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HEAT F
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2. FARMI

2.1 {SHIEHRME TS

iR
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BRER
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93T 75 o

FrRAE YRS AR LE B T im0 sh SR, R8N K FH eI AR 2% RERET
B (052 I BOR BRI OIS AT IR . PV RS 5 108 s A%
okl 2 T LU e 0.0...999.9V
FEIhEE— M. 0V...9999V
o EEO...100%30 FEl 9 (K . R AN T % FE AL AT B
o %E0...100%30 [ P [ 5h =% e A H
® 0...110% Unor T 1L JE R fi it 0.00A...99.99A
o WL N K (CAN, USB, RS232, IEEE/GPIB, =B
#l, Ethernet/LAN, Profibus) Zfzim -
iy e D e ¥¥;<i 4l‘7‘“
o T I A4 il R S U A B O ey 0.00kW...9 999KW
o THEL]. 10kW B 15kW
o T R FRERET
o K& (OT, OVP, CC, CV) F8/4T XY “ RIS BB )
PAG A gy
o WSESIR Y TR ARi %y
%Eﬁu # 2 0.00...999.90
o RAETRE 0Q...99990
o WIANRH GEID
o PR
o JLE BRI A I RCE RS r 8RR
o PVIEI)fE T AR FHE f itk B 5] LA [ 2B 4 (050
DHER:
JEEE 1. 2ms t0 9.999 s
JEE2: 10ms to 59.99s
JEHE3: 1:00m to 59:59min
VG4 1:00h to 99:59h
FE R :
Va1 . 2ms
VEE2: 10ms
7@3: 1s
Va4 1 min
e E PSI 8000 3U HS PV %41
6 H#A: 16-07-2012 §A i

J




CN

PS| 8600-70 3U HS PV PS| 81000-30 3U HS PV PS| 81500-30 3U HS PV
REL PN
BMIARE 340---460V AC 340---460V AC 340---460V AC
EREH L1, L2, L3, PE L1, L2, L3, PE L1, L2, L3, PE
HIPNTES 45---65Hz 45---65Hz 45---65Hz
HNIRBE 22 6x T16A 4x T16A 6x T16A
N = K28A 2 K28A B K28A
EREKE > 0.99 > 0.99 > 0.99
Wik - BE
B E BB JE Upom 600V 1000V 1500V
ATASEE OV-+Upom OV-+Upom OV-+Upom
T ELE ETE Bl £ 10% AU BT ASFE E < 0.02% < 0.02% < 0.02%
HE0--- 100%ET HOFR ZE < 0.05% < 0.05% < 0.05%
5 & 100%F B8 [ MAR10ZE 90% B _E 7Rt 8] % K 30ms % A 30ms = A 30ms
B ok < 400mVpp < 800mVpp < 1000mVpp
< 80mVrms < 200mVrms < 350mVrms
TEE < 0.2% < 0.2% < 0.2%
BIRBOPEE 100mV 1v 1V
AR B AME mK18V &A20V & A30V
SERFIIR (R 0---660V 0---1100V 0---1650V
i - BiE
ERTE BT | nom 70A 30A 30A
AIASEE 0 I nom 0+ Inom 0+ I nom
THHEEETER £+ 10% AUWBRTRITE EE < 0.05% < 0.05% < 0.05%
HE0---100% AUy A BYFE E < 0.15% < 0.15% < 0.15%
B ek < 30mApp < 22mApp < 19mApp
< 12mArms < 11mArms < 13mArms
HEE < 0.2% < 0.2% < 0.2%
BIRBOPEE 10mA 10mA 10mA
1A 10+ 90%R5E 72 1k & B (8] < 2ms < 2ms < 2ms
W - ThE
R E T FEPy,, 15000W 10000W 15000W
FJE<150V U, ATROEREThZ 0...Pyon 0...Pyon 0...Pyon
TBRE * = 2% < 2% < 2%
BRI PR 0. 01kW 0. 01kW 0. 01kW
BME 95. 20% 95. 50% 95. 50%
it — PIPA ek
&= AAARE 171.4Q 666. 7Q 1000Q2
FERE * < 2% < 2% < 2%
BIRBOYE 100mQ 100mQ 1Q
1% E 18 = L FRE RY B EE B (8] T 2s v 2s ~ 2s
HE
NEIRE 0--50° C 0---50° C 0---50° C
fETFRE -20-+-70° C -20-+-70° C -20-+-70° C
RS piE < 80% < 80% < 80%
RSF (WxHxD) ** 19” 3U 595mm 19” 3U 595mm 19” 3U 595mm
£ 33kg 25. 5kg 33kg
TUERIRIE F F ¥
+ifiy tH XF SN TR R 1000V DC 1500V DG 2000V DC
—#iy tH XF SRR R 300V DC
4B L5 i I S\ 3 L 2500V DC
#% REH%, BIRAARA, FEHRAHRO
REeWRE EN 60950
EMCHRAE EN 61326, EN 55022 Z4% A
BEZER 2
RINER 1
SREE 2
IEmE <2000m
RELIRIE AT (BHRED
E-MRIE ¥
FERIRIE AT, EHZFLETMERAELH
E-IIRE ¥
ERRE ZRPERBELZEOSURRERIZEDF
BB E AMEREO 1500V IF-A13EEOF: 2000V
MNSERE 0---5V % 0---10V, A[i%
FEHE* < 0.2%
PNz 53k0hm
¥Rz ZTAEKNIEOF: RS232, USB, CAN, GPIB, Ethernet
FEERERS 09901444 09901438 | 09901439

* SRR R, R o B AR S SEPME R SV R K IR E
245 — G 80VEL S = i) H SRS i/ 90.2%, RISH160mV. M BUEsVRLERS, HARVFRAKIRZEN160mY,  #ifs t S brfE v fe7E4.84VHN
5.16V.2 [,

> ACAANSE RN, AR RSN R .
*** MPP{d: HF 0..20MHz, RMS{&: LF 0...300kHz
e ] R TI AE
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(A) (B) (C)
PSU 1 -
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PSU2  Ll——1
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6.6/10kWw 31|

5.4 AR

A ZFN P i 2 A 61NF16A/500V, 6,3x32mm iR K 22 47
fRY, FZ2BEAEPE BN A BRI b, 1% 2R RO 7E BTAR R
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FTFF 35 HON T DA S T B T
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RRIIFS T SE A TUARBRERE. BIEBR, RS EM GBS ER R I RERE, i d, S
FEARE, WEA - ADREAS TE, SRR
1 e
ML, A YRt o 3 4y e JRATEE LA P, 5m K
5. §%§ £%F30A:  6mm? £%F70A:;  16mm?2
. £-%F90A:  25mm? £+ %7140A: 50mm?
5.1 H#t £ %H170A: 70mm? 51%210A:  95mm?
B IR, SR AR EE RIS, 1, EA F1340A: 2x70mm? SIB10A:  H120mm?
SRR, S B R B R FIXI340A: 2x mf‘) . FIAIS10A: m
AN BT R A BN AR RS .
5.2  MiNimiEE (B FIH70mm2(FI Bk, AT F 226 35mmz2 1 4R %
AR BN P 0 A A N B 4 SUE A M (PED 19 = AR — = ®
HLE P
P U P £ i B e B R e . LR 24, Bk S &
BN A B 4
L1 L2 L3 ol A
(] Imax (%] |max 1] ImaX L3
10kW 4mm? 28A | 4mm? 16A | 4mm? 16A
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A TR »
%t 10kW/15kWHL 5. /b N4mm?
EESHEEAH LA K (PE) _
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6.2 fERANS
AR 1 R AR R AR S AR
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AN SRS ARR, EARE B EE SR
0

=Alarm i = i
Warnings - =ik
. - it

P AT AR AL B o TR VRS T 5. e BRI,
BN FPAE AR B PR BN ASRE AL E A BARHZ AR -

Signals

local RS LA

remote  JBILIBIRSEC (IF-CA, IF-R1, IF-U1 %, )
HEAT IR AR 1

E extern ity B ek AT BB O (3R

6.4 FIH=H

PR A ERBEIFRITT . Pa e, Bondsionti i sy
PSR, e gmftst £ 1.

A RE KT R LabView VIZEH b —$0w 45 O -REA P S04
BOCA IR A5 2 HUL 2R IABE R (K 5 AL

WIS RGIIETF R, BIRRRERES (BUEE, REEH

s5) WPk k. A7E 2 Profile 328 F e tyENT L CHIE
RS B T TR R DR A

FIFFThR

TQT YA BRI IR s Y, R B R N B AR
P E AT R R IF-ATHIH N 51 I “REM-SB” (13)7 %,
RRZ S| A B E e il . i SikaE FiZ 4l o,
, WRESTEN “auto ON” WRENF, $#paHP—HIiG%RiZ
Sl LIRSS, BIRTHT FFéH

6.5

0 #F

Hlocal iX&E T (HFE176.9) , BAIBETIHIREM-SBII B (A
HEEGOMET) TR

F R BRI IZER “ON” Bk,
e . Bortks B oFF.

6.6 AHREE

0 &7

BERE AT LU EGRT 1 (L FITAE 320 o A I 215 74 2
SRS AARAT i 1611 S 77 285 553 HY Py T BE ] o 3226 BERH AT 1 11
SHTYFE. ARG EHIHEC, HHERG I, 7277 ds KA T A&
WARAE Soan B )T, JEFC3. 132 & a i A BL ik Sy i L
0 A IER ARG A

A externst B remotek &5, T T8 455 52 HLE
LR B I R AH

77 i B O Accept set value FiE## B e (i3 /ot il

i‘ﬁ’fﬂ@ -> Profile -> General settings -> Control
panel#t NiZ I E . THEN..7.4. IEEEHIHR “.

