% H i

The brake is in the process of either being activated or deactivated
(brake delay is on).fil|Zh# &b T g s iRt CGRlZh 28 iR T
JE) .

The state of Logic-5 logical function (mapped to DO 5)Logic-5 & 451/
REFPIRAS (ki 21 DO 5)

The state of Logic-6 logical function (mapped to DO 6)Logic-6 & 4 i
HHIRAS (ML 2] DO 6)

The state of Logic-7 logical function (mapped to DO 7)Logic-7 & %5 &
HHPRAS (ML 2] DO 7)

The state of Logic-8 logical function (mapped to DO 8)Logic-8 i& 45 b
PR AS (M5 2] DO 8)

The same as 0xD8 bit 10 (SCR 1 and 2)5 0xD8 fiz 10 AH[7] (SCR 1
M 2)
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Flag #7& Register Description

GO OxE3 The same as 0xD8 bit 11 (GO)5 0xD8 1z 11 (GO) A

RUN OxE8 The state of RUN digital input
RUN $r 74 A APIRZS

| fault OxE9 If 1: Internal error in the power section (an error will be generated as
well)If 1: FLUEHR > N ER AR R UK AR g 2D

| ballast OxEA Internal state of the Ballast circuit.

0: Ballast resistor is OFF, 1: Ballast resistor is ON
BRI 2% FEL S 1) P9 IR 2
0: HIzhEFHICH, 1. HIshEHFTIF

6.3 Safe energy monitoring /5% 8RN

The IMD monitors continuously the SE voltage. Using CAN/CANopen or the IMD Manager, it is
possible to read the actual SE voltage. IMD 122 C has an extra input for measurement of the mid-
point voltage. A wrong mid-point voltage, SE voltage or both, is an indication that a battery or ultra-
capacitor module are defective). No warning or configuration are associated with this function, and the
IMD does not take any action or evaluation. Evaluating the value and taking actions is done by
external controller.

If the SE voltage is below SE Vlow parameter value, a “POWERVOLTAGE sources < min” warning is
generated, it is not possible to disconnect mains either from the IMD Manager or CAN/CANopen.

IMD #r&: 15 SE B JE. 1#i ) CAN/CANopen ¢ IMD Wiz, ] LAELSZbr SE HJE. IMD 122 C A
AT E b S R SN . AR T S R (SE HUREE M) o HLb iR 2% B 25 A B A B
) o WA SR I E S E, IMD ASRBUEMATSIE0 A . PPAsOME R R BT 31 B 42
il 78 58 B

W% SE H R T SE Viow Z¥{l, M<x4 “POWERVOLTAGE sources < min” 4, JikM IMD
WAk 5E CAN/CANopen Wit = HiiE .

NOTE If no SE source is connected, the measured values of SE+ and SEM are random (0 to DC-link
voltage) due to the protection circuit or the charger. However, the charger will detect it and
report an error.

e ERAEAN SERMELLT, hTRYHBEGEREER, SE+A SEM KM EE ABENEQ ~E
B U)o JRTT, 78 g 2RI B B RS H iR

Power sources and voltages

© Mains 0K %l—-n DC-link

|
Safe energy ~ 1 VDT 31 Hum

SE+ 1 # Kum
SEM 2 = 6 Num
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6.4 Brake control 551124

The brake system is an integrated part of the pitch system. The brake is a negative brake, which
means, that it is spring activated and brakes the blade motor whenever there is no power applied to
the brake. The brakes are powered directly from the IMD (24 V DC). The brake is automatically
activated/deactivated when either the drive enable (RUN) digital input is changes, or an Enable
command OFF/ON is sent to the IMD.

The motor brake is supplied from the internal power supply or from X7. The motor brake current
through the power switch can be configured to high or low, which optimises open circuit detection of
the used brake.

ARG RAR ARG —DNHARE . HIBEANHEIE, XEWE, E2MERamN, HFERAE
HELh it S Bl HI3ha% BBzl IMD (24V DC) firi, 458 s Okzh 2% i3 FH (RUN)EL 5N, 5UR
BN A4 OFF/ON I, il &4 B shBud /5 i .

HLUL B A H A B R R B X7 el I RO OGRSl HL O T S B v AR, AT PR I
B g (W A I o

Table 8  Brake current settings % 8 #|zh IR % &

T Setting % &
[Bra ke delay 250 ma=

Lessthan2 AT 2 A Low 1 Brake current | DR | ilow
Morethan2 A K+ 2 A High &

The following figure shows a simplified circuit diagram (IMD with internal power supply) of the relevant
internal connections to X2:

THEERT X2 RN EBERZP AR E GiE N HEIER IMD) -
" —

X7:24V DC 9 o o

[ [ [

Brake OK

1

Power
switch

. ©
1y | X2: Motor
s R brake

— v
{—ﬂ Over-current
— | [protection

Internal
power

supply

)

The power switch has overcurrent, short-circuit protection, as well as open circuit detection.
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The over-current and short-circuit protection are based on the switch temperature, approximately 8 A.
The short-circuit initial current is higher.

NOTE The current limit from the internal power supply is approximately 6 A. If there is a 24 V backup
connected to X7, a short-circuit (initial) or excessive current will be drawn from the external power

supply.
The brake OK signal indicates No open circuit and temperature not too high. It is shown in the IMD
Manager and available in CAN.

R R A T Hadit . R BR ORI DA K W A D) e

o RN B DRI TP SCIRE, 2900 8 Ao R HIIRHI L i o

TE: BRI ERTREIZN 6 Ao GIRAT 24 V & RPNERS] X7, WM AR LR (W)
I3 Ui NS T

il s s 1L H A5 5 R os Wi AR Al . EAE IMD I8 2o, IF7E CAN ] .
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6.4.1 Brake engagement (Brake output OFF)&Izs8iES (FIziss@H k)

Before starting the brake engagement sequence, the motor output of the IMD is ON, which means that
the Run input is high, and the Enable dev. is active. The brake output is ON (brake disengaged).

Once the Run input is set to Low or the Enable dev. is deactivated, the IMD will stop the blade motor
motion with the pre-configured (ramp limit) deceleration ratio. When the speed reaches zero and after
50 ms fixed delay, the brake output is turned OFF. While the speed is zero at this point, the
modulation to the motor is still ON to ensure that the blade motor holds its position. After the
preconfigured brake output OFF delay has passed, the modulation to the motor stops.

The brake delay purpose is to ensure that the brake efficiency is 100% before stopping the modulation
(position control). The following figure illustrates the described sequence.

TR S as B S P 2 /T, IMD BN HION TS, X EWE Run i AN, Enable dev. At 10
R il shda T8 (I ST ).

—H Run i N E A “fK” 5 “Enable dev.” IMD ¥ LATSCHC B 1 BB RS 9808 buAs i f L
123, MMEXRFIFHE 50 ZMEELEIR G, Hlahdsf o . AT, (R AL
FAL T IR IR ARAS, DA ORI B ALOR R AL B . FE TS IC B B 3l th o< ATAE IR i 5, 6 FEUATLFR e 1)
fFik.

HIZNIEIR [ H AR 1S (R E A2 Z AT R Zh38R 0y 100%. BB 1 g iU .

Run or { On |
Enable dev. Off

Max
Speed
° I
Brake { On {}
output
¢ off :
Braking 100%
efficiency 0%
Modulation { On
(position) Off
) Deceleration " Fixed 50 mS i Brake output OFF delay
(ramp defined by delay
N dec.time)

Time

Figure 34 Brake engagement sequence

P 34 7 0 i it

® Info 55
Figure 34 on page 81 illustrates a case where the blade motor is stopped and
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brake activated while in motion. If the blade motor is not in motion the speed is
already zero and the Ramp-limit deceleration time is therefore equal with zero.

55 64 T 34 W] 1t Fr LA IZ B INHE IR I BGE R S B A O Jn SRty
HNLRIESD, W O v, P, S50E PRk (A 55 T2
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6.4.2 Brake disengagement (Brake output ON)&IzIiR = (FIshasiH T =2)

Before starting the brake engagement sequence, the motor output of the IMD is OFF, which means
that either the Run input is low, or the Enable dev. is inactive, or both. The brake output is OFF (brake
engaged).

When RUN input is set to high and the Enable dev. is active, the IMD starts the modulation to fix the
blade motor position. After a fixed 15 ms delay, the brake output is turned ON. When the brake output
ON delay has passed, the IMD will ramp up the speed in order to pitch the blade to the desired
position. The following figure illustrates the described sequence (the order of the of the
signals/function is different compared with Figure 34 on page 81 for simplicity reasons).

FEJR BN B LS WY 2 1, IMD AU OS], X B Run fii A ik, =2 Enable dev &t T-IRHIH
W, BESA . izhasiit e GRshasEs) o

2 RUN #i AV &y H. Enable dev. i, IMD JT4a 6 LA @ M LA B . fEZ I B2 156 2=
WIER)E, HlshdstmtiITE . Sflsh s I E iR 5, IMD R mdE, DA A2 2 3 B i 47
BHo TEH T IR Cyfa s i, &5 S/D0ernr 55 64 UK 34 ARD

Run and { On
Enable.dev Off

Modulation
(position)

Brake
output

{

Braking { 100% %
1
1

efficiency

Speed

0

L < Acceleration

" Fixed Brake output ON delay (ramp defined 1
15 ms by N acc.time) *

o

Time

Figure 35 Brake disengagement sequence
Kl 35 ) ZE R T
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7. Communication &=

There are two ways to communicate with the IMD: 5 IMD /{54 ## 7 2:
o CAN/CANopen
e Serial interface over USB (Service)USB #4741 (JIR%%)

The CAN/CANopen communication is used for communication with the Pitch Motion Controller (PMC)
or the main controller if the pitch motion controller is implemented in the main controller application.
The serial interface is used for communicating with a PC running the IMD Manager.

CAN/CANopen ififg Hl T 52454128 (PMC) #HAT@IN, B3 B S Fdsfildsimm. 5O H T B
FIIRAN % 2 (B HEATIE R, HK R %%E IMD Manager #44 .

Info

@ When using the IMD Manager while the IMD is also connected to CAN/CANopen interface,
the CAN/CANopen PDO (Process Data Object) will overwrite data sent from the IMD
Manager through the service port on PDO updates.
(EF5S

Jp SRR {3 5 FURT CAN/CANopen 452 15 SXA G EAT I8 1, 1 10 ot & g e 78 o

7.1 CAN/CANopen interface CAN/CANopen [

The proprietary CAN interface requires that each unit in the same network has its own addresses, one
for receiving and one for sending. These two addresses are pre-configured from the factory. % CAN
B BOR [F) — M gg AR B ERA B Dk, — AT A TRE . XN
TSR E

The IMD has also a HW switch on the front for offset (node ID) of the addresses
so it is not necessary to SW configure the IDs for each IMD. The switch can be
set during installation of the IMD.

IMD FUTHIIEA —MEAFF o, FATFHiErmE S 558 1D) , R ER e
IMD fic & ID. WI7E2Z2%% IMD 3815 & iZ 5%,

NOTE It is recommended to read only the parameters needed for the control of the IMD, thus
avoiding overload of the CAN bus.

TE: @WAGEE IMD 2 I & S 5, i % CAN S 2kid 4.

7.1.1 CANopen network structure and management CANopen W& EM 5EE

The implementation of the CAN network structure can vary. The following figure illustrates the basic
CAN network implementation.

CAN MZE S5 B SEIL AT e s BT AN F . N IR 1 AR CAN R 25 S35 2.
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Turbine controller

Master

CAN/CANopen

Pitch motion controller

Master

CAN/CANopen CAN/CANopen CAN/CANopen

IMD blade 1 IMD blade 2 IMD blade 3

Figure 36 basic CAN network implementation

] 36 CAN [ 2% FE A ST

In order to control a CANopen slave via the NMT service, a set of commands are defined:
Jy 7 NMT RS54 CANopen Mk, & X 7 —#Hr4:

Command value | Description
A E Hid

0x01 Go to operational # N\ ] #:1E

0x02 Go to stopped 15 1E

0x80 Go to pre-operational i \ i
1k

0x81 Go to reset application i# A\
HENHET

0x82 Go to reset communication it
ANHEBEE

The following example will make a slave with Node ID 1, to enter pre-operational state:

PUR 7RIS 201D 2 1 (8 st ik N TR S -

CANID Data $(3E

0 0x80 0x01
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Info

@ The states referred to here, are CANopen states and not general IMD states.
PDO'’s will only be active when the slave is in state operational. SDO is active in both pre-
operational and operational.

,f*:‘E

[= I

X HEIRFIFPIRZEZ CANopen IRZE, IMTAZ ) IMDUIRZS . R 2 ARG a4k AT IR
&, PDO A &t . SDO FETRAFAERAE sh Al AL T HOmIRES .

7.1.2 CAN proprietary Interface CAN £ iz

The actual addresses of the IMDs, are the configured base addresses + the switch value (1 to 14). For
example, if the configured base value is 0x200 and the CAN switch is set to 3, the address will be
0x203 (515 decimal).

The following table describes the CAN interface default values:

IMD fySEfrihl 2 Fe B R ELL+TTME (1 8] 14) o B, 4RECE A 0x200, H CAN JTG&RE
A3, WHLHEE Ky 0x203 (+-3il 515) .

AR T CAN £ L ERIAE:

Table 9  CAN proprietary Interface

% 9 CAN L H#:M
Device address Short symbol Default value Parameter register number
B4 Huhl R BRAE in the IMD
IMD IS H 789 5

Receiving address Rx ID 0x200 + Switch ID 0x68
Feyic bk
Sending address Tx 1D 0x180 + Switch ID 0x69
RIE L
Bit rate*fig 3% Baudrate (kbps)i 500 0x73

£5 % (kbps)

* The bit rate is initialized only at power-up. It is not possible to change the speed on the fly.

The CAN interface implementation in the IMD is a proprietary protocol, which is a simpler variant of the
CANopen. However, if nodes other than IMDs and DEIF PMC or DEIF main controller are to be
implemented in the same network, it is recommended to use CANopen, which is a universal protocol.

It is possible to configure the IMD to auto-report through CAN a specific parameter value at the
configured auto report interval (1 to 254 ms). Maximum eight registers can be configured to auto
report. Use 0x3D to configure CAN auto report.

P ANAE b RIS RTARE  Joi BV B MO
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IMD o) CAN 22 S22 —NEAH i ©42 CANopen f—NE RS K, (HA, W REAEE—
W25 sz E IMD Al DEIF AR 2845 258k DEIF 3= 3 2% ARG i, 0023 o504 A @ A 70 CANopen.

Al DAERC B ) B SR & E MG (1 & 254 ms) i#id CAN &S5 IMD Bl B N H ke . w2 ailE
I\ LLE RS . {FH 0x3D i & CAN A3k % .

7.1.2.1 Communication with charger over proprietary CAN &7 %/ CAN 57 B#5E 15

Always use 0x8011 command to read or write charger parameters.
Find the parameter sub object ID in section 13.3.1 on page 313.
Read from the charger:

Composing the telegram:

IRZALT] 0x8011 fiv & BLHUELE A TS LA S 4L

FESS 233 T 13.3.1 T BIZH T % ID.

TR LA
9 5 HLAR
Step Example (reading scaled current);= 5 GEREUFRE B
BB
1 Command 74> 0x8011
2 Combine with parameter index 5 + 0x0200 (charger current has sub object ID 2, 00 is filer)

BRI L (FEHLAFRITA TX 2R 1D 2, 00 fZUEHas)
3 Result 45 & 0x8211
4 Build the telegram as follows:#% 1 ~ 0x3D 00 11 82

N7 AR

3D XX YY ZZ

ZZ - telegram HiiR
MSB
YY ---nme- telegram Hi#f
LSB
)¢ Q— fill byte #7574

3D - Read command

R4
Write to the charger:
Composing the telegram:
) 78 FLER N
e JETER 8
Step Example (Setting nominal voltage to 450 V)~ CEifr
7 Frea R E N 450 V)
1 Command 4> 0x8011
2 Combine with parameter index + 0x1100 (Nominal voltage has sub object ID 17 = 0x11,

00 is filer)(taFRHLEH FXFT 4 ID 17 = 0x11, 00
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Step Example (Setting nominal voltage to 450 V)7=% CEitx
BB FReB R E N 450 V)

5ZHR545E NUEBH)

3 Result 45 % 0x9111

4 Calculate voltage data 450*10= 4500 = 1194
(unitis 0.1 V)
R EENER i C7
(A7 0.1 V)

4 Build the telegram as follows: 0x11 91 94 11
R Ty Ak i H A

WW XX YY ZZ
ZZ - data ##E MSB
YY - data % # LSB

S telegram HifiX
MSB
VALY —— telegram Hi iz
LSB
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7.1.3 CANopen interface CANopen

See section 13.3 on page 282 for a description and a list of parameters (CANopen objects).
RIS 5IR (CANopen XF 50 , HS [ 215 TUA 13.3 5.

Info

@ CANopen uses little-endian format. That means that the least significant byte is sent first and
the most significant byte is sent last. For example, object ID 2098 is sent as 98 20. The
same also applies to data. However, it is not the whole data field that is little-endian, but
each object in the data field. Example of TPDO1 which has the following format:

ZR

CANopen fif /Mg 2. X ERE B RIERIRE TN, Ba KGR mEA 8T . flim,
X5 1D 2098 5N 98 20 Kik. X[EFEEH TEIE. (HE, FFALBANEEE 7 BAR S Nk
X, MARIE BRSNS, BEAU TR TPDO1 7~ 4l:

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
FA1 F2 FI3 Fi4 | FH5 Fi5 6 FWT ¥ 8

POS-Actual (Obj. 0x206D) POS-Actual_2 (Obj. 0x206F)
POS-5f% (Obj. 0x206D) POS-5zf5 _2(Obj. 0x206F)
Data (4 Interpretation fi#E %

7B 3C 3F 4F FF 1F 00 00 Resolver position: 4F 3F 3C 7B
SSI encoder position: 00 00 1F FF

Yt gs i & :4F 3F 3C 7B
SSI it #3447 #:00 00 1F FF
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7.1.3.1 CANopen node ID CANopen 7%= ID

In CANopen the same address (Node ID) is used for both send and receive. The Node ID of each IMD
is a given by a value from the CAN ID switch on the IMD, and a software base Node ID, set in the IMD

Manager. The switch has valid values from 0 to 14.

In the following examples, the base Node ID is given as a hexadecimal value.

7 CANopen ", K& A1ECE FIAR E (g kb (55 250 1D). &4 IMD 175 55 1D |1 IMD _E ) CAN ID Jf3%
AT IMD M 42 3 A 15 B A R BRI T R ID 24558« JFORIAA BN 0 21 14,

E NP R, FEART D 2 - SdtEs H .
Examples: /=4
Result 44 5

Actual node ID = 1 (decimal)S2Fi £ ID=1 (k)

Actual node ID = 17 (decimal)s2Br i & ID=17 (+#E4D

Exceptions: {5 #M& .
Result 45 %

Change of CAN ID switch or base node ID while the IMD is on:
the existing Node ID will still be used. If the CANopen slave is
reset, Node ID 127 will be used (the content of reg. 0x68 is
ignored in this case).

£ IMD JJE I SE i CAN ID JFRERFEA T A1 ID: A LA
T 1D, WS- E H CANopen Mk, Kifdi 5 5 ID 127 (fEiX
FhiE oL T 2% reg. 0x68 HINZ) -

At next restart*: the value of reg. 0x68 will be changed to 1, and
node ID 1 will be used.

R E JE I *:reg.0x68 MMEKHAE A 1, R ID A 1,

Change of CAN ID switch while the IMD is on: The existing
Node ID will still be used. If the CANopen slave is reset, Node
ID 4 will be used.

IMD JFJE B B2 CAN ID JF%: b FHILE 1 & ID. Wil
B CANopen Mufi, K75 & 1D 4.

At next restart: the content of reg. 0x68 will be automatically
changed back from 1 to 0 and Node ID = base node ID + CAN
ID switch will be used.

TIREJERT: reg.0x68 HINZAHFEHBIM 1 220m] 0, I HREAH TS

Conditions £&1tF

CAN ID switch position = 1
Base node ID = 0x0

CAN ID kAL E = 1
FEATHT 1 ID = 0x0

CAN ID switch position = 1
Base node ID = 0x10
CAN ID JFRAL & =1
FEARTT S ID = 0x10

Conditions 2514

CAN ID switch position =0
Base node ID = 0x0

CAN ID JF kA E =0
FEARTT A5 ID = 0x0

The content of reg. 0x68 was
automatically changed from 0 to 1
at restart due to 0 value of
register and CAN ID switch.

The CAN ID switch is changed
while the IMD is still on, to for
example 3.

i T2 7728 fl CAN ID JF <18 M
0, reg. Ox68 [N 25 1E H T JH Bl
HZhM 0 Bk 1,
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A ID = AT A ID + CAN ID JF%. 24 IMD {5%R43@ I, CAN ID JF2%
W SR 3.

Change of CAN ID switch or base node ID while the IMD is on: ~ CAN ID switch value + Base node
the existing Node ID will still be used. If the CANopen slave is ID >127

reset, Node ID 127 will be used (the content of reg. 0x68 is CAN D JF5{l +H A & ID>127
ignored in this case).

At next restart*: Content of reg. 0x68 will be automatically
changed, so that ID switch value + Base node ID =127.

7E IMD FF J5 i B2 CAN ID FFoesk FE A 5 ID: kA
T A ID. W EE CANopen M, K5 ID 127 (f£iX
FhiBHL R 2% reg. 0x68 HINZ) .

TREH IR reg. 0x68 FIN K HBHEX, LME ID FFR1{E
+IE AT A 1D=127,

* |t is assumed that the configuration was saved to startup before restarting the IMD.
* CAN ID JF AR+ AT 1 ID>127

7.1.3.2 Using Read Process Data Objects (RPDOs) (& B ZE##EX1 5% (RPDO)

RPDOs are used to initiate/change processes in the IMD. Four types of RPDOs are predefined and
the transmission type is set to 254 (other RPDOs can be defined if needed using a CANopen
manager):

RPDO HTJEah/ 8 IMD FHIAE. T X T RS RPDO, 4k AikE N 254 (R FHE,
Al LI CANopen Wi #2312 X HiAh RPDO) -
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Table 10 RPDO1 — position control
% 10 RPDO1 - {7 E 4l

Used for: Changing position Ji T: M2 67 & COB ID: 0x200+Node ID COB ID: 0x200+4 5
FHA Fh2 FH3 Fihi4 Fh5 Fie FRT Fhe8
Device mode value Position destination value N-limit value
AR I E fr & H b E N-HH BR &
(Obj. 0x2051) (Obj. 0x206E) (Obj. 0x2034)

Example of enabling N-clip, setting position destination, and 90% speed limit in IMD with Node ID 1:
FEFT 2 ID 9 1 8 IMD H1j5 F N-clip. B A7 B H A5 A1 90% i B il 17 1)

COB Data % Interpretation fi#R:

201 40005856 253C 3273  Device mode # %t (Reg. 0x51): 00 40
0000 0000 0100 0000

\ t

Bit 15 fi7 15 bit0 170

Position destination value {7 & H #r{H (Reg. 0x6E): 3C 25 56
58

N-limit valueN-#fR{# (Reg. 0x34): 73 32

Table 11 RPDO2 — speed control
# 11 RPDO2 - #JZaH

Used for: Changing speed iT: &38i% COB ID: 0x300+Node ID 0x300+75 /4 ID
FHA Fh2 F153 Fi5 4 Fh5 Fie
Device mode value O-set value Logic Out block value
A N-15 & 15 bk R TR
(Obj. 0x2051) (Obj. 0x2031) (Obj. 0x2098)

Example of enabling N-clip, setting speed value, and setting RO on in IMD with Node ID 1:7E5 15 ID
N1 IMD 3 A N-clips W &3 A% B RO on Kl

COB Data ¥iiE Interpretation f#R
301 4000 20 4E 00 01 Device mode % #%1#3{(Reg. 0x51): 00 40
0000 0000 0100 0000
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Bit 15 fi7 15 bit0 170
N-set value N-1% £ 1H (Reg. 0x31): 4E 20

Logic Out block value & #&%i H Ht{H (Reg. 0x98): 01 00
0000 0001 0000 0000

Bit 15 fi7 15 bit0 iz 0

Table 12 RPDO3 - special commands
#* 12 RPDO3 - Fjikm4

Used for: Executing a special command F 1-: COB ID: 0x400+Node ID
PAT Rk A& COB ID: 0x400+715 5 ID

Byte 1 Byte 2
FHA1 Fh2

Special commands value 4#5k
fir4{ (Obj. 0x2003)

Example of starting pre-heating in IMD with Node 1D 2:7£5 &5 1D 24 2 [ IMD 1 J2 3 7B 7= 1)
COB Data ¥ Interpretation &R

402 02 00 Special commands ;%4 (Reg. 0x03): 00 02

Table 13 RPDO4 - safety run
% 13RPDO4 - “%48AT

Used for: Initiating a safety run COB ID: 0x500+Node ID
T BalZaisir COB ID: 0x500+7 /4. 1D

Byte 1 Byte 2 Any value written in byte 1 and 2 will cause the IMD to start a safety run
2245 4 =359 (go to state 19, safety run setup)
FEFHT M 2 5 NHEME AR 22 IMD Ja3h % 453817 GENIRES

Fun_safety run value 19, RABITEE)
Fun_Z4iz1T1H
(Obj. 0x2078)

Example of initiating safety run in IMD with Node ID 3:7£75 /5 ID 4 3 ] IMD 1 J& 8h % 421847 i 3l
COB Data ¥iiE Interpretation &%
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503 0100 Fun_%4=iz17T(Reg. 0x78): 00 01

Info

® The IMD will always execute the last sent RPDO. If a position command is sent (RPDO1)
and a following speed command (RPDO2) are sent, the IMD will not stop at the position of
the first PDO, but will continue with the speed and direction specified in RPDO2 that was
the last sent RPDO until another RPDO is sent making it stop.
2 1

IMD K is & 47 i Je &K% RPDO.  WHRAE K% 1AL E 4 (RPDO1) 2 J5 KI&H B fir 4
(RPDO2), IMD BAL{EES—A PDO WIALE, TMa4ks:bl RPDO2 H i i& i i Al 5 )
117, BIRJERIEM RPDO, HF|KI%% —4 RPDO ffi =1k,
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7.1.3.3 Using Transmit Process Data Objects (TPDOs) & /A z#)1d #Z##Ex/5 (TPDO)

TPDOs are used to give feedback from the IMD to the application SW. They are sent automatically by
the IMD at the configured intervals (standard interval is 1 s, which can be changed using a CANopen
manager). Eight TPDOs can be configured in the IMD. Four of these are preconfigured and follow
CANopen standard COB IDs:

TPDO M+ M IMD [ RS- S 15t IMD $% B P E IR RS (hrdfEllR@ oy 182, Al {EA] CANopen
PRAFHATE SO ARIE. IMD T EAIRCE \ A TPDO. HAIUASZ HIRCE (¥, 4% CANopen #x
i COB ID:

Table 14 TPDO1 mapping
% 14 TPDO1 mift

Reports: Resolver Position value, SSI encoder position value COB ID: 180+node id

i gmfddefr B, SSI gwmhdashi BlE 180+77 55 ID
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8

POS-Actual (Obj. 0x206D) POS-Actual_2 (Obj. 0x206F)
POS-52k% (Obj. 0x206D) POS-52% _2 (Obj. 0x206F)

Example: 7=

COB Data ¥i# Interpretation &%

181 7B 3C 3F 4F FF 1F 00 00  Resolver position (Reg. 0x6D): 4F 3F 3C 7B
SSI encoder position (Reg. 0x6F): 00 00 1F FF

it esfi E (Reg.0x6D) : 4F 3F 3C 7B
SSI 4w #f7E (Reg. 0x6F) : 00 00 1F FF

Table 15 TPDO2 mapping
# 15 TPDO2 it

Reports: Speed, current, output power, DC-link voltage COB ID: 280+node id 280+ & ID
b WE. R, IR, BEREEHE

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
FH FHi 2 FH 3 Fia FH5 F4i 6 FHT Fi 8

N act (filt) | act (filt) PowerOut DC-link EjiifFL
(Obj. 0x20A8) (Obj. 0x205F) (Obj. 0x20F6) (Obj. 0x20EB)

Example: 7= {5
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COB Data ¥ Interpretation &%

281 4F 71 58 00 F7 02 95 3E Speed WA 71 4F © 2656 RPM
Current HJi: 00 58 > 8.2 A

Power out 7 H: 02 F7 - 759 (relative value of the output
power)

DC-link voltage EiitF£HiJ%: 3E 95 > 536 V DC
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Table 16 TPDO3 mapping
7% 16 TPDO3 i if}

Reports: General IMD status, Digital output status COB ID: 380+node id 380+ 1 ID

R — MK IMD IRES . B RS
Byte 1 Byte 2 Byte 3

Byte 4 Byte 5 Byte 6 Byte 7 Byte 8

Drive status I3} &3R4 (Obj. 0x2040) Logic in block #Z#55t (Obj. 0x209B)

Example: 7~ 1
COB Data ¥

381 90 47 00 40 07 00 03 31

Interpretation (see also relevant bit mapping sections)

fRRE (53 ABRALBRGT 2 55)

Drive status IXz)#31k %4 (Reg. 0x40): 40 00 47 90
0100 0000 0000 0000 0100 0111 1001 0000

\ t

Bit fiz. 31 bit £z O

Logic out block (Reg. 0x9B): 31 03 00 07
0011 0001 0000 0011 0000 0000 0000 0111

\

Bit iz 31 bit fiz 0

Table 17 TPDO4 mapping % 17 TPDO4 i}

Reports: Device mode, errors and warnings, logical inputs and outputs COB ID: 480+node id 480+
Wit AR, AR . B fin0 1D

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
FHA Fh2 Fh3 Fh4 Fh5 F1e FRT Fhe8

Device mode

WA
(Obj. 0x2051)

Example: 7~ 1
COB Data ¥iiE

481 04 00 00 00 20 00 31 76

Errors/Warnings Logic in/out Block
RN E S 2 R A N\ A% H

(Obj. 0x208F) (Obj. 0x20D8)

Interpretation (see also relevant bit mapping sections)f#$

(53 AR S b RS 277D

Device mode (Reg. 0x51): 00 04
0000 0000 0000 0100

\ t

Bit iz 15 bit £z 0
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Errors/warnings %1% 1% % (Reg. 0x8F): 00 20 00 00
0000 0000 0010 0000 0000 0000 0000 0000

\ t

Bit £ 31 bit fiz. 0

Logic in/out block #2484 A\ /4 i ¥t (Reg. 0xD8): 76 31
0111 0110 0011 0001

\ t

Bit fi7. 15 bit fiz. 0

7.1.3.4 Using Service Data Objects (SDOs) (& FHR % ##EX/5% (SDO)

SDO service can be used to read data from or write data to an object in the IMD, provided the object
has a CAN ID (20xx). Read or write operations might be limited depending on the access type of the
specific object. The SDO server receives requests at the standard COB ID 0x600 + Node ID, and will
respond at COB ID 0x580 + Node ID.

SDO 45 o] T M IMD = 5% G BB s m) 5 N8 s, e 2 iz 2 B CANID (20xx) . i
PEURFE S RV R 2R A, Sl 58 E T RE &2 2R, SDO AR 45 %% LAkriE COB ID 0x600+75 &5 1D $2Ui
iEsk, L, COB ID 0x580+7 &5 1D M .

Read Example: iz 1

COB Data ## Interpretation (see also relevant bit mapping sections)f##
(73 WAH AL 25D

601 40 98 20 00 00 00 00 00  Application: Read object 2098 from node with node ID 1
REFHFRF: AT ID 2 1 71 s s BN 4 2098

581 4B 982000 01010000 Reply from node ¥ i [f %2 : 0x0101
0000 0001 0000 0001

\ t

Bit fi7 15 bit £z 0

Consult the CANopen standard specification CiA-301, for detailed information on how the SDO service
works, and the format of the reply SDOs.

See section 13.3 on page 282 for object IDs and data definitions.
52 CANopen FRAERLTE CiA-301, LIZREUAH & SDO MRS nfif TAE LA K 5152 SDO #% 3 4015 2.
HRIG D MG E L, w215 T ERES 13.3 15,
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7.1.3.5 Firmware update via CANopen implementation guidelines &7 CANopen L5

BHITEIHFERT

To initiate and perform FW upgrade through CANopen, a special SW must be developed and
implemented by the customer in the Pitch Motion Controller, or the Turbine Main Controller. This
section gives guidelines for the implementation of this SW.

It is expected that whoever develops this SW has knowledge of how to use and program CANopen
communication. This knowledge is outside the scope of this manual.

The following tables lists the sequence of actions needs to be done to perform the FW update:

E@1d CANopen JA SIATHAT I AFTH 9, 250 A 250 A8 347 1) s m RUAT L 42 1) 8% P T R R S R R 1 4K
o AFIGRME T SEHZ A IR -

i TP R BRI T g 45 i A 42 CANopenn 3815
NRII T AT B R T ZE AT AR A

Operation

233

Write/
expected-
read data

BT LR
i

R T ATV .

Description

Eiiipy

1 SDO

2 SDO Read

13

3 SDO Write

4 SDO Read

Bk

To % 0x1F51
sub 1

(Program
control)

CRE#4)D

From M

0x1000 sub 0

(Device Type)
(B#R1)

To & 0x1F51
sub 1
(Program
control)

(BRI

From M
Ox1F57 sub 1
(Flash Status)

0x424F4F54

Stop application and invoke the
bootloader. if application refuses
SDO_ABORT

otherwise reset forced reaction
SDO timeout due to no SDO
response

W R AR P4 SDO_ABORT
15 1k R AR P IR 51 S ki
o

A, %A SDO MR, K E
B [ N SDO

Check that the bootloader is
active:

0x424F4F54: Bootloader is running
0x0: Application is running
K 51 SN B Fr e 5 AL T H0E IR
A:

Ox424F44: 5| SN 7 IEEIZAT
0x0: N A2 Fp IEAE 1B AT

Erase the flash memory allocated
to the application. Takes
approximately 10 s.

KB L NN . KR
HE 0D,
Read the flash status to verify that

the application is deleted: 15z H A
FEIRFS CLESHIE B AR T A2 7
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Operation | To/from Write/ Description
expected- w®
read data !
B A IBUHRER
HE
AR %
0 = Application OK 3 FiJ 2 7 1E %
1 = busy T fi%
2 = No application in flash [N fF+
WA N SR
5 SDO Write To £ 0x1F50  Transfer &4 Transfer the application file in 7
domain sub 1 CoU_IMD.crc bytes blocks to the IMD.
= b (Download B AR B 7 S Bt
Program Data) FEF) IMD.
CREFEP L
5
6 SDO Read From M Any value Check that the downloaded crc is
i 0x1056 except for 0 correct. If there is any error the
sub 1 (zero) value will be 0.1 7 T #[1 crc &
(Application Id) P& O DMSMOMENT 5 F R, SR (T4, %M
(SiFaRR 1d) 4K 0.
7 NMT reset If the value in step 6 is O (error),
COMM reset the communication and
BB repeat steps 5 and 6.1 L% 6
HFHERN O (B, I EEIEG
HESE L 5 M 6.
8 NMT Reset If the value in step 6 is not 0
NODE (success), restart the IMD to start
TE A the application. 4155 6 H A
AN (D) 5 WEHEs) IMD
CLIE B S AR
9 SDO Read From M 0 Check that the application is
5 0x1000 sub 0 active: A & N FHFE 7 2 15 4L T
(Device Type) R
V2% KT 0x0: Application is running i F %
¥ IEAEIBAT

0x424F4F54: Bootloader is running
51 IR P IEFEIBAT

Page 100 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

7.2 Serial data interface &= /75E#EO

The serial data interface is implemented as a virtual com port over USB. It is mainly used for a
communication with a PC running the IMD Manager for configuration or monitoring/troubleshooting
purposes. The interface allows for 16 bit or 32 bit data packages. The following figures shows the
format for both options.

FATHEE L D2 iE . USB SEBLEES com . EE T 51217 IMD B8 F) PC Hlid(E, #HATRCE
B SRR o 128 D RV 16 78 32 fr 8 . B R T IR I RS

Serial/USB 16 bit data package format 5 17/USB 16 {7 £ 45t 4% 20

Sending from the PC to the drive Drive response to the PC
M PC R 3 BR324 IXFNAXT PC M 3
Char1 | Char2 | Char3 | Char4 | Char5 | Char6 | Char7 Byte1 | Byte2

Reg. ID|Reg. ID| Data | Data | Data | Data | Sync Data | Data

Bits Bits | Bits | Bits | Bits | Bits "X" Bits | Bits

07..04 | 03..00 | 15..12 | 11..08 | 07..04 | 03..00 07..04 | 07..04

ascii | ascii | ascii | ascii | ascii | ascii | ascii binary | binary

Serial/lUSB 32 bit data package format & 17/USB 32 £ £ 4 fA% 2

Sending from the PC to the drive Drive response to the PC

M PC K% 3 IR 3 & UK a0 PC e &

Char1 | Char2 | Char3 | Char4 | Char5 | Char6 | Char7 | Char8 | Char9 | Char10 | Char11 Byte1 | Byte2 | Byte3 | Byte4
Reg. IDReg. ID| Data | Data | Data | Data | Data | Data | Data | Data | Sync Data | Data | Data Data

Bits Bits Bits Bits Bits Bits Bits Bits Bits Bits "X" Bits Bits Bits Bits
07..04 | 03..00 | 31..28 | 27..24 | 23..20 | 19..16 | 15..12| 12..08 | 07..04 | 03..00 07..04 | 07..04|07..04 | 07..04
ascii | ascii | ascii | ascii | ascii | ascii | ascii | ascii | ascii | ascii ascii binary | binary | binary | binary

The following example shows a 16 bit format read operation from register ID 0x30, which contains the
actual speed value: L F7R61 8 WAFAERS 1D 0x30 32HL 16 Ars R AHEAE, Horbh 618 Sz PRk FE{f -

Example of reading actual speed, 16 bit format
TS bR R, 16 f7A% . (Return value of up to + 32767 equals to 2 bytes)(i [Fl{f N+
32767 = 2 F1)
Sending from the PC to the drive Drive response to the PC
M PC Ji% B IR B % IXBhZRRT PC I B
Char1 | Char2 | Char3 | Char4 | Char5 | Char6 | Char7 Byte1 | Byte2
Reg. ID Rl%g. Data | Data | Data | Data | Sync Data | Data
Bits | Bits | Bits | Bits | Bits | Bits | "X" Bits | Bits
07..0403..00|15..12/11..08 | 07..04 | 03..00 07..04|07..04
3 D 0 0 3 0 X Lo Hi
byte | byte
Read register | Actual speed value register | ascii Value of
B A7 3 SRR 1 % 77 4 register 0x30
(0x3D) (0x30) %ﬁ%ﬁ{gxiﬁo i}
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When using the IMD Manager the serial connection is plug and play.
Follow the instructions in the IMD Manager Installation instructions to install the IMD Manager.

T IMD BEF BRI, SR ATIER Y BRI
HZ% (IMD MiisH it 2228 ) 22238 IMD Mt
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8. IMD configuration IMD i &

This section describes how to configure the IMD in a specific setup (such as motor, resolver brake and
so on). When the configuration is finished and verified, it can be saved as a configuration file created
for use in installation process during production. See the IMD Manager user manual for detailed
information about how to use the IMD Manager.

A BT R B (UL, et flzhas55) TECE IMD. BB SERIFIE) S, W LUK HARAE
N—ABCEAE, ATAEPERET 2. AR IMD AR EMER, S5 IMD HiE
BAFRI P T

Info
® If a parameter is not applicable due to another parameter setting, it will be hidden.
BEE

WRFEANZH T HAASHB B AE, WS HCR R

8.1 Prerequisites s 5514

The following is needed for the configuration:fit & 75 % DL K 4 2

8.1.1 Hardware f&1{4

IMD connected with all the HW that is going to be used in the turbine. Some of the HW can be
simulated if necessary:IMD 5 XML {8 F (0 B A BEAEAHIE . ang b B2, ] DARSEADL e A«

e Motor (with or without resolver) L HL Cify B AN 4 S 2% )
e Brake (if the IMD is to control the brake )52 (415 /& IMD % i % 51 2%)
e Connections of digital inputs and outputs & i A4 Hi %42

e Protected (fused) 400 V AC. The connection must have a breaker.f#3" (f£[%£2) 400 V Bifii. %
P b0 W s o

e Ifthe IMD variant used doesn’t contain 24 V DC power supply, a separate 24 V DC power supply
is needed as well. {1 % IMD Y-S AN 24v BELRHEIR, 5B AY) 24v ELIR IR,

e Protected (fused) batteries or ultra-caps for safe energy. The connection must have a breaker.{&#"

(RIS 22) WILBGEARA S, TIIRAEIR 4. ERR DA B4 .

e Safety-chain connections, or if safety-chain is not used, SCI inputs must be connected either as
shown in Figure 31 on page 63 or through RO relay in order to be able to reset the IMD safety-
chain. If RO is used, it is possible to open and close it using the IMD Manager. %45 %42, BiE N
FORMEH 2245, WL AUEIRES 51 TU& 31 froseliiiid RO 4k fi 5 i44% SClH A, LUEREHE HE
IMD %4>, @iiRAE M RO, WA LUMEH] IMD I8 4TI SEH] RO.

o A computer for the IMD manager connected to the “Service” connector of the IMD.
4 IMD B BTN LE R R IMD #) “RSS T RS

e Datasheet and specifications for motor, resolver (if used) and brake. FEH1.  Zwf5 s (4 A% FH ) A0l
B B G RN
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0,

Info

It is possible to configure the IMD without the accessories (motor, resolver, SSI encoder
and so on) and mains. In this case 24 V DC power supply must be connected to X7. Errors
will be present for the missing components, but the parameter configuration can be done.
Some of the described procedures (for example resolver offset calibration) cannot be
performed. The SE charger (option) cannot be configured without mains.

(B

ATDAFE A IR CRIbL. Zmbthds. SSI gwmbthasss) FIFRIEE ML FECE IMD.  FEIX %L
N, AU 24 V BIREIERS] X7, SO RA S IR, ER USRS EICE . T
EPAT IR M F LD R (Flndgmidasmie i) o SE mmay (Wlik) FEBA IR LT
TR E

8.1.2 Software &1t

A computer with the IMD Manager and USB driver running. See IMD Manager Installation instructions
for PC requirements and SW installation instructions.

247 IMD BEFEEAAT USB BXENFE P TS ML, ok PC ZORAMEAT 235Ut H], 1§21 IMD Iz it %

UL

8.2 Safety &4

See safety precautions in section 2 on page 12. Z[# % 11 T 55 2 F5 o {2 T it .

8.3 Turning the power on ]/ 87

1. Follow the procedure described in section 9.15 on page 197 1.#%/8 %5 150 71 _FHJ 9.15 15 R IR
WRIHATERAE

2. Configure the IMD Manager communication (See IMD Manager user manual)fic & IMD Manager i
5 (S IMD WA T

W

Attention

Monitor the actual current during the configuration. Before the drive is configured with all
parameters for the actual motor, high currents may be generated.

ER
FERC B 42 SE PR L. AEAE A SERR LI T S 8 BB 4 2 A, W RER /R

325
Vil o

g

o
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8.4 Configuring general parameters 2 & — {54

The general parameters are configured in the “Configuration 1/3” tab.JE %4 “Hic & 1/3” FrZhhd
B,

8.4.1 Configuring the general servo fields fit & —A& EARIE

The “Servo” fields are general configurations of the IMD. The red dashed rectangle in the following
figure shows the parameters that are to be configured. “fAf” FB& IMD H—MicE. FEFLE
RELH RN 7 E I E KIS

Monitor and control  Error history  Configuration 13 Configuration 2/3  Configuration 3/3 Positon Speed and current  States  SE charger Diagnostics  Oscilloscope

General servo [IMD) data i~ Motor data ————————— Wl ~ Safety run - i Pre-heat i~ Virtual limit switches
Axis label Type AsyncServo v Auto S-run @start i | pre-heat

1/8oflconel ~ VLME-low 0
b Mains voltage .

| max 133.0 ARMS S-run restart @L51 off i k VLMS-high o

" i C
DC-link Vmax i Arn RS S i = = Current mode Torque
{1 DC-link Viow

[1 DC-link Vmin
SEViow

Num. of Poles. &
— S-run speed profile -
T-sensortype  |[ANIGE | FPHLO0 Actual position 202

Max. Temp 23000  Mum
LVRT timer ~  CAN-Bu: i Safe energy test i~ Manual op =

Protocol SEtest @ LS only m = Man. operation _ Enable
_ Speed 24 % 800 RPM

SE-testsingle pulse | [N Long
Ballast i - Acceleration 4000 ™S

Rated res. power Motor brake - CANID sw. pas: Test PWM/time 20%/0.2:@1 v Maxop.time 20 5
Resistor resistance Brakecurrent | High | eyl T Brakedelay 5 5
Thermal factor | Motor brake delay

Brake output ON 100 ms
Motor PWM freq. Brake output OFF 250 ms Time Out 5Cl state [ o I

Man.cper. 360 |20 [Enatie

' Motor feedback
| max extended i 0
- ype Resolver ~ Attention:
55l encoder type =4 | Hesolipiies i 2 Always restart the IMD after
Pt100 filter 5 fResol. offset 1 Dez changing CANopen settings.

i~ Input-Output logic

¢ Input logic Output logic
Logical input Input function Polarity Logical output  Operand 1 Operation Operand 2

Limits. 1 Ref Plus e hi Logic-8==D08 | Nact filt)
Limits. 2 Ref Plus 1 ve hi Logic-7 =>D07 | —0ff-
Logic-1<=D11 |_Of- Il Active hi Logic-6==006 | _Off-

Logic-2<=D12 |—Off- h Logic-5==005 | —Off—

- Logical variable:
Input/Dec. represent. Hex. represent. Input/Dec. represent. Hex. represent.

Varl 3145728 00002710 3 0x00000003

Var3 10 00000002 661654959

Firmware: 1-08-5 Axis: BL1

Figure 37  Servo data in IMD Manager configuration 1/3
Kl 37 IMD 4% B A AC B 1/3 w0 fr] R Kt
Fill in the following fields: 385 L 7B :

¢ Axis label: The label is an optional parameter that can be used to differentiate between different

IMDs. Up to 4 characters can be used. The IabeIJis also shown at the riiht bottom of the IMD
Manager as well: Mi

HAR%E: MR —NIESHL TR T XA ARER IMD. &2 UMEA 4 N7, #3285 B/R7E IMD
WA RIATT A

e Mains: Mains voltage. Enter the nominal voltage used. F 5 B3 5 HL T o 4 AT ) O A R HEL S o
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There are several thresholds (settings, errors and warnings) which are related to the voltages on
the DC-link and SE voltage. These are depicted in the following figure, and described after the
figure:

AIABME GRE. #RMES) 50K SE HEMG. W FE MR, IFEEEIHET I

DC-link

HW DC-link voltage

overvoltage (860 V)
DC-link Vmax (P)
Ballast on

Ballast off

(P): Configurable
parameter

SE Viow (p)

DC-link Viow (P)

, 1
Low-voltage |

DC-link Vmin (P)

ov

Figure 38 DC-link voltages thresholds
Kl 38 LI EFE LR RE

¢ DC-link Vmax: The level at which the IMD will generate an error end perform a safety run. This
parameter also determines the ballast on and off thresholds, which are connected and
disconnected automatically when needed according to the following:

FLREEEE V max : IMD R AR A iR AT 2 48T G0 . IS BOEYUE TR IJT . RIRME,
T H SRER AW, T

o Ballast on: DC-link voltage > DC-link Vmax — (1/32 * DC-link Vmax)f i #s T J5 . ELRBRE H
& > BHiR L V max - (1/32 * Hifii B4k V max )

o Ballast off: DC-link voltage < V ballast on — (2/32 * V ballast on)Hi 2§ < ). E IR B HE < 44
WA R IR - (2/32 * HEIR AT 5 HEK)

The ballast resistor state can be monitored by reading reg. OxEA (0: resistor OFF, 1: resistor ON).
It can be difficult to monitor the ballast resistor since the ON time of the resistor can be as short as
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250 Fs. il HLBHARAS AT LU IE B2HL reg HEAT 4. OXEA (0: FHPHICH], 1. HFHIFED . HTH
BEL P @ I (8] W BEREL 4 250 #0,  PAIG AT RE M DA 47 i 50 HL P

Example ballast ON: it &3 T 5 7~ 151 - DC-link V max: 789 V DC
1 N . N

S CTIIL I BB V max ;789 V B
32

Ballast ON when DC-link voltage is above 765V DC

YR EHL H R ST 765 V DC INHE 28 T

Example ballast OF F:5 17 % < 17~ 1« DC-link V max: 789 V DC
B2 V max ;789 V B

2
765 3 765 = 717

Ballast Off when DC-link voltage is below 717 V DC
M ER A KT 717 V DC B AR 5% A

The nominal voltage of the DC-link must be considered when configuring the DC-Vmax.
Determine the nominal voltage by: nominal voltage = Mains input voltage * S2.
Typical values of DC-link maximum voltages are:

fic & DC-Vmax i 42420075 18 FL BEEE HUARAR L s -
I AR 7 S E AR AR ARFRHL R = A AR * 82,

BB V max [ 3L {E Ay

Mains voltage (tolerance) | DC-link voltage Recommended DC-link Vmax
RIRRLE (A%) (nominal — highest) | 135 2 5 42 V max

BB E (F5FK -

B
3 x230 (x10 %) 325-358VDC Use default value (789 V)
3 x400 (10 %) 565 - 622 V DC Use default value (789 V)
3x415 (210 %) 587 — 646 V DC Use default value (789 V)
3 x 480 (8 %)* 679 -735V DC Use value 840 V

* +8 % of 480 V AC is the maximum allowed input voltage for the IMD
* 480v AC+ 8% /& IMD (1) K fuvid A\ i

When configuring this parameter, the ballast resistor OFF value must have enough margin above
the expected highest DC-link voltage, to ensure that the connection to the ballast resistor will be
disconnected after it was connected. On the other hand, the higher the DC-link Vmax is, the higher
will ballast ON and OFF be, and the higher the current / power in the ballast resistor.

When mains input values above 3x415 are used, using the default DC-link V max (789 V) will
result in a ballast OFF threshold which is too close the highest case of the DC-link voltage. It is
recommended to use higher values for the DC-link Vmax (see table above).

e B M 20T, A 30 R B AR WL 6 200 L T ) 5 vt B BRER L AT AR S (VAR i, DURA DR 3 i B
FEEAR G WOTIERE . 55— 7, BEREHE V max s, S EmyrHEsiieg, lsEi
HH ) LI D 2R UK

AE M T 3x415 KIS AER, AEHEVARI B ERZE V max (789 V) K S BUH &% < H B K
PR ER B R I s i Ol . T E R BB V max (L ER). (B
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e DC-link Vlow: The level at which the IMD will generate UNDERVOLTAGE error, trips safety chain
and performs a safety run. If Mains is disconnected from the DC-link, the IMD will attempt to
reconnect the Mains.

EWEFEL Viow: IMD KB R iR Bk 2 25T 24T, WIS B EFINTT,
IMD >Rt 2218 B e 43 FRLE

¢ DC-link Vmin: The level at which the IMD will disable the drive and engage the brake. The
minimum voltage value must be above 120 V DC. This parameter is used to protect the IMD output
module (the current will be very high at low voltage), and the energy source from depletion. In
firmware older than 1.04.0, this parameter had also the function of SE Vlow.

BB Vmin: IMD K25 Ik sh s e &l shas . /M HEIEEWIE T 120V DC. S HH T4#
7 IMD Far i (FEAKH R R UK AR &) BLABIEIRFER . 7 1.04.0 ZRiE A, bs308
EH SE Viow Ijfig

e SE Vlow: The minimum allowed voltage of the safe energy. A warning is generated if the safe
energy voltage is below this voltage. If the SE voltage is bellow SE Vlow, it is not possible to
disconnect AC mains from the DC-link (see section 9.3 on page 175). However, disconnecting the
AC mains is always possible if SE Vlow is set to zero. This parameter is available in firmware
1.04.0 or higher.

SE Viow: J& & HIRMH/NCVFRLE. QR A& BRI SR T s, RAERES . R SE iLE(K
T SE Viow, NITCik M EBFHEWIT AR B (ILER 133 TU58 9.3 %) o {HAZ, WK SE Viow i &N
%, WA I AZ i . b S HEE 1 1.04.0 B mhiAs sl Al .

e LVRT timer: Defines the behaviour of the IMD in low voltage situation (Low Voltage Ride through).
If the Mains is not OK it is possible to configure the IMD for automatic safety run. The following
values can be configured:

LVRT WS 2§ 7€ X IMD AR RSO T AT 8 (KA EZ58) o R EAIER, "L IMD
FCE N H B & 4ia T, PTLACE DL E:
o Disabled: No safety run is performed after a mains failure F 5[ 5 AT % 45ia

_./_‘

o 5s: Safety run is performed 5 seconds after a mains failure HLJF % 5 APAT % 4I181T

o 10s: Safety run is performed 10 seconds after a mains failure HLJE#[% 5 10 Fh #0472 4817
o 15s: Safety run is performed 15 seconds after a mains failure HLJEH & 5 15 #0H#AT 2 45817
o Ballast group: £ 384

o Rated res. power: The ballast resistor effect in W (default 300, equal to the standard built-in
resistor in IMD 122 B and early production of 122 C). This value is used for the ballast overload
error calculation.

WU DA AL S L PHAN, B W CBRIA 300, AH24F IMD 122 B i P & H BRI 1
A 122 C) o A TR AR I B 2

o Resistor resistance: The ballast resistor impedance in Q. (default 20, equal to the standard
built-in resistor.) Observe the requirements for the resistor in section 5.2.4 on page 43.

HfH s AL RH: B s BB BEPT, Ay Q. (BRIA 20, TN BRI, ) iH#5 35 1
E/5.2.4 T E R,

o Thermal factor: The thermal factor selection is set to define for the IMD, how fast the ballast
resistor is able to cool down again after it has been hot. It is used for optimization of the Ballast
energy overload error on one hand, and protection of the resistor on the other hand. In normal
situation when the standard pre-mounted ballast resistor is used, it is recommended to select
“2” (smallest factor, longest cooling time). If an external resistor with better cooling conditions is
used, use a higher factor since the IMD would then be able to brake / decelerate more before
generating a Ballast energy overload error.
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IR AT IR I B IMD € X, Il F BEAE AR I BENS FR R AT . e Ty T A T
WA e R R ZE, S — Iy TR B RS . — A OL N AR A T ) S R BEL A,
127 GRADREL RKIAREIED o R BA E LR A SRS B S, WA B i &
e, P9 IMD Rt e g AE 7 AL Bt e e o B R 2 A T 22 AT R SR

¢ Motor PWM freq.: Switching frequency of the motor output. Higher frequency will cause higher
switching loss, and therefore higher heat dissipation in the IMD. Note that motors are specified for
minimum switching frequency in order to reach their maximum specified torque. It is recommended
to use lowest allowable switching frequency (for the motor) to reduce switching losses.

Configuring the PWM frequency to 12 kHz automatically derates the maximum peak current
(I max pk, reg. 0xC4) and Maximum continues current (I Con eff, reg. 0xC5) to 85% of maximum
value.

HUHL PWM 05 LS H (T SRR o B e RO AR S BOE i T 5-H84E, DRIk IMD AR g ICRE
o VR, NIBRIHEOHUEHAE, BUIE 1B/ R . B fe v R AR R AR
CHFHNL BB I K Bi4E

¥ PWM S5 00 BN 12 kHz 2 H 308 i RIEE I (1 max pk, reg. 0xC4) Fli KFFEEHIL (1 Con
eff, reg. OxC5) [ %= f KAE ) 85%

Info

® Changing the PWM to 12 kHz will take effect on | max pk and | Con eff immediately,
but will not be shown in the respective fields in “Configuration 2/3” before the
parameters are reloaded or a new value is entered.
BEE
¥ PWM BN 12 kHz K S7EIR | max pk A1 1 Con eff 24E%, {H7F 5357 N4 2 $alidan
AFHEZ B WoRAE “BlE 2/3” MAHN 7B

¢ | max extended: this parameter affects | max pk (reg. 0xC4) and T-peak (0xFO0) in the “Current
parameters” group in the “Configuration 2/3” tab.| max extended:

ZSHE M “HlE 2/37 TR “Current parameters” Z1H1) | max pk (reg. 0xC4) #1 T-peak
(0XFO).

I max I max pk (reg. 0xC4) T-peak (0xFO0)
extended

| max ¥ &

Disable Maximum value is 100 %. Maximum 6 s
4 ] See also Motor PWM 5Kk6s

frequency parameter.
B ANAEAN 100%. [ L

PWM il 24
Enable Maximum value is 115 % If I max pk is set to above 100, the maximum
= See also Motor PWM value is 3 s. If the value of T-peak was above 3 s

frequency parameter & kfti  When | max pkiis set to above 100, T-peak is

35 115%. 2 [ HHL PWM automatically reduced to 3 (s).

e 402 | max pk BEE VKT 100, W KEA 3 s,
2 | max pk B AN KT 100 i, fni T-peak E
KT 3s, N T-peak =HW/NN3 (s)
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o S8l encoder type: The IMD has an interface towards an absolute SSI encoder that can be used
to determine the absolute position of the blade. Both single-turn and multi-turn can be used.
Data transmission: Only single transmission is supported. Multiple transmission (repeat of the sent
data) is not supported.

Multi-turn: Only 12+12 (12 bits resolution [4096] per revolution + 12 bits number of revolutions
[4096]) format is supported. Special bit can be sent from the encoder, but it will be discarded by
the IMD. Gray code data format is automatically configured when configuring the SSI type to multi-
turn.

Single-turn: Only 12+1 (12 bits resolution [4096] per revolution + 1 special bit) format is supported.
Binary data format is automatically configured when configuring the SSI type to single-turn.

SSI it #KM: IMD BAEZLNT SSI g s iz, WM THE M A G E . R 2
HAT LAE A o

Hfetm: DOCRFRES . ASCRr 2 ks (ERRIENEER

LB AR 12412 (B 12 AL F0% [4096] + 12 765 [4096]) #8 . ki 7] DL ZwAD 2% &
1%, H&H IMD £, ¥ SSI KA E AL BN, £ H3hE B EEEIER K.

B AUSCRF 1241 (BEFE 12 A5 753 [4096] + 1 AMRFIRALD kg ¥ SSI EMECE N BN, 2
H BC B 3t B A%

o Pt100 filter: The Pt100 inputs are multiplexed by the measuring circuit. The multiplexing cycle
time can be prolonged from 40 ms to 80 ms by changing the filter from “Stand.” to “Extend.”.
Extended option is intended in high EMI environment.

Pt100 JEJ#%: Pt100 s AN Il E g Z Bk S A . iR ugk s AN “Stand.” ik “Extend.” , &
JHJE 33R [ 7] A\ 40 ms ZEK % 80 ms. @i TGE FH T EMI 3R85.
e Char.err.trip S-chain: The behaviour of the IMD when the built-in charger reports an error.
Disabled: The charger error is shown as a warning.
Enabled: The charger error is shown as a warning. 10 seconds after the warning is generated the
warning is escalated to an error, the safety chain is tripped and a safety run is performed. If a

“Clear errors” command is sent before 10 s are passed, the timer is reset. If the reason for the
error is still present, the timer starts again.

