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Safety notes

Read these instructions carefully and look at the equipment to become familiar with the product
before trying to install, operate, or maintain it. The following special messages may appear
throughout this manual to warn of potential hazards or to call attention to that which clarifies or
simplifies a procedure:

ATTENTION: Identifies information about practices or circumstances that can lead to
personal injury or loss of life, property damage, or economic loss.

N OTE Provides additional information to clarify or simplify a procedure.

ATTENTION: Only qualified electrical personnel familiar with the construction and
operation of this equipment and the hazards involved should install, adjust, operate, or
service this equipment. Read and understand this manual and other applicable
manuals in their entirety before proceeding. Failure to observe this precaution could
result in severe bodily injury or loss of life.

ATTENTION: The product contains DC bus capacitors which retain hazardous
voltages in excess of 1000V after input power has been disconnected. After
disconnecting input power, wait at least sixty (60) minutes for the DC bus capacitors

to discharge and then check the voltage with a voltmeter to ensure the DC bus
capacitors are discharged before touching any internal components. Failure to
2 observe this precaution could result in severe bodily injury or loss of life.

ATTENTION: Before manipulating current transformers, make sure that the
secondary is short-circuited. Never open the secondary of a loaded current
transformer. You must always wear isolating gloves and eye-protection when working
on electrical installations. Also make sure that all local safety regulations are fulfilled.

ATTENTION: Only qualified personnel or other trained personnel who understand the
potential hazards involved may make modifications to the product. Any modifications
may result in uncontrolled operation. Failure to observe this precaution could result in
damage to equipment and bodily injury. Although reasonable care has been taken to
provide accurate and authoritative information in this document, no responsibility is
assumed by Comsys for any consequences arising out of the use of this material.

The information in this document is subject to change without notice.
© 2018 Comsys AB. All rights reserved.
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Product identification

The product identification label is found inside the door of the cabinet. Remember to check that
your supply is compatible with the technical data stated on the label before installing and
commissioning the Active Filter.

Active Filter

ADF P300
Technical data:
Line voltage: 380-480V
Frequency: 50/60 Hz
Current capacity: 120 A
Protection class: P21

Cooling medium: Air
Ambient temperature: 0-40°C

Product identification:
Model: ADF P300-120/480_T-B-—--21

Art. No.: 100 626
Serial number: 123456
Comsys AB

PU“U’ é(?vfler WWW.COIMsys.se
Tuning Made in Sweden

This manual applies to products listed in the table below:

Table 1: Applicable ADF products

Product Line Models Current rating Voltage
Air cooled, ADF P100-100/480 100 Arwms 208 — 480 V
3 wire ADF P100-130/480 130 Arms
ADF P100 ADF P100-90/690 90 Arms 480 — 690 V
Air cooled,
3 wire
ADF P100N ADF P100N-100/415 100 Arwms / 208 —415V
Air cooled, 300 Arwms (Neutral)
4 wire
ADF P300-100/480 100 Arms
ADF P300-200/480 200 Arms 208 —480 V
ADF P300 ADF P300-300/480 300 Arwis
Air cooled,
3 wire ADF P300-80/690 80 Arms
ADF P300-160/690 160 Arms 480 — 690 V
ADF P300-240/690 240 Arms
ADF P300N 100 Asas /
Air cooled, ADF P300N-100/480 RMS 208 — 480 V
4 wi 300 Arws (Neutral)
wire
ADF P300W-150/480 150 Arms
ADF P300W-300/480 300 Arms 208 —480 V
ADF P300W ADF P300W-450/480 450 Aruis
Water cooled,
3 wire ADF P300W-140/690 140 Arms
ADF P300W-280/690 280 Arms 480 — 690 V
ADF P300W-420/690 420 Arvs
ADF P300v2 UL ADF P300-110/480-UL 110 Arms 208 — 480 V
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Air cooled, ADF P300-220/480-UL | 220 Arws
3 wire ADF P300-330/480-UL | 330 Arwms
ADF P300-90/600-UL 90 Arms
ADF P300-180/600-UL | 180 Arwms 480 — 600 V
ADF P300-270/600-UL | 270 Arws
ADF P300-120/480 120 Arms
ADF P300-240/480 240 Arus 208 — 480 V
ADF P300v2 CE ADF P300-360/480 360 Arwmis
Air cooled,
3 wire ADF P300-90/690 90 Arms
ADF P300-180/690 180 Arwms 480 — 690 V
ADF P300-270/690 270 Arus
ADF P100-50/480 50 Armis
ADF P100 v2B ADF P100-75/480 75 Arwms
Air cooled, ADF P100-90/480 90 Arws 208 — 480 V
3 wire ADF P100-120/480 120 Arus
ADF P100-150/480 150 Arms
Standards

These products are CE compliant, which means that the products are in conformity with the
European Community low voltage directives 72/23/EEC and 93/68/EEC and it bears the CE label.

The following standards apply:

Table 2: Standards

Standards

Electromagnetic compatibility

EN 61000-6-2, EN 61000-6-4

Electrical design and safety

EN 50178 / VDE0160

Protection class

IP20 according to IEC 529 (ADF P100/P100N)

IP21 according to IEC 529 (ADF P100/P100N/P300)
IP43 according to IEC 529 (ADF P300)

IP54 according to IEC 529 (ADF P300W)

Approval marking

72/23/EEC, 93/68/EEC CE-mark
NMTR.E357863 and NMTR7.E357863 for UL508 and
CSA22.2

Document revision

Table 3: Document revision

Revision Date History: Status:

A 2008-02-19 ORIGINAL RELEASED

A2 2008-08-10 REVISED FOR SCC2 CONTROL RELEASED

A3 2009-11-25 REVISED FOR RELEASE 1.0 RELEASED

C1 2010-02-08 REVISED FOR RELEASE 1.1 RELEASED

Cc2 2010-06-04 REVISED UPDATED NAMING RELEASED

C4 2010-09-30 REVISED FACTUAL ERROR RELEASED

D06 (v 1.3.3) 2011-12-20 MAJOR REVISION RELEASED
NEW DOC NO

Do7 SMALL FIXES

D08 (v 1.4.0) 2012-06-08 MAJOR REVISION RELEASED
REVISED STRUCTURE AND CONTENT

D09 2012-11-27 NETWORK APPENDICES ADDED RELEASED

D10 2013-01-14 ADF P100 REFERENCES ADDED RELEASED

D12 (v 1.4.8) 2013-03-21 MAJOR REVISION RELEASED

D13 2013-11-08 MAJOR REVISION

D14 2013-11-20 MINOR REVISION RELEASED

D15 2014-01-17 MINOR REVISION RELEASED

D16 2014-05-02 MAJOR REVISION RELEASED
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D17 2014-07-11 MINOR REVISION RELEASED
D18 (v 1.7.0) 2014-10-30 MINOR REVISION RELEASED
D19 (v 1.8.0) 2015-11-10 MAJOR REVISION RELEASED
REV20 (v 1.9.0) | 2016-05-19 MINOR REVISION RELEASED
REV21 (v 2.0.0) | 2018-02-02 MAJOR REVISION RELEASED

© 2018 Comsys AB

1199 172 - REV21




February 2018 ADF P100/P300 User Manual 2.0.0

Contents
Safety NOLES ....icciii i ————————————————— 2
Product identification..........ccccociiiniiiiiniii e —————_——— 3
SEANAAIAS ...ooiiiiieii i ————————— 4
(B 1o T oLy T= g B =] T o 4
L0 0 31 {= 3 6
LIS o T [0TSR 10
List Of tables......ccciiiuiiiiirir i —————— 12
LI © = T 13
1.1 CONEENL ... ———————————— 13
1.2 Organization of MAaNUAIS........ccccceiiccccccciiiir s e annn e e e e e e a e annn 13
1.3 Related documentation .........cccceiiinimis e ——————_— 13
1.4 ManUal StrUCKUIE.......cueie ittt r e n e an e e s 13
2  Feature OVErVIEW..........ceeeeeeeeemmmmeeenneninneensssnsssssssss s s ss s s s s s s snsnsssnnnns 15
T €T T - 15
2.2 Power Factor Compensation — PFC............iiiiiicirrrs s sscssmnrne s sssmss e s ssmnenes 15
e TN 1o - 15
- 38 1o Y Vo [ o -1 =1 g Lo [ ' 5 15
I8 =T33 1 3o 15
2.6 Multi-master parallel system sSupport..........ccccccirrrrrrrrrrrcrrrr 16
2.7 MOADUS TCP SOIVEN ....iiceeeiirinreriissnrr s issss s s ss s sss e sr e s a s r e a s mn e e e an e e mn e 16
3 ADF Dashboard (Web User Interface) ..........ccoovimmmmiicecccciiiiiseeeeeenceneeeeees 17
B INErOAUCTION ... s 17
3.1.1 ADF Dashboard VEIrSIONS ........ccoocuiiiiiiiiiie ittt 17
3.1.2 Web browser compatibility ............oooiiiiii e 17
3.1.3 Connecting to the ADF ... e e 18
3.1.4 Default Network SettiNgS.......ooo i 19
3.2 Overview of the ADF dashboard (WUI) .........coo i 19
3.2 TOOIDAN ...t 19
K0 A AT Lo 01 TSR PRR 21
4 Commissioning ProCedure...........cccciiiinninnnnnnnnnnsssss e 22
4.1 Power up the control COMPULEr ... nnnes 22
4.2 Connect PC to the ADF and enter the WUI ..........cccco oo 22
4.3 Performing System SetUp ... 22
G Tt o = g Yo [ ] (S Y o1 SO 23
4.3.2 PP-module configuration......... ... 24
4.3.3 PP-module configuration @XteNder ..............ocuiiiiiiiiiiiiie e 24
4.3.4 PP-module current limitation.............ooiiiiiiii e 24
4.3.5 Nominal SYStEmM VOIAGE ......cooiiiiiiiiiieie e 25
N Y] (=) R = To 01T o o U PRPTPRR 25

© 2018 Comsys AB 1199 172 - REV21 6



February 2018 ADF P100/P300 User Manual 2.0.0

4.3.7 CT CONMNECHION ...ttt ettt ettt e e b e e e s b et e e s sbb e e e e abbeeeesanbeeeeaans 25
I O I - | ([o T PSR PP PP PP PRI 25
4.3.9 INVEIt CT POIAIIEY ....ooeeeeieii ittt b e s 25
4.3.10 Number of parallel SYSTEMS ........cceiiiiiiiiiee e 25
4.3.11 Grounding SYSTEM .....cciuiiiiiiie ittt 25
4.3.12 MOGEI KEY ...ttt ettt et e e bt e e s r e e s s e e e n e e e s s e e e e 26
4.3 13 LICENSE KEY H T4 ..ttt 26
4.3.14 Reset default SEHNGS ....cooiiiiiiii e 26
4.4 Evaluate the system diagnostiCs ........ccccoiriimiiiiiinini i ——— 26
4.5 Perform final system configuration...........ccccciiiiiiiiniicci 27
5 Configuration.........ccoeeiiiiiiiiiiiiiiiii i 28
5.1 Configuration Settings .........cccciiiiiii i 28
5.1.1 Date @Nd tIME...c.eiiiii e 28
LT 2 - 4 To U = To [ TP PPPPPPPRS 28
5.1.3 TeMPErature UNIt........ocueiiiiiiiiie e e e e eb e e e enes 28
5.1.4 AUOSTart ON DOOL ... 28
5.1.5 AUtOrestart 0N @larm ... e 28
5.1.6 Standby FUNCHON ......ooiiiiii et 29
5.1.7 Standby WaKe-UP [EVE ...........coiiiiiiii e 29
5.1.8 Standby SIEEP [EVEI........coiiiie s 29
5.1.9 Standby WaKe-Up delay..........cccuriiiiiiiiii e 29
5.1.10 Standby SIEEP delaY ......cocoo i 29
5.1.11 RESONANCE TIMIL ...eoiiiiiei it 30
5. 112 HMIAEfaUIt VIEW ... 30
5.1.13 Digital OULPULS ...t e e e e e e e e e e e e aneeee s 30
5.1.13.1 AlArm OULPUL FEIAY ....eeeeieiiiiiie ittt 30
5.1.13.2 User configurable FEIAY ..........oiiiiii ittt 30
5.1.14 Digital iNPULS ....ceeieeiiiiie ettt e e e e e e e nnes 30
5.2 Compensation Settings.........ccciiiiiniiiiir i ————— 31
STV o O ¢ 4o o = SRR 32
IV oY= To l o1 £=1 o Ter 1 3 o PR 32
5.2.3 HarmoniCS COMPENSALION ..........uuuuviiiiiiiiiiiiiierirsessresssrrereesreerrrrrerrrrr————r——.———————————————————————. 32
5.3 NetWork Settings ... ..o e s 34
5.3.1 TCP/IP networking SettiNgS. ........eeiiiiieiiie e 34
5.3.1.1 AAUIrESS MOUE ...ttt ettt et et e st e s et e e enb e e e 34
LR O B | - To [0 1= OO O PP PP P PP PP PPPRPP P 34
5.3.1.3 SUDNEE MBSK ..ottt ettt e 35
5.3.1.4 GAtEWAY AUUIESS ...eieiieiiieitiiie ettt ettt e e s e e s et e e e s nb et e e enbe e e e e ananas 35
5.3.1.5 Primary and secondary DNS addreSSES ........cccuiiuiieiiiiiieiiiiiie st eiee e 35
LR I Y Y O To [0 | €T PP PTPRR 35

5.3, 1.7 HOSINAIME ...ttt e e e et e e e e e st e e e e e e s e b e e e e e e s 35

© 2018 Comsys AB 1199 172 - REV21 7



February 2018 ADF P100/P300 User Manual 2.0.0

5.3.1.8 AAMIN PASSWOIT ....coeiiiiiiiiiiiiee ittt ettt s e e e s e e e e anne e e e e nnnnes 35
5.3.2 MOADUS TCP SEIVET ...ttt ettt ettt ettt ab e s e sne e enn e sne e e nnnee s 35
5.3.3 Multi-master Networking SEttNGS ........uuiiiiiiiiiiiiiiiiiii i eeeererereeerererararene 35

LG T 8 A @0 1o 111 =1 1o o SRR 36

5.3.3.2 NOAE IENLTIET ...eiiiie et 36

5.3.3.3 NOTE CRECK ..o 36

5.3.3.14 BUS SEALUS .....oiiiiiiiiiiiiiieii e 36

5.3.3.5 NOUE STALUS ...eeeeiieeiieite ettt et ettt e s e bt e e e e e nbre e e e ennnas 36

5.4 Import and export Settings ... 36
5.4.1 EXPOrtiNg SEHINGS ..ccoiiiiiei it 37
5.4.2 IMPOrtiNG SEHNGS ...ccii it 37

6 Operation and MONItOriNG .......ccceviiiiimmiimieinirrrr e 38

6.1 System states and EVENLS ... e s 38
6.1.1 ACKNOWIEAQING @lArmMS .....eiiiiiiiiiiiiiiiiiii ettt ee e aeseaeeseseesesssssesssssesssssssssssssssssssssnnsnrnnns 38
N 2 Moo o =Y =T (=TT ] (o =T PRSP 39
6.1.3 States @Nd EVENTS ... 39

6.2 Starting and StOPPING .....covciviriiiiiiiiir e ———————————— 40

LT 1 T= o U= 4 ToT o 40

6.4 WavefOrmM VIBW.......ciiiieiiiieir s s s e s a e mn e 41
T o B O I e T 4 =Y o | SO UT T PRR 41
6.4.2 COMPENSALION CUMENE.....coiiiiiiiiiiieeee e e e e e e e et e e e e e e et ba e e e e e e e e eannreaneeas 42
6.4.3 Phase VOIAGE .....cooieeie et e e e 42

6.5 SPECLrUM VIEW ......oeeeeeeeeececeeeeeeecece e cecce e e s e e e es e e e e e s esmnesesesssssmsssmsssssssssssssssmsnnsmsnnnnnnnnnnnnnnnnnnn 42
LRSI B O I el T |4 (=T o | PO PP PP PPPPPPRPP P 43
6.5.2 ComMPENSAtION CUITENT.......eiiiiiiiiiiiiiiieieteeeeeeeeeeeeeeeeseeseeeassesssesesssessssssssssssssssssssssssssssnsnnnnnnns 43
6.5.3 Phase VOITAGE .......eoiiiiiiiii ettt e e e e e e e nee e e e 44

6.6 Software UPAate ... ————— 44
6.6.1 Updating SCC2......coo ettt e e et e e e e nes 45
6.6.2 Updating HMIS ... ettt e e et e e e b e e e ennes 47

7 Human Machine Interface (HMI2)............ooommmimmmiiiiiieiieeeeeeeeeee e 48

A I LI o3 =T T 48

7.2 Commissioning using the HMI .............ee e 48
A IS (=10 1T (0] o T USRS 48
7.2.2 Evaluating system diagnOStiCS .......ceuiiiiiiiiiiiiieie i 49

7.3 Configuration using the HMI ... 51
7.3.1 Compensation SELUDP MEMNU .......oicuiiiiiiiiii et e e et e e e sneee e e e eneeas 52
7.3.2 Configuration SEIUP MENU........coiiiiiiiiiii e e e 53
7.3.3 Digital 10 SEIUP MENU ....oiiiiiiiie e e e e e e 54
7.3.4 System admin MENU ......cooii it e e e e e st e e e e e e e s ee e e e e e e e e anneneeeas 54
AR RS TRST o 1o (U] o N Ty SRR 55
AR N GRS o 1= or (U] N o TU 3 TR 55

© 2018 Comsys AB 1199 172 - REV21 8



February 2018 ADF P100/P300 User Manual 2.0.0

A S o Y=o (1 o S 55
7.3.8 ADOUL MEBNU ....eiiiiiii e e e e e e s e e e e er e e e e enes 55
7.4 Operation using the HMI ..o e 56
7.4.1 Starting and StOPPING «....eeeiuieeiiiie i 56
7.4.2 Displaying measurement data ............cccceoiriiieiiiiiiee e 56
7.4.3 Displaying alarms and Warnings .........cccceeoirieeeiiiiiee e 56

8 Power Indicator Button (PIB) ... e s s 59
9 Human Machine Interface 3 (HMI3)...........ooemmmmmmmmmmmmmmmmmmeeeeeeeeeenee e 60
Lo T o 1B = 60
9.2 ROOt WINAOW ....coiiiiiiiiiie i e e n e s amn e e 61
9.2.1 SYSIEM SEIUPD «eei ittt 61

S A B 1= To | Lo [ SRR 61

S G I [ TSN ] (=T o 1 1= o ) USRS 61

L2 TR N1 o SR 62
£ 1 = 11 T 4T L 62
9.5 Parameter Edit ...t 63
9.6 Parameter SelecCt...... ... ———— 63
L T 0T {2 PSSP 64
L2 TR 00 Y 1T 0] = 1 o T P 65
9.9 Compensation / Compensation (Alt) ..........cccccerrreererrrcssmrrrsssee e smr e 66
£ TR LV IRSAVES3 7= 14 T Vo o 111 o PSPPI 67
L TR B Y oY Y 1 SRR 67
Appendix A Modbus TCP SErVer.......eeiciiiiiiiiinrrnsssssssss s s s ssssnnssss 68
A1 Status reGISterS ... .ooiiiiiieii e 68
A.2 CoNtrol regiSters ...... .o 71
A.3 Compensation Settings ... ————————————— 72
A.3.1 Primary compensation setting registers ... 72
A.3.2 Secondary compensation setting registers ... 74
A.4 CT current spectrum registers ... s e 77
A.5 ADF output current spectrum registers ..........cccccriiiiiisiieinrr . 77
A.6 Phase voltage spectrum regisSters ... e 77
A.7 ADOUL regiStersS.......oiiiiiiieirir 78

© 2018 Comsys AB 1199 172 - REV21 9



February 2018 ADF P100/P300 User Manual 2.0.0

List of figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:
Figure 10
Figure 11
Figure 12
Figure 13

Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:

Overview of the ADF Dashboard showing the About window .............cccccoiiiiiiiinnne. 17
RJ45 socket directly on SCC2 control computer in ADF P300 and in system integration 18

RJ45 socket (X21) on ADF P100 bottom plate..........cceeiiiiiiiiiii e 18
(oo |1 IR/ T T Lo PP PRPPPRRS 18
The ADF Dashboard t00IDAI ..........cueiiiiiiiiiiiiee e 19
COMMISSIONING SEQUENCE .....uviiiiieei ittt e e e e e s ettt e e e e e e e e e e e e e e s s s eanbaeeeeaeessannsraeeeaaeaeas 22
System SEtUP WINAOW ... e e e e e e eaaa e 23
Diagnostics window — with override current threshold check ...............oovvviiiiiiiiiiiiiiiiiinnns 27
[ =T o XS] 1 o2 AN T To [0 1V PSPPSR 27
: Configuration Settings WINAOW ..........coiiiiiiiiiiiii e 28
: Displaying live value of ligad,fund IN PEFCENT.......uviiiiiiiii e 29
: Compensation Settings WINAOW ...........ooiiiiiiiiiiii e 31
: Compensation settings Window [0CKEd .............ooiiiiiiiiiii e 32

Phase-angle calibration in compensation Window .............ccccoiiiiiiiie e, 33
Amplitude calibration in compensation WiNdOW ............occceviiiiiiiiiiiiiieiieee e 33
Network settings WINAOW ........oooiiiiiiiiiiieeeeeeeeeeeeeeeeeee ettt e e e aeseeeseeeenees 34
Multi-master Networking Settings ..........oooiiiiiiiiii e 36
Import and export settings buttons ... 36
EXported Settings fil.......ueiiii i 37
IMporting SEttiNGS file .......ooi i 37
Settings file IMPOITEA .......ooi e 37
The EVENIS WINAOW ......oiiiiiiiiii et 38
SYSIEM STAIES .o e e 39
The Measurement WINAOW ...........ouiiiiiiiiiiie e e e 40
Waveform view window showing CT CUITENt.........coociiiiiiiiiiiiiiee e 41
Waveform view window showing Compensation current ............ccccocceeeiiieeeeniiee e, 42
Waveform view window showing Phase voltage ............ccccoiiii s 42
Hover function in the spectrum view Window..................c 43
Spectrum view window showing CT CUITENT ..........ooiiiiiiiiiiiieee e 43
Spectrum view window showing Output current ... 43
Spectrum view window showing Phase voltage ...........oooouiiiiiiiiiiiiieeeeeeeeee 44
Update software ... 44
Selecting a file for software update.............oooiiiiiiiii i 45
Confirm SCC2 software UPdate ..........ocueiiiiiiiiii i 45
FIashing SCC2 ... ettt e e st e e et e e e ennees 46
SCC2 software update COMPIELE ........ocveiiiiiiie e 46
Confirm HMI3 software Update ...........ocueiiiiiiiiiie e 47
HMI3 software update COMPIELE ..........cooiiiiiiiie e 47