BEEREREE

AT et v 4 8 B B A

A TERL R I o 4 LR BOE A% i I R, B SO R &
Zi

AT CL B i TR, R L B N FHBE

CHeFE TG B O ms) .« ke MsoEE R A R

Thi# L.
FISELECT# Al 4%

B
7Y FHL 5 fELBK
FL B E fH

AT BR ) R K AT R D

BIEIEEE
S EEERT T SRFER, g RE LR EEs
FIRETURNSE T W B IX S8, #155%,.7.4. BB =6

i -
i

BOEAE A AT HI AR S 5, (B R B R A AL 5
BUEEARBAEE, WA RO R SR BiE %

(A B8 5 7 7

SELECTHE A I\ HL R T 5 R Ih 2T, HA R, Jhi
W EEARL, WRTE.

¥ FRETURN# 28 S E1H .

1% T ESCHENUI BT BUEME, WorIH{E.

O &7

SEE LI 15T AR T “ WIS 345 (LA 177.9)
Jid AT

0 &7
o

WMOQEZO’C Unom + Inom- l‘/’%]ﬁ&/%w@o VRN AE 5 gﬁ”' é
/fZIJIIjJH{]Unom = 1000V$H1n0m = 30A’ ﬁ/}%ﬁﬂ‘]ﬁﬁn jgﬁﬁf—%
A666.6Q).

ERAZE
1% |E| Preset List ™ —ANH44 ¥ B E AR (I

7.2, T5E SCTBLE ©

“) o M eHIE I ., HRE-

TURNIZEL$RAC W e (8, B ESCHEMFF . .
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1500V 10V I\

By ES MAfE

MBS OFFREFTIT MG H) » W25 511,74, BLE S HImR
ff “BEEBUE” .

|I PRI TR B E J5 . FRRRIZZ AN . A% AT T FHA

VEE |[HiA A EE EEESE
10kW 0.10kW | 0.01kW [171.4/666.7Q| 1Q 0.1Q
15kW 0.10kW | 0.01kW |1.000kQ 10Q |10

iR B R T AR O B, R

|I i it 2s .

O &7
AT TIEE (A FERAL T 5 [ By Ty R .
H A RER EPAT 28316 5 7 A RE O i 1 H )

6.7 EEIRIRHAMEIR

PAGE 2] n] #6255 — 4% Al AR . 1~ R oA i
R B e P AR, P 5 el e PR B LA B

6.9 I=HIEMER
FHEXTHA, 2o il $ o s il B 1 7] R s A g
1, tH Blocalt.

FH S B4 0 T 7 A PR 1 ) D local X,
T T TRt e, 1 ELAR A2 (T b B R 54 1 B 1

6.10 $EZREEIER

SEQEHKE 57 B 5 22 bR BB FEAE

B 275 i A TR LR AS (Bt = ¢ F1) i) 77 7T 55 28 bR 250 21
2. AR HEE. BRI E/HNOVAIOA. EKIESHHY
»6.15. RBUVEHLR «,

HiRKE

)2k
Rz

|4 I I
B | | it
ov . FR ;IR 4 it &
SYS . —mR ARG 8=
FCT . NEETEHAAD/ THAS BETE 32 oR 3
oT . VO EiREIR
. 2)
CAN . CANE Z Mm%

u> def.| def.| def. BB & M R {E

U< def.| def.| def. Bl kxS iE i {E

> def.| def.| def. B TR s R

I< def.| def.| def. BT R i iR {E

(VP def.| def.| def.

IE B8 E 353 ATR E (B L B 3E

U def.| def.| def.

Thlel BB EFF AR E (B L B iR

1~ def.| def.| def.

IE [ ER A AR E B L B 5E

I def.| def.| def.

R =B A AT IR E B L B iR

P» def.| def.| def.

IE [ Ih AR E BB TS

PN def.| def.| def.

R e ThZEEF AR E BB T

Yot disappear = OFF
20T1 disappear = auto ON
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6.11 HiAXRS

@i%ﬁ@ﬁMENU’ﬂéiﬁ)\, S BB 4 ) S A
LR SCARSE

Profile VOB AR T R %

Function ek

Analog interface ¥ & N2 D
Communication  ECE AR AEO R

'S Options BRIVKE, MBiThEE, BUEmEE
E About... ERER, RS, RS

FESCHAN N E— AT,
% SELECTHEE RN 1 — N3,

@RETURN%&AT%&%%% RN —Ja S
B, VLT —AEE.

6.12 S¥ M

SBETUNFARIER . EIXEA]F L FAFSECR B o
ESCH# I NS HITK LS, REEZAEMSH

HISELECT S A RS . FritSHia ki

TR, FHZE R W AT B

RETURNSENS 5 2405 H W e 52 M RAZ I SR AT H 25
R SHTUm, #HEANT A Egsn,

PR AR R A

R ECIE s T

;"Ji-'/;j ':!%é _’/? ;ﬁ_

6.13 HE. EEMESRRT
ﬂi%r %%%Dﬁﬁ%%&i—{ (ﬁt%ﬁ%ﬁ,ﬂ; “ E%TIEEIET\‘” )y\?g%gzﬂ
WSS R H . A BB O BT R R IF-A1 ) “OT”
o “OVP” 5l iRk 5 1L sd i i ik . BAT 19,74, 1iE

Bl .

BRI T EEWE TR KT ERZ ERRE, &
AR SR, HURER EI R I [R5 A — K. R8s iIfE S
AR PUAS, A RCE L, R T RN AR R O

FHRE AR,

S i R, RORSUES BOE EIR I ZE R AR R I 1 R .
TR BE A AT R H B B R A AN AR = 3, 77 i ATE

B AT R PR

RE 2ok, AN S A ] EoE A s (L2E,.6.14.

RV T RN )

EE WREHAN —HERThR. R “auto ON” hF5
—RFPR BRI, T ST R . A R R GTRERR
SN RO TPANG NN 2 7SS

BR1ES MoK, JRRrsR bR R k. At B — AL
FRERIRE T, EATTRE A2 1 A B I ] R A R o

6. 14 IREFNELE/FIA

QUITHERA AR E AT

BN T MBS, OGS SRR, AR

MR, AFEIR.

SRR

5 B E TR

Ao 7 5 J B

ELTHI TP

LG, PEE
R 5 R £

e

o e S

G AT T A 11 Th 2 b B

T HEUEHE Rita
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6.15 REEIEE

O =r

HEPVIIFEHHT, HEEF s AT (K 5Ti14.3) !

BRAUE B T T QU TT E Shs b i AR . BRR(U, |, At)EI
g, APPSR E M. AU B R 2ms 1 B 1E
B, B8 RA2msHEEu A4 e, thin: 50ms. iR
P9 2 T R R P UL B s R J— A el A R A R
BR. (At:2ms, JER25ANDEE, R iE (2 50ms i)
BRI PRSP YR, NG B BR BN B BOE B A B
KPR B E -

A PR B AR RE -

Function-i& £= 1 2 1A 54 4% (17 41 Sk (TE3E H. =] Setup
functionJt4) K, 10— 4> BR BT 4L 2 7k AN I E B
A

Function layout-:f #UHE 7 =18 ik 208 #R A8 75 bR 80 )R N I
BoE, Al IEERER R (UNP B UNVR). T ELE ) 78 Ak
B R B R A T I AEEART . R R, R
HARTE NP A e RGBT —F1, R T2 7 F ]
EAH

Sequence-F 5l =l 7 FI#EHIF10NF 5 mf s an A ek
BRI — A, BB YIRS NS, &S
BWREAONTHI S, RBER TR e EER, B b
BLiil Y

Sequence control-F %3l (| Sequence control)) =3¢ X
J7 5 B2 A1) Ak B AR e oK ) 2R LS A P G T,
WAL o

Sequence point-JF 5l 5 =—/NF 5 5107 51 s A A
5 A R B B N0 S RO SE S AR . P 5 e
TELES B AN AR R E R R, B E. XEAH P
i % 2 OmsEL2ms [ F BR B 0 F14ms 22 99h99m it [a] 3% J&, 614
M ERER S, BRI B2 0ms RS Ia], (BT R S ST ) 2 2 2ms,
[R] 4 1% 5 182 A 2ms S — B BRF B

EreR ok, R B B E AR . Rl
IR DR RO BE R ) R B B A, RR o AT 7 B O A
1Rt 5 B BB

6.15.1 FEEERH

|m + = Function +

3457 (5 Functiond& il F 132 A% 11
Setup function

Sequence 1

Sequence 2

Sequence 3

Sequence 4

Sequence 5

6.15.2 HEHE
Setup function +

BEAR T E SRR PR E R R BRI R R
®Function mode
= U/I/P B HUAE T UNPIE AR =X

= U/IR B UNRIE VR
(N2 “PIBH” ETRESE)
WAT WE,.7.1. & SRIESE “.

@ Funct.cycles

={1.254}  {E¥nik
=0 ToFR I IEFR
@ Link sequences to one function
Task: 1 2 3 4 5

Seq.: {-1..5} {-1..5} {-1..5} {-1..5} {-1..5}
FA P AT SR 4R 8 AT 55 78 R B R R— A L, DA HE
Hlo ElbR -7 FoRZALFE R E L, FIHE A AR

6.15.3 EEFF
3571 = Sequence {1..5}35 [ 51| 4 71

Sequence {1..5} +

16 T FUSE AL I
(EgRiR 175150

Sequence {1..5}
Sequence control
Sequence points 0-4
Sequence points 5-9

BRAERT e BRI AR, B ORTRAMA R (RTik,  ZAFE0 . DL
LGS

6.15.4 ESRFINEGXHSH
Sequence control +

E Function mode : U/I/P {UNIR}
S BV A 8 1 BR A0
#Seq. cycles {1..254, =}

={1.254) HEEnKX
= HETOHIK

O P seq={0...Pnom}

LR Wi INIIES AL SN TR
IAEERE “ B IO T (R0 -
@R seq={0Q...20 * Rinom}

I AR ) B K P BELSE M REA 1371

2Rk: 1

Ejﬁ/)\ Prom

Ejﬁ/)\ Rrom

6.15.5 TEXFIS

Sequence points 0-4 {5-9} +

—NFEHHI0NFEA S . — DA S 3B IEA K.
JEU, B IR [A] AL 8 2 18

@ At= {0...99:50n)
@ U[V]= (0. Unn}
@[VI= (0. o)

PSI 8000 3U HS PV %
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BT R A T AL PR, T R AR 5 A TR T AR A A
BRI EE

bR B XIS

Uset = OV 7}:[] lset= 0A

BRENFTIRREE

MPFHIES, 50T SCE N AT SIEH 1 48
%A

tetn: B 5 9i% 80V/50A/250ms, B EIETiZFN, T
P HILL80VIS0A, FIZ i A0FF 5 (f: 500ms) HIAS
(8] FRUGAEPR . 7E500msiX AN [ BE N, 5 8 (E0Ks LR P b kil
051 A H & SUHE .