Char.err.trip S-chain: N & 78 FL 8l 545 1R I IMD (1474 .
A FEHLAS IR BN

CRM: THESHRERNES . BEAER 10 )5, BEIYOVRR, ZaEpkmiT ez
7o WIRAE 10 AL L ZHTAIE 7 “WERREHR” S, WITH S B E . i RER I R AR A7

8.4.1.1 Example of Servo configuration 15/iRA E7#

The following example show configuration when five ultra-cap modules of 90 V DC are used as safe
energy, and 3 x 400 V AC is used as the mains input. LA 7= 575 716 5 4> 90 V DC i 4% Fi 728 pi b
VENIE& YR, F3F 3 x 400 V AC 1y v I 4 A\ B 1 B

=1

Axis label #iFr BL-1 Identifying name for the IMD. Here BL(ade)-1 is used.

IMD AR IR % HR. X HAHH BL(ade)-1.
Mains voltage HJiH & 400 Standard 3 x 400 V AC is used #5#Ef#H 3 X 400v AC
DC-link Vmax 789 Default DC-link Vmax is used since the mains voltage is not
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=1

HimBEZ Vmax

DC-link Viow
BB Viow

DC-link Vmin
B4 Vmin

SE Vlow

LVRT timer
IR I 2%

Ballast-P

AP

Ballast-R

Hima-R

Motor PWM frequency
FLHL PWM #i%

| max extended
I max ¥ &

SSI encoder type

SS| gt % KA
Pt100 filter

Pt100 JEJ &%

Char. err. trip S-chain

above 440 V AC.
BT HEEREATT 440V AC, [HHfE BN B EEZ
Vmax.

300 If the DC-link voltage is down to 300 V DC, it means that the
ultra-caps are also at 300 V DC which is far under their
nominal 450 V DC. Therefore, a safety run should be started,

and the mains connected if it is disconnected.

R ER B %S 300v DC, NIZ k& B A m AT
300v DC, Ak T HARFKIK 450v DC. Hit, NJEzi%4iE
17, GnSRWTIT YR, 2 R

150 The ultra-cap modules can tolerate depletion to a
comparatively low point. Under this voltage, output current will
be too high, and for IMDs with internal power supply, a risk
that the power supply will shut down.

FELR FL AR AT DUR AR BURHIAE R . fEREHER S, i
wmeidE, TN E IR IMD, 7R IR P RS .
This threshold is used to give a warning that something in the

safe energy system is not as it is supposed to be (under
normal circumstances).

ZBREM TELRESRERSETEEAT STHIAR (EIE
HEOLT) .

Disabled No automatic safety run is performed after a mains failure

400

2 RLJR U J5 A AT B 3 % 18T
300 The standard built-in ballast resistor is used.
A7 P A PN B 1) B HLBEL
20 The standard built-in ballast resistor is used.
fst At N E 1B L FH
4 kHz 4 kHz is selected in order to minimize switching losses
1%+ 4 kHz LU/ MEIT R AiFE
Disable  There is no need for the extra current
2 AT BRI
Multi-t. Multi-turn encoder is used
K2 Wl i o
Stand. No extra cycle time is needed
AN TR EHHMIPEIAT (8]
Enable  Charger error will be escalated to IMD error after Charger
% ] timeout, causing safety-chain trip and safety run.

FEHLASHN R, TSR TSN IMD iR, FEReHERE
[ 122 421847
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~General servo [IMD) data

axis label BL1
Mains voltage 400 W
DC-link Wmazx 789 VDo
CeC-link Viow 400 W DC
DC-linkYmin 150 W DC
SEViow 415 v DC
LWRT timer Dicabiad e
Ballast
Rated res. power 300 w
| Resistor resistance 20 Chm
| Thermal factor B N
Motor PWM freq. 12 kHz o
| max extended Enablz
58l encoder type Singlet.
Pt100 filter EEH || Bxtend.
Char. err. trip 5chain Disable m

The following example show configuration when 24 x 12 V DC batteries are used as safe energy, and
3 x400V AC is used as the mains input.

PLR /B~ T 24 x 12V DC il /E N4 IR, HHAH 3 x 400 V AC 1E v HE S A AT
B

=1

Axis label ##px BL-1 Identifying name for the IMD. Here BL(ade)-1 is used.
IMD fAn iR % k. X HA#H BL(ade)-1.
Mains voltage HJFH 5 400 Standard 3 x 400 V AC is used
fifi AR #E 3 x 400 V AC
DC-link Vmax 789 Default DC-link Vmax is used since the mains voltage is not
BB Vmax above 440 V AC.
VR HEEAET 440 V AC, [Hbfl BN B £
Vmax.
DC-link Viow 260 If the DC-link voltage is down to 260 V DC, it means that the
BB Viow batteries are also at 260 V DC which is far under their nominal

288 V DC. Therefore, a safety run should be started, and the
mains connected if it is disconnected.
R BB L R [ 2 260v DC, T 751k 25 Fa bt 4 T 260v
DC, mfik FHArFr) 288v DC. [HIt, MJjFaIZ4ialr, g
W E Y, U LY

DC-link Vmin 200 Batteries cannot tolerate depletion to a low voltage. Under this

B7LEEZE Vmin voltage output current will be high, and for IMDs with internal
power supply, a risk that the power supply will shut down.

R A AR AR B AR . ERXAHE T, Hth iR
XS T A EHIRR) IMD,  F77E LR P A UK .

SE Viow 288 This threshold is used to give a warning that something in the
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=1

safe energy system is not as it is supposed to be (under
normal circumstances).

ZBEM TEL R &ERERGETRREART STHIAR (FEIE
HEOLR) .

LVRT timer
K27 I 2%

Ballast-P
i as-P

Ballast-R
AR

Motor PWM frequency
HLHL PWM 45i%

| max extended
| max ¥ &

SSI encoder type
SSI Y A

Pt100 filter
Pt100 JE7 &%

Char. err. trip S-chain

10s Safety run is performed automatically 10 seconds after the

Mains is not OK, unless there is controller intervention or
mains return.BrIAEE 28 T TER YRR [B], 75 AE 32 F s iR
10 ¥ J5 B AT Z 41817

300 The standard built-in ballast resistor is used.

A5 FH Ao PN L 161 3 L FELA -

20 The standard built-in ballast resistor is used.

A5 FH B4 P L 161 3 L FELA -

4 kHz 4 kHz is selected in order to minimize switching losses
HEFF 4 kHz DL METT R

Disable  There is no need for the extra current

25 NGRS AL

Multi-t. Multi-turn encoder is used
K2 Wl i o

Stand. No extra cycle time is needed
AN i EAA ) P 8]

Enable  Charger error will be escalated to IMD error after Charger

£33 timeout, causing safety-chain trip and safety run.
FEHATHIN G, FERSS R TISON IMD iR, SRR ARk
] FH 22 421847 -
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~ General servo [IMD) data

Axis label BL-1
Mains voltage 400 v
DC-link Vmax 789 VDT
DeC-link Vlowr 260 VI
DC-link VYmin 200 VI
SEWVlow 233 vDC
LVRT timer B T
Ballast
Rated res. power 300 w
Resistor resistance 20 Chm
Thermal factor L) s
Motor PWM freg. . 4 kHz e |
| max extended Enable
55| encoder type | RS | singlet.
Pr100filtar E=H || extend.
Char. err. trip Schain mm

Page 114 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

8.4.2 Configuring motor data fi¢ & B4/ £dE

Configure the motor data according to the data in the motor datasheet/specifications in the
“Configuration 1/3” tab. The red dashed rectangle shows the parameters that are to be configured.

s “HECE 1/37 I b LSRR AR T A I B LS E . LB E N B E AL E N2

Monitor and control  Error history  Configuration 1/3  Configuration 2/3 Configuration 3/3 Position Speed and current  States  SE charger  Diagnostics  Osdillascope

- General serva (IMD) data i Motor data i Pre-heat ¢ Virtual limit switches

Auis label BL1 Type | Async.Serva | | pre-heat 1/3of | conel v | VLMS-low ]

Mai It: 400 = -
ains voltage i 160.0 ARMS WLMS-high a

DCHink Vimax 789 < s h WA = ) Current mode | speed | Torque.
DC-link Viow 400

DC-link Vmin 150
SEViow 415

Num. of Poles. =
Tsensortype | EAJEDE | PELOO Actual position 202

Max. Temp

LVRT timer Dizabled e M i Safe energy test i Manual op

From = | SEtest @ LSonly  |[EECTY | Dissble Man. operation | [EETTY| | Enable

Speed 24 % 300 RFM
Vnom SEtestsingle pulse |[JETEY| | tong
Baud rate s ! i
it i Accelerstion 4000 M=
CAN ID sw. pos: Test PWM /[ time 20%/0.2:@1 Maxop. time 20 5

Resistor resistance hm Brake current | [N ||| low Base node 1D ! Brakedelay 5 %

Fheer bictos. Maotor brake delay e 3 .
BrakeoutputON 110  msS == || enatte

Motor PWM freq. Brakeoutput OFF 275 ™ (et s SClstate B [ iotox

Motor feedback
| max extended i

Type: Resolver Attention:
55l encoder type Resol. poles 2 Always restart the IMD after
Ft100 filter changing CANopen settings.

¢ Input-Output logic

Rated res. power ! Mator brake

i Input logic Output logic
Logical input Input function Polarity Logical output  Operand 1 Operation Operand 2

Limits. 1 Ref Plus 4 ve hi Logic-8=>008 Nactffilt)
Limits. 2 Ref Plus fve hi Logic7 =>D07 _Off-

Logic-1<=DI11 | —Off— i ive hij Logic-6=>D06& | —OffF—

Logic-2==D12 |—Of i Logic5 =005 —Off—

- Logical var
Input/Dec. represent. Hew. represent. Input/Dec. represent. Hex. represent.

Varl 3145728 Ox00300000 3 000000003

Var3 10 0x0000000a 661654959 0w27700daf

Firmware: 1-08-3 Axis: BL1
Figure 39  Motor data in IMD Manager configuration 1/3
Kl 39 IMD 4% B AHAC & 1/3 w1 F LK

NOTE The shown figure above shows the parameters when Asynchronous servo motor is selected as
the motor type. Not all parameters are available is other motor types are selected.

T EEER VISR DA RN RSS2 8. Rk 7 AR LERA, NIRRT 25
#nlH

Parameters: 24§
e Type: Select one of the following options in the dropdown list 2574 7£ R4 51 & rhe LA T i

o Sync. Servo: Permanent magnet synchronous motor with feedback (resolver)[F]25 fa fk: 7

WKL R AL (itdas)

o Async.V/F: AC induction motor, voltage frequency controlled, with no feedback 5 5.V/IF: AZii

ML, AR P, JE S

o Async. Servo: Servo asynchronous motor with feedback (resolver) &5, fa k. 7 5 A ] iR 5+
WHHL (i)
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e I max: Maximum motor current — the value is given as RMS # K ML - iZ%fH L RMS B4
H

e I nom: Nominal continues motor current — the value is given in RMS AxFRIFEEHHLER - %18 LA
RMS JE A4

e Num. of poles: Number of poles in the motor (often called 2p)Fi%t: HHLF AL GEE IR A
2p)

e T-sensor type: Select whether the built-in temperature sensor is KTY 84/PTC or Pt100.T A% /#s
KA. PN BIREAL S KTY 84/PTC i&2 Pt100.

o Max. Temp: Maximum allowed motor temperature based on either KTY84/PTC or Pt100 sensor
which is selected in 0x01. The temperature is given in number units, which can be derived from the
following table (for a more precise formula see section 10.3.2 on page 229 (KTY 84) or section
10.3.3 on page 233 (Pt100)) : i : 178 0x01 Hrk %K) KTY84/PTC B Pt100 & Be% i K
VAR . W D B RoR, AN RS (R A XS 176 1158 10.3.2 715

(KTY 84) =% 180 Ui 10.3.3 15 (Pt100) )

units %% T
26000 I pr 1
24000 -: :
I :
22000 —: $
I [ ]
20000 T pr
I L}
18000 T
I $
16000 + ]
_ ,
14000 T p
12000 —: :
10000 | :
8000 ;: 1
100 19590 19577 Vit
110 20834 20741 ¢ o ] . PT100
120 22070 21903 .
2000 1 *—KIsd
130 23295 23060 .
140 24508 24214 [

-40 -30 -20 -10 O 10 20 30 40 50 60 7O 80 90 100 110 120 130 140 150 160
150 25707 25365 Tempera[ure [ oG ]
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Temp.

BE
(°C)

160 26891 26512

See description of function in IMD 100 function description.

Z Il IMD 100 e id = (1 i B -

Special considerations when PTC is used:{#F] PTC B f5FRI: A H -

PTC is a nonlinear sensor. While a MOTORTEMP warning will still be active at 87.5% of max
motor temp, it will most likely come at the same time as the MOTORTEMP error. The PTC typical
resistance characteristics are depicted in the following figure:

PTC & — MRt 28 . EIR MOTORTEMP #4510k (E 87.5% I K HALEE NS, HER
At 5 MOTORTEMP £5i% [F B HEL. PTC Y e B T B s

A
Resistance (a Trer-5K TREfS

B 1330

550

TREF Temperature 38 (°K)

Itis the PTC Tref (also called Tn) that is the decisive factor for the triggering of the MOTORTEMP
error. Typically, PTC according to DIN 44081/82 or IEC60034-11:2004 is used, which means that
there are three PTCs in series, one in each winding. When configuring the maximum temperature
for the motor, it is imperative that the threshold is not below the resistance in minimum
temperature, which might result in a MOTORTEMP error if the weather is extremely cold and the
motor was not running for a while. It is recommended to configure the maximum temperature to
the following (assuming the Trer-5K = 550Q):

1 PTC: Configure the Max. Temp to 9300 (corresponding to 550Q)
3 PTCs: Configure the Max. Temp to 30950 (corresponding to 1650Q)

PTC Tref (Fx5 Tn) £fihk MOTORTEMP 45 EtEN &, 8%, #H5FS DIN 44081/82
g IEC60034-11:2004 ] PTC, XEWREAR =/ PTC £, FMEA—A. FEE BN SILE
B, AR REAME T 5 (IR E fEBE, AR R A MA H BN — B A% EE1T, e S
MOTORTEMP 48i%. EUCKHEIRERE N (R TREF-5K ~ 550Q )

1/NPTC: K E R B N 9300 ChfvT 5509 )

34 PTC: HimimERc BN 30950 (KihF 1650Q )

Brake current: Select High or Low depending on the brake current. The detection (Brake OK flag)
and protection of the brake output circuit is adjusted to higher current. H B : HRIEHIS) IRk
Perma k. W3 aek s R (HIBhas IEWARE) MR Dy 5 F A -

Motor brake delay: Hii/L#|zh LR :
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o Brake output ON: The time needed from when the brake output is ON (activated) until the
brake is disengaged (released). See section 6.4.2 on page 83 for details. Manufacturers often
gives the time from 100% brake power to 1 or 10% brake power. In such case or if in doubt it is
recommended to add some delay to ensure that that the brake is fully disengaged before
starting with motor movement. (ffillZhfHi4z@) - MHIZhi 0@ GEE) BlHshasnE Ok
JBO P HRFIE] . TR ALER 65 TUEE 6.4.2 7. A& Il 45 AN 100%H 3 23 5] 1%EE 10%H13)
DRI 6] o AERXARE LS, BeE R SEN, @G —seiBmt (a], DA ORAE S 3 Lz 3l
R B A% 76 420 B

o Brake output OFF: The time needed from when the brake output is OFF (deactivated) until the
brake is fully engaged with 100% efficiency. Do not use a value higher than 1000 ms. The IMD
will stop modulation after approximately 1 s if the value is 1000 or higher and only the brake will
be used to stop the motor. See section 6.4.1 on page 81 for details. . Manufacturers often gives
the time from 0% brake power to 90% brake power. In such case or if in doubt it is
recommended to add some delay to ensure that that the brake is fully engaged before stopping

the modulation. izt 5. AHIEhH L S (5D BIHIZhE L 100% 303 76 445 5 BT ifs (1
i) ANEAE A T 1000 ZAPHIME. WRZME 09 1000 BCE i, IMD RAE R 1 #bJ5 1 1R
i, I HAUE A fshde i L. 7 IEE 64 TUER 6.4.1 5. I il ¥ 45 th M 0% zh D)% 2]
0% HIZN DA I [E] o AEIXAPIG I T B RA B, G N —LESEIR I [a],  DARA PR 1 5 de 2 15
1EARIRT e G .

NOTE The brake release and brake engage times are different depending on the brake. In some
brakes the release time is shorter than the brake time, while in others it is the opposite.

TER: B ER IO 1l 3h s 52 A ik 18] DRl sh o i o AE — L8z as RO (8] LE f Zhi (a4, 1
155 — el zhas . AR .

¢ N nom: Nominal motor speed in revolutions per minute (RPM) — not used if Sync. Servo is
selected as motor type. LATE /3414640 (RPM) S BRAL ARFR ML B - Wi R FDMIAE A . BALRR
e FEAA il o

e F nom: Nominal motor frequency — not used if Sync. Servo is selected as motor type. f5 i B 1147

- MRFEPEMAER . BRI REAR AR

e V nom: Nominal motor voltage — not used if Sync. Servo is selected as motor type. Fr#x AL H &

- WRFERDWAME ] LAY e AR R .

e Cos Phi: The cosine value of the motor — not used if Sync. Servo is selected as motor type. L]

ARSLAE——UWERFED MAE ] . ISR A R .

¢ Feedback: Select the feedback method in the dropdown list. Only “Resolver” is supported as
feedback method. If no resolver is used (motor type is Async.V/f), select “SLS” (sensor-less). x 1
FE T HiFFRAE A IR R AT e ANSCHF “Oilidas” VR NRmTTE . WERAME H gw it a5 (LR By
A V), TEIERE “SLS” (LALEER).

¢ Resol. poles: The number of poles in the resolver — not used if “SLS” is selected as feedback. 1}

K b R —— I Rak e “SLS” fEou R, WAME

¢ Resol. Offset: Offset of the resolver. Only applicable for it
synchronous motor with resolver (Motor type “Sync. Servo”). Cannot | *= Resolver  +
be configured at this point. The configuration is done later (see Resal.poles 2
section 8.6.1 on page 152). fifs & : Zmiddcifiiz®E. (UEGH] T | Resohofesr 88 0=
it FED AL CRALRBAL “FIBEAR ) o Bk E . B
BMETER GEZ M 116 T L 8.6.1 15
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8.4.2.1 Motor configuration example B3] &£

Following are examples of motor data configuration. Getting the correct values requires a combination
of the motor name plate (identification plate) and the data sheet. Deciphering the name plate often
requires data from the data sheet, after which it is possible to go back to the data sheet and retrieve
the correct values. Some values may need extra calculation with the available data.

PUN 2 R I B R Bl R IEMRIE RS 2245 & L GRAIMED AR . B0 hm o 75 22
Heym b s, 25 nT DUIR [IECE R A R A IR . SRS {E v e 7 2240 0 T Bt it AT #i o it 55

Synchronous servo motor example:
The following data is needed:

I nom, I max, Number of poles (motor), temperature sensor type, maximum temperature, Brake delay,
number of poles (resolver).

The following figure shows the needed data collected in different parts of the data sheet and the name
plate.

Motor name plate:

(7] 4] B FEATL = 91«

LT B

Inom. | max. H&r CFENL  REEREREE RN, Fal . fIsheia .. W (gnigds) .

BRI T AEEE R AR G B AS [R5 2 W 1 P e A Number of

HL AL resglver pole pairs

S 0T
N Max

C€  5FSNA85-200R01K70.07-1 | temperature
Rated Power: 15.1KW Rated Speed: 2000r/min -

Rated Torque: 72Nm Stall Torque:94Nm -

Rated current: 37.9A Stalled Current: 49 5A J

W: 400 V [125] Increase allowed by
B e LT R TR 0 e
 Brake:24VDC/ 13N m 3100809407105002
Data Sheet:%ﬁ*}%% Standard Opiion

Technical data # & ¥

Number of Poles Zi%( s | Braking torque #I L% (Nm) >143

Rated Power HiE h% KW 15.1 ,qua ke closing time (ms)#f|zhockm} 60

Rated Voltage #ilE H Brake release time (ms)flsRei} 450

JE VAC 400 L]

Brake excitation current |1.8 I
yoitage Constant IE) 1 e || DC (AYRMREI (A
Brake eg(citation voltageDC (V) |24 ( +5% , -10% )

Rated Speed #iEi#/¥ | 1/min| 2000 R E T B (V)

Stall Torque %@Tﬂ%ﬁ Nm 94 5igna|Connection'

Rated Torque #iUEHIfE|  Nm 72 52 s4| |[prioo+ | prioo-|| [ra] |[krveas | kmves-|| [1] | [st $3
Torque Constant HAE | Nm/A | 2.4 | [ o || 3 4 1 s o | o T 2
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Stall Current ZiEH

Nray
Vi

A 49.5

Rated Current %iE

i Arms

Peak Current UE{EHL|  Apk 188

Table 18

#* 18 Hic & LA

\'/[o] (o] e F-1 £:] Value
LB &

I max 133

| nom 37.9
Num. of 6
Poles 1%
Temperature KTY/PTC
sensor type

T AL AR 2R

9__1:_1!

Maximum 23295
temperature

3¢ 1o i EE

Brake current Low

il Bl LR

Brake output 495
ON delay

il S T S

juding

Brake output 66
OFF delay

il shan s 5% P
JEIR

Number of 2
resolver

poles Zwfil 2%
&

Motor data for configuration:

Comments
188 Apk equals 133 Arms188 Apk %5
+ 133 Arms

Rated current 45 & HLii
Number of motor poles HLHLI, %L

KTY 84 is shown in the signal
connector, and used in the actual
system KTY 84 BIRTE(E 5 &EHAR
H, FEESERR RG I EA

Insulation class F: 40° + 105° = 145.
Extra 15° margin is added:
130°=23295 according to section
10.3.2.2 on page 231. (Data for KTY
84 conversion is used.)4A 2254 F.
40° +105° = 145, R#EH 178 11 EH)
10.3.2.2 77, @0 T EAME 15° #4

fE: 130°=23295. (ffiff] KTY 84 #
B, D

The brake current is 1.8 A, which is
considered low #|z i AN 1.8 A, &
TR

Break release time. The release range
is not specified, and therefore 10% is

added to 450.F Wi R Al ] . K A8 E
BGEE, Rk 450 %0 10%.

Break closing time. The closing range
is not specified, and therefore 10% is
added to 60.H i< A [A] . G VG
WHTEE, P 60 7N 10%.

1 pair = 2 poles
1 X%F=2 £l

~ Motor data
Type Sync.Serva v
| max 1323.0 A RMS
[ nom 37.9 & RME
Mum. of Poles b
T-senszor type KTY/PTCHN 5 T
Max. Temp 7373495 ML
~ Motor brake
Brake current | High m
Motor brake delay
Brake cutput CN GE ms
Brake cutput OFF 495 ms
~ Motor feedback
Type Rezaolver e
Resol. poles 2
Resol. offset 1 Deg
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Asynchronous servo motor example:
The following data is needed:

N nom, F nom, V nom, Cos Phi, | nom, | max, Number of poles (motor), temperature sensor type,
maximum temperature, Brake delay, number of poles (resolver).

The following figure shows the needed data collected in different parts of the data sheet and the name
plate.

T2l Civ IR
i 22 LA Hodfe -

N nom. Fnom. Vnom. Cos Phi. | nom. | max. &% (HEHL) . IEEALRESRA, BEmiaE. #sh
FEIR . B (HmISES)

RS T REE RN R AN R FR 23S (1 BT S

Page 121 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

| dec. brake| a.c. brake

P, n M, | IE1 n n n |cosg | In e | ms | ma | dn |MB5| Mod | mb z, Jo |MB5| Mod | Mb | Z, | J, | MBS
:im (100%) | (75%) | (50%) 00 | I | Mn | Mn | x10¢ & 1h X104 & Th | x104 &
kW min! | Nm % % % A kgm? Nm NB SB | kgm? Nm kgm?
4 |BN112M 4| 14| 27 o | 844 | 842 | 816 | 081 | 84 | 56 | 27 | 25 | 9 | 30 |Fposs | 60 | — | 1400 | 107 | 40 |FAO6S 60 | 2100 | 107 | 42
55 [BN132S 4 | 1440 | 36 o | 847 | 848 | 825 | 081 | M6 | 55 | 23 | 22 | 213 | 44 D56 75 | — | 1080 | 223 | 57 |FACE 75 | 1200 | 223 | 58
75 |BN132MA 4 | 1440 | 50 P ETD ~55 | 657 | 25 | 24 | 2 | 53 [FDOG w0 | — | @50 [ 280 | 66 [PAQT 100 | 1000 | 280 [ 71]

| max to

BN 132MA rated ration E7 FD 06

| KA 5
it 4 ——
BX 132 |

FD 06 e

BN 132 - BN 160MR
FD 07 SB

fis
/
Brake | Brake torque M, [Nm] Release‘ Brgking =]
s t Us ) e
6 4 2 [ms] | [ms] | [ms] | [ms] [W]
FDO6 [ 100 | 50 | [ 100l 25p | 20 || A5

Number
of Poles

Brake
delay il
B HEIR

Brake power
consumption

ﬁ%ﬂiﬂwﬁi‘ﬁﬁj

Temperature
sensor i fE{f

Max
temperature

A
iR

) Safety margin

@[ Increase allowed by
ot the temperature

Max. ambient
temperature

Option
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The resolver in this example is an external resolver: A5 1 ] 4 i 3% & — AN IR 2 i 2 -

According to Baumer’s data sheet “P1” in the type number indicates the number of pole pairs:
1 pole pair = 2 poles.

A5 Baumer ({32 “P17 SRR MR RO 1) B
1= 2 1.

Table 19  Motor data for configuration: ¢ 19 it & 1L ¥4z

E LS 18 R Type Async.Senvo
| max 160.0 A RMS
| max 160 | max = 28*5.7 = 160 L s i
| nom 28 Interpolation between 27.7 and 28.2 Mum.of Poles 4
27.7 F1 28.2 2 [a] {46 1{H T-sensor type '. PLLOD
Num. of poles 4 Number of motor poles :“' i i::zE :;:
% " o
e el Fnom 50.0 Hz
Temperature KTY/PTC E3 option is a PTC thermistor, which W nom 230 Ll
sensor type is very similar to KTY 84. IMD’s KTY Cos Phi 0.81
TEL A R ok input is used for this type of sensor. ~ Motor brake
it E3 LI PTC #gi i, 5 KTY Brake current |0 | Low
84 AEH AL, IMD ) KTY AT Mator brake delay
Jﬁ[ﬁ%’ﬁ?@%& Brake output OM 110 ms
Brake output OFF 275 ms
Maximum 23295 Insulation class F: 40° + 105° = 145. - Mcbos btk
temperature Extra 15° margin is gdded: . T T
e iy 130°=23295 according to section
10.3.2.2 on page 231. (Data for KTY Resol. poles 2
84 conversion is used. )4 %% %%

F:40°+105°=145. fR¥E5E 178 T

10.3.2.2 77, HEINARAME) 15° 43
130°=23295. (f#if KTY 84 i #%k

o )
N nom 1440 Nominal speed F5Fi ik &
F nom 50 Nominal frequency FrFRHH
V nom 230 The motor is going to be connected
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'/ [o] (o] e F-1 £:] Value
EE LR {I=A

Cos Phi

Brake current

il Bl LR

Brake output
ON delay

il s TR
Fudiny

Brake output
OFF delay

il sl O A
IEIR

Resol. Poles
Resol. # %

0.81
High

1

110

275

Comments
as A with 230 V AC voltage HA1¥ %
BN A, HJEN 230v AC

The brake current is calculated from
the brake consumption power:
65W/24V =27TA.

i 21 FEL A H 1 B TH AR DR AT AT
65 FL/24 tk=2.7 %.

Break release time. The release
range is not specified, and therefore
10% delay is added. " WrRE U ]
KAgE B RE, i T 10%H
FEIR .

Break braking time. The braking
range is not specified, and therefore
10% delay is added. ¥ i sh i fa] .
HISNVEEARTEE, P 10% %
Number of resolver poles

G it e A K
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8.4.3 Configuring the safety run fields B2 & £ £iz{7FE

The “Servo” fields are general configurations of the IMD. The red dashed rectangle in the following
figure shows the parameters that are to be configured.

“FIfR” FBUE IMD B E . MR RS T R ERE NS

Monitor and control  Error history  Configuration 1/3  Configuration 2/3 Configuration 3/3 Positon Speed and current  States  SE charger  Diagnostics  Osdilloscope

l - Generalservo {IMD) data ——————; W - Motor data——————— [l - Safety run Pre-heat i~ Virtual limit switches
Auiz label BL1 Type SyncServe v AutoS-run @start Enable | pre-heat o e VLME-low o
i W
Mains voltage A Vi 133.0 ARMS Srunrestart @L51 off | [EETTY || Enable VLMS-high o
DC-link Vmax 739 Ve Current mode Eal | | o
e e o pisiis Voo I nom 43.5 i S-run @Mains return Enable ETN| orqee
Num. of Poles. &
i i VD = S-run speed profile [0 | Enable
o Vmin = Sl Tsensortype | KIS IPED0 Gt [E=tie) Actual position 202
SEVI 415 ©
o Max. Temp 33195  Mum
LVRT timer Disabled - i~ CAN-Bu i Safe energy test ~Manual op
Protocol CANopen ~ SEtest@LSonly  |[EEY| | pisanle Man. operation Enable
Speed 24 % BOOD FFM
2 SE-testzingle pulse |[EENG
s Baud rate 250 kbpz | sore ELS Accelerstion 4000 M=
Rated res. power Motor brake CANIDsw.pos: g Test PWM [ time 20%/0.2:@1 v Maxop.time 20 5
Resistor resistance Brake current | [T | | tow Becrodeid 1 poi Brake delay 5 =
eoipatiactos Motor brake delay Man.oper. 360 |20y || [Enable
Brake output ON 110 mz
Motor PWM freq. Brake output OFF 275 ms Time Out 2000 m= 5Cl state [Tox I
Motor faedback
| max extended i 7
Type Resolver v Attention:
55l encoder type Resol. poles 2 Always restart the IMD after
PL100 filter Resol. offset 1 Deg hEnEte LN e lines
- Input-Output logic
i~ Input logic Output logic
Logical input Input function Polarity Logical output  Operand 1 Operation Operand 2
Limits. 1 Ref Plus v | || Activeiow Logic-B==D08 | Nact/filt) v| [« ~| |var3 ~
Limits. 2 Ref. Flus v | | Actveiow Logic-7=>D07 | -Off- vl = vl |2 v
Logic-1<=D11 |—Of— v | | Actvelow Logic-6=>D06 | -Off- se| f= a2 ~
Logic-2<=DI12 |-Off- L Activelow || ETaot o Logic-5==D0 5 | -Off- e = L3 T £
i Logical variable:
Input/Dec. represent. Hex. represent. Input/Diec. represent. Hex. represent.
Varl 3145728 Ox00300000 Var2 3 0x00000003
Var3 10 Ox0000000a Vard 661654959 Ow27700daf

Firrnware: 1-08-5 Axis: BL1

Figure 40 Safety run data in IMD Manager configuration 1/3
Kl 40 IMD i8I & 1/3 i 2 21T 58
Fill in the following fields: 355 DL B :

Auto S-run @ start: Auto safety-run @ start is a function that enables automatic safety-run at IMD
power up, if no limit switch is active before or during the power up.

If a limit switch is not active during power up, the IMD will go to state 4 or 5 depending on the
temperature. If the temperature is not too cold, it will end in state 5 (PwrOn not parked).

If Auto S-run @ start is enabled, it is not necessary to enable the drive with a command (or the
Enable dev. button). It will be done automatically and the IMD will proceed from state 5 (PwrOn not
parked) to state 19 (safety run setup) automatically as soon as RUN input is high.

If Auto S-run @ start is disabled, it is necessary to send the command or click on the Enable dev.
button as well as set the RUN input is high, before the IMD will proceed from state 5 (PwrOn not
parked) to state 19 (safety run setup).

See section 6.1 on page 68 for states chart and description.
H23h %1817 @ start: HE)ZAIZIT@ start Z1E IMD LR H 312 2 T DR, Aidese b al
B¢ A BR A ORAL T BUEIRAS .

AR IR TSR AE I RS, IMD CRHRSE IR N 4 50 5 R3S . WRIBEAL TR, HEURE S
LR (RIFHLEH),
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MREH T B ZaiziT@ start, NILEFHEEM < (BUR His%) BHWEnE. —H RUN 4
A IMD BB MIRES & (PwrOn RIEHL) #EAREE 19 (4B T E) .

IR T HA ZAIZT@ start, W R A A& B R A B DR RUN SB35 E v,
SRJ5E IMD R AIRZS & (PwrOn RAEHL) BEARE 19 (aizfTicE) .

WA E AU WL 55 T 6.1 47,

e S-run restart @ LS1 off: Auto safety-run restart is a function that enables restart of a safety-run if
limit switch 1 deactivates after a successful safety run in “Safety-run succeeded” or “Parked
tripped” state (states 14 and 16, see section 6.1 on page 68). H 3% 4 1a17 B85 sl & —F IhRE,
WRAE “RZABAT )" B “AFHLBkI” RS T 2 iz q7 e BRAIT % 1 4=, W RERS B8 IR 3
AT CIRA 14 116, WLEE 55 TU5E 6.1 1)

Enabled: If limit switch 1 is activated in a safety run and then deactivated while still in state 14 or
16 (Safety-run succeeded, Parked tripped), the IMD will restart the safety run. A delay of one
second is added before the state changes from state 16 (Parked tripped) to state 17 (Parked
ready), even if the safety chain is OK.

JE s WARBRALIFR A e L i T i, SRR TIRGS 14 8016 CLaiaqT s, (#HLk
) W], IMD R ERT S 3 2 4ia AT B2 iEs, RRESIIRES 16 UEHLBkED A IRES
17 (EHUEs) A, astim 1 A RIEE.

Disabled: The safety run will not restart, even if limit switch 1 is deactivated while in state 14 or 16
(Safety-run succeeded, Parked tripped) after being activated during a safety run.

S RIMERRAZITIR 1 8 2 s AT WA Bas Je A R3S 14 8016 CeamigfT iy, SHLBk)
M, ZEBITASEED).

The function ensures that the safety run has actually moved the blade to stop position and in case
a foreign object (can be a debris from the hub or blade such as loos bolts and so on) has activated
the limit switch during the safety run, thus ending the safety run before the blade has actually
reached stop position. The following figure illustrates such a scenario.

ZIRE A W IR 2 Aie AT Skbr b Ot i B sh BT LA E, JF B ARIE 2 s T WA ) (AT LU
B RIREE, BT SIRAR A WARIRALIT IS, AIMAEM: SRRk (e b4 B 2 AT 45 R % 428
7o NEUH T IXAHEO

Blade

Limit switch 2

Limit switch 1
@ Activation bracket
< for limit switch

Foreign object

Safety run rotation
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Without the auto safety-run restart function, the safety run will stop when the foreign object
activates limit switch 1, even if the foreign object falls off and the limit switch is deactivated again.

If the auto safety-run restart function is enabled, the IMD will initiate a new safety run that will try to
move the blade until a limit switch is activated. Note that the auto safety-run restart function can
only be initiated from “Safety-run succeeded” or “Parked tripped”. If the safety-chain inputs are OK
and the IMD entered “Parked ready” state, the auto safety-run restart function will not be initiated.

IMRBEAH B ZABATER IR, ARMEGERAITR 1 1, ZaisiriiEil, Ry HR
REIF IR XA -

WNARE M B Z ez T ERYIEE, IMD R E M % asizqT, ZulBairt i, BERMIERAIT %,
THER, BN ZEBTHEBRER RN LB Tl B ENLBkR 7 R s, IR AR R
WH IMD #EA “IEHLEids” IR, WAR R Az % esiTER 6.

0 Attention

It is recommended only to enable this function if two limit switches are implemented in
the pitch system. If there is only one limit switch and it breaks during the activation, the
function will cause the blade to continue pitching until the safety run timeout has past,
thus bringing the blade to an unwanted position.
T
WA AERRRG P A MWDMRAIF G AT E s e R A —ARAIT R, BAE
WORATRETIT, II A ST A, B B AB AT G, AT IR
EATHEEAINLE

ﬁ Caution!
When this function is enabled, extra attention is required from installation and service
personnel. If the IMD is in state “Parked tripped” and the limit switch breaks or for other
reason deactivated, the blade might start pitching if no other precautions are taken.

/J\ l[l\

JEHIBE T RERS, AR FIAEE N L R EARSNE R . W IMD & T 4Lk 7 RS HIRAL
T RWTIT B RHAR SR PR 5 T, 0 SRACR BCHAR P 15 0, P ) vl e T 4R A3

¢ S-run @ mains return: Safety run after AC mains missing during safety run, and return later on.
This function only applies to systems where there is no safe energy, and the 24 V DC supply to the
IMD is not interrupted (will have no effect in variants with internal 24 V DC power supply).
Disable: Safety run is not resumed

Enable: Safety run is automatically resumed when the AC mains returns while the IMD is in state
12 (Safety-run pending). The IMD goes to state 12 if the AC mains is missing during a safety run.
S-run @ IR Al T RSB E RGN eislT, MEEHEAN. IR IUEH TH
B EH IMD 1) 24 VDC KM RS ((EEANES 24 V DC B ANERIERD

B ZERIBITARKE

AH: 2 IMD A FIRE 12 (ZAeBiTiee) i, LiHEEEEAN, Z42sirasikE. wmi
TR A is T IR 2%, IMD #ERES 12,

o S-run speed profile: S-run speed profile is a stepwise safety run, where four extra steps are
defined with position and speed for each step.

Enabled: the configured speed profiled will be used whenever safety run is executed
Disabled: Only step zero (N S-run (step 0) will be executed.
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The position of the resolver must be calibrated when using a speed profile. Calibration is done

placing the blade in position zero and using the Preset pos. function to set the number of resolver

revolutions to zero (see section 9.2 on page 173)

ZAIEAT IR R B 7 ST R B A — N R s AT, R P I B AR R E X

T VUANERAMR IR

JE AT 22 AT AT, A5 T 5 ) ok P T 2 A

A AT 0B (N S-run (5504 ) &

{5 FH I BE P B SR, R AL A AL B . BHESE UG, R B TR0, A T E D)

RE gt 2 e O B v E (AR 132 T8 9.2 719)
8.4.4 Configuring the CAN bus it & CAN 2%

Configure the CAN interface (se also section 7.1 on page 84 for additional information). fic & CAN $%
H CHREZER, HSHH66 T 7.175) .

 CAM-Bus ~ CAMN-Bus

Protocol CANcpen o Protocol Prop.CAN [Tx 2/4]
Baud rate 250 kbps Baud rate 250 kbps
CANIDsw. pos: | CANIDSW. pos: g
BazenodelDl hex R IO 200 hex

Tx 1Dy 180 hex
Time Qut 2000 ms Time Qut 2000 ms
Attention:
Always restart the IMD after
changing CAMopen settings.

Parameters: = 4§

Protocol: Select the protocol to be used in the dropdown list B3 :  7E T $7 41 & T ide 845 F i
W

Baud rate: It is recommended to use 250 kbps to avoid communication errors and processor load
BRER: @] 250 kbps, DA G0 15 B 1R M1AL B 85 97 8

CANopen, Base node ID: Configure the node ID offset in Hexadecimal. The resulting address is
Base node ID+CAN ID switch position/value.
CANopen, JEAF & ID: BLE /<l 5 1D fmfe . 18 2k & 3E AT 5 ID+CAN ID JF
KA ENMAE -
Prop.CAN, Rx ID: Configure the receive address ID offset in Hexadecimal. The resulting address
is Rx ID+CAN ID switch position/value.
Prop.CAN, Rx ID: FE# bl ID Fimis &, L 16 difilEExr. M2IHikE Rx ID+CAN
ID I RALE/ME -
Prop.CAN, Tx ID: Configure the transmit address ID offset in Hexadecimal. The resulting address
is Tx ID+CAN ID switch position/value
Prop.CAN, Tx ID:fc & &%l ID s, Ll 16 #HIEFEr. B3 HHuEE Tx ID+CAN ID JT
KA BENME
Time Out: Recommended timeout is between 2 to 3 seconds, should be a higher than the
controller time out setting. Setting the timeout time to zero, disables the timeout function and no
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error will be generated if the CAN/CANopen communication stops (at some point after
initialization).
AR G PGE N I TAI7E 2 2 3 AP 8], Wi Tl de i i E . K R E v E, AR R
Thig, wH CAN/CANopen @51 1L (FEWIEE I FEANIA] 2D, WA = AR T iR

The “CAN ID sw.” is for information only. It shows the state of the CAD ID switch on the IMD.

CAN ID sw.f¥ff:Z% . B &5 | IMD L CAD ID JFRHPRE

CANopen: If the Base node ID or CAN ID switch are changed, the IMD must be restarted. Se section
7.1.3.1 on page 90 for details about the IMD behaviour when the Base node ID or ID switch are
changed.

CANopen: U158 o 7 3EA & ID 5t CAN ID o2, M AAIEHiE8) IMD. A <5 i3E A & 1D 8¢
ID T30t IMD 47 A HIVEGH{E R, iS5 70 755 7.1.3.1 75,

8.4.5 Configuring the safe energy test it & /5 8RN

The purpose of the IMD safe energy test is to enable an external application to evaluate the state of
the safe energy source, in order to ensure that the safe energy source is able to provide the needed
energy at any time. Performing the test at regular intervals will enable timely replacement of the
source if the batteries or ultra-caps are bad.

The safe energy test is done by doing the following:

1. Disconnecting the mains

2. Measuring the safe energy voltage

3. Slightly depleting the safe energy source with the ballast resistor and measuring the voltage again
4

. Disconnecting the ballast resistor, waiting a specific time interval, and measuring the voltage once
more

5. The state of the safe energy source can be estimated by evaluating the results (done by an
external application)

IMD Ji5 & F IR H A2 S B N PR RE S VAl Ja & IR IKPIRES AR O/ 46 Fa U RE g BE I SO P
AR . QR A EGE FLRARIR, e AT IR RT DA RIS S

AT AN B R 5 il 22 4 e sk -

(NCIPAREERT

2. w4 FL YR

3. FH | 2l Fi FELA Sl 6 S % R PP 00 L

AT S R, SR S I 18] (] B, PG L

5. 7T LIE i Al 5 2R (G A1 5 R AR PP )R A T 5 46 F IR IR

The whole process of the safe energy test is done by an external application SW, using the special
functions in the IMD. Performing the test manually from the IMD Manager will not be adequate, since
the timing cannot be precise enough.

The depletion of the safe energy source can be done in two ways:

J 6 RSN KPR AN S AR eh S S B IMD b SRR DI e S e A IMD 42 811 - 3 A7 Ik
FEAEIT, RO TH AR .

Ji 2 PR AT AR R P A T
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¢ Defining a duty cycle (PWM) and then starting (special command 5) and stopping (special
command 6) the depletion with the special commands & X 5%t (PWM), SR 51 Rk a2 )8 3
CRpkan 4 5) FfELl (Rppkdn 4 6) FE-

e Defining a single pulse (100% duty cycle) interval and using special command 15 to execute it. &
SCEAMK R (100% 57580 [AIRE, I8 FH R AT 4 15 AT AR .

~ Safe energy test
SE-test @ LS only Enabde

SE-test single pulse Long

Test PWM [ time EZE-%.J’D.E\S@JE i

There are three configuration parameters for the safe energy test:

1. “SE-test @ LS only”: Whether it is possible to execute a battery test only when a limit switch is
activated (select “Enable”), or also when a limit switch is not activated (select “Disable”).

2. “SE-test single pulse”: Selecting whether a pulse duration will be short or long. The selection will
give different values in the next parameter (drop down list). This is only applicable for pulse width
and will not change PWM values.

3. “Test PWM/time”: Pulse width modulation, or pulse time (interval) when using a pulse width.
Depending on the selection of short or long pulse, different values will be shown. If PWM is used,
the setting of long or short pulse is ignored.

Ja & HREN T =M E S

1. “DUR LS W itAT SE M « 2 A MUAERRNITSRBEEI GEFE “JaM” ) BURALIT KRB
GERE “ZEM7 D B AT F itk

2. SE PMBRE ikt « EEREEUK IR AP RREES ], IEERRAE T — S8 CR AR haa i AR
H. XPCEM T, Aahse PWM {E.

3. Tk PWM/IFTED” « ket 58 BE IR B8 P M 8 R AR PR ik o et 1) CTRIRG D) o MRS Rk v K Ak
ke, BB R ARBME. WREH PWM, 200K ke sl ik 5 15 & .

Table 20 PWM time definitions "Short” single puls
2% 20 PWM I [a]5E SC “H5” Hikat
Test PWM/time | Single pulse (s) | Time ON (ms) | Time OFF (ms) | Total period (ms)

Wk PWM/EHE] | Bfkee (B9 FramtE (% KA (% HBAM (EB

) P

20%/0.2s@100% 0.2 0.25 1 1.25
25%/0.3s@100% 0.3 0.25 0.75 1

33%/0.4s@100% 0.4 0.25 0.5 0.75
50%/0.5s@100% 0.5 0.25 0.25 0.5
28%/0.6s@100% 0.6 0.5 1.25 1.75
33%/0.7s@100% 0.7 0.5 1 1.5
40%/0.8s@100% 0.8 0.5 0.75 1.25
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Test PWM/time

Single pulse (s)
Bk ()

Time ON (ms)

Wz PWM/I 7] FramtE (%

Time OFF (ms)
KA (%

Total period (ms)

HBAM (EB

)

50%/0.9s@100% 0.9 0.5

Table 21 PWM time definitions "Long” single puls
2% 21 PWM I [a]5E X “ K7 Bkt

)
0.5

Time OFF (ms)
KA (%

Total period (ms)

HBAM (EB

Test PWM/time | Single pulse (s) | Time ON (ms)
W PWM/ETIE] | Bk (2D TrERE (%
P
20%/1s@100% 1 0.25
25%/2s@100% 2 0.25
33%/3s@100% 3 0.25
50%/4s@100% 4 0.25
28%/5s@100% 5 0.5
33%/6s@100% 6 0.5
40%/8s@100% 8 0.5
50%/10s@100% 10 0.5

Example: 7~

Executing special command 5 will start a PWM of 28% duty

cycle (28% on, 72%o0ff) until special command 6 is executed.

Executing special command 15, will connect the ballast
resistor for a period of 0.6 seconds, and then disconnect it.

PATHRIR A2 5 ¥ 530 5 2 LA 28% 11 PWM(28%JT /H »
72%K M), BEERFR A 6 AT . PUTRR A2 15,
ZHFHIERE 0.6 B, RIS W,

s il

Selecting Long single pulse will change the value in the
selectable list to: 28% / 5s@ 100%. Executing special
command 5 will start a PWM of 28% duty cycle (28% on,
72%0ff) until special command 6 is executed. Executing
special command 15, will connect the ballast resistor for a
period of 5 seconds, and then disconnect it

HEF LK A ATE IR AP M ON: 28%/55@100%.
PATHR R A2 5 45 R 3 i 2= H o 28% 1K PWM(28%JT /4 ,
72%KM), BRI ATS 6 HhAT. PITHRIRAT S 15, K
S FEFHIER 51, RIEWTT.

)

0.75
0.5
0.25
1.25

0.75
0.5

1.25

0.75
0.5
1.75
1.5
1.25

SE-test single pulse: Short

Test PWM/time: 28% / 0.6s@100%
SE-DiRX H bk : %

T PWM/E 8] 28% /

0.6s@100%

SE-test single pulse: Long
Test PWM/time: not changed

manually

SE-MR Lk if: K
M PWM/B 8] AP35
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o Attention
Single pulse longer than 1s might damage the built-in ballast resistor, depending on the safe
energy voltage.

N
=

KR T 1R ATRE IR A BRI S A, BARECGR TR & I

8.4.6 Configuring pre-heating & Fii#

There are two configuration parameters for the pre-heating 7i#f5 #/Mic & 23

e | pre-heat: the current that will used for pre-heating: 1/8 to 8/8 of | con eff (defined in reg. 0xC5).
Select the desired current from the dropdown list.

| Fi: TP S | con eff (£ reg. OXC5 #1530 ) 1/8 ] 8/8. M FHi4IFR ik R T 74
FRY LA o
e Current mode: Select whether the speed or torque parameters are used during pre-heating. It is
recommended to select Speed.
R B RRAE T T B S HOE 2 AR S . VR FEE

Pre-heat

| pre-heat 3/8of lconef

Current mode Torgue

8.4.7 Configuring virtual limit switches Ft B EEH PR FF£

The VLMS’ function is based on the resolver’'s number of revolutions. Zero calibration must be
performed to use the VLMS. “Limit +” and “Limit —* flags are used for the VLMS function.

VLMS (I ReE T 9mtdas 5. DIBUTERMEA BEfER] VLMS.,  “Limit +” F1 “Limit - 7 #5EH
T VLMS Ijjf¢.

e VLMS-low: defines the number of full revolutions value for the low virtual switch. The position for
the VLMS-low is positive if before zero, and negative if past zero: & XK iz FUTF < B 52 B 4L HUE .
VLMS-low AL E N RAEF 2 BNIE, R8T 0 A f

90°

-1+
VLMS-low g

¢ VLMS-high: defines the number of full revolutions value for the high virtual switch. The position for
the VLMS-high is always positive. & X 5 i A AL L EUE.  VLMS-high FIALEHZENIE.

Virtual limit switches

WLMS-low -10

VYLME-high 350

Actual position 21
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The actual position shows the actual position of the motor in full revolutions for information purpose.

SR B RR T HENER RS E, DUt

8.4.8 Configuring manual operation EZ & F5h#{E

Manual operation has the following configuration parameters that must be configured before it can be
used:

FEREAAUTRESH, LI ERXLESHA -

¢ Manual operation Enable/disable: click on “Enable” to enable entering into manual operation mode.
When “Enable” is clicked, digital inputs 10, 11 and 12 are reserved for manual operation.F#j#/F
JERAER: S SR e, TR Bl R i, SRR 100 11 A0
12 T Fah#tE.

o Speed: the speed that will be used during manual operation. The speed is entered in percentage
of Nmax-100. The resulting speed in RPM is shown.i# 5. F&)#/E A a{E 3 . L Nmax-
100 I 7 BUAM NI o 27 Bl RPM O BAAL IR 45 L 2

o Acceleration: Ramp time that will be used for the acceleration from zero to manual operation
speed. It is given is ms from zero to Nmax-100. The actual time in ms used to accelerate from zero
to the manual speed can be calculated as: acceleration time * speed percent / 100. 1 & . FF M
TR B T B B L R TE R 1A] . 25 H 102 AF 2] Nmax-100 )zfb. A i 2 550 id 22 B H
HISERRISTR] (280> AT RLHS . Inod i (a3 & 73 E/100.

¢ Max op. time: the maximum operation time of the motor in seconds. After this time the motor will
stop even if an input is still high. It is still possible to cycle the input and the motor will start again

with new operation time. f KIiZ4THf ). HNLFI S KIZITRE () o 7Rtz 5, B AIR1R
w HEALEORHE b IIRET DAEER SN, B USRI IZ AT I 18] BRI 3

o Brake delay: A delay from motor stop until the brake is engaged in seconds. It is intended to
prevent the brake from being engaged / disengaged multiple times during a short period of time if
the manual operation is used in pulses. fill g5 2EIE: M HHUE L BIH S 83 5 IR () . Wi
FEK S T2 A, L H 27 1 S 88 A 18] A 2 0550 55

e Man. oper. 360: Enables or disables the possibility to ignore VLMS while in manual operation
mode. When “Enable” is clicked, digital input 9 is reserved for manual operation 360. & H a2 H 7

FERAERUT 206 VLM 9T Redk. S “ M7 I, REHTHA O I T TRk,

e SCI state: Defines the state of SCI (safety chain inputs) that manual operation is possible:SCI Ik
B B UTULFIEIER SCI (AN IRE:

o OK: safety chain inputs must be OK to enter manual operation mode
OK: A HEi NLAIEH A REE N T3 R

o Not OK: safety chain inputs must be not OK (safety chain tripped) to enter manual operation
mode

Not OK: Z & NN IEH (224 BEBkiFD A BEsE N Tah i ERI

Page 133 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

-~ Manual operation
Man. operation

Brake delay 5
Man.cper. 360

ECl state

Speed &
Acceleration 4000 ms

il Enable

% 199 RFM

Maxop.time 20 =

5
isabie I
Cox JEi

8.4.9 Configuring input-output logic fit & & A\ & H 2 48

o Attention
Configuration of external fan control (if mounted in the IMD) and limit switch are mandatory.

N
=

LT AN I (RS0 IMD ) RIBRALIF %,

The logical mapping to inputs and outputs is done in the “Input-output logic” group.

The mandatory definitions are:
fan N L IR AR A B R b e Rl
SR E S

Limit S.: At least one limit switch must be defined as “Ref. Plus”. If no “Ref Plus” is defined the
safety run will always end with timeout. Ensure that the correct polarity for the switch is defined.[R

PEFF b A E L EAD—ANRAIF RN “Ref. +7 o WREHE X “Ref Plus” , Z4 i Tk a2
FEIN S50 W AR E AT R IR

Logic 8 => DO8 (IMD 122 B only):

It is recommended to configure the IMD so the fan cools automatically when needed according to
the following table:

Logic 8 => DO8 ({X R IMD 122 B ):

VK IMD BB N R EN B34 A, BARECE Ik R R R

Table 22Fan start and stop

* 22 MHLREF

Reason for start J 48K & X Start (approximately) | Stop (approximately)

il Q) Ik (ke

Output module temperature Above =T 60 °C Below fik T~ 55 °C
TR

Load on ballast resistor Above =T 25 % Below 1T 12.5 %
il 2 L B 67 %
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Configuring the output as a logical output will automatically configure the fan function for the
recommended start and stop. Control of external fan connection (it is recommended to connect
the fan to DO 8). Operand 1 = In Block, Operation = On, Operand 2 = VarX, VarX = 0x300000
(VarX is one of the four logical variables: Var1, Var2, Var3, or Var4)

Operand 2 does not have to be Var2, but the same variable that is defined as Operand 2 must
also be defined as 0x300000. 0x300000 is a mask that enables Logic in block (Reg. 0x9B) bits 20
(status of Ballast load = 25%) and 21 (Temp IGBT = 60° C). if any of these flags equals one, the
fan will be turned on.

Vo th 5 B D932 A RS 1 B C B XU D RE A HERE B0 SR BRI Lo 32 ] A8 DR 2 2 (R R IR
B3 DO 8). #:fE#1 = In Block, #:ff=0On, #:fE% 2 = VarX, VarX = 0x300000 (VarX ;& JU/~%
AT E 2 —:Var1, Var2, Var3, & Var4)

BAER 2 A — 8 & Var2, [HE e SONERAES 2 AR [F) AR & 24 0 S 0x300000. 0x300000 2
— /MY, T 5 Block F1)i2 % (Reg. 0x9B) %5 20 fi7 (FHI#$ T #UIRAS = 25%) 15 21 fif
GRFZ IGBT = 60° C) » FIXEprEF T —ANET 1, KEBHITIT.

i~ Input-Output logic

i Input logic Output legic
Logical input Input function Polarity Logical output  Operand 1 Operation Operand 2
Limits 1 Ref Plus e Active low Logic-8=>D0 2 | |n Block e on e War2 e
Limit§. 2 —Off- w | |[active low Logic-7 =007 | —Of— w| f= | |o “
Logic-1==D11 | —Of- w Aictive low Logic-6==D0 6 | ~Off- w| = | |o I
Logic-2<=D12 |_Of- e Aictive low Logic-5==D0 5 | _Off- w| = | |o w

~ Logical variables

Input/Dec. represent. Hex. represent. Input/Dec. represent. Hex. represent.
Varl o Ox00000000 Var2 3145728 Ox00300000
Var3 1] OnOOOD0000 Vard 1] Ox 00000000

Any other application specific definitions can be made. See IMD Manager user manual for details
about how to configure the input and output logic.

A DABEAT AR AT Fo At Ry 8 TR R PRI E o A S AN ] e B o A AN 2 B PRS2, W21 IMD i
AT P T
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8.5 Configuring the control parameters data fi¢ &2 5|5 5535

Control parameters are configured in “Configuration 2/3” tab % #|S$7E “B. & 2/37 &K h k47
Ao

e Speed i# ¥

e Current HJi

e Magnetic field weakening 37 Hil 55
e Position iz &

Monitor and control  Error history  Configuration 1/3 Configuration 23 Configuration 3/3 Positon Speed and current  States  SE charger Diagnostics  Osciloscope

Current p;
i Safety run ¢ PID {current)
NSrun(step®) 90 % 219 RFM Kp

115 T-out 5-run 40 =

k] N blind S-run 30 % 732 RPM
L T-out blind S-run 70 =

# Blind S-runacc. 2000 ™M

Filter 1 Hum

Safety run speed profile
S phEaT e B0 Pos(Rew.) MN(%)  M{RPM) ~ Application current definitions
N acc.time 300 e Step0 O 100% 2196
Ndec.time 300 o
1
1

Ramptime 2000 u

M acc.time ms Stepl 658 Imax pk 2

ms T 1 T-peak 5

Step2 | 1756
Fastdec time 300 ™S £ e lconeff 2

M dec.time

~Speed limits Step3 | | ses ~ Current limits
Nmax-100% : : HimSE-Dig 100 % 2.5
Global N limit Step 4 219 l-red-N o % 0
M limit+ 1 l-red-TD 25600  Num
N limit- 1 Step5 % l-red-TE 25750 Num

l-red-Th o Kum
Step6 % r i

Step7 430  PC taffrom running configuration

g =) & &
Load

Save Print Mail to

Step9 520
i~ Load config. from EEFROM

Step 10 540 %5 ’ o o o
0 1k 12
s b e

Step1l O
i Startup  Back-up Factory def.

Step12 0 u
i 5ave running config. to EEFROM

- -
L0 0

Tostartup To back-up

Figure 41 Parameter data
K 41 80800

These parameters define the PID control characteristics as well as the limits that will be applied. The
following sub sections describe how to fill these parameters.

For a detailed description of the function of parameters such as T-peak, I-con eff, and so on, see IMD
100 function description.

XS HE T PID #ReE LLR N BRI . BUR /NI T el X Lo 240 .
HHRZH T-peak. |-con eff ZEINFERIVELNFEIA, 1HZ L IMD 100 ZhEEMEA

8.5.1 General PID parameters —f% PID S#{

The IMD is a PID (Proportional Integral Derivative) controller and while explaining PID controllers is
outside the scope of this manual (information which is widely available), this section describes the
general PID parameters that are configured in the following sections.

There are four parameters which can be configured in the Current, Speed and Position parameters
(the parameters in the current are slightly different). These are: Kp, Ti, Tim, Td.
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These parameters determine the following (illustrated in Figure 42 on page 137):

IMD & PID CELBI-FR70-T00) #Eilds, BEORRE PID FEflss AMEA T MHERN (BRET 2D
{EATTHEA 1AL AN AT L E AL PID 240

AN ZHE R EEMMVESHHICE (RRTRSEA AR  XEE: Kp. Tiv Tim,
Td.

e A E LT N (s 104 TUHIIE 42 Fios)
e How fast the motor will reach its set point FEHLEIA B 5E s i3
e Overshoot when set point is reached i #I| ¥ & w5
e Settling time of over/undershoot i i1/ w2 5E i 1]

e Final error i Z&4i%

Final
Overshoot 77 T__error  Actual curve

__________________

Desired curve

Time to set-point Settling time

Figure 42 PID parameters
K 42 PID 3%

The following table show how increasing the value of configured parameters affect the actual curve:

RWoR T HINAC E S B E X 5B 28 R 2

Parameter &3 Time to set point | Overshoot Settling time F|naI error
BUSE s TH] uRL: B 8]

shorter 5 J§ Larger &£ Little effect 21 A  Smaller & /)
PN
T N shorter ¥ 5 Larger #E& Longer K Eliminated ¥ %
Td Little effect 5211 Smaller 5 /)y Shorter 5 fi Little effect 521 A
AR N
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The Tim parameter, limits the maximum possible effect of Ti. It can be compared to setting a
maximum speed limit. As long as the speed is under the limit, it can be changed very rapidly. Once it
gets above the limit it will be limited, and not be allowed to increase any more. It can be useful for
example to limit the effect of the integral part (Ti) when the blade is subjected to turbulence for a short
while, which increases the torque and then disappears. Limiting the Ti with the Tim parameter will
ensure that the motor doesn’t suddenly get too much power.