[ LY I ORY LT AV T= LA 48

© 2018 Comsys AB 1199 172 - REV21 10



February 2018 ADF P100/P300 User Manual 2.0.0

Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44:
Figure 45:
Figure 46:
Figure 47:
Figure 48:
Figure 49:
Figure 50:
Figure 51:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:

System Setup iN HMI ... 48
Diagnostics in the HMI ... ... e 50
HMI MENU SITUCLUIE ... 51
HMI LCD and keys in different operating states ...........cccccoeeeiiiiciiiiee e, 56
Display of measurement in HMI.............ooiiiiiiiiie et 56
Alarm shoWn iN HMI ... e 57
PIB TOCALION ...t 59
HMIS MAIN VIBW .ot e e 60
HMIS MENU OVEIVIEW ...ttt e 60
HMI3 SyStEmM SELUD VIEW ....coiiiiiiiiiiiii e 61
HMI3 DiIiagnoStiCS VIEW.......eeiiiiiiiiieiiie et 61
HMI3 MEASUIEMENT VIEW .....coiiiiiiiiiiiiie ettt 61
HMIB ALBIE VIBW ...ttt ettt e e e e mee e e aee e emeeeeneeeeaneeeeneeenneeas 62
HMI3 Main MENU VIEW ...ttt e e e e e 62
HMI3 Parameter EQit VIEW ..........ooiiiiiiiiiiie et 63
HMI3 Parameter SEIECE VIEW ...........coiiiiiiiiie i 63
HMIS ADOUL VIBW ...ttt e e e e 67

© 2018 Comsys AB 1199 172 - REV21 11



February 2018 ADF P100/P300 User Manual 2.0.0

List of tables

Table 1: Applicable ADF PrOAUCES........coiiiiiiiieie et e e e e e e e e e e e e e e ennneeeeeaeeeeeannes 3
Table 2: STANAANAS ... .o e 4
Table 3: DOCUMENT FEVISION ....coiiiiiiiiiiiiii ettt ettt et e e et e e e e eabee e e e aanes 4
Table 4: Default IP SEHINGS .....cocii i e e e e e e e e eeaaaeeas 19
Table 5: TOOIDAI OOIS. ... e e 19
Table 6: ManagiNg WINGOWS.........uuuuieieieieieeeeeeereeeeeeeeeeeeeeeeeeeeeee—e————————————————————e—.rer.—.—————————————————————.- 21
Table 7: POWETN MOAUIE tYPES......uiiiiieiiiiiiiiiiieeeteeeeeeeeeeeeeeeeeeeeeeeeeseesaeseseesssesesssssssssssssesssssssssssssnsnsnnnnns 23
Table 8: Overview of measurement window functionality .............cccccoiiieeiiiiiiii e, 41
Table 9: HMI deSCHPLON .....eveeeiiieieiiiiieeete ettt eeeeeeeeeeaeeesseaesesesesssasesssssssssasssssnsssnsnsnsnnnnes 48
Table 10: SEUDP MENU ....ooiiiiii et e e et e e e et e e e e e bbe e e e e neee e e ennees 49
Table 11: DIagnOSHIC COUES ..ottt e e e rb e e e ebee e e e enees 50
Table 12: Compensation SEIUP MENU ........ocuiiiiiiiii e 52
Table 13: Config SEttiNgS MENU .....cooiiiiii e 53
Table 14: Alarms SEHINGS MENU.....ccooiiuiiiiiii et e e e 54
Table 15: Config SEttiNgS MENU .....cooiiiiii e e 54
Table 16: SPECIrUM ICE MENU ... e e e e e e et eeaa e 55
Table 17: SPEeCtrUM IOUL MENU ... e e e e e e e e eeeaaa e 55
Table 18: SPECIrUM U MENU ....ooooiiiieee e e e e e e et e e e e e e e e brrreeeaaaeeas 55
Table 19: ADOUL MENU ....ccoiiiiii i e e er e e s e e e enes 55
Table 20: MEasUremMENTS VIEWS .......coouiiiiiiiiii ettt e e e s e e e 56
Table 21: Alarms, Warnings and STates.........coooiiiiiiiiii e 57
Table 22: Power Indicator Button MOdeS .........ooouiiiiiiiiiie e 59
Table 23: HMI3 Measurement table...........ocueiiiiiiiii e 62
Table 24: HMI3 Setup MeNU tabIe .........ooviiiiiiee e e e e s 64
Table 25: HMI3 Configuration menu table ... 65
Table 26: HMI3 Compensation menu table ... 66
Table 27: HMI3 System admin menu table ...... ... 67

© 2018 Comsys AB 1199 172 - REV21 12



February 2018 ADF P100/P300 User Manual 2.0.0

1 Overview

1.1 Content

This manual describes the user interface and operation modes of the Comsys ADF P100/P300
series of Active Filters. The user can choose to use either the Human Machine Interface
(HMI/HMI3) interface found at the cabinet door or the Web User Interface (WUI).

The manual assumes knowledge of the ADF P100/P300 products from reading the
ADF P100/P300 Hardware Manuals.

commissioning procedure. It describes the physical installation of the system and how

ATTENTION: The Hardware Manual must be studied carefully before following the
& it should be inspected prior to the first start-up.

1.2 Organization of manuals
The ADF P300 manual is organized in two parts, namely;

1. ADF P300 Hardware Manual, doc no 1 199 171
2. ADF P100/P300 User Manual, doc no 1 199 172 (this document)

The ADF P100 manual is organized in two parts, namely;

1. ADF P100/P100N Hardware Manual, doc no 1 199 273
2. ADF P100/P300 User Manual, doc no 1 199 172 (this document)

In case of system integration, a modified Hardware Manual by the integrator might exist. Otherwise
the ADF P100/P100N Hardware Manual (doc no 1 199 273) can be used in combination with this
ADF P100/P300 User Manual.

The Hardware Manual covers hardware related issues, such as installation, cable selection, CT
configuration, preventive maintenance, and troubleshooting.

The user manual covers issues which are governed by the installed software in the system such as
operation, initial configuration and commissioning. Hence, when the system is updated, a new User
Manual is supplied.

1.3 Related documentation

ADF P100/P100N Hardware Manual, doc no 1 199 273
ADF P300 Hardware Manual, doc no 1 199 171

ADF P100 Circuit diagram

ADF P300 Circuit diagram

ADF P100/P300 Service Manual

1.4 Manual structure

This manual starts out with a brief feature overview of the system described in general terms.

The Web User Interface (WUI), also referred to as the ADF Dashboard, is then introduced. This is
the recommended interface for commissioning, configuration and troubleshooting.

What follows next is a description of the commissioning procedure, consisting of an installation
inspection, system setup and automated diagnostic tests.

After that, the configuration of other settings such as digital input and output, compensation
settings and network settings are described.
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The next section covers operation; starting and stopping the system, monitoring of the system
alarms and events, displaying measurement data and updating the software.

Then follows a section covering the old Human Machine Interface (HMI2) and its features.

The section after that covers the Power Indicator Button (PIB) and how the most basic
maneuvering and monitoring of the system can be performed using it.

The final section describes the touchscreen Human Machine Interface 3 (HMI3).
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2 Feature overview

This section gives an overview of the ADF P100/P300 compensation settings. The settings can be
changed both using the HMI and WUI interfaces described in later sections of this manual. For an
overview of the power principles of the ADF P100/P300 unit, please refer to the overview section in
the Hardware Manual.

2.1 General

The ADF P100/P300 has two sets of compensation settings. One primary set and one secondary
set. The system may be configured to switch between them using one of the digital inputs or
Modbus TCP.

If the compensation power of the system is not enough to fulfill the requested settings, the system
will scale down power factor correction, harmonics and load balancing in equal amounts.

By default, all compensation settings are disabled and should be configured as a part of system
commissioning.

2.2 Power Factor Compensation — PFC

The ADF P100/P300 can be configured in static, dynamic, dynamic (inductive direction) or dynamic
(capacitive direction) PFC mode.

In static mode, the system will produce a fixed amount of reactive power.

In dynamic mode, the system will try to maintain a fixed power factor in the grid. If the load
changes, the ADF P100/P300 output will also change to maintain a fixed power factor. It is possible
to choose a power factor between 0.5 capacitive and 0.5 inductive.

In dynamic inductive or capacitive mode, the system will try to maintain a fixed power factor in the
grid. If the load changes, the ADF P100/P300 output will also change to maintain a fixed power
factor. The system will however only output inductive current or capacitive current. It is possible to
choose a power factor between 0.5 capacitive and 0.5 inductive.

2.3 Flicker

The ADF P100/P300 is capable of flicker compensation but must be commissioned by Comsys
using special software. Please contact Comsys AB for more information.

2.4 Load balancing

The load balancing function can be used to even out the current drawn from a load as seen from
the network. The ADF will draw balanced three-phase current from the network and provide the
load with the unbalanced power it requires. This can be useful to prevent harmful voltage
unbalance in the feeding gear when for example two-phase loads are connected to the network.

The function can compensate line to line in 3-phase 3-wire systems and line to neutral in 3-phase
4-wire systems.

2.5 Harmonics
This function can dampen or eliminate harmonics up to the 49t harmonic of the fundamental
network frequency in a three-phase system.

The degree of compensation is configurable in percent for each harmonic with 0% being equal to
no compensation and 100% being complete elimination of the harmonic.

In cases where a harmonic is unevenly distributed across the phases, support for unbalanced
harmonics can be enabled.

In 4-wire systems, harmonics up to the 19" can be compensated on the neutral connection.
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Sensorless Control of harmonics is supported with an option license key. In this mode,
compensation takes place without the need for external sensors, i.e. without CTs.

N OTE Sensorless Control support is a license key activated option. If you wish to use this
feature, please contact Comsys.

2.6 Multi-master parallel system support

The ADF P100/P300 product line supports intelligent multi-master parallel system support. The
multi-master type of parallel operation is a way of running the system with the following benefits:

e Automatic selection and migration of the ‘Master’ system. When two or more systems are
started up in this mode, they will auto-negotiate which one will become the master. If one
of the systems trip or is shut down for maintenance, the remaining systems — automatically
and on the fly — will renegotiate the new master. When the shutdown system is again
restarted, renegotiation happens again on the fly.

e Load sharing between heterogeneous systems is automatic. For example, one ADF P300-
360/480 and one ADF P300-240/480 can share the load evenly between its total of five
modules.

¢ Robust operation of several ADF units in parallel even in closed loop configuration.

e When setting up several systems, settings are automatically migrated from the master to
the slaves with zero user intervention.

Please refer to the corresponding Hardware Manual for details on how to properly connect and
configure the multi-master bus.

Multi-master operation is an option that need to be ordered together with the
N OTE system. The additional required hardware bus adapter that is also sold as a retrofit
option. Please contact Comsys for more information.

2.7 Modbus TCP server

The ADF P100/P300 supports Modbus TCP (and UDP). The standard Ethernet connection is used.
The protocol supports basic operations like starting and stopping, and features registers for status,
alarms, measurements etc. Compensation settings can also be adjusted via Modbus.

Please see ‘Appendix A Modbus TCP server’ for more information.

N OTE Modbus TCP server support is a license key activated option. If you wish to use
this feature, please contact Comsys.
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3 ADF Dashboard (Web User Interface)

3.1 Introduction

The ADF Dashboard is the Web User Interface (WUI) of the ADF P100/P300 series.
Through the dashboard it is possible to:

e Start and stop the system

e Commission the system (e.g., changing system setup parameters and running diagnostics)

e Change compensation settings (e.g., harmonic compensation, reactive compensation, load
balancing, etc.)

e Change system settings (e.g. digital in and out, time/date, TCP/IP networking, multi-
master, etc.)

e Display waveforms of compensation currents, CT currents and voltages

o Display frequency spectrum of compensation current, CT current and voltages

e Display a vector diagram with phase angles, RMS values and THD of line voltages and line
currents

e Update the software image on the SCC2 control computer

e Import and export settings

3.1.1 ADF Dashboard versions

This manual covers SCC2 software revision 2.0.0. The software revision and build date can be
displayed by opening the About window. Also shown here is the SCC2 serial number and the
SCC2 identifier which is used in conjunction with entered license keys to unlock optional features of
the SCC2.

f |‘i,|1::|@-é3-

{&} Comsys | ADF Dashboarc X

& C | ® 169.254.254.254 % ¢
ADF °

P fower £ e o P VI = > B ©
TUﬂIﬂg Setup Config Comp  Network Measure Spectrum Waveform Events Start Stopped About

Logged in as admin @ adf-default Logout
About X

ADF
NV Power
Tuning

SCC2 software revision: 2.0.0 (2017-07-04 16:42:36)

SCC2 identifier: 96f9-246-004¢-fh30 (S/N: 140500005)

Update software / Import settings| | Export settings

Figure 1: Overview of the ADF Dashboard showing the About window

N OTE When contacting customer support, please note the SCC2 software revision.

3.1.2 Web browser compatibility

The ADF Dashboard uses advanced functionality and therefore requires a recent web browser
such as Google Chrome, Mozilla Firefox or Microsoft Edge.
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3.1.3 Connecting to the ADF

The physical connection is made using a RJ45 cable. On a modern computer, there is no need to
use a cross-wired RJ45 cable however this may be necessary when using older equipment. The
location of the RJ45 socket in the ADF P300, system integration and ADF P100 is shown in Figure
2 and Figure 3 below:

{ |
OOOOOOOOOOG‘EO

== 0000 == Q0000 ==
000000000000
@ O0O0000000000 @

]

)

L ALALDF
Fod Power
4 v @/: Tuning

Figure 2: RJ45 socket directly on SCC2 control computer in ADF P300
and in system integration Figure 3: RJ45 socket (X21) on ADF P100 bottom plate

For commissioning and maintenance work it is preferable to connect to the ADF directly from a
laptop via an RJ45 cable. For permanent supervision, the ADF should be permanently connected
to the local area network. To find the IP address of a system using the HMI, see Section 7.3.8 or
Section 9.11.

By default, the system is configured to use a Link-local IP address. This makes direct connection to
the ADF very simple as it requires no configuration on the client PC. The client PC must be set to
obtain an IP address automatically.

Connect the RJ45 cable to the ADF and power up the system using the switch in the door or PIB.
Now connect the other end of the RJ45 cable to the client PC and open a web browser. Note that
the process of address assignment may take up to two minutes. Point the web browser to
http://169.254.254.254/ and you will be presented with a login screen.

Login with the username admin and blank password (default ADF Dashboard login
setting). The password of the admin user can be changed in
the Network settings window after login. Please see Section

. X Username:
5.3.1.8 for more information. |

Password:
Upon successful login, the username and password will be
stored for the current session. This means that when refreshing
the page or reconnecting for example after loading new
software, login will happen automatically. Close all web Figure 4: Login window
browser windows or use the Logout link to end the session and
log out.

Login

ATTENTION: Do not connect the Ethernet cable while the system is running or
energized. Refer to Hardware Manual on how to prepare the system for maintenance.
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A\

ATTENTION: The ADF should under no circumstance be connected directly to the
internet. Always connect it behind a firewall to maintain good network security.

The default network settings are intended for direct connection between ADF and a
client PC. The IP address must be changed if the ADF is to be connected to a

NOTE

network.

It is possible to reset network settings to their default values in the HMI; this can be
desirable if an erroneous setting disables network access. See Section 7.3.4 or

NOTE

Section 9.10 for more information.

3.1.4 Default network settings

The default network settings are as follows:

Table 4: Default IP settings

Setting Default value

Address Mode Static IP

IP address 169.254.254.254

Subnet Mask 255.255.0.0

Gateway address 0.0.0.0

Primary DNS address 0.0.0.0 (unused)

Secondary DNS address 0.0.0.0 (unused)

MAC Address SCC2 generated unique address
Hostname adf-default

3.2 Overview of the ADF dashboard (WUI)

3.2.1 Toolbar

The main toolbar gives access to all functions in the Dashboard. Settings and measurement
buttons open corresponding windows which control settings and overview measurements.

ADF o
Mo £ % & & & i Vv B > B o
Tunmg Setup Config Comp  Network Measure Spectrum Waveform Events Start Stopped About
Figure 5: The ADF Dashboard toolbar
Table 5: Toolbar tools
Element ] Symbol ] Function
Settings group
System setup Opens the System setup window.
}I This window is used for configuration of installation specific settings
like CT ratio, network frequency, nominal system voltage, etc. This
Setup window is typically only used during commissioning. See Section 4.3.
Configuration settings . Opens the Configuration settings window.
’u% This window controls basic settings like alarm configuration, time and
date, etc. See Section 5.1.
Config
Compensation settings Opens the Compensation settings window.
This window controls the function of the ADF, allowing configuration of
the different modes of compensation. See Section 5.2.
Comp
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Network settings

55

Metwork

Opens the Network settings window.

The window allows configuration of the TCP/IP and multi-master bus
settings of the ADF. See Section 0.

Monitoring group

Measure

(N

Measure

Opens the Measurement window.

This window displays a vector diagram of the line voltage and line
current as measured by the system. Both the phase angles and the
amplitudes are shown. See Section 6.3.

Spectrum Opens the Spectrum window.
I I The spectrum window displays the frequency spectrum of CT
LLLL currents, compensation currents and phase voltages for all harmonics
Spectrum up to the 49™. See Section 6.5.
Waveform Opens the Waveform window.
f\f The waveform window is used for displaying waveform plots of CT
currents, compensation currents and phase voltages. See Section
Wawsform 6.4.
Events Opens the Event log window.
The Event log window shows a chronological view of the system
% events, alarms and warnings as they have happened. It also shows
which alarms and warnings that are currently active and allows the
Events alarms to be acknowledged. The log data recorder can also be

controlled from here. See Section 6.1.

Controls group

Stop

Stop operation of the ADF. The system will still be on, but not
compensating. See Section 6.2.

Stop
Start Start operation of the ADF. The system will start compensating the
) load. See Section 6.2.
Start
Status group
Status : The system is in Setup mode.
Setup
u The system is in Diagnostics mode.
Diag
K}%@' The system is pre-charging its DC-link.
%)
Charging
The system is about to autostart. This can be aborted by pressing the
stop button.
Autostart
The system is in Standby mode. It will start automatically when the
start threshold is reached. This mode can be exit by pressing the stop
button.
Standby
u The system is stopped and ready to start.
Stopped
The system is running.
Running
The system has tripped on an alarm and is stopped.
Tripped
About group
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About Opens the about window.
@ The about window shows the revision and build date of the software
currently running on the SCC2 control computer as well as the unique
About system identifier of the SCC2. From here the software updater as well
as the import/export settings feature can be reached.
3.2.2 Windows

The windows in the ADF Dashboard can be moved around like windows on an ordinary desktop

operating system.

Table 6: Managing windows

Element

Symbol

Function

Window title

Waveform view

Move window. Click and hold the
window title to move the window.

Window drop down menu

Displaying: CT current (A) v

Drop down the menu to select the
desired view.

Apply

Click the button to apply the settings

Apply without closing the window.
OK Click the button to apply the settings
"’ and close the window.
Close window % Click the button to close the window.

the RJ45 cable should be unplugged during local operation to prevent unintended

ATTENTION: If the ADF is connected to a network where it may be remotely started,
A remote starts of the system.

© 2018 Comsys AB

1199 172 - REV21

21




February 2018 ADF P100/P300 User Manual 2.0.0

4 Commissioning procedure

commissioning procedure. It describes the physical installation of the system and how

ATTENTION: The Hardware Manual must be studied carefully before following the
A it should be inspected prior to the first start-up.

Before the system can be taken into operation the commissioning procedure described below will
have to be completed.

The first step is to verify the installation and make sure that everything is connected properly.

Then using a PC connected to the ADF, the System setup can be performed. This is where all the
system and installation specific settings are configured.

After the System setup has been completed, Diagnostics mode will be entered. Here, an extensive
suite of automated diagnostic tests will be run to verify the entered settings as well as the
installation. If errors are detected, it is required that they are corrected before the system can enter
Normal operation mode.

System . . .
) Diagnostics Normal operation
First start —m| setup
mode mode mode

Figure 6: Commissioning sequence

When all the diagnostic tests have been successful, the system will enter Normal operation mode.
This is the default state for all subsequent starts after the commissioning has been completed.

While this guide assumes that a PC is used during commissioning, it is also possible to
commission the system using the HMI. Use Section 0 or Section 9 in conjunction with this guide to
do this.

Before proceeding, please make sure that:
e The Hardware Manual has been read through carefully, especially the sections covering

installation and final inspection.
e Allfuses are inserted.

4.1 Power up the control computer

When all the previous inspections have been performed successfully the system is ready to be
powered up for the first time. Power on the system by turning the switch (old interface), pressing
the PIB button (new interface) or powering up the system by other means in case of system
integration.

Check that either the HMI or PIB/HMI3 light up.

4.2 Connect PC to the ADF and enter the WUI

Please refer to Section 3 for information on how to enter the WUI.

4.3 Performing system setup &
The system setup is now ready to be performed. This is typically only done during commissioning
and its goal is to configure system and installation specific settings that are deemed unlikely to
change after commissioning.

The System setup window (Figure 7) will automatically be shown upon entering the WUI while in
System setup mode. Use this window to configure the system. All settings are described in the
subsections below.
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In cases when the system has been delivered with license key activated options, these should be
entered before configuring the other settings. Enter the license keys and click Save and activate
make them take effect.