6.15.6 EEEITHMER
JEE I S
70.00V

35.00 A
RRtlLld < 1 2.
TES R, SERREE VNI R AT AR &S (VY
CCICP) & /n Xt BB A A7 14 o

20.00V

15.00 A
LR 551 b 5 f B4 B 00 5 91 S B (8, SR T
BRHEAT

1
51
2/5

| TR RBUSIERPRES, R ()P 31(2) R A
HOEL AuT S5 (2 ) ML E AT B 51 55(/5)-

m 27 R B T B9 4 B R TG
B R 38 IEAESE AT

m BRHUR A SR 315 (9 B T 2 (7% o
K. REUEREAT IR, NEERA 1. STEP, RUNEGO
B2 R R R B S, A A B kel Bt

L] {ON,OFF} ity R3S

B R HUIR S Ah, BB RIRE, 25 a5 S IRmIRE.
6.15.7 REEIREFHIITH

A2 G AP IR s BB B AR SR B b . IR e b e
FURLE L gk, BBV R EGR R ACE EL A

13.20 V
50.00 A
1.500kW

E ;j § OFF
1/01 0.000 s local

0.00 v
0.00 A
0.000kW

R MRS ST I A, T SRS R .
oy

R T

AT (1 R IR . S FTZE50/ AL P AN M B
L JAEEI R F A A
ESCHEE 1B SCETE, I8 [l I T — s

B srepswis iz, sorima, wmms.
SEMUE AR R TR LA R R

G| Rune b s, i XAiE T s AR
EEALH T A R

befl: LI RO B T

13.20 V
50.00 A
1.500kW

E ;jﬁ OFF
1/11 1.543 s local
| @ |lstop] | o ]

M GO 4k E:Ia 1T 15 11 )5 KRR L

I@l o FINEWHE W] S s B B SR, AR IAT 2 A R 2L

0.00 Vv
0.00 A
0.000kW

12.20 V
10.00 A
1.000kwW

0.00 Vv
0.00 A
0.000kW

E 17 % OFF
1 Tl
5/71 05:10m

[New || 1 ][sTep || co || on |
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1. g E

Operation mode = {U/IIP | U/IR}

OT disappear = {OFF | auto ON | ON}

i

Power ON = OFF | restore

No. U[V] I1[A] P[W] R[]
1 1000 1000 0300  1.00
2 1000 1200 0300 090
- 1200 4000 1000 035
4 1500  50.00  1.500  0.30
Uadj=00V _ 300.00V
ladj=00A  300.00A

P adj max = 1000.0W

R adj max = 16.000

Accept set value =
{direct | return key | from preset list}

Key lock = {enable |disable | except OFF}

Key sound = {NO | YES}

Alarm sound = {NO | YES}

Setup operation mode
Preset List
. n o Adiust ||mlt3
- - AN == i
F1EPT : Profilesg & —{ Control panel
—Display
Legend: U thresholds
I Option: | stand / Internal — ! thresholds
I Nicht bei jedem Modell verfiigbar / Not —Step response
m available with every model
= o Load profile from
Profile 1 al settings user profile = default | {1,2,3,4}
Function . —Supervision Save profile o
HAnalogue interface — | HLoad profile I_ user profile= 1 | {2,3,4}
I Communication = L{Save profile
I Options
— Function mode: {UN/P | UNIR}
About... —{Setup function Funct cycles = {1..254 | inf}
Link sequences
to one function
Task: 1 2 3 4 5
Seg: 1 2 3 4 §
Seq o

I::Saquenoe points 0-4

Backlight = {delay 60 s | YES}

Contrast = 80

Anal inJout. -
| IDigital inputs Sequence points 59
—Digital output
Analogue voltage =
[SToCTFRITIFCT] 0..10V | 0..5V
IF-U1 ] IF-A1]|
IF-G1|IF-E1| Digital inputs
IF-PB1 REMOTE/5 = LOW | HIGH

REM-SB/13 = LOW | HIGH

Uovp=33.00V

U<=0.0V Tu< =0.100s

U>=30.0V Tu> =0.100s

U< =NO U= =NO
{ No | Signal | Warning | Alarm }

l<= 0.0 A Tic =0.100s

— I>= 30.0A Ti- =0.100s

I< = NO I> = NO

Digital outputs
OVP/14= LOW | HIGH
OT/6 = LOW | HIGH
CV/15 = LOW | HIGH

{ NO | Signal | Warning | Alarm }

Step res {Us->Uo | Is->lo}

NS HOT K RO SH

— Supervise = {NO | Warning | Signal | Alarm}

AL HBERN S b, BRI . IFxx

L {dyn. A=2 5.00V[V|A]

. 2 o +

L E S AR AN BB S SN TR TR, SR B
JUEXIBGESH, DMERCSRE R &5 R B Sk
SAEHIEE A 3

HEA 2 Profile3g #.44 I F3% 75
General settings
Supervision
Load profile
Save profile

General settings +

#\ || General settings=¢2 8., J51A NI, AIHCE R

o BoRF, AR G .

Setup operation mode
Preset list

Adjust limits

Control panel

Display

siehe externes Handbuch / L rise time Tsr= 0.100s
see external manual [ [Talltime T sf= 2.000s
Sequence x

Function mode: U/IIP | UIR

Seq. cycles = 1

Ri seq =0.0Q
No. dt urv] [ A]
0: 0.500s 180.0 10.00
1:1.000s 0.0 10.00
2: 0.500s 180.0 10.00
3: 1.000s 0.0 10.00
4: 0.50s 180.0 10.00

Supervision +

N E Supervision 38, $51 FAIE, ATXHRE, A
(554, IR RIS W42 IR 1) R SOSN8 HE AT S

U thresholds
| thresholds
Step response

Load profile +

‘ Load profile from user profile = {1..4, default}
R B ST AT G B SR AR

Save profile +

‘ Save profile to user profile = {1..4}
2 HC B ST AT A T DA B E SR I A

PSI 8000 3U HS PV %
YR Y

>m
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7.1 EXRESH
Setup operation mode +

2 AT P B AR AR SRR 9 B (B 7 30, A
PR e 7 b e s S (e B, B i R B R 5  JA AT

U/IIPEX UNIR $RAEHER

‘Setup op. mode 2Rik: UNP
= U/l/IP DI ZHBGE R IR

=UN/R DG M. RN B EE, LA
BEATTM IO DY R e (X2 “ A L]
EHURSUE) #EHl. UNRBIERKRGE

= Options 3 i b RS /7 AT A6 F . fRAHD
AT B B T S, 4 S B R A
A, R A R 5 R

TEEHIRHAFRMRE

@ Output on OT BRiL: auto ON
=OFF BRI LA A, IR AT R R PARIRAS .

%ﬁ:DD’

HIR =

OT (i) IR 2 7 3 7
5y YR BRI R DA R . 43 [ 30T

o,

%I?E—

= auto ON

TR ) LSRR
/\EQ//M?J AIjJﬁ?ﬁfII’E, FEL Y5 H AR
FTIPIRE, FF—Eigtim k.

—8, R LU ER A S A ISR B & (L&

L, LERGSIR ).

“HRIRFTH” FRIEHIRES

‘Power ON
= OFF

= restore

RN OFF
T FR B R 4T S5 He R AT R B

PGP N 2 1 1SR 21 T i B b i P Y (R 4
PRI Z BT HPRZS o A RO i F PRCIR 2
NON, HJAsNE, i dif5 90N,

7.2 MEXTNEEER
Preset List +
A S 58 LA R TR AE
No. |U[V]I |I[A] |P[kW] |R[Q]*
: 0.00 0.00 1.500 |[200
2: 10.00 [10.00 |1.200 [|250

- 0.00 [0.00 1.500 |500
- 0.00 [0.00 1.500 |800

* FRAE (20 60) A LEUNRAE S AR 1
& FEQFIKQZ 1728 1K, o

JEOLT B AR A S AR, B

FIHZH ‘Accept set value = from preset list %A M IEH
W AR B —HTRAE, BTEWATTIIRE M. &
T IR TSERR b AT R B 18] “BRER” .

7.3 iFTIRER

0 =7

P T I B BREBR AL (R I 7 BEE e T A A6 o] 1 B L

EREaE T N7 I 8 1 5 E e !

Adjust limits +

FE AT 58 L KA foe /N AR o I eI R H O AR A b Bl
(R 7 by i P R 32 T3

B E IR EWRRE
QU adgj

= {Uadj.min} {Uadj.max}
}iZ Uadj min = {0 Uadj max} und Uadj max = {Uadj min.. Unenn}

ERERTSE SCRT i LRI EPRAT R B3 AR BRI BEOE (A B
52, ANVE S RIS t U AR R ) G DR IEIR)
Ao

?j{‘U\: OV, Unenn

U[%] A

nom
100 2

80 - ‘

60 + Yset

40 T ;
X
20 1 Uadj.min

I | | I I
20 40 60 80 100 I[%]
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W E BN BRE
@ adj

= {ladj.min} {ladj.max}
&Zladj.min = {O...ladj.max} und |adj.max = {ladj.min...'nenn}
TEMG R 8 SCRT A HA Y HBRAN R PR . A H AR R 41 (A A

Eﬁu\‘ OA, |nenn

52, AN R R HIAR 8 S e e iz FE A o GE B 0 R ) 7
4,
1004 * :
|
|
01 :
| R |
60 4 e — 4 3dmaxi_ )
! |
40 1 |
|
00 - :..dJ_m.'n >
| : | [ J: >
20 40 60 80 100 1[%]
W ENERRIE
‘P adj max Ej('U\ Prenn

={0 kW... Pnenn}

FEBETT 58 ORI Dh A ) B BRAN R BR o 7 B PR 0 8 5 B AN Bl
%, AVE R R HIOL R R R ) GBI R TR
4.