Several control loops are part of the total blade control, and not all of them are controlled by the IMD.
This must be taken into account when the PID parameters of the IMD are configured.

It is recommended to use the scope of the IMD Manager when optimizing the PID parameters.

The following examples show the influence of changing PID parameters, as captured by the scope in
the IMD Manager. They are not meant as tutorial, merely to show how optimization can be performed.

Tim ZHURE] T Ti B KT RERE I . W] LUK H S BB i K R IR BEAT LU . R B EAERIR 2N, ot
AR R G s . — BB IXANEREE, At 2 BIIRG], ASREFE . Hlhn, S 52 BIHE N )i i
RISz, R (Ti) sz el GefRA X SNSRI . A Tim S8R Ti ke
TRENLA S RIRZ FFRAFIE 2 D)5

JUAS TR [ B2 A P i — 3823, JFARPTA IR ER AR IMD 4%, fERCE IMD 1) PID S48 4 70
F BRI — ki

AL PID S8 A IMD #2513

LAUR 7R B 1 e PID 28005 m, A IMD S Bk e e B k. eI e, RN TR
AT ARAL -
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In this parameter settings, settling time is
very long. On the other hand, the overshoot
is very small. The Ti parameter is relatively
low (20), which causes the motor to
oscillate. /EIX NS HBLE F, JTIIS[A]R
Ko H—Jrm, AR Ti ZH0HEY
BAK (20), X FEEHES.

TEEEPECTTTT

g

o=
oo

Blue: N actual

The Ti parameter is set higher (60). Settling
time is shorter. On the other hand, the
overshoot is slightly higher.

TiZHEAE R (60) o I AHR .
F— 7, I .

' e
CLEEEFPITTTT

Legend: Black: N cmd (ramp)
Blue: N actual

: H N d ( ‘—é‘)
The Kp parameter is set lower (1). Settling Em. & Nomd (il
time is shorter. On the other hand, the

overshoot is slightly higher.

Kp S8 BRI (1). AW EER. 5
— 7, P

Leger|1d: Black: N cmd (ramp)
Blue: N actual

Speed
1|
60 |
50
90 |
0 |

e (10

fim 300 |
300
200 |
2000 |
100 |

850 |
50

Volt/freq control

Blf. Hf. Nemd (JFiE)
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8.5.2 Configuring speed parameters 2 E X ESH

- Speed parameters

~ PID [speed) ~ Safety run
Kp 10 MSrun(stepO) 90 % 2941 FRFM
Ti B ms T-out S-run 50 5
TiM 10 % M blind S-run 30 % ogp RPM
Td 1] ms T-out blind 5-run 70 B
Kacc 1] # Blind S-runacc. 2000 m:
i N
Ciis . Safety run speed profile
~ Application speed definitions —————— Pos(Rew.) M (%) M [RPM)
Macc.time 300 e Step0 O 100% 2941
N dec.time 300 =
M acc.time 1 mes -StEPj. 20 30% | 882
M dec.time 1 s
: N Step2 50 110% -« 3235
Fastdec. time 300 ms
rSpeed limits Step3 100 453 s 1323
Nmax-100% 3268 RFM
GlobalNlimit 100 % 3268 ®°M | |steps 120  (15% ~ | 441
M limit+ 100 % 3268 FRPM
M limit - 100 % 37368 RFM Step5 130 20% ~ GHEE

Step& 200 25% s | 735

Step? 220 3056 | 882

Step& 240 35% | 1029

StepS 260 305 ~ | 882

Step 10 230 25% | 735

Step 11 300 20% ~ | 538

Step 12 320 105 | 294

Fill in the following fields: & 5 DL~ 5B :

PID (proportional-integral—-derivative) control parameters: Only experienced and qualified
person should adjust these parameters (see also section 8.5.1 on page 136).

PID CELBI-Bor-f0r) =S8 RAARFEE LA R A R B S 4 (505 103 758
8.5.171) .

O

O

Kp: Proportional amplification in the speed controller. 3 & s il #& 7 (1] EL 150K .

Ti: Integration time for the speed controller. 35 J& il 25 1148 Bl 1]

Td: Differential time constant for the rate time in the speed controller. 33 & 47 | 2§ 1 33 I [8] 1)
Ty IS 8] 2

TiM: Maximum value of the speed integral memory. i /& 14> 17 %8 i 5 KAE -

Kacc: Dynamic acceleration value directly to the current controller. There is a risk of current
oscillations if this parameter is adjusted too high. B #2454 T 2 HIBh S IEEE. RS
BORBAT R, WIARAE F IR i O XU
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o Filter: Low-pass filtering of the feedback input to the speed control. Used to decrease the
variation of the speed in order to keep it stable. 4 & 2l S i i N ROMEIEIE S . T 08/ AR
AR FRASE

e Application speed definitions N FARFEEE X
The purpose of acceleration and deceleration ramps is to lower the load on the motor and turbine
during start and stop of pitch operation. JI1i# R A 1 H (1) 42 7528 S8 A 1) 5 SRS 1 37 8] P
CER RN AR v i 'S

o N acc. time: Time in ms that will be used to accelerate from zero RPM to Nmax-100% RPM.
This time defines an acceleration ramp (slope) that will be applied whenever an acceleration is

performed. I T-M\%E RPM Hi# 2] Nmax-100%RPM (K [a], BAA7NZRb . A E X T EHAT
IITE S R TN E (R

o N dec. time: Time in ms that will be used to decelerate from Nmax-100% RPM to zero RPM.
This time defines a deceleration ramp (slope) that will be applied whenever deceleration is
performed. F T M\ Nmax-100%RPM Jii# £ % RPM [ E] (ZF5) o &I R ST ERATIGE
INF L FH BB S TE CRERD .

o NOTE When a limit switch is activated during a safety run, or a safety run time is exceeded,
the shortest of N dec. time and Fast dec. time will be used. JE&: 47E 2 4s 17T W10 5 5 RAIT
K, BB A T R, R N dec. ISHEJAT Fast dec. i [H] .

o M acc. time: Time in ms that will be used to accelerate from zero torque to max torque. This
time defines an acceleration ramp (slope) that will be applied whenever an acceleration is
performed. ¢ F T AN B e RHHFE I R] CCAZARP N EAL) o ZINFRLE LT AT N
TR A N B GE (R

o M dec. time: Time in ms that will be used to decelerate from max torque to zero torque. This
time defines a deceleration ramp (slope) that will be applied whenever deceleration is
performed. 1 M KFUAEIGE B ZHAE IR (R (CA=ZFP N AL o TR SC T TEPAT R I
N B E I TE (R

o Fast dec. time: Ramp time (slope) for emergency situation. This time is used (overrides the
N dec. time) if any of the following situations occur:'% SF It FHIMEE R E] (R o WRKkA
DA ARA— MG O, K4 b TR (735 N dec. IFADD -

= There is an error that forces a controlled motor stop. Note that some errors do not allow a
controlled stop, and the brake will stop the motor. 5 — M iiafE 2 BEyE L. HE=E, X
B R A V23T 1k, H B AR E F AL,

= The drive is disabled while the motor is in motion. FEH1iz 1T I BX 5 25 4% 25 .

= Alimit switch is activated during a safety run, or a safety run timeout exceeded, and Fast
dec. time < N dec. time %4 I1aAT I RALIT RAR0E, Bz 4iai7 i, H Fast dec - time <
N dec - time

= RUN input goes low. If the deceleration defined is longer than 1 s, the output is disabled and
the brake is engaged: i T ARG WIS E CHRGEEE R T 1 80, WS HE AR, dlshds s

A
= .
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RUN input goes low, (Fast dec. time > 1s defined): RUN

iﬁﬁ)@%&( (Fast dec. time >1 f57E 3)

Speed
i3

s T Time i ]
RUN input low Motor brake engaged
RUN %A1 HALHI ) d

Speed limits: % B R :

The speed limits can be defined globally, for a specific direction or both. It is always the lowest
value that will be used. ] #1545 & 77 0] B A 77 1] 42 Jaj i S EERR il & R 262 4 BEAT T ) e A1
{EO

o Nmax-100%: Maximum speed in RPM. This is the speed that will be a base for any relative
speed calculation. L RPM A 547 (i KR o 3K A2 A r] FFOGHSE o B S At PR S

o Global N Lim: Global speed limit, for both directions. Defined as percent of Nmax-100%. This
speed limit is always enabled and will not allow the speed to exceed this limit. 547 ] i 4= & i3
FEBR. & L Nmax-100% ) E 70 b o i EERR AR 240 T 5 FPIRAS . A o Vs LR PR
il o

o N Lim+, N Lim-: Maximum speed limit, for positive (+) and negative (-) directions. Defined as
percent of Nmax-100%. Commonly used in conjunction with position control. This speed limit is
not active unless N-clip is enabled. Enabling N-clip can be achieved in one of the following
ways:1E (+) Fif (<) AR & XN Nmax-100% 1) 5 4t . 185 500 & #5H—
AR . BRAES A N-clip, 75 W) i 22 PR AN 2 30id . w] A B 5 20z — 8 I N-clip:

1. Set bit 6 in reg. 0x51 to 1 (set to zero to disable)% & reg.0x51 % 6 (i3] 1 (KB N TLE

RD

2. Configure a logical input to N clip. In the following example the N Lim+ and N Lim— will be
enabled when the input Di-1 is high:.lit & N clip {325 N\ . 7LV FF1F, N Lim+F1 N

Lim - ¥ %\ Di-1 @&l e

~ Input-Output logic

~ Input logic
Logical input Input function Polarity
Limits. 1 Ref Plus v | || activelow
Limits. 2 Ref Plus v | |[activelow
Logic-1<=Di-1 |Mclip(neg. & pos.) Active low
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e Safety run %4ig1T

 Safety run

N&-run [step Q) 90 % 2941 FRFM
T-out 5-run 50 H

N blind S-run 30 % 930 RPM
T-put blind 5-run 70 :

Blind 5-runacc. 2000 ™M=

Safety run speed profile

Pos{Rev.] M3} M [RPM}

Stepd O 10056 2941
Stepl 20 30% | 382
Step2 50 110% | 3235
Step3 100 40% .- 1323
Stepd 120 (158 v | 441
Step5 130 20% | 533
Step& 200 25% | 735
Step? 220 30% -~ | 282
Step8 240 35% « | 1029
Step3 260 30% | 382
Step 10 230 25% | 735
Step 11 300 20% -~ | 583
Step 12 320 10% | 204

o N safety-run: maximum speed during safety run. Defined as percent of Nmax-100%. A

negative value in this parameter means that the motor will run the other way. %42 17 #8] i) 5

KIEFE . 7€ L9 Nmax-100%FH1 1 73 o S0 i FUE 2R 7s ALK BL 53— 7 iz 47

If a safety run speed profile is used: {1 A% FH 22 4= 154714 B fic B 1
» The speed defined in this parameter is used for step 0 IS4+ 5 I E T8 0
= |f the speed in any steps of the speed profile is above 100%, N safety-run must be
correspondently lower so that the archived speed does not exceeds Nmax-100% {1 55 &
B B SRR P B R S = T 100%, N 22 4ia AT A UAH B PR, DUE AR AN i
Nmax-100%

T-out safety-run: time out for safety run (the time after which the IMD will go from state 11 to
state 18 (see section 6.1 on page 68) if a ref. Plus (limit switch) is not activated. 10 s is the
minimum value.

GAIEATHER B R (TE 2 )5, a5 ref. Plus(FRAZFF JQ)AREEE, IMD K MRES 11 RS
18(Z W5 55 T 6.1 11). 10s Nf/MH.

N blind safety-run: maximum speed during blind safety run (safety run without resolver
feedback). Defined as percent of Nmax-100%. A negative value in this parameter means that
the motor will run the other way.

N B %aeielT: BRI KEE Codmigas R Z4E17) o & XN Nmax-100%
HIE . WS B U RS LR DL S — M0 iz 47
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o T-out blind safety-run: time out for blind safety run (the time after which the IMD will go from
state 11 to state 18 (see section 6.1 on page 68) if a ref. Plus (limit switch) is not activated. 10 s
is the minimum value.

o HUAIBATHBE IR ref. Plus(FRAIIF 22K IE5E, W %48/ T BRI E(FEL 2 J5,  IMD $5 M
IR 11 HERAS 18(LAE 55 71 6.1 7). 10s N/ MA .

o Blind S-run acc.: Acceleration ramp for blind safety run. The slope of the ramp is defined as
the time it will take to accelerate from zero RPM to Nmax-100% RPM.

o HMWTEZEBITHMMERE. HWiEREE CMNE RPM JiEZE] Nmax-100%RPM A 75 i 8]

o Safety run speed profile: (must be enabled in “Configuration 1/3”, “General servo” group).
When using the speed profile, the resolver revolutions number must be calibrated to 0 at blade
position zero using the Pos. preset (see section 9.2 on page 173). Step 0 always start at 0
revolutions, with the configured “N S-run (step 0)” speed, and cannot be changed. Steps one to
four must be configured, by entering the position where the step starts as absolute number of
revolutions, and the speed that will be used from this position in percent of “N S-run (step 0)”.
The direction is defined in “N S-run (step 0)”. Percentage is always positive. The absolute
number means that the IMD will change step when the motor has turned the number of
revolutions defined, independent of the direction.

o HLIBATHEFECE M CBZIE “BECE 1/37 . “SERMEIRT PB4 s R E S
1, AU AL B IR AR A B AR i A Fe R E N 0 (S ILER 132 58 9.2 719) o &
BROGRZLL 0 Tt hh, JFUARCEM “N S-run CBIR 0) 7 #FIE1T, JHFHAREE . LAkl E
IR BPIR 4, JNERMANSRIFIEA AR R, DL MDA BT IEE (L)
“NS-run CGEFR0) 7 BIE RN o J7AALE “N S-run (step 0)” HE . B HLIRZN
1E. A0t HUE M LS 1 SUREEEUS, IMD R BB 3R, 57716k,

The number of revolutions per degree must be known in order to be able to configure the
safety run speed profile. See IMD 100 function description for description on how to calculate the
number of revolutions per degree.

If the profile does not need all steps, set the “Pos(Rev.)” to zero (1). This step and all following
steps are ignored (2), and the IMD uses the speed from the last step before the zero position
until the limit switch is reached. The IMD manager shows the ignored steps by disabling the
speed selection and removing the “N(RPM)” value. If the zero is changed, the ignored steps will
be enabled again.

In the following example step 6 is the last step that is executed:

DAIHIE R R felic B 2 A isiT L B . A Rl R, 1555
IMD 100 L REMEEL

WUREC B AR FEIA R IE, K “Pos(rev)” WE NE(1). X— 1M F R FTA L BH
ZHE(2), IMD 1 F AL 2 B 5 — 25 BLRIE B IR S8 . IMD W 34 40 R 38 i 24 s
FERBEFMIER “N(RPM)” R B8 208 0 0. R E S T, WK S F g 2% )25
%,

FENHEFIREI A, B 6 ZIATIEJE 5!
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~ Speed parameters

~ PID [speed) ~ Safety run

Kp 10 MSrun(step0) 90 % 2941 FRPM
Ti 13 ms T-out 5-run 50 E

TiM 10 * N blind 5-run 30 % o980 RPM
Td o ms T-gut blind 5-run 70 E

Kacc 0 % Blind 5-runacc. 2000 ™=

i Ny

il = Safety run speed profile
~ Application speed definitions ————— Pos(Rew) N3} M [RPM}
N acc.time 300 ms Step 0 o 100056 2941

N dec.time 300 mz

Mot tirme 1 ms Stepl 20 30w 382
Mdec.time 1 ms

. Step2 50 110% | 3235

Fastdec. time 300 ms
 Speed limits Step3 100 45% | 1323

Nmax-100% 3268 FRFM
Global Nlimit 100 % 3268 RPM | |ciena 120 16% -~ 841
M limit + 100 % 3268 FFM
\¢ -3268 RPM

M limit - Step5 130 20% | 538

Step& 200 25% | 735
S!ep? o 3056

StepB 240 35%

Step9 260 30%
Step 10 230 25%

Stepll 300 20r%

™~
nY /

\ Step 12 320 %
~

When configuring the position, the number of revolutions must be any step must be higher than
the previous step. If this is not the case, the number of revolutions will be shown in red:

Mo EAL BN, AR PRI T L2, AR, FHek Borohiat.

Safety run speed profile

Pos[Rav.) M(%) M [REN)
Step0 O 100% 1300
Stepl 30 0% | 1433
Step2 25 0% | 1073
Step3 93 Al e T19

The speed is set by selecting a percentage value from the dropdown list, which allows values
from 5% to 160%. If the resulting value exceeds Nmax-100%, the speed in RPM will be shown
in red. If not corrected, the IMD will use Nmax-100% speed instead for this step:

T MR R R IR — N o R BT, ZE SN 5%2] 160% 175l . a0 25 FAH
I Nmax-100%, LA RPM Sy A7 e dofs Bos Nt . iR AR IE, IMD #48EH Nmax-100%
HERE PR
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~ Speed parameters
~ PID [speed)

Kp
Ti
Tikd
Td
Kacc

Filter

~ Application speed definitions

Macc.time 300 ms
M dec.time 300 ms

M acc.time 1 ms

M dec.time 1 ms
Fastdec. time 300 ms

=speed limits

Mmax-100% 7400 FRFM I
Global Nlimit 100 % 2400 RPM
M limit+ 100 % 2400 FRFM

~ Safety run

MSrun(stepQ) 80 % 1920 FRFM
T-out 5-run 50 =

M blind S-run 30 % 720 FRPM

T-out blind 5-run 70 E

Blind 5-runacc. 2000 ™M=

Safety run speed profile

Pos{Rev.) M(%)  N{RPM]
StepD O 100% 1920
Stepl 15 130% v | 2496 |
Step2 75 70% ~ 1344
Step3 350 | 30% | 576
Stepd4 400 200 ~ | 384

Following is an example of a desired safety run curve (5 steps) and the configuration needed to

achieve it:

AN R % asisfT ik (5 NP IR) LRSI i 4R BT 5 (e B 7= 1

A
Speed
2304

1920

1344

576
384

———— 7= ===

RN [ NP g

-
(6]

Limit
switch

Pitch
position [°]

Assuming the total ratio of motor axis to blade rotation is 1800 (the ratio of revolutions per
degree is five), and the N S-run (step0) is 1920, the four steps are configured as follows:

R EALA S M R 83 S ELIE Y 1800(4F 244 5 18l), N S-run (B3 0)h 1920, U5 E

R

Step | No. of revolutions
iz B
0 0

1 15 (3x5)
2 75 (15x5)

100
120
70

Speed (%) Speed (RPM)
p ;3 HE (RPM)

1920
2304
1344
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No. of revolutions Speed (%) Speed (RPM)
B #EE (RPM)
3 350 (70x5) 30 576
4 400 (80x5) 20 384

The following figure shows the configuration in the IMD manager:

IMD W5 ¥ 844 Hic B 4 B P

~ Speed parameters

~ PID [speed) ~ Safety run
Kp 10 MSrun(stepd) 80 % 1920 FRFM
Ti [ ms T-out 5-run 50 B
TiM 10 % M blind S-run 20 % 70 RFM
Td [1] ms T-out blind 5-run 70 B
Kacc o % Blind 5-runacc. 2000 ™M=
i Mum
e L Safety run speed profile
~ Application speed definitions ——— Pos(Rev.) N (%) N (RPM)
Macc.time 200 ms Stepd O 1005 1920
M dec.time 300 ms .
I S BT 1 ms Stepl 15 | 1205 | 2304
Mdec.time 1 ms
: Step2 75 0% ~ | 1344
Fastdec. time 300 ms
r Speed limits Step3 350 0%« 576
MNmax-1005 2400 FRFM
Global M limit 100 % 2400 FRFM Stepd 400 20% ~ | 334
M limit + 100 % 2400 RPM
M limit- 100 % 2400 RPM Step5 O G
Step& 450 G
Step7 430 5%
Step8 500 5%
Step® 520 5%
Step 10 540 G
Step 11 df 5%
Step 12 O 5%
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8.5.3 Configuring current parameters & B 755

~ Current parameters
~ PID {[current}

Kp
Ti
Tild

xKp2

Kf

10

600 ps
o0 %
100 #
[i]

~ Application current definitions

Ramptime 450 =
| max pk 100 % 1273 &pesk

T-peak 5

| con eff 100 % g0.0 2 ARMS
-~ Current limits

I-lim-5E-Dig 100 .

l-red-M o %

|-red-TC [ Kum

l-red-TE [ KL

l-red-Th [ K

Fill in the following fields: 315 LL B -

PID (proportional-integral—-derivative) control parameters: Only experienced and qualified
person should adjust this parameter (see also section 8.5.1 on page 136).

PID CELEI-RU-tor) fEHZE: RAKLRKFE AN AL M IZSH (5305 103 75

8.5.177) .

o Kp: Proportional amplification in the current controller. B 4% il % o it L4 Ok -

o Ti: Integration time for the current controller. Hi 347 il #% 1 AR 43 i []

o TiM: Maximum value of the current integral memory. FELITER 70 776t 2% ) B KAf

o xKp2: Proportional amplification on overshoot current controller. iy FEL I 4541 2% 1 f) EL ik
Ko

o Kf: Feedforward amplification current controller. Fif#5/i Ak HL 4% il 25 .

Application current definitions N FIf& 5 B E X

O

Ramp time: The time in us that the motor will accelerate from zero to | con eff. HL LM 2 g 2
| con eff i [A]

I max pk (%): The maximum peak current. See description in IMD 100 function description.

The value of this parameter is given as percentage of: i KIE(H iR . &4 IMD 100 ThAEHE

WU . WS EE LA 2 R G —

:/ IMD 122 (Ax): Device design current (reg. 0XC8) * 1.5 * N 2 24441 Hii (reg. OxCB) * 1.5 *
AA —

- IMD 135 (Apk): Device design current (reg. 0xCB) * 4 * N 2 824k ¥ HIVR (reg. 0XCB) * 4 * VAA

The resulting current can be seen in | max pk (A peak) field. Note that this value is peak value
and not RMS. The maximum is 100% unless | max extended is selected in the Servo fields
(see section 8.4.2.1 on page 119), or the IMD is ordered with Peak plus option, which allows for
a higher value. Note that if the switching frequency is configured to a higher value than 8 kHz,
the maximum allowed value is derated./= 4= 1 FE it 7] ALE | max pk (A peak) 3 HE 3. 15E
B, ZEREEMA L RMS. HKMEAN 100%, BRIEEMRRTEFIESE T | max extended (i
S 91 W EMIZE 8.4.2.1 H1) EiEITIWES Peak plus METf IMD , XAVFERME. it
B, WK AREE NS T 8 kHz HIME, M K R VHE K.
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O

T-peak: The maximum time that the current is allowed to be at | max pk. See function
description in IMD 100 function description. The maximum is 6 seconds unless | max extended
is selected in the Servo fields (see section 8.4.2.1 on page 119), in which case the maximum is
3 seconds.

RVFHRIEE] | max pk FIRK A . 20, IMD 100 Dt IR DR Ui i . fe KM R 6 70, [
AR F B ks T | max extended (LES 91 Tisf 8.4.2.1 1) , fEXFHEM T, wAMHEN3
.

I con eff (%): The maximum continuous current during drift (normal operation). See function
description in IMD 100 function description, where this parameter is described as I-nom. The
value of this parameter is given as percentage of Device design current (reg. 0xC6). The
resulting current can be seen in | con eff (A RMS) field. Note that if the switching frequency is
configured to a higher value than 8 kHz, the maximum allowed value is derated.

This parameter should not be set higher than the continues output current value
specified in the IMD datasheet.

B CGEWEIE WR M EES L. 2 0 IMD 100 DhReMbA s i ohfefig, Hixs 8
B l-nom. ZZEHE UG A 7 teaa  (reg. OxC6) o P ZERIHLIR AT LAFE | con

eff (ARMS) 7B &R, HER, WARKITRPRECE AT 8 kHz IH, WH K RVHE =P

K.

VLSRN e B T IMD B8l 48 € (14 2 R i

e Current limits FI%FR %

O

I-lim-SE-dig: A current limit that is used to lower the current in various situations. The main
purpose of this current limit is to lower the energy used when safe energy is used. The current
limit will be applied if any of the following conditions is true:
- When there is no mains input
- A CAN/CANopen command is sent, activating the current limit
- An input for logical input that is configured to enable the current limit becomes active.

In the following example the current limit will be activated when input Di-1 is high:

I-lim-SE-dig: | T7E 5 A5 00 N BRI AR ERE . 12 AR IR PRAR A 32 22 H i R AR ) %

FLEINT P Y AR RE U o 2 SR A2 DA AR AT 2, UK S P LA R A

~ Input-Output logic

=R LN

-Ki% CAN/CANopen #r4, 0% B R il

-Pic B 9 5 L g R A P 32 R A\ R N AR Y BOTIRAS
ELLR R B, 244N Di-1 i, R B i B i -

~ Input logic
Logical input Input function Polarity
Limits. 1 Ref Plus v | || civelow
Limits. 2 Ref Plus v | || Activelow
Logic-14=Di-1 |} lim-SE-Dig v | | activelow

In this field the value of the current limit in % of | max pk is defined.

Use 100% if this function is not to be used. This is an optional parameter.
FEZF B, BL I max pk B F 23 By B E ST R R A
WRAE AL IhRE, /A 100%. XE— Mg

I-red-N: Current limit that becomes effective due to speed, in percent of Nmax-100% (defined
in reg. 0xC8). This parameter specifies the speed at which the current limitation start. The limit
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is on | max pk, linear from I-red-N speed, until Nmax-100% speed where the limit reaches |
nom. This current limit is dynamic and is always related to present speed.
Zero disables the function. This is an optional parameter.

T PR T A 25T AL RR ), BL Nmiax-100% I 70 BE3RoR (FE reg. OxC8 H15E L) - WS Hdi
€ FLLBR BT AR AT L o R PRAEAE | i RIE(EAL, M 1-red-N 3 %) Nmax-100%:# % (B FR{EIE
# Inom) Rk, ZHEFRERSEN, HESAIEEA R,

TREMZIIRE. X2 — M IESHL.

Current 1
Configured I-max 7\
Speed dependent current reduction
I-nom
Output current
L »
I-red-N Nmax-100% Actual speed

©)

I-red-TD: Current limit that becomes effective due to power module (IGBT) temperature. Start
temperature in units. The limit is on | max pk, linear from temperature until TE temperature,
where the limit reaches | nom at I-red-TE. This function is disabled if either I-red-TE is zero or if
it is larger than I-red-TD. This is an optional parameter.

T YRR ER (IGB T )il B 1 A= R F IR BR ) o AR AR PR . WRPRAE | B KIEME AL, MR E )
TE JH B 24254k, 7F I-red-TE B #FRIEF] | nom. WIS I-red-TE AZEE KT I-red-TD, 2k
FTheE. X DaiEsH.

Current 4

Configured I-max

Power module-temperature dependent current reduction

I-nom

Output current

I-red-TD |-red-TE Device temp. Output stage (IGBT) temperature

I-red-TE: Current limit that becomes effective due to power module (IGBT) temperature. The
temperature in units in which the current limit becomes equal to | nom. See I-red-TD. Setting I-
red-TE is zero disables the function. This is an optional parameter. 1T HJF L (IGBT)iE 1M
AR R R R ) o HLRARBRSE T | nom B HURBE AL, 23 I I-red-TD. ¥ I-red-TE & N E 4
SHZIIRE. X2 IR S,

I-red-TM: Ramp reduction from | red-TM to M-temp — Number is motor temperature. The
reduction state changes as soon as the motor temperature is above the configured value. Can
only be used when the temperature sensor in the motor is linear. ;)\ | red TM | M-temp 13 &
FEAS - Ber LR . — B s TR B, RS .. R aefe L T A%
SRR N BAER ] o
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8.5.

~ Magnetic field weakening

Id nom ] %
Id min 0 #
W red 100 #
Vkp o

VT (1] ms

f

Current

Configured I-max
Motor temperature dependent current reduction

I-nom

Output current

|-red-TM M-Temp Motor temperature

4 Configuring magnetic field weakening parameters ¢ &2 #1755 5%

Fill in the following fields: 385 DL 7B :

8.5

Id nom: Magnetizing current in percent of the nominal current of the motor (from “Motor data”
group). By optimizing this parameter (can only be done after additional motor parameters are
configured — see section 8.6.2 on page 157) it is possible to achieve higher speed with the same
load, resulting in higher speed in maximum modulation while in operation

mE=

Jihg R LA E R E e CRE “HNIEERE” 4D o md iS5 (R RRERCE SN
LS HET - 20058 120 TURIEE 8.6.2 1) , AT LATEAH R Gk N audl s | s &, M fEizqT
N S35 vy ) e R 3ok P

Id min: min. Id-current 50-80%1% /> Id Hiit 50-80%

V red: Output voltage for the field weakening (80% )35 i H! B & (80%)

V kp: Control amplification for the field weakening (500-2000)35 4% il i K (500-2000)

V-Ti: Rated time field control (0-2000). Too high value will cause oscillation %5 i [8] 7% #] (O-
2000) . SEEMES GRS

.5 Configuring position parameters EC By &S

-~ Position parameters
~ PID [position)
Kp [
Ti o ms
Td 1] mi
TiM o %

Page 151 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

Fill in the following fields: & 5 DL~ 5B :
¢ PID control parameters (see also section 8.5.1 on page 136):
o PID {ZH|Z% (5162 WA 103 BT EZE 8.5.1 1) -

o Kp: Proportional amplification in the position controller. When this parameter is set to zero,
position mode is disabled and it is not possible to set the motor to go to a specific position.
Always use speed limits when position mode is enabled (see section 8.5.2 on page 140). {7 &
FEHl AR B . RSB E AT, M EBEAEIEN, TRk By E B E A E .

o Ti: Integration time for the position controller. Only experienced and qualified person should
adjust this parameter. i & {2l 8 R0 IF ). HA LI FEE BN R GRS 5.

o Td: Differential time constant for the rate time in the position controller. Only experienced and
qualified person should adjust this parameter. i B 2 il] 5 o8 5 i 18] 1l 2 i (0] 3 4. A&
F & HEBMA R e S5

o TiM: Maximum value of the position integral memory. Only experienced and qualified person
should adjust this parameter.fii B/ 7 #s i K EH. RELKFEE HAHIN A G

8.6 Configuring async. motor parameters and resolver offset i &
F B SHAMRIE=E RS

8.6.1 Configuring resolver offset fit & 477581775

Info
® This section is only applicable for Permanent magnet synchronous motor with resolver
(EC Servo).

(GRS
AR AE T 2 i 83 ) 7 B TR 20 L
(EC filfk).

The resolver offset needs to be determined once for each motor type. It is not a parameter that needs
to be determined for each motor. It is determined during the integration process, and the offset value

is then part of the configuration file. 75 22 &kl AL AL € — IR dmb s A% . XA —ADFHE N
LI E S8, ERIEERGS R fE 1, IR (ER 5 2 R & SO —3 5

0 Attention
If the motor manufacturer cannot guaranty that all motors of the same type are calibrated in
the same way, each motor must be offset calibrated.

SETS
RN FKARECRIIE [F]— AL 5 1R Bl A LA LUAR [R] 475 2R, b Z500) 63 65 FEMLEAT fi
ERHE .
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8.6.1.1 Prerequisites 55551+

In order to perform the resolver, offset determination, the following is needed: & T #1474t 2%, #fiE
M, TEDITPR:

e The IMD Manager must be running on a PC and connected to the IMD through the “Service”
connector.IMD W3 ZITE PC _LiafT, Jfdit “HR%” &84 5 IMD iE:.

e The IMD must be configured for the motor used 2425y i FH it AL AC & IMD

e Power connections (mains and motor) must be connected DA Zi% 42 HL 42 CRELIE AT LML)
e The resolver must be connected to the IMD %t #5 4 20 2 IMD

e The motor must be able to rotate free without load HLHL LA A REWSLETC 71 # (I T H o el

o Safety-chain, RUN and RFE inputs must be valid. See section 5.5.2.1 on page 62 for safety-chain
input information. RUN and RFE must be able to toggle.z4%%. RUN fll RFE fi N LA %M. H
REEHMANGER, WHZ R 50 7 BRI 5.5.2.1 7. RUN FI RFE AR U1 #HE.

8.6.1.2 Offset determination 1FZE#H,T

1. Set “RUN” input OFF # & “RUN” #i\ OFF

2. In the IMD Manager “Configuration 2/3” tab, set “N blind safety-run” in the “Safety run” group to
approximately 60 RPM. The value is entered as percent of Nmax-100%.

7E IMD Wi pF “BcE 2/3” Wik, # “L4igir” Jim “NE % 4isiT” wE N KL 60
RPM. iZfH LA Nmax-100% [ 73 tLIE RSN .

r Speed parameters

- P10 [speed)

Kp 2

Ti 60 ms
TiM 90 #
Td o s
Kacc o #
Filter 10 Num

- Application speed definitions

N acc.time 300 s
N dec.time 300 ms
M acc.time 300
M dec.time 300

Emerg.ramptime 150

r Speed limits

Nmax-100% 2400 FFM

Global Mlimit 100 % 2400 FRFM
N limit + c0 % 1200 RPM
M limit- 50 ¥ 1200 RFM
~ Safety run

MSrun(stepO) 100 % 2400 FRFM
T-out 5-run 50
[[Mblindsrun 2] % ag  RPm

T-out blind 5-run 150

3. Click on the “Configuration 3/3” tab and select “[Fn4] Resolver Offset cal.” in the “Special
Functions” dialog box. &ty “Ho & 3/3” &Ik, £ “U5pkIhfe” XHEHEFEFE “[Fnd4] Resolver
Offset cal. (4ufdasmfEmHE) ” .
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Monitor and contrel  Configuration 1/3  Configuration 2/3  Configuration 3/3  position =

~ Special functions

idle

idle

:[Fn4] Resolver Offset cal.

[Fn2] Calc from motor nameplate
[Fr3] ¥DC-link zero compenstaion
[Fn1C] YOC-link voltage compenstaion

L5  ;

Reg. 0x85 raw value:

Idle

Y

~ Voltffreq control configuration for async. motor —,

Start End
Tdc o ms o ms
Vdc 0.0 % 0.0 %
W min 0.0 % 0.0 %
Fmin 0.0 Hz 0.0 Hz
W corner 0.0 H 0.0 H
F corner 0.0 Hz 0.0 Hz

4. Set“RUN’ input ON. # “RUN” #i \ ¥ Jy ON.
In the “Configuration 3/3” tab press “Start” /& “FtH& 3/3” &Ik, & T “FiR”

5.

 Special functions

[Frr4] Resolver Offset cal. e |
Determine Feedback Offzet Angle for
synchronous motor (PMSM)

[+Speed —=CW motor rotation)

ETART

Reg. 0xB5 raw value:
Idle
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6. Click on “Enable dev.” button to enable the IMD (the icon will turn green when the IMD is enabled).
s “Enable dev” #41LLUEH IMD (i IMD i ARG A2 NSk ()

SHEELY

RPM NUM
I 0 Oxas
0
| 100%
CURRENT
A rms LM
| 0 00 0x5f
. 0
200%%

Logic state (0xDE, 0x40)

© RUN © Uim.swi ©5crR1iamd2
L) RFE © Lim.swz @ Brake output
©nia D Dev. Enabled
Warning(s)

POWERVOLTAGE Soucre(s) < min

Error{s)

Test
Speed b & |Enzble dev

L] el

Paosition

o

7. The motor will shake a little, and then slowly rotate one revolution. Observe the “RPM” field and
verify that the number shown is positive (no “-* in front of the number). B &2, RIE181E
e —El. Mg “RPM” FEBHIGUE R /R NIE CBFaimsea “-7 ) .

SPEED
RPM NUM
47 r_AaB
| | 655
| | 10ios
CURRENT

If the number is negative, do the following: i S 57 N %L, EHAT AT #AE:

a. If you have not saved the configuration to the EEPROM yet, do it now so you don'’t lose the
configuration made until now (in case the 24 V DC is internal). {1 25 v A4 e & fR A7 2]
EEPROM, i53ZRIP0AT, PASLEREH B VIEFTHIBCE (AR 24 V DC fE A
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b. Set “RUN” input OFF % & “RUN” #i A\ N OFF
c. Disconnect the mains power, wait for discharge of the capacitors Wi HJE, 25 S

d. Swap two phases in the motor cable =2 B A1 B 45 [T P AH

e. Reconnect mains power and repeat steps 2 (on page 153) to 7 (on page 155 ,this step) H ¥t
BRI, EEPE2 CENMT7 0 2,7 CE 11971, ABB

8. Click on “Enable dev.” again to disable the IMD F/X #.ii “Enable dev” PAZEH IMD

Error(s}

Test
Speed w ' |Enable dev.

Pasition

a Dest || P. ||5-run

9. Update the parameters in the IMD Manager 587 IMD % 4% #4125
f. Note the used com port (COM3 is shown) and click “Offline” in the “Communication” menu
HERM AR com K (EH A COM3), 7£ “Communication” L i “Offline”

File = Cormmunication Help

SPEE o
Offline
RPM

’— COM1 Alt-1
— comz2 A
cur ¥ COMS3 4—@
g.
h. Click on the same COM port used before. The IMD Manager will refresh all values, including
the resolver offset: i ili 2 Fi{#i i) COM 3 o IMD W5 - RIE T A 1E, 4R mID e ms &
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Monitor and control  Configuration 1,3

e G ~ General servo (I

i SyncSarig. Axis label
Mains voltage

| max 10.0 LA DC-link Vmax

| nom &5 i DC-link Viow

Num. of Poles 11]'_ DC-link Vmin

T-sensor type Frioo SEVIow

Max. Temp 23000  fwm Ballast-P

Brake delay 40 Ll Ballast-R

MﬂtﬂrfEEdhiEk—] Motor PWM fre

Type Resolver )’
| max extended
Resol. poles 2
Deg 55l encoder type

Reszol. offset 88

Pt100 filter

10. Save the configuration to the EEPROM (see IMD Manager user manual). i & {# 17 %] EEPROM
(Z W, IMD I#=HAFH AT .

8.6.2 Configuring additional motor parameters &t & B B 155

o Attention
If the motor type is Sync. Servo, all configurable parameters in “Additional motor
parameters” must be set to zero.

N
=

ARNSERDy “FR AR, “HIENLSEC TR AT E SR R E O E .

The additional motor parameters are the electrical properties of the motor. There are two ways this

can be done: [t il B S HE AL AR E . A PR 7R DM EX — 55

e Enter the data from the data sheet manually (if available). If this is done, “L sigma-q” value must be
filled before “L sigma-d” value. Fzl%i A\ Ba 2 A (W R nT ). aiRax#Ei,  “L sigma-q” &
DAZIIEAE “L sigma-d” fH2Z 80 .

e Use the automatic calculation procedure (calculates the parameter values using data from the

name plate).f F] B 8l it 57 (S B BRI R 28UED .

The following procedure describes how to use the automatic calibration procedure. T [f /1~ 24 4] {5

H SRR T -
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8.6.2.1 Prerequisites 55 #2551
Before configuring the additional parameters all the fields in the “Motor data” group in “Configuration

1/3” tab must be filled fERCE M NS H T, LAURS “FLE 1/37 IR “RHLERE " A Prprg
T

8.6.2.2 Calculation procedure ;1 &7

1. Select “[Fn8] Calc from motor nameplate” in the “Special function” group in the “Configuration 3/3”
tab. 7£ “HCE 3/3” IEWIRI) “RppkDife” 4k “[Fn8] Calc from motor nameplate” .

Examples Monitor and control  Configuration 1/3 Configuration 2/3 Configuration 3/3  positon  Speed and current  States  Diagnostics €

~ Special functions - Valtffreq control configuration for async. motor — i Additional motor parameter —————
idle v 3 Start End L sigmag  0.000 0.000 mH
idle / e o ey i Lsigma-d 0000 0000 mH
% %
[Fnd] Resclver Offset cal. "rm:_ o 04 R stator 123 123 mChm
-[Frg] Calc from motor nameplate Wmin 0.0 x 0.0 x o5 0.0 s
[Fn3] VDC-link zero compenstaion Fmin 0.0 Hz 0.0 Hz S '
[Fr10] VDC-ink voltage compenstaion Mrrense o0 % oo % L magnet. 123 1.23 mH
Feorner 0.0 Hz 0.0 Hz R rotor o o mCrhm
TC rot 200.0 me
Reg. 0x85 raw value: PR
Idle

2. Click on “START” button &t “FFu4” %4

 Special functions

|{{Fn8] Calc from motor nameplate | W

Enter motot data, [see right)

if cos Phi unknown, Enterzey

START
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3. The IMD Manager will now calculate the values and save them in the appropriate registers. The
same values are inserted in the Read-only fields (the editable fields are only updated when the

IMD Manager connects to the IMD).IMD 1 #2844 IRAE 4G TH B0 B9 H4 S A TRAEAE IS 24 1) BF 74
Ho 7R R Bl AR B (R A 2 IMD S35 %82 IMD B, Al 4w B4 2 HT).

~ Additional motor parameter
L sigma-g 0,000
L sigma-d 0,000
R stator 123
TC stator
L magnet. 1.23
R rotor o

TC rotor

44.178
44.178
122
0.0
1.23

200.0

mH

Info

® It is possible to optimize these parameters, which is the reason that editable fields are
placed in the same group. Changing the “L magnet” or “R rotor” will change the TC rotor
(time constant for rotor). By optimizing TC rotor, it is possible to achieve higher speed with

the same load, resulting in less current consumption while in operation.

=g=|

[=Py

A ACAC IR EE 2, T T 2 i - B ELAE A — 2 R R A
T RBHCE TC ¥ (BT IR0 .
RO E, AT/ I8 4T I R BT #E

A “L AT B “R
WA TC #ey, AT DAEARIR 8 N SEELE

8.6.3 Configuring volt/freq control for async. motor 4 &5 B4 it & B R/ K2

This section is only applicable for asynchronous motors

Some additional voltage and frequency parameters need to be configured when controlling
asynchronous motor. These parameters define the voltage/frequency curve generated by the IMD.

These are configured in the “Configuration 3/3” tab:

AAGE TR0 L

FEAR A AL, 7 R E SN A B AR S 8. IR LSS HOE ST IMD 7742 ) H s /4305
2. IXULTE “PCHE 3/37 IETIR L E
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Configuration 2/3 Configuration 3/3  position !

-~ Woltffreq control configuration for async. motor —,
Start End
Tdc 0 m: 0 ms
Vdc 0.0 % 0.0 %
W min 0.0 % 0.0 %
Fmin 0.0 HE 0.0 HE
WV corner 0.0 % 0.0 %
Fcorner 0.0 Hz 0.0 Hz
Parameter description: =i i :
e Start JFib
o Tdc: DC pre-magnetization time B i itk i [a]
o V dc: DC pre-magnetization start voltage FLii FilkZ Y. 5 5 HL %
oV min: Minimum voltage at movement start #3168 K& /N E
o F min: Minimum frequency at movement start # 2/ - df i 1 B /INR
o V corner: Voltage at rated speed in percentage of the mains input Zil & # 3% NI HE, & HIJF
TPNGANEE e
o F corner: Frequency at rated voltage. Use motor nominal frequency. i 7 B3 & T 4% .
HI LA E A
e End (reserved for future use)& W ({8 A&¥REMH)
o Tdec:-
o Vdc:-
o Vmin:-
o Fmin: -
o V corner: -
o F corner: -

8.7 Configuring SE charger parameters (option)f: & SE T3 25

(

7 I1)

The SE charger is a hardware option that can be ordered with the IMD. It is not possible to add it later.
The charger is an advanced multistage programmable charger, capable of optimised charging for
different types of supported energy sources. Refer to the IMD 100 function description for more
information about the charger.
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SE 7o fids e — Rk f, WIRE IMD AT, VURTEIEANIN. FEHEE —Foedt 2 HrTgmfe 7 i as,
REBS AT X AN RIS SCHF IR AT AL TE L . A ORTE LRI E 215 2, 1524 IMD 100 DI REMEEE .

8.7.1 Charger configuration management # 1 22 2 &1

Configuration can only be done when the charger is in Setup mode, which is done with a “Setup
mode” button in the “SE charger” tab. Charging stops when the charger is in Setup mode, and starts
again automatically at the Bulk stage when the Setup mode is disabled.

Like other parameters of the IMD, the charger parameters configuration is done in the values stored in
the RAM. As soon as the Setup mode is disabled, it uses the parameter values from the RAM. Like
other IMD parameters, any values changed in the RAM, must be saved to EEPROM in order to be
used after restart, reset, or load of new parameters. This is done in the “SE charger” tab, see IMD
Manager user manual for instructions.

It is also possible to configure the charger by executing a configuration script. The configuration script
can set the charger in setup mode configure all parameters, save all parameters to EEPROM and take
the charger out of setup mode.

R e s i T i ERGUN A RERHTRCE, i ERURIEY “SE seias” IR “ i E”
A TE R AR A A T R BN, gl MR BRI, RS AE Bulk B E 3 &
Btha.

5 IMD Al S5 FE, 7SS KL B E RAM IR e k. — BAA W BN, ek
RAM F1 )2 ¥l . HHAh IMD 23—+, RAM /5 AL f{E 17 17 2] EEPROM 1, DU 7E 5 ¥t
B3l EEBUNEHSHEMA . XETE “SE smHaR” IR, AR, ESH IMD M
AR P

W] DU AT HC B AR BC B /e At . P B IIA T LUK se iR i E VI E RS, ICE A 240 K
AZHIRAF3] EEPROM, K 78 ri 2318 H i B

8.7.2 Configuring the charger with a script {# B X fC & 7 5 2%

8.7.2.1 Prerequisites 55551+

e A configuration script is available L #E— Mt & A<

e Connect 3x400 V AC to the IMD mains terminals and turn on the power.f 3x400 V AC i##:2 IMD
HAL S T T R

e Connect the PC to the IMD with a USB cable and connect to the drive fiff ] USB Hi45:4% Hi i iZE 2 2|
IMD, SR 5 R3] R 5 &%

8.7.2.2 Configuring the charger I £ 7 B#5
1. Click on File=>Exec script: .5 FileExec {4
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File Communication Help
Alt-L

Al-5

Load registers...
Save registers...

Import register file (*.utd]...

Print registers... Alt-P

Print selection of registers...

Execute script

Execute command file...

End Alt-E

2. Navigate to the folder where the configuration scripts are stored. Select the appropriate

configuration and click “Open”: 5 fii 21| £7-fif fic. B (1) S .

WP AL EIF Ry “ATIF

E2 Execute script

“ v 4 <« Desk... » Charger configura... v O Search Charger configurations
Organize = New folder B== - [
Working 2 Mame Date modified

10-09-2019 08:2

| setup-PSBtoUCIEOV-FW1071 .usf
| setup-PSBtoUCASOV. usf 20-12-20

5; Dropbox
@ OneDrive

[ This PC
= v £

v| | seript File (".ush)

[ Open [}

File name: | Setup-PSBtoUCASOV.usf

Cancel

>
0
e

Type

USF A

USF

3. The IMD manager executes the script (indicated with a |O|) When completed, click “OK” in the
dialog box:IMD I #Z=#AHATIAA (] a &) sel)a, EXTEHE R “fhE” -

Information X

Script "ChUsersyjhu\Desktop\Charger
configurations\Setup-PSEtoUC450V,usf" executed succesfull

&7 IR, IUETE AR TR TUN . .

Click on the “SE charger” tab and verify that the charger is configured as expected: .7 “SE 7t H
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Monitor and contrel  Errer hi

i Measurements

i Basic configuration
SEtype Ultra-capacitors

Mominal voltage 2330 VDO
Batterycapacity 7.20 Ah

i~ Param. configuration

Absorptionvoltage 0.0 % 0o VDO E
Float voltage 00 % 0.0 v DC E
Bulk current o0 % o000 A E

Temp. compensation sensor Nama ok

Absorp.endcurrent 0.0 % 000 & E

Setup mode

Save to EEPROM Load from EEPROM

Set factory defaults

8.7.3 Configuring the charger manually FFfc & £ B85
The charger has 2 parameter types: 7t Hi 2 15 F F 5 5257 .

Basic parameters: Must always be configured. A< S $0 L HR A L & .

Parameter configuration: Can either be configured manually or used with the factory defaults
(select with the “Set factory default” button). There is a set of factory defaults parameters for each
SE type. ZHHCHE: FILAFAIACE, MrLLSH ) BRME—RMEH (A “&EE) BME” %4
HFE) o R SE RMHAH —Ht ) BRASH

NOTE To achieve maximum performance and life time of the energy source, consult the energy

source supplier, and have the applicable charging characteristics at hand.

VLN TR IR I B AN T A s B oK, S r U AR R, I SR T ) 78 AR

8.7.3.1 Configuring type and basic configuration A7 Z2X 71 E AN £

1.

Setup mode Disabled

Click on the “SE charger” tab. If the Setup mode is disabled (
“Disabled” button to enable the Setup mode.

) click on the

The following screen shows the tab when the charger is not configured:

Ll “SE FEHLAR” TR, WR B EMRNCEEEM O, R S LIRS B E R,
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i Measurements

RECE R A, FHEERT:

Monitor and contral  Error history  Configuration 1/3  Configuration 2/3  Configuration 3/3 Position Speed and current  States  SE charger  Diagnostics  Osdlloscope

i~ Basic configuration

SEtype | Leadacid Ultra-capacitors

SE type not selected

i~ Param. configuration

2.

Zetup mode | Enabled |

Save to EEPROM Load from EEPROM

A

Basic configuration

SEtype | Leadacid Ultra-capacitors

When the SE type is selected, the area on the right-side changes to the charging curve applicable

for the selected SE type, and the relevant parameters are shown on the left-side.

L FE SE RAUNS, A X 4Ky B SOE T Prike SE SRR e 2k, MR SRR RAE A

Enter the nominal voltage of the used SE source (the sum of all elements’ nominal voltage):

B\ P SE HUERIARAR IS (A TTl AR R Z A
Basic configuration

sttype U cauacitons
Mominal voltage 0.0 YO h

Charge current 0.00 A

NOTE Resolution in any voltage setting is 100 mV. This applies to all voltage charge values.

s AT R B E I FE AR5 100 mV.e 3X3E T BT HUE LR
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4. Enter the charge current parameter value. This value is the 100% current value. All other current
parameters’ values are defined as percentage of this value.

MATEH RIS EIE . ZEY 100% HFE. P H i BEsoE SONZERE 77 .

Basic configuration

SEtype | leadacid | |[iceenrrani
Nominal voltage 360.0 VDC
Charge current 0.00 /
NOTE Resolution in any current setting is 10 mA. This applies to all current charge values. If this

or any resulting current is above 5 A, the charger will use 5 A.

T ARFTHFBE N BRIy 10 mA. K& T AT E . W R R R T AR
Hirt 5 A, FEHAPRAE 5 A,

5. According to the selected SE type, go to the applicable step:Hi# firik SE 257, HF A F 5 1%

a. Lead acid: Section 8.7.3.2 on page 166
HiR: 3 126 51 LR 8.7.3.2 71

b. Lithium lon: Section 8.7.3.4 on page 170
BRSS9 129 T EEE 8.7.3.4 71

c. Ultra-capacitor: Section 8.7.3.3 on page 168
RS A 5 128 UL L5 8.7.3.3 Y

NOTE When entering a value in percent, the resulting voltage in Volt or current in Ampere, will be
shown after hitting “Enter” or moving the cursor to another field. There is no restraint on the
percentage values (may be above 100%).

VR MNTTAELAER, % “Enter” BUSOCHRRSEIE] Y — A TR, 4 o DR 2 R R R D)
AL, A A R CATRERS T 100%) .
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8.7.3.2 Configuration of Lead acid SE type parameters: #% SE X7 S K&

Monitor and control  Error history  Configuration 1/3  Configuration 2/3 Configuration 3/3 Position Speed and current  States  SE charger  Diagnostics  Osciloscope

Measurements

Lead acid batteries

Basic configuration —m—————, DlS. BU”( (CC) AbSOI’ptIOh [CV) F|Oat (CV)
SE type Ultra-capacitors

Nominal voltage 238.0 VDT oFF
Batterycapacity  7.20 A&h

Param. configuration

Absorptionvoltage 0.0 % 00 VOC [ = = = = = = = == - -
i /"g- ————————————— = e = = e = e e s 3—_ Vo|tage

Float voltage 00 % 0o VOC

Bulk current 0.0 % 000 A @‘“'ﬁ’""" H L EI BB
I'e

*e
I %

Temp. compensation sensor Nome

I oqu 9% a-os o % o-ws e re ow

Absorpendcurrent 0.0 % 0,00 A @- P
amn
Setup mods

Save to EEPROM Load from EEPROM

|
I
I
I
]
[
I
T PP S @._"_... Current
|
]

Set factory defaults

Lead acid charging process: {2 78 Hi i 2.«

Bulk stage: Charging starts in Bulk stage with constant current (Bulk current). The Bulk stage
continues until the voltage reaches Absorption voltage, and the charger goes to absorption
stage.Bulk FrBt: & Bulk BBt UAE € R (Bulk D JFEE7E . Bulk BrB4ks:, B3 H IR 2|
Wk e, 7o L AR N IR B

Absorption stage: Charging is done with constant voltage (Absorption voltage) until the current
drops to Absorp.end current, and the charger goes to float stage. W UZH B : LUE & B (IR,

JE) #EATFRAE, EEI R RO R, 7SR A EE TR SRR B
Float stage: This is the final stage. Charging is done with constant voltage (Float voltage).
Fab B XA, AfEdEEs GEREE) TER.

. Enter the “Absorption voltage” in percentage (with one decimal) of the “Nominal voltage”™: DL “F5r#K

VDL

R (IE AP G —RUNED N “Bfigi i, Aesereionveltass 0.0 % 00
When the value of this parameter is reached, the charger goes from Bulk to Absorption stage, and
keep charging with this value as constant voltage.>4iA 1% S ¥ E R, 7¢ 28 M Bulk B BE#E A BRIL
B, I LOZAE E TR R R 7

Enter the “Float voltage” in percentage (with one decimal) of the “Nominal voltage”: i \ “7F 7t H.
7 & “hRFRB R E A G —A D -

This voltage is used as constant voltage in the Float stage.i% & FH /E V5 76 B B (18 5 FLUS .
Float voltage o0 % po VDL

Enter the “Bulk current” in percentage (with one decimal) of the “Charge current”: it N\ “ 78 H H

?ﬁ” E"]ﬁﬁ]\uﬁ ('Jl_%#’fjd\§&> . Bulk current 0.0 % 000 A
This current is used as constant current in the Bulk stage.iZ Hiji /£ Bulk BB /E1E & HL -
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4. Select the temperature compensation sensor:i% i & ML K 5% .

Temp. Compensation sensor PEL nop

Ptl

None: No temperature compensation.

Pt1: The charger compensates the voltage according to the battery temperature (+3 mV/cell/°C
when the temperature is below 25 °C, and -3 mV/cell/°C when the temperature is above 25 °C).
The number of cells is calculated from the nominal voltage. The compensated voltage is not
indicated in the configured parameters on the left side.

When a temperature sensor is selected, the charger will generate a warning if the battery
temperature is below -30 °C or above 60 °C.

If a temperature sensor is selected, the temperature value is shown in both “Measurements” group
in the “SE charger” tab, and in the “SE charger” group in the “Monitor and control” tab.

4.7 TiREAME.

Pt1: FRFELAHRIE & IR EEAME RS (REZ(KT 25°C I y+3 mV/cell* C, 5 = - 25° C i -3
mV/cell’C) . MRAEFFARH LT H b AR . AMRCE SRR B R AR
WRHR AR RRAR 5, AR & IR (R T-30° C Bl - 60°C, FEHARIG A & .

AR FE TR AR RS, “SE JeHiay” IR IR 4L Ui R “SE sEH
W7 U2 BRI E .

~ Measurements

Battery temperature 28

~ SE charger

Charger state o Cizabled [Initialise) :

Charger Err arn Mone
Actual current 0.0 ALDC

Battery temperature (Pt1] 28 °C

5. Enter the “Absorp.end current” in percentage (with one decimal) of the “Charge current”:
Absorp.endcurrent 0.0 % Q00 A

When the value of this parameter is reached, the charger goes from Absorption to Float stage.
DL “FRr i WE b G — G680 S “Iolicm i
HIAFNZSEERS, 78 FA RS Btk N7 78 B B
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8.7.3.3 Configuration of Ultra-capacitor SE type parameters (available on request): &%

BB 7% SE WEHIE (TIRIEZRIEHR)

Monitor and control  Error history  Configuration 1/3  Configuration 2/3 Configuration 3/3 Position Speed and current  States  SEcharger  Diagnostics  Osdlloscope

i Measurements

Ultra-capacitors

SEresistance 1] mOChm

Capacity o mF
e Dis. Bulk (CC) ) Absorption (CC) ~ Float (CC/CV)
SEtype | Leadacid ©

Mominal voltage 450.0 VOC
Charge current 5.00 A

]

s R T R b e e Voltage
1 ST T T Ayt e g e R 9/—- g
, /’
|
|

i~ Param. c

1

Float voltage 00 % 00 VvDC nﬂ‘ e 1]" ’/ i
Absorp.endvoltage 0.0 % 0.0 VDC [ —— -! ik !
Bulkendvoltaze 0.0 % 00 vocf---b--—-—-——oo—oo 1

| | |
Bulk current 00 % 000 A B —-?lllllllllllll (§ ] i

t 1 I

t ! ;

[ ]

b H |

=3 L]

4 : !
Absorptioncurrent 0.0 % Q.00 A @-———I— ———————————— -;IIIIIIIIIIIIIIIIIIIIIIIIIIIIII%

i ! ;

] o -

: I !

t | !
Floatcurrentlimit B0 % o000 & $_ e -= ------------- S e s j- EEEmEEy,

e ** Current

Setup mode | Enabled | ! g
Save to EEPROM | | Load from EEPROM i |

Set factory defaults

Ultra-capacitors charging process:i# 2% FiL 25 78 H i

Bulk stage: Charging starts in Bulk stage with constant current (Bulk current). The Bulk stage
continues until the voltage reaches End voltage, and the charger goes to absorption stage.

Bulk frB: 7£ Bulk BrBcLMEE Fi (Bulk R JTUR7E R . Bulk [rBe— ELRFEES R IRk 5] 25

CEVEN RS N T

Absorption stage: Charging is done with constant current (Absorption current) until the voltage
reaches Absorp.end voltage, and the charger goes to float stage. WUtk Bt: LUME & B (Wi g

O AT, ERH A RIR HL, TE AR EE AR TR B

Float stage: This is the final stage. Charging is done with current limit (Float current limit) and
voltage limit (Float voltage). The stage starts with Float current limit until the voltage reaches Float
voltage. Charging is then continued with Float voltage. 7% 7t Bl: X & ffa— BBt sHIELH
TR A E IR A MRS GFIHE) S8R %KLL SRR EDT G, B3 A 3
FENH . R eIl L R gk S e

. Enter the “Float voltage” in percentage (with one decimal) of the “Nominal voltage”:

Float voltage o0 % po VDL
This voltage is used as a voltage limit in the Float stage.