When all settings are correct, click Run diagnostics to save the system setup and enter Diagnostics
mode.

N OTE Changing the System setup may automatically reset Configuration settings,
Compensation settings and Protection limits back to default values.

N OTE The system may automatically start and run at idle for up to 30 seconds as a part
of the diagnostics procedure.

System setup Save & activate Run diagnostics | | 3
rSystem setup:

PP-module type: PPM300-2-A-100/430 (#0) v

PP-module configuration 1 PP-module T

PP-module configuration exdender: Mo PP-modules ¥

PP-module current limitsticn: 100%

Mominal system woltage: 400V

System frequency: BOHz

CT connection: Closed-loop

CT ratio 500A 5A

Invert CT polarity: Do not invert v

Mumber of paraliel systems: Single system ¥

Grounding system: THITT (IEC 50364) T

Model key & Irealid!

License key #1:

License key £2:

License key £3:

License key #4:

Resst default sattings: Do not reset A

Figure 7: System setup window

4.3.1 PP-module type
The system can be equipped with several types of power modules depending on the requirements
to be met. All modules in one system must be of the same type.

This software supports the following module types:

Table 7: Power module types

PP-module : Max line Maximum Over!oad mode percentage

D Article name voltage output current (Maximum output c_urrent
per PP per PP at 20°C ambient)

0 PPM300-3-A-100/480 480 V 100 A 100% (100 A)

1 PPM300-3-A-80/690 690 V 80 A 100% (80 A)

2 PPM300-3-W-140/690 690 V 140 A 100% (140 A)

3 PPM300-3-W-150/480 480 V 150 A 100% (150 A)

4 PPM300-3-A-100/480HC 480 V 100 A 100% (100 A)

5 PPM300-4-A-100/480 480 V 100 A 100% (100 A)

6 ADF P100-100/480 480 V 100 A 100% (100 A)

7 ADF P100-70/480 480 V 70 A 100% (70 A)

8 Reserved - - -

9 PPM300-3-A-100/480HCB 480 V 100 A 100% (100 A)

10 PPM300-3-W-150/480HCB 480 V 150 A 100% (150 A)

11 PPM300v2-3-A-120/480 480 V 120 A 139% (166 A)

12 PPM300v2-3-A-90/690 690 V 90 A 111% (99 A)
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13 PPM300v2-3-A-110/480-UL 480V 110 A 100% (110 A)
14 PPM300v2-3-A-90/600-UL 600 V 90 A 100% (90 A)
15 ADF P100N-100/415 415V 100 A 100% (100 A)
16 PPM300v2-3-A-130/480-OEM | 480V 130 A 100% (130 A)
17 PPM300v2-3-A-90/690-OEM 690 V 90 A 100% (90 A)
18 ADF P100v2-90/690 690 V 90 A 111% (99 A)
19 ADF P100v2-70/480 480V 70A 100% (70 A)
20 ADF P100v2-100/480 480 V 100 A 167% (167 A)
21 ADF P100v2-130/480 480V 130 A 135% (175 A)
22 PPM300v2-3-W-150/480 480V 150 A 100% (150 A)
23 PPM300v2-3-W-140/690 690 V 140 A 100% (140 A)
24 PPM300v2B-3-A-50/480 480V 50 A 150% (75 A)
25 PPM300v2B-3-A-75/480 480V 75 A 133% (99 A)
26 PPM300v2B-3-A-90/480 480 V 90 A 138% (124 A)
27 PPM300v2B-3-A-120/480 480 V 120 A 133% (159 A)
28 PPM300v2B-3-A-150/480 480V 150 A 100% (150 A)
29 ADF P100v2B-50/480 480V 50 A 150% (75 A)
30 ADF P100v2B-75/480 480V 75 A 133% (99 A)
31 ADF P100v2B-90/480 480V 90 A 138% (124 A)
32 ADF P100v2B-120/480 480V 120 A 133% (159 A)
33 ADF P100v2B-150/480 480V 150 A 100% (150 A)
34 PPM300v3-3-A-78/690 690 V 78 A 100% (78 A)
35 PPM300v3-3-A-130/480 480V 130 A 100% (130 A)

The system is limited to 50 A of maximum output current per module unless a valid Model key is
specified. See the description of Model key below (Section 4.3.12) for more information.

4.3.2 PP-module configuration

The standard system supports up to three PP-modules in total through the three PP-module
sockets on the base of the control computer.

If the PP-module type is set to ADF P100, this setting is forced to 1 PP-module.

The following configurations are available: No PP-modules, 1 PP-module, 2 PP-modules or 3
PP-modules.

4.3.3 PP-module configuration extender

Some variants of the SCC2 are fitted with an extender card that allows it to control up to six PP-
modules in total. The extender card adds three extra PP-module sockets above the three standard
sockets.

The following configurations are available for the extender: No PP-modules, 1 PP-module, 2 PP-
modules or 3 PP-modules.

This function is activated using a license key.

4.3.4 PP-module current limitation

This setting allows the maximum output current of the PP-module type to be scaled down using a
percentage. For example, on a system with two PPM300v2-3-A-120/480 installed, setting the
current limitation to 75% would limit the total output current of the system to 180 A.

If a license key for Overload mode has been entered, the value can be set higher than 100% for
some module types. The system can then be operated at a rated power higher than the nameplate.
This is only possible in an environment where the ambient temperature is at 20°C. Please refer to
Table 7: Power module types for more information.
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4.3.5 Nominal system voltage
This setting defines the nominal system voltage to which the system is connected. The available
range of the value is defined by the module type.

For 480V modules, this can be set between 208 V and 480 V.
For 600V modules, this can be set between 208 V and 600 V.
For 690V modules, this can be set between 208 V and 690 V.

4.3.6 System frequency

This setting defines the nominal system frequency on the grid to which the system is connected
and can be either 50 Hz or 60 Hz.

4.3.7 CT connection
The current transducers of the system can be connected either as Closed-loop, Open-loop, or No
CT connected.

In closed-loop, the CTs measure the line current, i.e. the sum of the load current and the ADF
compensation current.

In open-loop, only the load current is measured by the CTs.
Refer to the Hardware Manual for more information about CT connection.

Selecting No CT connected is meant for systems that use the Sensorless Control feature without
having any CTs installed.

4.3.8 CT ratio

This setting defines the value of the primary side of the CTs. The secondary side is assumed to be
5A.

The primary value can be set between 50 A and 50000 A.

Refer to the Hardware Manual for more information about CT selection.

4.3.9 Invert CT polarity

This setting inverts the polarity of the measured CT current. This can be useful in cases where all
CTs have been connected the wrong way such that all three are 180 degrees out of phase and
physically correcting the mistake is difficult.

This setting can be either: Invert or Do not invert.

4.3.10 Number of parallel systems

When operating systems in parallel using open-loop CT measurement, without multi-master bus,
this setting is used to define the number of systems working in parallel.

When operating systems in parallel using the multi-master bus, this setting is
N OT irrelevant. The total number of power modules on the bus is automatically
determined via the bus at every given moment.

This can be set from a Single system up to 16 systems in parallel.

4.3.11 Grounding system

This can be set to either TN/TT or IT depending on how the system has been grounded.
TN/TT means the system has a direct connection to earth.

IT means that the system has no direct connection to earth.
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The grounding systems are defined in IEC 60364.

4.3.12 Model key

The model key is typically entered during production of a system and sets the module type and
unlocks the full output current of the module. The system can be operated without a Model key, but
the output current is then locked to a maximum of 50 A per module.

The model key is unique to each SCC2 and is based on the SCC2 identifier. See Section 3.1.1 for
information on how to obtain the SCC2 identifier.

This key should only be changed if the system is upgraded or if a SCC2 is repurposed or replaced.
Also, if the system is updated from a software older than 1.4.8, a model key must be entered.

If an invalid model key has been entered, or if it is blank, a warning icon (f’l‘u) will be shown next to
the field after restart.

4.3.13 License key #1-4

For systems that has been delivered with license key activated options, up to four license keys can
be entered. License keys are locked to a particular SCC2 control computer using the unique SCC2
identifier. See Section 3.1.1 for information on how to obtain the SCC2 identifier.

If an invalid license key has been entered, a warning icon (;’ix) will be shown next to the field after
restart.

4.3.14 Reset default settings

When saving the system setup, you can choose to reset defaults settings for configuration and
compensation. This can be useful to ensure that the system has no old lingering settings when
performing a commissioning.

4.4 Evaluate the system diagnostics

After the system has restarted, the diagnostics window (Figure 9) will appear in the WUI.

The diagnostics consists of two series of automated tests that both need to be completed
successfully for the system to enter normal operation. The first series is performed with the system
in a stopped state. This mainly concerns measurements such as verifying phase order, phase
mapping and voltage levels. The second series will start the system and run it at idle for 30
seconds. This is to verify basic system operation. If any of the tests in the first series fail, the
runtime tests will not be performed.

If any of the diagnostic tests fail, FAILED will be written in red at the top of the window.
For each failed diagnostic test, an action to rectify the problem is suggested.

Turn off the system, correct the problem and start it up again to rerun the diagnostics. The system
will remain in diagnostics mode on subsequent restarts until all tests have been passed
successfully.

If diagnostic code 56 Detect CT current fails, an override button will be presented in the diagnostics
window (see figure below). Failing this diagnostic code means that the phase order and mapping of
the CT current cannot be checked since the amplitude of the signal is too low. The CT current in
RMS must be above 0.034 * CT primary. So, for 600/5 CT, above 0.034 * 600 A = 21 A. Click the
Override CT-current threshold check button followed by Restart system to rerun the diagnostics
without evaluating the CT current.
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Restart system | | 3¢

Diagnostic:

Status

® FAILED

MNOT DONE

NOT DONE

oo 000 e e 0

NOT DONE

Automated diagnostics: FAILED

Diag.code Title

Detect CT current

Ensble PP-modules
Detect voltage

Verify voltage level

rify system frequancy

rify voltage phase order
rify €T cument phese order
rify CT mapping

iify DC volisge

R

rify open contactor

Check alarms prior to test run
Test run

Check alarms during test run

Check system startup fime

Close contactor

The CT-current is below the measurable threshold, phase order and mapping could thus not be venfied. If you are certain that the line current
measurement is correctly connected, click the override button below and rerun the diagnosis by restarting the system

Qverride CT-current threshold check

Description
Failure indicates that the CT current is foo low to make a proper evaluation of it. This is a
prerequisite for the function of the following CT current disgnostic checks. Increase the

messured CT current or override this check.

Figure 8: Diagnostics window — with override current threshold check

A complete list of all diagnostic codes is available in Section 7.2.2.

even after turning the unit completely off. Follow the instructions in the Hardware

ATTENTION: After running the unit, there is residual voltage in the DC capacitors
& Manual before commencing any work in the unit after a failed diagnostic attempt.

If all diagnostic tests succeed, PASSED is written in green at the top of the window. The system
will enter normal operation upon restart. Press the Restart system button to proceed.

Diagnostics

Restart system || X

Diagnostic:

Automated diagnostics: PASSED

Status

Diag.code Title

50

Ensble PP-modules
Detect voltage

Verify voltage level

rify system frequancy
Verify voltage phase order
Detect CT current

Veerify CT current phase order

rify CT mapping

|

rify DC voltage
erify open contsctar

Check alarms prior to test run
Test run

Check slarms during test run
Check system startup time

Close contactor

Please restart the system to enter normal operation.

Description

Figure 9: Diagnostics window

4.5 Perform final system configuration

With the system and installation-specific configuration now verified, it is time to configure
everything else. This includes configuring compensation settings, network settings and digital input
and output settings. This is described in Section 5.

After everything has been configured, please verify the system performance using a power quality
instrument. Adjust the compensation settings if needed. The commissioning is now finished.
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The Configuration settings window allows configuration of the non-commissioning settings to be

performed.

The Reset defaults button will reset all settings except for time and date to default values.

Configuration

rGeneral settings:
Date:

Time:
Language:
Temperature unit:

Autostart on boot:

Standby function:

Standby wake-up
level:

Standby sleep level:

up:

Resonance limit:

HMI default view:

Autorestart on alarm:

Standby delay, wake-

2017 (- 01 |-| 29
16 || 51
English v

Celsius v
Disabled v
Disabled v
Disabled ¥

20 % | of lgt max (rated) on ligad fund

85 % | of wake-up level
Os sleep: 60 s
20 % | of Viung

01 - Util%, lct v

Reset defaults v X
rAlarm output: @
Alarm out time: 10s
Alarm relay logic: NC ¥
rDigital output:
Function Relay logic
Digital OUT1: @ (1) PP1 error OT NO ¥
(2) PP1 error HB1
(3) PP1 error HB2
(4) PP1 error HB3
(5) PP2 error OT
(&) PP2 error HE1
rDigital inputs:
Function Trigger level
Digital IN1: @ Off Low ¥
Digital IN2: @ Off Low ¥
Digital IN3: @ Off Low ¥

Figure 10: Configuration settings window

5.1.1 Date and time

This sets the time and date of the system’s real-time clock.

Date is represented as YYYY-MM-DD and time as HH:MM (24-hour format).

5.1.2 Language

This sets the language of the ADF dashboard. Available languages are: English, Swedish,
German and Chinese. The system must be restarted for a new language setting to take effect.

5.1.3 Temperature unit

This sets the temperature unit to be used when showing temperatures.

The setting can be either Celsius or Fahrenheit.

5.1.4 Autostart on boot

When enabled, the system will automatically start operation after the set delay following system
power-up and a completed pre-charge sequence.

This can be set to either, Disabled, Instant start, 10 seconds delay, 20 seconds delay, 30

seconds delay, 40 seconds delay, 50 seconds delay or 60 seconds delay.

5.1.5 Autorestart on alarm

When enabled, the system will automatically attempt to acknowledge and restart after an alarm
when the trigger condition is no longer active. The function supports up to 10 restarts in one hour, if
this is exceeded, no more automatic restarts will be performed, and the alarm must be manually

acknowledged.
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The setting can be either Enabled or Disabled.

5.1.6 Standby function

With the standby function, the ADF can be automatically put in standby mode (stopped) during
periods of low load current. This can help save energy and increase the lifetime of the ADF
components.

The setting can be either Enabled or Disabled.

N OTE The standby function has been redesigned in revision 2.0.0.

A software update to 2.0.0 or later will reset the standby function settings.

5.1.7 Standby wake-up level

This sets the level for when the standby function should start the system. It is defined as a
percentage of the maximum current the CT is rated for, which is assumed to be the primary part of
the CT ratio, i.e. 5000 A in case of a 5000/5 CT. In cases where summation CTs are used, this
should be the resulting primary rating after the summation CTs. The level is compared to the load
current in the fundamental, lioad fung, to decide if the ADF should start.

Hovering the mouse pointer above the text will display the live value of licad,und, in percent. Since
this is what the entered start/stop levels are compared against, it is useful when tuning the standby
function.

Standby wake-up 20 % |of lcT max (rate:l'

level: Live value: 8.5%

Standby sleep lavel: 85 % | of wake-up level
Figure 11: Displaying live value of lpad,iund in percent

In multi-master mode, the master node will decide when standby should be entered and exited.
Since any node on the bus can become master, the same standby settings should be used on all
nodes on the bus.

N OTE The standby settings are not automatically replicated across the nodes on the
multi-master bus, this must be done manually.

For example, a setting of 20% on a system with 5000/5 CTs will make the system start when the
fundamental component of the load current reaches 1000 A.

The setting is defined from 0% to 100%.

5.1.8 Standby sleep level

This sets the level for when the standby function should put the system in to standby mode. It is
defined as a percentage of the Standby wake-up level, so if the ADF should start at 1000 A seen
on the fundamental component of the load current, a setting of 85% will make the filter go in to
standby mode at 850 A.

This setting is defined from 0% to 95%.

5.1.9 Standby wake-up delay

This sets for how long liead,funda Must be above Standby wake-up level, when in standby mode,
before the system is automatically started.

The setting is defined from 0 seconds to 300 seconds.

5.1.10 Standby sleep delay

This sets for how long liead,funda Must be below Standby sleep level, when in operation, before the
system is automatically put in standby mode.
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The setting is defined from 5 seconds to 300 seconds.

5.1.11 Resonance limit

Each harmonic enabled in the Compensation settings is monitored for resonance by looking at the
voltage harmonic in each frequency.

If the amplitude of a voltage harmonic exceeds the Resonance limit setting, the harmonic in
question will be stopped for one hour. After one hour has passed, the harmonic will be restarted.

The Resonance limit setting is defined as a percentage of the voltage amplitude in the fundamental
frequency and is can be set from 1% to 100%.

5.1.12 HMI default view

This sets the default measurement view to be shown in the HMI at startup. (Only valid for old style
HMI2, not for HMI3)

A list of the available views can be found in Table 20 on Page 56.

5.1.13 Digital outputs

The system is equipped with two relay outputs accessible on the X11 terminal of the system. One
is a dedicated alarm output and one, OUT1, is user-configurable.

Physically the relays are of 250 V / 5 A type and are Normally-Open when the system is powered
off.

5.1.13.1 Alarm output relay

The alarm output relay is activated if any alarm condition is triggered and will remain active until it
has been acknowledged or the system has been restarted. This can be used for external
monitoring of the system. The current alarm relay status is shown with a (0) or (1) icon right next to
Alarm output. (1) means that the relay is closed, and (0) that it is open.

The alarm relay logic can be set to either Normally-Open (NO) or Normally-Closed (NC) and
minimum activation time can be configured from 1 to 255 seconds. The activation of the alarm relay
will stay on for a minimum of the configured time.

5.1.13.2 User configurable relay

The user-programmable digital output relay OUT1 can be used for monitoring the system status
externally. The relay logic can be set to either Normally-Open (NO) or Normally-Closed (NC) and
the activation function can be programmed for this output relay. The current OUT1 relay status is
shown with a (0) or (1) icon next to the output. (1) means that the relay is closed, and (0) that it is
open.

The activation function for OUT1 can be set to one or more of the alarms, warnings or system
states listed in Table 21. Hold down the Ctrl key to select/unselect multiple items in the list. The
output will activate if one or more of the selected items are active.

N OTE The function of the configurable relay OUT1 has been redesigned in revision 2.0.0.

A software update to 2.0.0 or later will reset any previous OUT1 setting.

To avoid short pulses, the output will stay activated for at least one second.

5.1.14 Digital inputs

Digital inputs IN1, IN2 and IN3 are user-configurable and can be used to operate the system. The
current input status is shown with a (0) or (1) icon next to each input. (1) means that the input is
high, and (0) that it is low.

The inputs are available on the X11 terminal of the system.
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All digital inputs are of optically-coupled 24 Vpc types and the logic can be set to either Active-Low
or Active-High. Each input can be programmed to trigger one the following events:

Trigger alarm — Triggers the external alarm.

Start system— Triggers a system start command.

Stop system — Triggers a system stop command.

Acknowledge alarm — Acknowledges all alarms.

Use secondary compensation set — Secondary set of compensation settings will be used
when active.

e Start/stop system — Controls the filter operation using a single digital input. The filter will
start when the input transitions to the set trigger level and will stop when it transitions to the
opposite level. When the filter has reached its target state, no more start/stop commands
will be generated until the next transition of the input. This makes it possible to start/stop
the filter manually in between transitions.

ATTENTION: Do not mix digital input and Modbus TCP control commands to the same
Q function. Doing this will lead to unpredictable behavior.

For example, do not start and stop the system using both digital input and Modbus.

5.2 Compensation settings
This window allows configuration of all settings that concerns the compensation which is to be
performed by the system.

Using the dropdown menu in the title bar of the window, a second set of compensation settings can
be defined. If changes have been made to the primary set, save them by clicking Apply before
editing the secondary set, as changes otherwise will be lost.

The Reset defaults button will reset all parameters in the currently shown compensation set to
default values.

N OTE During multi-master parallel operation, the master will determine and override the
compensation set used in all online and running systems.

Switching between the two sets of compensation settings is done using the digital inputs or using
Modbus TCP. See Section 5.1.14 for more information.

Compensation Editing: Primary compensation set (Active) v Reset defaults Apply | W/ (X
rPFC: rHarmonics compensation: Editing: | Degree of compensation ¥
PFC mode: Disabled v Harmonics compensation: | Enabled (CT control) v
Line to line Unbalance support: | On v
PFC setpoint: i 0.97 ind 2 2nd® = 3d® I 4h@ X 5th® Z Bh® I Tth@® X Sth® = oth@
0% 0% 0% 0% 0% 0% 0% 0%
3 1th® F13h@ 315 @ I 1Tth@ 3 19h @ I 21st@ 3 23d @ I 25th @
PEC Q value- 1 0KVAR 0% 0% 0% 0% 0% 0% 0% 0%
3 20th @ 3 Mst@ 3 35th@ R ATh@ 3 #M1st@ 3 43rd@ 3 47th @ 3 48th @
0% 0% 0% 0% 0% 0% 0% 0%
) Neutral
rLoad balancing:
3rd @ Sth @ Tth @ oth @ 11th @ 13th @ 15th @ 17th @ 168th @
® Disabled Line to line Line to neutral 0% 0% 0% 0% 0% 0% 0% 0% 0%
Line to line & Line to neutral Active harmonics: 0

Figure 12: Compensation settings window

In parallel operation, the compensation settings may only be changed on the current master node.
The slave nodes are automatically synchronized by the master node. Opening the compensation
settings window on a slave node will yield the following result:
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Compensation Editing: Primary compensation set (Active) v Reset defaults Apply | (V|| X

This system is controlled by Node 0
which is the current bus master.
Change the settings on that node to
influence the other nodes on the bus.

Figure 13: Compensation settings window locked

5.2.1 PFC mode

Power factor correction can be configured as Disabled, Static, Dynamic, Dynamic (inductive) or
Dynamic (capacitive).

In static mode, a fixed amount of capacitive or inductive reactive power can be generated as
specified in the PFC Q setting. The maximum value of the PFC Q setting is defined by the rated
current output of the system in relation to the nominal system voltage.