7.4 BCESHER

Control panel +
5237 (£ Control panel il & BHTA 5 & A4 1 4
HRMSH
BB R EEMNIBT AL
‘Accept set value Rik: direct
= direct FHTREH S ik el IS, B A B
DR R.
= return key ﬁéﬁﬁ-%uﬂ/\}:ﬁ"fuﬁﬁﬂﬁz}:éﬂ
WEH -
= from preset list ek 4 22 M E Preset Listi& £ 5,
o ) R
P I E R B9 5 E
A BETE I TE 28 42 ) TR AR PR 801 o
‘Key lock BRik: except OFF
= except OFF TR (P A e L) K p BisE, H2
OFF#ER 4.
= enable T EH 1 22 He SRR 4 B 0
= disable 177
25 1) T AR PR B0 0 A2 D 17 3 Ao ox 15008 (B B & W B AT AN

O =F

ZBEE I HEEAE o i AT T B2 W e KT,

ZRESEE (=disable) .

3 7 P AR PR A
CATEET, (L ZEUNRBES B B T _—
A [=]
‘Radj max Bik: 00 @ Key sound Bik: NO
={00...20 * Rinem } = YES R T SRR
IRUNRBACREL, EATE CTIMAMIG BT A
B, IR B AT, AEEmEaee TN LR
FE B 76 4% 1) GRSt P2 1R R0 722 @ Alarm sound B0l YES
- YES R R s, A R T R
urﬁ” j;,f;l:l
= NO i e A e (2
;i%?ﬁ%’gu HS PV 551 §E HHA. 16-07-2012 21
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1.5 EEEE i M
Display +
U[%]
s 71 E Displayist & B 58 SAIEI S5, 100 & 1Tt 1T
If T\ [
80 4 ..—.. Lo.N— .. L fd. 2
@ Backiight #Rik: YES oo et 3
= YES AT 5T 60 + /i 1 act
[ | | I
=delay 60s i/ —RfH FHigsEies], 60s/E 1 64T % . a0 4 / | | | !
|
@ Contrast ZRik: 70 f : : : :
= {40..100} 2090 1 0
S, Y PN > Ny N I | I I
AT %77 iy 22 2 B RN A B s T M L BB R T % L f TR W } >
10,1 10,210,3 10,40,5 t[s]
Usa 0
7.6 MS= 1 : I I I
|
Supervision + 0
SE R TISupervisionfit B K . BRI R R, W
A ER RSP . (2 Supervision3E ¥ U R AL ou- ERiAs Unen
= U<... Uoy
U thresholds {us 2
Ti RN 100
| thresholds t {u0>___99:59h} o me

Step response

7.6. 1 BER NS

U thresholds+

S [E U thresholds i it EHRIE (OVP) , LLKITES
IR 1 W 4 L 0

@ ERP (OVP)

‘U ovp

={U>... 1,1°U_}
NI AFS ey e it SR VA LV NN S/l BN IR ERik i v e

Eﬁi)\ 1 ,1*UNenn

X HOVPUIL_LR) A RIEOR . XA AT s s i, (Hd T 52
SUsEnT P TUSE S, DR, sk il f B R 2 A

fr1 7 P Tu> ) YR R AR DU R, %03 5 %
AR EIOVPE RE B, B i e tH I [A) T X

O TSI TSRS, AT R

U> R g

SRR R G FO YR o AR AR E R R A, A REFHRAT TH

.
u> s, IR

P==%
=
SRR IR MBS IR RREAEAE, ERME BAA T 4 ko

AR R . AR MR, S BRI . Us SIS
20— 8OV i () Uowpdit K HE T 588V
ov A LR R I 3oL R AR
(0 E5%,6.13. R, &SR ©)

e E PSI 8000 3U HS PV %7
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R JE gz
U[%
[ o]_‘_
T - '.—>1TU< ' U
A1 To < act
— | ! ==
| I
1T /7 ! Iy 1/ U
—/-F\k-—-l _\._[._.:._‘..
T/ || | | [
N
——————
0,110,210,3 0,4' 0,5 {[s]
U, o L
1 | | : !
|
0 Q : ;p
®u- Bik: OV
= {0...U>}
@< BRik: 100ms
= {0...99:59h}

WU FIEE KRR T, 5t 7 musint (] @ Tus)s, KK

s, e O Tu<p B R RRER, (55 %. 75 i
HITH)E, RIEHE R 4ERTo=100ms.

|Zl. U< ﬂi%g

JH:% PRI AR L

VNS

DA EE B R, AR RAT I

D. U< % XJE
AR LS H R AT AR, EENE B HAE 7 A 2
Bu< SR RIE

B 11 (IF-A, RT3 ) AT H: b — Ky 4 3 At 3o s Bl R s

2 1
H Jo

7.6.2  EIRRYIEE
| thresholds +

#0471 Z | thresholds i B K J Rt 7 W 42 Lg%

RLEsE

1[%]
100 4

80

60

40

20

‘I<

= {0... 1>}

@ Ti< 2Rik: 100ms
= {0...99:59h}

1S S B A 2 R KRR AT, 3 7w 1] P i<

B, R R S e O i< SThR A R,
BRI NTE . B AT, RIEAR RN 4ERTo=100ms.

D.I<

Jkt «’E%

s 5
e R T LY

D.|< s R
BEARR IS IR AT, EENE
()

=<

Rt

BIAMREE R, A BERHITIT ik

BB TT A K

fE5fm: R

\
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S g

I[%]
100 4

80

60

40

20

I’A

0
‘I> Ej(i/)\. |Nenn
= {|< INenn}
& #Kik: 100ms
= {0...99:50})

1 552 L A 2 VT AR R LA R, sk i i) @ T

G, MR RS . s i 7E P Tis PR R
B, RERARRWY . PR HR AT R S, i R A 2
To=100ms.

>

s, i
LA T R . AR S R, AR AT R
EHHL
Q!ﬂ» sk o

SEER R IS IF RS, ERME BN S A k.

fEsfem: i

= 1>

AR A Y (IF-AT LI ) T AJE bt S i th 0 B s i

55,

7.6.3  FYERAm S HEYR

Step response +

3T =] Step responsefit & SR 5 W 2 E NS S FF S
L R i L

‘Step response: #k: Us—Uo

Us—Uo W42 % 5 A LS R 52 B Pl S PR 22
Is—lo A 42 % 5 R IR 52 B P IR PR 22
‘Supervise ZRik: NO
NO Wiz 5 5
Signal WiEihE—1ES
Warning s —%5
Alarm PRG-I
®an A Bik: 10% loom resp. Unon
=+{0...1,1"Usom} HIERVFIRZE
= £ {0...lnom} R LR E

0 &%

HIJRHER 23 i B FER T 018 24— e E B

TSI ] BV 1 B . HEd: 7ETE 51
BCHIRDLEATIESL T, BT LRI [ HE [ M 100% 1%
B0V, F k% R 7 IR

Y BX i R B B4
TR E (S B S R EAT L. ez A 25, H

ERATIREM, 87 sen i @ Tsrm, R b
F5 e LRI

’rise time
Tsr = {0...99:59h} #Xik: 100ms
’falltime
Tsf = {0...99:59h} ZRik: 2s
UulLP WEAH
[%] S HUN|E)
100 —A— Tsr Tsf
—> dyn.A 7
80 | 1
60 |+
40 +
20
—t >
20 40 60 80 100 t[ms]
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HRAERIR

CN

WE/ERELRRE

{5 5 i e ) O T P S PR 72 (8 4
ERBRER, sk miaRE . B UG S IR R R AR

ufﬁuféz Huf

#i4E 2 Step responseftiitE, ikt R m L mgk

Bt TSR e ] P TP o 5 ARG e 18 T e st
EHRBEER, ok hiRE . B5EE S IR R IR

u'*.gzuxazu\.

114 2 Step responsefUBLE, ikt E R L kA,
$2%4): 3% £ Options

e

Options +

S AAREN T BT

Reset configuration

Enable PV mode
Enable R mode
Setup lock

7.7 WmEZRZIA\GLE

7.8  BUENIRTNEE
Enable PV mode +

@ PV mode = {enabled | disabled}

fiflenabled B &, Yok k fBECF A AF DI REMBL R 3. %
BB AR R T KA o USRI DhReAE 3 R & B LAPV
SURTRR R, A TR RE . KT PVIIRERLLKRHBE
HVBAR K JE ), 15255 797,,11. PV - KBHAE AR B«

O i=r

BOFEUNREEEHZ, £ E 30 #PV mode #disabled. N2
UNRBEWTE, PV SRS, S EE,7.1. & X

1EZ4 “.

7.9  fRHIU/ 1 /RIEITEES

7t E Options F 1 4 HPINFS A UNI/RIZATHL S A T . (
W, 14.3. & NEE “)

Enable R mode +

‘Activate R mode via pin code:
SEAE B R AR S e, ANBERIR K. ARBIUS, T
Options 3 i F Wik 5

R mode available:

YES U//REA/ERE 4 5 ELARRR HnT
NO U/N/RIEEA/ERE R AT
el B R AT i B iz . (WL, 7.1, B SURIES L ),

. N o . TR E NP AOQUE T EIH20 * Uyom * Inom VT 5T R IR ome
T PR A W E RIAE U R BIBRUCIRAS G it it T I BRPIRAS)
HENIRFANERG, SHRERE, RREEkE A0
N
A EE!
BMfEF=mECEFAPINGSIE, MESWizieERHIFfERS!
Reset configuration +
®Are you sure ? #ik: NO
=YES WA BN B 1B L
=NO AT
Profile Are you sure?
Function {YES|NO}
Analogue interface
Commiinication Ser:no. 1234567899
- - - Activate R mode via
Options Reset configuration |_pin code 0 0 0 0
About... I:Enable R mode
Setup lock ] |Lock setup via
pincode 0 0 0 0
PSI 8000 3U HS PV %7
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7.10 $iEFMEE

Setup lock +

NEEEI, DABUEF M E . EIA— > H0E 152 18]
4T AR PINGS .