PL“Brpcrfl s I E e CGis— GO A “Eshik”
2 I AR 7 B B F s BR A1 o

2. Enter the “Absorp. end voltage” in percentage (with one decimal) of the “Nominal voltage”:

Absorp.endvoltage 0.0 % 0.0 VDo

When the value of this parameter is reached, the charger goes from Absorption stage to Float
stage.
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PL“BapR ik i 2r bl Gie— G0 f “IRoliom Lt
B RZSHER,  Fe s MR BOE AT TERT B

3. Enter the “End voltage” in percentage (with one decimal) of the “Nominal voltage”:
End voltage 00 % 0o VOO
When the value of this parameter is reached, the charger goes from Bulk to Absorption stage.

DL “BRPReR” ME b G —AR/NED N “Zumm s -
LB SEHERT, FER R Bulk HEARUSREL .

4. Enter the “Bulk current” in percentage (with one decimal) of the “Charge current”:
Bulk current 0.0 % 000 A
This current is used as constant current in the Bulk stage.

PL“FERI” AL Clf— GO A “TER i
Z A Bulk B Be b FHAE R E L

5. Enter the “Absorption current” in percentage (with one decimal) of the “Charge current”:
Absorption current 0.0 % 000 A

This current is used as constant current in the Absorption stage.
LA “FER IR Bt G —A/ O SN RO -
2 FRIRAE RSO B P A E UL

6. Enter the “Float current limit” in percentage (with one decimal) of the “Charge current”:
Float current limit .0 % 000 &

This current is used as current limit in the float stage.
DL “FRr B ” B E e ONBOSE —60D faA “IEFsh iR pRE” -
ALY 78 b B AR B FR 1

NOTE Both voltage and current are limits in the Float stage. In the beginning of the stage the
current limit is active until the voltage limit is reached, after which, the voltage limit will be
active.

TE: HUR AT AR I TP BN BRAE . AR B BOTAAIS, AR AL T Ham IR, ELRA S iR R
fille 25, FL S PRAPRE AL T3 RS
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8.7.3.4 Configuration of Lithium lon SE type parameters: #2% 7 SE ¥ &:

Monitor and contred | Configurston 173 Configoraton 273 Configurston 33 Pomibon  Speed and osrent  States SEcherpes  Disgrostes  Osollceoope

Mesure—ents -

Lithium lon batteries

e ——T © 13 Bulk (CC) Absorption (CV) Float (CV)
HEype Litkbum den v o

| ]
Hormisal woitage  BES.D VOX | ]
Chargs curment 00 &
[ pmmmmm—m—- 4=
|

- Pargm. confipaenen ————— a Vinalirao
g r ------------------------- - - -"-I--'J.g.'?
L
Mpageptionvoliags 0.0 2N Q0 VD g———r Fl F I
| £ F
.

Float witLage - T

End wotinge 1 1-] LT W O - ..F- -
Bl (T EAD Ga % gop & =
| ™

taomons  |NETEN

I
Sove toEEPROM Load g FEPROA |

.
.
Maorpandcures 00 0% Qoo A #. ________________ L.___————————————————n:zll-p@-----.-u'u Current
smn | - "

Lithium lon charging process: 4 &1 78 B i 72

e Bulk stage: Charging starts in Bulk stage with constant current (Bulk current). The Bulk stage
continues until the voltage reaches End voltage, and the charger goes to absorption stage.
Bulk FirBt: 7E Bulk BB LAMEE HLIfL (Bulk FLJ) FFAR7R . Bulk BB — BELREE 3I HLE IA ) 2
R, 78 FELER e NIRRT B

o Absorption stage: Charging is done with constant voltage (Absorption voltage) until the current
drops to Absorp.end current, and the charger goes to float stage.

WRSCRT B e DAfEE FL S (RS RS JEATFE L, ELB iRt PR 2 MR i R, 8 LS BE NI TR T B o

o Float stage: This is the final stage. Charging is stopped until SE voltage drops to End voltage, that
causes restart of charging with constant voltage (Float voltage). When the charge current drops to
Absorp.end current the charging is stopped again. This cycle continues as long as the charger is in
the float stage.

RN B XREE B R, BHF SE mEMERmE L, AMSBLMEE L (Fahd

JE) BEFITMRAH . 270 i AR b B R IR I, R R . RESE AR TS B, AR

W RFEL

1. Enter the “Absorption voltage” in percentage (with one decimal) of the “Nominal voltage”:
Absorptionvoltage 0.0 % 0.0 VOC

This value is used as constant voltage value during the Absorption stage.
LL“BRARELE” I b Gl — AL N0 S “IRfo s -
AEAE R B AR E B IS
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2. Enter the “Float voltage” in percentage (with one decimal) of the “Nominal voltage”:
Float voltage o0 % po VDL

This voltage is used as constant voltage in the Float stage. It is possible to use the same value as
the “Absorption voltage”.

PL“RRpReL R bt Gii— AN faN “iEFshis”
L PRSI Boh R E fe . ATRMET S IR R A R AE

3. Enter the “End voltage” in percentage (with one decimal) of the “Nominal voltage”:
End voltage 00 % Qoo VOO
When the value of this parameter is reached, the charger goes from Bulk to Absorption stage, as
well as for transition from rest (no charge) to charge in the float stage.

PL“BRAREE” BB 0 Gl —A/ D AN “SiRAE” -
LB S EHERT, FER AR Bulk BrBGEE AR B, IR SRl BOARRIE (A FE) 3]
FEH.

4. Enter the “Bulk current” in percentage (with one decimal) of the “Charge current”:
Bulk current 00 % o000 A

This current is used as constant current in the Bulk stage.
LA “FErER” B E 0 G —A 0 fi N “Bulk HR” -
ZHRAE Bulk BB AR IE € IR
5. Enter the “Absorp. end current” in percentage (with one decimal) of the “Charge current”:
Absorp.endcurrent 0.0 % Q00 A
When the value of this parameter is reached, the charger goes from Absorption to Float stage, as
well as from charge to rest (no charge) in the float stage.

L “miiiom R B E . GIF—A/NED N “ SRR
BB RS HAER, e NI BUsE N TSR B JF M TE I BEE AR RS (ATEHD

8.7.3.5 Completing the configuration ZAL A &
Perform one of the two: 147 L P Fh#fE 2 —:

e To start the charger with the configured parameters without saving to EEPROM:
Click on “Setup mode” button (*=*F ™% ). The running configuration can be saved later.ffi

M E S8 3 7 A i AR AE S EEPROM: Bl “i B 424 (). 1847 E v] DAAH IR
o

o To save the configuration click on “Save to EEPROM” button: B3 /£l &, i i “fRAES
EEPROM” {%4:
Setup mode / ad |
Save to EEPROM Load from EEPROM

Set factory defaults
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9. Operational procedures 5 {F2 /%

This section describes operational procedures which can be executed either by using the IMD
Manager or the CAN/CANopen interface.

AT5HA 7 AT LU IMD #E82 CAN /CANopen #% HI 3T HI#R1F B BR.

9.1 Brake test F|zhiz

It is possible to manually test the brake output in order to verify that the brake is released and the
motor can turn. Activating the brake test is done by using function 08 in the special commands.

A ULFEhAhIsh et dan . DA Shas CORTCE LT DAL Sl . A T4 A & K D E 08 0 il 50
Al

9.1.1 Prerequisites Zc R
The IMD must be in Normal operation state, and the Device must be disabled (reg. 0x51 bit 2 = 1).
IMD 404 T IEH #ARIRES, JF B &L dEH (reg.0x51 iz 2=1) .

9.1.2 Activation ¥5

IMD Manager: Select “8:Brake test” in the “States and special commands” in the “Monitor and control”
tab.

IMD B2 5. #8 “Mafe” IR ORBMRIR G ks “8: Hlzhillik” .

~ States and special commands

IMD state 1 Mormal Operation

Special commands O:ldle

Special commands feedback | J:/dle

2:Pre-heating
I - GEtest, initiate

~ Temperaturas 4:Position preset
5:5E-test, PWM load ON
6:5E-test, load OFF

Pt1(Pt100) 1231

Pt2 (Pt100) 1395 ?:Bture position

Pt3 (Pt103) 1408 12:Mains, disconnect
13:Mains, connect

Pt4 [Pt100) 1756 14:Trip 5CR output

15:5E-test, single pulse load ON

CAN/CANopen: send “8” to the special commands register (reg. 0x03)

The IMD changes state to 40 — “Brake test”, turns the brake output (X2) on, and changes the “Brake
output”’ LED indication in the IMD Manager to on.

CAN/CANopen: ¥ “8” KikF|FFikmr & /74 (reg.0x03)

IMD REIRZS B 5y 40- “dHilzhillil” , FTFHIzh4m it (X2) , JfR IMD S8k “dishft 7 LED
TRAAT S ECNTIT

9.1.3 Operation &£

The IMD will remain in this state until “0” (Idle) is sent to special commands register (reg. 0x03).
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It is not possible to use the “Enable dev.” button or enable the device through CAN while the IMD is in
brake test.

IMD KR MRS, EE “0” (Idle)#l ik Bk i & 25 47 4% (reg.0 x03).
IMD IEZESHATHIZN IR, AR “Enable dev.” %4085 d CAN & H %% .

9.1.4 Deactivation 5

IMD Manager: Select “0:1dle” in the “States and special commands” in the “Monitor and control” tab.
IMD 4284 78 " RIURE “ORESFFIRar &7 ks “0:dle” .

States and special commands

IMD: state 40 Brake test

Special commands B:Brake test ON

5perialcummand5feedba:k
CAN/CANopen: send “0” to the special commands register (reg. 0x03).

The IMD goes back to “Normal operation” state, turns the brake output (X2) off, and changes the
“Brake output” LED indication in the IMD Manager to off.

CAN/CANopen: 4 “0” KixE|FEikar & 574y (reg. 0x03) .

IMD iz [m] “ IEF#EAE” RFES, KARIZNEHE (X2) , JFF IMD Ik “dizh#% " LED 48
KT R A o

9.2 Changing actual position value (Pos. preset)s X(SL5rVEE (i
BEIX)

It is possible to change the value of the actual position value. The position is a 32 bits value where the
low 16 bits indicates the position of the motor within one revolution. The high 16 bits indicates the
number of revolutions. This function is normally used to reset the revolution counter to zero, when
using speed profile for safety run, or calibrating zero revolutions for use with the Virtual limit switches
(VLMS).

The following figure shows how the actual position is changed when the position is changed to zero (in
both “Position” and “Monitor and control” tabs):

A AR SERR L EAR A . 2L B —> 32 A, HrP IR 16 Ao blE — SR E . & 16 A3k
AR Al TR LG B ST R A AT BURHE 5 B RAZTTSE (VLMD — &8 FI et ko)
REIE W I TR O B EE N E .

TEER VA EESONER (FE “RE” M M mmiRd) , SERA BRI S
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Monitor and control 4%

Actual position

Reg. value Revolution pos. No. of Revolutions
%= encoder 4091987 83 999
Resalver, 67003372 25580 1022

Actual position

Rewvolution pos. No. of Revolutions

84 999

Reg. value
4091988

55l encoder

Resalver 0 0

1]

Position /7 &

Position destination Position destination

X3-In
=

Position actual 67003372

9.2.1 Prerequisites L& M
The IMD must be in Normal operation state, and the Device must be disabled (Reg. 0x51 bit 2 = 1).
IMD 2k T IEHE#EIRES, HH RS L2 H (Reg.0x51 £ 2=1) .

9.2.2 Activation BUE

IMD Manager: Select “4: Pos. preset” in the “States and special commands” in the “Monitor and
control” tab.IMD a4 ft: 7£ “Hads” IR E) “OREMEFR L7 Pk “4: MER” .

~ States and special commands
IMD state 1 Mormal Operation
Special commands Oldle

Special commands feedback O:ldle
2:Pre-heating

3:5E-test, initiate
‘4:Position preset
5:5E-test, PWM load ON
G:5E-test, load OFF

~ Temperatures

Ptl[Pt100) 1231
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CAN/CANopen: send “4” to the special commands register (Reg. 0x03)
The IMD changes to state 35 — “Pos. preset”.

CAN/CANopen: ¥ “4”7 RIXF|Rikm 2 %74y (Reg.0x03)

IMD 5 SURE 35- “RLE T

9.2.3 Operation &£

It is now possible to change the actual position value. FL7E 1] LA A8 SZ bR HI A7 B A -

IMD Manager: Enter the desired value in the “Position” field. The value must be a 32 bits value which
can be entered in decimals (max 4294967295) or Hexadecimals (max OxFFFFFFFF).

IMD S8k ft: 78 “ME” FBRPMANTTRAME. ZEnF0E 32 fifl, "Lt (&K
4294967295) i+ Ntk (B Kk OXFFFFFFFF) %A

Test

Speed bl |‘;|Enab.e{iev.

0 | + O 5

Position

1. Click on the “P.” button ity “P” %4
2. The new value is now used as actual position. 31 HL7E FH1E SZBREHE
CAN/CANopen: write the desired value to Ox7A ¥ Fr 715 5 N\ Ox7A

9.2.4 Deactivation 5

IMD Manager: Select “O:ldle” in the “States and special commands” in the “Monitor and control”

tab.IMD HiEHcff: £ “ MR IR COREMRIR G ik “0:dle” .

States and special commands
IMD state 35 Pos. preset

Special commands

4:Position preset

Special commands feedback O:ldle
2:Pre-heating

I = SE-tect, initiate
CAN/CANopen: send “0” to the special commands register (Reg. 0x03). The IMD goes back to

“Normal operation” state.}§ “0” KikFFFkir & %774y (Reg. 0x03) . IMD iR [\ F] “IEHHEAE” IR
P

BN o

9.3 Disconnecting AC mains from DC-link (Mains, disconnect)\\ 5
MR TR IR (BBIR, T

Itis possible to disconnect the AC mains supply from the DC-link internally in the IMD (it has no effect
on safe energy). ] LA7E IMD BT A2 it R YRS B BRER IR (XX e & HIREA 2D
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0,

Info
This function is not supported in IMD 100 A version
=

SR

IMD 100 A FiASASSZ FE I 1) RE

Attention

After executing “Mains, disconnect” command, safe energy is the only power source until
“Mains, connect” command is executed.

“Mains, disconnect” also cancels the LVRT timer if it is active.

W

T
FEPAT “HIE, WOT” ard)a, BRI “HRIE, ERT mePUTZET, SR & RIEEME A

W LVRT E R 830 TRORIRAS,  “HIE, WiriEs:” aBul LVRT ERés.
9.3.1 Prerequisites 5o &

e SE Vlow warning is not active SE Vlow %5 A #0%

9.3.2 Activation BUE

IMD Manager: Select “12:Mains, disconnect” in the “States and special commands” in the “Monitor
and control” tab.

IMD S5t £8 “Mafe” IR i RS R 27 ik “12: B, BT .

r States and special commands

IMD state 1 MNormal Cperation
Special commands O:ldle np
O:idle

Special commands feedback
2:Pre-heating

R 3:SE-test, initiate

~ Temperatures 4:Position preset

5:5E-test, PYWM load ON

S 6:5E-test, load OFF

Pt100-2 86 7:5tore position
B:Brake test ON

Pt100-3 78 12:Mains, disconnect h
13:Mains, connect

Ft100-2 1807 14:Trip SCR output

15:5E-test, single pulse load ON

The indication in the “Power source” group in the “Monitor” tab will change to show that the Mains is
the energy source of the DC-link (will also change if the command is executed through
CAN/CANopen): “Hitih” eIk “ i A ifaacl i, LR R 32 S B R R REE . (i
ik CAN/CANopen AT dr 4, MUK 32

Internal flazs state
Power source

{© Mains OK H@—

Safe energy

DC-link

%

CAN/CANopen: send “12” to the special commands register (reg. 0x03)
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The IMD remains in state 1 — “Normal operation” and disconnects the AC mains from the DC-link. The
flag “Mains, disconnect” changes from 0 to 1.

CAN/CANopen: ¥4 “12” ik Bk & w74y (reg.0x03)
IMD fRERIRZS 1- “IEHERIE” , FHFWITFACHEIR S BB sz, “HIR, Wir” frEM 04 A 1.

9.3.3 Operation /£

After the “Mains, disconnect” command is executed, the Mains stays disconnected, and the IMD is
using the safe energy. The IMD will not reconnect the mains automatically unless a safety run is
performed, and the DC-link voltage is below DC-link Viow.

Sending “0” to the special commands register (reg. 0x03) will not reconnect the AC mains supply to
the DC-link.

PAT “HIE, WiF” e, RIEREEBIRE, IMD G AR BRAEPUT R 4AElT, HERELE
HURAR T B EEE Viow, 5 IMD A2 B 3 FBNERE

B €07 RIEFIRFIR A A28 (rege Ox03) K ALK A2 i B T iR 3 Him BEk .

9.3.4 Deactivation 5 H

NOTE The Mains must be in OK state to be able to reconnect the Mains.

IMD Manager: select “13:Mains, connect” in the “States and special commands” in the “Monitor and
control” tab.

TE: HPEAZIAL T IR FARES, A e BB Y
IMD Wid5cft: # “Mids” IR A COPRESMRR a7 g “13: IR, HaET .

-~ States and special commands

IMD state 1 Mormal Operation
Special commands o:ldle e
Special commands feedback O:ldle
2:Pre-heating |
R 3 S5t initiste E
- Temperatures —————————————4:FPosition preset =

5:5E-test, PWM load ON

RN 6:5E-test, load OFF

Pt100-2 86 7 5tore position
2:Brake test ON
Pt100-3 78 12:Mains, disconnect

Pr100-4 1807 14:Trip 5CR output *
15:5E-test, single pulse load ON L

The indication in the “Power source” group in the “Monitor” tab will change to show that the Mains is
the energy source of the DC-link (will also change if the command is executed through
CAN/CANopen):

CUEALEE” IR “HEYR” AP AR, PUEOR 3 RS B B A REDRORIE Chn SRl it
CAN/CANopen T4, KA -

Internal flaes state
- Power source

© Mains OK 4{@}_“\,— DC-link

Safe energy
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CAN/CANopen: send “13” to the special commands register (reg. 0x03). The IMD reconnects the AC
mains to the DC-link. The flag “Mains, disconnect” changes from 1 to 0.

CAN/CANopen: # “13”7 KiEFIGikir & 2748 (reg. 0x03) . IMD A2t HL IR B 3T i 8 2 BLIR B
. “HIE, W AREM 14N 0.

9.4 Enabling the power module /= [ 8B
The power module (IGBT) requires several signals to be enabled. HLE#ER (IGBT) FHE 5 HL/Ms
Fo
e HW inputs:f&i{f:4im A
o RFE (X9-1) digital input must be high $U7% A\ 404 &
o RUN (X9-2) digital input must be high %4 A\ %4 N 5
e SW control: {4
o “Enable off’ bit (bit 2) in register 0x51 must be set to zero in one of the following ways:
A4 0x51 H111" Enable off "(2 i) kAt d LA F 7 e — & E A 0:
=  Writing zero in the register [ Zif£ 25 A 0

= Clicking on the “Enable dev.” button in the IMD Manager (pos.1), it IMD W84 (f &
1) F# “Enable dev” %4,

» Sending CANopen command “not enable off’ (the register value is inverted). & i%
CANopen 174 “not enable off”  (ZFA7 24 ELE)

The state of this bit can be monitored by the “Enable dev.” LED in the IMD Manager or by
reading register 0x51. Note that this bit is inverted:

AR AT IMD W84 41 i) “Enable dev” f&7~4] BRIEEL 271728 Ox51 #H4T a5 . id7E
B, AR A

Enable off = 0: device is enabled F /¥4 i H

Enabled off = 1: device is disabled F /R %% .55

The state of the power module can be monitored by the “Dev.Enabled” LED in the IMD Manager
(pos.2): VR FRZAS FT LLdEd IMD M #s 5k fF (A& 2) 1) “Dev.Enabled” 74T 47 Hid2:
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File Communication Help
SPEED

RPM NUM
| 0 |0xa8
0
] 100%

CURRENT
A rms NUM
| O oo 0x5f

- 0

200%

Logic state (0xD8, 0x40)
© rRUuN © um.swi ©scriand2
© RFE © Lm.sw2 © Brake output

File Communication Help
SPEED
RPM NUM

| O ‘gxaa

] 100%

CURRENT
A rms NUM

| 0.19 0x5f

2

200%

Logic state (0xD8, 0x40)
© rUN © um.swi ©scr1and2
©FRFE © um.sw2 © Brake output

©n/a @© Dev.Enabled ©n/a © Dev.Enabled
Warning(s) Warning(s)

POWERVOLTAGE Soucre(s) < min POWERVOLTAGE Soucre(fl) < min
Error(s) Error(s)
LSBT SIS 3 {CIBar Arrars.

Test Test

Speed v | @& |Enabie dev. Speed S b | Enable dev.

0 ‘ + o - 0 e o =
Position Position

0 | Dest | P. |S-run 0 Dest | P. S-run

If the IMD is waiting for a safety-chain reset, (for example after the input in one of the SCI inputs was
cycled) the following actions must be performed in this order to get the IMD back to normal operation:
W IMD IS 2 B A (B, fE—> SCIH AT ARG IE ) W0 2042 R AT
PUR#EME, DU IMD 9% & IE 5 115

1. Any errors must be cleared (error removed and cleared)A 255 AR T A (IR IE 5 B Al %)
2. Cycle safety-chain inputs ¥ 22 454 A\
6. Reset “Enable off’ bit & “Enable off” 1

Timing: After the RUN input has gone high, a 5 ms delay must pass before command values can be
sent to the drive. 7Eff: RUNHIANAE S G, WAL 5 ZFMAEIR, 7 Relk ay S K& B RN 48 .

The “Enable off” bit can also be reset automatically at start-up if no limit switch is activated. See auto
safety-run at start-up in section 8.4.3 on page 125. WIHREHE BIG R FF5<,  “Enable off” {7t Al PLTE
JEEN HEhE AL, 205 95 T4 8.4.3 i JH s 1) H 3 #4157 .

9.5 Forcing speed zero 252 EHE

It is possible to force the speed controller (it will have the same effect on torque) by using a logical
input or a CAN command that sets the NcRO bit. When the NcRO bit is set, the switch to the speed
ramp is set to Off, and the N cmd (ramp) is set to zero. This function has no effect on the N cmd (int)
and it is still possible to change the value of N cmd (int). As long as this function is enabled (NcRO) the
motor is held in position by the IMD.

AT DL i 2 AR A N BB NCRO 171 CAN 2 Ko i 3 B % 1) 28 (e 2o 0 7= A 4 5] R 5
W) o % E NcRO f7I, HEFIE T L% E N Off, Nomd (BiE) WENE. HIIAEXN N emd Cint)
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BeAs, PR TAE N emd (int) (9{E. RZJSAIEIIAE (NCRO) , IMD st UL IR 518

ad control - Configuration 13 Configuration 2/3  Configuration 3/3  Position Speed and current ¢

Speed Controller

2]
oo Ml 2000

(AL

9.5.1 Prerequisites scR &4
The IMD must be in state 1 (Normal operation).IMD 2524t TR 1 QEHEEEE) .

9.5.2 Activation G
HW input: B4 :
1. Connect the wire to either Di-1 or Di-2 terminals. ¥ H 28 & $: 2 Di-1 8% Di-2 % 1

2. In the IMD Manager “Configuration 1/3”, set the logical input for the connected terminal to NcRO:7E
IMD M4 8kfF “HCE 1/37 v, Kedehe2m (112 #4m N\ B E Y NcRO:

 Input-Output logic

~ Input logic P

Legical input Input function Palarity
Limits. 1 ' Ref Plus PRl active high |
Limits. 2 ' Ref Plus ARl ctive hish |
Logic-12=Di-1 | NcRO IR cive iow JIE
i e

7. Select the polarity (active low or active high) depending on the source M2 35 LI IE B (MK HLF
BT .

IMD Manager: Do the same as for HW input. Set the NcRO on by changing the polarity.
IMD M8t SRR, 8 SRR B NcRO.

CAN/CANopen: Set bit 1 in the Device mode register (Reg. 0x51, bit 1 = 1)7E X & A A7 25 P i E 1
fi7(Reg. 0x51, 1 fir= 1)

9.5.3 Operation &£

See description in the beginning of section 9.5 on page 179. L5 136 T 55 9.5 F5 kKU .

9.5.4 Deactivation & H

HW input: the NcRO will be deactivated when the polarity is changed to the not active polarity.
HW i\ A S8 SO SR BUE AR MERS . NcRO H#45 H .
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IMD Manager: Change the polarity, or set the Input function of the logic input to —Off-.

IMD Wikt oichebt, SRASBEIA AT AL E D - Off - .

CAN/CANopen: Reset bit 1 in the Device mode register (Reg. 0x51, bit 1 = 0) & & ¥ &R 2 17 0%
(Reg.0x51, iz 1=0)

Info
® Logical input must be in inactive or Off, AND bit 1 in register 0x51 must be zero in order to

disable NcRO.

(EDSS

W N LA T AEHGEIRESEOCIRE, JEH A4S 0x51 FHIEE 1 LAl E, PAZEH]
NcRO.,

9.6 Manual operation 532 {E

It is possible to control the motor manually using digital inputs 10, 11, and 12 for service purposes.
These inputs are intended to be connected to three switches in the pitch cabinet, and can be used
with practically no regards to the logical state of the IMD.

Manual operation is enabled or disabled by a special command and a configuration parameter:
HT4EE H, ATRMEECESmA 100 11 81 12 Fahisi L. XL N & 74 3 A3 g =4
TG, I H ks BRI AEAE E IMD 1B R 115 4L N A
T IR A i - MTC B 2 808 T R T T8 R A
o Register 0x01 bit 30: enables (1)/disables (0) manual operation

FAFar 0x01 2 30: JAH (1) /ZEH (0) F-3higfE

e Special commands (register 0x03) 26 and 27.

Rk 4 (71745 0x03) 26 fl 27,
If special command no. 26 is sent, manual operation is disabled (even if register 0x01, bit 30 =1):

WERKIL T 26 ‘THekan S, WEHTFshiglE (RIMfEZFA4 0x01, 7 30=1) :
o If not in manual operation state, it is not possible to go into manual operation. 1 5% 4+ F- 5
RIRZS, WP NF ol e,
o If in manual operation state, it is not possible to move the motor. 41 54T FEh#AFRDS, W
ERE B L.

Sending a special command (register 0x03) no. 27 cancels command 26. However, it will not be
possible to use manual operation if register 0x01, bit 30 =0). It is not necessary to send this
command if command 26 was not used.

RILEE 27 FHRA A (FA74% 0x03) MHUH 4 26 B2, R 0x01 fi7 30=0, NIJEHkfd
HFaHIE. R4 26, WG KIE a2 .

If VLMS are used, it is not possible to pitch past them in this mode. See section 9.7 on page 185 for
pitching past the VLMS.

During manual operation the position is stored by the IMD every time the motor and brake output are
deactivated.

If a “Bus timeout” error is active when the manual operation is activated, the error is reset.

There are two main manual operation modes depending on the configuration of Reg. 0x01 bit 23 (SCI
state):
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ISR VLM, U7E AR AR it VLM, i@t VLM A3, 152 W28 140 7155 9.7 5.
TEFZNHEAEHIN], B4 FH LRSI B34 R, IMD #R A7 AL B

USROS TR ERT B “ DRHIRD 7 R, 2 E R

MR4E RegOx01 25 23 fir. (SCIRFE) MIFLE, A WA EENFahRERR. .

o Reg. 0x01 bit 23 (SCI state) set to OK: manual operation depends entirely on the digital inputs 10,
11, and 12. When going out of the mode, the IMD always goes to normal operation state (1).

Reg. 0x01 25 23 fiz (SCIIRZE) WEAIET: FIHHRMETEILTETHA 100 1181 12, iR H
U, IMD #6263 NIEH #EIRES (1D .
o Reg. 0x01 bit 23 (SCI state) set to Not OK: manual operation dependent on both digital inputs 10,

11, and 12 and special commands. When going out of the mode, the IMD always performs a
safety run.

Reg.0x01 £ 23 fii (SCIRZE) WHENAIER: FIEMEIRTEHFHA 10, 11 F1 12 DLAFF
A R AR, IMD IA AT 2B T .

9.6.1 Reg. 0x01 bit 23 (SCI state) set to OK
Reg. 0x01 3£ 23 {7 (SCURE) REHXNIEE

9.6.1.1 Prerequisites £ 5%

Manual operation must be enabled in the configuration (0x01, bit 30 =1). L Z7ER. & F 5 F5h#
fE (0x01, f730=1) .

.......... e

Man. operation ||Dizable m

e SCI state for manual operation must be set to OK (0x01, bit 23 =0). F-5h#/E ] SCURZ L ik B
N OK (0x01, 17 23=0) .

SCl state B | notox

o Three switches must be connected to Digital inputs 10, 11 and 12 and 24 V DC (see section 5.5.1
on page 58). = MNT R M ALERE R BTN 100 11 8112 LLJ2 24V DC (W55 47 % 5.5.1 ) .

e The IMD must be in one of the states that allow entry to manual operation (have manual operation
as condition to proceed, see Table 6 on page 70). The safety chain must be in OK state. IMD 4%
AT SRV T ENRMERPRE L — (LTI BRI NG SRR 25, AR 57 iR 6) o w4a il
AL T IEFIRAS .

9.6.1.2 Activation 3%

The IMD is brought into manual operation mode by activating DI 12 (high) following by either DI 11 or
DI 10 (rising edge).ifiid 7E DI 11 8, DI 10 ( BT ZJ58#0E D112 (&) , IMD #EANF-ahiffEfil.

9.6.1.3 Operation £21£

While in manual operation mode only activating DI 10 or DI 11 will move the motor (D10: “-“ direction,

D11: “+” direction). The configuration parameters for manual operation will be used.

If either RUN or RFE inputs are low, or the SCI, input changes state, the output to the motor will be
disabled.
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If Virtual limit switches (VLMS) are used, the motor stops (normal stop) when the number of
revolutions defined in the VLMS is reached. It is than only possible to move the motor the other way
(In the direction of where it came from).

No automatic actions (such as safety run) will be performed while in manual operation mode.

FEFEhRAERAT, RAWEE D10 80 DI 11 A 2Bahfl (D10: “-” Jif, D11: “+” JrFD
P F iR & 24

1R RUN Bk RFE A JYR, 50 SCI A A SEBUIRZS, U A ATL A4 R e 25 1

A SRAE RS BR AL TT 5% (VLMS), 4IL 3] VLMS g SCREEN, LRz 1L GEHFIE) o HAEbLY)
— AT ARl GEHRIETTAD .

9.6.1.4 Deactivation 1=/
Deactivate DI 12 (low), the IMD performs a safety run.f=f DI 12 (i) , IMD $4T% 41817,

9.6.2 Reg. 0x01 bit 23 (SCI state) set to Not OK (safety chain tripped)

Reg.0x01 %8 23 {u (SCIRZS) wEARLEE (ZEwBkHE)

If CAN/CANopen connection is not active (not connected or communication error) the manual
operation will behave as described in section 9.6.1 on page 182 (activation, operation and
deactivation), except for the following: {15 CAN/CANopen & R % CREZBIEEHNR) , WFs)
BRAER IR S 138 T2 9.6.1 719 CBUE . #RA(EAEHD HIMUERT, HELULTEHRIM:

e SCl state must be Not OK  SCIIRA LA IEH
e On exit from manual mode the IMD performs a safety run M\ FahiRRGE i, IMD $47 243847

e Activating DI 12 if the SCI state is OK stops any motor movement 1% SCIRZSER, ¥#i& DI 12
A AR FATLIE 3))

e Operation mode 360 is automatically enabled (0x01 bit 22=1) if DI 9 is activated 155 DI 9, N
H 35 FH#ERLX 360 (0x01 £z 22=1)

e DI10 and DI 11 are always enabled DI10 1 DI11 #52&4F 3 AR

9.6.2.1 Prerequisites J5AZA1E

Manual operation must be enabled in the configuration (0x01, bit 30 =1). WAZiZE fid & 5 T3
fE (0x01, £730=1) .

.......... Pt e

Mazn. operation | |pissble | [EETH

e SCI state for manual operation must be set to Not OK (0x01, bit 23 =1). F-z#:/E /) SCHIRZE L A1k
BHNAIERE (0x01, £723=1) .
SCl state oK m

o Three switches must be connected to Digital inputs 10, 11 and 12 and 24 V DC (see section 5.5.1
on page 58). = MNT = M ALERE R BTN 100 11 8112 LLJ2 24V DC (W55 47 % 5.5.1 ) .

e The IMD must be in one of the states that allow entry to manual operation (have manual operation
as condition to proceed, see Table 6 on page 70). The safety chain must be in OK state.

IMD 4254k T SR VFREA F-ENIRAEHIRES 2 — (CLFShIRAEAE NGRS R 2% 1F, W3S 57 TR
6) o LAEFELAULTIEFEIRE.
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9.6.2.2 Activation 3%

The IMD is brought into manual operation mode by activating DI 12 (high). Any motor movement is
stopped.iBiL#iE DI 12 (&) ff IMD 3k Fah# e, (T HEPLZsh#E L.

9.6.2.3 Operation £21£

While in manual operation mode only activating DI 10 or DI 11 will move the motor (D10: “-“ direction,
D11: “+” direction). It is possible to disable/enable the function of DI 10 and DI 11 by sending
(CAN/CANopen) a value to the special commands register (0x03):
FEFEHEAEEAT, HARGE D10 58 DI 11 A 2#shhl (D10: “-” Jri, D11: “+7 JifED
T F R A A B A7 A (0x03) 1% (CAN/CANopen) i, mILAZEH]/fE H DI 10 #1 DI 11 HIZhRgE:

Value (dec.) | Description ik
&

26 DI 10 and DI 11 are disabled, activating them does not move the motor
DI 10 #1 DI 11 #2250, S eI Bl
27 DI 10 and DI 11 are enabled, activating them moves the motor as described above

DI 10 #1 DI 11 J5 H, Bu&efInla bR s Bl

The configuration parameters for manual operation will be used.

If either RUN or RFE inputs are low, or the SCI, input changes state, the output to the motor will be
disabled.

If Virtual limit switches (VLMS) are used, the motor stops (normal stop) when the number of
revolutions defined in the VLMS is reached. It is than only possible to move the motor the other way
(In the direction of where it came from).

No automatic actions (such as safety run) will be performed while in manual operation mode.
B T EC B S
Wi RUN 2 RFE i A NG, 503 SCI A BCRAS, W HATL R4 R i 55 H

A SRAE RS BR AL TT 5% (VLMS), 4iL 3] VLMS g SCEEN, ARz 1L GEHFIE) o HAEbLy)
— A7 AR AL GEHSRIETTIAD

FEFREHAT, AEPATER AR % EB1T) .

9.6.2.4 Deactivation =/
Deactivate DI 12 (low).

If the SCI state is configured to OK, the IMD always goes to normal operation state.
If the SCI state is configured to Not OK, the IMD performs a safety run.

IR SCURSHBCE NIEF, W IMD a3t N IEF#RIPIRE.
IR SCURFSHLENAIER , IMD R AT % 41817 .
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9.7 Manual operation 360 S 57#%{E 360

Manual operation 360 is the same as manual operation except that VLMSs are ignored, and the motor
keeps moving past the VLMS.

FahtlF 360 5FahEAEMAE, RZ20 7 VLMS, Jf HEy AWz VLMS.

9.7.1 Prerequisites 5o &t

e The IMD is in manual operation mode IMD 4t T-F-5h# e

e Reg. 0x01 bit 22 (Manual operation 360) must be enabled (1). This can be done either by
configuration using the IMD Manager, or by sending (CAN/CANopen) a value to the special
commands register (0x03):

Reg. 0x01 fi7 22 (F-&h#EAE 360) LU (1) o XA LUE ] IMD Ya 4% 8003047 il B sl
R A & 2 7 (0x03) K% (CAN/CANopen) {HK5E/k:

(‘_—"l-

Value (dec.) | Description #iid
{I=A

23 Manual operation 360 is enabled (0x01 bit 22=1)
FHHAE 360 Ji HI(0x01 fir 22=1)
24 Manual operation 360 is disabled (0x01 bit 22=0)

FAHEAE 360 #74% FH (0x01 fi2 22=0)

9.7.2 Activation BUE

The IMD is brought into manual operation 360 mode by activating DI 9 (high).iEid %% DI 9 (&) ff
IMD 3 T34 360 i,

9.7.3 Operation &£
The VLMS are ignored. VLMS # 2% .

9.7.4 Deactivation 5

Deactivate (low) DI 9 to go back to “Manual mode”.

Deactivate (low) DI 12. To go back to normal operation state or perform a safety run (depending on
the SCI state configuration). If DI 12 is deactivated the state of DI 9 does not matter.

f#H (%) DI'9 BUR[E “Fahiz” .

fEH (&) D2, iR [BIEH EER ST 241817 (BT SCHRESHCE) - Wi DI12 54,
DI 9 KPR TC R K E .,
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9.8 Manually activating the fan 531251 X5

It is possible to activate the fan manually by using function 17 in the special commands. 7] DA{i Fi 4575k

I DIRE 17 TR 3 X «

Info
@ This function is not supported on IMD 122 A and IMD 122 B.
2

=P

IMD 122 A 1 IMD 122 B A £ i 2h6E .

9.8.1 Prerequisites 5o &4t
None.

9.8.2 Activation BUE

IMD Manager: Select “17:Fan ON” in the “States and special commands” in the “Monitor and control”
tab.IMD W8 7E “ M7 IR E ORSR IR &7 ik “17. XBEITE” .
~ States and special commands
IMC: state 3 PwirOn @Parked
Special commands o:ldle A

Special commands feedback J:ldle
2:Pre-heating

N 2 SE-test, initiate i
~ Reg. 058 flags ~ Reg. { 4:Position preset 3
L) [1B]24v-x7 © ol 5:5E-test, PWM load ON

@ [20]P ballast=25% © [0 6:5E-test, load OFF
@ [21]IGET temp =600 © [s)1 7:Store position

@ [23]Fan emor (L) [7]5 B:Brake test ON

(D) [28]Erake ok i@ [6]4 12:Mains, disconnect
© [30]0z cutput e @ [1]413:Mains, connect
@ [31]s51 input ok @ 51U 14:Trip SCR output

bl 15:5E-test, single pulse load ON

1 18:Fan Auto E

CAN/CANopen: send “17” to the special commands register (reg. 0x03)
The IMD will turn on the fan.

CAN/CANopen: Ki% “17” F|Rpikdn &% /745 (reg. 0x03)

IMD Kt 4771 XU o

9.8.3 Operation /£

The fan remains ON until special command 18 is sent to the IMD. X 4515, BELF A IMD & &4k
4 18,

9.8.4 Deactivation =/

IMD Manager: Select “18:Fan Auto” in the “States and special commands” in the “Monitor and control”

tab.IMD W5 fF “ MR IR OISR R a7 iR “18: NEHEZT -
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~ States and special commands

IMD state 3 PwrOn @Parked
Special commands 17:Fan ON

Special commands feedback Ocldla
2:Pre-heating

R 3SE-test, initiate
~ Reg. 0x9B flags ——, -~ Reg. (4:Position preset
O [18]2avx7 © [0t 5:5E-test, PWM load ON
© [20]F ballast=2s% | | & o0 6:5E-test, load OFF
@ [21]/GET temp =60C © [5]1 7:Store position

@ [23]Fan emor iD [7]r 8:Brake test ON
@[1515:3““ {0 [6]5 12:Mains, disconnect
® [m]D’E-F'“tP'-'t b5 @ [1]8 13:Mains, connect
© [31]551 input ok @ [5]L 14:Trip 5CR output

1 CANIDsw. pos

15:5E-test, single pulze load ON
17:Fan ON
1BFanAUto

CAN/CANopen: send “18” to the special commands register (reg. 0x03).
The fan will be back to in automatic control.

CAN/CANopen: ki% “18” F|fpikdn &% f74s (reg. 0x03) .
DU H [ 21 B s HIRES .

9.9 Manually initiating a Safety run 55514 £1547

A safety run can be initiated manually either through CAN/CANopen command, or from the IMD
Manager. 7] LLifiid CAN/CANopen fir &M IMD ¥ 84-F-3)) J5 8 2 421847

9.9.1 Prerequisites o &t
If in Normal operation state, the drive must be enabled. i1 54 1E # #A IR, WS FIKSh 2% .

Logic state (0xDE, Oxed0)

O RUN © tm.swl @ SCR 1 amd 2
O rFE @ Um w2 (&) Erake output
©nin ) Dev.Enabied

Warning(s)

Note: Manual safety run can also be initiated while in states 3 (PwrOn @Parked), 4 (PwrOn not
parked), or 5 (PwrOn not parked cold) where it only requires that the RUN input is high.

EE: FOLZEBTHTIERE 3 (BN B « 4 CRENE ) 8¢5 CRAZMEN EH i1a
g, HAUFHE RUN BN .
9.9.2 Activation 5

IMD Manager: Click on the “S-run” button in the quick access area.

IMD M 281 Rl PR s ) X ) “S-run” 540 .
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Test

Speed il L™ |Enahe::'ew4
a + o] -
Pasition

CAN/CANopen: send “1” to the “start safety run” register (Reg. 0x78)
The IMD will change to state 19 (Safety run setup) and start a safety run.
CAN/CANopen: ik “17 2| “JFa L EIsqT” W7 (Reg 0x78)
IMD K BEHSOIRES 19 (4B TR E) IHFHh%

9.9.3 Operation &£
N/A A&

9.9.4 Deactivation 5

Once initiated, a safety run cannot be deactivated. It stops only by activation of a limit switch, or

timeout. % iz 1T —H a3, #iARMEH. & R A B EERAT < 8GN 4 25 1k

9.10 Normal operation IF F1#{E

Normal operation is the state where the IMD controls the motor under normal conditions.

IR R IMD 8 1% 26 0F TR LIRS .

9.10.1 Prerequisites sC &4

The IMD must be in either Start up at park (3) or Parked ready (17) states.
RFE and RUN inputs (X9, terminals 1 and 2) must be high.

Safety chain inputs must be OK.

IMD 525tk T LR 31 (3) B HLEieE (17) R

RFE F1 RUN %\ (X9, ¥ 1 f12) UWACNE.

LA N AIE R .

9.10.2 Activation BuFE
IMD Manager: Click on the “Enable dev.” button:IMD % f4:: i “Enable dev” %4

Test

Speed e _IEEab'E' dev.
o] °
Pﬂsrhan

EI Dest | P. ||S-run

CAN/CANopen: changes the “Enable dev.” (reg. 0x51 bit 2) to “0” (on).
CAN/CANopen: # “Enable dev” M h (reg. 0x51 £z 2) £i7 “0” JFE) -
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9.10.3 Operation &£

While in normal operation mode, is possible to disable and enable the drive by SW (reg. 0x51 bit 2), or
HW (RUN input, X9-terminal 2). Both SW and HW must be enabled in order to enable the drive.

When the drive is disabled, the output to the motor goes to zero, and the brake output is deactivated
(+24 off). The “Dev. Enabled” and “GO” flags are set to zero.

EEFEFERRT, AJLLE SW (reg. 0x51 £z 2) B HW (RUN %\, X9 i1 2) Z&F1H1E 9Kz
. AR A SW A HW A fig 8 F kB0 5% .

MIRB AR AR, AL AN, fl et AE R (+24 5kP) . “Dev. Enabled” F
“GO” tr & ENE.

9.10.4 Deactivation £

Only errors and special commands will take the IMD out of the normal operation mode.
A RTRAR R 2 4 480 IMD i 2 15 3 R A E A

9.11 Pre-heating the motor 77 581],

Activating the pre-heat function is done by using function 02 in the special functions. i i {# Fl ¥k Th g
H T RE 02 SRS THIRE -

9.11.1 Prerequisites sci &4

The Device must be disabled (reg. 0x51 bit 2 = 1). B4 LK 2E ] (reg. Ox51 122=1) .
The IMD must be in one of the following states:IMD 24254k T DL RAREZ —:

e Normal operation (1) IE##:4E (1)

e  PwrOn@Parked {F#LI _FH

e PwrOn not Parked Af&H1 L

o Parkedready =it

9.11.2 Activation ¥5

IMD Manager: Select “2:Pre-heating” in the “States and special commands” in the “Monitor and
control” tab. IMD Wi# 3. £ “Mids” BRI “OREFRRAT L7 hikds “2: 7 .

States and special commands

IMD state 1

Special command o:ldle

Q:ldle

P | B

CAN/CANopen: send “2” to the special commands register (reg. 0x03)

The IMD changes state to 32 — “Pre-heating on” and changes the “Dev. Enable” LED indication in the
IMD Manager to on.

CAN/CANopen: Kix “2” F|Rpikan 2% fr4s (reg. 0x03)
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IMD BRSSO 32- “THGT I , 37 IMD #5544 ) “Dev. Enable” LED f8734T 5 S5CNFT
FFo

9.11.3 Operation &£

The IMD will remain in this state and pre-heat the motor until “0” (Idle) is sent to special commands
register (reg. 0x03).

If the “Enable dev.” button is changed to off, the IMD goes to state 42 (Pre-heating warning), and stays
in this state until the heating is deactivated. While in this state, the heating cannot be activated again.

IMD R R FFAEIZANRSFE BN, EH) “07 (N BE)HORIE BRIk & %5 17 23 (reg.0 x03).

WK “Eev. Enable” 14 B A<M, N IMD H5dE N 42 JREFREE), FFORFF RS E RIS AN
o AERXARET, INIAABEFPEHE .

9.11.4 Deactivation &

IMD Manager: Select “0:1dle” in the “States and special commands” in the “Monitor and control” tab.

IMD B4 5. £8 “Mads” IR COREMRIR G2 ik “0o:ldle” .

IMD state 1

Specizlcommand  [g.41e o

CAN/CANopen: send “0” to the special commands register (reg. 0x03). The IMD goes back to
“Normal operation” state and the “Dev. enable” is changed to off.

CAN/CANopen: ¥ “0” KiZFHFka 274 (reg.0x03) . IMD iR [E] “IEHEE” IRE, “Dev.
enable” T XUNIEH] .

9.12 Restarting the IMD (by communication)E 3725 IMD (i&31
1)
It is possible to restart the IMD by sending special commands combination. This feature only applies

to IMD 122 C or later.
A DU IS RS R A A Ak BT S IMD . R INREGE T IMD 122 C B s ilas .
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o Attention
This function should not be used unless absolutely necessary.

When used:

HFE

BrARZE XS EE, AN NAE T LTl fE -
fi I

e The output to the motor and the brake is stopped immediately (also if in safety run) and
the motor is coasting out, only stopped by the motor’s brake. HLHLF1H| 5% ity H 37 B s

1E R4 d) FEH BT, (HEENLRIZIER T 1.
o All outputs are reset. i 4 H 5 67 .

e Protective actions such as “Mains, disconnect” are reset. &1 “HEJE, WIH” 2 K%

PAERE AL

9.12.1 Prerequisites 5o &4
e Nonet

9.12.2 Activation &
IMD Manager: IMD ¥ #5844

1. Select “22:Enable IMD restart” in the “States and special commands” in the “Monitor and control”

tab: fE “HEFE7 IETRE ORGSR R AT ke “22: FHA IMD EJE 7 -

r States and special commands

IMD state 1 Mormal Operation
Special commands o:ldle e
Specizl commands feedback| 2:1dle L
2:Pre-heating
- Reg. O0x98 flags— - Reg. 3:53E-test, initiate i
© [1E]24v-57 © o)t 4:Position preset
© [20]F baliast =25% © 30 5:5E-test, PWM load ON
D [21]icET temp =soc | | @ [5IY B:5E-test, load OFF
(D) [23]Fan K ) [7]q 7 -Store position
D [28]Brake ok (D) [5]1 8:Brake test ON
) [30]Dizoutput en @ [1]4 12:Mains, disconnect
©) [31]55! input ok © [5]l 13:Mains, connect
0 CANID:sw. po= 14:Trip 5CR output
15:5E-test, single pulse load ON i
17:Fan ON 1
13:Fan Auto
}Dﬁlink 21:Restart IMD
A N 22 Enable IMDSWrestart N

4>
X1
S
Sil
>l

Special commands feedback shows: 4 5] fir 4
Spetial commands 22:Enable IMD 5W restart St

Special commands feedback IMD reset is enabled

2. Select “21:Restart IMD” in the “States and special commands” in the “Monitor and control” tab:

Page 191 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

FE MR IR RS MRF R A7 g “21. EHEEN IMD”

~ States and special commands

IMD state 3 PwrCn @Parked

Special commands 22:Enable IMD SW restart e

Special commands feedback eldle
2:Pre-heating

- Reg. 0x98 A - Reg. i:iE-t?%tJ initiate
© [18]24v-57 @ osition preset

€ [20]F batast =25% © 30 5:5E-test, PWM load ON
© [z1)iceT temp =s0c | | @[5 B:5E-test, load OFF

() [23]Fan CK Q) [7]q 7 -Store position

@ [28]Brake ok (D) [5]4 B:Brake test ON

D [30]Diz. output e 0 [1]4 12:Mains, disconnect

© [31]55! input ok @ [5]Y 13:Mains, connect

0 CANIDsw. pos 14:Trip 3CR output

_ 15:5E-test, single pulse load ON

17:Fan ON
18:Fan Auto

DC-link
il YOT  BJD UM | 55 Enable IMD SW restart

The IMD Manager will show an error dialog box. Click “OK”:
IMD I A Bos — MR IR . Bl “WRE” -

Error 4

e Error reading from register 0x3!

3. The IMD Manager show a (green) communication error. Click on the “Clear errors” button to clear
the communication error.IMD I #58fFEon (4R JE{EENR. B “VEBRER7 I LIS RIE6E
%i%o
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Warning(s)
POAVVERNVOLT AGE Source(s) = min

Errors)

COM fail read 300003, Timed out after

< >

i e
Clear errors
Test

Clears active errors if they a

CAN/CANopen:

1. Send “22” to the special commands register (reg. 0x03)¥ “22”7 KiXFFr k4 %irse (reg.
0x03)

2. Send “21” to the special commands register (reg. 0x03)¥; “21” KikF|Kkan 4 F 75 (reg.
0x03)

9.12.3 Operation #{£

N/A ANidE H

9.12.4 Deactivation 1 &
N/A A~id F

9.13 Safe energy (ultra-capacitors only) discharging /5% 85
(XFRERBE=R) B

It is possible to discharge ultra-capacitors for service purposes. Discharging is done using the ballast
resistor to discharge the capacitors. 7 DL 2% F 25 2 8 FELUH T Mk 55 H 8. A58 A i 2 F BELXS FRL S 8 04T
JEHL o

9.13.1 Prerequisites 5o &1
The IMD must be in one of the following states:IMD 4kt DL FIRZS 2 —
e SCR tripped (10)SCR #ki# (10)

e Parked tripped (16){Z#L#kH (16)
o Parked ready (171 HLHE&miZE (17)
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e Safety run timeout (18)% 4xiz 7K (18)
e Manual operation (59)FZ##:1E (59)

9.13.2 Activation BUE

IMD Manager: Select “28:SE discharge ON” in the “States and special commands” group in the
“Monitor and control” tab:

IMD Wit £ “Mids” IR PSR R &7 ik “28:SE HULIT R
~ States and special commands

IMD state 17 Parked ready
Special commands o-ldle

Special commands feedback Qeldle
2:Pre-heating
3:5E-test, initiate
~ Reg, 098 flags ~Reg. o H
D [1E]2av-xT

4:Position preset
Q1o 5

© [20]F batiast 325% © [0 5:5E-test, PWM load ON
© [z1]1cET temp =s0C | | ) [S]H B:5E-test, load OFF

) [23]Fan CK (T3 [7]¢ 7 :Store position

@ [28]Erzke ok D [6]4 8:Brake test ON

© [30]Diz output e @ [1]n 12:Mains, disconnect

© [31]55! input ok @ [5] 13:Mains, connect

0 CANIDzw. pos 14:Trip 5CR cutput
15:5E-test, single pulse load ON F
17:Fan N |
13:Fan Auto

21:Restart IMD
22:Enable IMD 5W restart

29:5E discharge OFF
CAN/CANopen: send “28” to the special commands register (reg. 0x03). &% “28” Fl4HFik iy & 2717
#¥(reg.0 x03).

9.13.3 Operation /£

When starting the discharge, the IMD disconnect the mains from the DC-link (“Mains, disconnect”),
and turn the fan on. The discharge operation does not change the IMD state.

The Actual SE voltage can be monitored continuously in the IMD manger:

RIS, IMD Wit il 5 B BHRRERE ¢ “HIE, BiF” O, RRITIFRUE . HRRIEA S
IMD IR .

A LAFE IMD 5 # op R a8 i i 5B SE HLF

~ Power sources and voltages —

© Mains 0K _@_w DC-ink

Sele energy "] 388 VvOC 11708 ‘twm
SE+ 388 VOC 4 s .
SEM 194 VOC 11744  em

Discharging fully loaded capacitors can take some time. To calculate the approximate time full
discharge will take use the following formula:

XA A TR L AT RE 5 2 U A BT EE SE O IOREON A, R B A5

Formula: 2 5 t: Total approximate discharge time (to zero) in s
RRSLER VA=Y SSUR P CEURETINE: )
C: Total SE capacity in F F #1/#]. SE &=
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05 2 U: DC-link/SE voltage in V
075 DAV A B G B BER/SE UK
Pb: Ballast resistor rated power in W

il Bl FEL BHATE D, B W

Example: 7~ 1 C:2F
05 2 4502 U: 450V
=—————=900 Pb: 300 W
300 0.75

9.13.4 Deactivation 1 &

IMD Manager: Select “29:SE discharge OFF” or “0: Idle” in the “States and special commands” group
in the “Monitor and control” tab:

IMD 425 £8 “Mafe” IR “ORBMRIR a7 ke “29:SE K" B “0:ldle” -

~ States and special commands

IMD state 17 Parked ready

St oo ekt 28:5E discharge ON w

Special commands feedback | C:ldle

2:Pre-heating
PePF———m——
- Reg. 0x98 flags - Reg 3:5E-test, initiate
@ [LEJ2av-x7 © [0t 4:Position preset
@ [20]F balast=25% © 30 5:5E-test, PWM load ON
@ [21]1GET temp=50C | | @ [5]" 6:5E-test, load OFF

D) [23]Fan oK ) [7]4 7 :Store position

(D) [2B]Brake ok L) [E]48:Brake test ON

© [30]Diz_output e © [1]4 12:Mains, disconnect

© [31]55! input ok © [5]l 13:Mains, connect

0 CANID=w. pos 14:Trip SCR output
15:5E-test, single pulse load ON
17:Fan ON
18:Fan Auto

21:Restart IMD
22:Enable IMD 5W restart
28:5Edischarge ON

29:5Edischarge OFF

CAN/CANopen: send “29” to the special commands register (reg. 0x03).% “29” K i%FIkFik & &
174% (reg.0x03)

The remaining voltage on the capacitors depends on the way the discharge stopped: H 7255 b 15 4
H R e i A5 L 1 7 2K
o [f the discharge is stopped due to missing 24 VDC, the remaining voltage across the ultra-

capacitors is approximately 100 V DC. 415 H Tt/ 24 VDC {5 1L5CE, MR RAELR ERRRE
E#1°4 100 V DC.

NOTE Mains voltage applied on the Mains input, ensures that the internal 24 V DC power supply
is functioning, even though the grid is off.

VER IR N ) s R B R AT B ER N B 24 V DCRLJRAE HL SR L R O R B AT

o If the discharged is stopped by a command (“29:SE discharge OFF” or “0: Idle”), the remaining
voltage across the ultra-capacitors depends on the capacity and charge level of the ultra-
capacitors, discharge time, and the ballast resistor.
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NOTE After deactivation the grid remains disconnected.

nRIEN Ay ( “29:SE HICH]” B “0:ldle” ) {F1LTsr, B AL A g B IR AR F R B R TR
AR A BN Z0 LK L T8 R I ) A o) ) R B

T =HE, ARREFEIRRES

9.14 Tripping safety-chain outputs Bt |5 <454 L

It is possible to trip the safety-chain outputs (SCR1 and SCR 2) manually, which can be used for
example to trip the safety chain relay. 7] LA F-zhffi %45 th (SCR1 #1 SCR 2) Bk, ilanw] 31
ARk P AR I o

9.14.1 Prerequisites Zc %1

There must be no active errors. 25 V& A W0 4 1% o

9.14.2 Activation BUE

IMD Manager: Select “14:Trip SCR output” in the “States and special commands” in the “Monitor and
control” tab.

IMD B8t £8 “Made” IR ORBMRIRG 7 ks “14: Bhiw SCRAH” -

~ States and special commands

IMD state 1 Mormal Operation
Special commands o-ldle e
:ldle

Special commands feedback
2:Pre-heating

R 3:SE-t=st, intiate

~Temperatures ——————— 4:Position preset B
5:5E-test, PWM load ON

Prife:2 = 6:5E-test, load OFF
Pr100-2 87 7:5tore position
B:Brake test ON
Pt100-3 79 12:Mains, disconnect
13:Mains, connect
Fr100-4 1754 14:Trip SCR output

15:5E-test, single pulse load ON

CAN/CANopen: send “14” to the special commands register (reg. 0x03)

The IMD will trip SCR 1 and SCR 2, and depending on the state it is in, change the state.
CAN/CANopen: 4 “14”7 RIXF|Feikin 2 7 74% (reg.0x03)

IMD # SCR 1 #1 SCR 2 #h[#, FFARYEH AL PR AIRE -

9.14.3 Operation &£
N/A AidE H

9.14.4 Deactivation 5 &
N/A A~id F
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9.15 Turning the power to the IMD on #%& IMD £ 5
Ensure that all connections to the IMD are made. #i{5-rE 5 IMD [(13E8:48 O & 57,

0 Attention
If the safe energy was disconnected from the SE terminals, the mains supply must be
turned on before the safe energy is turned on.

N
=

R 24 iR s SE vy WiT, MRl TR, e fEiE e ik,

1. Switch the supply to X1.MAINS on ¥ B 5 1) 4 55 238 X1.1 HJE

2. If there is a separate supply to X7.24V switch it on (can also be turned on at the same time as
Mains supply) 4544 Bl X7.24V EIE, N6 HEEE (ER] LS 3 s R )

3. Switch the supply to X1.SAFE ENERGY on ¥ FEJ5 1) 4 25 5238 X1.1 %4 H i

9.16 Updating Firmware 5 [ {4

There are two ways to update the firmware (FW) of the IMD: £ i 772 A] LA BE 3 IMD F[F 14
(FW) :

1. Update through the “Service” USB connector: mainly used in production, service and lab.
L “ARS” USB #:I B FEH T4 RESMELR=E.

2. Update through CANopen: mainly used in cases when updating remotely, thus eliminating the
need for physical presence in the hub.

ifid CANopen H38: EZH T EHMITEOL, I T AESR Eeds S PR ArAE o

When updating through the Service USB connector, an internal bootloader initiated by setting the CAN
ID switch to 15 and restarting the IMD is used to load the new firmware.

When updating through CANopen, a special bootloader must be loaded first through the Service
connector (one time only), and is initiated when needed by a CANopen command.

Using CANopen update method requires development and implementation (by the customer) of
update SW in the Pitch Motion Controller or the turbine’s Main Controller.

Itis also possible to load both CANopen bootloader and FW through the Service USB connector (the
IMD is then prepared for FW update through CANopen in the future).