In dynamic mode, the system will control the power factor measured on the CTs to the value
specified in the PFC setpoint setting. This value can be set between 0.5 inductive and 0.5
capacitive.

The inductive and capacitive dynamic modes lock the direction of compensation to either capacitive
or inductive. For example, in PFC dynamic mode with the PFC setpoint set to 0.9 inductive and the
power factor without compensation is 0.99 inductive, the system would worsen the situation by
outputting more inductive current. If instead the PFC dynamic (capacitive) mode had been set, the
system would only compensate from for example 0.80 (ind) to 0.90 (ind), not from 0.99 (ind) to 0.9
(ind).

5.2.2 Load balancing

The load balancing setting can be configured as Disabled, Line to Line, Line to Neutral** or both
Line to Line and Line to Neutral**.

When Line to Line load balancing is enabled, the system will compensate for imbalances between
phases.

In Line to Neutral, the compensation will take place between phases and the neutral connection.

5.2.3 Harmonics compensation

The harmonics compensation can be set to Disabled, Enabled (CT control), Enabled
(Sensorless Control).

N OTE Sensorless Control is a license key activated option. If you wish to use this feature,
please contact Comsys.

The degree of compensation is configurable in percent for each harmonic with 0% being no
compensation and 100% being complete elimination of the harmonic.

The harmonics are divided in to two categories, line to line harmonics and line to neutral**
harmonics.

Harmonics that can be compensated line to line are: 2nd, 314, 4th 5th gth 7th gth gth {14t 13th 15t
17th, 19th 21st 23rd 25t 29th 3qst 35th 37th 41st 43rd 47t and 49th,
And line to neutral*: 31, 5t 7th gth 11th 13t 15t 17t and 19t
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N OTE Even order harmonics support is a license key activated option. If you wish to use
this feature, please contact Comsys.

For PP-module types PPM300v2B-3-A-50/480, PPM300v2B-3-A-75/480, PPM300v2B-3-A-
90/480, ADF P100v2B-50/480, ADF P100v2B-75/480 and ADF P100v2B-90/480, the total number
of harmonics enabled at once is limited to 26 for standard CT-based control and 6 when using
Sensorless Control. There is no limitation for other module types.

Support for unbalanced harmonics can be set to On or Off. This setting is useful in cases where a
harmonic is unevenly distributed across the phases. When support for unbalanced harmonics is
enabled, each line to line harmonic will consume two processing units instead of one. The
unbalance support can be individually turned off per harmonic by using clicking on the small arrow
icon by each harmonic. If a double arrow is shown (%) it means unbalance support is on for that
harmonic, a single arrow (™) means that unbalance support is disabled.

When open-loop is configured, phase angles (in units of degrees, 0-359 degrees) and amplitude (in
units of %, 60%-140%) calibration parameters can be entered for each harmonic. This may be
necessary in some situations to obtain ideal compensation results. Use an external measurement
device to find the calibration parameters.

rHarmonics compensation: Editing: | Phase-angle calibration ¥ | 4 rHarmonics compensation: Editing: | Amplitude calibration M B
Harmonics compensation: | Enabled (CT contrel) v Harmonics compensation: | Enabled (CT control) M
Line to line Unbalance support: | Off v Line to line Unbalance support: | Off v
2nd @ 3rd @ 4th @ Sth @ 6th @ Tth @ ath @ sth @ 2nd @ 3rd @ 4th @ 5th @ &th @ Tth @ 8th @ Sth @
0 deg 0 deg 0 deg 0 deg 0 deg Odeg D deg O deg 100 % 100 %) 100 % 100 %) 100 % 100 %) 100 % 100 %
1th @ 12th @ 15th @ 1Tth @ 19 @  215t@  23/d @ 250 O 11t @ 13th @ 15th @ 17th @ 1@  21st@  23d@ 2540
0O deg 0 deg 0 deg 0 deg O deg Odeg O deg 0O deg 100 % 100 %) 100 %) 100 %) 100 %) 100 %) 100 %) 100 %
0@  Mst@  3/EhO M@ Hst@ 4B @ 47O 46 @ 2660 @  3Mst@ /@ IFh@  41si@ 43d@ 4@ 46O
Ddeg 0 deg 0 deg 0 deg Odeg Ddeg 0 deg 0 deg 100 % 100 % 100 % 100 %) 100 % 100 %) 100 %) 100 %
Neutral Neutral
MO 5@ T  oh@  1ith@ 13 @  150h@ 1T ® 100 @  Eh®  TH®  Gh®  1h@  13h@  15h @  1Th® 18O
Odeg| | Ddeg| [ Odeg| [ Oceg| | Ddeg| [ Odeg| [ Odeg| [ Odeg| [ Doeg 100%| [ 100%| [ 100%]| [ 100%]| [ 100%| [ 100%]| [ 100%]| [ 100%| [ 100%
Active harmonics: 0/99 Active harmenics: 0 /99
Figure 14: Phase-angle calibration in compensation window Figure 15: Amplitude calibration in compensation window

*) Available in 4-wire systems only.
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5.3 Network settings ==

Network

This window allows configuration of the TCP/IP networking parameters, multi-master settings for
parallel system operation and hostname settings of the system.

The reset defaults button will reset all network settings to default values.

All changes require the system to be restarted before taking effect.

Network settings Reset defaults | W/ X
@ Changes made to the Network setfings will take effect after the system is restarted.

~TCP/IP networking: rMulti-master networking:

Address mode: StaticIP ¥ Configuration: Multi-master disabled v

IP address: 169|. 254 |.|254 | 254 Node identifier: Mode O v

Subnet mask: 255 . |255|.| O 1] Node check: Disabled v

Gateway address: gf.|0|.|]0]|. 0 Bus status: Offline

Primary DNS address: o |0 0 0 Node status:

Secondary DNS address-[ 0 | [0 |.[ D o Mode 0 Q@ Mode1 @ Mode2 @ Node3 [&]
. ) _ Moded @ Mode5 @ MNodef @ MNode7 @

MAC address: e2:46:00-4c:6d:c9 NModef @ MNodef @ MNodeil © MNodeil @

Hostname: adf-default Mode 12 @ Mode 12 @ Mode 14 @

Admin password:

Admin password confirm: |ssssssssassssssssssssnsnas

Modbus TCP server: Disabled v

Figure 16: Network settings window

5.3.1 TCP/IP networking settings
5.3.1.1 Address mode
This setting defines how the IP settings should be acquired and can be set to either Static IP or

Dynamic IP.

In Static IP mode, the entered IP address, Subnet mask and Gateway address will be used by the
system.

In Dynamic IP mode, the IP settings will be acquired using DHCP. The IP settings that has been
acquired using DHCP is shown under the About menu of the HMI.
5.3.1.2 IP address

This setting defines the IP address that the system should use when configured as Static IP.

The default value is 169.254.254.254 and is a link-local IP address.

The link-local IP address greatly reduces the need to reconfigure the client PC when connecting
directly to the ADF. When a client PC is set to obtain an IP address automatically, it will assign
itself a link-local address without any configuration necessary.

Please see Section 3.1.3 for more information on how to connect to the ADF.

If the ADF is to be connected to a network, the link-local address range must not be used.

Care should be taken not to assign the system an address that is already in use on
the network as this will cause trouble accessing both the ADF and the other host.

N OTE In case an invalid address has been entered, it is possible to reset the network
configuration to default values under the System admin menu of the HMI. See
Section 7.3.4 or Section 9.10 for more information.
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5.3.1.3 Subnet mask

This setting defines the subnet mask that the system should use when configured as Static IP.
The default value is 255.255.0.0.

5.3.1.4 Gateway address
This setting defines the gateway address that the system should use when configured as Static IP.

Unless the system should be accessible through a gateway, this field can safely be left blank.
The default value is 0.0.0.0.

5.3.1.5 Primary and secondary DNS addresses
These addresses are currently not used and can be left blank.
5.3.1.6 MAC address

This setting defines the MAC address to be used by the system.

The default value is automatically generated based on a unique system identifier and exists in the
locally-assigned address range.

5.3.1.7 Hosthame

This setting defines the hostname of the system and can be up to 20 characters long and may only
contain characters a-z, A-Z, 0-9, underscore (_) and hyphen (-).

This is used for identifying the system internally, such as in log files.

The default value is adf-default.
5.3.1.8 Admin Password

This setting allows the user to change the administrator password used when logging in to the ADF
Dashboard. The same password must be written identical twice in both boxes for the system to
accept the change.

When the administrator password is set, changing settings in the HMI will be locked. It is however
still possible to start and stop the system using the HMI.

The HMI can be unlocked with the Unlock setting, see Section 7.3.4 for more information.

N OTE Do not forget the changed password. If the changed password is forgotten,
Comsys must be contacted to restore the system.

5.3.2 Modbus TCP server

This setting controls if the built-in Modbus TCP server should be enabled or disabled.

Please see ‘Appendix A Modbus TCP server’ for more information.

N OTE Modbus TCP server support is a license key activated option. If you wish to use
this feature, please contact Comsys.

5.3.3 Multi-master networking settings

The following section describes the multi-master parallel system feature. The bus requires a
hardware bus adapter that is sold as an option. Please refer to the relevant Hardware manual for
instructions on how to connect the multi-master bus.
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All systems on the same multi-master bus must have the same software revision.
N OTE Mixing software revisions may lead to unpredictable behavior and should be
avoided.

5.3.3.1 Configuration

This setting enables the multi-master feature and sets the number of nodes to expect on the bus.
Up to 15 nodes can be operated in parallel.

Available choices are: Multi-master disabled, 2 nodes on bus, 3 nodes on bus, ..., 15 nodes
on bus.

The default setting is Multi-master disabled.
5.3.3.2 Node identifier

The node identifier is the node’s address when communicating on the bus.
This must be unique for each system that will participate in parallel operation.
Available choices are: Node 0, Node 1, Node 2, ..., Node 14.

The default setting is Node 0.

5.3.3.3 Node check
The idea behind this function is to avoid conditions where the bus is split in to two independent

sides. Each side would act independently and potentially start competing against each other.

When enabled, the system will require at least half of the total number of nodes configured to be
online at every given moment. Should half or less than half of the total number of nodes be online,
the compensation will be disabled, and the warning MMerr / MM error will be visible in the HMI
display.

In some situations, this function should be disabled, for example when systems are taken out of
operation on the bus so that the function is preventing operation.

Multi-master networking:

5.3.3.4 Bus status

Here the status of the multi-master bus is
presented. The status consists of whether the
node is online or offline and which node it
considers to be its master node.

5.3.3.5 Node status
Here the status of the other nodes on the bus is

presented. Displayed is the number of online
nodes and the number of running nodes.

Online nodes are indicated in green in the table.

5.4 Import and export settings

The software supports import and export of
settings. This makes it possible to store the
entire list of settings for archival purposes or to
clone settings between systems.

When cloning settings between systems, keep
in mind that some settings are unique for each
system, such as license/model keys, IP-

address, multi-master node identifier etc., and
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Node identifier

Node check
Bus status

Node status

2 nodes on bus v
Node O v
Disabled v
Online, Node 0 is master

2 nodes running / 2 nodes online

Node 0 @® Node1 ® Node2 © Node3 o
Node 4 (&) ode 5 (&) (&) ode 7 (&}
Node 8 Q@ Node@ o © Node 11 (o]
Node 12 © Node 12 0o o

Figure 17: Multi-master Networking Settings

About X

ADF
/\/\/ Power
| Tuning

SCC2 software revision: 2.0.0 (2017-07-06 13:05:46)

SCC2 identifier: 9619-e246-004c-30 (SIN: 140500005

Update software / Import settings | Export settings

Figure 18: Import and export settings buttons
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therefore may need to be changed after importing settings from another system.

5.4.1 Exporting settings

To export the settings, click the Export
settings button in the About window. (See
Figure 18)

You will now be prompted to download a file
with the name adf_settings_X.txt, where the
X is the serial number of the SCC2 (when
applicable).

The file contains plain text key/value pairs
describing the settings in the internal format
used by the SCC2. At the top is a header
containing various information about the
system that exported the settings file.

% |
% build_version: 1.9.0, build_date: 2016-04-06, build_time: 10:23:18, build_

function_settings. harm_h19:

adf_settings_140500005.txt - Notepad Lot o |
e fdit Format View Help

scc2 configuration export v1.0

| B

%

%

% N

% T |

% 1 ) | 1]
% {

%

% rev7_bit: 1, unigue_id: 96f9e246004cfb30, serial_number: 140500005
% hostname: adf-default, startup_cnt: 384, exported_at: 2016-04-06 10:39:10

function_settings.pfc_mode: 0
function_settings. pfc_setpoint: -3
function_settings.pfc_q: 0
function_settings. load_bal: 0
function_settings. harm_comp: 0
function_settings. harm_h2:
function_settings.harm_h4:
function_settings.harm_hS:
function_settings. harm_h6:
function_settings.harm_h7:
funcrion_settings. harm_h8:
function_settings.harm_hil:
function_settings.harm_h13:
function_settings. harm_hi7:

coccooo

|ocoo

Figure 19: Exported settings file

It's not recommended that the file is manually edited, with the following two exceptions:

1. User comments may be added after the header (i.e. after the last line starting with a %-
sign). Each user comment line must begin with a %-sign as the very first character.

2. Keyl/value lines may be deleted to customize which settings the file should contain.
Settings that does not exist in the file will not be changed when importing.

5.4.2 Importing settings

To import a settings file, click the Update
software / import settings button in the About
window. (See Figure 18)

Click Browse/Select File button, select a
settings file from the file system and click Open.

You will now be presented with the window
shown in Figure 20. Choose which groups to
import by checking/unchecking the checkbox for
each group and then click Import selected
settings to import them.

If either System setup, License/model key or
Network settings groups has been selected, you
must restart the system before the changes
take effect. If System setup or License/model
key has been selected, System setup mode will
be forced after restart.

After importing the settings, you will be
presented with the window shown in Figure 21.
Here you will see the number of setting items
that were imported, and the Reset computer
button can be clicked to restart the SCC2.
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File uploader

File uploader:
Settings file uploaded successfully!

100%
Settings to import
#| System setup
¥ License/model key
¥| Configuration settings
¥ Compensation settings

¥ Network settings

Import selected settings

Figure 20: Importing settings file

File uploader

X

File uploader: 1
326 settings were imported. Please restart the system to make
sure all settings take effect

Reset computer

Figure 21: Settings file imported
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6 Operation and monitoring

This section describes how to operate and monitor the ADF P100/P300.

6.1 System states and Events ==

The Events window gives insight in to the system events, alarms and warnings, both as a
chronological list and tables for alarms and warnings.

See Table 21 for a complete list of all system events, alarms and warnings.

If the system detects an issue in its operation, it will trigger an alarm. This alarm will stop the
system and a log file will be generated.

Warnings are triggered in very much the same way as alarms, but do not stop the system. This
indicates an issue that are not as urgent as an alarm, but the presence of warnings should still be
investigated.

By default, only active alarms and warnings are shown. By clicking on the buttons Show all alarms
or Show all warnings, all items can be shown.

Events X
rAlarms: 1/45 rWarnings: 0/5
® (43) External alarm @ No active warnings

Show all warnings

rLog:
Log available: [dewnload]

Acknowledge alarms| [Show all alarms! Trigger||Reset

rEvents:

2017-07-06 13:47:27 Log Log written to SD-card [download]

2017-07-06 13:46:57 Event Tripped

2017-07-06 13:46:57 Alarm External alarm

2017-07-06 13:46:50 Event Stopped

2017-07-06 13:46:35 Event Operating
2017-07-06 13:46:20 Event Stopped
2017-07-06 13:46:20 Event Pre-charging

Figure 22: The Events window
6.1.1 Acknowledging alarms

To restart the system after an alarm, it must be acknowledged. This is done using the Acknowledge
alarm button in the Events window. If the alarm conditions are no longer present, it will be possible
to start the system again.

Acknowledging the alarms will automatically reset the log data recorder.

For persistent alarm conditions, the alarm will immediately be triggered again upon
acknowledgement. Doing a hard restart using the switch in the door or the PIB can be necessary in
this case.

For frequently occurring alarms that cannot be explained by external factors, thorough investigation
of the root cause is recommended to avoid system damage.

Please refer to Table 21 for more information about the alarms.

The system can be configured to automatically restart after an alarm, providing that the fault
condition has ceased. Please see Section 5.1.5 for more information.
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6.1.2 Log data recorder

The log function continuously records system data in such a way that if an alarm is triggered, it
contains data from both before and after the alarm. The log file can be downloaded directly in the
Event window but is also accessible on the SD-card.

The log file is a valuable tool for system troubleshooting and should be downloaded and attached
when requesting support.

Besides triggering automatically when an alarm becomes active, it can also be manually triggered
and reset. This is useful when requesting support on a running system, as the recorded data will
show how the ADF was operating.

To trigger the log data recorder when running, click Trigger. It will take up to half a minute to store
the log file on to the SD-card, after this the file can be downloaded. To reset the log data recorder,
click Reset. Manually triggered log files will automatically be reset after 5 minutes, however they
will still be available for download on the SD-card, through the chronological list.

When manually triggering the log, especially when the ADF is in operation, ensure

N OTE that it is reset immediately after the log file has been downloaded. If the log is
already triggered and the ADF trips on an alarm, the alarm event will not be
recorded.

Do not manually reset the log function if an alarm is active. The log will be

N OTE immediately triggered again and will no longer contain the moment when the ADF
tripped on the alarm. The old log file can however still be downloaded from the SD-
card using the chronological list.

6.1.3 States and events

After the commissioning procedure has been completed, the system will always start in Normal
operation mode when energized. In this mode, the system can be in one of the states shown in
Figure 23 below.

Figure 23: System states

e State: Pre-charging

In this state, the DC-bus is charged to allow the system to be started. When it is fully charged, the
system will go to the Stopped state.

e State: Stopped

In this state, the system can be started and will continue to the Ready state when such a command
is received. The contactor(s) are commanded to be open in this state.

e State: Autostart
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In this state, the system is about to autostart according to the setting found in the Configuration
settings window.

e State: Standby

In this state, the system is waiting for the load current start threshold to be reached before the
system is automatically started.

e State: Ready
In this state, the contactor(s) will close and the system will go to the Starting state.
e State: Starting

In this state, the system is being started up and the compensation is ramped up to its final value.
The Operating state is then entered.

e State: Operating

In this state, the system is in full operation and performing the desired compensation. Upon
receiving a stop command, the system will go to the Stopped state.

e State: Tripped

In this state, the system has stopped on an alarm which is preventing the system from being able
to be started. When all alarms have been acknowledged, the system will go to the Pre-charge
state.

6.2 Starting and stopping > *

Start Stop

When the DC-bus is fully charged the system is ready to be started.

Start and stop commands can be generated:

¢ Manually — Buttons in the toolbar can be used to start and stop the system.

e By automatic start — A start command can be automatically generated following power up
and after a programmable delay without user intervention.

e By automatic restart — When enabled, the system will automatically attempt to restart after
alarms.
By digital input — The digital inputs can be used to generate start and stop commands.
By Modbus TCP — Modbus can be used to generate start and stop commands.

6.3 Measurement

Measure

The Measurement window shows power quality data which can be of interest when evaluating the
performance of the system. The following parameters are shown:

Measurement X
rMeasurement:
RMS ] THD
| U8 2289V 0° 22%
U, 230.0v -120° 2.2%
| QU 2291V 120° 2.3%
W Uy ATV 230.1%
| = 426A -14° 4.0%
M 42.9A -134° 41%
| I 40.5A 104° 3.6%
M e 24A 36.8%
B3 279 KW Freq: 50.0Hz
Q: TAKVAR T, 25.0°C
U, e 289 KVA Toom: 41.5°C
-120° @ PF: 0.97 cos g: 0.97
loyr: 4T 1A Crest: 1.46
Utilization:  47% Upc: 849.0V

Figure 24: The Measurement window
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Table 8: Overview of measurement window functionality

Parameter Description

U1, U2, U3 and UN Phase voltages (RMS values in V, phase angles and THD)
11,12, 13 and IN CT currents (RMS values in A, phase angles and THD) *
P Active power in kW *

Q Reactive power in kKVAR (+ = inductive, - = capacitive) *
S Apparent power in kVA *

PF Power factor *

| ApF Output current in Arvs

Utilization System utilization shown in percent

Freq Fundamental frequency in Hz

Tamb Ambient air temperature in C°/ F°

Toom Power module temperature in C°/ F°

cos @ Cos phi, displacement power factor *

Crest Crest factor of voltage

Uge Power module DC-link voltage in V

* Only available when CTs are connected

6.4 Waveform view 'V

Waveform

The Waveform view window can show one of the following waveforms:

e CT current (A)
e Compensation current (A)
¢ Phase voltage (V)

The waveforms are updated every other second.
6.4.1 CT current

This view shows the CT current which can be either the line or the load current depending on if the
CTs are connected as closed-loop or open-loop.

Waveform view Displaying: CT current (&) v X
~Waveform:

Bl Phase |-14

M Phase |12

Wl Phase -1

o Il Neutral lgmy

Figure 25: Waveform view window showing CT current
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6.4.2 Compensation current

This view shows the ADF compensation current, as measured internally in the ADF.

Waveform view Displaying: Qutput current (A) v | X
rWaveform:
200

Wl Phase ;74

M Phase loytz

W Phase |57

W MNeutral |y

Figure 26: Waveform view window showing Compensation current
6.4.3 Phase voltage

This view shows the phase voltage, as measured by the ADF.

Waveform view Displaying: Phase voltage (V) v | X

rWaveform:

Ml Phase U,
W Phase U,
M Phase U
| Neutral Uy

Figure 27: Waveform view window showing Phase voltage

6.5 Spectrum view i

Spectrum

The Spectrum view window can show one of the following spectrums:

e CT current (Ams)
e Compensation current (Ams)
e Phase voltage (Vims)

Spectrums are updated every other second.