@ Lock setup via K NPINSY
pin code: {0..15} {0..15} {0..15} {0..15}

e FH AR A PINAS
Reset configuration
HeeHAHRIPINGS A Refigst, =i H =l Reset configuration

UL E . (HRE IR E, P USICPINGS RSO0
T %

==
A EE!

ENFEEROARLEE, FEmREESETR ERYREE !

8. HFIRHFE

8.1 HHEFXITH

HYRFF A Fr=m it . $1FF IR G, Bonashl E Rix e
R AFRAR, Mt SERR, S SEERA. EiRE
BRI, 7. 72 i E <) F— “,PowerOn” £, BHE
PRI R R RS . BRUIRES T 8,0FF &g, UL 1L P
B SE (B AN IR S A & R P i BRI RS . R
I “OFF” , RIRFTIFF= &, URNEIS EE N0, PRI
EMEN100%, HiHWgIT T, EI% AN, restoreit, 7= @ITE
S e (E AN IR S BT 2R K

8.2 FHIEFXXH

FH VB 56 6 B P i A L YRR PR — o A B S R R
W A RS, ThER O RURE A, LR, P
e CiP

8.3 HEILEEHER

a) AEMEZEL. R HEklocall LR #], 2F S E3h%
FH: O remote-icfEfk X, @& E M5 MVSEL (511)
, CSEL (5]JH2) FMPSEL (5H18) , PIAARESH AR (5]
J13) , 5]J5 “Remote” w77 fhds A ). FHorilik
B, 2, 8f113 (MATSHZ,,10. AEREMEED O 1
W HURS A E M. BT EEUs, Boemmh, R
MG AU, IFPBEE.

b) ALAEMAFELIIF-AT: W= 5 ilocal iU, B T )E
BT OMEIEE, “SEL-enable” 3|122i#idVSEL (5]
JHI3) , CSEL (5]J2) FMIPSEL (5]j#1) , LA&XREM-SB (5]
JHI23) MEE, KrE e, FiN1, 2, 3F1235]
(WS EH,10. WEBRLEED “) 195 (B A5 214 Rl
ZIgE R B NEFEEHIE S, KoM, JFRE R)E T
U, RIPYEE .

O =r

TE i R B — LI F a[ R % e 25, KT
H 75 IR R, 755 S0 OB 15 B A 1E 40
o 10.4 Z 5T HHTE I AT 256 B LIIF-AT, (H
A2 5| IS 15 I RS A A

C) ALAKCF IR WER T ik local B i s 5 R 3h #
O AR, ANEE OGRS (R W) RER T
FEEZE], JFOR B S OISR BOE M, H PO

8.4 WERE

i R R T DA BRI P BB R R iy iR R R BT HORAT %) BAM R
MR R ETSIAR. o R (OVP)IG K i, R b
LL“OV” REXAGFELE, WEBNEOK “OVP” 5 jH14,
R CIF-A1 (R BECA I35 1 “OVP” 3118, LU R IR 2
SRR A IR

[ 3B 50 00 3 T 40 M s B9 S B BB JE AT B E B IE R 120%, &Y
PR AIESTT R IR !

W R SRR R, it S RATIE, OV RS SUAME BIH

I TR R [\ [ N
DRSS WRHETIRAELE, WA
OVPHF IR AR & i s T A VB e b X ol By i LT i
B WA . 15464 T RSN Y%

8.5 JHBIRE

— B R =B ARG A A BT IR (OT)4E %, &
mEs ESHBL “OT” XA, EHFRR, N BB DK S
6 “OT” , DAABIMEDMEIH9 “OT” (WREAEE W
RE—IRABES. BB IR AR, RIBRE (K.7.1.
EXRESE ) ARSI EIE. RA JNEATA I
FIE (10KWHLS = 24%, 15kW B15= 32%) Rl isk Hiii 7] b7 ) 44
HHEEA 2 AE,

oz (IO ;1 s 22 36 007 1 oS4 &0 7 1
ko O R LI P T P B R X . S B L ]
B X 20 T 4 T 2 X 2

8.6 AEHEE. HIRFINE

F Y05 B R A7 P B vk S e e R . R e e R R R
BE AR T 5 B A, 72 DUE R (CV) B R . H
PL “CV” RS CATER HI k.

o L PR RV R BUE R R, 7 i 4B I (CC) R
X, HPL “CC” REXAERE K.

KRR B —4FE, RPO... Prenn AT 8 T3 R .
DR SIEB F AR L S R TR IR AR, i ThREGE, HAE
i 1B BRI R AR . T R IR e TR Mt L I . AR
i FRRA DR R AR ELRE M Y, AT T RE BT S R -

B11: 7 AL AR S, DR R e AEVEE .
FLS A PR AR . SR Y i ) L s 3 85 L PR O o SR BB
1S/ R NP A S R 27/ w f N (PR D 1 (18

B12: 7 S AE T BN,y e e BB e
DB EAE T IRVEE N . RIEP = U * 1A, Fri s R
T BECE — Ul . — BRI BOE D, o th f it 2 i
N, BRI RS R IR, SEPRIIR AR AL T
BUE R DI HRMMIRZ T o 7 dlok ME D)% (CP) i 31a
WA (CO .

CC, CV Ml CPHIX =Rt ] il nf e B2 1R pg LA
EIEG AR TR, A AR DR IE R ORI
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8.7 IEIEEUIHEHE

TR 11 F She R e R 470 800 2R ) PR I o TR I 2 PR T —
SEAKT, BRI IR E M BRI, UKL P
BN

IR N3 T 7 5 JE i Sensedih T b, T 2 1F iM% 1k 7 24 5
dho LIRS E DRI AN R SL S, I I 6 A S R e T
B LR SRR R, AT 45 R LU 5 7 8006 £ PR AR 4
Frir i oL o

RARAMER S WIS EER, ARMS A AR,
R R B9,

8.8 WREAXERIE

A7 A HT B —A400VAHZ B i) = AH A, AR IR ZE RN
+15%. MM E340V...460VE N LG E . fEIZTuEN, ™
A fRAETC A MR, 340V ACLA N RIS N U N R, Hs
AR RAS, IR . W R 460VAC, 4R —Ff.

==
<
& FE!

Rz Ge 3 N K H R IR SGE [E !

8.9 EIEAEREMAE
AR, WA ER (B4T, BB , ek
FER (DK WREARR, EATSX BB RER. Fi, Dk
Lrprrf g BUE, 5B IR R R AR T ST i

LTS R R TSR B, A1 R A
Fi, WA min il SO T 2 R RIER . B LT
100% FFHk . A ULZE 2 HE IS FE B 3 P 4 R RV

#|e

@

., INNEENEN
]
ENENEENN

- INEEEENN

- DN

o | [ ][]
LD

Il 0. Bk 4

\
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9. #HKNIZFEOF 10. HAEFEREZO
9.1 —MRER 10.1 —fER

ALY SRS 2 T IR SO L AR R R DR . BT AT R AR
Weri bR s o bR B e (BT .

e USB (IF-U1), CAN (IF-C1), RS232 (IF-R1): 2000V DC
¢ GPIB (IF-G1): 2000V DC

o Ethernet (IF-E1b): 1500V DC

o JRAEIEZO (IF-A1): 2000V DC

O =r

PERFFRE LI H T FEAE AT, SER A PRk, &I E

1 25 I AE A 7 A2 T H A M Y i oK

B O -RIF-R1 (RS232), IF-C1(CAN) #1 IF-U1(USB) i
G KB RTML . — R X, — & s — k2
1304 HIFHHE N B8

GPIB¥ 4 O-KIF-G1 (IEEE 488) N4 M4 F £ k1567
iRt — 1~ SCPi 445 .

PLRPI/LANE IF-E1H R ESCPIE 44, LRI Al. &
A BIE A — S IUSBER O, AEg S FIF-U1 15 [/ 77 5
BEORIF-ATUNY RS, R f 2 IR S i R AE b B A
WEOER, DMAERGREES, B2E0, &5 E8N
RHEETRR, BT RACE ARG TCD |, fEE D R—iE
R, AT IR A B W 1 3RE .

9.2 EEEOF

BORE LG, RESEsRN. FEEO-RE AR,
T AR T VAN 1 i bU

IE] + £ Communication + %’Zﬁ‘iﬂiﬁ)\% w6
BiE

BRI O -RIF-A1 5Ethemet-RLK N -RIF-E1BAh, i H &
BRI @ B b R IR, M2 &7 IR
EEE, BT R ERIR S . SR D

BT il e RS

BRk: 1

77 i G B 30N A 4 i () .
B dh, AT RE KIS

= SlotA: {IF-... }

‘ Device node

={1..30} SIS —E
R 2
=

A

EEXREMZEOF

EON AR -FARRMRESE, e 0 -f P FAbh g
B EAE, 5% I,

WE. g (BAREBEEIESS,2. SR “) 15054
WD R S E R, BT T AIT)RE:

o ILAEIEMHIG . BRI ER

o (0T, OVP, CC, CV)R#&
o RN FESPAE

o GLFEAT T/ A

B E A A 7E0...5VERO... 10V L B Ja [ F#efE. B/ ik

EXRRTERAENHEENER (WEF10.3)

A5 FH 156«

o AL H R kIR = M FEH “REMOTE” (5)5] i s e
Eaxill i Give

o EENEM RN W AR, BRI A LB IER, JF
RN AR ZEASTA R TR EEENBEE (HKR12V) .

e REM-SB GZFERFHL, 1351 ) 5] BIE AL % T ONZ4l. = /8
R, WS E SR IRES AN “off” o e MBS MR
FFRF . ABANE F T4 %47 B W Nlocal & . BRI &
FEH16.9,

o LIEF 7O EVHIETEE, MA1OVLLTHIBEER, Bam
FEVIHESH 2 Cayis) , FEE AR E100%
JE

o TR BRI EUNREE S, B I BR80T o
BURAS, MR HIA AT . RS A Rl Bl 0
e

o BAEOXMAERENMHIRE B SEEE%.