The full FW package contains different files which are used depending on the update method chosen
(the bootloader will typically be released in a separated release package):

AR5 USB JERE A BB, @i CAN ID JFo5uc B )y 15 JFEHT R 3l IMD 5 3 N 851 3 indife
Fe A Inass [ 7«

it CANopen HHiiT, E SEiE AR IERRE (I —V0) I — AR5 S nEfey, HFaEFE
i i1 CANopen 4 230

i} CANopen S Hi AT E () 758 245 il 45 BN 3= 428 il 8 Hh I A R0 STt BB 81

T LA AR S USB iEE: 4 in#k CANopen 5| 3 In#FE 7 ME A (IMD Fifl f5 #E 2% 4 7 sk ik
CANopen H#E47 [ 445857 -

T B B AL B AN R SO, R AR 5 1 BB T A AN R B SO (5] 3 I Rs 8 i 2 78 S B K R
M RAD -
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Table 23 FW packages and installation methods
7% 23 [E 140 J 23 T70

Installation method | Files Description

&S Eiiipy

“Service” USB e IMD.out Only FW application is installed. Internal built-
connector in bootloader is used for the installation.

“BR%S” USB i Programming mode (built-in bootloader) is
L1 initiated by setting CAN ID to 15 and
restarting the IMD.

2387 FW N FFERF . WENE S S
FHT 2%, @idi%E CANID N 15 IFEH A
7)) IMD K J& shZm R (N B 5 F L)

NOTE If the IMD. out file is installed after
the CANopen bootloader is installed,
the bootloader will be erased and
overwritten.

R WAL 23 CANopen 5| SN T 5 %
%% IMD.out 3CfF, 51 INERE PR %
RN 5 o

CANopen e IMD Bootloader.out In the firsttime, the bootloader

B (IMD Bootloader.out) is installed through
the “Service” USB connector, followed by FW
application (CoU_IMD.crc ) installation
through CANopen. In later updates only the
FW application is installed through CANopen,
using the already installed bootloader.

The bootloader is initiated by a CAN
command.

HUGEE “Service” USB &8s 223 5] S
#HFEF (IMD_Bootloader.out) , #RJ5iEit
CANopen 3% FW 2T

(CoU_IMD.crc) . fELAEHIEHH, RE
FW i F 27l CANopen %%, i E %
5] ST

Sl S hn# A7 CAN 4 a5 .

e CoU IMD.crc

CANopen files e IMD Bootloader.out Thisis an installation of CANopen files

through USB B installed through the “Service” USB

“service” connector ® CoU_IMD.out connector. It can be used to prepare the IMD

Al LLdEid USB “Ak for later CANopen FW updates.

57 SRS TR Programming mode (built-in bootloader) is
initiated by setting CAN ID to 15 and
restarting the IMD.
bzt “Rj%%” USB IEHER 2%
CANopen . ERTHT NLER
CANopen [l 458 #E#% IMD.
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9.16.1 Updating firmware with the Service USB connector method {£ k55 USB & #:ss

TR BT E

9.16.1.1  Prerequisites 55X 51

A computer with Spectrum Digital SDFlash program installed (including V3.3 SDFlash serial patch
for flash programming, September 5, 2008),

— &34 Spectrum Digital SDFlash 27 i1 HAHL(HE A T flash 4w #2(1) V3.3 SDFlash H:47%M T,
2008 4£ 9 A 5 H), (http://emulators.spectrumdigital.com/utilities/sdflash/)

Typically, the necessary USB driver will be found automatically if the computer is on-line.
Otherwise, go to Silicon Labs home page and download the latest driver for CP210x USB to UART
Bridge

W, WRIEAEL, BEshRE L ER USB IEhFE . BN, 1583 Silicon Labs K

CP210x USB M ¥rikzhfe /5 T # %] UART R
(http://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx).

Info

@ The links above were valid at the time when this manual was written. If the link does
not work anymore, search for “v3.3 SDFlash serial patch”or“CpP210x USB
to UART Bridge driver”.

3=

[= PNy

ERBERAE R S AT AR, R EAT ], R “V3.3 SDFlash serial
patch” 8 “CP210x USB to UART Bridge driver” .

The computer must be connected to the IMD with USB cable (male type A to male type B). 420K
THENLET USB i (A BIALE| B AL) %EH:F] IMD.

Prepare the FW files for use: k& 5 ] (1 il 44 S0 1 -
1. Copy the folder of the new FW. & ill i [l £ 1 S A2 .

2. Paste the folder in the folder where other FW is located. 5 SC {4 &k 21 H At [ 248 BT 48 1 S 3=
I:F' ]
If the FW files are located at their default location, go to myprojects folder in sdflash
folder (where sdflash was installed) and paste the folder under myprojects.
NOTE The files can be located anywhere. It is possible to brows to the location and sdflash
remembers this location.

AR SO T BRIA B, 15553 sdflash SR (223 sdflash 42 &) H 1) myprojects
A I FE R 1% S A IR G ] myprojects T o

SO AR TRAEAT AL B . FTLA SR ZALE, sdflash 2 ic(Ei% 0 & .

3. Copy any of the .sdp files in the folder and paste it (the .sdp). & #3043 h I FTA . sdp SCHE I
kilie (Hl.sdp) .

4. Rename the .sdp file to the same name as the new FW folder:¥.sdp 14 F iy %4 A 538 FW X
1o e AR [R] R 44 R«
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rogram Files (x86) » DEIF » sdflash » myprojects

L Mame

1061_2018-08_03
1065_2018-10-30
1085_2020-08-07
boot_loader_2020-05-19

| 1061_2018-08_03.sdp

1 1065_2018-10_30.sdp

"] 1085_2020-08-07.sdp

| boot_loader_2020-05-19.sdp

9.16.1.2  Updating firmware — USB FW & 3f/Z/{# - USB FW

1. Before turning the power to the IMD ON (24 V DC if the IMD does not have built-in power supply,
or 400 V AC if it does have a built-in power supply), ensure that the RFE input is OFF to prevent
the IMD from starting the motor unintentionally. 418 IMD FEJ5Z # (WiER IMD %A N & B, WA
24V DC; W#E IMD AN BRI, MN400VAC) , Hifft RFE fi A5, LABhIE IMD &4 & 50
HAL.

2. Start the SDFlash if it is not started already. 1 SDFlash A4 J53), WJ5%) SDFlash.

3. Set the IMD into programming mode by doing the following:i# ik $117 DA N #/ER IMD ¥ & N Zm FE i
=

a. Turn the 24 V DC (or the 400 V AC if the DC power supply is built-in) off. <[4 24 V DC (i1
WE DC HIE, WI5EH 400 V AC)

b. Setthe CAN ID switch to position 15. CAN ID J} <& & FI17 & 15,

c. Turnthe 24 V DC (or the 400 V AC if the DC power supply is built-in) on.¥] 24 V DC (Ui W
& DC i, MHTIF 400V AC) .

4. Click File=>Open Project... (1), select and select the .sdp file that belongs to the FW that should be
installed (2) and click Open

miii FileOpen Project--+ (1) E#H T EZHE1 FW Fi).sdp XfF (2) s Open
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[ EN SDFlash

Open Project... Ctrl+0
Close Project
Save Project Ctrl+S

Save Project As...

File View Project Buffer Device Window Help
New Project Ctrl+N |

Open v
™ <« myprojects > DEIF-IMD

Organize v New folder
. m» Name

1085_2020-08-07
boot_loader_2020-05-19

) 1061_2018-08_03.sdp

| 1065_2018-10_30.sdp

| 1085_2020-08-07.5dp

| boot_loader_2020-05-19.sdp

s &

File name: | 1085_2020-08-07.sdp

Search DEIF-IMD

Type S
File folder

File folder

SDP Filgp

SDP F

SDP Fily

SDP Fig: v

Cancel

5. Skip this step if the used Com port is known.

Open the “Device manager” in the computer’s “Settings” and determine which com port is used for
the USB connection (the look and name of the device manager may differ depending on the
operating system). Only Com1, Com2, Com3, and Com4 can be used with the SDFlash, if another
port is selected by the system, you will need to change it so one of the mentioned ports is used:

WR CAE K Com w11, Wk OB IR

FIIFEN “RE” Ry RGBS, BT USB ZEHY com i I (% & M3 BAF R 78R
ZRRE] RENERVE 24011 %) - SDFlash RfE{#E A Com1. Com2. Com3 fll Com4, MR R4k T 5

—N I, AR B AT o, DA ik 2z

& Device Manager

&= @ Hm®m

() Mice and other pointing devices
[ Monitors
58 Network adapters

v @ Ports (COM &LPT)
& ECP Printer Port (LPT1)
# Silicon Labs CP210x USB to UART Bridge (CC4M)

s ...
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6. Click on Project > Settings... to open the Settings dialogue. Select the same com port as used in
the device manager (COM1 - C1): £ Project Settings---$] - Settings X} ifitE . iE# 5K & H%
B A(COM1 C1)AH IR com [:

IMD_FW_1085{2020-08-07).5dp - SDFlash

File View | Proj -Buffer Device  Window Help

0_EMU_CONTROLLER_INFO ? x

Tafgdlﬁaselﬁnmlvmfyl

Processor: IGENEHIC
Driver:
Iwpmjeds\sdﬁ&:x_v&_S_seﬂalVM\FZﬂS&(HSmHash.dII _I

Emulator: Emulator Address/1d:
|SERIAL_FLASH c2 |

Ci
Board File: c2
|C:\Prog.|arn Files 861\DEIF sdflash|ca
E7

Processar Name: IC]JLI_ﬂ

0K | Camcel |  Hep |

7. Click on the “Erase” tab (1), and ensure that “User Options 1:” is set to “00 £ £” (2):
M “Erase” TR (1), #iff “User Options 1:” & &N “00ff” (2):

PSD_EMU_CONTRQLLER_INFO ? X

Target Erase |

User Options 1: |00fF

User Cptions 2: 033
ser Cptions 3: 3
User Options 4: 500

Ok | Caed | Hep |

8. Click on the “Programming” tab (1), then on the ... button of the Flash Data File (2), double click on
the FW folder (3), select the TMD. out file and click Open (4):

i “Programming” &I+ (1) , SRIGTERNAEEE CMF (2) W35, Wl FW SRk
(3) , %&£ IMD.out LA ATHITIT (4) -
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PSD_EMU_CONTROLLER_INFO ?

Target | Erase  Programming | Verfy |

Algorithm File:
[iyprojects \sdf28ox_vR 3_seril ¥28335\F28335SerialFlash out .| [l 055 » sk > wgpres
Flash Data File: )
[C:\Program Fies 6 1 ash\myprojects\DEIFIMD\10 Organize v New folder
m» Name
Timeout: |0 '
& 1061_2018-08_03
User Options 1: [0 4 1065_2018-10-30
User Options 2: |0 D 1085_ 08-07
User Options 3: 0 = boot_\ Mer_2020-05-19
o B 7 1061_200 "\08_03.sdp
e . ") 1065_20% \0_30.sdp
= [J)1085_20200 }-07.sdp
File na
by
Open
“— v A4 <« 1085_2020-08-07 v & | Search 1085_2020-
Organize v New folder B3
~
B” Name Date modified Ty
] CoU_IMD.cre 07-08-2020 12:34 CH
4 [ CoU_IMD.out 07-08-2020 12:34 0
D | ] IMD.out 07-08-2020 12:31 0
= slave_BL_(fw1083)_20200713.eds 14-07-2020 14:49 EQ
B @ slave_BL_(fw1083)_20200713.html 14-07-2020 14:49 o
-
p— v £
File name: | IMD.out
9. Click OK.* g “Hfisg” -
Info
If the com port or user option 1 was changed, you will be asked to save you
project settings first, when attempting to upgrade the firmware in an IMD.
Bl
W com i B P& 1 B E N, U S2AAE IMD AR A R, AR
RPN H WA .
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10. Click on Device = Flash... to open the upgrade dialogue: /i i; Device Flash... 4T JF T+ 2 6HEHE -

Flazh

¥ Eraze W Program [¥ “erify

Start | ‘ Cloze |

11. Ensure that all three checkboxes are ticked and click Start..ffiff/a)i% T irg = /N HikHE, S5
VAR

12.When the programming cycle is completed, set the IMD back to normal operation mode: 4 #% 5¢ %
&, K IMD & B N IEE AR
a. Turn the 24 V DC (or the 400 V AC if the DC power supply is built-in) off. <[4 24 V DC (g
W& DC ML, WS¢k 400V AC) .
b. Set the CAN ID switch back to its original position.}$ CAN ID JTc ¥ & [F| H 460 B

c. Turnthe 24 V DC (or the 400 V AC if the DC power supply is built-in) on. Note that the first
startup after firmware upgrade might take longer (up to approximately 10 s). 7 24 V DC (40
RWNE DC HJE, WATH 400V AC) . FEVER, MBEFHEE RS 3] #e 75 22 A I [A]

(22110 F)

13.The IMD is now updated.IMD i & 5 #r

Info
® On rare occasions, The SDFlash program will show a “Connection error” after step 11 on
page 204 is executed. In such a case, it is necessary to restart the whole process:

==

[= Ny

TEMDEUB LT, $UATEE 156 TP IR 11 J5, SDFlash FE 70 s “ AR o 7EIXFf
THOLT, AWEERE S EA TR

Close the SDflash program <[4 SDflash £

Turn off the IMD %4 IMD

Start the SDflash )5 %)) SDflash

Turn on the IMD 23l IMD

o M o Dd e

Repeat com configuration, and the actions described in steps 4 on page 200 to 13 on
page 204 .# X com ML EAE 153 T 4 0 245 156 TUEE 13 20 iR i 4t .

9.16.2 Updating firmware with CANopen files through USB “service” connector method

Bid USB" 35" &&=t 7774 F CANopen SCHHSEFTE ¢

Updating firmware with CANopen files, requires that a bootloader is installed as well. Once the
bootloader is installed (see section 9.16.2.2 on page 206 ), it is enough to install only the FW file (see
section 9.16.2.3 on page 212 or section 9.16.3 on page 216 depending on the method).

{§ Ff} CANopen SCAFSE BTG 4R, TR B2 s Sy . — B2 75 SmEfEFy (15 157 1L
#9.16.2.27) , ANLHE FW X2 1 (S0 162 115 9.16.2.3 B EE 166 11 9.16.3 11, H
RERTT798) S
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9.16.2.1  Prerequisites 55X 51

A computer with Spectrum Digital SDFlash program installed (including V3.3 SDFlash serial patch
for flash programming, September 5, 2008),

— 534 Spectrum Digital SDFlash #2/7 i1 HHL(E4EH T flash 4w #£11) V3.3 SDFlash #1740 T,
2008 4 9 H 5 H) (http://emulators.spectrumdigital.com/utilities/sdflash/)

Typically, the necessary USB driver will be found automatically if the computer is on-line.
Otherwise, go to Silicon Labs home page and download the latest driver for CP210x USB to UART
Bridge

WE, WARITHEAUEHL, 8RB EN USB IKEFET . &I, %4 3] Silicon Labs 3 7144

CP210x USB M ¥rikzshe /5 T # %] UART R HfF
(http://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx).

Info

@ The links above were valid at the time when this manual was written. If the link does
not work anymore, search for “V3.3 SDFlash serial patch” or “CP210x USB to
UART Bridge driver”.
2

[= Ny

R S AT . R A TREER, 1HHE R “V3.3 SDFlash serial
patch” 8 “CP210x USB to UART Bridge driver” .

The computer must be connected to the IMD with USB cable (male type A to male type B). 420K
THEMLET USB i (A BIALE| B AL) %EH:F| IMD,

Prepare the FW files for use. 1 [E 1 3044 DL S FH
1. Copy the folder of the new FW. & ill i [l £ (1 SC A2 .

2. Paste the folder in the folder where other FW is located. If the FW files are located at their
default location, go to myprojects folder in sdflash folder (where sdflash was installed)
and paste the folder under myprojects.

NOTE The files can be located anywhere. It is possible to brows to the location and sdflash
remembers this location.

P ST SRS G 2 FAh [ 2R BT AE B SO e . R E A SO T B B, 1E 2 sdflash 3¢
i3 (223 sdflash (478D 1 myprojects U3 44 1% S0 4F ek i 2 myprojects T .

ST AR IEATAT AL B . T LA G 2% B, sdflash 2 id 10 &
3. Copy any of the .sdp files in the folder and paste it. &2 H|3CFJeb FTE sdp SCHEFEREI .

4. Rename the .sdp file to the same name as the new FW folder:#.sdp 34 E iy % N 535 FW X
A4 S 7] T 42 K
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rogram Files (x86) » DEIF » sdflash » myprojects

s

L Mame

1061_2018-08_03
1065_2018-10-30
1085_2020-08-07
boot_loader_2020-05-19

| 1061_2018-08_03.sdp

1 1065_2018-10_30.sdp

"] 1085_2020-08-07.sdp

| boot_loader_2020-05-19.sdp

5. If there is no bootloader package in the folder, repeat the previous steps (1 to 4) for the

bootloader: W A I %A 5 S INEAE P00, XS5 FIMEfEF EERmALPE (124 .

rogram Files (x86) » DEIF » sdflash » myprojects

s

L Mame

1061_2018-08_03
1065_2018-10-30
1085_2020-08-07
boot_loader_2020-05-19

| 1061_2018-08_03.sdp

| 1065_2018-10_30.sdp

"] 1085_2020-08-07.sdp

| boot_loader_2020-05-19.sdp

9.16.2.2 Updating CANopen bootloader file &% CANopen 5/ E£11Zt 72 /%X 1

This task needs only to be done once, unless a newer bootloader version than the one already

installed is available. JbE45 R TBHAT IR, BRI L O 22 2 iR BT 19 51 S0 20RE 7 iioA AT H o

1. Before turning the power to the IMD ON (24 V DC if the IMD does not have built-in power supply,
or 400 V AC if it does have a built-in power supply), ensure that the RFE input is OFF to prevent
the IMD from starting the motor unintentionally.#%i8# IMD FLJE 2§ (W12 IMD ¥4 M & IR, WA
24V DC; W IMDHNEHIE, Mk400VAC) , Hiff RFE I AC KM, LABhIE IMD &4Ma 30

HLHL.

2. Connect the computer to the IMD Service connector with USB cable (male type A to male type B).
i USB M4 (A BN KE B AR Rt LR 2 IMD 5544

3. Start the SDFlash if it is not started already. 1% SDFlash K53, 525 SDFlash.

4. Click File->Open Project... (1), select and select the .sdp file that belongs to the bootloader
package that should be installed (2), and click Open
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#iii File>Open Project--- (1) , E&#FEE LM 5 FMEBREF XA .sdp X (2) , b
Open (3) :

[ EN SDFlash

File View Project Buffer Device Window Help

New Project Ctrl+N |
Open Project... Ctrl+0 |
Close Project

Save Project Ctrl+S

Save Project As...

X
3N ; "I :
. t « myprojects » DEIF-IMD v O Search DEIF-IMD
Exi Organize v New folder = v [N 0
m» Name ‘ Type 3 -
] 1085_2020-08-07 File folder
& boot_loader_2020-05-19 File folder
j ) ] 1061_2018-08_03.sdp SDP Fil
=  1065_2018-10_30.sdp SDP Fil
B 1] 1085_2020-08-07.sdp SDP File
= | boot_loader_2020-05-19.sdp SDP Fi >
File name: | boot_loader_2020-05-19.sdp v | | Project files (* fip) v

Cancel

5. Skip this step if the used Com port is known.
Open the “Device manager” in the computer’s “Settings” and determine which com port is used for
the USB connection (the look and name of the device manager may differ depending on the
operating system). Only Com1, Com2, Com3, and Com4 can be used with the SDFlash, if another
port is selected by the system, you will need to change it so one of the mentioned ports is used:

WS SR A Com i 1, Bkt kb 3%

FIOFHHENL & P BRIt M R USB JERER) com ¥ - (R 4 B F A AL
ZIRA R RHRAE RGN ) o SDFlash A REfEH Com1. Com2. Com3 #il Com4, IR R&Giuk+F | H
b 1, DN S HEAT S, DMEAE A bk 12—

A Device Manager = O X

as | D HR B

@ Mice and other pointing devices A
[ Monitors
5P Network adapters

~ @ Ports (COM &LPT)
@ ECP Printer Port (LPT1)
@ Silicon Labs CP210x USB to UART Bridge (CC4M)

-
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6. Click on Project > Settings... to open the Settings dialogue. Select the same com port as used in
the device manager (COM1 - C1): £ Project Settings---$] - Settings X} ifitE . iE# 5K & H%

BAH(COM1 C1)H I com i I

IMD_FW_1035(2020-08-07).sdp - SDFlash
File View E Buffer Device Window Help

0 EMU_CONTROLLER_INFO ? x

Target | Erase | Programming | Verfy |

Processor: IGENEFHE
Driver:
||ypmjeds\5df2&x_v3_3_senal\fZM\FZMH5232Ha#1.dH _I

Emulator: Emulator Address/1d:
[SERIAL_FLASH c2 -l
Ci
Board File: c2
|C:\Program Files (<86]\DEIF\sdflash|C4
c7

Processor Mame: Icpq_ﬂ

0K | Camcel |  Hep |

7. Click on Project - Settings... to open the Settings dialogue. /4 i Project = Settings---$] H Settings
IMD_FW_1085(2020-08-07).sdp - SDFlash
File View Project Buffer Device Window Help

PSD_EMU_CONTROLLER_INFO

o "o | Erese | Programming | Verty |

[C:\Program Fies (x86)\DEIF\sdflash\myprojects\sdf 280 v3_{ _. |

Processor Name: [cpu_0

OK I Cancel

8. Click on the “Erase” tab (1), and ensure that “User Options 1:” is set to “0001” (2):
M “Erase” #IiR(1), #ifr “User Options 1:” % & A “0001” (2):
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P5SD_EMU_CONTROLLER_INFO ? >

Target Erasg lProgramming | Verfy ]
Algorithm File:\
[wprojects'\sdf28o_v3_33 i 1 )FEBJEESenaIFIash.OLﬂ J

Timeout: |0

User Options 1: IC_

User Options Z: 053
User Options 3 3

User Options 4: 500

0K | Cancel J Help J

NOTE This step ensures that only the space allocated for the bootloader will be erased.

T D BRI R IIRE D 51 S BRE 5 23 FE 1 22 1)
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9. Click on the “Programming” tab (1), then on the ... button of the Flash Data File (2), double click on
the bootloader folder (3), select the IMD bootloader.out file and click Open (4):

ks “9RFE” IR (1D, SRJETERNAFEIE SRR B (2) , Xk B ISR T S (3D,
%+ IMD_bootloader.out X 44384197 (4) -

PSD_EMU_CONTROLLER_INFO ?
Target | Erase  Programming | Very |
Algorithm File:
[ivprojects \scf28ix_VR3_serial\f28335\F28335Serialash.out _J .
O 4N « sdflash » myprojects
IC:\Program Files 1 ash\myprojects\DEIF-IMD\10
Organize » New folder
Timeout: |0 K
m» Name
Hhecx Hfiom: & - 1061_2018-08_03
U ions 2:
e Opte 2 4 1065_2018-10-30
User Options 3:
N - D 1085_2020-08-07
= oot_loader_2020-05-19
i 61_2018-08_03.sdp
. 7 \§5.2018-10_30.5dp
By <
Open
&« v A « boot_loader_2020-05-19 v o O Search boo
Organize v New folder 4
mA Name - Date modified Type
|| IMD_bootloader.out 19-05-2020 11:02 OUT File
4
d
=
B 4)
==- v £
File name: | IMD_bootloader.out | |anfiecaf |
Qign

10. Click OK. |y “HfiE” »

Info
@ If the com port or user option 1 was changed, you will be asked to save you project
settings first, when attempting to update the bootloader in an IMD.

(ES)
AR com i I BT BT 1 S, 22 KAE IMD T 5| SRR I, TR R
FFIH B E
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11. Set the IMD into programming mode by doing the following:¥ IMD ¥ & 42 A =

a. Turn the 24 V DC (or the 400 V AC if the DC power supply is built-in) off. <[4 24 V DC (1
WE DC HIE, WIKH 400V AC) .

b. Setthe CAN ID switch to position 15.2<4] 24 V DC (Wi N & DC HiF, M<H 400 VAC) .

c. Turnthe 24 V DC (or the 400 V AC if the DC power supply is built-in) on.¥] 7 24 V DC (£ K
& DC Wi, WHTIT 400V AC) .

12. Click on Device - Flash... to open the upgrade dialogue: i i; Device=> Flash... 37 F F+ 25 G HE -

Flazh

¥ Eraze W Program [¥ “erify

Start | ‘ Cloze |

13. Ensure that all three checkboxes are ticked and click Start. #fifraik T rs =Nk, A58
}Fﬁao

14.When the programming cycle is completed, click Close. s FLE R 2 G, B o5 .

15. Skip this step if the FW is to be update as well. 21 5 [E 44t 75 E 57, NIBkid b2 5% .
Set the IMD back to normal operation mode:¥ IMD 4% & [b] 1F ¥ #/E R =

a. Turn the 24 V DC (or the 400 V AC if the DC power supply is built-in) off. 5[4 24 V DC (g
W& DC HLJE, WS¢k 400V AC) .

b. Set the CAN ID switch back to its original position. CAN ID Jf < & ol H R G0 & .

c. Turnthe 24 V DC (or the 400 V AC if the DC power supply is built-in) on. Note that the first
startup after firmware upgrade might take longer (up to approximately 10 s). 7 24 V DC (40
RWNE DC HJE, WATH 400V AC) . FEVER, MBEFHEE RS 3] #e 75 22 A 1IN [A]

(22110 F) &

16. The IMD is now updated.IMD i, & 5 # .

Info

® On rare occasions, The SDflash program will show a “Connection error” after step 11 on
page 204 is executed. In such a case, it is necessary to restart the whole process:
2 1

[=Py

TERRDEAEDL R, PATEE 156 TP IR 11 )5, SDFlash 2744 8o “EBAER” o fEIXFh
THOLT, AWLEER S EA TR

6. Close the SDflash program >[4 SDflash /7

7. Turn off the IMD <[4 IMD

8. Start the SDflash Ji 5/ SDflash

9. Turnonthe IMD Ji3h IMD

10. Repeat com configuration, and the actions described in steps 4 on page 200 to 13 on
page 204 . 5 com L E M 153 TU4E 4 2 25 156 TAT 13 B Hlik 1k
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9.16.2.3  Updating CANopen FW file &37 CANopen FW X1

This procedure describes how to update the IMD FW in an IMD prepared for CANopen FW update,
through the Service USB connector.

AFEFRGR T i ik 5 USB #2828 7E )y CANopen FW B3 % ) IMD FR 58387 IMD [fl 44

1. Skip this step if the SDFlash is started, and IMD is already turned on in programming mode 41£
SDFlash C./53), H IMD SRR 47T, Wgkid bl 3%

a. Before turning the power to the IMD ON (24 V DC if the IMD does not have built-in power
supply, or 400 V AC if it does have a built-in power supply), ensure that the RFE input is OFF to
prevent the IMD from starting the motor unintentionally. #i@ MD HJR2 /7 (41 IMD %A N E
HJE, WY 24V DC; ik IMD A W E I, WJy400VAC) , iR RFE A LKA, LA
By 1k IMD &AM Bl L.

b. Start the SDFlash if it is not started already. {15 SDFlash %A 53, 5% SDFlash.
c. Set the IMD into programming mode by doing the following: J#iZ 34T LA R EEEKF IMD ¥ & 4w
TR
i. Turn the 24 V DC (or the 400 V AC if the DC power supply is built-in) off. <[] 24 V DC (40
RANE DC HJH, KM 400V AC) .
ii. Setthe CAN ID switch to position 15.% CAN ID JF<i% B FIN B 15,

jii. Turn the 24 V DC (or the 400 V AC if the DC power supply is built-in) on.$] 7 24 V DC (4
TRNE DC HLJE, N4THF 400V AC) .

2. Click File->Open Project... (1), select and select the .sdp file that belongs to the FW that should be
installed (2) and click Open  fiifi File>Open Project--+ (1) , &£ T2 3EH FW F1f¢).sdp 44
(2) il
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Open
[ EY SDFlash
File View Project Buffer Device Window Help
New Project Ctrl+N |
Open Project... Ctrl+0O

Close Project
Save Project Ctrl+S

Save Project As...

Open v X
™ <« myprojects > DEIF-IMD v | O Search DEIF-IMD
Organize v New folder = v [N 0
- |~ Name .. Type S
= 1085_2020-08-07 File folder
4L boot_loader_2020-05-19 File folder
j ) 7 1061_2018-08_03.sdp SDP Filp
= | 1065_2018-10_30.sdp SDP F
g | 1085_2020-08-07.sdp SDP Fil;
- _| boot_loader_2020-05-19.sdp SDP Fifft v
- ., < >
File name: | 1085_2020-08-07.sdp v it
Cancel

3. Skip this step if the used Com port is known.

Open the “Device manager” in the computer’s “Settings” and determine which com port is used for
the USB connection (the look and name of the device manager may differ depending on the
operating system). Only Com1, Com2, Com3, and Com4 can be used with the SDFlash, if another
port is selected by the system, you will need to change it so one of the mentioned ports is used:

R S K Com i 1, Bk It P 3%

ITFHENL “WE” R “ B s irr” . BT USB &R com i I (B M i B AL
ZIRA ReRHRAE RGN ) - SDFlash A REfEH Com1. Com2. Com3 #il Com4, IR RGiuk+E | H

b 1, UG O AT I O, DA b i 1 22—

M Device Manager

e | m HE B

@ Mice and other pointing devices
[ Monitors
5P Network adapters

~ @ Ports (COM &LPT)
@ ECP Printer Port (LPT1)
' Silicon Labs CP210x USB to UART Bridge (CC4)

- .
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4. Click on Project > Settings... to open the Settings dialogue. Select the same com port as used in
the device manager (COM1 > C1): fitf; Project > Settings---#J JT Settings X i5HE. L5 % &R
A8 A AR R com i 1 (COM1 C1)

IMD_FW_10285(2020-08-07).sdp - SDFlash
File View | Proj

Buffer Device Window Help

0_EMU_CONTROLLER_INFO ? x

TafgdlEraseIF‘mgrawWIV&rifyl

Processor: IGENEF{IC
Driver:
Iwpmjeds\sdﬁ&:x_v&_&_seﬂal\me\FZMHSmHash.dII _I

Emulator: Emulator Address/1d:
|SERIAL_FLASH c2 |

Ci
Board File: c2
|C:\Prog.|arn Files 861\DEIF sdflash|ca
E7

Processar Name: IC]JLI_ﬂ

0K | Camcel |  Hep |

5. Click on the “Erase” tab (1), and ensure that “User Options 1:” is set to “00fe” (2):
A “Erase” #&Hi(1), Hiff “User Options 1:” ¥ &N “00fe” (2):

PSD_EMU_CONTRI R_INFO T X

Target Erasel

Algorithm File:
|1)rpmjeds\sdf2&:_v3_3_seﬂaj\523‘335\F2333553rialFlash.oui J

Tmeout: [0 /@

User Optians 1:
User Options 2:
User Options 3:
User Options 4:

7

3

(]

2

OK | Cancel | Hep |

NOTE This step ensures that the bootloader already installed will not erased.
e HOPIREIIR O 225 R IR F A SR % .

6. Click on the “Programming” tab (1), then on the ... button of the Flash Data File (2), double click on
the FW folder (3), select the Cou IMD. out file and click Open (4):

B “OuE” TR (D, SNEENAABER SR E (20, X FW SCR sk (3) , iEfE
CoU_IMD.out MHIFREHTIF (4) -
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PSD_EMU_CONTROLLER_INFO ?

Target | Erase  Programming | Verfy |

Algorithm Fie:
Ilyprojects\sde&a_ 3_serial\f28335\F28335Serial Flash .out J PN « DEF » sdflash » myprojects
Flash Data File: )
[C:\Program Fies i 1 Ypeflash myprojects\DEIF-IMD\I0 S i
Tmeout: [0 m» Name
im =
1061_2018-08_03
User Options 1: [0 4 1065_2018-10-30
User Options 2: |0 d 2
User Options 3: 0 =
User Options 4: '
-
v
be
Open
— v <« 1085_2020-08... v O L Search 1085
Organize ¥ New folder B
~
B” Name Date modified T
| ] CoU_IMD.crc 07-08-2020 12:34 C
4 || CoU_IMD.out 07-08-2020 12:34 ¢
) L] IMD.out 07-08-2020 12:31 C
= slave_BL_(fw1083)_20200713.eds 14-07-2020 14:49 E
B € slave_BL_(fw1083)_20200713.html 14-07-2020 14:49
- v £
File name: | CoU_IMD.out v|  Anfite
Open |
7. Click OK.#.d “HfiE” -
Info
If the com port or user option 1 was changed, you will be asked to save you
project settings first, when attempting to upgrade the firmware in an IMD.
EP=:
WA com i HECH PO 1 #E 0, H55AAE IMD g [, R
e RAFIH WA .
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8. Click on Device - Flash... to open the upgrade dialogue: 15 i Device Flash---F] ¥ F 2 G il AE:

Flazh

¥ Eraze W Program [¥ “erify

Start ‘ Cloze |

9. Ensure that all three checkboxes are ticked and click Start.Fi{f G = AN S IEAEH O/ 1%, K5
i Start.

10. When the programming cycle is completed, set the IMD back to normal operation mode:.Zx#z 5¢ Ji%,
J&, ¥ IMD BB N IR R

a. Turn the 24 V DC (or the 400 V AC if the DC power supply is built-in) off. <[4 24 V DC (g
W& DC ML, WS¢k 400V AC) .

b. Set the CAN ID switch back to its original position. CAN ID Jf ¢ & ol R iG 07 & .

c. Turnthe 24 V DC (or the 400 V AC if the DC power supply is built-in) on. Note that the first
startup after firmware upgrade might take longer (up to approximately 10 s). 7 24 V DC (40
RWNE DC HJE, WATH 400V AC) . FEVER, MBEFHEE RS 3] #e 75 22 A I [A]

(22110 F)

11.The IMD is now updated.IMD 3, &\ 5 #f .

Info
® On rare occasions, The SDFlash program will show a “Connection error” after step 11 on
page 204 is executed. In such a case, it is necessary to restart the whole process:

==

[=ny

TEMDEUB LT, $UATEE 156 TP IR 11 J5, SDFlash FE 70 s “ AR o 7EIXFf
THOLT, AWEERE S EA TR

11. Close the SDflash program ] SDflash 2

12.Turn off the IMD 3%4] IMD

13. Start the SDflash 53/ SDflash

14.Turn on the IMD  J5 %)) IMD

15. Repeat com configuration, and the actions described in steps 4 on page 200 to 13 on
page 204 .#H & com LB M 153 T2 4 2256 156 T 13 20 HhIA R AE

9.16.3 Updating firmware through CANopen &j3 CANopen & [&E 4

9.16.3.1  Prerequisites 55X

o A specific “FW updater” SW must be implemented (by the customer) in the Pitch Motion Controller,
or Turbine Controller (see section 7.1.3.5 on page 99 for implementation details).. 41 (HZ& )

Page 216 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

A A7 1) 5 KU T 42 ) 5 P SRS S (1 [l AR SRR/ 7 R (SRS ILER 76 1155 7.1.3.5
) .

e Instructions on how to use the implemented “FW updater” SW available 15 < {i{al {# FH £ S 11
“ AR SRR B U

o Bootloader for CANopen FW update is installed on the IMD (see section 9.16.2.2 on page 206)
CANopen FW T 5| S gk f2 /P 225 7F IMD & (WLE 157 7126 9.16.2.2 1)

e The turbine must be stopped in a safe position and all blades are in fully feathered position. XA/l

BUSAE e B I BT #R A e A .

9.16.3.2  Updating the firmware & 3#7/Z]1¢

1. Update the firmware according the “FW updater” instructions ###& “FW updater” i} BH 5 87 [El 14
2. When all IMDs are updated the turbine can be restarted 2474 IMD 58t AJ DL 3 5 XL

9.17 Using digital inputs and outputs {5 5= & A\ @

The digital inputs and outputs are not dependent on the state of the IMD. It is possible to read the
state of a digital input or output, as well as set or reset a digital output no matter which operational
state the IMD is in. Digital outputs D5 to D8 as well as digital inputs 1 and 2 can be also be controlled
by mapping (assigning) logical function to them. When this is done, an output will change state or a
function will be activated/deactivated when an input change state. See section 8.4.8 on page 133 and
the description of how to use in the IMD Manager user manual.

B AN AR T IMD HPIRES . 618 IMD AL T Rl AR IRES, #8AT ASE B A\ ey H AR
A, DR EBEES . Bt D5 2 D8 LA B TN 1 A1 2 A DL i (i) 8%
DhRekizEHl. SEputERE)E, B SARIRE, R SIS B RER e Bas = . 152 55 100
UUZ 8.4.8 AT IMD M 4% 5P P FMik s 5 B

9.17.1 Digital outputs X F &

This section describes how to use the digital outputs.Z< 454 28 an i fdi F K w4 He .

9.17.1.1  Prerequisites 5551+
None &

9.17.1.2  Activation 3%

IMD Manager: Click on the “DO x” button of the digital output to toggle it:
IMD i 5 mi e i) “DO x” 120 BEAT D)
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~ Digital outputs —, ~ Digital outputs —
Co1 CoL

Doz

Do 3
U'D-ﬂ-
Do s

ooz

o3
oo4

oo 5
oo s
ooT
oo E
RO

elejelefe)rleefe

elefelele]e]eefe

Reg. x93 Reg. 053

CAN/CANopen: Set the applicable bit in Reg. 0x98 (see section 13.2.8 on page 276 for bit mapping)
to “1” (on).

CAN/CANopen: & Reg.0x98 Hitid iz CA RN BN, HS A 211 T3 13.2.8 15 #| “17
Ci=PIE

9.17.1.3  Operation &£

IMD Manager: The state of all digital outputs is represented by LED in the “Monitor and control” tab.
The LED is turned ON when the output is ON, and Off when the output is Off.

IMD 428 ds: " IR A i) LED fiaas AT 3o B 80 HPIRES . LED 7R 4t FT P

55, EH R PR K .

CAN/CANopen: The state of all digital inputs can be retrieved from object 2098 (see section 13.2.8 on
page 276 for bit mapping).

CAN/CANopen: 1] LAIMIT G 2098 H AR AT B AU A FPIRES CA ML, 155 WA 211 T1_ RS
13.2.8 ) &

N
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9.17.1.4 Deactivation 1=/

IMD Manager: Click on the “DO x” button of the digital output to toggle it:
IMD {42 81 i B i 1) “DO x” AT Ul

- Digital outputs — ~ Digital outputs —,
LI}D:L & oot
& |Do2 ' |ooz
| &nloo3 Tm::-s
ijma ' |ooa
| & |oos % |oos
| & |oos ' |ooe
@07 & |oo7
& |CoE & |oos
LRD EF.G
Reg. x93 Reg. On58

CAN/CANopen: Reset the applicable bit in object 2098 (see section 13.2.8 on page 276 for bit
mapping) to “0” (Off).

CAN/CANopen: Hixt % 2098 HifJi& FIAL Chzmis W3 211 TU55 13.2.8 %) EEN “07 CGRHD .

9.17.2 Digital inputs £ F# A\
This section describes how to use the digital inputs. 2~ 5443 i) & F Br i\ .

9.17.2.1  Prerequisites 5551+
None &

9.17.2.2  Activation B %
None G

9.17.2.3  Operation &£

IMD Manager: The state of all digital inputs is represented by LED in the “Monitor and control” tab.
The LED is turned ON when the input is high, and Off when the input is low.

IMD 428k fh:  “Hids” Wik LED 48/ T RaRIr A BUrm AR . LED fEfM AN =N fise, 18
fa NARIHRE K
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r Digital inputs
©rn Poi
©rre QD2
©s=ci1 @3
©scz Poa
©is1 @ois
@iz ©ois
oo
@os
oz
© Dl
@D
Qo2
Reg. Ox5B

CAN/CANopen: The state of all digital inputs can be retrieved from object 209B (see section 13.2.9
on page 277 for bit mapping).

CAN/CANopen: A LLMXT G 209B 3R A B AN FPRAS CHIROIBLT, 52 WA 212 T ER)E
13.29 %) .

9.17.2.4 Deactivation 1= /4

None. &

9.18 Using SSI1 Encoder to determine blade position {7 SSI
b EM AV E

9.18.1 Retrieving position from single-turn encoder M\ £ EDEK BB

The position can be read directly in the “Actual position” group in “Monitor and control” tab. The values
shown automatically changes according to selected type of the encoder. Example of single-turn
encoder:

AR MR GETUR LR E” A EEIU E . BRI E AR ik i dR R B B .
EETEEZNVIE

{Actu al position ‘ ‘

Reg. walue Revolution pos. Special bit

55l encoder 6664 3332 [i]

The SSI encoder value can also be retrieved by reading the register Ox6F either through CAN /
CANopen or in the “Diagnostics” tab “Manual Read/Write” or “Track".

SSI g a3 E . n] Ll CAN/CANopen B “i2Il” IR “TFI/5” 8 “IRER” I fA4%
Ox6F KA 2 .
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Monitor and control  Configuration 1/3  Configuration 2/3  Configuration 3/3 Position  Speed and current  States  Diagnostics

Manual Read,/Write Track

Write | register l:l Pos actual 551 | 6990 (0x1bde)
Pos actual o AET51028 |2 co60bE)
value

Pr100-1 e | 79 {0xaf)

value

Manuzal Read/Wiite

Track

Cloze

The data format is as follows: ¥ #E A& a1 :

Bits fiZ Bits fif Bit i
15...13 (MSB) 12...01 (LSB) 0
Padding 78 Position value {7 & {4 Special bit #57k Az

In the example above the decimal reading is 6990. An even number indicates that the special bit is 0.

The position value is INT(6990/2) = 3495 (only the integer portion of the result is used, 6991 will give
the same result). See encoder’s manufacturer documentation for interpretation of the special bit.

fE_ Bk plrh, Rt 6990, MREERARKFIRALN 0.

AL EEY INT (6990/2) =3495 ({45 RAVELET 7, 6991 Kids MM FIIILE R o A3 RKFIRALAAE
B, T 2 G o 4 3 SRS

9.18.2 Retrieving position multi-turn encoder & & Z ERHD eI B

The position can be read directly in the “Actual position” group in “Monitor and control” tab. The values
shown automatically changes according to selected type of the encoder.

Example of multi turn encoder:
FIAE “HEEE” ETRE) “CSERAALE” A B E . BRI E SRR Pk g i 48 28R B B
EZ5 3 TILEATNITR

{A:tual position
The SSI encoder value can also be retrieved by reading the register 0x6F, either through CAN /
CANopen or in the IMD Manager.

Reg. walue Revolution pos. No. of Revolutions

58l encoder 10453956 964 2552

The data format is as follows:
SSI fwidas{E ] LS S E A 47 2% Ox6F, ifid CAN/CANopen B 7E IMD B FRZ .
Ay SN

Bits iz Bits iz Bits {3
31...25 (MSB) 24...13 (LSB) (MSB) 12...00 (LSB)
Padding 37 Number of revolutions value #% Position value fi7 B
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HifE

In the IMD Manager this is done in the “Diagnostics” tab either by manually reading Ox6F or by using
the “Track” function and setting it to “Pos actual ssi”:7F IMD W8, ATLE “i2W” IR+ F
i H Ox6F Bifii ] “Track” IheEFHHH K% E N “Pos actual ssi” :

AsmsEEEsEssmEsEEEsmssmsEEEEEEs .

nfiguration 3/3 Position Speedand current States Diagnostics

BemssmsssssmsssEssEssmsaEsaaans -

Track

By S baes 12515813 [Oxbefdes)

Number of revolutions

L2

1 revolution position
1B
Configuration 3/3 Position Speed and current  States Diagnostics

Track

Pos actual ssi L

59822 [0xeJae)
£

Number of revolutions 1 revolution position

Figure 43 Examples of two readings of multi-turn SSI values using Track

K 43 { ] Track BEHXZ % SSI KIS

In the first example above, the hexadecimal reading is OXBEF9ES5.
The position value is the lower 3 hexadecimal digits: 0X9E5 = 4745 (decimal).

The number of revolutions is the higher 3 hexadecimal digits (or fewer depending on the value)
OxBEF = 5757 (decimal).

In the second example the hexadecimal reading is OXEQAE.
The position value is the lower 3 hexadecimal digits: 0X9AE = 2478 (decimal).

The number of revolutions is the higher 3 hexadecimal digits (or fewer depending on the value)
OxE = 14 (decimal).

7E RIS — ARG, 7Sk flE0E OXBEF9ES.

P B AHRBARM 3 AN 4r: OX9ES = 4745 (k] .
FROURBGE M 3 AT RIS T (B, B THED

OXBEF = 5757 (i)

FEE AR, ki OXE9AE.
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fr BAEAARMR 3 o8 HI %7 : OX9AE = 2478 (i)
PR mn) 3 Attty (BEA, BRTHED
OXE =14 (ki)

Info
® Even though the format of the encoder data transmission is gray code, it is translated to
binary format before it is saved in the IMD register.

After a value of FFF, the next value of number of revolutions (FFF+1) will be zero.

(EES
JE G s B A AR SRS B, (EAELRAF ] IMD W A7 3R 2, E AR oy 2 il 4%
o

£ FFFH2Z G, F—NHEUE (FFF+1) BAE,

9.19 Retrieving error additional information (error snapshot)
RERFBRENER EHRIRE)

The error snapshot function records additional information about the conditions just before the last
error occurred. The records are saved in the RAM of the IMD as an oscilloscope capture. However, it
is not possible to view the records in the IMD manager oscilloscope. The parameter set for recording
is chosen to provide maximum of information in the event of a fault, and cannot be changed.

The settings of the built-in oscilloscope are automatically set when the IMD starts. A capture is made
in the event of every error except for RFE missing. The recorded information always start before the
error event, in order to have information about the conditions leading to the error. If the oscilloscope is
used through the IMD manager, these settings are overwritten and the snapshot function is disabled,
until the IMD restarts.

When an error occurs, the IMD saves the information in the RAM. The recorded information must be
exported manually. If the oscilloscope is used before the snapshot information is exported, the
information is lost.

The data is recorded as raw data of the registers. Some data is given as hexadecimal (indicated with
0x), and some as decimal. The exported information is exported in two files:

FHR PRI I REIC SR b — R R AR AT AR SRS DL S B 1L AE 7R sl SR AR A7 42 IMD [¥] RAM
o (HZ, VAL IMD IS HA R s P ER LS. EHM TCRMSEEL N 1R A R St
RKIREREE, JFEARRENR.

WERBE IR EAE IMD Baiit B3 E. A4 RFE SURSMUPTA f RN 23T 3k C3m

EPs) RORAERT R FAT LRTITIS, LMERG R T FEE R FAHE R . R IMD & B8 7R
e, X ERE S, RIEDIRER AR, E 2 IMD R A,

RAARREE, IMD #315 ERAAAE RAM o G BT 5T . WERAE T AR E B 2 AT e
Ay WEERER.

HHRPOC TN F AR AR . — S 8m DNt Ros O Ox o), — Rt Ros . S
R 2 B A SO
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¢ A .csv file containing all the recorded error history information as well as the capture information
B P C AR IR I S5 2 LU SRS SR .csv SCAF

A .txt file containing the oscilloscope settings and capture
A0 7RI e T B FARTR IR ixt ST

9.19.1 Prerequisites %t &4
The IMD FW is 1-08-9 or later
IMD FW >}y 1-08-9 &k 5 i it A
e The oscilloscope was not used since the IMD started
H IMD Jaaha, AR

¢ IMD manager is available, to be able to export the information
IMD i3 nTH, mTLSHER

9.19.2 Activation ¥5E

The activation of the error snapshot is automatic, whenever an error occurs except for RFE missing
(error 2). iR I A B AR (RFE SRRERAN) (TR 20 , BHRTRIGHS S B 3h#0E .
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9.19.3 Operation #{E

1.

After the error, export the data by clicking in the icon in the Error history tab of the IMD manager

(N):HBLEHR )G, JE Ry IMD BB A R D Sk T o ) B AR & 8 (1)

Monitor and control  Error history  Configuration 1/3  Configuration 2/3 Configuration 3/3 Position Speed and current  States  SE charger  Diagn

i Extra info - last error

i Error History

Last error

Error no. In log:

~ Error distribution

Pos actual
Pos actual 551
PMEB 1st error
Ixt & Regen. Enen,
SE+

SEM

T-air

(dbg) *temp
(dbg) *ptrl
(dbg) *ptr2
(dbg) ptrl
(dbg) ptr2

IMD state
T-ight

M act {filt)

M cmd (ramp)
1 act (filt)
DC-link
Status map
In Black

Ot Block
PMB Status

1 lim inuse
Special command

~ Present Tim
Elapzed T:Dev.enable 5266
5464
102835

Error map

Is]

Elzpzed T:PowerOn
Elzpzed T:Life

Elzpzed T:Dev.enable
Elapsed T:PowerOn

Elzpsed T:Life

O:BADPARAS
1:POWERFAULT
2:RFE

3:BUS TIMEOUT
4:FEEDBACK
5:UNDERVOLTAGE
6:MOTCRTEMP
7:DEVICETEMP
2:0OVERVOLTAGE
9:_PEAK
A:MOTOR OUTPUT
B:CHARGER
C:HIGHVOLTAGE
D:PRE_CHARGE
E:HW-ERROR
F:BALLAST

=
=

{— T — T — N — N — N — A — A — R — N, B 7 N — A — R —

The icon changes to m and the “Error no. in log” counts up through all the recorded errors in the
error history. This may take some time.

*ﬁﬂf%mﬁﬂ“aror no.in log” SF4&i1% 7 i s R AT A 10 B A R EEAT TH . X AT RE EEA A

[6] o

When the icon changes back to E the two files are saved in C: \IMD-error-snapshot folder:

i—’nﬁﬂ%lﬁla B, REX AN SO RAFAE C:AIMD-error-snapshot SC {9 H

05Disk (C:) » IMD-error-snapshot

A

%

MName

E37] eHist_(2020-12-23)_(08_15_56).csv
[ eHist_(2020-12-23)_(08_15_56)_osci.txt
B33 eHist_(2020-12-23)_(08_20_59).csv
[ eHist_(2020-12-23)_(08_20_59)_osci.txt

Date modified

23-12-202008:16
23-12-2020 08:16
23-12-2020 08:21
23-12-2020 08:21

Type

Microsoft Excel C...
TXT File

Microsoft Excel C...
TXT File

Size
15 KB
KB
15KB
S KB
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Each file name contains a date and time stamp, and contains the parameters values, and all data
from all errors in the Error history log. 54> CF A 8@ & — AN H AR AR, HO5S80E, LGS
w1 ez H AT A HR I T BE .

2. The data can be processed with any tool available. ] i FAF-{a] 7] ] T B Ab 38 %4

9.19.4 Deactivation 1 &

The snapshot function is deactivated if the oscilloscope in the IMD manager is used.

I ARAEH] IMD M i R ds, PRI RERHE
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10.Units conversion = {5

All values read from and sent to the IMD are in raw unformatted numbers. This section describes how
to convert from raw values to units such as Ampere, Volt and so on.

M IMD BEHCRUA IR 21 IMD (18 AT (B AR SR AR RS AL B 7 A A B PR IR A (B e 4 oy e s . AR

RS AL

10.1 Converting position values iy &g

The actual position is stored in register 0x6D with a value from the resolver. The value is signed 32 bit,
where the low 16 bits is the position (angle) within one revolution and the high 16 bits are the number
of revolutions inclusive direction (plus or minus). The number of revolutions is a cumulative value.
SEFRALE ok H T A I E — EATAETEZT A7 45 Ox6D o BT R 51 32 i, H AR 16 frg—F P
WAL E AR , = 16 A2 ETrm CGEsD IR HH0E BRE.

10.2 Converting voltage units to volts |5 83 [ 8 (i R4

Voltage measurements of the internal DC bus and safe energy (batteries or ultra-caps) are retrieved
as units. To convert unit values to volts, use the following formulas: P4 # ELL £F 26 A5 #5 FELIE (i ag
PR I H RN EAEVE BT R . B RALE RO R, WAL AR

Measurement jlj& | Register | Formula
HFEE | oA

DC-link voltage OxEB Volts value = Reg. OxEB value / 29.8901
BB H fR¥#E = Reg.OXEB 1fi/ 29.8901

Safe energy voltage  0x66 Volts value = Reg. 0x66 value / 59.569
JE & IR HE R4%5{H = Reg.0x66 14 / 59.569

10.3 Converting temperature values #3105 S5

The different sensors have different coefficients and different full scale. Therefore, different tables are
needed for the conversion. The conversion is done as a temperature interval linear interpolation.

AR RS BA AR RBRA R R ERE. Fik, HHRFEARKR. e E iR X Lk
GHIEEEIBAINE

10.3.1 Converting power module temperature (T-igbt)i# BHEEHEE (T-igbt)

The temperature of the power module can be read from register 0x4A or CANopen object 204A. In the
following description, the actual temperature read, is called Actual_temp_raw.

The following data is needed for the conversion (Temperature is in °C):

PR BRI 2 TT LA 54745 Ox4A 5L CANopen TR 204A Hiszlt.  7ELLFRiAH, S Frise E )il
N Actual_temp_raw.

Table 24 Raw IGBT temperature values (NTC)
% 24 J54G IGBT 6 H (NTC)
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— Raw_value JRI51H Temperature i&

1 16333 -30
2 16515 -20
3 16791 -10
4 17190 0
5 17737 10
6 18447 20
7 19323 30
8 20343 40
9 21469 50
10 22647 60
11 23823 70
12 24946 80
13 25981 90
14 26906 100

Info
The NTC sensor data is defined down to -30°C.

==

[= Ny

NTC f& &4 Kt & SONRE -30°Co

©

When converting a temperature given in raw values to centigrade, the interval i must be found. Select
the first interval (table row) where the Raw_value is smaller than the Actual_temp_raw.

R SR AR B A 2 R BE e O B IR EER, AR B IXIR] i 333 SR AR B/ TSk bt B2 SR AR (E A 26— X
A (&AT)-
Formula: 22 3{

°C = SEhrifn BB IR E

JH 25 ( - = [D( [+1]- B))
#Z L]+ - [+1]-  _ []

Example of converting a value of 24000 units to °C:  Actual_temp_raw SEFriE B B 488 = 24000

24000 AL A 4 N C HI Bl i = row 11 is selected &5 11 47
(24000 — 23823) (80—70) _ Temperature & E[i] = 70
24946 — 2382 = U
946 — 23823 Temperature 1 E[i+1] = 80

Raw_value JR#5{E[i] = 23823
Raw_value JEI5E[i+1] = 24946

24000 units = 71.6 °C

Page 228 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

10.3.1.1 Quick conversion chart [#F £ # /&

The following chart gives a quick view of temperature vs. raw_values. N 45 H 1 il B 5 JR 4A 18 1) Bk
M.

NTC
27000
25000
23000
)
=]
©
> 21000
2
©
o
19000
17000
15000
o o o o o o o o o o o o (=) o
™ N — = N ™ < n © ~ 0 &) S
oc

10.3.2 Converting motor temperature (T-motor, KTY 84 sensor)i#BAHLEE (T BB,
KTY 84 {£3%s%)

The temperature of the motor can be read from register 0x49 or CANopen object 2049. In the
following description, the actual temperature read, is called Actual_temp_raw.

P LI T LU 2717 55 0x49 5 CANopen %f % 2049 i, 78 N R, SehristBU iR R A
Actual_temp_raw. CSZBRiEEJRIGED
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The following data is needed for the conversion (Temperature is in °C): ¥ #: 75 2 DL R ¥ GREE AN

°C) :

Table 25 Raw motor temperature values (KTY 84)
* 25 JF AR LR E(E (KTY 84)

— Raw_value Ri4{E Temperature &/

1

© o0 N o 0 b~ 0N

A W W W W W W W W WDN 2222 A A A A A A A A
o © 0o N o o0 A ON A O ©W 0N O O b~ N -~ O

1063
1989
2968
3993
4521
5060
6164
7301
8467
9657
10260
10868
12094
13332
14579
15832
16459
17086
18340
19590
20834
22070
22684
23295
24508
25707
26891
28059
28636
29209

-60
-50

100
110
120
125
130
140
150
160
170
175
180
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— Raw_value JRI51H Temperature i&

41 30340 190
42 31452 200
43 32543 210

10.3.2.1 Conversion from units to C° KTY 84  £{v#Z# % CKTY 84

When converting a temperature given in raw values to centigrade, the interval i must be found. Select
the first interval (table row) in Table 250n page 230 where the Raw_value is smaller than the

Actual_temp_raw. ¥ UG8 H 45 H iR FE AL o TR IRRE R, AR EIIX R i RS 177 TURER 25 Hhik
FRIFURAE /N T SEBR il B R AR E 28 — AN XA (GRAT)

Formula: 22 =

°C SLhrft IRFE =
( _ .~ _ [D ( [ +1]— [])
[ +1] = _ []
Example of converting a value of 24000 units to °C:  Actual_temp_raw SZBriE E FB{E = 24000
¥ 24000 4> FALHME Fe A N° C 711 - i = row 34 is selected &5 34 17
Temperature & E[i] = 130

[1+

(24000 — 23295) (140 —130)

= T ture JREE[i+1] = 140
130+ 24508 — 23295 13581 Temperature /Z[i+1]
Raw_value JE#41H[i] = 23295
24000 units = 136 °C Raw_value JR4a{E[i+1] = 24508

10.3.2.2  Conversion from C° to units KTY 84 i CoZ#t X {7y KTY 84

When converting a temperature given in °C to raw values, the interval i must be found. Select the first
interval (table row) in Table 250n page 230 where the Temperature is smaller than the Actual
temperature °C. ¥4 L1° C 45 H IR B0 o R UG A, DR EN X a] i, 255 177 T 25 Rk iR
JEANT BRI E °C A — AN IXE (RAT) .

Formula for conversion from °C to raw temperature: )\° C 3| 5 44 5 F i 45 e A 2

( °C — (D C _ [ +1]— _ [])
+
= 0 o] ]
Example of converting a value of 135.8 °C to units: Actual temperature °C SRR E°C= 135.8
¥ 135.8° C B i v BT 7R 151 - i = row 34 is selected L5 34 17

Temperature & E[i] = 130

23205 + (135.8 —130) (24508 — 23295) _ 539997 Temperature ELE[i+1] = 140
140 =130 Raw_value SZBR{E[i] = 23295
°C = 24000 units Raw_value SEFR{E[i+1] = 24508
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10.3.2.3 Quick conversion chart [#F £ # /&

The following chart gives a quick view of temperature vs. raw_values. N 45 H 1 il B 5 JR 4A 18 1) Bk
M.

T-motor (KTY84)

35000

30000

25000

20000

Raw value

15000

10000

5000

-60
50
40

-30

-20

-10

0
10
20
30
40
50
60
70
80
90

100

110

120

130

140

150

160

170

180

190

200
210

e
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10.3.3 Converting motor temperature (T-motor, Pt100 sensor)i&#BHHLEE (T BB,
Pt100 {£3z88)

The temperature of the motor can be read from register 0x49 or CANopen object 2049. In the
following description, the actual temperature read, is called Actual_temp_raw.