The Auto scale button makes it possible to toggle between two modes of scaling, either All which
will scale based on the amplitudes of both the fundamental and the harmonics, or Harm which will
scale based on only the amplitudes of the harmonics.
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Hover on a bar in the spectrum view to show the amplitude:

Spectrum view Auto scale: All Displaying: Phase voltage (Vrms) v | X
rSpectrum:
250 1st (Phase Uy) = 229.53 Vims M Phase U‘
M| Phase U,
200 M Phase U;
M| Neutral Uy
150
100
L
st 3rd Sth Tth ©th 11th 13th 15th 17th 18th 21st 23rd 25th 27th 28th 31st 23rd 35th 37th 38th 41st 43rd 45th 47th 46th

Figure 28: Hover function in the spectrum view window
6.5.1 CT current

This view shows the CT current which can be either the line or the load current depending on if the
CTs are connected as closed-loop or open-loop.

Spectrum view Auto scale: All Displaying: CT current (Arms) v | X
rSpectrum:

M Phase |o1

M Phase Iz
a0 W Phase |-1z

M Meutral |y

st 3rd 5th Tih Sth 11th 13th 15th 17th 19th 21st 23d 25th 2Tth 20th 31st 33rd 35th 3Tth 38th 41st 43rd 45th 4Tth 48th

Figure 29: Spectrum view window showing CT current
6.5.2 Compensation current

This view shows the ADF compensation current, as measured internally in the ADF.

Spectrum view Auto scale: All Displaying: Qutput current (Arms) ¥ | | X
rSpectrum:
100

M Phase |57y

M Phase lgtz

Ml Phase lg13

o M Neutral Iy

st 3rd Sth Tith @th 11th 13th 15th 17th 19th 21st 23rd 25th 27th 29th 31st 33rd 35th 3Tth 38th 41st 43rd 45th 4Tt 48th

Figure 30: Spectrum view window showing Output current
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6.5.3 Phase voltage

This view shows the phase voltage, as measured by the ADF.

Spectrum view Auto scale: All Displaying: Phase voltage (Vrms) ¥ | X
rSpectrum:
250 M| Phase U,
M| Phase U;
200 M| Phase U,
Ml Neutral Uy
150
100
50
2 P
ist 3d Sth Tth Sth 11th 13th 15th 17th 19th 21st 23rd 25th 27th 26th 31st 33rd 35th 37th 38th 41st 43rd 45th 4Tth 4Bth

Figure 31: Spectrum view window showing Phase voltage

6.6 Software update

The software in both the SCC2 as well as the HMI3 can be updated directly in the WUI. A Comsys-
provided software image is uploaded to the SCC2 and depending on the detected file type, either
the SCC2 or HMI3 can be flashed after user confirmation of this action. A checksum prevents
damaged or invalid images from being flashed.

The software is usually distributed in a ZIP file and needs to be extracted to get the ‘.img’ file for the
SCC2 or a “.hex’ file for the HMIS3.

To begin, open the File uploader by clicking the Update software / Import settings button in the
About window.

1. Click Browse/Choose File in the File uploader window.

File uploader

File uploader:
Please select a software image or settings file on the file
system:

Choose File | No file chosen

Figure 32: Update software

2. Navigate to the SCC2 or HMI3 software image file supplied by Comsys and click Open.
The progress bar will indicate upload progress.
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Organize » MNew folder SR, S @

< Favorites Mame Date modified Type Size

|| hmi3_gc04_v0.52.hex 2016-04-18 10:04 HEX File 631 KB
= Libraries || SCC2 200 20170706 171628.img  2017-07-06 17:18 Disc Image File 1752 KB

L Computer

f' MNetwork

File name: SCC2_2.0.0_20170706_171628.img A ’AIH Files vl

| Open |v| [ Cancel ]

Figure 33: Selecting a file for software update

3. If the uploaded software image was a SCC2 image, please continue to Section 6.6.1. If it
was a HMI3 software image, continue to Section 6.6.2.

6.6.1 Updating SCC2

1. If a SCC2 software image was uploaded, you will be presented with the following screen.
Verify the software revision and click Write to flash to being the flash update procedure.

File uploader

— File uploader:
Software uploaded successfullyl

Current software

Software build date: 2017-06-30 13:37:28
Software revision: 2.0.0

Uploaded software

Software build date: 2017-07-06 17:16:28
Software revision: 2.0.0

Press the button below to start the flashing procedure.
Do not power off or reset the system until it has finished!

|Write to flash||[Boot from SDRAM|

Figure 34: Confirm SCC2 software update

2. The flashing process is now running, do not turn off the system! The progress bar will
display the status of the flashing.
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File uploader

File uploader:
Please wait for the flashing process to finish:

Erasing flash... Please be patient!

Figure 35: Flashing SCC2

Should contact with the WUI be lost during the flash update procedure, but the
N OTE ADF still has power, wait 5 minutes and then restart the ADF using the switch in
the door or PIB.

3. The flashing procedure has been successful when the progress bar reaches 100%.
Click Reset computer to load the new software.

File uploader

— File uploader:
Software flashed successfully!

Please reset the control computer to load the new software

Reset computer

Figure 36: SCC2 software update complete

N OTE If the ADF is powered off during the flash update procedure, the factory default
software image will be booted on the next start.

ATTENTION: It is imperative that the new software image is an approved Comsys
software image suitable for the application at hand.

& Using any other software image may cause malfunction and risk for the equipment as
well as for personnel.

Warranty is void if non-official software images are used.
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6.6.2 Updating HMI3

1. If a HMI3 software image was uploaded, you will be
presented with the screen in Figure 37.
Ensure stable voltage supply and click Update
HMI3 software to begin the flash update procedure.

2. Wait until presented with the screen shown in
Figure 38. The HMI3 was updated successfully,
you can now close the window and use the system
normally.

© 2018 Comsys AB 1199 172 - REV21
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File uploader X

File uploader:
Software uploaded successfully!

The uploaded file is a HMI3 software image. Would you like to
update the HMI3 with it?

Note! You must ensure a stable voitage supply when
performing the update. Losing power in the cntical stage of the
update may result in an unusable HMI3

Update HMI3 software

Figure 37: Confirm HMI3 software update

File uploader

File uploader:
The HMI3 fimware was updated successfully!

Close this window to continue

Figure 38: HMI3 software update complete
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7 Human Machine Interface (HMI2)

The system can be configured, commissioned and operated through the HMI2 user interface found
in the cabinet door. Please note: The HMI2 is obsolete; new systems are delivered with HMI3.

7.1 HMI overview

The HMI-based user interface is an easy way of setting basic parameters, controlling the
operational modes as well as monitoring measurements and system status during operation. The
HMI unit is fitted with an LCD text display and four keys for entry of commands and navigating
menus as shown in Figure 39 below.

Table 9: HMI description

o No | Description
045% Iout 135A 1 LCDdpry
menu stop - - -
2 Left soft key — triggers the action shown in the
lower left part of the display
3 Up arrow key — used for navigating

measurement views, menus and entering values
(increase of value)

e
cSl¢)

4 Down arrow key used for navigating
measurement views, menus and entering values
(decrease of value)

Figure 39: HMI overview 5 Right soft key — triggers the action shown in the
lower right part of the display

[system setup]

menu setup
7.2 Commissioning using the HMI n
g using O
While it is recommended to commission the system using | I DL
the WUI, the procedure can also be performed using the @H®
HMI in cases where bringing a computer is difficult.
The main commissioning procedure described in Section (OH®
4 should be followed in conjunction in this section. A
OH®
7.2.1 System setup PP curr i [100]
@H®
Having forced the system in to System setup mode by 5y§>:o‘1‘tag:[400]
holding down the HMI plus button while turning Switch in LSS
the door, setup is written in the lower right corner of the Freq:%i@[m
HMI. Press the rightmost HMI button to enter the setup exit select
menu. @@
CT conn [Closed]
By navigating up and down, all system setup parameters e"“r S 5:‘“‘
except for the model key and license keys can be 94 ‘e
configured. Please see Table 10 below for a complete list e e
of the available parameters and their values. (>
When the setup is complete, perform Save & restart it sitea
to save the settings and enter diagnostics. (DH®
aae e e
OH®)
Ground [TN/TT]
exit perform

7~ + =

O
Save & restart
exit perform

Figure 40: System setup in HMI
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Parameter

HMI name

Default

Description

PP-module type

PP type

0

Selects the PP-module type in the system.

Value: 0-23.

For more information about the PP-module types, see
Section 4.3.1.

PP-module configuration

PP conf

1PP

Number of PP-modules connected to the primary PP-
sockets at the base of the control computer.
Value: OPP...3PP

PP-module configuration
(extender)**

PP conf ext

OPP

Number of PP-modules connected to the PP-sockets on
the extender board. **
Value: OPP...3PP

PP-module current
limitation

PP curr lim

100

Specifies a limitation factor in percent that is used for
limiting the total output current of the system.

Value: 0%...100%

Can be set higher than 100% for certain PPM types if
Overload mode is active. Please see Section 4.3.4 for
more information.

Nominal system voltage

Sys.voltage

400

Specifies nominal system voltage:
480 V module: 208V...480V
600 V module: 480V...600V
690 V module: 480V...690V

System frequency

Frequency

50

Specifies nominal system frequency
Value: 50Hz or 60Hz

CT connection

CT conn

Closed

External class 1.0 CT location:
CL = Closed-loop (grid side)
OL = Open-loop (load side)
NONE = No CT installed

CT ratio

CT ratio

500

CT primary transforming ratio (secondary fixed to 5 A):
Value: 50A...50000A

Invert CT polarity

CT invert

OFF

Specifies if the polarity of the CT connection is inverted:
OFF = Do nothing
ON = Invert the CT polarity

Number of parallel
systems

Parallel

OFF

Specifies the number of systems connected in parallel
when operating in open-loop:

OFF = No systems connected in parallel

2...16 = Number of systems connected in parallel

NOTE: This setting is obsolete if multi-master parallel
systems function is used!

Grounding system

Ground

TN/TT

Specifies the grounding system according to IEC 60364:
TN/TT = System has a direct connection to earth
IT = System has no direct connection to earth

Save and restart

Save & restart

Save, restart the system and enter diagnostics

**) Available as an option

7.2.2 Evaluating system diagnostics

Restarting the system after changing the system setup will make the system enter diagnostics

mode.

Please wait for the system to finish the diagnostics.

The diagnostics should take no longer than 5 minutes, if the HMI displays Diag: Running..
longer than that, please power off the system and try again.

If all diagnostic tests succeeded, Diag: Passed all will be written on the HMI.
Press continue to restart the system and enter normal operation.

If any of the diagnostic tests failed, Diag: Failed X will be written on the HMI, where X is a
diagnostic code. Press next repeatedly to view all diagnostic codes. Look them up in Table 11
below and attempt to rectify the problem based on the suggested action. Then start the system

back up again to rerun the diagnostics.
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Diag: Running..

menu
Diag: Failed 50 Diag: Passed all
menu next menu continue

Table 11: Diagnostic codes

Figure 41: Diagnostics in the HMI

Diagnostic | Title Suggested action if failed

code

50 Enable PP-modules Failure indicates wrong number of power modules. Make sure that the number of
specified power modules corresponds to the number of installed power modules.
Also check that the connectors, PP1-PP3, are properly inserted to the SCC2
control computer.

51 Detect voltage Failure indicates that the system voltage is too low to make a proper evaluation of
it. This is a prerequisite for the function of the following system voltage
diagnostics. Please make sure the voltage measurement is connected properly.

52 Verify voltage level Failure indicates wrong system voltage. Make sure that the specified system
voltage is correct. Check that all phases are properly connected to the power
terminals.

53 Verify system Failure indicates wrong system frequency. Make sure that the specified system

frequency frequency, 50 Hz or 60 Hz, is correct.

54 Verify voltage phase Failure indicates wrong phase order on the power terminals. Make sure that the

order voltage of phase A lies ahead of phase B, and the voltage of phase B lies ahead
of phase C.

56 Detect CT current Failure indicates that the CT current is too low to make a proper evaluation of it.
This is a prerequisite for the function of the following CT current diagnostic
checks. Increase the measured CT current or override this check.

The CT current in RMS must be above 0.034 * CT primary. So, for 600/5 CT,
above 0.034 * 600 A =21 A.
57 Verify CT current Failure indicates wrong phase order of the measured load current. That means
phase order wrong CT connection. Check the CT connection and make sure that the current of
phase A lies ahead of phase B, and the current of phase B lies ahead of phase C.

58 Verify CT mapping Failure indicates incorrect mapping of CT current to system voltage. The CT
current vector of each phase should be within +/- 90 degrees from the voltage
vector of that phase.

59 Verify DC voltage Failure indicates that the DC voltage level, required to activate the contactor(s),
has not been reached. Check the fuses of the pre-charging circuit.

60 Verify open contactor | Failure indicates malfunction in the contactor circuit. Either the contactors are
hardwired to close immediately upon power up or the contactor status signal is
read as closed when the contactors in fact are open.

62 Check alarms prior to Failure indicates that an alarm condition is active before trying to start run time

test run tests of the system.

70 Test run Failure indicates that the system was prevented from completing its test run.
Maybe it was manually stopped by user.

71 Check alarms during Failure indicates that one or more alarms were triggered while running the system.

test run Check the protection window for further evaluation.

72 Check system startup | Failure indicates that the system startup exceeded the specified startup time. This

time can be a sign of the main fuses being broken/not inserted. Check the fuses and
try again.

73 Close contactor Failure indicates that the contactor(s) didn't respond correctly to the activation

command.
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7.3 Configuration using the HMI

All configuration parameters except for the network settings can be changed using the HMI.
Below is an overview of the menu structure.

When operating systems in parallel using the multi-master bus, the compensation
N OTE settings must be changed on the master node. The settings made here are
automatically synchronized with the slave nodes.

To change settings via the HMI when an administrator password has been set (see
N OTE Section 5.3.1.8), it is required to enter an Unlock code. Please see Section 7.3.4
for more information.

O

I Comp. setup - »
exit select| ®

@HS

P

PFC mode  [OFF]
exit select

SH®

PFC setp.[0.973]

Comp. setup(sec) | —

v

exit select | ™ exit select
=)
OH® OH®)
config setup » | Language [EN] PFC Q [000 ]
exit select| * exit select exit select

OO OO OH

|
! |
! |
! |
! |
! I
! |
! |
! |
! |
! |
! |
! |
! |
! I
! |
! |
! |
!
I
Digital Io setup » [ Alarm time [10 weas.view [011| | [Load bal. [oFF1] !
exit select| * exit select exit select } exit select| |
S |
@H) @HS) OO >
System admin » | Reset config Alarm logic [NC] Autostart [OFF] } Harm.comp [OFF] }
exit select| * exit perform exit select exit select| | |exit select| |
! 7 I
OH® R S OH® OH® SN
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Figure 42: HMI menu structure
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The Compensation setup menu and Compensation setup menu (secondary) allows configuration of
all parameters described in Section 5.2.

NOTE

The concept of a harmonic processing unit budget described in Section 5.2 is
important to understand as the HMI lack the clear feedback that is presented in the
WUI when the budget is used up.

This is however mainly a concern when operating a 4-wire system or when
enabling the Unbalanced harmonic support setting as the budget cannot be fully

used up otherwise.

Table 12: Compensation setup menu

Parameter HMI name Default Description

PFC mode PFC mode OFF Selects Power Factor Correction mode:
OFF = Disabled, DYN = Dynamic compensation based on PFC
setpoint, STAT = Fixed kVAR of reactive power, DYNi = Dynamic
compensation in inductive direction only, DYNc = Dynamic
compensation in capacitive direction only.

PFC setpoint PFC setp. 0,97 ind Setpoint for Power factor in DYN mode:
Value: 0,5 inductive to 0,5 capacitive, step 0,01

PFC Q PFC Q 0 Fixed reactive power in STAT mode.
Value: MAX inductive ... 0 ... MAX capacitive* (rating of
system), step 1 kVAR

Load Balancing Load bal. OFF Selects load balancing mode:
OFF = disabled, LL = Line to Line, LN = Line to Neutral**,
LL&LN = Line to Line and Line to Neutral**

Harmonic Harm.comp OFF Enables or disables harmonic compensation globally

compensation Value: OFF = Disabled, CT (Enabled with CT control), VOLT
(Enabled with Sensorless Control) ****

Unbalanced harmonic | Harm.unbal OFF Enables or disables support for unbalanced harmonics:

support OFF = Disabled, ON = Enabled

H2 *** H2% 0 Degree of compensation: 0%...100%

H3 H3% 0 Degree of compensation: 0%...100%

H4 *** H4% 0 Degree of compensation: 0%...100%

H5 H5% 0 Degree of compensation: 0%...100%

HE *** H6% 0 Degree of compensation: 0%...100%

H7 H7% 0 Degree of compensation: 0%...100%

H8 *** H8% 0 Degree of compensation: 0%...100%

H9 H9% 0 Degree of compensation: 0%...100%

H11 H11% 0 Degree of compensation: 0%...100%

H13 H13% 0 Degree of compensation: 0%...100%

H15 H15% 0 Degree of compensation: 0%...100%

H17 H17% 0 Degree of compensation: 0%...100%

H19 H19% 0 Degree of compensation: 0%...100%

H21 H21% 0 Degree of compensation: 0%...100%

H23 H23% 0 Degree of compensation: 0%...100%

H25 H25% 0 Degree of compensation: 0%...100%

H29 H29% 0 Degree of compensation: 0%...100%

H31 H31% 0 Degree of compensation: 0%...100%

H35 H35% 0 Degree of compensation: 0%...100%

H37 H37% 0 Degree of compensation: 0%...100%

H41 H41% 0 Degree of compensation: 0%...100%

H43 H43% 0 Degree of compensation: 0%...100%

H47 H47% 0 Degree of compensation: 0%...100%

H49 H49% 0 Degree of compensation: 0%...100%

H3N ** H3N% 0 Degree of compensation: 0%...100%

H5N ** H5N% 0 Degree of compensation: 0%...100%

H7N ** H7N% 0 Degree of compensation: 0%...100%

HON ** HON% 0 Degree of compensation: 0%...100%
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H11N ** H11N% 0 Degree of compensation: 0%...100%
H13N ** H13N% 0 Degree of compensation: 0%...100%
H15N ** H15N% 0 Degree of compensation: 0%...100%
H17N ** H17N% 0 Degree of compensation: 0%...100%
H19N ** H19N% 0 Degree of compensation: 0%...100%

*) The kVA rating of the system is stated in the technical specification. **) Available in 4-wire systems only. ***) Even
harmonics available as an option. ****) Sensorless Control is available as an option, contact Comsys.

7.3.2 Configuration setup menu

The Configuration setup menu allows configuration of the settings described in Section 5.1.1 to

Section 5.1.12.

Table 13: Config settings menu

Parameter

HMI name

Default

Description

Language

Language

EN

Selects the language for ADF Dashboard. Restart is
required before the setting takes effect.

Value: EN (English), SV (Swedish), DE (German) or ZH
(Chinese)

Measurement view

Meas.view

Selects default HMI measurement view at startup
Value: 1...14 (see Table 20)

Autostart

Autostart

OFF

Enable/Disable the autostart function:

OFF = Autostart disabled

INST = Autostart enabled with instant start

10, 20, ..., 60s = Autostart enabled with startup delay in
seconds

Autorestart

Autorestart

OFF

Controls the autorestart function. Allows for a maximum of
10 restart attempts in an hour.

OFF = Autorestart after alarm is disabled

ON = Autorestart after alarm is enabled

Date

Date

2000-01-01

Sets the system date: YYYY-MM-DD

Time

Time

00:00

Sets the system time: HH:mm

Temp unit

Temp unit

C

Selects default temperature unit:
Value: F(Fahrenheit) or C(Celsius)

Standby function

Stndby

OFF

Controls the standby function:

OFF = Standby function is disabled

ON = System will automatically start and stop depending on
the load.

Standby wake-up
threshold

Stndby .wk

20%

Controls the threshold over which the system will wake-up
when in standby mode.

This is defined as a percentage of the maximum rated CT
current seen on the load current in fundamental frequency.
Example: If the CT is 500/5 and the setting 20%, the filter
will start when the load current in fundamental frequency is
greater than 500 * 0.2 = 100 A.

Can be set between 0% and 100%.

Standby sleep
threshold

Stndby.sl

85%

Controls the threshold under which the system will go to
sleep when the standby function is enabled.

This is defined as a percentage of the Standby wake-up
threshold setting.

Given a 500/5 CT ratio, a start threshold of 20% and a stop
threshold of 85%, the filter will go in to standby mode when
the load current in fundamental frequency goes below 500 *
0.2*0.85=85A.

Can be set between 0% and 95%.

Standby wake-up
delay

Stndby.wk.d

Sets for how long the wake-up threshold must be exceeded
before the system is started when in standby mode.
Can be set between 0 s and 300 s.

Standby sleep delay

Stndby.sl.d

60 s

Sets for how long the sleep threshold must be stayed under
before the system is stopped and put in standby mode.
Can be set between 5 s and 300 s.

Resonance limit

Resonance. 1

20%

Sets the limit in voltage amplitude for each harmonic. When
exceeded, the harmonic in question will be blocked for one
hour. After one hour, the harmonic will again be activated.
This is defined as a percentage of the voltage amplitude in
the fundamental frequency.

Can be set between 1% and 100%.
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7.3.3 Digital 10 setup menu

The Digital 10 setup menu allows configuration of the alarm relay, the user-configurable relay as
well as binding functions to the digital inputs. Please see Section 5.1.13 and Section 5.1.14 for
more information.