10. 2 D-SubifFEERF

.

VSEL
CzEL VMON
CMON
AGND
DGND
Remote R SB
oT em-
OVP
cv
PSEL
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10.3 AEEOFHIZE 10.4 [z F =451
IE] + = Analog interface + A EE!

BB S Fo VR X P BRI D e S8R i -

Halogue 1n. <ou
Ligital inputs
Digital

out.put.s

’Analog voltage k. 0...10V
=0..10V *30...100% 1% & / L FrE 2 iEF£0... 10VHL JE
=0..5V  X0...100%[1 % & / SLPrE & iE$20.. .SV .

R N4 VREF 51 BIE) 225 HUE Bl 5 sh il 5 2] ik prig
HEYEE, A N5V, EAN10V.

VISR OB RS = me A E i s ! AAXRHE
RrmBY R EEHE, FAWRARIIED, EEEHIRE
(#0: PLO)HREMEE, HARAERBLETRREER

AT,

4 REMOTE /5 BRik: LOW

= LOW W% S HF ELOW (Hb) , T~ i s e A
PR .

= HIGH W% 5] I EHIGHE & &4%, = 5
ESlp iR il

A EFEE!

%S| BEGAZEZIHIGHRE . 2R 2, WMRSIEIRAHIGH,

#]& / Power supply

FEEEAR it
Control input OQutput
+ Gnd _ +

L Gmhhi><;
it 2ok

(SPSIPLC)

&l 10

O #=F

PLCEGAT I B 155118 4 15750 H T 192 67245 ZIREMOTE
E{REM-SBIX FEHIIA 5] iF: ELOW., 155 A1k IE1EHI
R

REM-SBFREMOTE fir N B i) Ji2 22 B an 1«

ZIIHES, Rk ALTELTIZES, BiElocaliE —
WHGE
+

@ REM-SB /13 BRik: LOW |
SLOW  HURESUMBELOW (M) . I E Ui )R#
= HIGH SR 5 R EHIGH, TEXRITH B
A EE!
Z5 I MEGAZEZIHIGHR T, 82, MRSIEIZAHIGH,
ZSIHEZ, FRNERMEIEKAXA, BRIElocaliRz#
BiE.
®ovP /14 BRiL: LOW
®o1/6 BRiL: LOW
®cvie BRik: LOW
= {LOW | HIGH} mxiﬂzﬂmthﬂtﬂEDLLLowﬁ

HIGH H P & AT T e RS
;su%%g%ggu HS PV %71 E HEA: 16-07-2012 29
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Wt x/FF

135 i1, REM-SB* [ i 2 b THRAERES, EABUR T g &
U3 R el WP e NS VR P R R 2 e S N E NE PN
vt BRAR s localtii, RS MR R RAER . A
PGP, i 51 IREM-SB (JWL#57510.3) ik v, LOW*
BOE, TR, SRR =R Bk AR E R (GND)
RO . WERIEOHIGH, IR, Bl Z4TF, Mk
M O FRERD .

O #=r

PLCHIE 7 t1 I Al BE 72 1L LA, |5 Ay B e ] GEA 5

. HFE AT ET TSR HIHAR M -

B

REM-SB DGND

el

b OE I S A
BRSNS B AR SN, TR i A A B R A
o

HEIRFREMOTES| JAHR I Zn, Bl i fEfam], HA
2= local sz i i o

RS : REMOTE = LOW | HIGH
R M REMOTE = HIGH | LOW

ARG i Ref i F 20 Ht ok T3 5 B B FREMOTE 5] Y
LOWHEHIGHEE -

® ®

REMOTE DGND

-~

==
& FE!

Z5 I HEANZEZIHIGHR T, 82, MRSIEIZAHIGH,
ZsHEE, FRMNERMEEKRAKXA, BRiElocaliEz#H
BE.

==
& FE!

EERME AT FRE T REREERLTIEES, B
HERMESIN EAZEEKE, XEBURTELZEAONEMN
REE!

W EE ATz S

S BIVSEL (H%-U), CSEL (H3fi-1) MPSEL (Lh%-P,
AL SO0 N AN ILEE 1 . BT H 950...100%
B4 B T X s B 0. 5VERO.. 10V N HUE B E

O #x

LRI L] Y ZFEFE ) 68 A2 BER B E T = 1 i E fH

B2

® .

MEXIRME

T s e A SE PR S i R A T e . RN Th R
Wt H, FAE & 2 E R A B R iR . VMONS CMONS| B
FIZ$0Ei20...10VEL0...5VALF0...100% ) 52 b B i A

i AN B I 4% T DATH S DR AR
HELE

® ®

=0
B DR i, B RAEZ RSN, WOVPECY, R
FNA P REE BEURE (IL,10.5. BUDE: O 5 RS “3% .

XL L A P 2 — v PR B S LR R, ANRESKEILED
BT . TR R FT T — A A 4k i 2 B ARE B R i R
Wi, MITSRBILED, ST & Ha7m -

FHNHL, X £ B RE 2 232 S C OB B
245

10k
:
[}
:
—
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10.5 BHIZEO S|

Bl NS A R KF HASH
. 0...10V 5 0...5V %% Unom
1 VSEL Al -&/‘\Efﬁt EEJ_E E/‘] 0100% *%flﬁfgz < 02% @ 010V 7@
. FEWE: <0.4% @ 0.5V il
2 |CcSEL A L 0...10V 55 0...5V XL Iom Y | g 15 R 5100k
0..100%
N.C. AN
(| DGND POT | 24 Hifi +Vee, R RIRAAE B
AR = LOW***, Utow <1V HUEJGEE =0 ...30V
5 |REMOTE DI | ENEMIMEETI: | A2 = HIGH, Unisn > 4V il BV I, e = +1mMA
P = JF Rix: JFHEERRX DGND
TS AR 3 %= Vee*
N OT/PF = HIGH, Usigh > 4V | filth 5V i, HIJiLEK +1mA
6 |OT DO | i OT = LOW™* U 21V |Uce= 0.3V I, Iy = -10mA
Upax= 0...30V
Ji 8% -4 % DGND
7 [N.C. i
e 0...10V 5 0...5V X 5 Prnom  [#5#/%: < 0.5% @ 0...10V i [
& A . IhZ H WX
8 |PSEL Al | BoEfE: ThE 7 0..100% FEHIE: < 1% @ 0...5V Jti [
P 010VEJZ05VX¢E UNom
9 VMON AO SEPRHE. : A
L B ffy 0..100% e = +2MA i, K < 0.2%
o i 5} S Inom (1 | FEER L3P 5T AGND
10 | cMON AO | Sehre: i o...10\o/jao...5vﬁ£2 INom ]
0..100%
11 | AGND POT | BHiME 525 HfL -SEL, -MON, VREF {55
12 |N.C. &
K =LOW*, ULow <1V LS = 0...30V
13 |REM-SB ]| A H 2 A Jt = HIGH, Uhigh > 4V BV I, Ly = +1MA
Jf = OPEN Rik: JFEEHARXT DGND
5 o OVP = HIGH, Uy, > 4V TETF S AR 47 2 Vee **
14 |OVP DO |idJEfE ey .
FULHR J OVP = LOW*™, Uy, <1V | it 5V B, il +1mA
OV = LOW™ U <1V Uce= 0.3V I}, Imax=-10mA
15 |CV DO |45/ i % e A oC - HIGH. U vay Upgax = 0...30V
= » UHigh F R4 % DGND

* Al = B AR, AO =Hl I, DI = Hrf A, DO = Hv i, POT =rafi i)

** PNER_E R EZN 13...14V

o BOABE, RS BCE T

\
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11. PV - KPHRERMBHR AR

PN L IR Th BE AT A A FL I REASL DU B RE FEIRAR IO A5 PE, E
TR R P 7 THI 465 45 T P PV I B AT L 7™ il B0 B 3 R I
AR, s, 7.8, WAEOLIRThAE “ ik, HIEM, ©
AELARRAE R AR AR o B0, B8 DR B2 BeE HL
s, JERR— AR - TR E M, SRABLT R e FL AR
RFIE PR A£G o

1.1 HFiRFMH

FHE T PVILRE M

o WURH OGP, T BE Dh AR AN AR AG

o WIRAMHFTIT, BOEDIRATH L, R R E -
o WURHMHATIT, BUE DA MR BEBE R B 1T A2 2

o ATULHIATIR T AE 07 30— #, Sl st 1 m R 2 )
PV Zhfg

o FRUCCIH I, fea AT TR A BEE R AR B R AF
o DNRMHHRIETROE L, H il i KO FRAEIR E

11.2 KENRE

BEREDC-ACH A 85, 32 17 A BH Al H VAR T 400 () 488 1 2

PR

1. EPHRIEE TR, BOEPVINGE, $EREAE I AR RS
WBREE, I T TR .

L)
[n [ @ Jr=<] J[oH]

B 12, R T

2. T ERE L, W IHREA T BTN

3 HmkHm et — I ENEARE (W) .

4. ITJFDC-ACIEAL 2%

FEL Y5 TR T I PO L 5% AL 1 O S 8 EEL AR 1) T S 5
M2k, TEMh&ME T s, waEmii= 8A,  HIHIIE
(MPP) = 8kW, #RJEHRHEU-15:1E B 20 1HH Uver FMUige

. BE[AARERIFISR, B SER— KN, HEFEA U
Microsoft ExcelZ 4 HllEnTit H A2, —&PVEE— %
HJ 751X LEZE 15 P N\ 5 R0 K 3 B HE R A [T B #7461, LAE
JEE ISR N R FF I 26

BEBS RS I AR SR A TR . A T BRI e A& E, AT DA
EHIAT TR DR

5. VAT LI I W

M YR SIS AN B B AT A T .

1+ ==
SFTE
& TR!