Al LT A7 4% 0x49 B CANopen X % 2049 SeHUHEALIEEE . UL N, SEPriR Sk N
Actual_temp_raw. (SZPRiEEJRIGMHE) -

The following data is needed for the conversion (Temperature is in °C): ¥4t 75 B DL 4l Gl E 54N
°C) :

Table 26 Raw temperature values T-motor (Pt100)
# 26 T RN (Pt100) R U615 E1E

- Raw_value 5 %418 Temperature i&

1 455 -60
2 1678 -50
3 2897 -40
4 4112 -30
5 4718 -25
6 5324 -20
7 6531 -10
8 7735 0

9 8935 10
10 10132 20
11 10729 25
12 11325 30
13 12514 40
14 13700 50
15 14883 60
16 16061 70
17 16650 75
18 17237 80
19 18409 90
20 19577 100
31 20741 110
32 21903 120
33 22482 125
34 23060 130
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- Raw_value 5 %418 Temperature i&

35 24214 140
36 25365 150
37 26512 160
38 27655 170
39 28225 175
40 28795 180
41 29931 190
42 31064 200
43 32193 210

10.3.3.1  Conversion from units to C° T-motor Pt100 (& {r4£ 4 CT Z/ &3] Pt100

When converting a temperature given in raw values to centigrade, the interval i must be found. Select
the first interval (table row) in Table 26 on page 233 where the Raw_value is smaller than the

Actual_temp_raw. ¥ JF UG8 H 45 € IR FE AL 3o B IREERS, R BIIX W] i, JEFEEE 180 115k 26 7
GEE/NT SRR B R AR A RIS — N IX ] (GRAT)

Formula: 22 =

oC PR ERIKE =

( _ - T [D ( [ +1] - [])
+
- [+1- [
Example of converting a value of 24000 units to °C: Actual_temp_raw SZFREERIGHE =
# 24000 M EAIAER#R A °C BY7RF: 24000
i = row 34 is selected i£ %55 34 1T
24000 — 23060 = Temperature =130
130 + ( ) (140 — 130) =138.14 P ! {EE[I]
24214 — 23060 Temperature & Z[i+1] = 140

Raw_value JE#51E[i] = 23060

o .
24000 units = 138 °C Raw_value JE#&{E[i+1] = 24214

10.3.3.2  Conversion from C° to units Pt100 /{ Co%=#t 5.2 (/ Pt100

When converting a temperature given in °C, the interval i must be found. Select the first interval (table
row) in Table 26 on page 233 where the Temperature is smaller than the Actual temperature °C.

Formula for conversion from °C to raw temperature:

FERARLL © C 25 AR IS, AR EIXH i.  7E% 180 T 26 Hrik i /N T-SERriiE ° C S —
AMXTE GRAT) -

M ° C B AR L 4 2 3K
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_ _ kR BRI E =
( °C — [D ( _ [ +1] -  _ [])
_ [1+ -
[ +1] []
Example of converting a value of 138.1 °C to units: Actual temperature °C 3ZfRiEE°C=
¥ 138.1° C KR4 Ny AL H) 7R 5]« 138.1
i = row 34 is selected £ #%%5 34 17
s o 13;)310 £2;1§;4 —23060) _ 2995 Temperature i E[i] = 130

Temperature & F[i+1] = 140
Raw_value JE#51E[i] = 23060
Raw_value JE#51E[i+1] = 24214

138.1 °C = 24000 units
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10.3.3.3 Quick conversion chart /% F 34X

The following chart gives a quick view of temperature vs. raw_values. N 45 H 1 il B 5 JR 4A 18 1) Bk
M.

T-motor (Pt100)
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e
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10.3.4 Converting temperature Pt100 sensor (Pt1 to Pt4) #&d;5 & Pt100 {£Z%=s (Pt1 |

The temperature of a Pt100 sensor temperature in raw values can be read from any of the four Pt100
registers (see 0x9C - 0x9F), or CANopen objects 209C to 209F. In the following description, the actual

temperature read, is called Actual_temp_raw.

The following data is needed for the conversion (Temperature is in °C):

Al LA DYAS P00 224728 KR —A (3 W, 0x9C - 0x9F ) B CANopen i 4% 209C | 209F i H 5

EMEH I P00 AR B ERIR S . TRV iR, sSERRi B EEFR N Actual_temp_raw.

W)

A i BLUN Bl GRS °C) -

Table 27 Raw temperature values Pt100

27 iR FEAE Pt100

— Raw_value [R#51H Temperature &

1

© 00 N O o b~ W N

W W W N ) A @
wWw N =~ O © 0o N O o0 W N -~ O

o7
210
362
514
590
665
816
967
1117
1266
1341
1416
1564
1712
1860
2008
2081
2155
2301
2447
2593
2738
2810

100
110
120
125

(SE B B2 R
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— Raw_value JRI51H Temperature i&

34 2882 130
35 3027 140
36 3171 150
37 3314 160
38 3457 170
39 3528 175
40 3599 180
41 3741 190
42 3883 200
43 4024 210

10.3.4.1 Conversion from units to C° Pt100 (Pt1-Pt4) /A £ {73 #: % CPt100 (Pt1-Pt4)

When converting a temperature given in raw values to centigrade, the interval i must be found. Select
the first interval (table row) in Table 27 on page 237 where the Raw_value is smaller than the

Actual_temp_raw. 5 J5UR{E T 45 H IR BE ROV R IR LI, TR B X 8] i 25 183 TR 27
AR (/N TSP R SRR E 35— IXTRL (GRAT)

Formula: A=,

°C KPR LRI =

( _ - = [D ( [ +1] - [])
+
- (- _ 0]
Example of converting a value of 3000 units to °C: Actual_temp_raw BB ERIGE=
# 3000 ALY ERE R AH°C BY7RFBI: 3000
i = row 34 is selected ¥E#%% 34 17
3000 — 2882 = T t i i]=130
130+ ) (140-130) _ 10814 et {EE[!]
3027 — 2882 Temperature & E[i+1] = 140

Raw_value JR451E[i] = 2882

- o
3000 units = 138 °C Raw_value JF#&1E[i+1] = 3027

10.3.4.2  Conversion from C° to units Pt100 (Pt1-Pt4) /A Co#Z#i 5 2 (7 Pt100 (Pt1-
Pt4)
When converting a temperature given in °C to raw values, the interval i must be found. Select the first

interval (table row) in Table 26 on page 233 where the Temperature is smaller than the Actual
temperature °C.

Formula for conversion from °C to raw temperature:

KLl C 45 AR LR Oy R AR AT, AR B IX[H] i FE27 180 DU 26 Hhig#ess — X H (&
1) Hdig RN T SERRIREE © Co

M °C B SR AR L A e 2 3
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. . XEEERgE=

el i

[D C . [+1]—- [

Example of converting a value of 138.1 °C to units:

F 138.1° C HIEFE N AL 71 -

(1381 —130) (3027 —2882)

AR 140 — 130

= 29995

138.1 °C = 3000 units

[ +1] = []

Actual temperature °C SZfRriEE°C =
138.1

i = row 34 is selected £ #% 34 1T
Temperature & E[i] = 130
Temperature & F[i+1] = 140
Raw_value JF#51E[i] = 2882
Raw_value JRE{E[i+1] = 3027
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10.3.4.3 Quick conversion chart [#F £ # /&

The following chart gives a quick view of temperature vs. raw_values. N 45 H 1 il B 5 JR 4A 18 1) Bk
M.

PT100
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0G
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10.3.5 Converting (internal) air temperature (T-air)i&#t (AZB) TEE (T-air)

This section describes how to convert raw values from a KTY 82 air temperature sensor to °C. The
temperature in raw values can be read from register 0x4B.

In the following description, the actual temperature read in units is called Actual_temp_raw.
The following data is needed for the conversion (Temperature is in °C):

ARSI KTY 82 4% Al H RS IS G G TTLUM 7 1748 0x4B BEHUSIA (o 10 i
Z.

FELAT AT, DLRAT B SEPRIm B2 AR 9 Actual_temp_raw (SEPRIERED -

BT RN CO -

Table 28 Raw air temperature values (KTY 82)

%% 28 R R (KTY 82)

— Raw_value JRi4{E Temperature &/

1 7208 -60
2 7734 -50
3 8268 -40
4 8806 -30
5 9075 -25
6 9344 -20
7 9879 -10
8 10409 0
9 10931 10
10 11442 20
11 11694 25
12 11942 30
13 12430 40
14 12904 50
15 13363 60
16 13807 70
17 14024 75
18 14237 80
19 14655 90
20 15049 100
31 15429 110
32 15773 120
33 15927 125
34 16067 130
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— Raw_value JRI51H Temperature i&

35 16298 140
36 16457 150

When converting a temperature given in raw values to centigrade, the interval i must be found. Select
the first interval (table row) where the Raw_value is smaller than the Actual_temp_raw.

R IR E 45 IR B R O SR IR, R B IX 8] B R B /N SE B R IR A (E A 5 — A X
] CGRAT)

Formula: 2=,

°C SEFRilf % IR =

[]+( - = [[D+i]— [[]+1]— [n

Example of converting a value of 13000 units to °C:  Actual_temp_raw SZFriE Z R 45E = 13000
H 13000 FALHIFFARTy ° C Kl i = row 14 is selected IEF 14 17
(13000 — 12904) (60 —50)

= Temperature JEE[i] = 50
130+ 13363 — 12904 >201 P iy
Temperature & E[i+1] = 60
24000 units = 52 °C Raw_value Eﬁﬁﬁ[l] =12904

Raw_value JR45/E[i+1] = 13363
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10.3.5.1 Quick conversion chart [#F £ # /&

The following chart gives a quick view of temperature vs. raw_values. N 45 H 1 il B 5 JR 4A 18 1) Bk
M.

T-air (KTY 82)
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14000

12000

Raw value
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e
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10.4 Converting current values %838

All current measurements unscaled values. In order to convert current measurements to Ampere it is
necessary to scale the values by using the following register values:

PR LI AR A S AR AR BE AR . 9 T FRIRTI BB O 2 (B, A 0 B ] DA A A7 A AEL HEAT 46T
fH:

e | device (reg. 0xC6, value in 0.1 A). This value is used in internal calculations in the IMD.
| device (reg.0xC6, ¥y 0.1 A) . iZ%MEHT IMD HIM#Bit5E.

o Current 200 pct. (reg. 0xD9). This value is a scaled in raw values and used in internal calculations
in the IMD.

HLJ 200 pet (reg. 0xD9) . ZfH 2 R E M4 UE, AT IMD BN ETHE .

10.4.1 Converting current raw values to Ampere & 5 R E R L5

To convert any current reading from the IMD, such as CurrentActual (0x20), CurrentAllowedMax (0x24)
and so on, use the following formula (the actual current reading is named ActualReading):

FEEHLOR H IMD AR IR %, #1140 CurrentActual (0x20). CurrentAllowedMax (0x24) %5, & i ]
LR AR (SEhr 280k N ActualReading) :

2

200 10

Example of converting a reading from the IMD of 300:  ActualReading 5[5 it 5%k = 300
M IMD 300 %% #1555 (1) 7~ 51 - I Device (0xC6) = 600

Current 200pct (0xD9) = 1287
600 300 2

1287 10 2097

300 units = 28 A rus

Info
® It is recommended to read the | device and Current 200 pct at start up and use these
values in the conversion.
2 1

[=po

A A B 2R | device ATHLYL 200 pet,  FFAERE e A X 84 .

10.4.2 Converting Ampere to current raw values J§ &z e 44 B [RIGE

To convert any current value in Ampere to its representation in raw values use the following formula
(the actual current reading is named “Current A RMS”): ZERAT[ IR E (ze85) FEio R IG(E, 1
EFHCL N A CEPrfREE a4 “HiR ARMS” D .

_ 200 10

- 2
Example of converting a current value of 30: Current A RMS = 30
A HLIRE Y 30 s I Device (0xC6) = 600

Current 200pct (0xD9) = 1287
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30 1287 10

500 2 =321.75

30 A rvs = 322 units

Info

® It is recommended to read the | device and Current 200 pct at start up and use these
values in the conversion.
f5R

BAAE B BB | device AITEEIR 200 pot H- 78§44 rb fifi X 2641

10.5 Converting speed values 3% £ &

The actual or setpoint for speed stored in the different registers (0x30, 0x31, 0x32, 0x5D, 0xA8) is in
numerical values. 0x31 is setpoint for speed. All other mentioned registers contain actual speed as
represented in various places in the speed regulation loop. The actual motor speed is stored in 0x30
(N actual) and 0xA8 (N actual (filtered)).

TAEIEA R 251728 (0x30. 0x31. 0x32. 0x5D. OxA8) H{#)sprak ¥ & fid B LIS+ x. 0x31 /&
HERWE . BT HAMIR B 1 A A 2 5 S bl B, A B RS R R B TR . SERR L HLES
TEAiB4E 0x30 (N SZBrfE) 1 0xA8 (N sZhrfl (FFidkfE) ) .

o

10.5.1 Converting speed values from raw values to RPM 3% EE MR A E L5 RPM

W

To convert any speed value in raw values to RPM use the following formula: Z25 7 4548 o AT 18
EH¥# 0 RPM, 15 H LT A

RPM: Motor speed in RPM
_ _100% PL RPM Jy 5457 ) FELATL A 18
32767 Nmax_100%: Maximum speed in RPM (0xC8)
LA RPM O B ) B KB (0xC8)
Speed_value: Raw value representation of a

speed 3 [ R AR TH RN
Example of converting a speed value of 20000 Nmax_100% = 3000

units: % # 38 {5 4 20000 FA 7R l: Speed_value = 20000
20000 3000 18311
32767 '

20000 Speed_value = 1831 RPM

10.5.2 Converting speed values from RPM to raw values &% 5& {EM RPM 44 [RiR{E

To convert any speed value in units to RPM use the following formula:

FORHARAT AL HE R O RPM, A AR 25k
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RPM: Motor speed in RPM
32767 LA RPM Jhy BRA7 ) R AL i
- _100% Nmax_100%: Maximum speed in RPM (0xC8)
PA RPM Jy 547 1) fi K% 38 (OxC8)
Speed_ value: Raw value representation of a

speed JE ) R AR ER R
Example of converting a speed value of 2000 Nmax_100% = 3000

RPM: 4% #ui% &£ {E & 2000 RPM )74 RPM = 2000
2000 32767 _ 018447
3000 - '

2000 RPM = 21845 Speed_value

10.6 Converting torque values #3458

Torque raw values are used in registers 0x90 (Torque set-point) and 0xAO (torque actual). To convert
the raw values to Nm and vice versa, the specific torque constant of the actual motor (from the data
sheet) is used. Note that this constant changes with the speed. If a very accurate result is desired, this
must be taken into account.

In order to scale the current measurement, | device (reg. 0xC6, value in 0.1 A) need to be used.
AR GG T 2517 5% 0x90 (HIUAEBEE ) A1 OXAO (HIAESEPR{E) » ZNGIRIAMEEHA Nm, K2R

Ry B SEPR AL E AR B ORBEIER) « HER, R BEEREmAR L. R 2k
WHETRI AR, WAL AUE R BT — A

N T AN EAE, T EAEH | device (reg. 0xC6, {EN 0.1 A)

10.6.1 Converting torque raw values to Nm J&3A4E i {E4 L0 Nm

To convert any torque value in raw values to Nm use the following formula: Z24 Ji7 4518 o AT AT FHL 0
oy Nm, 15U A5

Nm: Motor torque in Newton metre LIS, Hafr

R RIS

Kr: Specific torque constant of the actual motor =25
FELTL ) A 2 LR 2

Df: Device factor, depending on the IMD type, |
extended bit, and Peak plus option: i #% 1%k,
BT IMD 282, | 5 A7 A Peak +iL T

B 32767 Type 7 Peak plus | | extended | Df
L Zi=W1 E

IMD 122 B/C
IMD 122B/C X V 1.725
IMD 122 C \V 4 N/A 2.25
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IMD 135 C X X 2.6
IMD 135 C X \V 4
IMD 135 C V4 N/A 4
Example of converting a torque value of I Device (0xC6) / 10 = 600/10 = 60
2000 units: A AE N 2000 AR B: Ke= 2.66
Df=1.5

2000 60 15 2.66

32767 = e

2000 Torqueraw_value = 146 Nm

Torquevaiwe = 2000

10.6.2 Converting Torque Nm to raw values J&#A%E Nm 44 R i5E

To convert any torque value in raw values to Nm use the following formula:

ZOR R A P AR TR e B0y Nm, 35T LR 25K

32767
- 15

Example of converting a torque value of 14 Nm:

FAHAAEE Y 14 Nm (1741

14 32767

60 15 266 0162

14 Torquenm = 1916 Torqueraw_value

Nm: Motor torque in Newton metre

CEN KV P S SER TP N

Kr: Specific torque constant of the actual motor
SE B R B R 7 HHAE 2

Df: The same as in previous section

5 B

I Device (0xC6) / 10 = 600/10 = 60
Kr=2.66

Df=1.5

Torquenm = 14
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11.Protection and errors description (R 1=HE 1A

11.1 Voltage protection and errors &/~ {RIFF15H 1=

There are two DC-link voltage error mechanisms: 4 W B3 B} 28 B R A R WL -

1. “HW” mechanism (the trigger for the error is a HW signal but the protection and error are executed
by the SW) “H#ff” L CGEEZRARA S — MEHE S, (RSP AESGR B AT

2. SW mechanism AL

+
I V » Overvoltage error (HW, 860 V)

DC-link C\Di Pa(;il\“se;er — Overvoltage/Powervoltage error |

]

Figure 44 Voltage error and protection mechanisms

Kl 44 HL R CR 3B

11.1.1 Overvoltage error iB/E$H1=

The overvoltage error can be generated by both SW and HW mechanisms.

The SW mechanism measures the DC-link voltage and triggers the error at the DC-link Vmax
threshold (Reg. 0xA5 H, default 789 V).

The HW mechanism generates an error signal when the DC-link voltage exceeds 860 V DC.
Both mechanisms result in error 8 (OVERVOLTAGE), after which the drive is immediately disabled.

BRI AL 0 T AP A TR 2

BAFHLHIIN S EIR B R I E B T R KB B (FF 778 OXAS H, BRIN 9 789 V) Abfifk iz .
ME AL BT 860 V DC I, BEEHLHI A AR S .

X PR E 2 S EAE R 8 (OVERVOLTAGE), 2 JmIkah#s r R4k .

11.1.2 Under voltage error X [L$51%

This error is generated only by the SW mechanism. The threshold for this error is set by the DC-link
Vmin parameter (Reg. 0xA5 L). The error generated when the DC-link voltage is below DC-link Vmin
is error 5 (UNDERVOLTAGE), after which the drive is immediately disabled.

PEEER O SW OLEIAE R AT IR A A B EEEL Vmin 2280 R OXAS L) i E . EiEE R
T EREEL Vmin I’ AR RN R 5 (RIE) , ZJaWREha LRI EEH] .
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12.Errors and warnings £ f1%£ 4%

=5

The IMD has two ways to report faults: Errors and warnings:

IMD A7 Py i i b )y 30 IR

- Cause and action JEFE 173} Reset E8

Warning Normal parameter limits are beginning  Automatically reset when the cause is
e s to be crossed. No immediate action. removed.

If not addressed, some warnings might &S E HZIHEE .
escalate to errors after a timeout.

THia R IR S BRI . ASZEIRE

//fi:ijj o
WUERAR O, — L AT R AE RN 5
THR N R
Error Severe violation of limits, causing a Reset is done either from the controller,
dh i safety chain trip, and either an another USB device, or using the IMD
immediate motor stop or initiating a Manager tool.
safety run. From the application SW or another USB
TR R T, SR asERkF, JEy. device, writing any value to register Ox8E
B A% 1 LB S B %2 4B AT . resets errors.
Reset is not possible if the cause is not
removed.
AT ISR 53— USB &5 fii A IMD
WS T AEREE.
MBS FH A B At USB 15 45 ATl 7 21 25 47
#x OX8E K H B H iR

IR JRF AR bR, MR EE
Both errors and warnings are displayed on the IMD display and the IMD Manager tool.
R A S A SR AE IMD R BEA IMD Eedsi it TH b

12.1 Error list 2 13%3%

When an error is active it is displayed in the IMD Manager tool in the “Error(s)” field. Following is a list
of errors: 45 RGN, EORERTE IMD IR T RPN “45iR” FBh. DUR 2H5HR1%R:
Table 29 Error list and description

29 HR AR AL

IMD IMD Manager Safety run Error description
display | Error(s) field performed SRR
[ Error | IMD U4t o | AT 4IE4T

it BREE

no.IMD
L%k
A
2.

Checksum (CRC) error when reading parameters

0 BADPARAS N
© from EEPROM. This error can only be reset by a

|
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IMD IMD Manager Safety run Error description
display | Error(s) field performed B RO
L '_Et"Or IMD i %5 HER | $UTRAREIT

; BT

no.IMD
L%k
A
5.

SRR power-cycle (OFF-ON) of the IMD.
M EEPROM U ZHinf th A EG AT (CRC) #ik.
PR R Agl It IMD (1 sYRTEIR P E) &
EO

’ POWER FAULT No 7 A fault condition related to the IGBT module is
FELYE 2 H detected. il £ 5 IGBT HBLHUH I il .

RFE open
RFE JF

RFE (Rotational Field Enable) input is in low state.
RFE-5CH]. RFE (iefi/8 HD AN TR .

This error can be caused by three reasons: 4% ]

REHH DA =AM R 5]

e Timeout has occurred on the CAN-bus. Timeout
period defined in ms in register CAN_TIMEOUT
(0xd0). The bus time out error is enabled after
the CAN bus has reached operational state.

CAN 2K AN . fEZFf748 CAN_TIMEOUT
(0xd0) H1 PAZERD Hy AL i ST i o A e 8 P i
RIE CAN RRIABIZ TR 5 A FH .

BUS TIMEOUT e Communication error with the built-in charger
Yes & (after the communication was initialised at start-

ISE iy up). 5 A B 78 A RS AR R s EfE w61
JE) .

¢ Communication error with the built-in charger
(option). When resulting from this reason, the
error is generated automatically after warning 3
has been active during the Charger timeout
period and not cleared.

HNERES GERMP) MlEsR. BT R
B, FE7T FAmE N B R & 3 uk HoRTE R e, = H
B A IR
Bad or no motor feedback signal. The resolver

FEEDBACK circuit detects a fault.
4 Yes /&

St LR BHE 5 A REE S gl ds B EA il 2

8

DC link voltage is lower than DC-link Vliow or DC-link

Vmin.

NN o 25 1 o voc 1 ;
BELURFZR H AR T B REZR Viow BUE R EEZL Vmin.

6 MOTORTEMP Yes & Motor temper_atgre too_ high_. Motor-temperature
reached the limit specified in M-temp.

UNDERVOLTAGE

()]
oA
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IMD
display
[ Error
bit
no.IMD
BN
A
2.

IMD Manager Safety run
Error(s) field performed
IMD i3 HEIR | AT REBAT
BRFER

DEVICETEMP Yes B

s es

B LR =
OVERVOLTAGE Yes/No /7
EE eS/NO &/ 13

|_PEAK I&{H#1%  No 7

MOTOR OUTPUT
HLA LA

/

CHARGER 7% H

Error description

This error can be reset after the motor had cooled
down.

AR & VRIS E] M-temp 7L E HIHR
PR .

MR E NI EHE

IMD temperature too high.

This error can be reset after the IMD had cooled
down.

IMD & it &

HARRAIE IMD A A G EE.

DC-link voltage upper limits (HW DC-link
overvoltage or DC-link Vmax) exceeded.
BRI FBR (HW B BRI sl IR B
2k Vmax) .

The current to the motor exceeded the peak current

limit for more than 8 ms. HLAL H L I 06 B ¥ R 1)
it 8 ZAb.

The motor speed and direction cannot be controlled.
The motor either races at full speed or cannot move.
This error can be caused by four reasons:

ToiEFE R AR BEF T W] LA SHiEs, B4
TR, AR AT AE PO R R 5

e Non coherent parameter configuration.dE4H 1%

B E.

¢ Mismatch between the direction from the drive
and direction from the motor feedback.Zx 5} /7 [

5 N7 A AN ULAC .

e The phase sequence (W, V, U) is wrong. 47
(W, V. U) %,

e At least one of the phases from the IMD to the
motor is disconnected. M\ IMD F| il &/ bH —4
FEALWTIT o

Error in the charger (option). This error is generated
automatically after warning B has been active during
the Charger timeout period and not cleared.

There are a number of charger errors that caused
the warning that was escalated to the error. Possible
errors are listed in section 12.1.1 on page 253. The
active errors can be determined by reading the
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IMD IMD Manager
display | Error(s) field
| Error

Safety run
performed

Error description

IMD =R | BUTREEAT

bit
no.IMD
L%k
A
5.

BRFER

HIGHVOLTAGE

o Yes /&
I%JZE es &
PRE_CHARGE Yes B
es
iz =
HW-ERROR
T4
No &

BALLAST Yes B

- es
N =

charger error register.

FHASE R GEREM) . fFERBENHIEES B o
W HARERE, <A EREER.

AW Z RS IR FEE S TN R. 5 193 TUE
1211 55 7 ATRER AR 1R . AT ST FAR R AT
745 R E S IR BE IR o

HIGHVOLTAGE warning was on more than
approximately five seconds. = K& £f4: 7 K41 5
B

Pre-charge circuit failure. Mains power cannot be

connected to DC link. 7 7 Fo HL % il f . = R AN RE

puss =R RS2

Hardware component failure. Multiple reasons can

cause this error. For example:fi {42044 # % . 25

A AT e S EU AR . 20

e Aninternal supply voltage has failed P4 &5 HL )5 H
JE HH IR

e Internal communication to power-module has

timed out 5 FLYEBTE 1 A B8 (E O

e The controller has detected a power-module

error-condition 7 il 23 K6 I 21 HE P AR R s

e The internal current measurement has failed 4
41 L 9 0 2R

Determination of the precise reason can only be

done by experts, possibly also using the errors log.

AR S5 IR R e 1L 5ORFE, AT ReAT AR H

=

PIARYC)

This error can be caused by two reasons: it 1% 7] i
A SR R 5 -
e Ballast resistor overload. The ballast resistor

load has exceeded the configured value (Ballast-
P). This error can be reset after a timeout has

elapsed. il B BHIT 4 . il 5 B BHL 6 28k kit i
B CERS-P) . #BIE, A LLE B R,

e Hardware failure in the ballast circuit or resistor

PRI P B P L 5% ) A1 i P
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12.1.1 Charger (option) errors T8 (TEH) R

If the built-in charger option is mounted in the IMD, the following errors can be read from the charger

warnings register: {1 5 4 B 75 HL 28 1F 22 5 AE IMD 1, AT DL 78 He g2 1 25 47 e b B DL T A AR

Error text

IR A

Error description

IR

OPENCIRCUIT
by i

SHORTCIRCUIT
HLIH

CHARGERTEMP
7 HL AL S

The charger detected open circuit. No safe energy source is
connected, or a wire is broken. 7¢ FLAR A B Wik . & H IER G & B
Ui, B LR T .

The SE output is short-circuited. SE % H 47 #% .
For lead acid this error is raised when the SE voltage is less than

20% of nominal while charging. % T4, 478 I SE HUEK T FRAR
B 20% B, 2> H LA IR

The internal temperature of the charger is too high. 78 i %8 4 #5

12.2 Warning list Z 4 %13k

When a warning is active it is displayed in the IMD Manager tool in the “Warning(s)” field. Following is
a list of warnings: 4% & 4 T-HUF IR KT, B21E IMD W5 TRE) “245 (s)” FBH EoR.

Table 30 Warning list and description

& 30 E L AR AL

Warning | IMD Manager
bit no. Warning(s) field

TH | IMD B
= FE

Warning description

B hid

0 BADPARA
SR

1 Warning %% 1

2 Warning %% 2

3 COMCHARGER
7t AR IS

Parameter error. This warning can be caused by the following

reasons: Z . IE A AT REH LA R R 5] A2

e Deceleration ramp too long when “Run” signal is deactivated
4 BT ESEAN, REGEE K

e Calculation of motor-parameters gives an unlikely result

HALZEMTEEE T — MK RER4E R
Not used AA# H
Not used A&

Communication error with the built-in charger (option).

If this warning persists for the Charger timeout period, and the
IMD is configured to escalate charger warnings to error, error
3 will be generated.

Sending “clear errors” every 8 seconds will delay error
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Warning | IMD Manager
bit no. Warning(s) field

%%ﬁ IMD s #8148 45

Warning description

o R

& FB

4 FEEDBACK Jx /%

. POWERVOLTAGE
HHL 5 HE T

6 MOTORTEMP
H LR

; DEVICETEMP
WEIEE

8 Warning %4
|_PEAK HLi I fH

A Warning %5 A

B CHARGER 75 H1 7%

generation (until clearing errors is stopped) if the warning
persists.

H5NERBSE a5 MEEHR.

D SR T A TE LA N B[R] N RRSEAEAE, JF HL IMD g B 9K 7S

R s TR OV R, K AR R R 3.

INARE G RFEAAAE, B 8 ARIA—IR “IBEREEIR” RERHHRE N
(EREREIRIFE LA .

Unstable resolver signal. This warning is also active during blind

safety run. Zwtd a5 5 M FEE . IWE IR T <2 1a 47 A A 0 .

Safe energy voltage is lower than SE Vmin.

Jr % F IR LR AR T SE Vmin

--Motor temperature high. Motor-temperature reached 87.5% of the
limit specified in M-temp.

HL LI . HLMLIG B IR B M-temp ROt FRAELIY 87.5%

IMD temperature high.
Internal components temperature exceeded 72 °C.

IMD & 5 o

P ER AR R I 72° C

Not used AK{#H

Digital output driver is overheated % iyt ZX ) 25 i #4
Not used AK{#H

Error in the charger (option).

There are a number of charger errors that caused the warning that
was escalated to the error. These can be determined by reading the
charger error register.

If this warning persists for the Charger timeout period, and the IMD
is configured to escalate charger warnings to error, error 3 will be
generated.

Sending “clear errors” every 8 seconds will delay error generation
(until clearing errors is stopped) if the warning persists.

78 AR IR (IEF)

AL A IR S EUE S TN ENR . X EEn] DU B 7S AR i
TRAAF A R E o

AR R T AR T AR RN I 8] A RFERAEAE, IR H IMD FR B DR el
WEGTIION R, WA R 3.

R E G FFELAAE, & 8 MPRIE— IR “TERREHR Y B IR A K
(ERNSRRERIFIE N .
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Warning | IMD Manager
bit no. Warning(s) field

%%ﬁ IMD s #8148 45

Warning description

o R

& FB

HIGHVOLTAGE

C .
i s
D Warning %45 D
E HW-warning
f A
F BALLAST #Hiii#s

Ballast resistor is on too long (> 100 ms) while the Mains is ON. If
the pitch controller does not act for more than 5 seconds, a
HIGHVOLTAGE error is generated, and the warning is reset.

T YR FGE I 1 3h L BH BB A (3100 ms) o W RAR IR A 8%
AR 580, K mEs R, HEEES.

Not used #A#

This warning can be caused by the following reasons: ;%5 A] G
DN SEIVGE
e Current offset too high (too far from zero)

R R ES B R m (R ZERIT)

¢ Pt100 measurements are wrong, measured value cannot be
trusted

Pt100 &R, WEHEAE

e DI 10, 11 or 12 is high when not in manual operation mode (and
manual mode is enabled).

DI 10, 11 812 fEA AT FahBAERA (AP DHM) I

The ballast resistor load is over 50% the configured maximum

value. ffill 2 HL B £ 2k ic B e KA K 50%

12.2.1 Charger (option) warnings XH 88 (&) &

If the built-in charger option is mounted in the IMD, the following warnings can be read from the

charger warnings register: W1 4 & 78 LA 22 3E7E IMD Hr,  JUIAT DA 78 LA 815 Z7 A7 2 TR s U DL R

A
A

Warning | Warning text

Description

g

0 BATTEMP
IR =53

’ TEMPCHANNEL
e

2 VinLOW

3 Vin-VseLOW

The battery temperature is more than 10°C outside charging
temperature limits (-20°C to 50°C). Lead acid only.

FEL YL 5L FBE 8 7 R E PR (-20°C & 50°C) 10°C LA b, 4
(78

The defined temperature sensor channel is not valid.

58 SCHA il B A% JR 2 B TR

The input voltage from the DC-link is below 270 V DC.
BB A\ AR - 270 V DC.

The input voltage from the DC-link is not at least 15 V DC higher
than the SE voltage.
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Warning | Warning text Description

bit no. | et 37 iR

BENL
_I%l

H A R R 2= SE ik 15V DC.

The output current is too low compared to setpoint.

4 LOWCURR. I e
12.3 Error log 5512 H &

The IMD has an error log containing up to 20 entries. The log is a rolling log using “First In First Out”
principle, which means that it always contain the latest 20 errors generated by the IMD, with the latest
error at the top. The log entries are available in the IMD Manager and through CAN/CANopen. Each
entry contains the following parameter values at the time the error occurred (see description of the
register in the Integration manual for details):

IMD 5 — MU &R %E 20 M H A IR HE. HELMH “JeANkl” FNRRSIHE, XEWEE
LR IMD AR RH 20 MER, HEH R . X H A5 H A IMD & P8 e
CAN/CANOpen 3(15. #5 H#EO & HHR AN LN SHE GEEES B R BT I i35 17 880
)

Information | Register Description
=5 FEH 5%

IMD state 0x02 The state of the IMD
IMD JRZ
T-IGBT Ox4A The numeric representation of the IGBT temperature
IGBT i £ FI B E R i
N act (filt) 0xA8 The filtered actual speed value in units
LU S5 B BN S B B
N cmd ramp 0x32 Speed command after ramp in units
DAIBEE g B A7 B35 i %
| act (filt) Ox5F Actual filtered current value in units
S B e 3 I ) SRS L AL
DC-link OxEB The filtered voltage of the DC-link in units
voltage LR 1 F i U LR
Drive status  0x40 Bit map representation of the state of the internal flags
P HRER SRS AL B B
Logic in 0x9B Bit map representation of the state of digital inputs and some
block internal flags
B NARZS AN — 25 R 25 0 A B o
Out block 0x98 Bit map representation of the state of digital outputs
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Information

'f_\—Ei: l%\

Power
board
status

Actual
current limit

Special
command

Error
register
value

ID

Timestamp
1 (Device
enabled)

Timestamp
2 (power)

Timestamp
3 (life)

Register
TR

0x63

0x48

0x03

Ox8F

N/A
N/A

N/A

N/A

Description

Ei£13%)
e IR AL B o
Status of the power board F 5 KR A

The current limit used at the time 4 {8 FH [ B3 R 461

The values of the special commands register. If a command
was executed, the register contains the feedback for the
command.

Rk 2 A E. WRPAT T — a4, WFAZE RS 1%
A1 A5t
Active errors at the time the error occurred

R R AR IS 1) ik A A R

Special ID information for the error 4% ID {5 5

A relative time stamp (seconds) for the entry indicating the
time elapsed since the last time the device enabled flag was set
Z HIOAX R E (B, BB BRiEE R &R E R LI
i [a]

A relative time stamp (seconds) for the entry indicating the
time elapsed since the last power on of the IMD

FHEAXS I EEC (2D, #6575 IMD Bkl s el (K A

A relative time stamp (seconds) for the entry indicating the
time elapsed since the IMD was delivered from the factory, or if
the IMD is older, since the first time a firmware supporting error
history was installed. This time counter only counts time when the
IMD 24 V DC supply (external or internal) is on.

S H B EEL (BP) 5 #RasH IMD WL 22 R4 i
], BE AR IMD BIH, WS B 58— IR 22 SCHpAR R i S il ¢

(1 il 14 J 8 3ok BT TR) o R 1D 125088 RTH 5 IMD24V B i LR
(HMERERAER) 4TI RIS 1]

For IMDs that were delivered with FW older than 1-08-0 (first FW

with error log) the life time stamp is relative to the time when the

first FW supporting error log was installed on the IMD.

X AR KT 1-08-0 CGE—MESEIRH ERESE 1)

IMD, Z3 i AAHXS T IMD b 2238 55— AN SCRFRT iR H 25 1 [ 1

ing T

The last error further contains the following parameter values at the time the error occurred (Extra info):

BEHREENNUTSHE FUMEED

Register | Description
FER | #a

R — MR

Information

'f_\—Ei: l%\
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Information Register | Description
8 wEE | HR

Actual position 0x6D The actual position based on the resolver and rounds count
BT AT s A R SE R A B

Actual position SSI  0x6F The actual position based on the SSI encoder count
T SSI gt et v+ H ) L brhs &

1st error in power  0x94 First error (code) on power board since last clear error

board command.
H EERE R G, BIER EHIE MR (D)

Ballast energy 0x45 Values of Ballast energy counter (low 16 bits), Current

counter (L) and overload integral (High16 bits),

A BURAER ORI (616 6D, Byt BB (7516 60

SE voltage 0x66 Numeric value of the safe energy voltage
Jei 2 B YR R R B

SE mid-point 0x61 Numeric value of the safe energy mid-point voltage

voltage T 4% LB o LR g

T-air 0x4B Numeric value of the air temperature inside the IMD
IMD P4 25 =il B2 B B0

(dbg) *temp 0x9A Dynamic pointer register used for debug by DEIF engineers
i DEIF TAEI A 3l ) shaSda ¢ ar 47 a4

(dbg) *ptr1 0xB8 Dynamic pointer register used for debug by DEIF engineers
i DEIF ZTAZ)M A T B shaS a5t ar 47 a5

(dbg) *ptr2 OxBA Dynamic pointer register used for debug by DEIF engineers
i1 DEIF TR A TR s sh S et a5 /7 4%

(dbg) ptr1 0xB7 Dynamic pointer register used for debug by DEIF engineers
i1 DEIF TR0 A Tl s sh S et a5 /7 4%

(dbg) ptr2 0xB9 Dynamic pointer register used for debug by DEIF engineers

Hi DEIF TAE)TAH TR sh S 15w A7 48

The error log also contains a distribution representation of all errors occurred during the “Elapsed
time:life” (the time elapsed since the first FW supporting error history was installed), showing how
many times each error appears in the log:

B H SRS “d e a7 CHZARE SRR T SR PE LIOR D Je) & 2L i plr A B ik
R AR, BB M RAE H ST BRI
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~ Error distribution

0:BADPARAS
1:POWERFALLT
2:RFE

3:BUS TIMEQUT
4:FEEDBACK
5:UNDERVOLTAGE
E:MOTORTEMP
7:DEVICETEMP
B:0VERVOLTAGE
9:1_PEAK
A:MOTOR QUTPUT
B:CHARGER
C:HIGHVOLTAGE
D:PRE_CHARGE
E:HW-ERROR
F:BALLAST
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13.Parameter description =% A

This section describes the parameters and CANopen objects that can be used in the IMD. Internal
parameters are not included in this description since they have no value for the user. Where bit
mapping is relevant, it is described separately in section 13.2 on page 261. The full parameter list can
be found in section 13.3 on page 282.

The parameters are identified by their name. Each parameter is mapped to a specific memory registry
address (Reg. ID). The same number as the address is also used as a CANopen object. For example,
Motor_Nom_V parameter that has a registry address 0x06, has a CANopen object ID: 2006.

AT AALE IMD A 240 CANopen Xt 5. WHEZEUAWIRAEARU I, BONEANT R %
AOE. SO AR AR5 201 TUES 13.2 * b SR . SE B S BIIR AT A5 215 U5 13.3
Tk

SR AR RS EERN B —MREE A ARE N R (Reg D) o 5 HbkAH E] 1) 407t A
£ CANopen X} %t 40, yEMthE A 0x06 1) Motor_Nom_V 2% E.f5 CANopen %1% ID: 2006

13.1 Parameter types 2357

Parameters are used for different purposes depending on their types. Some parameters are used
instead of constants in the SW, some parameters are used to invoke an action, some are for
configuration purposes and so on. The purpose of a parameter can be determined by its type. The
following table describes the different parameter types:

SRS IR T e, AP -SSR T E, —SSHHTHEMAERE, AT
BHME. SHHALET BB E . FTRAMH T AFERSHEER.

Table 31 Parameter types

* 31 RN
Type Typical Description
KA access Rk
rights
L Ricku |
BUFR
Configuration Read/ Parameters used for static configuration of the system. These
fip = write parameters are typically only configured once before commissioning.
BB Example of a configuration parameter is Maximum peak current

(0xC4). 1 T ARG s SHC E KIS H. XSl % AR A RTCE — K.
Fic B S A7 Bl fo K IE(E LR (0xC4)

Status Read Parameters used for information about different states and other
RA only information about the current state of the IMD. Typical example of a
A3 state parameter is Logic in block, used to determine the state of the

digital inputs (0x9B).F T- A [FIRA(E A0 IMD 4ERIRESE B SE. IR
SSH ARG R ET, HTHERTHmA (0x9B) KIRE.

Protected Read These parameters are used for values that needs to be configured by
g only the manufacturer, but may not be changed by the users. Even though
sk the seemingly access rights for these parameters are Read/write, it is

not possible to write to these parameters. Example of a protected
parameter is the Device design current (0xC6).ix 62 %5 ] T 75 B il itk
B P ARE S IME . XS HE R WAR 2 5E, ik
EEANRESE ., 2R SEI RG] S F R IR (0xC6).
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Typical Description

access HiR
rights
L Ricenif |
BUFR
Set-point Read / Parameters that are typically used by the application SW. They would
W A write usually be accessed through CAN/CANopen, but they can also be
RIE used from the IMD Manager. It is not necessary to invoke an action

after a change. Action will be taken automatically by the IMD. An

example of a special parameter is a position destination (Ox6E).

r” FHER A8 A 1240, 185 mTisid CAN/CANopen Vi i, {HAHF@E
i IMD 8 . R o FH A #RAE. IMD ¥ B 3RBATE). K

ﬁfki%;lﬁﬁ’]— MBI AL E H i (0x6ED .

Special Read / Parameters that are typically used by the application SW. They would
S5 write usually be accessed through CAN/CANopen, but they can also be
B used from the IMD Manager. It is not necessary to invoke an action

after a change. Action will be taken automatically by the IMD. An
example of a special parameter is a Device enable (0x51).
TLFHZFMEF‘L_T%“@FHE’J’%%I i % A] 3@ F CAN/CANopen i), {H -t 7] @

i IMD 48 . EUEERMAEE. IMD ¥ B3 RIUTS. FF
ﬁfk%i&ﬂﬁ~ MRBRRE A (0x51) .

Function Read / Parameters that invoke and action of the IMD. Typically, it is the write
T 8e write operation to these registers that invokes a specific action. In two
BIE functions (EEPROM operations, 0x83 and 0x84) the value of the write

operation, defines which configuration to load/save. An example of a
function parameter is Cancel Errors (Ox8E).

W HAAEAE IMD (S5 8%, AR EEIER R IX AR EAN
e, 7FEPIANTRE (EEPROM #:1E, 0x83 Al 0x84) w1, B N#EAERIMHE
E N T BINBMRERIBEE . RS — R BE# R (0X8E) -

13.2 Parameter bit mapping 5 {7 8¢

This section describes the mapping of bits in parameters where single or multiple bits represent

specific setting or state. A< TR S h AT LG, HA AN BRE AR R R e B BUIRES .

Attention
0 “Not used” or “Reserved” bits must not be changed.
HFE
“RBER” BCCPREE T AT R

13.2.1 User options (01)FH ~3%£ D (01)

See also general definition of the parameter in the parameter list.

IS B EHN R ZH—BOE o
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Table 32 Reg. ID 0x01, CANopen Object ID 2001

7 32 Reg.ID 0x01, CANopen %% ID 2001

Bit 0

Bit 1

Bit 2

Bit 3
Bit 4

Bit 5

Bit 6

Bit 7

TEMP_MOTOR_PT

ON_TIME_PT

SSI_TYPE

Not used
DIRECT_SAFETY_RUN

SE_TEST_ANYWHERE

AC_RESTART
SAFETY_RUN

|_MAX_EXTEND

Motor temperature sensor: HLLIR 14L& 2%
0: KTY 84/PTC
1: Pt100

PT100 filter: PT100 JEJk 25
0: standard low-pass filter FrvHEARIE R 25
1: extended low-pass filter 4™ & /G JE Ik 2e

Type of SSI encoder:SSI & fi 2% 27 .
0: 12+12 (Multi-turn) £ #%
1: 12+1 (single-turn)#.5%

Device enabled if no limit switch is active at start-up:
0: Drive must be enabled in order to make a safety run
1: No extra command is needed to initiate a safety-run
(disabled if motor temperature < -18°C)

USRS BAE IR AT, e Ja H -
0: AR HSRBh 44 REHEAT = 218 1T
1: BEIZEIBITIEH ML (R BN E<-18°

Safe energy test initiation:

0: SE test can only be executed if a limit switch is
activated

1: SE test can be executed with no regards to limit
switch

Ja & F RIS 20 -
0:SE Mk K BEAE IR ALIF R I b $hAT
1:SE AT 7 A R FRALIT R A H 0L T AT

Safety run when AC mains return after AC mains
missing during safety run:

0: No new safety run

1: A new safety run is automatically initiated when the
AC mains returns while the IMD is in state 12 (Safety-
run pending). The IMD goes to state 12 if the AC
mains is missing during a safety run.
ZABAT IR AR BRI, AU R YRR [ I ) 22 42
IB1T

0: WA ZAIBT

1: S IELR H IMD A TR 12 (RAIEITH
) I, BENEINFNLEEIT. WRELZ 2T HIE
ZIHEEER, IMD RS 12,

Permissible value of | max peak:

0: I max pk can be maximum 100%

1: I max pk can be maximum 115% (with reduced T-
peak)
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Bit 8..10
Bit 11

Bit
12..14

Bit 15

Bit
16..18

Bit 19

Bit
20.. 21

Reserved

CHARGER_ERROR_TRIP_
S_CHAIN

SE_TEST_PWM_TIME

SE_TEST_LONG_SINGLE_
PULSE

PREHEAT_CURRENT

PREHEAT_MODE

BALLAST_ENERGY_COOLING

| 5 K UEEAR ) O VFE -
0:1 e KIE{E R 0Y 100%
101 B RIEAE TR N 115% (T Igga/h)

Behaviour of the IMD on charger error:

0: Charger errors remain as warnings and do not
escalate to errors. Safety-chain is not tripped, and
safety run is not performed.

1: Charger errors escalate to errors after the Charger
timeout, thus tripping safety-chain and causing a
safety run.

78 LA AT IR IMD 4T

0: RHEBEHRENEGRE, ATIAHIR. 28
BEABEIT, DNPATEZAEIBAT,

1: FoHLSMEIRTE 78 L aH B 5 FHOR AR, NI %2
A HEBE T I 2 BT R EIEAT

SE test current resistor PWM or time factors:

See description in section 8.4.5 on page 129 .

SE W3t FL it B B PWM A 18] (R 2%

HZH S 97 TR 8.4.5 Fi i .

Enables long single pulse for SE test. See description
in section 8.4.5 on page 129

A SE s KBkt . WLEE 97 T1ER 8.4.5 51 A

Current used during pre-heat: 7l £ ] ff B ) L7 -
: 1/8 of | con eff
: 2/8 of | con eff
: 3/8 of | con eff
: 4/8 of | con eff
: 5/8 of | con eff
: 6/8 of | con eff
: 7/8 of | con eff
: 8/8 of | con eff

Preheat Mode: Fil#5i
0: Iq from Speed 0 Iq K H#/Z 0
1: Iq from Torque 0 Iq 3k F#H%E O

Devisor for adaptation to cooling ability of the ballast
resistor. Lowest devisor is for lowest cooling ability.

T N B A EBE AR E . SRS E A T s AR
»ERE

0:/8

1:/6

2: /4

3:/2

NO OB, WN-20

Page 263 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

Bit 22 MANUAL_OP_360 ENABLE 0: The use of manual operation 360 is disabled £

B#EAE 360 1% H
1: The use of manual operation 360 is enabled J& F]F
ShEEAE 360 HI1E A

Bit 23 SCI_STATE_MAN_OP 0: Manual operation can only be used if SCI inputs
state is OK F-ah#fE LA TE SCI i NIRAS IEH B A Re i
H

1: Manual operation can only be used if SCI inputs
state is not OK Fzh#/E L fE1E SCI i NIRAAS IE i)
f8

Bit LVRT_TIMER Configuration of LVRT timer: it & % i 52 I 45 A & -
2802 0: LVRT timer is disabled 1t /% % i & i 2 4%
1: Safety run is performed 5 seconds after a mains
failure I LR ME 5 5 FPREAT %418 1T
2: Safety run is performed 10 seconds after a mains
failure = YR HFE 10 B 5T %4817
3: Safety run is performed 15 seconds after a mains
failure = YR IR 156 b5 T %4817
Bit 28 SAFETY_RUN_RESTART _ New safety run after limit switch 1 cycle:[RA7 ¢ 1
ON_LS1 WG B 241817
0: No automatic safety run possible after limit switch 1
is activated and the IMD is in state 16 (parked tripped)
FRAZFF G 1 30E B IMD &b TR 16 EHLEkIFED 5,
ANFREHEAT H B Z 4 AT
1: If limit switch 1 is deactivated while in state 16
(parked tripped) a new safety run is automatically

initiated Q1R FRAZFFIC 1 7EARES 16 (EHLBkIRD 15
H, WE3EIH N Z BT

Bit 29 S-RUN-SPEED_PROFILE Enables speed profile in safety run 7£ % 4xiz 4794 Ji
TR B S

Bit 30 MANUAL_OP_ENABLE 0: The use of manual operation is disabled 2% F -5/ #
YERIAE A
1: The use of manual operation is enabled & 1 -5
YERIAE A

Bit 31 BRAKE_HALF_POWER 0: Full output power for the brake iz 2% i) 4% H Th %

1: Half output power for the brake il 54 H1 T 2 ) —
ilé‘

13.2.2 User state (02) H FiR75(02)

See also general definition of the parameter in the parameter list and a description in section 6.1 on
page 68, where most of the states are described. In the full list that follows, the path states are also
listed. Path states are states that are used to get into (xx entry), or get out from another state (xx exit).

Some debug states are omitted from the list.
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ANz

BRI SH — g XANE 55 TUE

6.1 TR, A TR HRE . TR e

@J%%EP EHIH T BARAS . BERESEH TN Ox A S —RE e 1D B H PR

111,\ o

FIRHAN T — iR

Table 33 Reg. ID 0x02, CANopen Object ID 2002

7 33 Reg.ID 0x02, CANopen %1% ID 2002

Value State IRZ
&

0 N oo oo &~ WO N =~ O

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PwrOn Delay i Hi iR
Normal Operation 1E % {F
PwrOn Checking i FEL 6 75
PwrOn @Parked - H1 5 {541

PwrOn not parked cold | i j5 RIEH] BEHLA

PwrOn not parked  _E HiJ5 R fEHL
Start-up Fatal error J5 /™ H {4 i%

PwrOn @Parked tripped 5 HLIs 22 4% 7 T

CAN timeout CAN #EH}

Blind safety run initiate JF 33z 47 /3 )

Error- SCR tripped 4i#-SCR B/
Safety run step 0 %4547 5% 0
Safety run pend. % 4=ig {7815 .
Park not enable 7 J&i F{E 41

Safety run succeeded % 4%iE 4T )
Safety run timeout % 4=iz 17
Parked tripped 15 H1#k

Parked ready 15 #/L#E % w24
Safety-run timed out %41z {7 #8 )
Safety run setup 42T R &E

Park blind safety run exit i P I3z 1T

SE-test entry SE-Jli{i#k A\

SE-test HV SE-Jlix = &

SE-test HV rest SE-Jix = KK E
SE-test ready SE-JlliR#E % 5t 24
SE-test PWM ON SE il PWM $zi@

Page 265 of 341



IMD 100 Integration manual 4189360015 Rev. H P1

Value State RZ
&

26 SE-test rest 0 SE illli{fk & 0
27 SE-testrest 1 SE il k= 1
28 SE-test PWN rest SE i PWN 1k &
29 SE-test ready PWM SE ik x4 PWM
30 SE-test exit SE MR H
31 Pre-heating entry Fii#it A
32 Pre-heating on Hi#JT 3
33 Pre-heating exit 78
34 Pos. Preset entry 17 & il it A
35 Pos. Preset fi & i %
36 Pos. Preset exit fii. & iR H
37 Batt SC trip Hiith SC B[]
38 Pos. store cmd i1 & {74
39 Pos. store timed £ & 17 fi# & i
40 Brake test |zl
41 Brake test exit il 2l iR H
42 Pre-heating warning Fi##& &
43 Usr Oper. Mains, disconnect
Usr #:1F. HIJE, BT
51 Pos. store timed Mains, disconnect
B BAF A E N R, BT
52 SE-test pulse ON
SE Mk T I
53 SE-test pulse rest
INRWiT U VIS
54 Safety run step 1 %4175 1
55 Safety run step 2 %4z 75§ 2
56 Safety run step 3 %4847 0 9% 3
57 Safety run step 4 % 4izi7H 9% 4
58 Safety run setup 0 %42 T#HE 0
59 Manual operation mode T #/E AR
60 Manual operation mode exit Faj#AE i 0E H
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13.2.3 User demand (03) 5 P55k

(03)

The user demand register defines and initiates the actions available with Special commands.

See also general definition of the parameter in the parameter list. This is the full list that is also used
as feedback.

F 55 SR A7 A 2 SO R S Re ik i 2w AT
HEZRSHINRTSHH)—BOE L. AW AER BRI ERESE.
Table 34 Reg. ID 0x03, CANopen Object ID 2003

7 34 Reg. ID 0x03, CANopen *f% ID 2003

Value
&

0

1

10
11

12

13

Name
ZHR

Idle [H &

lllegal / unexpected cmd
from this state / condition

BRIRZS 2 A T BYARIR RS

cmd

Pre-heating i #
SE-test initiated

SE ) 3l

Position preset i & %

SE-test, PWM load ON
SE Wik, PWM f#7F A

SE-test load OFF
SE-JIlR 51 2 % A

Store position i f£ {7 &

Brake test ON |zl T
Ja

RUN input is low
RUN #ii A\ fi

Enabled is still ON
Ja AT AL T I B IR A

Enabled is still OFF
Ja AL TR RS

Mains disconnect

YR I T

Mains connect

Description

ik

Use to terminate present function T2 1F 47 Th g

A special command that is not legal or from the present state
or condition was executed

PAT T AGIEEATT & LIRS BT IR TR 2

Starts pre-heat JT- 44T #4
Initiates a safe energy test J& 51 J5 #% HLJE M

Enables preset position J&i Fi Fil % 7. &

Turns output modulation for safe energy test on

79T T 5 & B Pl X e i L4 3 1

Turns output for safe energy test off. This command will also
stop a pulse. K H 2 A Re RN H iy 545 1Bk
‘\{l:ljo

Stores present position 771i# 4 i 17 &

Initiates a brake test J& 2l 2

The requested command cannot be executed because the
RUN input is low oy AT IE K A4, KA RUN Hi A Jd %

The requested command cannot be executed because the
device is still enabled JTLIEFATIHER M54, BN &L T
Ja RS

The requested command cannot be executed because the
device is still disabled JoiEHATIE R K4, FIAR&TIAT

Disconnects AC mains from the DC-link W32 37 U8 5 B
RELR ) EE

Connects AC mains to the DC-link
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Value Name
& ZHR

LR

14

115

16

17
18
11

20

21

22

26

27

28

29

Trip SCR output

Bk SCR %t

SE-test, single pulse load
ON

SE Wik, ki EITH
Mains OFF HV

LR AT e e

Fan ON X &7 /5
Fan OFF X5 2%
USR_DEMAND_19
MRk 19
USR_DEMAND_20
3K 20
Restart IMD

&5 IMD

Enable IMD restart
J&a F IMD & 3

Disable manual operation
command

LTRG-S

Cancel special command
26

BUH R IR 2 26
SE discharge ON
SE I

SE discharge OFF
SE i HL KA

Description

iR

WSS IR B B B2

Turns the Safety-chain relays off

R AR AR LS

Turns output pulse for safe energy test on

TR % 4 fg sl il ke

Disconnects AC mains from the DC-link, with no possibility of
automatic reconnection Wi A2 it IR 5 B BREE &R, A
A] B8 H 3

Turns the fan on 7 X%
Turns the fan off. 5< [ X5
Not used A4

Not used Af#

Restarter the IMD. Se section 9.12 on page 190 for more
information. EHi/H3) IMD. E2{5 B 155 WL 144 TU2E 9.12
:EIAO

Enables IMD restart through special commands (command
21) in the IMD manager, or through CAN. Se section 9.12 on
page 190 for more information.

R IMD IS R R TS (A2 21) B CAN 5 ] IMD
H)H. BZERIES I 144 115 9.12 75,

Manual operation is disabled. £\ 2% Ff] T3l 1F .
¢ If not in manual operation state, it is not possible to go

into manual operation. WIS A& 4L T Fah#EMERE, WLk
BEANFBHRIE.

¢ Ifin manual operation state, it is not possible to move the

motor. WIRALTFAIRIMERES, WEEBE L.

Cancels special command 26. If register 0x01 bit 30 = 1,
manual operation can be used again. BUH K kT 4 26, 11 5%

FAEa% Ox01 £7 30=1, Ww] DLF R Fah ik .

Connects the ballast resistor to the safe energy to discharge
ultra-capacitors. Se section 9.13 on page 193 for more

information. il i B FH 1252 2] f5 2% H U5 DAXS 68 2% HE 25 48 i
H. AXEZELE, B3RS 147 10 ERSE 9.13 75,

Disconnects the ballast resistor from the safe energy to stop
discharging ultra-capacitors. Se section 9.13 on page 193 for

more information 4l 2 Fi FHL 5 % 4= g S Wi T LA IR XS 2
HAH . HRPMER, WS M 147 T ERSE 9.13 41
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Value | Name Description
(=l FHR iR

31 Clear errors Clears errors in the IMD. Has the same function as the “Clear
ER AR errors” button in the IMD manager.i& R IMD H iR, 5
IMD 28 i “IREREE R 7 ST REARTA .
32 Initiate safety-run Initiates a safety run. Has the same function as the “S-run”
BN RA AT button in the IMD manager.)3 8% 41247, 5 IMD M= fF

) “S-run” FEL T REARF] o

13.2.4 Drive status (40)IRzhE2IR7A (40)

See also general definition of the parameter in the parameter list.

This register is read only and indicates the status of different functions in the IMD.
HIEZ RS IR S EH—BoE

AT e R, M TR IMD AR E D RERIRES .

Table 35 Reg. ID 0x40, CANopen Object ID 2040

% 35 Reg. ID 0x40, CANopen X} % ID 2040

Bit 0 Dev.Enabled 0: Drive disabled, 1: Drive enabled (hardware enable)
O:IRBNASAEH], 1:IKEhA%fE A CBEPE D

Bit 1 NcRO 1: Speed control (as well as torque control) is disabled. The
switch to the speed ramp is disabled and the N cmd (ramp) is set
to zero.

1. FEAIEEERE] (BARHAESERD o EESOET RPEEM, N omd
(s WENF.

Bit 2 Lim.sw+ 1: The logical input assigned as Limit plus is active
1 J3C BRI I0 £0 32 s N A 3K
Bit 3 Lim.sw- 1: The logical input assigned as Limit minus is active
1 73 BE N R Al ok 4 312 A s N AL
Bit 4 OK This flag is turned on (from 0 to 1) the first time the IMD is
EE enabled, and stays on as long as the IMD has power (24 V DC).

Once active, it stays active with no regards to the state of the IMD.
AR ELE IMD 55— 8 -7 (N0 2 1), FF7E IMD i@

(24V DC) MHREEATIPIRGS . — HEGE, BB RTINS, 5
IMD FRATE R

Bit 5 |_red_to_l-con-eff 1: Current is limited (reduced) to I-con-eff (I-nom) due to 100%
overload energy integral

1: T 100% d#kpe & 5, Hmg RS (K A I-con-eff (I-

nom)
Bit 6 N-limited T mode 1: when all the following conditions are true:
. LU PR SRR N E
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Bit 7

Bit 8

Bit 9

Bit 10

Bit 11

Bit 12

Bit 13

Bit 14

Bit 15

Bit 16

Bit 17

Bit 18

Position-control
A7 B ]
Speed-control
R JEE A7 )

Low speed

I

Ref.sw

Cal0

Cal

Tol

SCR 1and 2

Brake delay on
HIBNIEIBTT
SignMag

N limit
N R ]

N limit +

N PR i+

e Speed limit in torque mode is active (M-set, Reg. 0x90 <> 0)#1
FEAR T PO P PR30S (M-set, Reg. 0x90<>0)

e Motor is running HLHLIEAEIZAT
e N-limitis < 100% N-FR{E<100%

1: Position control is enabled (Pos Kp > 0)

: AL E R (LE Kp>0)

: Speed control is enabled (Speed Kp > 0)
o A ] GEJE Kp>0)

: Actual speed is very low (almost stopped)
: SERREEZIEFAR UL

1: The logical input assigned as Ref.sw is active. If two inputs are
defined as Ref.sw, any of the inputs can turn this ON (1).