Table 14: Alarms settings menu

Parameter HMI name Default | Description
Alarm relay min time Alarm time 10 Sets Alarm relay minimum activation time

Values: 1 ... 255 seconds
Alarm relay logic Alarm logic NC Select Alarm relay logic *

Values: NO (Normally Open), NC (Normally Closed)
Output OUT1 logic OUT1 logic NO Select output OUT1 relay logic *

Values: NO (Normally Open), NC (Normally Closed)
Digital IN1 function IN1 Ffunc. OFF Selects digital IN1 function:

OFF = Disabled, ALARM = Trigger external alarm, START = Start
the system, STOP = Stop the system, ACK = Acknowledge the
external alarm, SCOMP = Use secondary set of compensation
settings, SRTSTP = Start/stop the system

Digital IN1 logic IN1 logic LO Select input IN1 logic:
Values: LO (Active Low), HI (Active High)
Digital IN2 function IN2 Ffunc. OFF Selects digital IN2 function:

OFF = Disabled, ALARM = Trigger external alarm, START = Start
the system, STOP = Stop the system, ACK = Acknowledge the
external alarm, SCOMP = Use secondary set of compensation
settings, SRTSTP = Start/stop the system

Digital IN2 logic IN2 logic LO Select input IN2 logic:
Values: LO (Active Low), HI (Active High)
Digital IN3 function IN3 func. OFF Selects digital IN3 function:

OFF = Disabled, ALARM = Trigger external alarm, START = Start
the system, STOP = Stop the system, ACK = Acknowledge the
external alarm, SCOMP = Use secondary set of compensation
settings, SRTSTP = Start/stop the system

Digital IN3 logic IN3 logic LO Select input IN3 logic:
Values: LO (Active Low), HI (Active High)

* All relays are physically normally-open when the system is turned off.

N OTE The OUT1 digital output function can no longer be configured using HMI2. Please
use the WUI or upgrade to HMI3.

7.3.4 System admin menu

The System admin menu gives access to various system functions such as resetting system
configuration to factory default values.

Table 15: Config settings menu

Parameter HMI name Description

Reset configuration and Reset config Resets all configuration settings and compensation settings to default

compensation settings values.

Reset network settings Reset network Resets all network settings to default values. A system restart is
necessary for the changes to take effect.

Force System setup mode | Force setup Will force the system to enter System setup mode after restart.

Unlock HMI Unlock Unlocks the HMI when an administrator password is set. The unlock
code is 61874. Is automatically reset to 00000 after 10 minutes of HMI
inactivity.

Trigger log Trigger log Triggers the creation of a log file. Only do this when instructed to do
so by Comsys.

Reboot SCC2 Reboot SCC2 Restarts the SCC2 control computer.
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7.3.5 Spectrum lct

Spectrum lct shows the CT current in each frequency from fundamental frequency up to the 49t
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harmonic. The result is the mean value of the three phases and the unit is Arws.

Table 16: Spectrum Ict menu

Parameter HMI name Description

Fundamental component Ict.hl The amount of CT current in the fundamental frequency.
of the CT current

2"¢ harmonic component Ict.h2 The amount of CT current in the 2" harmonic.

of the CT current

49" harmonic component Ict.h49 The amount of CT current in the 49" harmonic.

of the CT current

7.3.6 Spectrum lout

Spectrum lout shows the ADF output/compensation current in each frequency from fundamental

frequency up to the 49t harmonic. The result is the mean value of the three phases and the unit is

ARwms.

Table 17: Spectrum lout menu

Parameter HMI name Description

Fundamental component lout.hl The amount of output current in the fundamental frequency.
of the output current

2" harmonic component lout.h2 The amount of output current in the 2™ harmonic.

of the output current

49" harmonic component lout.h49 The amount of output current in the 49" harmonic.

of the output current

7.3.7 Spectrum U

Spectrum U shows the voltage in each frequency from fundamental frequency up to the 49t
harmonic. The result is the mean value of the three phases and the unit is Vrus.

Table 18: Spectrum U menu

Parameter HMI name Description

Fundamental component U.hi The amount of voltage in the fundamental frequency.
of the phase voltage

2" harmonic component U.h2 The amount of voltage in the 2" harmonic.

of the phase voltage

49" harmonic component | U.h49 The amount of voltage in the 49" harmonic.

of the phase voltage

7.3.8 About menu

The About menu provides information about the software revision, serial number, IP settings and
multi-master bus settings of the system.

Table 19: About menu

Parameter HMI name Description

Software revision SW rev Shows the revision of the running software.
Software build date SW date Shows the build date of the running software.
Software build time SW time Shows the build time of the running software.
Hardware revision HW rev Shows the hardware revision of the SCC2

Serial number S/N Shows the serial number of the SCC2

IP address IP address Shows the actual IP address of the system.

IP netmask IP netmask Shows the actual IP netmask of the system.

IP gateway address IP gateway Shows the actual IP gateway address of the system.
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Multi-master node identifier MM id Shows the multi-master node identifier of this system.
Multi-master nodes online MM online Shows the number of nodes currently online on the bus.
Multi-master nodes running MM run Shows the number of nodes currently running on the bus.
Multi-master master node MM mstr Shows the current master node of the multi-master bus.

7.4 Operation using the HMI

7.4.1 Starting and stopping

When the system is in the Stopped or Operating state, start and stop of the system can be
performed using the right-most soft key.

start stop

coe wole

a) When stopped b) When operating

Figure 43: HMI LCD and keys in different operating states

7.4.2 Displaying measurement data

054% Tamb=26.5
Menu stop

Figure 44: Display of measurement in HMI

When the system is in the Stopped or Operating state, measurement data is shown in the top row
of the HMI. The seven measurement views can be navigated between using the HMI up and down
buttons.

Table 20: Measurements views

Display | Parameters Unit
1 Utilization% and RMS value of the CT current A

2 Utilization% and RMS value of the Compensation current A

3 Utilization% and RMS value of the line-to-line voltage \%

4 Utilization% and THD of phase voltage %

5 Utilization% and THD of CT current %

6 Utilization% and Active power (P) currently measured on the CT kW

7 Utilization% and Reactive power (Q) currently measured on the CT kVAR
8 Utilization% and Apparent power (S) currently measured on the CT kVA
9 Utilization% and Power factor -

10 Utilization% and Cos phi -

11 Utilization% and Line frequency Hz
12 Utilization% and Ambient cabinet temperature °C/I°F
13 Utilization% and Power module temperature °C/I°F
14 Utilization% and DC-bus capacitor voltage \%

7.4.3 Displaying alarms and warnings

Any active alarms will be shown instead of the measurement data on the top row of the HMI.
Each alarm code will be stepped through and displayed for 2 seconds at a time. When it reaches
the end, it will start over from the beginning. Before contacting support, please note down each

alarm code before acknowledging the alarms using the ACK button.
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The right-most button becomes ACK which is used to acknowledge all active alarm.

Non-critical issues are displayed as warnings. Warnings are shown in the HMI by toggling between

the measurement data and the warning every other second. There is no immediate cause for
concern when a warning is active but determining the root cause is recommended.

Alarm:05(ICT>hi)
Menu ACK

Figure 45: Alarm shown in HMI

Available alarms and warnings are shown in Table 21.

Table 21: Alarms, Warnings and States

Code Alarm condition Cause/Action

1 PP1 error OT Overtemperature PPM#1. Check cooling.

2 PP1 error HB1 IGBT error phase 1 PPM#1

3 PP1 error HB2 IGBT error phase 2 PPM#1

4 PP1 error HB3 IGBT error phase 3 PPM#1

5 PP2 error OT Overtemperature PPM#2. Check cooling.

6 PP2 error HB1 IGBT error phase 1 PPM#2

7 PP2 error HB2 IGBT error phase 2 PPM#2

8 PP2 error HB3 IGBT error phase 3 PPM#2

9 PP3 error OT Overtemperature PPM#3. Check cooling.

10 PP3 error HB1 IGBT error phase 1 PPM#3

11 PP3 error HB2 IGBT error phase 2 PPM#3

12 PP3 error HB3 IGBT error phase 3 PPM#3

13 PP4 error OT Overtemperature PPM#4. Check cooling.

14 PP4 error HB1 IGBT error phase 1 PPM#4

15 PP4 error HB2 IGBT error phase 2 PPM#4

16 PP4 error HB3 IGBT error phase 3 PPM#4

17 PP5 error OT Overtemperature PPM#5. Check cooling.

18 PP5 error HB1 IGBT error phase 1 PPM#5

19 PP5 error HB2 IGBT error phase 2 PPM#5

20 PP5 error HB3 IGBT error phase 3 PPM#5

21 PP6 error OT Overtemperature PPM#6. Check cooling.

22 PP6 error HB1 IGBT error phase 1 PPM#6

23 PP6 error HB2 IGBT error phase 2 PPM#6

24 PP6 error HB3 IGBT error phase 3 PPM#6

25 SCC2 supply error #1 Internal voltage supply error. Check SCC2 and PSU.

26 SCC2 supply error #2 Internal voltage supply error. Check SCC2 and PSU.

27 SCC2 supply error #3 Internal voltage supply error. Check SCC2 and PSU.

28 SCC2 watchdog error Watchdog has been triggered.

29 SCC2 hardware error SCC2 hardware error has been triggered.

32 Overcurrent PP1-3 Overcurrent on PP1/PP2/PP3.

33 DC undervoltage PP1 DC-voltage too low on PP1.

34 DC overvoltage PP1 DC-voltage too high on PP1.

35 Overcurrent PP4-6 Overcurrent on PP4/PP5/PP6.

36 DC undervoltage PP4 DC-voltage too low on PP4.

37 DC overvoltage PP4/midpoint DC-voltage too high on PP4/midpoint.

38 Supervision watchdog error System supervision function has failed.

64 AC voltage phase order incorrect Phase order of the AC voltage connected to the SCC2 is
incorrect.

65 AC undervoltage AC voltage lower than 10% of nominal value.

66 AC overvoltage AC voltage higher than 160% of nominal value.

67 DC precharge error System failed to precharge. Check PPM.

68 Ambient overtemperature Ambient temperature is above 55°C (50°C hysteresis)
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69

PPM temperature difference

Temperature difference of 20°C between PPMs. Check cooling
and fuses.

70 PPM overtemperature Overtemperature in PPM. Check cooling.

71 External alarm External alarm has been activated from Digital in or Modbus TCP.

72 Startup error System failed to start. Check fuses and contactor.

73 Limitation error System failed to limit its output current. Possible reasons include
resonance.

74 AC phase loss An AC phase has been lost. Check fuses.

Code Warning Cause/Action

101 PPM temperature high PPM is at its temperature limit and is limiting its output current to
stay below it.

102 Ambient temperature high Ambient temperature is above 40°C (air-cooled system)

103 No master on multi-master bus No master node found on multi-master bus, compensation has
been disabled. Check the number of online nodes and if
necessary disable the Node check setting in the Network settings.

104 Abnormal PP operation Indicates a possible Power Module problem. Check fuses and
IGBT.

105 Missing SD-card No SD-card has been detected in the system, log file data will not
be recorded. Check SD-card.

Code State

201 Stopped System stopped (not running) and contactor open.

202 Pre-charging System stopped (not running), contactor opened and pre-
charging.

203 Operating Normal operation (running).

204 Standby System in standby mode (not running) and waiting for start
condition.

205 Tripped System has tripped on an alarm. (not running)
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8 Power Indicator Button (PIB)

The PIB replaces the previously used auxiliary power switch in the door. It consists of a front panel
mounted backlit button that makes it possible to completely turn on/off the system, start and stop
operation and monitor its status.

Figure 46: PIB location
To power the system on from a turned off state, press the PIB once (short press).

To power the system off, press and hold the PIB button for around 3 seconds, then release when
the button has gone blank. The system is now powered off.

If turning the system off and on in quick succession, please allow 7 seconds to pass in between.

Table 22: Power Indicator Button modes

PIB LED color Indication

The system is powered off. Press PIB once to power on the

Blank
system.

In standby waiting for start condition. Press PIB once to exit

Solid yellow standby and enter pause mode.

Fading yellow Please wait while pre-charging DC-link.

Solid green In operation, press PIB once to end operation.

Fading green In pause mode, press PIB once to begin operation.

Solid red System has tripped. Press PIB once to acknowledge all
alarms.

Fading red System has tripped, writing log to SD-card in progress. Do

not power off the system!

PIB malfunction, please verify that the system has a
Solid orange revision >1.9.0 software. If it has and it still does not work,
contact Comsys.
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9 Human Machine Interface 3 (HMI3)

The HMI3 consists of a 4.3” 480 x 272 color touchscreen display mounted on the front panel of the
system. It allows simple configuration, diagnostics and monitoring all while standing in front of it.

Current view

.
shown
9.1 HMI3 Overview Current system
state
AV
~-
@ ADF Power Tuning Measurement Status: Running Opens the Main
120 @ RMS Angle THD menu view
mu1 2272V 0 22% —
mU2 2303V -119 25% —
mU3 2283V 120 23% —
HUN 51V 166 9%
mict 213 A 79 3.9% Menu
: Wict2 209 A 158 5.0%
Title bar mict3 218A 39 48%
5 £2 99
[ 1z0d WictN 15A 522%
P 237 kW Freg 500Hz  Uti 52%
Q 14.41 KVAR cosphi D.18 lout 257 A
5 1460 kVA Crest 146 Tamb 235 C
PFD 16 Ude 7999V  Tpp 365C

Figure 47: HMI3 main view

The top portion of the HMI3 screen consists of a title bar that always show the name of the current
view and the current system state.

The menu structure is as follows:

P» Alert
A Root window
v v
Measurement Diagnostics System setup
A | A
» v i
_ | Mainmenu |
> <
\ 4 \ 4 ¢ v A\ 4
Setup Configuration el System admin About
Comp (alt)
PPl\iype Lang¢uage PFC?ode Reset config
PPM config Autostart PFC setpoint Reset network
PPM config (ext) Autorestart PFCQ Force setup
Current limit Date Loadbal Unlock
Line voltage Time Harm.comp Trigger log
Frequency Temp unit Harm.unbal Reboot SCC2
CT connection Standby H2%
CT ratio Resonance lim H3%
Invert CT pol Alarm time H4%
GND system Alarm logic H5%
Run diagnostics 0OUT1 func /../
OUT1 logic H49%
IN1 func H3N%
Standby enable IN1 logic H5N%
Wake-up level IN2 func H7N%
Sleep level IN2 logic HION%
Wake-up delay IN3 func /.
Sleep delay IN3 logic H19N%

© 2018 Comsys AB

Figure 48: HMI3 menu overview

1199 172 - REV21

60



February 2018 ADF P100/P300 User Manual 2.0.0

9.2 Root window

The root window can be either System setup, Diagnostics or Measurement depending on mode.
All three views share the Menu icon and Alert icon.

The Menu icon leads to the Main menu view from which the menu structure can be accessed.

The Alert icon is visible when there are active alarms or warnings. Selecting it leads to the Alert
view which will list them.

9.2.1 System setup Opens the Main

menu view
I@ ADF Power Tuning System setup Status: Init OK

v

Menu

Figure 49: HMI3 System setup view

In System setup mode nothing except configuration can be performed. No control is running at this
stage. Go in to Menu, then Setup and configure the system to continue. After changing the Setup,
restart the system to enter Diagnostics.

9.2.2 Diagnostics

I@ ADF Power Tuning Diagnostics Status: Tripped
Diagnostics:
® Fajled 50 Enable PP-modules —

- —
@ Failed 51 Detect voltage —
® Failed 56 Detect CT current
® Failed 62 Check alarms prior fo test run Menu OpenS the Alert

/ view
A 7

! )Restart \/ Override CT check Alert

Figure 50: HMI3 Diagnostics view

The Diagnostics view shows the outcome of the system diagnostics. If the CT current is low, the
diagnostic checks involving CT current can be overridden by selecting Override CT check. To run
the diagnostics again after mitigating the problem or choosing to override the CT check, select
Restart. Please refer to Table 11 for more information on what the diagnostic codes mean.

9.2.3 Measurement

@ ADF Power Tuning Measurement Status: Running
120@ RMS Angle THD
myt 2272V 0 2.2% —
Uz 2303V -119 2.5% —
mU3 2283V 120 2.3% —
EBUN 51V 166.9%
p Mct! 213 A 79 3.9% Menu
Mict2 209A 158 5.0%
Mictd 2184 39 48%
5 52 78
120 MictN 15A 52.2%
P 2.37 kW Freq 500Hz Ut 52%
Q 14.41 KVAR cosphi 0.16 lout 257 A
S 1480 kVA Crest 148 Tamb 235C
FFD.16 Ude 7998V Tpp 365C

Figure 51: HMI3 Measurement view

The Measurement view shows power quality data which can be of interest when evaluating the
performance of the system. This is the default view of the system.

The following parameters are shown:
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Parameter Description
U1, U2, U3 and UN Phase voltages (RMS values in V, phase angles and THD)
11,12, 13 and IN CT currents (RMS values in A, phase angles and THD)
P Active power in kW
Q Reactive power in kVAR
S Apparent power in kVA
PF Power factor
lout Output current
Util System utilization shown in percent
Freq Fundamental frequency in Hz
Tamb Ambient air temperature in C°/ F°
Tppm Power module temperature in C°/ F°
cosphi Cos phi, displacement power factor
Crest Crest factor of voltage
Udc Power module DC-link voltage
9.3 Alert
@ ADF Power Tuning Alert Status: Tripped
Alarms (5 / 45). Warnings: (1/5)
® Alarm 0 PP1 error OT
@ Alarm 1 PP1 error HB1
® Alarm 2 PP1 error HB2 Goes back to the
® Alarm 3 PP1 error HB3 t) \
® Alarm 37-  AC undervoltage Return Root window
© Warning 4. Missing SD-card

Figure 52: HMI3 Alert view

The Alert view shows the currently active Warnings and Alarms. Please refer to Table 21 for more
information about alarms and warnings. Alarms can be acknowledged by pressing the PIB button
when it is solid red.

9.4 Main menu

I@ ADF Power Tuning Main menu

4.|~§w° (=) Goes back to the
x © @ / Root window

Setup Config Comp Comp (alf) D/

O @

System admin About

Status: Stopped

Back

Figure 53: HMI3 Main menu view

From the Main menu the following submenus can be reached: System Setup, Configuration,
Compensation, System administration and About.
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9.5 Parameter Edit

@ ADF Power Tuning Line voltage Status: Init OK

Current value: 415V
Minimum: 208 V

Maximum: 630 V .
Enter new valus: 400V 7 ind
OO 2
Back
308
an v
00 =

Figure 54: HMI3 Parameter Edit view

The Parameter Edit view allows a parameter to be edited using an on-screen keypad.

When the entered value fall between the minimum and maximum values and is of correct format,
the Store icon will appear. Selecting Store will save and apply the setting as well as return to the
previous view.

To clear the entered input, press the clr button.

Some views allow input of decimal point (.), minus sign (-) and inductive / capacitive. These are
always visible but only work in the views that require them.

If an administrator password has been set in the Network window in the WUI, the parameter is
locked and cannot be changed. See Section 9.10 for information on how it can be unlocked.

9.6 Parameter Select

I@ ADF Power Tuning Harmonics compensation Status: Init OK

¢ Disabled
@Enabled (CT control)
¢Enabled (Voltage control) :

Back

Figure 55: HMI3 Parameter Select view

The Parameter Select view allows a parameter to be edited by selecting one of several choices.
Selecting a valid choice will save and apply the setting as well as return to the previous view.

If an administrator password has been set in the Network window in the WUI, the parameter is
locked and cannot be changed. See Section 9.10 for information on how it can be unlocked.
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Parameter

Default

Description

PPM type

PPM300-3-A-100/480 (#0)

Selects the PP-module type in the system
Value: PPM300-3-A-100/480 (#0),
PPM300-3-A-80/690 (#1),
PPM300-3-W-140/690 (#2),
PPM300-3-W-150/480 (#3),
PPM300-3-A-100/480HC (#4),
PPM300-4-A-100/480 (#5),

ADF P100-100/480 (#6),

ADF P100-70/480 (#7),

Reserved (#8),
PPM300-3-A-100/480HCB (#9),
PPM300-3-W-150/480HCB (#10),
PPM300v2-3-A-120/480 (#11),
PPM300v2-3-A-90/690 (#12),
PPM300v2-3-A-110/480-UL (#13),
PPM300v2-3-A-90/600-UL (#14),
ADF P100N-100/415 (#15),
PPM300v2-3-A-130/480-OEM (#16),
PPM300v2-3-A-90/690-OEM (#17),
ADF P100v2-90/690 (#18),

ADF P100v2-70/480 (#19),

ADF P100v2-100/480 (#20),

ADF P100v2-130/480 (#21),
PPM300v2-3-W-150/480 (#22),
PPM300v2-3-W-140/690 (#23).
PPM300v2B-3-A-50/480 (#24),
PPM300v2B-3-A-75/480 (#25),
PPM300v2B-3-A-90/480 (#26),
PPM300v2B-3-A-120/480 (#27),
PPM300v2B-3-A-150/480 (#28),
ADF P100v2B-50/480 (#29),

ADF P100v2B-75/480 (#30),

ADF P100v2B-90/480 (#31),

ADF P100v2B-120/480 (#32),
ADF P100v2B-150/480 (#33),
PPM300v3-3-A-78/690 (#34),
PPM300v3-3-A-130/480 (#35)

This setting is locked if a Model key has been specified.
For more information about the PP-module types, see the table in
Section 4.3.1.

PPM config

1 PPM installed

Number of PP-modules connected to the primary PP-sockets at the
base of the control computer.

Value: No PPMs installed, 1 PPM installed, 2 PPMs installed, 3
PPMs installed

PPM config (ext) **

No PPMs installed

Number of PP-modules connected to the PP-sockets on the
extender card **.

Value: No PPMs installed, 1 PPM installed, 2 PPMs installed, 3
PPMs installed

Current limit

100%

Specifies a limitation factor in percent that is used for limiting the
total output current of the system.

Value: 0%...100%

Can be set higher than 100% for certain PPM types if Overload
mode is active. Please see Section 4.3.4 for more information.