ERMHEE (SURLIKPREERmRE BE) BURF I
RIHIRE. HIRMBETESSEMEBES TDC-ACH
LRAKZHRE. ATRIPEER, BILSREIERPRR
(OVP)Ig HFELR/REAMARE. 17.6.1EF TUovpliH.

11.3 RRFBREI &4

o MNP FIEE S, AR E N, IR %)
BE. WEEY7.4. E SURMESH TR/ « “BIBIIF B
B HIRE” .

o ZMIRE OIBEN, MG, BRMIERRME 0L
) ARERE . BFINPSELFICSEL S H fr N\ AN i 15 52
RIS, TREOFFH, TREW AT THAS K
e JE BAME

o IHRPVEIRAREFRHET (I,Options“EH) s, %L
BEHIHSEQ)UIATTH .
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T 1: T 2:
B KB A&
|
30.0A 9.00 kW
I v + 8.00 kW
I -~
| 7~ \\ 7.00 kW
20.0A 1 i \ 6.00 kW
i prd \ | 5.00 kW
l 4.00 KW
' 10.0A ~ 3.00 kW
7 : | 2.00 kW
1 \\\ 1.00 kW
0.0A i : 0.00 kW
0.0V 250.0 V 500.0 VV 750.0V i 1000.0 V 1250.0 V
UMPP UIdIe

13, BRI HAEEPV 28

12. HS - SFRKIT
KEJFIEH —HSThRE, BTl Tt aE, St s sEs
IS .

o BLINBENRAMER S, AP, i & fu Rt L by
BARSH. WHIFIR.

A\ SHEEER!

IR RERT BB AT REE B G ERT, FiHin=4 RS
i

G
R RE, RIS E R S AT SR |

12.1 BREEH

o ARELAG AR BRI R R B, R SV HEAT 1% R 1 |
o teo BRI B SRT f 8, FH St AT AR O A0k h 25 B A
H3k.

o H AT Ik S ERAE T B RN B R ZhRE, R R RIBR
WAL AT -

12.2 RiERER
COUT

ARSI 7 i R R A A, R OIS R S ) B AR TR
fA.

Unin> | Puin>

SR VCBEEL (17 il N Z B A K 8 /N Y P s S dme /N SEBR DD R IR
TR, sk e T BRSNS

T R&ET 8]

5 LTI i, XA b A R S A RHE I EE S . iR
MR K A B

L FBTIE

5T RN (E] i, X W RS SR R E S %M
AT R AP BRI AR B RO

12.3 EAKIREIEE
REREE R — AR, SRk e iess), Jmm—

AHIAUIAL, FIRAU = N (F /) (s Comie (i) o £
= F/ dU? (IR EAIE ) AR, F = 19200046 K72
W, NIKEDERIEBR, dUN FIt e P& E 2, FAH
% SLHOK KR I S5 1R A N R R (E . o
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Reprint, duplication or partly, wrong use of this operating guide
are prohibited and might be followed by legal consequences.

A. Danger to life!

Hazardous voltage
The output voltage of some models can rise up to ha-
zardous levels of >60Vp!

All live parts have to be covered. All actions at the out-
put terminals have to be done while the unit is switched
off from the mains (mains switch OFF) and may only be
executed by personnel which is instructed about the
hazards of electrical current. Any connection between
the load and the unit (at the output terminals) have to be
scoop-proof. Applications connected to the power output
must be configured and fused in a way that prevents the
use of these to cause a damage or worse to the unit by
overload or malfunction.

A\ Caution!

The DC output can still have hazardous voltage for a
certain time after the output or the device has been
switched off!

0 Keep in mind:

e Only operate the device at a mains voltage as stipulated
on the type plate

e Never insert mechanical parts, especially from metal,
through the air ventilation slots

e Avoid any use of liquids of any kind in the proximity of the
device, they might get into it

e Do not connect voltage sources to the device which are
able to generate voltages higher than the nominal voltage
of the device

¢ |n order to equip interface cards into the slot at the rear, the
common ESD provisions have to be followed

e The interface card may only be plugged and unplugged
while the unitis completely switched off (mains switch OFF)

¢ Aging of the device, as well heavy use may result in un-
predictable behaviour of control elements like pushbuttons
and rotary knobs.

e Do not connect external voltage sources with reversed
polarity to the DC output! The device will be damaged.

¢ Avoid connecting external voltage sources to the DC output,
especially those who can generate voltages higher than
specified for the device!

\
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1. Introduction

The high efficiency power supplies of the series PSI 8000 3U
are ideally suited for test systems and industrial control facilities
by their 19“ draw-out case.

Apart from standard functions of power supplies the user can
define and recall different presets of set values, supervise set
values and actual values by definable limits or create function
runs of configurable preset values with the integrated function
manager.

Optionally available, digital interface cards provide an even
wider spectrum of control and monitoring functions by means
of a PC. Another optionally available extension card is the
galvanically isolated analog interface IF-A1 which can serve to
control the device by external means, like a PLC.

The integration into existent systems is done very comfortably
by using an interface card, while there is no need to configure
the card at all or with only a few settings.

All models feature an adjustable power regulation circuit, as well
as a ,Share Bus* terminal which enables parallel connection
with symmetric current distribution.

The integrated options HS (high speed) and PV (photovoltaics)
offer a higher dynamics contrary to standard power supply mo-
dels and enable running tests which are typical for the E.U.T
stage of solar inverter production. The PV option will control the
power supply according to a certain characteristics.

The main functions at a glance:
e Set voltage, current and power, each with 0...100%
¢ Adjustable overvoltage threshold 0...110% Unom

e Optional, pluggable interface cards (CAN, USB, RS232, IEEE/
GPIB, Ethernet/LAN, Profibus)

o Optional, analog interface for external control and monitoring
with extended features

o Power ratings: 10kW or 15kW

e Temperature controlled fans

o Status indication (OT, OV, CC, CV) in the display
e Supervision function

e Function manager

2. Technical specifications

2.1 Control panel and display

Type
Display Graphics display 128x64 dots

5 pushbuttons, 2 rotary knobs with
pushbutton feature

Operating controls:

Displayed formats
The nominal values limit the maximum adjustable range.

Actual values and set values for voltage, current and power
are displayed simultaneously, the set value of the overvoltage
threshold is displayed seperately.

Display of voltage values

Resolution: 4 digits

Formats: 0.0...999.9v
0V...9999V

Display of current values

Resolution: 4 digits

Formats: 0.00A...99.99A

Display of power values
4 digits
0.00kW...99.99kW

Resolution:
Formats:

Display of resistance values

(only with unlocked option ,internal resistance control“)

Resolution: 4 digits
Formats: 0.002...999.9Q

00Q...9999Q
Time displays

Times are displayes in 4 automatically switched ranges.

¢ Adjustable internal resistance (optional) Resolution:
o High speed ramping Range 1: 2ms 10 9.999 s
e Parallel connection with Share bus Range 2: 10ms to 59.99s
. ) . Range 3: 1:00m to 59:59min
¢ Solar panel simulation with PV Range 4: 1:00h to 99:59h
Accuracy:
Range 1: 2ms
Range 2: 10ms
Range 3: 1s
Range 4: 1 min
. E Operating Guide
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2.2 Device specifications
PSI 8600-70 3U HS PV PSI1 81000-30 3U HS PV PSI 81500-30 3U HS PV
Mains input
Input voltage range 340...460V AC 340...460V AC 340...460V AC
Required phases L1, L2, L3, PE L1, L2, L3, PE L1, L2, L3, PE
Input frequency 45...65Hz 45...65Hz 45...65Hz
Input fuse 6x T16A 4x T16A 6x T16A
Input current max. 28A max. 28A max. 28A
Power factor >0.99 >0.99 >0.99
Output - Voltage
Nominal voltage Uyom 600V 1000V 1500V
Adjustable range 0OV...Unom 0OV...Unom OV...Unom
Stability at mains fluctuation +10% AU |y <0.02% < 0.02% < 0.02%
Stability at 0...100% load <0.05% <0.05% <0.05%
Ramp-up time 10...90% at 100% load max. 30ms max. 30ms max. 30ms
Ripple *** < 400mVpp < 800mVpp < 1000mVpp
< 80mVrms < 200mVrms < 350mVrms
Accuracy * <0.2% <0.2% <0.2%
Resolution of display 100mV v 1V
Remote sense compensation max. 18V max. 20V max. 30V
Overvoltage protection threshold (adjustable) 0...660V 0...1100V 0...1650V
Output - Current
Nominal current lyom 70A 30A 30A
Adjustable range 0...Inom 0...Inom 0...Inom
Stability at mains fluctuation +10% AU |y <0.05% < 0.05% < 0.05%
Stability at 0...100% AUgut <0.15% <0.15% <0.15%
Ripple ** < 30mApp < 22mApp < 19mApp
< 12mArms < 11mArms < 13mArms
Accuracy * <0.2% <0.2% <0.2%
Resolution of display 10mA 10mA 10mA
Transient recovery time 10....90% load <2ms <2ms <2ms
Output - Power
Nominal power Pyom 15000W 10000W 15000W
Nominal power at derating 0...Pnom 0...Pnom 0...Pnom
Accuracy * <2% <2% <2%
Resolution of display 0.01kW 0.01kW 0.01kW
Efficiency 95.20% 95.50% 95.50%
Output - Internal resistance ****
Max. adjustable resistance 171.4Q 666.7Q 1000Q
Accuracy <2% <2% <2%
Resolution of display 100mQ 100mQ 10
Regulation time of set value to actual val. ~2s ~2s ~2s
Miscellaneous
Ambient temperature 0...50°C 0...50°C 0...50°C
Storage temperature -20...70°C -20...70°C -20...70°C
Humidity rel. < 80% < 80% < 80%
Dimensions (WxHxD) ** 19" 3U 595mm 19" 3U 595mm 19" 3U 595mm
Weight 33kg 25.5kg 33kg
Redundancy no no no
Isolation +output to enclosure 1000V DC 1500V DC 2000V DC
Isolation -output to enclosure 300V DC
Isolation input to output 2500V DC

Analogue programming
Isolation voltage
Input range
Accuracy
Input impedance
Digital programming

Cooling by fans, air inlet on the front, air exhaust on the rear
Safety EN 60950
EMC standards EN 61326, EN 55022 Class B
Overvoltage class 2
Protection class 1
Pollution degree 2
Operational altitude <2000m

Series operation possible (with restrictions)
Master-Slave no

Parallel operation yes, with current distribution via Share bus
Master-Slave no

Via built-in isolated analogue interface or pluggable analogue interface card

Built-in interface: 1500V / Interface card IF-A1: 2000V

0...5V or 0...10V, selectable
<0.2%
53kOhm

Via pluggable interface cards: RS232, USB, CAN, GPIB, Ethernet

Article number

09901444

09901438

09901439

* Related to the nominal value, the accuracy defines the maximum allowed deviation between set value and actual value.