1: ZBCA Ref.sw 5 NBIE . WA A E SCH
Ref.sw, WAEFHAZIFIIFE (1) .

1: The IMD state is Safety run (state 11)

: IMDIRE R % 4istr CIRE 11D

: The IMD state is Normal operation (state 1).

: IMD RS NIEF#IE CREZ 1 .

: Actual position within the position tolerance window

s DEEAZEE DN SERR B

: Safety Chain Relay output is open (tripped)
: Safety Chain Relay output is closed (OK)

ARGk A ITOT (B

: AR AL A (EHD

: Brake delay is active (only while the delay is actually active)
o HIBNEIREOE (4 IR S FRsuE )

1: The speed value is reversed through logic input (N cmd
Reverse)

1038 12 o\ I e EEE(N ecmd Reverse)

1: when all the following conditions are true:4 P T 5 4643415
I
¢ When the N-limit (Reg. 0x34) is configured to < 90%
2 N RME (Reg.0x34) Mt & N<90%
e The IMD is in Normal operation state.
IMD Ab-F- IEH B AEIRES
1: when all the following conditions are true:>4 LA T i & 1354
LI
e Positive direction speed limit is configured to <100% iE []35 &

N

_—

—_—

N

_—

_—

- O -0

_—
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Bit 19

Bit 20

Bit 21

Bit 22

Bit 23

Bit 24

Bit 25

Bit 26

Bit 27
Bit 28

N limit -
N PR -

| red:I-lim-SE-Dig

Imax-overl-reached

| reduced:l-red-N

| reduced:l-red-TD

| reduced:l-red-TE

>10Hz

| reduced:l-red-TM

Ird-Ana

Overload-warning

PR i1 i & 9<100%

¢ N-clip is enabled (either through logic input configuration or
through CAN command)N-clip C\)5 F G 32 48 4 A\ e & 5lE
L CAN 174>

e The IMD is in normal operation state.IMD &b IE # #A/EIR TS .

1: when all the following conditions are true:4 P T 5 464345

FL

e Negative direction speed limit is configured to <100% Jx [F]i% &
PR 1] i . <100%

o N-clip is enabled (either through logic input configuration or
through CAN command)N-clip 245 ] Gl 2 4 A\ ic B oE
it CAN a4

e The IMD is in normal operation state.IMD &b T~ 1E # #:/E R

1: when all the following conditions are true:4 LA T A & 4E:31 5
LI

e |-lim-SE-Dig limit is configured to <100%
|-lim-SE-Dig FR il it & 41<100%

I-lim-SE-Dig is enabled (either through logic input configuration
or through CAN command or AC mains supply missing

I-im-SE-Dig T\ A CGiliid iZ 484 A\ BC B 5odid CAN i &L
VIR NN

1: The maximum allowed overload energy integral is reached.

1: BB AR RV EREER 7.

1: The current is limited due to speed above I-red-N

1: HTHEEET l-red-N, 522 PR H)

1: Current is limited (less than | max) because drive temperature
reached I-red-TD

1. HTIKENEEEEIAR] I-red-TD, HHZ BRG] (/N I max)
1: Current is limited to I-nom because drive temperature reached
I-red-TE

1: BT IEBhEHREILE] I-red-TE, HFHEREIA 1-nom

1: Output frequency is higher than 10Hz

1: Hth i1 10Hz

1: The current is reduced because motor temperature reached I-
red-TM

1: BT HPUREIAS] I-red-TM,  HLIRTFEAR

Not used A1

1: The overload energy is almost used
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Bit 29
Bit 30

Bit 31

Reserved {3

I-limit-M-mode

HndWhl

1. d#mesE) LT

Not used A1 F

Configuration state of maximum current limit (configured by 0x52,
CAN): e K HL R O FC BDIRAS (H1 OxB2 iR &, CAND -

0: Imax pk (0xC4) is used as current limit

0:Imax pk (OxC4) Fi 1 B, i PR 1]

1: The smallest value of Motor | max (0x4D) and Imax pk (0xC4) is
used as current limit

1: HHL I max (0x4D) #l Imax pk (OxC4) /M F1E B R
il

Not used A1

13.2.5 Device mode (51)% &&= (51)

Changing a bit in this register to one executes a command. The command is executed once and the
register keeps the last value written. To execute another command or the same command again, write
to the register again. This register is used by the application SW during operation.

See also general definition of the parameter in the parameter list.

KA as i — A SOy 1 B PUT — %Ki % BIT IS, TR RERESANE. ZHKHI
TR AL BRI S, BRSNS ST AR AR E] B S AL P 3

HEZ S EINR P SH—B0E L.

Table 36 Reg. ID 0x51, CANopen Object ID 2051

# 36 Reg.ID0x51, CANopen %% ID 2051

Bit 0

Bit 1

Bit 2

Bit 3
Bit 4
Bit 5

Bit 6

Bit 7
Bit 8

Reserved 1#

SPEED =0
HE =0

ENABLE OFF
Jei FH 22 1]
Reserved 1%

Reserved 138
I-LIMIT-DIG

N-clip

Reserved 1%

Reserved x4

Forced speed command value = 0 (NcRO). No speed command is
executed while this bit = 1.

TEHEFETEAE = 0 (NCRO). %7 = 1 I AHATIHE 4.
Disable Drive 2% I z) #5

Activate I-lim-SE-Dig
i 1-lim-SE-Dig
Activate “N limit+” and “N limit-“ speed limiting

JAB) “N AR+ A1 “N BRFR-" BRE
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Bit 9 Reserved 148
Bit 10 Reserved 1
Bit 11-15 Not defined & X

13.2.6 Device option (5A)iX&iET (5A)

See also general definition of the parameter in the parameter list.
FIEZ RS HHNR P S —BOE o

Table 37 Reg. ID 0x5A, CANopen Object ID 205A

% 37 Reg. ID 0x5A, CANopen %f% ID 205A

Bit fif Short symbol | Description
e ik

Bit 0 Reserved & &
Bit 1 BALLAST_EXT Overload calculation algorithm. Must always be 1
AEOHRERE L. BAURZE N1
Bit 2 Reserved {4
Bit 3 CoastStop 0: Coast-stop off. The motor is held in position also when stopped

R HE AL 1: Coast-stop on. The motor is in free run when stopped
Use always zero.

0: MRPEEBUFHLOCH . LIS Lt R4 LE SR AL
1. BEEEHUIT R BHUZIER AT B fisHIRE

IR E.
Bit 4 Reserved ff:%  Protected bit, HW depended setting s {#447, LT E
Bit 5 Reserved f#% Do not change A8
Bit 6 Reserved f£% Do not change 442
Bit 7 Reserved {#%  Protected bit, HW depended setting 2 {447, fEAEEGR T E
Bit 8 Start-up 0: No delay (default)
DELAY 1: Additional start-up delay (1.8 s)
JABNAEIR 0: JLIER (BRI
1: MINEZhER (1.8's)
Bit 9 Reserved f£% Do not change A i§#4x

Bit 10 Reserved {8 Do not change A 4%
Bit 11 Reserved {8 Do not change N iAr

Bit MotorType 0: Sync.Servo [&]25fal il
12.13 RIS 1: Async. V/F (without resolver) 5. VIF (R 4mfi &)
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'iiﬁilll

Description

Bit 14
Bit 15

Bit 16
Bit 17
Bit 18
Bit 19

Bit
20..22

Bit 23

Bit 24
Bit 25
Bit 26

Bit 27
Bit 28
Bit 29
Bit 30
Bit 31

Short symbol
ki)

Reserved %8

lowbd

Reserved {& &
Reserved & &
Reserved {##
Reserved & &

PWMfr

NTC

Reserved 1%
DC_1QdirVolt
DC._field

DEAD 2
Reserved fr &
DC_1QMV
DC_1Q3P
Reserved {r &

#iR
2: Async.Servo 5 A I
3: DC motor ELJi HiHL

Protected bit, HW depended setting Z (#4747, HE{FE kT E

Baud rate for serial/lUSB connection (always use zero): & 17/USB %%
IR (RZEHED -

0: 115200

1: 9600

Do not change A3
Do not change A~ (2s
Do not change 428
Protected bit, HW depended setting 3Z{#4 47, #E{FE ok Ti%E

Switching frequency. Only values 0, 4, 6 and 7 are supported. Jf- <
o NLFHMEO. 4. 6F17,

: 8 kHz
124 kHz
120 kHz
: 16 kHz
112 kHz
:8 kHz i16
:6 kHz i12
14 kHz i8

O NOOPRhWN-=-20

: Positive motor temperature sensor

1: NTC Temp-motor (SW change of the proportional error and warning
limits only)

O: IEAR FELWLIG B A% Ik e
1INTC il B AL (I PR B 5 22 0 o PRAE A SR A BE 50

Do not change A3
Protected bit, HW depended setting 3Z #4417, #E{FE kT E

DC motor with field control. Not supported. i i3z 4% H I B Bl A~
X .

deadband*2 3E[X*2

Not used A ¥ H

DC motor related. Do not change. LI FEALAH G . ASEaZE .
DC motor related. Do not change. LI FEALAH G . ASEZE .
Do not change (4%
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13.2.7 Errors/warnings (8F)$51=/& 4% (8F)

See also general definition of the parameter in the parameter list.
See errors and warnings description in section 12.1 on page 249 .
FIEZ RS HHNR DS —BOE Lo

ESIE 193 TUE 121 15 R R A S Ui .

Table 38 Reg. ID 0x8F, CANopen Object ID 208F

# 38 Reg. ID 0x8F, CANopen X}% ID 208F

Bit 0 Error 0: BADPARAS #i% 0: 2517

Bit 1 Error 1: POWER FAULT #5147 1. . fffe
Bit 2 Error 2: RFE open % 2: RFE 771

Bit 3 Error 3: BUS TIMEOUT 4% 3: &£k
Bit 4 Error 4: FEEDBACK #Hi% 4: i3t

Bit 5 Error 5: UNDERVOLTAGE 4% 5: AJE
Bit 6 Error 6: MOTORTEMP 454% 6: FLHLIRE
Bit 7 Error 7: DEVICETEMP 45% 7: B& L%
Bit 8 Error 8: OVERVOLTAGE 4% 8: /%

Bit 9 Error 9: | _PEAK i% 9: |_I&(H

Bit 10 Error A: MOTOR OUTPUT 4% A: B HLfH
Bit 11 Error B: CHARGER %1% B: 7oHi#%

Bit 12 Error C: HIGHVOLTAGE #%i% C: &k

Bit 13 Error D: PRE_CHARGE 4%i% D: iz Ht

Bit 14 Error E: HW-ERROR 4% E:ffi {4515

Bit 15 Error F: BALLAST 45i% F: 2%

Bit 16 Warning 0: BADPARAS 45 0: 2 %4 1%

Bit 17 Warning 1: Warning 1 (not used) %+t 1. 4% 1 CRAE
FD
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Bit 18 Warning 2: Warning 2 (not used)# % 1. #45 1 CRfE
A

Bit 19 Warning 3: COMCHARGER %% 3: COMCHARGER
Bit 20 Warning 4: FEEDBACK 75 4. ik

Bit 21 Warning 5: POWERVOLTAGE #4 5. HIJfH &

Bit 22 Warning 6: MOTORTEMP 7% 6. iR JE

Bit 23 Warning 7: DEVICETEMP %45 7. &R

Bit 24 Warning 8: Warning 8 (not used) %+ 8. %% 8 (RAff
A

Bit 25 Warning 9: |_PEAK %% 9:| (g

Bit 26 Warning A: Warning A (not used) %4 A: %45 A CRAE
A

Bit 27 Warning B: CHARGER %7 B: 75 8%

Bit 28 Warning C: HIGHVOLTAGE %4%; C: &=k

3

Bit 29 Warning D: Warning D (not used) 45 D: %45 D (Ck

A
Bit 30 Warning E: HW-warning %% E:fifif1: 4

Bit 31 Warning F: BALLAST %% F: Hijiss

13.2.8 Logic Out block (98)iB 8% 4 11 (98)

See also general definition of the parameter in the parameter list.
HIEZ RS EIN R DS —BOE Lo

Table 39 Reg. ID 0x98, CANopen Object ID 2098

% 39 Reg. ID 0x98, CANopen *f% ID 2098

Name % Description #iid
i

Bit O DO1 0: Dout 1 OFF, 1: Dout 1 ON
0:Dout 1 %41, 1:Dout 1 71
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Name % Description ##iid
i

Bit 1 DO2 0: Dout 2 OFF, 1: Dout 2 ON
0:Dout 2 %4, 1:Dout 2 T

Bit 2 DO3 0: Dout 3 OFF, 1: Dout 3 ON
0:Dout 3 4], 1:Dout 3 4TI

Bit 3 DO4 0: Dout 4 OFF, 1: Dout 4 ON
0:Dout 4 X 4], 1:Dout 4 4TI

Bit 4 DO5 0: Dout 5 OFF, 1: Dout 5 ON. Can also be mapped from “Logic-5"
0:Dout 5 X4, 1:Dout 5FTHF. tHATLLM “IBEH-5" Bif

Bit 5 DO6 0: Dout 6 OFF, 1: Dout 6 ON. Can also be mapped from “Logic-6”
0:Dout 6 X4, 1:Dout 6 FT7F. tATLAM “IZ4E-67 LT

Bit 6 DO7 0: Dout 7 OFF, 1: Dout 7 ON. Can also be mapped from “Logic-7"
0:Dout 7 X[, 1:Dout 7 #THF. tHATLLM “IBHH-77 Bhf

Bit 7 DO8 0: Dout 8 OFF, 1: Dout 8 ON. Can also be mapped from “Logic-8”
0:Dout 8 <[4, 1:Dout 8 ¥THF. tHATLLIM “IBHH-8” Bif

Bit 8 RO 0: RO OFF, 1: RO ON

0:RO %[, 1:RO 77T

Bit9-15 Not used
A A

13.2.9 Logic in block (9B)iZ %51k (9B)

See also general definition of the parameter in the parameter list. 7152 [ S8 5% H S 51— e
Xo

Table 40 Reg. ID 0x9B, CANopen Object ID 209B

% 40 V1M Reg. ID 0x9B, CANopen %1% ID 209B

Bit fi2 Short symbol | Description
A ik

Bit 0 RFE 0: disable the IGBTs by hardware, 1: enable operation
0: B IGBT, 1: Jo FH#EA(E

Bit 1 RUN 0: motor drive is disabled, 1: motor drive is enabled
O: FEHLIKB) A2, 1 LIRS 54 e

Bit 2 LS 1 0: limit switch 1 is not activated, 1: limit switch 1 is activated
O:FRALIToR 1 RBUE, 1:BRAITSR 1 3B0E

Bit 3 LS 2 0: limit switch 2 is not activated, 1: limit switch 2 is activated
O:FRALIToR 2 RIUE, 1:BROITC 2 o

Bit 4 DI1 0: Input is off, 1: input is on

O: 3N KIH], 1:HiN$T I
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Description

Bit 5

Bit 6

Bit 7

Bit 8

Bit 9

Bit 10

Bit 11

Bit 12

Bit 13

Bit 14

Bit 15

Bit 16

Bit 17

Bit 18

Bit 19

Bit 20

Bit 21

Bit 22

Short symbol
]

DI2

DI3

Dl14

DI5

Dl6

DI7

DI8

DI9

DI10

DI11

DI12

SCI1

SCI2

X7 high

REGEN_25pc

T_IGBT_60

i::p%)

0: Input is off, 1: input is on

OHAKH, 1HNFTIF

0: Input is off, 1: input is on

OFINKH, 1 NFTHF

0: Input is off, 1: input is on

O:FINKH, 1 NFTH

0: Input is off, 1: input is on

OFINKH, 1 NFTHF

0: Input is off, 1: input is on

OFNKH], 15 AATIF

0: Input is off, 1: input is on

O:FNKH, 15 N$TIT

0: Input is off, 1: input is on

O:FNKH], 15T IT

0: Input is off, 1: input is on

O:FNKH, 1:HINFTIT

0: Input is off, 1: input is on

OHAKM, 1HNFTIF

0: Input is off, 1: input is on

O:FNKH, 15 NITIT

0: Input is off, 1: input is on

OH AR, 1HNFTIF

0: Input is off, 1: input is on

O:FINKH, 1 NFTHF

0: Input is off, 1: input is on

OFINKH, 1 NFTH

0: No voltage in X7, No power to brake output, 1: 24 V on X7
0:X7 EHE, Wzttt iR, X7 £y 1:24V
Not used

RAEH

Ballast load >= 25%

B 718K >= 25%

Temp IGBT >=60°C (hysteresis: off <65°C)
I IGBT >=60° C Giiifm: K <565° C)
Not used

RAEH]
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Bit fi2 Short symbol | Description
A ik

Bit 23 FAN 0: Fan not turning.
1: Fan turning.

0: KUH A,
1: RUEFEEN,

Bit SWITCH Address of CAN ID switch on the front of the IMD (0 to 15)
24..27 IMD i) CAN ID JFcHuht (0 %] 15)
Bit 28 BRK_OK Indication of the brake connection status.

0: Impedance not within the expected range. Brake might not be
connected, or another brake type is used.

1: Brake is connected.

H B BIERIRE TR
0: BHEFIAETUYITEEIN . Hishas il REARGERE, BUH] 1 HAthIzhas ¢
ﬂo

1. #Hilzhas S,

Bit 29 MAIN_OFF 0: Mains OK.
1: No mains present or IMD in grid-off mode.

0: HYHIEH.
1: JCHLJREL IMD &b H ) ¢ AR
: Digital outputs OK.

1: Digital outputs driver overload, or no supply to digital outputs
on X8 (term. 11,20). All digital outputs are turned off.

0: HrimhiiEw .

SR N i eIF SO PG T ik
£ X8 (term. 11,20) t. B A 74 H# OS] .

Bit 31 SSi 0: no SSI connection detected, 1: SSI connection detected
0: RAGIIE] SSIiEHE, 1. Kll®| SSI &

o

Bit 30 OUT_ERR

—

13.2.10 User motor options (A4)FH F B 1/13%11 (Ad)

See also general definition of the parameter in the parameter list. 73152 1 S 55| £ H S8 — €
Xo

Table 41 Reg. ID 0xA4, CANopen Object ID 20A4

# 41 Reg. ID 0xA4, CANopen %} % ID 20A4

Bit fi2 Value Short symbol | Function
i ThRe

Bit 0..4 Resolver Feedback resolver

Position e R i B

feedback .

selection 12 Sensorless Control without feedback sensor
i B I ik ToALlkE% TG I A Sk 2 42 |
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Bit fif Value | Shortsymbol | Function
18 e Thik
¥

Bit 5..15 Reserved 18

Info
Use only the listed values.
=)

=

(=P

DU 51t A4 -

13.2.11 Logic in/out block state (D8)iZ & N\/& £ HIRZS (D8)

See also general definition of the parameter in the parameter list. 512 {851 % S 51— e
Xo

Table 42 Reg. ID 0xD8, CANopen Object ID 20D8

% 42 Reg.ID 0xD8, CANopen %f% ID 20D8

Bit0 Limit 1 0: Digital input limit 1 inactive, 1: Digital input limit 1 active
O:Fr4m NP 1 RBUE, 185 RS 1 BE

Bit 1 Limit 2 0: Digital input limit 2 inactive, 1: Digital input limit 2 active
O FH N R 2 RWaE, 1 B4 N BRI 2 B

Bit 2 Din 2 Result of Din2 logic: 0: Din2 false, 1: Din 2 true
Din2 B 145 H: 0:Din2 M, 1:Din2 NHK

Bit 3 Din 1 Result of Din1 logic: 0: Din1 false, 1: Din 1 true
Din1 K45 %: 0:Din1 A, 1:Din1 NE

Bit 4 RUN 0: Hardware enable inactive, 1: Hardware enable active
O:AE 1 J5 FIARBITIRAS, 188145 F B0

Bit 5 RFE 0: motor drive disabled, 1: motor drive enabled
O:FEHLAKBN 2 ZE ], 1:HENLER B 25 5

Bit 6 Not used A {1 H

Bit 7 Not used {5

Bit 8 Dout 1 0: Digital output Dout 1 inactive, 1: Digital output Dout 1 active
0: ¥t 1 RBUE, 1. et 1 B0E

Bit 9 Dout 2 0: Digital output Dout 2 inactive, 1: Digital output Dout 2 active

0: Hvfi 2 RiGE, 1: Hrfth 2 Bos

Bit 10 SCR 1and 2 0: Hardware relay output SCR inactive, 1: Hardware relay output SCR
active

0: HEfFAkFi AT SCR ARBE, 1: B4R A4 4t SCR B
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Bit 11 GO 0: Internal enable GO inactive, 1: Internal enable GO active
0:IN&RJE Al GO ABiG, 1:MN# )8 FH GO ik
Bit 12 Dout 3 0: Digital output Dout 3 inactive, 1: Digital output Dout 3 active
0: 7t Dout 3 RiEuE, 1: #F¥th Dout 3 g
Bit 13 Dout 4 0: Digital output Dout 4in active, 1: Digital output Dout 4 active
0: =% Dout 4 RBE, 1: Frfit Dout 4 BUE
Bit 14 Mains, 0: Connection from rectifier to DC-link is ON, 1: Connection from
disconnect rectifier to DC-link is Off
0: BRARBIEIM R IERSTIT, 1. BRI EHR LR ERE <M
Bit 15 Brk1 0: brake delay inactive, 1: brake delay active

0: FBEEREE, 1: HIZIHEBHEE
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13.3 Parameter list %%

Some parameters which are not relevant are not described in this list. When a register is divided into two parts (H and L) each part is half of the
register data type. Retrieval of data can only be done on a whole register. If the needed data is only part of the register (high/low), it must be
processed after the register data is retrieved. Writing of data can only be done on a whole register. If the needed data is only part of the register
(high/low), it must be processed before writing, so the whole 32 bits are written to the register.

In the parameter list table, divided registers are noted as H/L as well as the corresponding CAN objects, to indicate that multiple values are used
within the same register.

—HAH RS EATEI SR PRI . S —DFABRP R (H AL B, 32 a8 — . BRI R e %47
e AT WORTE B AR AR GRMKD WA R B A7 S Bl JE AT A 2. B B AN A RefE B A fras Loe it R 210
Hn ROR A i — 8 GRMIRD » WLAZE S AN AT A2, DA A 32 L5 N aF 7 s

ESHFNRT, K53 0IZ58 0 T Z A8 AR HIL DLEAHRI) CAN X%, DAERBAFER—2r A4 7 2/ ME.
Table 43 Parameter list 2% %

Parameter name Function Factory Access
SRR ke 8 SR Vil
Ser. / CAN ) BOME Mem/CA

N

0x01 2001 User_options Configuration  See bit mapping in section Binary bit N/A 0x00000002 U322 RW/RW
it & 13.2.1 on page 261 mapping
WS 201 T ERIER i VA
13.2.1 5 AL S
0x02 2002 User_State Status See value definition in section N/A Num N/A Ui6 RO/RO
R 13.2.2 on page 264
H S5 203 T ERIER
13.2.2 TP HIME E X
0x03 2003 User_demand Function See value mapping in section 0..32 Num N/A Uuié RW/RW
ke 13.2.3 on page 267.
T2 R 205 T ERIEE 13.2.3
A B
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Revision history &7 fi 5

0x05

0x06

0x07 L

0x08 L

Ox0A L

0x0B L

0x0C L

0x0D L

0x0E

0x1B

0x1C

0x1D

2008 L

200A L

200B L

200C L

200D L

200E

201B

201C

201D

Parameter name

SH A

Ser./ CAN

Fnom

Unom

UF_T-DC

UF_U-DC

UF_Umin

UF_Fmin

UF_Ucorner

UF_Fcorner

UF_PowF

Kern_Version /
Firmware

| -Kp

| —Ti

Configuration
W=

Configuration
B &

Configuration

[

Configuration

L

Configuration

LR

Configuration

L

Configuration

[

Configuration
fic &

Configuration

LR

Status

Configuration

LR

Configuration

Function

Thke

Rated motor frequency

BUE LR

Rated motor voltage

BUE LR
Pre-magnetisation time
TR I 1)

Voltage for pre- magnetisation

TimAAL B

Min. voltage (boost)
BANEE (FHE)

Min. Frequency

AN ES

Max. Voltage

RN

Frequency with max. Voltage
PN DB

Motor power factor (cos F)
HHLD)Z K% (cos F)

Firmware version

I 1 B A

Current control Proportional
amplification

P2 1 L B TR

Current control Integration time

1..12000

0 .. 1000

10 .. 2000

0.1..100.0

0..100

0.0..100.0

0.0 .. 100.0

1.0 .. 1000.0

0 .. 65535

N/A

0..100

0 .. 10000

Hz*10

ms

% DC-

Bus

% DC-

Bus

Hz

%

Hz

N/A

Num

us

Factory
default

o) BRIME

2000

N/A

10

600

u16

u16

u32

u32

u32

u32

u32

u3z2

u16

u16

u16

u16

Access
i Il
Mem/CA
[\

RW /RW

RW /RW

RW/RW

RW/RW

RW /RW

RW/RW

RW/RW

RW /RW

RW

RO /RO

RW/RW

RW/RW
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Revision history &7 fi 5

Ox1E

0x20

0x21

0x22

0x23

0x24

0x25

201E

2020

2021

2022

2023

2024

2025

Parameter name
SE LK
Ser./ CAN

Dig_CutOff

| -Actual

| set(dig)

Icmd(ramp)

Id-ref

Imax inuse

Ramp time

FoE

Configuration

LA

Status

Set-point
BOEE

Status
RE

Status

Status
RE

Configuration

LR

Function

Thke

FLL P AR 20 IS A]

Cutoff digital command in torque

control mode

HAESZ I KT 4R &

Actual current value
SEFR L IRAE

Current set-point

L BCE{E

Current (I) command value

B (1) $821H

D-current (reactive) reference

D-Hiiit (B3 ik

Limit of the maximum allowed
current at present time.

R K FCVF B A R A

Ramp time for 100 % current set

point

0..32767

See section 10.4
on page 244
JLE 189 TS

10.4 7%

See section 10.4

on page 244

VLA 189 T4
10.4 i

See section 10.4
on page 244
55 189 TS

10.4 7%

See section 10.4

on page 244

VL5 189 T4
10.4 %5

See section 10.4

on page 244

L5 189 T 5
10.4 5

2000 .. 32000

Num

Num

Num

Num

Num

Num

uS

Factory
default

o) BRIME

N/A

N/A

N/A

N/A

2000

Access
i Il
Mem/CA
[\

U1 RW/RW

116 RO /RO
116 RW/RW
116 RO /RO
116 RO /RO
U116 RO/RO

Uu16 RW/RW
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Revision history &7 fi 5

0x26

0x27

0x28

0x29

0x2A

0x2B

0x2C

0x2D

2026

2027

2028

2029

202A

202B

202C

202D

Parameter name

SE LK
Ser./ CAN

lg -Cmd

Iq actual

Id actual

Vq

vd

[ -TiM

Status

Status

Status

Status

Status

Configuration

[

Configuration
feE

Configuration
A&

Function

Thke

100% Hi ¥t 15 € FA 3 T8 B [
Current Command value

R 1E

Q-current actual
Q-HL it SE PR A

D-current actual
D-HLiit SEPRE

Q-Output voltage Q it HL &

D-Output voltage D % H H &

Limit value for integral
component (current controller)

B oy EMIRAE CHRIR I 48D

Proportional amplification speed
controller LU {5 AR T8 5 42 il %

Integral action time (Integral
part) speed controller #14)&1E
R (R ER 5D T P45 9%

See section 10.4

on page 244
L% 189 T &
10.4 35

See section 10.4

on page 244
VLA 189 Tt
10.4 5

See section 10.4

on page 244
L% 189 T 5

10.4 75
+4095

+4095

0..100

0..200

0 .. 10000
(0 = off)

Num

Num

Num

Num

Num

%

Num

ms

Factory
default

o) BRIME

N/A

N/A

N/A

N/A

N/A

90

10

116

116

116

132

132

Access
i Il
Mem/CA
[\

RO /RO

RO /RO

RO /RO

RO /RO

RO /RO

u16 RW/RW

U1t RW/RW

U1 RW/RW
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Parameter name Function Factory Access
SHEHF e el VAl
Ser. / CAN ) BRAME Mem/CA

N

Ox2E 202E N -Td Configuration Advancing-time (Differential 0 .. 65535 1/ms 0 Ui RW/RW
fiLE part) speed controller (0 = off)
FERT (BB or ) T8 sl &
0x30 2030 N -Actual Status Speed actual value +32767 Num N/A 116 RO /RO
RE SR A
0x31 2031 N —Set(dig) Set-point Digital Speed Set Point +32767 Num N/A 116 RW /
5 M 5 A AL
0x32 2032 N -Cmd Ramp Status Speed command value after 132767 Num N/A 116 RO /RO
RA& Ramp
WOE o AR 2 1E
0x33 2033 N -Error Status Speed setpoint minus actual +32767 Num N/A 116 RO /RO
R speed in numeric
TV E B Ik 25 T A S B
S
0x34 2034 N-Limit Configuration Global speed limit 32767 Num 32767 (100%) 116 RW /
FLE 4 JE PR RWW
0x35H 2035 Accel. Configuration Torque command acceleration 1..10000 ms 0x0001 (1ms) U32 RW/RW
Hie & value FA5E+5 4 Ik (A
0x35L 2035 Accel. Configuration Speed command acceleration 1..32000 ms 0x012¢c U32 RW/RW
Fi & value J# 5 #5 4 i i# fE {8 (300 ms)
0x38 2038 Iq error Status Q-current error feedback (active  +32767 Num N/A 116 RO /RO
R current)Q HL IR Z R Bt CHIIHE
W)
0x39 2039 Id error Status D-current error feedback 132767 Num N/A 116 RO /RO
R (reactive current)D- LR %

Bt CEZh i)
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0x3B

0x3C

0x3D

0x3E

0x3F

203B

203C

None

203E

203F

Parameter name
SE LK
Ser./ CAN

N -TiM

I-red-N

READ

N-lim -

N-lim +

Configuration
i &

Configuration

LR

Function
ke

Configuration

LR

Configuration

B

Function

Thke

Limit value for integral
component (speed controller)

o BRI IRAE CREZ IS 28D

Speed when current reduction

starts HL FEARIT 4R (133 5

Read a specific register, and at
the same time it is possible to
configure the IMD to auto report
through CAN a specific
parameter value at the
configured auto report interval.
Maximum eight registers can be
configured to auto report.

BEURF E A AE RS, TR AT DAAERC
B 1 Shik i ERE P EE CAN
FiE S 5B IMD i & v H 2k
To WREATE N\ A E
Bk

Negative speed limit.

Needs to enabled in 0x51 (bit 6).

A7 35 PR i)
FHHEALE 0x51 FEH (A2 6) .

Positive speed limit.

Needs to enabled in 0x51 (bit 6).

0..100
0 = off

0..32767

Low byte:
register to read
High byte: auto-
report cycle time
in ms. 0 disables
auto-read, 255
returns the active
auto-read object
index for this
register.

KT AR
H
mT s LERA
FAALH) E SR A
WIRFIA. 0 22H H
ZiE, 255 I&[Al
I AR A7 A0S B
BB R RG] .

-32768 .. 0

0..32767

%

Num

Num

Num

Num

Factory
default

o) BRIME

10

N/A

-32768 (100%)

32767 (100%)

u16

u16

Access
i Il
Mem/CA
[\

RO /RW

RO /RW

N/A RW/RW

116

116

RW /RW

RW /RW
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Parameter name Function Factory Access
SHEHF e el VAl
Ser. / CAN ) BRAME Mem/CA

N

1 TE R PR

i EAE Ox51 FEH (f26) .

0x40 2040 State Bits Status State Bits; see section 13.2.4 Binary bit N/A N/A u32 RO/RO
R& on page 269 mapping
RASHr; WA 206 T4 13.2.4  —HEIAB
B
0x42 2042 MPOS_Actual Mech Status Actual rotor position sZfr¥E 747 32767 Num N/A 116 RO /RO
K& H
0x43 2043 MPOS_Actual_Elec Status Actual rotor position within one +32767 Num N/A 116 RO /RO
R electrical phase — AN AL
ISEFR AL E
0x44 2044 Resolver Offset Configuration Resolver phase angle correction +3600 0.1 0 116 RW /RW
ReE 4R BB AR 2 IE degree
0x45 L 2045 L Monitor_ballast Status Ballast energy counter 0 .. 1000 Num N/A 132 RO / N/A
R T A% BE B TR
Ox45H 2045H  Monitor_IXT Status Current overload integral 0..100 Num N/A 132 RO /RO
W& I I AR S
0x46 2046 | -Lim-Dig Configuration Value in percent for the digital 327 .. 32767 Num 32767 (100%) U16 RW/RW
& current reduction (enables in (1..100%)

0x51, bit 5) 7RI 1 H 4
Ebl (FE Ox51 45 5 A7 D

0x47 L 2047 L VLMS-low Configuration Number of revolutions for the 0..32767 Revo- 0 132 RW/RW
[ low virtual limit switch. lution

Value of zero in reg 2047
disables virtual limit switches.
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0x47 H

0x48

0x49

Ox4A

0x4B

2047 H

2048

2049

204A

204B

Parameter name
SE LK
Ser./ CAN

VLMS-high

| —Lim_inuse

T -Motor

T-IGBT

T -Air

Configuration

[

Status
RE

Status
RE

Status
R

Status
RE

Function

Thke

R R LB AL T O 1 4% 45

reg 2047 1 FIME A G EE FH E AL
R AT 2R

Number of revolutions for the
high virtual limit switch.

Value of zero in reg 2047
disables virtual limit switches.

v i UL B A T 9 1 e 4

reg 2047 HHIME N F R ZEH RE LM
FRALFF <.

Actual used current limit.

S A5 FH FD R R A o

Motor temperature. See also
section 10.3.2 on page 229
(KTY 84) and section 10.3.3 on
page 233 (Pt100)..

HHLRE. AES RS 176 1T
(KTY 84) f] 10.3.2 i F1%5 180
i (Pt100) () 10.3.3 5.

IGBT module temperature. See
also section 10.3.1 on page
227.

IGBT R . HiE S5
174 71 EHZE 10.3.1 .

Air temperature in the servo.
See also section 10.3.5 on

0..32767

See section 10.4

on page 244 .
L5 189 U5
10.4 15,

0 .. 65535

0 .. 65535

0 .. 65535

Revo-
lution

Num

Num

Num

Num

Access
i Il
Mem/CA
[\

Factory
default

o) BRIME

0 132 RW/RW
N/A 116 RO /RO
N/A U116 RO/RO
N/A U166 RO /RO
N/A U166 RO /RO
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Parameter name Function Factory Access
SHEHF e el VAl
Ser. / CAN ) BRAME Mem/CA

N

page 241.

ARARGEFHZTRE. 7 WH
186 U145 10.3.5 i

0x4C 204C I-red-TE Configuration See section 8.5.3 on page 148. 0 .. 32767 Num 0 U1t RW/RW
HEE WHHE 113 W LK 853 0=off.
i
0x4D 204D | -Motor max Configuration Peak current limiting for the 1.. 65535 0.1 1200 (120 A) Uui6 RW/RW
fioE motor (motor type plate value)H Arms
MU IS FE R PR ) CRE LR 54
JEAED
Ox4E 204E | -Motor con Configuration Continuous current rating for the 1 .. 65535 0.1 600 (60A) Uui6 RW/RW
=, motor (motor type plate value) Ams
FHLI RS AUE R (R LR
FARMED
Ox4F 204F Motor Pole Configuration  No. of motor poles HLHL % 2..96 Num 8 U116 RW/RW
A&
0x51 2051 Mode Bit Special Mode bits; see bit mapping in Binary bit N/A 0x0004 Uuié RW/RW
ek section 13.2.5 on page 272 mapping
SR, LSS 208 T 13.2.5 o (BUA
RN DR A g
0x52 2052 STATUS_ Mask Special Proprietary CAN only: Bitmask Binary bit N/A 0x0000f811 Uu32 RO/RW
ek for register 0x40 transmission on mapping
update fUfR LA CAN: SEFI  — ki frpest
AT Ox40 LR AL HERD o
0x54 2054 I1_actual Status Actual current value phase 1 See section 10.4  Num N/A 116 RO /RO
HABL 1 B SEBR A on page 244 .

W2 189 TUER
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0x55

0x56

0x58

0x59

Ox5A

0x5B

0x5D

Ox5E

2055

2056

2058

2059

205A

205B

205D

205E

Parameter name

SE LK
Ser./ CAN

I2_actual

I3_actual

I-red-TD

N —Motor nom

Option bit

Kacc

N cmd (int)

N -Filter

Status
RE

Status
R

Configuration

[

Configuration
[

Configuration

LR

Configuration

it &
Status

Configuration

L

Function

Thke

Actual current value phase 2
FAAL 2 FSERR LR

Actual current value phase 3
FAAL 3 S bR B IRE

See section 8.5.3 on page 148.
WL 113 T15E 8.5.3 15

Rated motor speed according to
motor type plate

Option bit; see section 13.2.6
on page 273

AR AL 2 1Y 8% R o (1 B
RS
EIAL; WA 209 T1E 13.2.6
B

Acceleration amplification (feed
forward). JH3E B HOK (AT 57

Speed command value before
ramp

SBCIE I R LR 2

Speed actual value filter:
Averaging level of resolver input

10.4 715,

See section 10.4

on page 244 .
DLEF 189 T 5K
10.4 7,

See section 10.4

on page 244 .
L5 189 T H
10.4 15,

0..32767
0 = off

60 .. 65000

Binary bit
mapping
T AL

0..100

+32767

Num

Num

Num

RPM

N/A

%

Num

Num

Factory
default

o) BRIME

N/A

N/A

3000

0x00044096

N/A

Access
i Il
Mem/CA
[\

116 RO /RO

116 RO /RO

u16 RW/RW

U1 RW/RW

U322 RW/RO

U116 RW/RW

116 RO /RO

u16 RW/RW
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Ox5F

0x61

0x62

0x63

0x64

0x65L

0x65H

0x66

205F

2061

2062

2063

2064

2065L

2065H

2066

Parameter name
SE LK
Ser./ CAN

| act (filt)

VDC_BAT_MID

SNr.

Power board status

Device mains

Ballast P

Ballast R

Vdc Bat

Status
RE

Status
R

Configuration

LA

Status
R
Configuration

[

Configuration

L

Configuration

LR

Status

Function

Thke

TP SEPME RN A g AR
M KT

Filtered, actual current value for
display in IMD Manager

£ IMD 8 ERp B

I JE S bR FEIRAE

Battery mid-point voltage (SEM
terminal)

R R B s (SEM i)

IMD serial number / DEIF order
no. IMD /7% 5 / DEIF 1] #.5

Power boards status

FLPERCIRES

Device nominal voltage.

WA PRIRHLE o

Regenerative Resistor — Power
rating

A2 HiL BH-20 7 Ty 6

Regenerative Resistor —
Resistance value

FRA e RE - FEPEAE

Filtered battery voltage
(“SE+” terminal)

+32767

0..32768
See section 10.2

on page 227
WA 174 A
10.2 i

0 .. 4294967295

0 .. 65535

N/A

25 ..5000

8..100
(maximum 40 Q
recommended)#
W KIE N 40 Q
0..32768

See section 10.2

Num

Num

Num

Num

N/A

Num

Factory
default

o) BRIME

N/A

N/A

N/A

N/A

400

0x012c
(300 W)

0x0014 (20 Q)

N/A

116

u16

u32

u16

u16

u32

u32

u16

Access
i Il
Mem/CA
[\

RO /RO

RO /RO

RO /RO

RO /RO

RW/RW

RW/RW

RW /RW

RO /RO
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0x67

0x68

0x69

O0x6A

0x6B

2067

2068

NONE

206A

206B

Parameter name
SE LK
Ser./ CAN

Device type

CAN Rx ID

CAN Tx ID

POS Kp

POS_Ti

Configuration

LR

Configuration

L

Configuration

[

Configuration

L

Configuration

LR

Function

Thke

AIEJE RS C “SE+” I
e

Device type

BLARAY

CAN Receive address /
CANopen Node ID

CAN #2iHdi-/CANopen 5
ID

CAN Transmit address / (Not
used in CANopen)

CAN f&£4ithhil/ (#£ CANopen
HORAEHD

Position to Speed Proportional
amplification

(VA= REY 42417 O

Integral action time (Integral
part) position controller P-N

on page 227

LA 174 iR
10.2 ¥

Low byte value:
R E

66: IMD 122A
67: IMD 122 B
70: IMD 122 C
71:IMD 135 C

See
CAN/CANopen
section 7.1 on
page 84

WL 66 11
CAN/CANopen
7.4 7%

See
CAN/CANopen
section 7.1 on
page 84

L2 66 7T
CAN/CANopen
7475

0..500

0 .. 10000

Num

COB-
ID

COB-
ID

Num

ms

Factory
default

o) BRIME

Value of the
device type

B RAME

513

385

20

u32

u32

u32

u16

u16

Access
i Il
Mem/CA
[\

RO /RO

RW/RW

RW/RW

RW/RW

RW /RW
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Parameter name Function Factory Access
SHEHF e el VAl
Ser. / CAN ) BRAME Mem/CA

N

B ahfEita) (RRp#8) L8

i % P-N
0x6C 206C POS KD Configuration Advancing-time (differential part) 30 to 2000 Num N/A Uuié RW/RW
[N position controller
FEET (o) A Bl e
0x6D 206D POS -Actual Status Actual position SEFRA7 & + 2147483647 Num N/A 132 RO /RO
Ox6E 206E POS_Dest Set-point Position target command + 2147483647 Num N/A 132 RwW /
P AER e RWW
Ox6F 206F POS Actual 2 Status Actual position from SSI + 2147483647 Num N/A 132 RO /RO
R encoder
SSI g i &5 ) SE PR fr B
0x70 2070 POS -Error Status Position actual error + 2147483647 Num N/A 132 RO /RO
W& A B SEbRiR 2
0x71 2071 POS-TiM Configuration Position to Speed Max 0..100 % 0 uié RW/RW
& integration time memory
B RS B2 AR 4 I T A7 ik 25 P A B
0x73 NONE CAN_BTR Configuration CAN Bus Transfer Rate See Hex 0x21f4 (500 Uuié RW/RW
fiLE CAN 4 25 fE: sk 2% CAN/CANopen kbps, for
section 7.1 on CANopen)
page 84
W5 66 T
CAN/CANopen
7475
0x76 L 2076 L N-safety run speed Configuration Safety run speed 0..32767 Num 0x08ec (7 % of 132 RW / RW
L= R ASE TR Nmax-100%)
Ox76 H 2076 H N-safety runtimeout Configuration Safety run timeout 0..70 S 0x0032 (50s) 132 RW /RW
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Ox77 L

0x77 H

0x78

0x79

Ox7A

0x7C

0x7D

0x81 L

2077 L

2077H

2078

2079

207A

207C

207D

2081 L

Parameter name
SE LK
Ser./ CAN

N-blind safety run
speed

N-blind safety run

timeout

Fun_safety run

POS_Tol_window

POS_Preset

Userinfo_Pos_Scale

Userinfo_Pos_Offset

SE_warn_level

FoE

Configuration

LA

Configuration

L

Function
ke

Configuration

B

Set point

Configuration

FeE

Configuration

LA

Configuration

L

Function

Thke

LAIBAT I

Used for blind safety run and
resolver offset calibration speed
M T & %2847 M 2R 1%
S

Used for blind safety run and
resolver offset calibration
timeout

H T8 %4247 Mol W 1%
{HE R I

Initiate or resume safety run

JA Bk R % 41847

Tolerance window for position
FEAZEEH

Used together with position
preset function. Value in this
register will be used as number
of rounds.

Shr BB et M. e
7o B ELR AR R 4

Display-conversion scale
TR FAR L

Display-conversion offset

SNSRI Ea s

Warning level for low SE voltage

ik SE HL % /% 5 4031

0..32767

0..350

0 .. 65535

0..32767

+ 2147483647

+ 2147483647

+ 2147483647

0..32767

Num

Num

Num

Num

Num

Num

Num

Factory
default

o) BRIME

0x0 (0 % of
Nmax-100%)

0x0096 (150 s)

N/A

8191

N/A

12288 (=206
V)

132

132

u16

u16

132

132

132

u32

Access
i Il
Mem/CA
[\

RW /RW

RW/RW

WO /WO

RW /RW

RW/RW

RW /RW

RW/RW

RW/RW
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0x81 H

0x82

0x83

0x84

0x85

0x8A

0x8B

0x8C

0x8D

2081 H

2082

2083

2084

NONE

208A

208B

208C

None

Parameter name
SE LK
Ser./ CAN

DClink_low_level

Serial_number_exten
sion

FUN_ParaRead

FUN_ParaWrite

FUN_Special

V-out

V-red

Configuration
W=

Configuration

FoE

Function
e

Function
IR

Function
Ui

Status

Configuration

LR

Configuration

L

Configuration

Function

Thke

Error level for low DC-link
voltage

R EL LB R R R S

Device serial number ext. / DEIF
order position no. and counter
B4 755 ext./DEIF iT AL E
SR

Read parameter-set x from
Eeprom into RAM

¥ 2 %4 x M Eeprom i\ RAM
Write parameter-set x from RAM
into Eeprom

¥ 2 %4 x I RAM 5 A\ Eeprom
Used for special function select
and feedback

P T4 IR Tl RELE FE A S 15

Relative output voltage

RS Y F

Begin of field weakening in
percentage of VOUT. 0 or 100
disables field weakening.
TGRS, BLVOUT HE 7>
tbRon. 08 100 2% F 378

Proportional amplification field

reduction LA K 375k 55

Integral amplification field

0..32767

0..4294967295

N/A

0..4095

0..100

0 ..65535

0 .. 65535

Num

Num

Num

Num

Num

Num

%

Num

Num

Factory
default

o) BRIME

8192 (=137 V)

N/A

N/A

N/A

N/A

N/A

1000

u32

u32

u16

u16

u16

116

116

u16

u16

Access
i Il
Mem/CA
[\

RW /RW

RO /RO

WO /WO

WO /WO

RW

RO /RO

RW /
RWR

RW/RW

RW /RW
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0x8E

Ox8F

0x90

0x91

0x92

0x93

0x94

208E

208F

2090

2091

NONE

NONE

2094

Parameter name
SE LK
Ser./ CAN

FUN_ErrCancel

Errors_Warnings
map

M set

Pos cmd

CAN_Error_BusOff

CAN_ErrWriteTime

Power_board_error_

([
Function
Bl
Status

Set-point
BETE

Status

Status

Status

Status

Function

Thke

reduction #2430 K 78 55

Initiate clear error Ji& 37 [ 4 1

Error bits (0 - 15), and Warning

bits (16 - 31), see section

13.2.7 on page 275

HHRAL (0-15) A fy
(16-31) , M2 210 TTZ

13.2.7 15

Torque Set Point (based on the
current). 15 bit (+/-) corresponds
to 150 % of Device design

current. AW E M (EETH
W) o 154 (+-) KR ERAF
et 150%

Position Command value (int.)
B SE (int)

CAN proprietary: CAN bus off
error counter

CAN &15: CAN LR %
EE

CAN proprietary: CAN bus
framing error counter

CAN 45 : CAN AZkmislinit

First error (code) on power

0 .. 65535

Binary bit
mapping

+32767

+ 2147483647

0 .. 65535

0 .. 65535

0 ..65535

Num

N/A

Num

Num

Num

Num

Num

Factory
default

o) BRIME

N/A

N/A

N/A

N/A

N/A

N/A

N/A

u16

u32

116

132

u16

u16

u16

Access
i Il
Mem/CA
[\

WO /WO

RO /RO

RW/
RWW

RO /RO

RO /RO

RO /RO

RO /RO
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0x95

0x96

0x97

0x98

0x9B

0x9C

NONE

NONE

NONE

2098

209B

209C

Parameter name
SE LK
Ser./ CAN

CAN_CountRead

CAN_CountWrite

CAN_CountRej

LOGIC_O_Block

LOGIC_|_Block

T_Pt100_1

Status
RE

Status
RE

Status
RE

Special
ESRN

Status
RE

Status
RE

Function

Thke

board since last clear error
command.

B b I B R A2 DAR FRLUEAR
ERSE—AMER (R S

CAN proprietary: CAN bus
acknowledge error counter
CAN %45: CAN ZBHii\ T iR
e

CAN proprietary: CAN bus CRC
error counter

CAN £%: CAN 5i£k CRC 4%
THE s

CAN proprietary: CAN bus bit
error counter

CAN L : CAN BLRf45 %11
K ds

Digital outputs see bit mapping
in section 13.2.8 on page 276

K WA 211 75 13.2.8
5 R RS

Digital inputs se bit mapping in
section 13.2.9 on page 277

AN se fLHLESTE 212 TT
13.2.9 i

Pt 100 input 1 value. See also
temperature conversion in
section 10.3.4 on page 237 .

Pt 100 %A 1 {H. HiESHE

0 .. 65535

0 .. 65535

0 .. 65535

Binary bit
mapping
i alivA S

Binary bit
mapping
psi [ VAUS i)

0..4095

Num

Num

Num

N/A

N/A

Num

Factory
default

o) BRIME

N/A

N/A

N/A

0x0080

N/A

N/A

u16

u16

u16

u16

u32

116

Access
i Il
Mem/CA
[\

RO /RO

RO /RO

RO /RO

RW/
RWW

RO /RO

RO /RO
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0x9D

O0x9E

0x9F

0xAO0

0xA2

209D

209E

209F

20A0

20A2

Parameter name
SE LK
Ser./ CAN

T_Pt100_2

T_Pt100_3

T_Pt100_4

M actual

|-red-TM

Status

Status

Status

Status

Configuration

LR

Function

Thke

183 Ti_F 1 10.3.4 i d (i s %
e,

Pt 100 input 2 value. See also
temperature conversion in
section 10.3.4 on page 237 .

Pt 100 A 2. HiESHE
183 T I 10.3.4 75 F (iR
.

Pt 100 input 3 value. See also
temperature conversion in
section 10.3.4 on page 237 .

Pt 100 %A 3 1. HiEZIH
183 Ti_F 1 10.3.4 i d i s %
e,

Pt 100 input 4 value. See also
temperature conversion in
section 10.3.4 on page 237 .

Pt 100 A 4 {H. HiESHE
183 T [ 10.3.4 15 iR ik
.

Torque actual (based on the
current). 15 bit (+/-) corresponds
to 150 % of Device design
current. SEFrHIGE (ETH

WD o A5 AL (+-) KR T2 %
THHE 150%

Motor temperature threshold for
current reduction

P B AL ) ALl R B 1

0..4095

0..4095

0..4095

+32767

0..32767

Num

Num

Num

Num

Num

Factory Access

default Pl

T BOME Mem/CA
N

N/A 116 RO /RO
N/A 116 RO /RO
N/A 116 RO /RO
N/A 116 RO /RO
5600 U1 RW/RW
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0xA3

0xA4

OxA5H

OxAS5L

OxA7

0xA8

O0xAC

20A3

20A4

20A5

20A5

20A7

20A8

20AC

Parameter name

SE LK
Ser./ CAN

M-Temp

MOTOR _Options

DC-Bus Vmax

DC-Bus VVmin

Resol. poles

N act (filt)

PWM1

Configuration
i &

Configuration

LA

Configuration

FeE

Configuration

LR

Configuration

L

Status

Status

Function

Thke

Motor temperature error is
generated and safety run is
initiated. Warning is generated
at 87.5% of this value.

PR A LR B AR R I R B 2 4xis
17. EHIEXMAR) 87.5%M 4
Jfo

Se bit mapping in section
13.2.10 on page 279

5 213 TUE 13.2.10 FiH1) Se
(AT

Maximum DC-Bus voltage (High
part of a 32 bits register).

RNERBIA L (32 A& f7 4%
)
Minimum DC-Bus voltage. (Low

part of a 32 bits register). 32767
corresponds to 200%

HR/NELU R L
AR EREE ) o
No. of resolver poles

CTIREY St

Actual speed value (filtered)
bR EE LR

Pulse width modulation phase 1
Jhk g R 1) AH 7 1

(32 fr %%

0..32767

Binary bit
mapping
AL

0..32767

0..32767

2..12

+32767

4 kHz:
1560 +1540

8 kHz:
780 760

Num

N/A

Num

Num

Num

Num

Num

Factory
default

o) BRIME

23000

0x2081

0xb850
(789 V)

0x4000
(274 V)

N/A

N/A

u16

116

u3z2

u32

u16

116

116

Access
i Il
Mem/CA
[\

RW /RW

RW/RW

RW /RW

RW/RW

RW/RW

RO /RO

RO /RO
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OxAD

OxAE

0xB1

0xB2

0xB3

0xB4

0xB5

20AD

20AE

20B1

20B2

20B3

20B4

20B5

Parameter name
SE LK
Ser./ CAN

PWM2

PWM3

MOTOR_LSig_Q

Id nom

MOTOR_Magn_L

MOTOR_Rotor R

Id min

Status
RE

Status
R

Configuration

LR

Configuration

B

Configuration

LR

Configuration

B

Configuration

[

Function

Thke

Pulse width modulation phase 2
Jik 5 1 ) ARz 2

Pulse width modulation phase 3

Jik 58 I ARAL 3

Motor stator leakage inductance
FLHLE T K

Nominal magnetising current

BRIl LR

Motor magnetising inductance
(ASM)

HLLRGAL HL 2% (ASM)

Rotor resistance

Fey

Minimum magnetising current

/DAL L

12 kHz:
1520 + 1520

4 kHz:
1560 +1540

8 kHz:
780 760

12 kHz:
1520 £ 1520
4 kHz:
1560 +1540

8 kHz:
780 £760

12 kHz:
1520 + 1520

0 .. 4294967295

EC servo
EC faliik: £200

Asynch. 5325
0..500

0 .. 4294967295

0..4294967295

EC servo

EC falfik:
-1000 .. 0

Num

Num

mH

Num

mH

mQ

Num

Factory
default

o) BRIME

N/A

N/A

123

116

116

u32

116

u3z2

u32

116

Access
i Il
Mem/CA
[\

RO /RO

RO /RO

RW /RW

RW /RW

RW /RW

RW/RW

RW/RW
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Parameter name Function Factory Access
SHEHF e el VAl
Ser. / CAN ) BRAME Mem/CA

N

Asynch. 7.
0 .. [d nom (0xB2)

0xB6 20B6 MOTOR_TR Configuration Time constant rotor 0 .. 4294967295 ms 2000 U322 RW/RW
ALE o ) 6 s 7

0xBB 20BB MOTOR_LSig_D Configuration Leakage inductance ph-ph 0 .. 4294967295 mH 0 Uu32 RW/RW
He R HL K ph-ph

0xBC 20BC MOTOR _Stator R Configuration Stator resistance ph-ph 0 .. 4294967295 mQ 123 Uu32 RW/RW
He 51 HiFH ph-ph

0xBD 20BD MOTOR_Specs_lner Configuration Time constant stator 0 .. 4294967295 ms 0 U322 RW/RW

tia ECE I} 1) 5 HUE T

OxBE 20BE DEFINE_Logic End1 Configuration Configuration of input logic N/A N/A 32771 Uuié RW/RW

[T function for Limit S. 1

(configured with IMD Manager)
PR S.1 % N\ 24 T RERC & -
(H1 IMD HEFE AR ED
OxBF 20BF DEFINE_Logic_End2 Configuration Configuration of input logic N/A N/A 32771 Uui6 RW/RW
[T function for Limit S. 2
(configured with IMD Manager)
PR S.2 F% N2 T RERC & -
(H1 IMD M AR ED
0xCO0 20C0 DEFINE_Logic DIn1 Configuration Configuration of input logic N/A N/A 32768 Uuié RW/RW
[T function for Logic1<=DI 1
(configured with IMD Manager)
24 1<=DI 1 1% N2 D) REC
B (H IMD B ED
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0xCA1

0xC2

0xC3

0xC4

0xC5

0xC6

20C1

20C2

20C3

20C4

20C5

20C6

Parameter name
SE LK
Ser./ CAN

DEFINE_Logic_DIn2

DEFINE_Logic_DOut
1

DEFINE_Logic_DOut
2

| -Max

I-continuous

| -Device

Configuration
W=

Configuration

L

Configuration

LR

Configuration

L

Configuration

[

Configuration

L

Function

Thke

Configuration of input logic
function for Logic2<=DI 2
(configured with IMD Manager)
4 2<=DI 2 ff)%i N\ 124 DI RERL
B (H1 IMD A ED

Configuration of Output logic
function for Logic-8<=DO 8
(configured with IMD Manager)
38 #-8<=DO 8 K B 1 Ih Ak
B &

Logic2<=DI 2 (H IMD ¥if&= %+
B &)

Configuration of Output logic
function for Logic-7<=DO 7
(configured with IMD Manager)
WH-7<=DO 7 Wk 2 T e
BB C(H IMD M= ED
Current limit, peak current.

100% = 16384 corresponds to
1.5%I device

FIR PRI, IR R .
100% = 16384 XfM 1.5* ¥ 4%
Current limit, continuous current

100% = 16384 corresponds to
| device

SERY 123 P S 2 2 SR
100% = 16384 XI5 | 4%

Device design current (60A =
600)# 115 1T Hijit (BOA = 600)

N/A

N/A

N/A

0..32767
(limited by device)

(B2 BL A& PR

0 .. | -Device

0 ..65535

N/A

N/A

N/A

Num

Num

0.1A

Factory
default

o) BRIME

32768

43078

19

16383

16383

600 (60 A)

u16

u16

u16

u16

u16

u16

Access
i Il
Mem/CA
[\

RW /RW

RW/RW

RW /RW

RW/
RWW

RW /
RWW

RO
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0xC7 L

0xC7 H

0xC8

0xC9

0xCB

0xDO

20C7 L

20C7H

20C8

20C9

20CB

20D0

Parameter name
SE LK
Ser./ CAN

Fast dec. time

Blind S-run acc..

Nmax 100%

xKp2

CAN_TimeOut

(ZRH
(protected)

Configuration

[

Configuration

L

Configuration

LR

Configuration

L

Configuration

LR

Configuration

Function

Thke

Emergency stops time ramp,
limit switch for 100 % speed
command 5 25 - (] 30E
100 % 3 5 45 4 ) BRAZTT 5%

maximum speed during blind
safety run (safety run without
resolver feedback). Defined
as percent of Nmax-100%.
A negative value in this
parameter means that the
motor will run the other way.
B 2T W R OEE (6
hL A SR 2 2IEAT) o EX
A Nmax-100% 1 53t o
WS H P 0 SUE R AL B S
— 75 Rizf7.