Line voltage

400 V

Specifies nominal system voltage:
480 V module: 208 V...480 V
600 V module: 480 V...600 V
690 V module: 480 V...690 V

Frequency

50 Hz

Specifies nominal system frequency
Value: 50 Hz or 60 Hz

CT connection

Closed loop CT

External class 1.0 CT location:

Open loop CT = open-loop (load side)
Closed loop CT = closed-loop (grid side)
No CT = No CT installed

CT ratio

500/5

CT primary transforming ratio (secondary fixed to 5 A):
Value: 50/5 ... 50000 / 5
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Invert CT pol Do not invert

Specifies if the polarity of the CT connection is inverted:
Do not invert = Do nothing
Invert = Invert the CT polarity

Grounding system TN/TT

Specifies the grounding system according to IEC 60364:
TN/TT = System has a direct connection to earth
IT = System has no direct connection to earth

Run diagnostics -

Save, restart the system and enter diagnostics

**) Available as an option

9.8 Configuration

Table 25: HMI3 Configuration menu table

Parameter

Default

Description

Language

English

Selects the language for ADF Dashboard (Note: not HMI3). Restart is required
before the setting takes effect.
Value: English, Swedish, German or Chinese

Autostart

Disabled

Enable/Disable the autostart function:

Disabled = Autostart disabled

Instant = Autostart enabled with instant start

10 seconds, 20 seconds, ..., 60 seconds = Autostart enabled with startup
delay

Autorestart

Disabled

Controls the autorestart function. Allows for a maximum of 10 restart attempts
in an hour.

Disabled = Autorestart after alarm is disabled

Enabled = Autorestart after alarm is enabled

Date

20000101

Sets the system date with YYYY as four-digit year, MM as month, and DD as
day: YYYYMMDD

Time

000000

Sets the system time with HH as hour (24 hours), mm as minutes and ss as
seconds: HHmmss

Temp unit

Celsius

Selects default temperature unit:
Value: Fahrenheit or Celsius

Standby — Standby
enable

Disabled

Controls the standby function:
Disabled = Standby function is disabled
Enabled = System will automatically start and stop depending on the load.

Standby — Wake-up level

20%

Controls the threshold over which the system will wake-up when in standby
mode.

This is defined as a percentage of the maximum rated CT current seen on the
load current in fundamental frequency.

Example: If the CT is 500/5 and the setting 20%, the filter will start when the
load current in fundamental frequency is greater than 500 * 0.2 = 100 A.

Can be set between 0% and 100%.

Standby — Sleep level

85%

Controls the threshold under which the system will go to sleep when the
standby function is enabled.

This is defined as a percentage of the Standby wake-up threshold setting.
Given a 500/5 CT ratio, a start threshold of 20% and a stop threshold of 85%,
the filter will go in to standby mode when the load current in fundamental
frequency goes below 500 * 0.2 * 0.85 = 85 A.

Can be set between 0% and 95%.

Standby — Wake-up delay

Os

Sets for how long the wake-up threshold must be exceeded before the system
is started when in standby mode.
Can be set between 0 s and 300 s.

Standby — Sleep delay

60 s

Sets for how long the sleep threshold must be stayed under before the system
is stopped and put in standby mode.
Can be set between 5s and 300 s.

Resonance lim

20%

The resonance limit setting sets the limit in voltage amplitude for each
harmonic. When exceeded, the harmonic in question will be blocked for one
hour. After one hour, the harmonic will again be activated.

This is defined as a percentage of the voltage amplitude in the fundamental
frequency.

Can be set between 1% and 100%.

Alarm time

10s

Sets Alarm relay minimum activation time
Values: 1 ... 255 seconds

Alarm logic

Normally
closed

Select Alarm relay logic *
Values: Normally open, Normally Closed
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OUT1 function

Off Select output OUT1 relay activation function.

Available choices:

None selected = OUT1 disabled

One or several selected = OUT1 activates when any one of the selected
conditions are active.

A full list of the available choices for the activation function can be found in

Table 21.

OUT1 logic Normally Select output OUT1 relay logic *

open Values: Normally open, Normally Closed

IN1 func Off Selects digital IN1 function:
Off = Disabled, Trigger alarm = Trigger external alarm, Start system = Start
the system, Stop system = Stop the system, Acknowledge alarm =
Acknowledge all alarms, Use secondary compensation set = Use secondary
set of compensation settings, Start/stop system = Start/stop the system. See
section 5.1.14 for more information.

IN1 logic Active low | Select input IN1 logic:
Values: Active low, Active high

IN2 func Off Selects digital IN2 function:
Off = Disabled, Trigger alarm = Trigger external alarm, Start system = Start
the system, Stop system = Stop the system, Acknowledge alarm =
Acknowledge all alarms, Use secondary compensation set = Use secondary
set of compensation settings, Start/stop system = Start/stop the system. See
section 5.1.14 for more information.

IN2 logic Active low | Select input IN2 logic:
Values: Active low, Active high

IN3 func Off Selects digital IN3 function:
Off = Disabled, Trigger alarm = Trigger external alarm, Start system = Start
the system, Stop system = Stop the system, Acknowledge alarm =
Acknowledge all alarms, Use secondary compensation set = Use secondary
set of compensation settings, Start/stop system = Start/stop the system. See
section 5.1.14 for more information.

IN3 logic Active low | Select input IN3 logic:

Values: Active low, Active high

* All relays are physically normally-open when the system is turned off.

9.9 Compensation / Compensation (alt)

Table 26: HMI3 Compensation menu table

Parameter

Default Description

PFC mode

Disabled Selects Power Factor Correction mode:

Value: Disabled, Dynamic = Dynamic compensation based on PFC setpoint,
Dynamic (inductive) = Dynamic compensation in inductive direction only,
Dynamic (capacitive) = Dynamic compensation in capacitive direction only.
Static = Static output of reactive power (PFC Q)

PFC setpoint

0.97 (ind) Setpoint for Power factor in Dynamic PFC mode:
Value: 0.5 inductive to 0.5 capacitive, step 0.01.

PFCQ 0 Fixed reactive power in Static PFC mode.
Value: MAX inductive ... 0 ... MAX capacitive* (rating of system), step 1 kVAR
Loadbal Disabled Selects load balancing mode:
Value: Disabled, Enabled (Line to Line), Enabled (Line to Neutral) **, Enabled
(Line to Line and Line to Neutral) **
Harm.comp Disabled Enables or disables harmonic compensation globally
Value: Disabled, Enabled (CT control), Enabled (Sensorless Control) ****
Harm.unbal Disabled Enables or disables support for unbalanced harmonics:
Value: Disabled, Enabled
H2% *** 0 Degree of compensation: 0%...100%
H3% 0 Degree of compensation: 0%...100%
H4% *** 0 Degree of compensation: 0%...100%
H5% 0 Degree of compensation: 0%...100%
H6% *** 0 Degree of compensation: 0%...100%
H7% 0 Degree of compensation: 0%...100%
H8% *** 0 Degree of compensation: 0%...100%
H9% 0 Degree of compensation: 0%...100%
H11% 0 Degree of compensation: 0%...100%
H13% 0 Degree of compensation: 0%...100%
H15% 0 Degree of compensation: 0%...100%
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H17% 0 Degree of compensation: 0%...100%
H19% 0 Degree of compensation: 0%...100%
H21% 0 Degree of compensation: 0%...100%
H23% 0 Degree of compensation: 0%...100%
H25% 0 Degree of compensation: 0%...100%
H29% 0 Degree of compensation: 0%...100%
H31% 0 Degree of compensation: 0%...100%
H35% 0 Degree of compensation: 0%...100%
H37% 0 Degree of compensation: 0%...100%
H41% 0 Degree of compensation: 0%...100%
H43% 0 Degree of compensation: 0%...100%
H47% 0 Degree of compensation: 0%...100%
H49% 0 Degree of compensation: 0%...100%
H3N% ** 0 Degree of compensation: 0%...100%
H5N% ** 0 Degree of compensation: 0%...100%
H7N% ** 0 Degree of compensation: 0%...100%
HIN% ** 0 Degree of compensation: 0%...100%
H11N% ** 0 Degree of compensation: 0%...100%
H13N% ** 0 Degree of compensation: 0%...100%
H15N% ** 0 Degree of compensation: 0%...100%
H17N% ** 0 Degree of compensation: 0%...100%
H19N% ** 0 Degree of compensation: 0%...100%

*) The kVA rating of the system is stated in the technical specification

. **) Available in 4-wire systems only. ***) Even

harmonics available as an option. ****) Sensorless Control is available as an option, contact Comsys.

9.10 System admin

Table 27: HMI3 System admin menu table

Parameter

Description

Reset config

Resets all configuration settings and compensation settings to default values.

Reset network

Resets all network settings to default values. A system restart is necessary for the changes

to take effect.

Force setup

Will force the system to enter System setup mode after restart.

Unlock Unlocks the HMI when an administrator password is set. The unlock code is 61874.
Trigger log Triggers the creation of a log file. Only do this when instructed to do so by Comsys.
Reboot SCC2 Restarts the SCC2 control computer.

9.11 About

@ ADF Power Tuning About

Status: Init OK

SCC2 software revision:

1.8.0 (2015-11-06 19:39:18)

3CC2 hardware revision: rev1-6

SCC2 identifier:

IP address:

IP netmask:

IP gateway:

MM node identifier:
MM nodes online:
MM nodes running:
MM master node:

96ef44400004120e
169.254.254 254
255.255.0.0

0.0.

N/A

NFA

NFA

N/A

h)

Back

Figure 56: HMI3 About view

The About view shows useful information about the system, such as software build revision and
build date/time, SCC2 hardware revision and unique identifier, IP settings and multi-master

configuration/status.
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Appendix A Modbus TCP server

This section outlines the Modbus TCP server implementation.

N OTE Modbus TCP server support is a license key activated option. If you wish to use
this feature, please contact Comsys.

The Modbus TCP server can be reached via TCP as well as UDP on port 502 of the IP-address
configured in Section 0.

All registers described below are so called holding registers. The following two function codes (Fc)
are supported for manipulating and reading out the registers:

e Fc3: Read multiple registers
e Fc 16: Write multiple registers

The registers are divided in to groups by their function. It's recommended that operations are
performed on an entire group at once. For example, reading out the status registers can be done in
one operation of Fc 3: Read multiple registers, the same way that the control registers can be set in
one operation of Fc 16: Write multiple registers.

The register map starts at address 0 and each word is 16-bits long. For variables larger than 16-
bits, little-endian word order is used. This means that the word containing the most significant bit
comes before the word containing the least significant bit.

Some Modbus TCP implementations use address 1 as the very first address in the
N OTE address range. In those cases, address 1 is equivalent to address 0 in this
document, address 2 is equivalent to address 1 in this document and so forth.

A.1 Status registers

This group of registers gives an overview of the system status. This includes the system state and
measurement values such as voltages, currents and temperatures.

Address Register name Data type Description

Control computer state:

= Init OK

= Pre-charge start
= Pre-chaging

= Engaging contactor
= Starting

= Starting

= Starting

= Starting

= Starting

= Starting

10 = ADF operating
ADF stopping

Co~NoOOOP~,WN=_O

0000 s_state 16-bit integer

12 = ADF stopped (ready for start)
13 = Low voltage test mode

14 = ADF standby

20 = Starting

21 = Starting

22 = Waiting for autostart timer

23 = Starting

1000 = System tripped on alarm

0001 = High data
0002 = Low data

Obsolete alarm mask.

s_old_alarm_mask 32-bit integer Replaced with address 0070 to 0075 below.

0003 = High data
0004 = Low data

Obsolete warning mask.

s_old_warn_mask 32-bit integer Replaced with address 0076 to 0077 below.
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Digital in bit mask:
Bit0 = Digital In #1
Bit1 = Digital In #2

0005 s_di_mask 16-bit integer Bit2 = Digital In #3

Bit3 = Digital In #4

Bit4 = Contactor closed

Bit 5-15 = Reserved

Digital out bit mask:

Bit0 = Digital out #1

o Bit1 = Digital out #2

0006 s_do_mask 16-bit integer Bit2 = Digital out #3

Bit3 = Digital out alarm

Bit 4-15 = Reserved
0007 s_tpp1 16-bit integer Temperature of PPM #1 (deg C)
0008 s_tpp2 16-bit integer Temperature of PPM #2 (deg C)
0009 s_tpp3 16-bit integer Temperature of PPM #3 (deg C)
0010 s_tpp4 16-bit integer Temperature of PPM #4 (deg C)
0011 s_tpp5 16-bit integer Temperature of PPM #5 (deg C)
0012 s_tpp6 16-bit integer Temperature of PPM #6 (deg C)
0013 s_tamb 16-bit integer Ambient temperature (deg C)
0014 s_twint 16-bit integer Internal water temperature (deg C)
0015 s_twext 16-bit integer External water temperature (deg C)
0016 s_taux1 16-bit integer Auxiliary temperature #1 (deg C)
0017 s_taux2 16-bit integer Auxiliary temperature #2 (deg C)
0018 s_taux3 16-bit integer Auxiliary temperature #3 (deg C)
0019 s_utilization 16-bit integer System utilization in percent of maximum

output current (%)

0020 = High data
0021 = Low data

s_iout_rms_avg

32-bit floating-point

ADF output current average (Arws)

0022 = High data
0023 = Low data

s_iout_rms_a

32-bit floating-point

ADF output current phase A (Arms)

0024 = High data
0025 = Low data

s_iout_rms_b

32-bit floating-point

ADF output current phase B (Arus)

0026 = High data
0027 = Low data

s_iout_rms_c

32-bit floating-point

ADF output current phase C (Arwms)

0028 = High data
0029 = Low data

s_ict_rms_avg

32-bit floating-point

CT current average (Arws)

0030 = High data

0031 = Low data s_ict_rms_a 32-bit floating-point CT current phase A (Arws)
0032 = High data . . . .

0033 = Low data s_ict_rms_b 32-bit floating-point CT current phase B (Arwms)
0034 = High data s_ict_rms_c 32-bit floating-point CT current phase C (Arwus)

0035 = Low data

0036 = High data
0037 = Low data

s_voltage _rms_avg

32-bit floating-point

Phase voltage average (Vrws)

0038 = High data
0039 = Low data

s_voltage rms_a

32-bit floating-point

Phase voltage phase A (Vrus)

0040 = High data
0041 = Low data

s_voltage_rms_b

32-bit floating-point

Phase voltage phase B (Vrus)

0042 = High data
0043 = Low data

s_voltage_rms_c

32-bit floating-point

Phase voltage phase C (Vrus)

0044 = High data
0045 = Low data

s_frequency

32-bit floating-point

Line frequency (Hz)

0046 = High data

0047 = Low data s_pnet 32-bit floating-point | Active power (W)
8813 : Eé?:(f;? s_gnet 32-bit floating-point Reactive power (VAR)
0050 = High data s_snet 32-bit floating-point Apparent power (VA)

0051 = Low data

0052

s_mm_node_id

16-bit integer

The system’s own node identifier/address on
the multi-master bus.
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The number of online nodes on the multi-

0053 s_mm_num_nodes_on_bus | 16-bit integer master bus. A value of 0 indicates that the
multi-master feature is disabled.

0054 s_mm_num_nodes_running | 16-bit integer The number of running nodes on the multi-
master bus.
The node identifier of the current master node.

0055 s_parallel_master_node 16-bit integer A value of 15 indicates that there is no master

on the bus.

0056 = High data
0057 = Low data

s_iout_rms_n

32-bit floating-point

ADF output current neutral (Arms)

0058 = High data
0059 = Low data

s_ict_rms_n

32-bit floating-point

CT current neutral (Arws)

0060 = High data
0061 = Low data

s_voltage_rms_n

32-bit floating-point

Phase voltage neutral (Vrus)

0062 = High data

" L o
0063 = Low data s_thdu_avg 32-bit floating-point THD of phase voltage average (%)
0064 = High data . . . ) 0
0065 = Low data s_thdi_avg 32-bit floating-point THD of CT current average (%)
0066 = High data . . .
0067 = Low data s_pf 32-bit floating-point Power factor
0068 = High data . . . . .
0069 = Low data s_cosphi 32-bit floating-point Cos phi

Alarm bit mask #1:

Bit 0 = PP1 error OT

Bit 1 = PP1 error HB1

Bit 2 = PP1 error HB2

Bit 3 = PP1 error HB3

Bit 4 = PP2 error OT

Bit 5 = PP2 error HB1

Bit 6 = PP2 error HB2

Bit 7 = PP2 error HB3

Bit 8 = PP3 error OT

Bit 9 = PP3 error HB1

0070 = High data
0071 = Low data

s_alarm_mask_1

32-bit integer

Bit 10 = PP3 error HB2

Bit 11 = PP3 error HB3

Bit 12 = PP4 error OT

Bit 13 = PP4 error HB1

Bit 14 = PP4 error HB2

Bit 15 = PP4 error HB3

Bit 16 = PP5 error OT

Bit 17 = PP5 error HB1

Bit 18 = PP5 error HB2

Bit 19 = PP5 error HB3

Bit 20 = PP6 error OT

Bit 21 = PP6 error HB1

Bit 22 = PP6 error HB2

Bit 23 = PP6 error HB3

Bit24 = SCC2 supply error #1
Bit25 = SCC2 supply error #2
Bit26 = SCC2 supply error #3
Bit 27 = SCC2 watchdog error
Bit 28 = SCC2 hardware error

Alarm bit mask #2:

Bit 0 = Overcurrent PP1-3
Bit 1 = DC undervoltage PP1
88;5 f Eigh data s_alarm_mask_2 32-bit integer B!t 2 i DC overvoltage PP1
= Low data Bit 3 = Overcurrent PP4-6
Bit 4 = DC undervoltage PP4
Bit 5 = DC overvoltage PP4/midpoint
Bit 6 = Supervision watchdog error
Alarm bit mask #3:
Bit 0 = AC voltage phase order incorrect
Bit 1 = AC undervoltage
Bit 2 = AC overvoltage
Bit 3 = DC precharge error
88;4 f High data s_alarm_mask_3 32-bit integer B!t 4 i Ambient overtemperature
5 = Low data Bit 5 = PPM temperature difference
Bit 6 = PPM overtemperature
Bit 7 = External alarm
Bit 8 = Startup error
Bit 9 = Limitation error

Bit10 = AC phase loss
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0076 = High data
0077 = Low data

s_warn_mask

32-bit integer

Warning bit mask:

Bit 0 = PPM temperature high

Bit 1 = Ambient temperature high

Bit 2 = No master on multi-master bus
Bit 3 = Abnormal PP operation

Bit 4 = Missing SD-card

A.2 Control registers

This group of registers allows the manipulation of the system state similar to what can be done
using the Digital inputs.

ATTENTION: Do not mix digital input and Modbus TCP control commands to the
2 same function. Doing this will lead to unpredictable behavior.

For example, do not start and stop the system using both digital input and Modbus
TCP.

Address Register name Data type Description
. 0 = Do nothing
0200 c_start 16-bit integer 1 = Start the system
. 0 = Do nothing
0201 c_stop 16-bit integer 1 = Stop the system
0202 c_trig_extalarm 16-bit integer 0 f D(.) nothing
1 = Trigger external alarm
0203 c_ack_extalarm 16-bit integer 0 = Do nothing
— = 1 = Acknowledge external alarm
0204 c_secondary_comp_set 16-bit integer 0 f Use primary compensatlon_set
1 = Use secondary compensation set
Y 0 = Setpoints via Modbus are not used
0205 c_sp_mode 16-bit integer 1 =PFC is overridden by c_sp_ifund_reactive
Reactive current to be outputted by the ADF.
The unit is whole amperes per PPM.
Value: -MAX* (inductive) ... 0 ... MAX*
(capacitive)
0206 ¢_sp_ifund_reactive 16-bit integer MAX is the rated maximum output current per

power module in the system.

Example: To output 225 A on a system with 3
power modules, this variable should be set to
75.
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A.3 Compensation settings

This group of registers allows reading out and manipulation of the primary and secondary
compensation setting groups.

It is important that the minimum, maximum and step attributes of each register is respected.
Attempting to write an illegal value to any register below will yield error code 4 (FAILURE) and the
entire operation will be aborted.

During multi-master parallel operation, these settings can only be changed on the master node;
attempting to change the settings on the slave will yield error code 4 (FAILURE).

The compensation settings will be automatically synchronized with the slave nodes via the multi-
master bus. When this synchronization is in progress, attempting to write to these registers will
yield error code 6 (BUSY). It is therefore recommended to check the return status when writing to
the registers.

To store the updated settings to flash, the last register write_flash should be set to 1. When
updating the settings often, please avoid writing them to flash as the flash memory has a finite
number of write cycles.

ATTENTION: The flash memory can handle a minimum of 400,000 write cycles.
Exceeding this number can destroy the flash memory.

A.3.1 Primary compensation setting registers

Address Register name Data type Description

Selects Power Factor Correction mode:

0 = Disabled

1 = Dynamic compensation according to
cp_pfc_setp.

2 = Static output of reactive power according to
cp_pfc_stat_q

3 = Dynamic compensation according to
cp_pfc_setp. Work in inductive direction only.

4 = Dynamic compensation according to
cp_pfc_setp. Work in capacitive direction only.

0400 cp_pfc_mode 16-bit integer

Setpoint for Power factor in PFC dynamic mode:
Value: -50 ... 0 ... 50.

-50 to -1 = PF 0.(100+value) inductive
0401 cp_pfc_dyn_setp 16-bit integer 0=PF 1.00
1 to 50 = PF 0.(100-value) capactive

Example: A value of -3 would translate to a
power factor of 0.(100-3) = 0.97 inductive

Fixed reactive power in PFC static mode:
0402 cp_pfc_stat_q 16-bit integer Value: -MAX inductive ... 0 ... MAX
capacitive* (rating of system), step 1 kVAR

Selects load balancing mode:

0 = Disabled

0403 cp_load_bal_en 16-bit integer 1 = Line to Line

2 = Line to Neutral

3 = Line to Line & Line to Neutral

Enables or disables harmonic compensation:
0 = Disabled

1 = Enabled (CT control)

2 = Enabled (Sensorless Control)

0404 cp_harm_comp_en 16-bit integer

Enables or disables support for unbalanced:
harmonics.

0 = Disabled

1 = Enabled

0405 cp_harm_unbal_en 16-bit integer

Degree of compensation for the 2" harmonic:

0406 cp_harm_h2 16-bit integer 0% ... 100%

Degree of compensation for the 3™ harmonic:

0407 cp_harm_h3 16-bit integer 0% ... 100%
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. Degree of compensation for the 4" harmonic:
0408 cp_harm_h4 16-bit integer 0% ... 100%
. Degree of compensation for the 5" harmonic:
0409 cp_harm_h5 16-bit integer 0% ... 100%
. Degree of compensation for the 6 harmonic:
0410 cp_harm_h6 16-bit integer 0% ... 100%
. Degree of compensation for the 7" harmonic:
0411 cp_harm_h7 16-bit integer 0% ... 100%
. Degree of compensation for the 8™ harmonic:
0412 cp_harm_h8 16-bit integer 0% ... 100%
. Degree of compensation for the 9" harmonic:
0413 cp_harm_h9 16-bit integer 0% ... 100%
L Degree of compensation for the 11" harmonic:
0414 cp_harm_h11 16-bit integer 0% ... 100%
. Degree of compensation for the 13" harmonic:
0415 cp_harm_h13 16-bit integer 0% ... 100%
P Degree of compensation for the 15" harmonic:
0416 cp_harm_h15 16-bit integer 0% ... 100%
. Degree of compensation for the 17" harmonic:
0417 cp_harm_h17 16-bit integer 0% ... 100%
. Degree of compensation for the 19" harmonic:
0418 cp_harm_h19 16-bit integer 0% ... 100%
. Degree of compensation for the 21 harmonic:
0419 cp_harm_h21 16-bit integer 0% ... 100%
. Degree of compensation for the 23 harmonic:
0420 cp_harm_h23 16-bit integer 0% ... 100%
. Degree of compensation for the 25" harmonic:
0421 cp_harm_h25 16-bit integer 0% ... 100%
. Degree of compensation for the 29" harmonic:
0422 cp_harm_h29 16-bit integer 0% ... 100%
. Degree of compensation for the 31 harmonic:
0423 cp_harm_h31 16-bit integer 0% ... 100%
Y Degree of compensation for the 35" harmonic:
0424 cp_harm_h35 16-bit integer 0% ... 100%
. Degree of compensation for the 37" harmonic:
0425 cp_harm_h37 16-bit integer 0% ... 100%
. Degree of compensation for the 41 harmonic:
0426 cp_harm_h41 16-bit integer 0% ... 100%
ey Degree of compensation for the 43 harmonic:
0427 cp_harm_h43 16-bit integer 0% ... 100%
. Degree of compensation for the 47" harmonic:
0428 cp_harm_h47 16-bit integer 0% ... 100%
L Degree of compensation for the 49" harmonic:
0429 cp_harm_h49 16-bit integer 0% ... 100%
. Degree of compensation for the 3™ zero-
0430 cp_harm_h3n 16-bit integer sequence harmonic: 0% ... 100%
. Degree of compensation for the 5 zero-
0431 cp_harm_h5n 16-bit integer sequence harmonic: 0% ... 100%
. Degree of compensation for the 7" zero-
0432 cp_harm_h7n 16-bit integer sequence harmonic: 0% ... 100%
o Degree of compensation for the 9" zero-
0433 cp_harm_h9n 16-bit integer sequence harmonic: 0% ... 100%
gy Degree of compensation for the 11" zero-
0434 cp_harm_h11n 16-bit integer sequence harmonic: 0% ... 100%
o Degree of compensation for the 13" zero-
0435 ¢p_ham_h13n 16-bit integer sequence harmonic: 0% ... 100%
. Degree of compensation for the 15" zero-
0436 cp_harm_h15n 16-bit integer sequence harmonic: 0% ... 100%
L Degree of compensation for the 17" zero-
0437 cp_harm_h17n 16-bit integer sequence harmonic: 0% ... 100%
o Degree of compensation for the 19" zero-
0438 cp_harm_h19n 16-bit integer sequence harmonic: 0% ... 100%
. Angle calibration for the 2" harmonic in open-
0439 cp_harm_h2_angle 16-bit integer loop. 0 deg ... 359 deg
P p — )
0440 cp_harm_h3_angle 16-bit integer Angle calibration for the 3™ harmonic in open

loop. 0 deg ... 359 deg
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0441 cp_harm_h4_angle 16-bit integer Qg%'%Czi‘;rfffO;s‘;Og:: 4" harmonic in open-
0442 cp_harm_h5_angle 16-bit integer Qg%'_eoczizr?_’.tg‘sgozt:: 5" harmonic in open-
0443 cp_harm_h6_angle 16-bit integer Qg%'%CziszffO;sf;g:: 6" harmonic in open-
0444 cp_harm_h7_angle 16-bit integer I‘;g%'_eo"ggzr?_tf?sgozt:: 7" harmonic in open-
0445 cp_harm_h8_angle 16-bit integer Qg%'%CgigffffO;sf;L:‘: 8" harmonic in open-
0446 cp_harm_h9_angle 16-bit integer Qg%'f*ocgizr?_tf°3”5f9°:jtehge 9" harmonic in open-
0447 cp_harm_h11_angle 16-bit integer Qﬁ%'ﬁ%"ii@"f‘.‘f?é?&?j 1% harmonic in open-
0448 cp_harm_h13_angle 16-bit integer Qg%'?oijiszffo;sf;g:: 13" harmonic in open-
0449 cp_harm_h15_angle 16-bit integer I‘;g%'_eo"gizr?_tf?sgozt;‘: 15" harmonic in open-
0450 op_harm_h17_angle 16-bit integer e s rs dae 17" harmonic in open-
0451 cp_harm_h19_angle 16-bit integer Q’;%'f’ocggzr?_’ff";sgo’&g‘s 19" harmonic in open-
0452 cp_harm_h21_angle 16-bit integer Q’;%'%Csigfé_tfo;s;ozt:ge 21 harmonic in open-
0453 cp_harm_h23_angle 16-bit integer Qg%'_eocgizr‘f’ffo;s‘;’;:‘ge 23 harmonic in open-
0454 cp_harm_h25_angle 16-bit integer Q’;%'_eocgigﬁ_’_tfo;sgoztg: 25" harmonic in open-
0455 cp_harm_h29_angle 16-bit integer Qg%'_eocgizrfffogs‘;’;:‘ge 29" harmonic in open-
0456 cp_harm_h31_angle 16-bit integer Q’;%'f’ocgizrf‘ff";sgoat:; 31% harmonic in open-
0457 cp_harm_h35_angle 16-bit integer Qgiléoczigr?_tfogsg’:j?: 35" harmonic in open-
0458 cp_harm_h37_angle 16-bit integer Qg%'_eocjgzrfffo;s‘;’;?ge 371 harmonic in open-
0459 cp_harm_h41_angle 16-bit integer Q’;%'?ocgigr‘j‘ff?s?g:: 41 harmonic in open-
0460 cp_harm_h43_angle 16-bit integer Qg%'focgigrf_tf";s‘;’;?: 43 harmonic in open-
0461 cp_harm_h47_angle 16-bit integer Q’;%'focgigr‘j‘_tf?s;";rge 47" harmonic in open-
0462 cp_harm_h49_angle 16-bit integer I’?)g%'?ocgigr‘j‘ffogs‘;’zt:; 49" harmonic in open-
Write all parameters to flash. Setting this
0463 cp_write_flash 16-bit integer register to 1 will store the complete parameter

set, including both primary and secondary
compensation set, to flash.

A.3.2 Secondary compensation setting registers

Address Register name Data type
Selects Power Factor Correction mode:
0 = Disabled
1 = Dynamic compensation according to
cs_pfc_setp.
0600 ¢s_pfc_mode 16-bit integer 2 = Static output of reactive power according

to cs_pfc_stat g

3 = Dynamic compensation according to
cs_pfc_setp. Work in inductive direction only.
4 = Dynamic compensation according to
cs_pfc_setp. Work in capacitive direction only.
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0601

cs_pfc_setp

16-bit integer

Setpoint for Power factor in PFC dynamic
mode:
Value: -50 ... 0 ... 50.

-50 to -1 = PF 0.(100+value) inductive
0=PF 1.00
1 to 50 = PF 0.(100-value) capactive

Example: A value of -3 would translate to a
power factor of 0.(100-3) = 0.97 inductive

0602

cs_pfc_stat_q

16-bit integer

Fixed reactive power in PFC static mode:
Value: -MAX inductive ... 0 ... MAX
capacitive™ (rating of system), step 1 kVAR

0603

cs_load_bal_en

16-bit integer

Selects load balancing mode:

0 = Disabled

1 = Line to Line

2 = Line to Neutral

3 = Line to Line & Line to Neutral

0604

cs_harm_comp_en

16-bit integer

Enables or disables harmonic compensation:
0 = Disabled

1 = Enabled (CT control)

2 = Enabled (Sensorless Control)

0605

cs_harm_unbal_en

16-bit integer

Enables or disables support for unbalanced:
harmonics.

0 = Disabled

1 = Enabled

0606

cs_harm_h2

16-bit integer

Degree of compensation for the 2" harmonic:
0% ... 100%

0607

cs_harm_h3

16-bit integer

Degree of compensation for the 3™ harmonic:
0% ... 100%

0608

cs_harm_h4

16-bit integer

Degree of compensation for the 4™ harmonic:
0% ... 100%

0609

cs_harm_h5

16-bit integer

Degree of compensation for the 5" harmonic:
0% ... 100%

0610

cs_harm_h6

16-bit integer

Degree of compensation for the 6™ harmonic:
0% ... 100%

0611

cs_harm_h7

16-bit integer

Degree of compensation for the 7™ harmonic:
0% ... 100%

0612

cs_harm_h8

16-bit integer

Degree of compensation for the 8" harmonic:
0% ... 100%

0613

cs_harm_h9

16-bit integer

Degree of compensation for the 9" harmonic:
0% ... 100%

0614

cs_harm_h11

16-bit integer

Degree of compensation for the 11"
harmonic: 0% ... 100%

0615

cs_harm_h13

16-bit integer

Degree of compensation for the 13%"
harmonic: 0% ... 100%

0616

cs_harm_h15

16-bit integer

Degree of compensation for the 15%
harmonic: 0% ... 100%

0617

cs_harm_h17

16-bit integer

Degree of compensation for the 17"
harmonic: 0% ... 100%

0618

cs_harm_h19

16-bit integer

Degree of compensation for the 19"
harmonic: 0% ... 100%

0619

cs_harm_h21

16-bit integer

Degree of compensation for the 215t
harmonic: 0% ... 100%

0620

cs_harm_h23

16-bit integer

Degree of compensation for the 23™
harmonic: 0% ... 100%

0621

cs_harm_h25

16-bit integer

Degree of compensation for the 25%
harmonic: 0% ... 100%

0622

cs_harm_h29

16-bit integer

Degree of compensation for the 29™
harmonic: 0% ... 100%

0623

cs_harm_h31

16-bit integer

Degree of compensation for the 31
harmonic: 0% ... 100%

0624

cs_harm_h35

16-bit integer

Degree of compensation for the 35™
harmonic: 0% ... 100%

0625

cs_harm_h37

16-bit integer

Degree of compensation for the 37
harmonic: 0% ... 100%

0626

cs_harm_h41

16-bit integer

Degree of compensation for the 41
harmonic: 0% ... 100%
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0627 cs_harm_h43 16-bit integer E:r?;iiigf ((:)?/T,p_'_a:z%tl/(:n for the 431

0628 cs_harm_ha7 16-bit integer Degree of compensation for the ar®

0629 cs_harm_h49 16-bit integer E:fn:if] ,?f g‘;):‘f?:g%tj/‘:” for the 49"

0630 cs_harm_h3n 16-bit integer SD: (?JZﬁc%f g:%p(;er:}z?t(i)(g/: for1t 2802  zero-
0631 cs_harm_h5n 16-bit integer E:(?Jgﬁccg compensation for the 5% zero-
0632 cs_harm_h7n 16-bit integer E:g&:ﬁcf ﬁ:?np;?iz?t(iﬁ/: for1t ggn/?:h zero-
0633 cs_harm_hon 16-bit integer e ook 1 e 9% zero-
0634 cs_harm_h11n 16-bit integer E:g&gﬁccg ﬁg?np::ii?t(i)g/: for1t g(e)n; 1" zero-
0635 cs_harm_h13n 16-bit integer SD: (?urZﬁc%f g::.?np;?iz?t(i)?/? for1t g(e)ol 3" zero-
0636 cs_harm_h15n 16-bit integer E;?Jgﬁccg compansation for o 15" zaro-
0637 cs_harm_h17n 16-bit integer B e e | 100% 7" zero-
0638 cs_harm_h19n 16-bit integer e ook 100% o zero-
0639 cs_harm_h2_angle 16-bit integer I’:‘)’(‘)%'focgi‘;rfﬁogf)f;’;:‘: 2" harmonic in open-
0640 cs_harm_h3_angle 16-bit integer Q'S%'_eocﬁ'.it;r?_tf"s”sg’i,?j 3 harmonic in open-
0641 cs_harm_h4_angle 16-bit integer ﬁ‘)’;%'l‘eocgizrfﬁoég’:l:‘: 4™ harmonic in open-
0642 cs_harm_h5_angle 16-bit integer @’;ﬂgfocgigf‘ﬁo;{)g);?; 5" harmonic in open-
0643 cs_harm_h6_angle 16-bit integer fg’;gfocgizrf‘ﬁogf)g’;:‘; 6" harmonic in open-
0644 cs_harm_h7_angle 16-bit integer fg’;@gfocgi‘;r‘j‘ﬁoé‘sg’rd:‘; 7" harmonic in open-
0645 cs_harm_h8_angle 16-bit integer Qg%'_eocgizr?_@;s‘;’ﬁ: 8" harmonic in open-
0646 cs_harm_h9_angle 16-bit integer fg’;@gfocgi‘;rf‘ﬁogsgogi‘: 9" harmonic in open-
0647 cs_harm_h11_angle 16-bit integer /:Sg]e-gﬁg%aﬁgfﬁt t:;15e91d1:gharmonic in
0648 cs_harm_h13_angle 16-bit integer /g‘;g#‘flggg??z‘;’;fﬁf et j’:gharmonic in
0649 cs_harm_h15_angle 16-bit integer ﬁggrlﬁlgggt.’fgigf?f t;;gfzgharmonic in
0650 cs_harm_h17_angle 16-bit integer ﬁggﬁg?g?ftéoegfﬁt t:;15e91d7:gharmonic in
0651 cs_harm_h19_angle 16-bit integer /;‘;g;‘flggg??tc"‘é’;fﬁf g‘f)egf:gharmonic in
0652 cs_harm_h21_angle 16-bit integer Qggklggg??tjg;f?r_ t:;15692d1:gharmonic in
0653 cs_harm_h23_angle 16-bit integer ﬁ‘ggrlﬁlggg?':t‘ig;f?f ?seQijgharmonic in
0654 cs_harm_h25_angle 16-bit integer ﬁggklggg??tjg;f?r_ 215692d5:gharmonic in
0655 cs_harm_h29_angle 16-bit integer Qggklggg???g;f?r_ 21;92::gharmonic in
0656 cs_harm_h31_angle 16-bit integer éggklggg??t(ﬁzfﬁt 215993(}:gharmonic in
0657 cs_harm_h35_angle 16-bit integer Qggklggg??tjg;f?r_ t:;15693d5:gharmonic in
0658 cs_harm_h37_angle 16-bit integer g‘ggtlggg??zg;fﬁt 215993(::gharmonic in
0659 cs_harm_h41_angle 16-bit integer Angle calibration for the 415 harmonic in

open-loop. 0 deg ... 359 deg
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Angle calibration for the 43™ harmonic in

0660 cs_harm_h43_angle 16-bit integer open-loop. 0 deg ... 359 deg
. Angle calibration for the 47" harmonic in
0661 cs_harm_h47_angle 16-bit integer open-loop. 0 deg ... 359 deg
. Angle calibration for the 49" harmonic in
0662 cs_harm_h49_angle 16-bit integer open-loop. 0 deg ... 359 deg
Write all parameters to flash. Setting this
0663 cs_write_flash 16-bit integer register to 1 will store the complete parameter

set, including both primary and secondary
compensation set, to flash.

A.4 CT current spectrum registers

This group of registers allows the frequency spectrum of the CT current to be read out.

Address

Register name

Data type

Description

0800 = High data

Amplitude of CT current in fundamental

0801 = Low data fft_ict_avg_h1 32-bit floating-point frequency (Arws)

0802 = High data . . . . . ond .

0803 = Low data fft_ict_avg_h2 32-bit floating-point Amplitude of CT current in 2" harmonic (Agms)
0804 = High data fft_ict_avg_h3 32-bit floating-point Amplitude of CT current in 3™ harmonic (Arws)

0805 = Low data

0892 = High data
0893 = Low data

fft_ict_avg_h47

32-bit floating-point

Amplitude of CT current in 47" harmonic (Arus)

0894 = High data
0895 = Low data

fft_ict_avg_h48

32-bit floating-point

Amplitude of CT current in 48" harmonic (Arws)

0896 = High data
0897 = Low data

fft_ict_avg_h49

32-bit floating-point

Amplitude of CT current in 49" harmonic (Arws)

A.5 ADF output current spectrum registers

This group of registers allows the frequency spectrum of the ADF output current to be read out.

Address

Register name

Data type

Description

1000 = High data
1001 = Low data

fft_iadf_avg_h1

32-bit floating-point

Amplitude of ADF current in fundamental
frequency (Arwms)

1002 = High data
1003 = Low data

fft_iadf_avg_h2

32-bit floating-point

Amplitude of ADF current in 2™ harmonic (Arus)

1004 = High data
1005 = Low data

fft_iadf_avg_h3

32-bit floating-point

Amplitude of ADF current in 3™ harmonic (Arus)

1092 = High data
1093 = Low data

fft_iadf_avg_h47

32-bit floating-point

Amplitude of ADF current in 47" harmonic
(Arms)

1094 = High data
1095 = Low data

fft_iadf_avg_h48

32-bit floating-point

Amplitude of ADF current in 48" harmonic
(Arws)

1096 = High data
1097 = Low data

fft_iadf_avg_h49

32-bit floating-point

Amplitude of ADF current in 49" harmonic
(Arms)

A.6 Phase voltage spectrum registers

This group of registers allows the frequency spectrum of the

phase voltage to be read out.

Address

Register name

Data type

Description

1200 = High data

Amplitude of phase voltage in fundamental

1201 = Low data fft_un_avg_h1 32-bit floating-point frequency (Vaws)
1202 = High data i p Amplitude of phase voltage in 2" harmonic
1203 = Low data fft_un_avg_h2 32-bit floating-point (Vews)

O - o -
1204 = High data fft_un_avg_h3 32-bit floating-point Amplitude of phase voltage in 3™ harmonic

1205 = Low data

(Vrms)

1292 = High data
1293 = Low data

fft_un_avg_h47

32-bit floating-point

Amplitude of phase voltage in 47" harmonic
(Vrwus)
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1294 = High data

1295 = Low data fft_un_avg_h48

32-bit floating-point

Amplitude of phase voltage in 48" harmonic
(Vrms)

1296 = High data

1297 = Low data | M-un-avg_h49

32-bit floating-point

Amplitude of phase voltage in 49" harmonic
(Vrus)

A.7 About registers

This group of registers contains system information such as,

number and power modules information.

software revision/build date, serial

Address Register name Data type Description

1400 a_build_version_major 16-bit integer Major part of version number (the 1 in 1.7.0)
1401 a_build_version_minor 16-bit integer Minor part of version number (the 7 in 1.7.0)
1402 a_build_version_maint 16-bit integer ';"?Bt)e”ance part of version number (the 0 in
1403 a_build_date_year 16-bit integer Year of build date (YYYY)

1404 a_build_date_month 16-bit integer Month of build date (MM)

1405 a_build_date_day 16-bit integer Day of build date (DD)

1406 a_build_time_hour 16-bit integer Hour of build time (0-23)

1407 a_build_time_min 16-bit integer Minute of build time (0-59)

1408 a_build_time_sec 16-bit integer Second of build time (0-59)

1409 = High data

1410 = Low data a_serial_number

32-bit integer

SCC2 serial number

1411 = High data

1412 = Low data | @-Max_curr_per_ppm

32-bit floating-point

Maximum output current per PPM (Arus)

1413 a_num_ppm

16-bit integer

Number of power modules configured

1414 a_ppm_type

16-bit integer

Power module type:

: PPM300-3-A-100/480 (#0)

1: PPM300-3-A-80/690 (#1)

2: PPM300-3-W-140/690 (#2)

3: PPM300-3-W-150/480 (#3)

4: PPM300-3-A-100/480HC (#4)
5: PPM300-4-A-100/480 (#5)
6
7
8
9

o

: ADF P100-100/480 (#6)

: ADF P100-70/480 (#7)

: Reserved (#8)

: PPM300-3-A-100/480HCB (#9)
10: PPM300-3-W-150/480HCB (#10)
11: PPM300v2-3-A-120/480 (#11)

12: PPM300v2-3-A-90/690 (#12)

13: PPM300v2-3-A-110/480-UL (#13)
14: PPM300v2-3-A-90/600-UL (#14)
15: ADF P100N-100/415 (#15)

16: PPM300v2-3-A-130/480-OEM (#16)
17: PPM300v2-3-A-90/690-OEM (#17)
18: ADF P100v2-90/690 (#18)

19: ADF P100v2-70/480 (#19)

20: ADF P100v2-100/480 (#20)

21: ADF P100v2-130/480 (#21)

22: PPM300v2-3-W-150/480 (#22)
23: PPM300v2-3-W-140/690 (#23)
24: PPM300v2B-3-A-50/480 (#24)
25: PPM300v2B-3-A-75/480 (#25)
26: PPM300v2B-3-A-90/480 (#26)
27: PPM300v2B-3-A-120/480 (#27)
28: PPM300v2B-3-A-150/480 (#28)
29: ADF P100v2B-50/480 (#29)

30: ADF P100v2B-75/480 (#30)

31: ADF P100v2B-90/480 (#31)

32: ADF P100v2B-120/480 (#32)

33: ADF P100v2B-150/480 (#33)

34: PPM300v3-3-A-78/690 (#34)

35: PPM300v3-3-A-130/480 (#35)

See Section 4.3.1 for more information about
the power module types.
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