Maximum RPM for 100% (as
Parameter)

100% 18k RPM (1 AZ %0

Proportional amplification on
overshoot current controller

o o FL A £ o 45 £ BB TR

Feedforward amplification
current controller

R ASTBOK FL R 28 1] 2
Timeout for the CAN/CANopen

1..10000

1500 .. 25000

1..12000

0 or 100 .. 500

0 .. 65535

0: No time out #

ms

ms

rom

%

Num

ms

Factory
default

o) BRIME

300

2500

3000

100

u32

u32

u16

u16

u16

u16

Access
i Il
Mem/CA
[\

RW /
RWW

RW/
RWW

RW

RW/

RWW

RW /RW

RW /RW
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0xD1

0xD2

0xD3

0xD4

0xD8

0xD9

OxDA

0xDB

20D1

20D2

20D3

20D4

20D8

20D9

20DA

20DB

Parameter name
SE LK
Ser./ CAN

VAR1

VAR2

VAR3

VAR4

LOGIC_IO_BitMap

Current_200Pc

DEFINE_Logic_DOut
3

DEFINE_Logic_DOut
4

FoE

Configuration

[

Configuration
[

Configuration

LR

Configuration

L

Status
RE

Status
RE

Configuration

LR

Configuration
i &

Function

Thke

communication
CAN/CANopen iE (=

Comparison reference value 1

L 22 {E 1

Comparison reference value 2

HB S %1 2

Comparison reference value 3

S %1E 3

Comparison reference value 4

k2% 1H 4

Logic assignment, see bit
mapping in section 13.2.11 on
page 280

EHEE, HSIE 213 T
A 13.2.11 7 B A7

Calibration value for 200 %
nominal current (see 0xc6)

200% bR FR IR RIAR HEME (L
0xc6)

Configuration of Output logic
function for Logic-6<=DO 6
(configured with IMD Manager)
#45-6<=DO 6 ¥4 2 T e
FE C(H IMD B4 D
Configuration of Output logic

function for Logic-5<=DO 5
(configured with IMD Manager)

el
1..65535

+ 2147483647
+ 2147483647
+ 2147483647

+ 2147483647

Binary bit
mapping
T AL

0 .. 65535

N/A

N/A

Num

Num

Num

Num

N/A

N/A

N/A

N/A

Factory
default

o) BRIME

10000

10

661654959

N/A

N/A

58899

59155

Access
i Il
Mem/CA
[\

132 RW/RW
132 RW /RW
132 RW /RW
132 RW/RW
U166 RO/RO
U166 RO /RO

U1 RW/RW

U1t RW/RW
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0xDD

OxDE

O0xDF

20DD

20DE

20DF

Parameter name
SE LK
Ser./ CAN

JOGGING

Logic-6

Logic-5

Configuration

LR

Status

Status

Function

Thke

#@H#-5<=DO 5 I i ZHH T e
BCE CHi IMD B3t ED

Configuration of manual
operation parameters:

TR HR A -

Bits 0-11: Speed for manual
operation in % of Nmax-100
(max 12%)

Az 0-11: FahRfEER, L
Nmax-100 1 H 7r leR s Rk
12%)

Bits 12-23 Acceleration ramp for

manual operation (given as

acceleration from 0 to Nmax-

100)

iz 12-23 FzhHAE N g 5 E
(LLA 0 % Nmax-100 Fyfinsk &

4t

Bits 24-28: Max motor operation

time

i 24-28: f K HINLIZ AT [H]

Bits 29-31: Brake delay after

operation

fi7 29-31: HefE 5 HIHI B LR

See section 6.2 on page 76
SRS 61 T ERIZE 6.2 717

See section 6.2 on page 76
WHZ A 61 W ERSE 6.2

0.
. 12%)

3932

.. 4095

.. 31

Factory Access
default P

HBRIME Mem/CA
N

U322 RW/RW

Num

mS

Num N/A U166 RO/RO

Num N/A U116 RO/RO
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OxEO

OxE1

OxE2

OxE3

OxE4 L

OxE4 H

OxE5 L

20E2

20E3

20E4

20E4

20E5

Parameter name
SE LK
Ser./ CAN

Logic-8

Logic-7

SCR 1and 2

O_Go

SPEED_CALIB_EXT

RA_C
(FW>1.08.9)

SPEED_CALIB_EXT

RA_C
(FW>1.08.9)

SPEED_CALIB_EXT

RA D
(FW>1.08.9)

Status

Status
Status
Status

Configuration

B

Configuration

[

Configuration

L

Function

Thke

See section 6.2 on page 76
w61 T ERIZE 6.2 717

See section 6.2 on page 76
WHZ A 61 W ERSE 6.2

See section 6.2 on page 76
SRS 61 T ERIZE 6.2 17

See section 6.2 on page 76
WHZ A 61 T EREE 6.2

Definition of safety run profile
step 5. See section 8.5.2 on
page 140 for safety run profile
description.

LAIBATHCE SR AR 5 P IE
Xo HREZEBATHE AT
B, 1205 106 T EAIE
8.5.2 1.

Definition of safety run profile
step 6. See section 8.5.2 on
page 140 for safety run profile
description.
ZABTRE IS 6 S5
Xo HRREIBATHLE AU
B, iEZ WA 106 0L L3R
8.5.2 .

Definition of safety run profile
step 7. See section 8.5.2 on
page 140 for safety run profile
description.

Bit 0-10: position
Bit 11-15: speed
fi7 0-10: 1 &
fi 11-15: &

Bit 16-26: position
Bit 27-31: speed
i1 16-26: i &
fr 27-31: #F

Bit 0-10: position
Bit 11-15: speed
£ 0-10: {7 E

Num

Num

Num

Num

Pos:
1 rev.

Speed:
5%

Pos:
1 rev.

Speed:
5%

Pos:
1 rev.

Speed:

Factory
default

o) BRIME

N/A

N/A

N/A

N/A

N/A

N/A

N/A

u16

u16

u16

u16

132

132

132

Access
i Il
Mem/CA
[\

RO /RO

RO /RO

RO /RO

RO /RO

RW /RW

RW/RW

RW/RW
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OxE5 H

OxEG6 L

OxE6 H

OxE7 L

20E5

20E6

20E6

20E7

Parameter name
SE LK
Ser./ CAN

SPEED_CALIB_EXT
RA D
(FW>1.08.9)

SPEED_CALIB_EXT
RA_E
(FW>1.08.9)

SPEED_CALIB_EXT
RA E
(FW>1.08.9)

SPEED_CALIB_EXT
RA_F

Configuration

LA

Configuration
i &

Configuration

[

Configuration

L

Function

Thke

LAIBATRCE SR 7 D E
o BREZEIBITRE X
B, 1215 106 T EAIE
8.5.2 i,

Definition of safety run profile
step 8. See section 8.5.2 on
page 140 for safety run profile
description.

LAIBATRCE AR 8 DI E
Xo HRZEBATHE A
B, 2 W5 106 71
8.5.2 i,

Definition of safety run profile
step 9. See section 8.5.2 on
page 140 for safety run profile
description.

TARBATHCE X2 9 BHIE
Xo HRZAEBATEE UL
B, 2 WA 106 71 EIEE
8.5.2 1.

Definition of safety run profile
step 10. See section 8.5.2 on
page 140 for safety run profile
description.
LAIBATHC B AR 10 B E
Xo ARZABATHCE
B, iEZ WA 106 0L L3R
8.5.2 .

Definition of safety run profile
step 11. See section 8.5.2 on

7 11-15: JHEFF

Bit 16-26: position
Bit 27-31: speed
fi7 16-26: (L&
fir 27-31: #EE

Bit 0-10: position
Bit 11-15: speed
£ 0-10: {7 &
fi 11-15: #fF

Bit 16-26: position
Bit 27-31: speed
i1 16-26: i &
fi 27-31: HEF

Bit 0-10: position
Bit 11-15: speed

5%

Pos:
1 rev.

Speed:
5%

Pos:
1 rev.

Speed:
5%

Pos:
1 rev.

Speed:
5%

Pos:
1 rev.

Access
i Il
Mem/CA
[\

Factory
default

o) BRIME

N/A 132 RW /RW
N/A 132 RW /RW
N/A 132 RW/RW
N/A 132 RW/RW
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Parameter name Function Factory Access
SHEHF e el VAl
Ser. / CAN ) BRAME Mem/CA
N
(FW>1.08.9) page 140 for safety run profile £i7 0-10: fii & Speed:
description. 7 11-15: S JE 5%

LAIBATRCE SR ER 11 P
Xo HREZEBATHE AT
B, 2 W5 106 71 B

8.5.2 17,
OxE7 H 20E7 SPEED_CALIB_EXT Configuration Definition of safety run profile Bit 16-26: position Pos: N/A 132 RW/RW
RA_F [ step 12. See section 8.5.2 on Bit 27-31: speed ~ 1TeV.
(FW>1.08.9) page m for safety run profile 7 16-26: i Speed:
description. 5%

AR TRE SO 12 e L2731
S A A TR S
B, WE L 106 TL S

8.5.2 i,
OxE8 20E8 LOGIC_ | RUN Status See section 6.2 on page 76 0.1 Num N/A Ui6 RO/RO
W& HZ I 61 T RS 6.2 11
OxE9 20E9 LOGIC_| Fault Status See section 6.2 on page 76 0.1 Num N/A U16 RO /RO
W& HZ I 61 T RS 6.2 11
OxEA 20EA LOGIC_|_Ballast Status See section 6.2 on page 76 0.1 Num N/A u16 RO/RO
KA HZ 5 61 W RS 6.2 715
OxEB 20EB V -DCBus Status DC-link voltage 0 .. 32767 Num N/A U16 RO/RO
RS Hin B2
OxEC 20EC LOGIC | Los Status Resolver signal missing or faulty 0: OK 1E% Num N/A U1t RO/RO
KA (? bits) ‘ 1: Resolver
A5 AR B RE (2 D) decoder error
T 25 A A 28 i %
2: HW detected
loss of signal
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Parameter name Function Factory Access
SHEHF e el VAl
Ser. / CAN T BOME Mem/CA
N
(LoS)fifF far i) 1)
55 %%k (LoS)
3: Both faults
detected # I 2P
AN i
OxEDL 20EDL Dec_time_torque Configuration Deceleration time for torque 1..32000 ms 300 uU32 RwW/
i & control RWW
LR 425 1] £ ol s []
OxEDH 20EDH Dec_time_speed Configuration Deceleration time for speed 1..10000 ms 1 u32 RwW/
[Ih=A control RWW
R A ) ) ko B[]
OxEE 20EE | -100Pct Configuration Current sensor adjustment 50 .. 2000 mV 842 U1i6 RO /RO
Ao LA RS T
OxEF 20EF LOGIC_O_NoFault Status No fault output 0.1 Num N/A Ui6 RO/RO
W& 0 i e L
OxFO 20F0 TIME_IPeak Configuration Over-current time. See also | 1..6 s 5 uié RW/RW
it & max extended (0x01)
R TE . SRR R
(0x01)
O0xF1 20F1 Brake delay Configuration Response time motor brake 1..1000 ms 250 Uu32 RW/RW
Ao e L1 51 8 1]
OxF2 20F2 Brake output Status Brake delay time is active (1 0..1 Num N/A Ui6 RO/RO
Wi while the delay is on)
)3y 2% LE IR I [0 IR IT A
1)
OxF3 20F3 LOGIC_VO Icns Status Current reduced to configured 0.1 Num N/A Uui6 RO/RO

continuous current
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OxF4

OxF5

OxF6

OxF7

OxF8

20F5

20F6

20F7

20F8

Parameter name
SE LK
Ser./ CAN

LOGIC_VO Toler

LOGIC VO Less N
0

PowerOut

WorkOut

Axis label

Status
RE

Status
R
Status
RE

Status
RE

Configuration

[

Function

Thke

P AT A 1 28 T ) 8 L U
Position is within tolerance
window

FMEEAZGTON

Speed is almost zero
LT A%

Calculated power in use

R i B Th
Calculated work (accumulated

power over time). After FFFF it
starts with zero again.

THEI) (BT B Th ) .
f£ FFFF 2J5, ERRMNEIT
U,

Axis Label, 4 ASCII characters
HibrZs, 4 4 ASCIl 74F

0..1 Num

0..1 Num

0 .. 65535 Num

0 .. 65535 Num

Bit O -7: first Binary
character

Bit 8 .. 15: second
character

Bit 16 .. 23: third
character

Bit 24 .. 31: forth
character

KL O-7: N7
¥

7 8..15: FE A

2o Sy

T
£ 16 ..23: =
==

fir 24 .. 31: #Y

Factory
default

o) BRIME

N/A

N/A

N/A

N/A

0

u16

u16

u16

u16

u32

Access
i Il
Mem/CA
[\

RO /RO

RO /RO

RO /RO

RO /RO

RW/RW
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Parameter name Function Factory Access
S The el Vi
Ser. / CAN ) BRAME Mem/CA
N
=2t
OxFBL 20FBL SPEED _CALIB EXT Configuration Definition of safety run profile Bit 0-10: position Pos: N/A Uu32 RW/RW
RA_A L=+ step 1. See section 8.5.2 on Bit 11-15: speed 1rev.
(FW21.03.6) page 140 for safety run profile 7 0-10: frE Speed:
description. 5%

A TRECE 1 e V1715 BE
Y. AR AT RE SR
9, W5 A 106 71 LS

8.5.2 i,
OxFBH 20FBH SPEED_CALIB_EXT Configuration Definition of safety run profile Bit 16-26: position Pos: N/A Uu32 RW/RW
RA_A L=+ step 2. See section 8.5.2 on Bit 27-31: speed 1rev.
(FW=1.03.6) page m for safety run profile i 16-26: fr B Speed:
description. 5%

GAEGRECHE 2 b 2ol B

o AREZEBITHEXFHIB
B, S5 106 T EH)EE

8.5.2 i,
OxFCL 20FCL SPEED _CALIB EXT Configuration Definition of safety run profile Bit 0-10: position Pos: N/A Uu32 RW/RW
RA_B i & step 3. See section 8.5.2 on Bit 11-15: speed ~ 1Tev.
(FW=1.03.6) page 140 for safety run profile 7 0-10: frE Speed:
description. 5%

e AE TR E T 3 by L 11715 B
%2 AiE TR E SR,
% I8 106 1L 12 8.5.2

-

o
OxFCH 20FCH SPEED_CALIB_EXT Configuration Definition of safety run profile Bit 16-26: position Pos: N/A Uu32 RW/RW
RA_B LR step 4. See section 8.5.2 on Bit 27-31: speed  1Tev.
(FW=21.03.6) page m for safety run profile 7 16-26: [ B Speed:
description.
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Reg ID | CAN Parameter name Function Factory Access
SBAZFK Thee default P
Ser. / CAN ) BRAME Mem/CA

N

GAEBITREMSE 4 P X f727-31: #E 5%
B R AIs AT B SR,
HZ L5 106 T FEE 8.5.2

-

o

13.3.1 Charger parameters 7 B85 ¥

Info
@ The charger must be in Setup mode (Sub-object 7) to be configured.

=Py

RSB T REBNX (FXHRT) AR E.

All charger parameters have the same CANopen object ID: 2811 (for proprietary CAN see section 7.1.2.1 on page 87). Sub object is used to identify
the different parameters. The following table lists all available parameters:

B A 70 H 28 2 050 ELA A IR CANopen X4 ID: 2811 (%54 CAN, 152 68 T EHIE 7.1.21 %) « FRGHTHIAARK S, TH5
H T A TS

Parameter name Function Range Factory | Data | Access
SHLHR Theg 5 H br || COEEL
Ser. / CAN HTBRA
=1
1 CHARGE_VOLTAGE_SCALED  Status Charger actual output voltage 0 ..65535 0.1V N/A u1i6 RO
RE 7 HL 8 S it FR
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Parameter name Function Factory Access
S The R Vil
Ser. / CAN HTBRA
=1
2 CHARGE_CURRENT_SCALED  Status Charger actual output current 0 ..65535 0.01A N/A ui6 RO
s i g8 S
3 UC_CAP Status Ultra-capacitor capacity 0 ..65535 1mF N/A U1 RO
has measurement value
FRE HL A A I A
4 UC_ESR Status Ultra-capacitor total resistance 0 ..65535 1TmQ N/A u16 RO
has measurement value
JEB 2% H 25 2% ek H B =
5 MON_STATE Status Actual state of the charger. 0: Disabled (Initialise) N/A N/A Ui RO
IRZS Note: When the charger is in 1: Disabled (Off)
state zero when in setup mode. 2 pisabled (idle)
FE LA HI L PR - 3: Disabled (ready)
HE: Haddst T RERAR  4: Charging (bulk)
AT RS 5: Charging (absorption)
6: Charging (float)
7: SE test
8: Disabled (error)
025 (WI4R1k)
1: 25 (55 1A)
22 H(NE)
3R (i)
4:70 Hi (bulk)
5: 78’ (i)
6:7¢ HiL(-3h)
7: SE Mk
8: 25 H (] %)
6 MON_STAT_TIME Status Elapsed present state time. 0..65535 s N/A uit6 RO
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10

14

15

Parameter name
SE LK
Ser./ CAN

SETUP_MODE

BUCONTROL

START_STOP

VOLTAGE_IMD_SE

SE_STORAGE_TYPE

Configuration

FoE

Configuration

LR

Function
e

Status

Configuration

L

Function

Thke

23 ) A RTIRAS I 18] o

Sets the charger in and out of
Setup mode.

T 70 HL A HE N RTR H 5 A
e

Save and load parameters to /
from EEPROM.

£ EEPROM A {RAEFIIN#E S

Start and stop charging. When
stop is executed, state changes
to ready and waits for start
command.

THEME LR .. BPATIE L
I, RS I F 55 B Bl

=t

SE voltage measurement by the
IMD.

it IMD & SE HLE

Selection of SE storage type.
SE fFif R iL#%.

0x5555: Setup mode

Any other value: not in
programming mode

0 x5555: 14 & 1,
AT HeABAR  ASTE 2 A =X
i

0x1111: Save parameters
from RAM to EEPROM

0x1113: Load parameters
from EEPROM to RAM

0x1111: K ZH M RAM
{543 EEPROM

0x1113: KBS
EEPROM jin#k#| RAM
0: Stop 11k

1: Start 7144

0 .. 65535

0: None &

1: Lead acid £/

2: Lithium lon 48 1

3: Ultra capacitor #2824

NUM

NUM

NUM

Factory Access
default W
HIBRIA

=1

0 u1i RW
0 u1i6 RW
1 uie rw
N/A u16 RO
0 u1i6 RW
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Parameter name Function Factory Access

SR Thee default W
Ser. / CAN H BRI

18

B3

7%

16 SE_NOM_VOLTAGE Configuration The nominal voltage of the SE 0 ..65535 01V 0 uie RW
i & from which all other voltage
limits are derived.
SE WIFrARHLE, P HoAl &
PR A 22 A e

17 SE_MAX_CURRENT Configuration Base current from which all 0..65535 001A O u16 RW
[T other current limits are derived.

M e S BT A P O PR A 5
A HL
18 BULKCHARGEENDVOLTAGE  Configuration End voltage for bulk stage in 0..65535 0.01% O uie RW
[{Rh=A percentage of
SE_NOM_VOLTAGE (Values
above 100% can also be used).
bulk B Bt (% # 5 L SE_NOM_
RS A 2y teRos (mT BUE A
BT 100% 18D

19 BULKCHARGECURRENT Configuration Bulk stage constant current in 0 ..65535 0.01% O uie RW
L=+ percentage SE_MAX_CURRENT.
bulk BB EE L. LA
SE_MAX_HLiit i) A 7y ERoR

20 ABSORBCHARGEVOLTAGE Configuration Voltage limit in absorption stage 0 .. 65535 0.01% O uie RW
BE in percentage of
SE_NOM_VOLTAGE (Values
above 100% can also be used).
For Lead acid, reaching this limit
ends bulk stage and starts
absorption stage.

W WS BB P L S BR A, DA
SE_NOM_VOLTAGE I 7t
Fon (AT LMEH =T 100% Y
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Parameter name Function Factory Access

SH A ThEs default Vi
Ser. / CAN HBRA

18

B) o XTHIR, BRLREF
455 bulk Fir BIFIT a6 R B BL o

21 ABSORBCHARGECURRENT Configuration Absorption stage constant 0 ..65535 0.01% O u1ie RW
L= current in percentage of
SE_MAX_CURRENT.

WAL B AE 2 R B SE_MAX_

HLIR I B 7 R R .
22 ABSORBCHARGEENDCURRE  Configuration Current limit that ends the 0 .. 65535 0.01% O u1i6 RW
AT [ absorption stage in percentage

of SE_MAX_CURRENT. For
Lithium lon this limit stops float
active charging.

SER AR B At B IR RR AR, DA
SE_MAX_HLIfi 0 4> b
FTHE T, SRR IR R

23 FLOATCHARGEVOLTAGE Configuration Voltage limit in float stage in 0 .. 65535 0.01% O Ui RW
L=+ percentage of

SE_NOM_VOLTAGE (Values
above 100% can also be used).
T FE b B U PR AR, B
SE_NOM_HL L1 H 43 te R IR
(AT A A T 100%H)

B .
24 FLOATCHARGECURRENT Configuration Current limit for float stage in 0 .. 65535 001% O uie RW
B percentage of

SE_MAX_CURRENT.

FIEH B R E, A
SE_MAX_HLIL I I 7> ELERR o

31 CHARGER_ERROR Status Bit mapped register showing Bit 0: OPENCIRCUIT N/A N/A ui6 RO
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Parameter name
SE LK
Ser./ CAN

32 CHRGER_WARNING Status

\

13.3.2 Error history parameters 127 754

Function

Thke

charger errors status.

0: Not active, 1: Set.

The status of the error remains
until “Clear errors” is sent to the
charger.

S ST 25 A7 28 0 78 F AR 1R R
PN

O:RIE, 1:RE.
HRRE—ERFER] VSRR A
W7 BRIE B T LA

Bit mapped register showing
charger warnings status.

0: Not active, 1: Active.
Warning are automatically
cleared when they reason for
the warning is not present.

AL BRI B A7 3 B T LA R
O:ARWIE, 1:30 -
HEGFEEAEEN, B5kE
BiFkR.

Bit 1: SHORTCIRCUIT
Bit 2: CHARGERTEMP
fir 0: JTit%

fir 1. FEE

7 2: 78 AR

Bit 0: BATTEMP N/A
Bit 1: TEMPCHANNEL

Bit 2: VinLOW

Bit 3: Vin-VseLOW

Bit 4: LOWCURR.

Access
Vilal

Factory
default

HBA
=1

N/A ui6 RO

The following table lists available parameters for error history. While all data type is either 132 or U32, and the range is a standard range for these
types, the actual values have the same range as the register where the data is fetched from. For example 2881[6] which has an 132 data type (range
-2147483647 .. +2147483647) will always contain values with the range of 0 .. 32768 because this is the range of the register where the data is fetched from (0x61).

PRI 7R RE R S BRI BRI AR A 132 B U32, I HG R X e bR ka5 SRR 5 3R BUEAE 10 25 47 4 A R ROYE

il

2881[6] HA 132 ##in 51 (JiH-2147483647 .. +2147483647) K an AL &5 FN 0 .. 32768 MIfH, FINiX & (0x61) FRECE I 1) 27 /7 23 T
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CANopen Parameter name Function Access
Object ID Ser. /| CAN Dk i VilA)
CANopen SR
Object ID Ser. / CAN
Xﬂ.% ID er.
2881 1 eHist.X-Actual position Status Value of Reg. 0x6D at the time the last +2147483647 Num 132 RO
s error occurred
B g — AR R A I Reg. 0x6D [rI{H
2881 2 eHist.X-Actual position Status Value of Reg. Ox6F at the time the last error +2147483647 Num 132 RO
SSlI s occurred
B — IR B IR R AE RS Reg. Ox6F HI{E
2881 3 eHist.X-1st error in power Status Value of Reg. 0x94 at the time the last error  £2147483647 Num 132 RO
board s occurred
B A — AR KA Reg. 0x94 HI1E
2881 4 eHist. X-IXT & Status Value of Reg. 0x45 at the time the last error +2147483647 Num 132 RO
regen.energy R occurred
e — I IR KA Reg. 0x45 H{E
2881 5 eHist. X-SE+ Status Value of Reg. 0x66 at the time the last error +2147483647 Num 132 RO
s occurred
I Ja — AR R A Reg. 0x66 [H1E
2881 6 eHist.X-SEM Status Value of Reg. 0x61 at the time the last error +2147483647 Num 132 RO
s occurred
e — IR IR KA Reg. 0x61 F{E
2881 7 eHist.X-T-air Status Value of Reg. 0x4B at the time the last +2147483647 Num 132 RO
s error occurred
B i — U R R A BT Reg. 0x4B fI{H
2881 8 eHist.X-dbg*temp Status Value of Reg. 0x9A at the time the last 2147483647 Num 132 RO
s error occurred
e — IR IR KA Reg. 0x9A [{H
2881 9 eHist.X-dbg*ptr1 Status Value of Reg. 0xB8 at the time the last +2147483647 Num 132 RO
s error occurred

5o — AR R AT Reg. 0xB8 [HIME
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CANopen Parameter name Function Access
Object ID Ser. /| CAN Dk i VilA)
CANopen SR
Object ID Ser. / CAN
Xﬂ.% ID er.
2881 10 eHist.X- dbg*ptr2 Status Value of Reg.0xBA at the time the last error 2147483647 Num 132 RO
s occurred
R JE — B R KA Reg.0xBA [I1H
2881 11 eHist.X-dbg ptr1 Status Value of Reg. 0xB7 at the time the last +2147483647 Num 132 RO
s error occurred
B g — R R A B Reg. 0xB7 HI1H
2881 12 eHist.X- dbg ptr2 Status Value of Reg. 0xB9 at the time the last 2147483647 Num 132 RO
s error occurred
R JE — B IR KR Reg. 0xB9 [1H
2882 1 eHist.E-IMD state Status Value of Reg. 0x02 at the time the last error +2147483647 Num 132 RO
s occurred
B Ja— AR K A Reg. 0x02 H1E
2882 2 eHist.E-Device mode Status Value of reg. 0x51 at the time the last error  +2147483647 Num 132 RO
s occurred
B Ja — IR G R R AE R reg. 0x51 FME
2882 3 eHist.E-N act (filt) Status Value of Reg. 0xA8 at the time the last +2147483647 Num 132 RO
s error occurred
B Ja— AT R A Reg. 0xA8 [fI{H
2882 4 eHist.E-N cmd ramp Status Value of reg. 0x32 at the time the last error  £2147483647 Num 132 RO
s occurred
B Ja — IR G R R AE R reg. 0x32 FME
2882 5 eHist.E-l act (filt) Status Value of reg. 0x5F at the time the last error 2147483647 Num 132 RO
s occurred
i — R K AR B reg. Ox5F FRIME
2882 6 eHist.E-DC-link voltage ~ Status Value of reg. OxEB at the time the last error 2147483647 Num 132 RO
s occurred

e — A iR R AE R reg. OXEB 1
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CANopen Parameter name Function Access
Object ID Ser. /| CAN Dk VilA)
CANopen SR
Object ID Ser. / CAN
Xﬂ‘% ID er.
2882 7 eHist.E-Drive status Status Value of reg. 0x40 at the time the last error 2147483647 Num 132 RO
s occurred
B Ja — U R R AR R reg. 0x40 [11E
2882 8 eHist.E-Logic in block Status Value of reg. 0x9B at the time the last error 2147483647 Num 132 RO
s occurred
B Ja — IR R R AE R reg. 0x9B FI{E
2882 9 eHist.E-Out block Status Value of reg. 0x98 at the time the last error  +2147483647 Num 132 RO
s occurred
B Ja — YR R AR R reg. 0x98 (11
2882 10 eHist.E-Power board Status Value of reg. 0x63 at the time the last error 2147483647 Num 132 RO
status KA occurred
e — AR R AER reg. 0x63 [11E
2882 11 eHist.E-Actual current Status Value of reg. 0x48 at the time the last error  +2147483647 Num 132 RO
limit W occurred
e Ja — AR R AR reg. 0x48 f1H
2882 12 eHist.E-Current overload Status Value of reg. 0x45) at the time the last error +2147483647 Num 132 RO
integral (H), and ballast ks occurred
energy counter e — AR K AR reg. 0x45) HIME
2882 13 eHist.E-Error map Status Bit 0-15: Value of the error map (Reg. 0x8F  Binary bit Num 132 RO
s bit 0 to 15) at the time the last error mapping
occurred
Bit 16-31: ID information for the last error
; N/A
(for debugging).

A7 0-15:5 J5 — IR 15 R 2B B A8 15 B S R L
(Reg. 0x8F 1 0 #| 15)

K7 16-31:35 5 — MR 1D 2 2 (H T
k).

2882 14 eHist.E-Elapsed time Status Value of elapsed time since RUN was ON  +2147483647 s 132 RO
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CANopen Parameter name Function Access
Object ID Ser. /| CAN Dk VilA)
CANopen SR
Object ID Ser. / CAN
Xﬂ.% ID er.
Dev.enable RE at the time the last error occurred
i — MR R AR, H RUN 48T ON IRZES
PAR 22 3 I 18] A
2882 15 eHist.E-Elapsed time Status Value of elapsed time since the IMD was 2147483647 s 132 RO
Power ON s powered ON at the time the last error
occurred
BJa— M IRKER B IMD _EHDCRE
I 1
2882 16 eHist.E-Elapsed time Life Status Value of elapsed time since the IMD was +2147483647 s 132 RO
WA commissioned at the time the last error
occurred
B Ja— MR R AER B IR IMD BRRZ S
I 1)
2883 1 eHist.P-IMD state Status Value of Reg. 0x02 at the time the error +2147483647 Num 132 RO
W defined in 0x888[6] occurred
£ 0x888[6]H1 & X 4R K AR, Reg.
0x02 HfE
2883 2 eHist.P-Device mode Status Value of Reg. 0x51 at the time the error 12147483647 Num 132 RO
WA defined in 0x888[6] occurred
7E 0x888[6]H & XM iR KA, Reg.
0x51 [11E
2883 3 eHist.P-N act (filt) Status Value of Reg. 0xA8 at the time the error +2147483647 Num 132 RO
W defined in 0x888[6] occurred
£ 0x888[6]H1 & X 4R K AR, Reg.
OxA8 FI1H
2883 4 eHist.P-N cmd ramp Status Value of Reg. 0x32 at the time the error 2147483647 Num 132 RO
s defined in 0x888[6] occurred
£ 0x888[6]H1 & X 4R K AR, Reg.
0x32 HfA
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CANopen Parameter name Function Access
Object ID Ser. /| CAN Dk i VilA)
CANopen SR
Object ID Ser. / CAN
Xﬂ.% ID er.
2883 5 eHist.P-I act (filt) Status Value of Reg. 0x5F at the time the error +2147483647 Num 132 RO
WA defined in 0x888[6] occurred
£ 0x888[6] ' & X Mt ik K LM, Reg.
Ox5F [1E
2883 6 eHist.P-DC-link voltage Status Value of Reg. OxEB at the time the error +2147483647 Num 132 RO
s defined in 0x888[6] occurred
£ 0x888[6]H1 & XL 4R K AR, Reg.
OXEB Fi1H
2883 7 eHist.P-Drive status Status Value of Reg. 0x40 at the time the error 12147483647 Num 132 RO
W defined in 0x888[6] occurred
£ 0x888[6] & X It ik K AN, Reg.
0x40 FIE
2883 8 eHist.P-Logic in block Status Value of Reg. 0x9B at the time the error 12147483647 Num 132 RO
has defined in 0x888[6] occurred
£ 0x888[6]' & X iR A AN, Reg.
0x9B [fI{H
2883 9 eHist.P-Out block Status Value of Reg. 0x98 at the time the error +2147483647 Num 132 RO
W defined in 0x888[6] occurred
1t 0x888[6]+ & X iR K AR, Reg.
0x98 [#i{E
2883 10 eHist.P-Power board Status Value of Reg. 0x63 at the time the error 12147483647 Num 132 RO
status s defined in 0x888[6] occurred
£ 0x888[6] ' & X IR A AN, Reg.
0x63 KA
2883 11 eHist.P-Actual current Status Value of Reg. 0x48 at the time the error 12147483647 Num 132 RO
limit s defined in 0x888[6] occurred
£ 0x888[6] & X It ik K AN, Reg.
0x48 (118
2883 12 eHist.P-Current overload Status Value of Reg. 0x45 at the time the error 12147483647 Num 132 RO
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CANopen Parameter name Function Access
Object ID Ser. /| CAN Dk VilA)
CANopen SR
Object ID Ser. / CAN
Xﬂ.% ID er.
integral (H), and ballast K& defined in 0x888[6] occurred
energy counter 1 0x888[6] 1 5& LI R R A FF, Reg.
0x45 [#I{E
2883 13 eHist.P-Error map Status Bit 0-15: Value of the error map (Reg. 0x8F  Binary bit Num 132 RO
s bit 0 to 15) at the time the error defined in mapping
0x888[6] occurred
Bit 16-31: ID information for the error N/A
defined in 0x888[6] (for debugging).
37 0-15 fi7.:7F 0x888[6] & X HI4E i K A4
i, BRI {E (Reg. Ox8F £ 0 E| 15)
i 16-31:7E 0x888[6]+ & X M 1) ID 15
BT IHR).
2883 14 eHist.P-Elapsed time Status Value of elapsed time since RUN was ON  £2147483647 s 132 RO
Dev.enable s at the time the error defined in 0x888[6]
occurred
£ 0x888[6]H1 & X 4R K AR, H RUN
AT ONIRZS AR 48 id i 18] )1
2883 15 eHist.P-Elapsed time Status Value of elapsed time since the IMD was 2147483647 s 132 RO
Power ON W powered ON at the time the error defined in
0x888[6] occurred
7E 0x888[6] & X MR K AR, H IMD L
F, AR e d ) 18] )
2883 16 eHist.P-Elapsed time Life Status Value of elapsed time since the IMD was +2147483647 s 132 RO
WA commissioned at the time the error defined
in 0x888[6] occurred
£ 0x888[6] ' & X ISR K AN, H IMD if
T AR 1 I (8] B
2884 1 eHist.NC-err0_cnt Status Number of Errors of “Error 0” type in the 0..4294967295 Num U32 RO
s error history

BRI “RER 07 KRB AT REL
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CANopen
Object ID

CANopen
Object ID

X4 ID
2884

2884

2884

2884

2884

2884

2884

2884

2884

10

Parameter name
Ser./ CAN

S AR
Ser./ CAN

eHist.NC-err1_cnt

eHist.NC-err2_cnt

eHist.NC-err3_cnt

eHist.NC-err4_cnt

eHist.NC-err5_cnt

eHist.NC-er6r_cnt

eHist.NC-err7_cnt

eHist.NC-err8_cnt

eHist.NC-err9_cnt

Status
R

Status
RE

Status
R

Status
K&

Status
RE

Status
K&

Status
K&

Status
RE

Status
K&

Function

Thke

Number of Errors of “Error 1” type in the
error history

R SR “HR 17 REHEIRE

Number of Errors of “Error 2” type in the
error history

RS “RER 27 KRR

Number of Errors of “Error 3” type in the
error history

RIS AR 37 RAMIEHRE

Number of Errors of “Error 4” type in the
error history

BRMsidsr “HiR 47 BB REIRE

Number of Errors of “Error 5” type in the
error history

BRI g “HHR 67 RAMEHREL

Number of Errors of “Error 6” type in the
error history

BRMsidsxr “HiR 67 KRB REIRE

Number of Errors of “Error 7” type in the
error history

BRI SR “CHHR 77 RARIER AL

Number of Errors of “Error 8” type in the
error history

RSl “HEiR 87 KM MEHRE

Number of Errors of “Error 9” type in the
error history

RIS AR 97 RAEMERE

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

Num

Num

Num

Num

Num

Num

Num

Num

Num

u32

uU32

u32

u32

u32

u32

u32

u32

u32

Access
Vilal

RO

RO

RO

RO

RO

RO

RO

RO

RO
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CANopen
Object ID

CANopen
Object ID

X4 ID
2884

2884

2884

2884

2884

2884

2888

2888

2888

2888

11

12

13

14

15

16

Parameter name
Ser./ CAN

S AR
Ser./ CAN

eHist.NC-errA_cnt

eHist.NC-errB_cnt

eHist.NC-errC_cnt

eHist.NC-errD_cnt

eHist.NC-errE_cnt

eHist.NC-errF_cnt

eHist.SP-T-run

eHist.SP-T-pwr

eHist.SP-T-life

eHist.SP-Index

Status
K&

Status
RE

Status
K&

Status
K&

Status
RE

Status
R

Status
R

Status
RE

Status
K&

Configuration

Function

Thke

Number of Errors of “Error A” type in the
error history

HRM il “HiR A7 BB RIRE

Number of Errors of “Error B” type in the
error history

R P SRIdR YRR B” RAKEREL

Number of Errors of “Error C” type in the
error history

HRMsidsr “HiR C7 RBRIHHRE

Number of Errors of “Error D” type in the
error history

BRM sl “HiR D7 RBRIERE

Number of Errors of “Error E” type in the
error history

HEBYT TR “HER B R R

Number of Errors of “Error F” type in the
error history

BRI ISR “HR BT ORBR IR A
Value of elapsed time since RUN was ON
H RUN 4T ON R3S AR i I [A] )4

Value of elapsed time since the IMD was
powered ON

H IMD L DR i i 18] 48

Value of elapsed time since the IMD was
commissioned

H IMD J& F Dok (i a) e

Index number for the error in the log to be

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.. 4294967295

.20

Num

Num

Num

Num

Num

Num

Num

u32

u32

u32

u32

u32

u32

u32

u32

u32

u32

Access
Vilal

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO
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CANopen Parameter name Function Data | Access
Object ID Ser. / CAN Thee
CANo
Objecf ﬁ; L
%% 1D Ser./ CAN
[T presented in 0x883[1 — 12]
7E 0x883[1 - 12]+ W R i H B iR % 5
=
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Apart from editorial changes the following changes have been made in this revision:

PrRamim MBI, AUIEIE T T UME

Date H#H Revision | Changes 3]
BT

2021-xx-XX H P2 °

“Logic in block (9B)” in “Parameter bit mapping” updated.
BT “SHARGS” TH) “ZEETY(9B)” .

“Configuration of Ultra-capacitor SE type parameters” header
in “Configuring the charger manually” updated

BH T “TFERCETEHRA I B HRA S SE RASUE
B b

“Retrieving error additional information (error snapshot)”
added to “Operational procedures”

“BAERER” RN T CRREHRIINGE S (EHRIRED 7

“Configuring speed parameters” in “Configuring the general
parameters” updated

EE T “REEEMZH P REERESH

“Configuring the general servo fields” in “Configuring the
control parameters data” updated

R “RCEEHSEEEE T P R E R R B

“Configuring speed parameters” in “Configuring the control
parameters data” updated

BH T “BCEERSEEEE i CEE RS
“CAN/CANopen interface” in “Communication” updated
BHr 7 iR i “CAN/CANopen #2117

“Internal flags” in “Functions description” updated
BH T “TIREW M7 hH) AR

“Parameter list” updated

BT “SHIIR”

“Electrical work” in “Safety precautions” updated

R CREERFEI P R

“Safety requirements” added to “Integrating the IMD in the
cabinet”

fE R IMD SRR BIARRAR R AN T “ A Bk

“Safety requirements consideration” in “Temperature
considerations” removed (content moved to “Safety
requirements”)

MIER “EEOESFEI P “ZEERERFI (AFRE

Page 328 of 341



IMD 100 Integration manual 4189360015 Rev. H P1 Revision history 1&17 [ 52

2020-09-25

113 ﬁég*” )

“Environmental requirements” in “Integrating the IMD in the
cabinet” updated

SR T “Hs IMD SR RRBIARRAR R ) “ BT ER

General description in “Manual operation” in “Operational
procedures updated

EH T BRAERERET b CTRAE” PE AR
“User demand (03)” in “Parameter bit mapping” updated
BT “SEAS” g “R P RER (03) 7

“Updating Firmware” and “Turning the power to the IMD on”
added to “Operational procedures”

“ERAERERE” RN T “RERREAE” A “FTIF IMD HLE”

“Digital inputs and outputs” title in “Operational procedures”
changed to “Using digital inputs and outputs”

“ERIERERP” R “Brrf AR AR O A8
Atk s

“Firmware update through CANopen implementation
guidelines” added to “CANopen interface”

“1@1L CANopen St 45 Fg b AT [ 44 56 8 7 i)
“CANopen #1177 ¥

“Safe energy connection requirements” in “Power
connections (X1)” updated

BEHT CHUEER (X1) 7 P R R RIERER”

“Connecting the safe energy” in “Avoiding damage to the
IMD” updated

FEH T “RERIIN IMD” ) RS A HLR

“Charger (option) warning” in “Warning list” updated

BH T CEHAIR” PR “FoRdy (GETD i
“Pre-heating the motor” in “Operational procedures” updated
BT BRI T R

“Parameter list” updated

EH T “SHEIRY

IMD states chart and description updated

BT IMD IRAS B A A

“Configuring motor data” in “Configuring general parameters”
updated

FoE T “EBHSH B CHE R
“Brake control” description in “Function Description” updated

SEH T “ThREREAR” ) “ B Hid
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2020-06-29

“User demand (03)” in “Parameter bit mapping” updated
EH T “SEAS” b “RPFRR (03) 7

Ballast OFF calculation corrected in “Configuring the general
servo fields”

£ “TEE AR ” MBI TR &5 A T 5

“Parameter list” updated with regards to retrieval of high/low
part of registers through CAN/CANopen

37 7 % Tl CAN/CANopen K& 412 SR A4 ) “ 5
5%

IMD states chart updated
BT IMD IR EIE

“Converting torque values” updated
BT R A

Configuring speed parameters” updated
EH T “RLERESH

“Converting voltage units to volts” updated
SEHT TRt RS AL BN AR

Screen dumps in “Configuring general parameters” and
“Configuring the control parameters data” updated

BT “FCEEMSH” M “BCEEG SEEEE” TR
ik

“Charger parameters” in “Parameter list” updated.
EH T “SHEIIR” PR CTREESE

“Charger (option) warnings” and “Charger (option) errors”
added to “Errors and warnings”

fE “HIRAES” hEINT ey GARTD EE O “FEE
A GBI Hhix”
“Configuring the general servo fields” updated

R T P EE AR T

“Disconnecting AC mains from DC-link (Mains, disconnect)”
updated

EH T MEIRBHEBOIT R IR CRIE, WOTIERD 7

"Safe energy (ultra-capacitors only) discharging” added to
“Operational procedures”

£ “BRARRER” i T <RI (REHRBEEES) i
EE‘”

Changing actual position value (Pos. preset) updated
SR T A B (A E R

Updated with IMD 135:
“Temperature considerations”, “Mounting of the IMD in the
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-2020-01-31

cabinet’, “Electrical HW connections and requirements”
(overview), “Power connections (X1)”

BT IMD 135: “IREVFEEHEIN” . “AENE ek
IMD” . “HASMHERMER” (A o “HJRIERE
(X1)”

“Error log” added to “Errors and warnings”

B “ERHE” B3 “RhRMES

“Error history parameters added to “Parameter list”.
¥ “RRDSESHR IR “SHIIR .

Changing actual position value (Pos. preset) updated

BT b B (AL E O

“Configuring SE charger parameters (option)” updated
BH T “BcE SE &S (LT 7
“‘Environmental requirements” updated

R T CHEEER”

“Configuring general servo (IMD) fields” in “Configuring
general parameters” updated

BE T “ECEEMSE P “BCEEMMR (IMD) 7B

“Configuring virtual limit switches” added to “Configuring
general parameters”

W “MCERRALITR” wing “A B S
“Manual operation” in “Operational procedures” updated
BT “HRAERERT ) “CTERIE”

New procedure for “Manual operation 360" added to
“Operational procedures”

“ERIFRES” TN T “FahRAE 3607 MR

New procedure for “Restarting the IMD” added to
“Operational procedures”

“ERERERT thIghn T “ERTE S IMD” TR

“User options (01)” in “Parameter bit mapping” updated
BT “SEA Ry S E (01) 7

“Brake control” section in “Functions description” updated
R T CThReRER” oy “HlshaEs]” E o

“Connecting 24V (X7)” in “Connecting 24V, digital and safety
I/0 (X7, X8, X9)" updated

BT ERE 24V, B A4 110 (X7, X8 X9)” Hif
“IERE 24V (XT)”

IMD states chart updated
BT IMD IR EIE
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2019-09-03

2019-08-19

Section “Free space around the IMD” is updated with IMD
122 C

“IMD J& [ (7 5 His(a] 7 E2 3EH08 IMD 122 C
“Motor connection requirements” updated
BT “HLERER”

“Configuring input-output logic” updated
BH T BB NP

“Error and warning lists” section renamed to “Errors and
warnings”

“HRRINES SR B E AN CHERIES
“Errors/warnings (8F)” section updated

EH T “HERIETS (8F) 7 ERar

Figure 13IMD 122 C / 135 updated

BHr 7B 131IMD 122 C /135

“Parameter list” updated and “Charger parameters” added
EH T “SEIIR” ST “ESESE

State flowchart and description updated

ST RS TR B A A

“Converting torque values” added to “Units conversion”

B CHHIRRE” NS B

Error and warning lists updated

SR T IR ATE L B

“Avoiding damage to the IMD” section added
NN RN IMD Y E

“Power connection (X1)” is updated with IMD 122 C
B HYRZER: (X1)” EHN IMD 122 C

PTC resistor added to “Motor connections requirements” and
“Connecting temperature sensors” sections

¥ PTC HIFHARASINE] “ HUERER” A1 “IERR ALK
Specifications for digital output corrected

EIE T B AR

“Connecting 24 V (X7)” updated

SEHr T M 24V (XT)”

“Motor brake requirement” added to “Connecting the motor
brake” section

B “HLEIZhAT R AVinE] B ALHBhE T B

Manual operation added in “Connecting digital inputs (X9)”
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and “Operational procedures” sections

o TE “EHHTTMAN (X9 M BAERF” HEN T T80
23 (B

e Manual activation of fan added to operational procedures
o TERAEREFFHIGIN T F3h)E B X

o Configuring manual operation and Ballast resistor energy
thermal factor added to “Configuring general servo fields”
section

o CRICE T AR AR AR A B FH Ae B AR B I E e B — ]
B )
e Pictures from IMD Manager updated

o HHTRHA IMD IR E

o |MD states description updated with states 58 and 59.
Conditions to proceed updated with manual operation where
applicable, and conditions priority removed

o IMD IREHIIR T AIRA 58 F1 59, Ak /ERI &N T
il (&R , B O

¢ “Brake control” section moved from the “Function
description” manual to the “Functions description” section.

o CHIBTESH WA “THRENEE” FMBE “IhREHEE”
4.

o “User options (01)” bit mapping section updated
o EHITT “HET (01D 7 AL ES)

o “User state (02)” section updated

o BT TR (02) 7 Ey

e “User demand (03)” section updated

o HHT “HIRR (03) 7

o “Logic IN block (9B)” section updated

o T T AN AR (9B)” #r

e “Parameter list” section updated

o HH T “ZHINIR” MW

o Ballast ON calculation in “Configuring the general servo
fields” corrected

o FHIET “MEMHMARY” FHER &SI ETHE

o Speed parameter configuration updated (S-run speed profile)
o I VHESHILE (S-rundlZ L)

o “Safe energy monitoring” added to “Functions description”

o TE “TjReiR” HhN “J5 & HEI

e “Configuring SE charger parameters (option)” added to “IMD
configuration”
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2018-06-01

2018-03-16

¥ “FRE SE ABBSM GEFD 7 FIE “IMD RE”

Connecting 24V (X7) section updated

SEHT TR 24V (XT) #45)

Configuring General servo fields section updated
SR T T B A R AR BB g

Terms and abbreviation section updated

SR 1 ORTERIE S H oy

This is the first version of the document.
XSRS — AR
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15.Product user documentation /=~ 5 [ > #4

The IMD product has an extensive user documentation, targeted towards different audience and
product use stages.

The following documents are part of the user documentation:
IMD 7= it T2 R SRS, B X AN [8] £8) 52 AR 7= it A8 B B o
DA SO 2 P SCR ) — B 23

Table 44 IMD user documentation

* 44 IMD i 30AY

Document 3(#% Target audience H#53% | Content B%&
A

IMD 100 datasheet Buyers and technicians of Describes relevant specifications and give an overview

Document no.: customers of the IMD functions

4921260015 B SE AR N R MR, AR IMD ThRé

IMD 100 ¥ %

A

4921260015

IMD 100 function Mainly technicians and Describes the functions of the IMD. Gives the reader an
description engineers of customers. understanding of the purpose of the IMD in a system,
Document no.: TR RZ P A A G T and which functions can be utilised in a pitch system.
4189360013 T The functions are described so that the reader can

understand what each function is used for.

IMD 100 g
AR HR IMD [IZhEE. iEi% T IMD 75 &4 R H0filE, bl

N = o N N
s F AT LAFE I R M IR D R . $i T BTl RE, LA
fEEE LA T A DR AR .
IMD 100 integration Engineers at customer Describes how to integrate the IMD in a pitch system.
manual R&D department Gives extensive knowledge about:
Document no.: PRI R TR IMD SW (parameters and how to achieve specific
4189360015 functionality)
IMD 100 £ i F#if How to create customized parameter file for use in
S produ.ctlon .
4189360015 Requirements for external interfaces/components
R ITHE IMD SRR IR R G . UL SN T
R 2 ERiR

IMD £ F (S HBL K e SEBURS <€ T g
anfer s F T2 1 E € XS HOCH

X AR 1A IR R
IMD Manager Engineers at customer Describes how to install the IMD Manager.
installation R&D department, as well The IMD Manager is an application used to configure
instructions as commissioners and and control the IMD using the Service USB connector.
E$gg£%%t1r;o.: service E)?rsonnel AR 22 IMD W5 3k 1k
D ity o LRI B D i AR, B USB ik
P ST B A IMD.
P& TR
4189360018
IMD Manager user Engineers at customer Describes how to use the IMD Manager.
manual R&D department, as well The IMD Manager is an application used to configure
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Document 3C#%4 Target audience H#75% | Content &
AN

Document no.:
4189360019

IMD 100 installation
instructions
Document no.:
4189360005

IMD 100 ‘23 5 3
VAHYR S 41893605

IMD 100 initial
configuration and
verification manual

Document no.:
4189360016

IMD 100 #J46: e & A
6 31E T

XGRS
4189360016

IMD 100 service and
maintenance manual

Document no.:
4189360017

IMD 100 4Ef&F1 {777
F M

A
4189360017

IMD 100 installation
checklist

Document no.:
4189360021

IMD 100 Z2 3t %
A
4189360021

IMD 100
configuration and
verification checklist

Document no.:
4189360022

IMD 100 M. & A6
o A 3R

A
4189360022
Addendum to
installation manual

Document no.:
4189360023

AT 3R

as commissioners and and control the IMD using the Service USB connector.
service personnel S48 IMD WS BP0 8 P 7

BB LRI, PR D wrpss R A SRR, I HRIRS USB
A ST B A IMD.

Technicians at production Describes how to mount, connect and perform initial
site where the IMD is start, test, and configuration (using a configuration file)

mounted in the cabinet/hub  of the IMD at production.

IMD 23 AENUM/E 3 A IR WA A i 222 L SERRAT AT IMD (4146 5 31

P BAR N 5 WA E (EHREX .

Commissioners or other Describes how to upgrade the IMD SW, how to load
personnel with similar configuration file, and how to verify the IMD installation
qualifications, as well as to the possible extent.

service personnel (for SW sk 4y 7+-2% IMD SW. 1] s e & S22k BA K% A o] JRL
upgrade) REBTE IMD %23,

B LBl BAT R B
Aot BUERIRSS AN B (T

BATHED
Service and warehouse Describes preventive (scheduled) and corrective
personnel maintenance of the IMD, as well as storage
BRI FE A B requirements.
R IMD TR 1 CoHRID A2 IE P44 LR A i
Ko
Technicians at production Installation tasks with check boxes to document the
site where the IMD is tasks done during installation

mounted in the cabinet/hub  uer i i b g 22354755, F T30 2228 R b 52RO AT 55
IMD 2225 2E HLKE 1 2 1 04

P AR N B

Commissioners or other configuration and verification tasks with check boxes to
personnel with similar document the tasks done during configuration and
qualifications, as well as verification

service personnel (for SW a7 45 v i 1 i 8 RIS UFAT 45, P T 7 . B A0 6 3 )
upgrade) SRR

& 5 A B AUBAE
NG ULRRSS A B (T
BT

Integration and installation Describes the how to replace a pitch drive when the IMD
personnel is equipped with Retrofit wiring harness var.1

AN FA 2 IMD L 45 SCR 2R var. 1 I 4 i 58 AR 220K E))
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Document 3C#%4 Target audience H#75% | Content &
AN

G
4189360023

The IMD 100 documentation is written anticipating an OEM (original equipment manufacturer) product
use-cycle in a wind turbine. The envisioned cycle is described in the following figure. The description
also explains the tasks, who is expected to execute the task, the location where the execution takes
place and the supporting DEIF documentation for the task. Many details in these tasks depends on the
actual implementation, which is why the IMD documentation will never stand alone.

IMD 100 SCES A KL ) OEM  (JRAG B I i) 7™ bt s A8 F A 12w S 1. 1 IRl dmaR 1
BRI Z IR R TS TUHERIT ST . ST R A WAL B DURAE S5 10 SR DEIF 3¢
Mo LRSS TPV 2 T B T SE BT, Xt A4 IMD SCRE KA S S AF R SRR o
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Product user documentation

e Task: Evaluation of the IMD
* Who: Customer buyers and systems.

engineers

* Supporting DEIF documents:

¢ Datasheet

® Function description

I

: 1. IMD evaluation

and purchase

¢ Who: Customers R&D.
* Where: Customers facility

¢ Qutput:

scope)

N 2. IMD integration
™ in the customer’s

e Task: Integrate the IMD in the turbine

e Wiring diagram

e Cabinets specifications

* IMD configuration file

e Controller application SW (not IMD

product

facility.

e Task: Install the IMD in the cabinet,
install the cabinet in the hub.

¢ Who: Installation personnel.
* Where: Customer’s production

* Supporting DEIF documents:

* Supporting DEIF documents:

e Datasheet

e Function description

® Integration manual

* Addendum to installation manual
* IMD Manager Installation

instructions

* IMD Manager user manual

< 4. Initial
configuration and

verification

e Task:
e Upgrade the IMD SW if needed
e Configure the IMD with the
configuration file
e Test the IMD installation
* Who: Commissioning or similar
personnel.
* Where: Customer’s production
facility
e Supporting DEIF documents:
* |nitial configuration and
verification manual
* Configuration and verification
check list

* /MD Manager Installation
instructions
* /MD Manager user manual

5. Commissioning
on site

* Task: Commission the whole
turbine
¢ Who: Commissioning personnel
¢ Where: Turbine erection site
* Supporting DEIF documents:
¢ None. This task is entirely
customer’s task based on
customer’s documentation

Figure 45 Tasks and documentation overview

& 45 £ 55 F SO HER

® Installation manual
* Installation check list
* Addendum to installation manual

6. Service and
maintenance

e Task:
¢ Service of the IMD
¢ Replacement (disposal) of IMD
* Storage of spare parts

* Who: Service and warehouse
personnel.

* Supporting DEIF documents:

* Service and maintenance
manual

* IMD Manager Installation
instructions

® IMD Manager user manual

The described product use-cycle might not apply as is for all customers, but the tasks are universal
and can therefore be adapted. For example, if the SW upgrade, configuration and verification is done
during the turbine commissioning, the applicable documentation can be used at this stage instead of a

separate stage at the end of production.

PIrfad (7 d 8 R AT REFF AR T a 2, EARSS @R, IO T % . filhn, WnRAE
WAL [ AT B AT ) BE EANYSAE, U AT AE R B A P PR SRS, T AN A A 7 85 PR A P

MR B o

Page 338 of 341



IMD 100 Integration manual 4189360015 Rev. H P1 Glossary idjl 3%

16.Glossary 3 &

16.1 Terms and abbreviations K 1EH145 5

Async. Asynchronous 7

CAN Controller Area Network 2 il #% = 15 %4

COB ID Communication Object Identifier (CAN/CANopen interface)
WS XS FRIRE (CAN/CANopen #:11)

EMC Electro Magnetic Compatibility Hi# 3 75 14

EMI Electro Magnetic Interference HLiZT-H

ID Identification 1R 7!

IMD Integrated Motor Drive £/ FE LUK Z)

LoS Loss of Signal {5 %k

LSB Least Significant Bit/Byte {4 X/

MSB Most Significant Bit/Byte #x =5 %/ 745

N/A Not Applicable 4~

PDO Process Data Object (CAN/CANopen interface)ifi f2 43 %1 % (CAN/CANopen % 11)

PE Protective Earthing {44/

PID Proportional Integral Derivative (controller)ELiIAR 237y (Ffhil#%)

PMC Pitch Motor Controller 2552 HH| 7 i #%

PWM Pulse Width Modulation fik i 5 5 1 ]

RFE Rotational Field Enable /ig#% 37 i H

RMS Root Mean Square 5

RPDO Receive Process Data Object (CAN/CANopen interface)
Bl R X % (CAN/CANopen #:11)

RPM Revolutions Per Minute 781 #4551

RWW Read, write and mappable to RPDO 1. 5 N\ filhs %] RPDO

SCl Safety-Chain Input %444 A\

SCR Safety-Chain Relay % 4% 4k Hi 2%

SDO Service Data Object (CAN/CANopen interface)
RS HdE %t % (CAN/CANopen #:11)

SE Safe Energy J& £ IR
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Glossary il %

SSI
TPDO

16.2

Bar

°C

dB

Hz

bps

kg

Synchronous Serial Interface [7]5 5 1742 11

Transmit Process Data Object (CAN/CANopen interface)
et FEEE 4 % (CAN/CANopen #11)

Units &7

Unit
Name

LKy

Ampere
7855
Bar
i}

degrees
Celsius

FRICRE
Decibel
Gl

Gram

i)

Hertz
%3

Bits per
second

(SZIZIE
Kilogram

NG

Quantity name

HELZWR

Current
HL AL
Pressure psi

&7

Temperature °F
TR

Noise or
interference (a
logarithmic scale)

M BT PEC R
JE)

Weight oz
HE

Frequency (cycles
per second)

PR (FLHIAD )

Data transmission
speed

Kb A ok FZ

Weight Ib
#H

fem

US name

XEARK

pounds per
square inch

Ve
Bt

Fahrenheit

ERE

Ounce
ZH]

Pound

%

Conversion

KEA

1 bar = 14.5 psi

T(°F) = T(°C) x 1.8 + 32

1g9=0.03527 oz

1kg=2.2051b

Alternative
units

B HAL

1 bar =
0.980665
atmosphere
(atm)
1 bar =
100,000
Pascal (Pa)
18
=0.980665
KA
(atm)
1 2=100000
UERURS
(1D
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Glossary il %

mA

mm

mm2

ms

Nm

RPM

V AC

vV DC

(@]

Unit
Name

LKy

Metre

ZS
Milliampere
Y
Millimetre
LS

Square
millimetre

SZEZ
Millisecond
=

Newton
metre

BRIFS

revolutions
per minute

(SIS

Second
G

Volt
N
volt

(alternating
current)

RFF (LR
Hi)

volt (direct
current)

R (ER
HLD

watt FLAF

Ohm
5

Quantity name

HELZWR

Length ft
K

Current

LI

Length in
K

Wire cross section

ST

AWG

Time
|
Torque

HAE

Lb-in

Frequency of
rotation (rotational
speed)

e (el
)

Time

I} 1]

Voltage

L

Voltage

(alternating
current)

B (BZi A

Voltage (direct
current)

HE CEHD

Power Ih%

Resistance

HLEH

US name

XEARK

foot (or feet)
J

Inch

)
American
wire gauge

5% [ 20

pound-force
inch

15 F3 51

Alternative
units

B HAL

Conversion

KEAR

1m=23.28ft

1 mm = 0.0394 in

Look up in available
conversion tables

AR IR

1 Nm = 8.85 Ib-in
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