Example: a 80V model has min. 0.2% voltage accuracy. This is 160mV. When setting a voltage of 5V and with an allowed maximum deviation of 160mV, the resulting

actual value could be between 4.84V and 5.16V.
** Enclosure dimensions only, not overall dimensions

*** MPP value: HF 0...20MHz, RMS value: LF 0...300kHz

**** Unlockable option
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3.2 Scope of delivery

1 x Power supply unit

1 x Printed user manual(s) with CD
1 x Plug for Share bus (plugged)

1 x Plug for remote sense (plugged)

4. General

41 Prologue / Warning

This operating guide and the device are intended to be used
by users who know about the principle of a power supply. The
handling of the device should not be left to persons who are
unaware of the basic terms of electrotechnology, because these
are not described in this manual. Inappropriate handling and
non-observance to the safety instructions may lead to a damage
of the device or loss of warranty!

4.2 Cooling

The air inlets on the front and the air outlets at the rear have
to be kept clean to ensure proper cooling. Take care of at least
20cm distance at the rear to any surrounding objects in order
to guarantee unimpeded air flow.

4.3 Opening the device

When opening the unit or removing parts from the inside with
tools there is risk of electric shock by dangerous voltages.
Open the unit only at your own risk and disconnect it from the
mains before.

Any servicing or repair may only be carried out by trained perso-
nnel, which is instructed about the hazards of electrical current.

Opening the unit is normally only required to replace a fuse.

4.4 Redundancy

Certain models feature redundancy. It means, they contain two
or three power stages and if at least one power stage is remai-
ning operable, because other power stages have switched off
due to overheating, the power supply will continue to provide
power to the output.

5. Installation

5.1 Visual check

The unit has to be checked for signs of physical damage after
receipt and unpacking. If any damage is found, the unit may not
be operated. Also contact your dealer immediately.

5.2 Input connection (single unit)
The unit's AC input requires a three-phase supply, plus ground
(PE).

The connection is done with cables of proper cross section.
See table for examples. The table takes regard of connecting
one unit.

L1 L2 L3
@ Imax 2 Imax (2] lmax
10kW | 4mm? | 28A | 4mm? | 16A | 4mm? | 16A
15kW | 4mm2 | 28A | 4mm? | 28A | 4mm? | 28A

We recommend to use
for 10kW/15kW models:
for every phase and ground (PE).

at least 4mm?

5.3 Input connection (multiple units)

If multiple units of same or different power rating are connec-
ted to the same three-phase main connection, it is required to
consider the current of the phases in order to gain a balanced
distribution. Models with 10kW will cause an unbalanced current
distribution when using 1 or 2 units. On the other hand, 3 units
would be ideal.

Example configuration for 10kW models:

L1 L2 L3
(A) (B) (C)

PSU 1 L1
L2 1

6.6/10kW 3|1

PSU2  Ll——1
6.6/10kW |-
PSU 3 L1

6.6/10kw a1 |

5.4 Input fuses

Fuse protection of the unit is done with up to 6 fuses of type
Littlefuse F16A/500V and size 6.3x32mm. They are located
inside the unit on a mains filter board which is located behind
the front plate. In case fuses need to be replaced, the top cover
has to be removed.

5.5 DC output terminal
The power output is located on the rear of the device.

The output is not fused! In order to avoid damage to the load
application, always take care for the nominal values of the load.

The cross section of the load cables depends on several con-
ditions, like the output current, the lead length and the ambient
temperature.

Up to 1.5m cable length we recommend to use:

up to 30A: 6mm? up to 70A: 16mm?2
up to 90A: 25mm? up to 140A: 50mm?
up to 170A: 70mm? up to 210A: 95mm?
up to 340A: 2x70mm? up to 510A: 2x120mnv?

at least per DC output pole (flexible wire).

Single cables like, for example, 70mm? can also be replaced
by 2x 35mm3.

When using longer cables it is required to increase cross section
in order to avoid voltage drops and unwanted heating.
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Figure 6. Input connection 10kW/15kW

5.5.1 Terminal types

e Models from 400V output voltage
Screw-clamp terminal, plastic
Recommendation: ring cable lugs 6mm

5.6 Grounding the output

A\ Attention!

Grounding of the DC minus (-) output of single units or
multiple units in parallel is always possible. Grounding
the DC plus (+) output is only allowed for models of up
to 300V nominal voltage!

A\ Attention!

When grounding one of the DC output poles take care
if the consumer, for example an electronic load, is also
grounded on one of its poles! It may become a short-
circuit!

5.7 Terminal ,,Sense“ (Remote sense)

In order to compensate the voltage drop along the load cables,
the power supply can ,sense” the voltage at the load instead at
the output. It will regulate the output voltage so that the desired
voltage is provided to the load. For maximum regulation see
section ,2.2. Device specifications®, information ,Remote sense
compensation®.

The connection for remote sense is done at the terminal ,Sense*
on the rear side. Also see section 3.1.

A\ Attention!

(+) Sense must only be connected to (+) at the load appli-
cation and (-) Sense must only be connected to (-)! Else
both systems can take damage.

For additional information also see section ,8.7. Remote sense
is active“.
5.8 Terminal ,,Share*

In case Share bus operation is wanted, the ,Share” terminal of
the concerning units just have to be connected to each other:

Share Share

Share

Nothing more required. For details about Share bus operation
refer to section ,13.1. Parallel connection in Share bus mode*.

A\ Attention!

Share bus connection with units different to 3U series,
which also feature a Share bus, in order to build parallel
connection is not allowed!

5.9 Interface card slot

The unit can be equipped with an optional interface card. The
slot to insert the card is located at the rear side. Further informa-
tion about the interface cards can be found in section ,9. Digital
interfaces”, in the separate operating guide for the interface
cards and on the quick installation guide for the interface cards.
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6. Handling

6.1 The display

Figure 8 below shows an overview of the graphical display.
During normal operation, the display shows the actual and set
values of voltage (upper left), current (upper right) and power
(lower left). In device setup mode, it display parameters and
settings.

In case the optional ,internal resistance control“is unlocked, the
power set value might be replaced by the internal resistance
set value, depending on what is selected in the device setup.

6.2 Used symbols

In the following description the display and operating elements
are marked by different symbols.

= Displayed only, all elements which are only displayed

and which represent a state are marked with this symbol

‘ = Parameter, changeable values are marked with this
symbol and are emphasised

= = Menu items, selectable, lead to the next sublevel or to
the bottom level with parameters

Brackets {...} mark possible options or adjustment ranges for
parameters.

6.3 Shortoverview about the display elements

70.00V
Actual value of the output voltage
.00A
35 00 Actual value of the output current
1.300kW
Actual value of the output power

0

0

Momentan aktiver Regelmodus
Actual control state

Istwert der Spannung
Actual value of voltage

Sollwert der Spannung
Set value of voltage

Istwert der Leistung

Sollwert der Leistung
Set value of power

During normal operation the actual values are displayed by
bigger numbers.

-70.00 \"
- Set value of voltage

Target value of the desired output voltage (left knob). The value
is adjusted in coarse (see section 6.6 for step widths) or fine
(always rightmost digit). Switching between coarse and fine is
done with the pushbuttons on the left rotary knob.

Set value of current

Target value of the desired output current (right knob). The
value is adjusted in coarse (see section 6.6 for step widths)
or fine (always rightmost digit). Switching between coarse and
fine is done with the pushbuttons on the right rotary knob. It

might be required to push button before the set value
is adjustable.

- 1.500kW
Set value of the power

Target value of the desired maximum output power (right knob).

In order to set the value, button has to be pushed before.
The value is adjusted in coarse (see section 6.6 for step widths)
or fine (always rightmost digit).

m Set value of internal resistance (optional)

Target value of the desired internal resistance value (right knob).
This set value replaces the power set value if the internal resi-
stance control is unlocked and U/I/R mode has been selected

in the device setup. In order to set the value, button has
to be pushed before.

The state of the power output is displayed in the bottom right
corner of the display.

EL{ON,0FF} State of the power output

Istwert vom Strom

Actual value of current

Sollwert vom Strom
Set value of current

Zustand des Ausgang
State of the output

Alarme, Warnungen und Meldungen
Alarms, warnings and notifications

Netzteil wird vor Ort (Lokal) gesteuert
Power supply is controlled locally

@ OFF-Taste
@ Seitenwechsel . [ Wechslg auf Abschalten des Ausgangs
Change page Einstellung der Leistung OFF button
Change to adjust power Output shutdown
Figure 7
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The currently active control mode is displayed to the right of
the related actual values. For instance, the abbreviation ,CV*is
displayed next to the actual value of voltage, because it means
that ,Constant voltage* mode is active. The output values are
limited by the active control mode:

cv
- - limited by the voltage set value

(= Constant Voltage)

CcP
- - limited by the power set values

(= Constant Power)

OJ

O

.
- limited by the set value of current

(= Constant Current)

)|

- limited by the set value for internal resistance
(optional at U/I/R mode), indicated next to the
actual voltage
(= Constant Resistance)

OJ

Additionally to the state of the output an alarm, a warning or a
signal can be displayed:

Example: = Overtemperature
Warnings Example: = Overvoltage

Example: = Overcurrent

The location from where the unit is currently controlled is dis-
played below the output state. This location is absolute, which
means that you cannot control the unit from elsewhere without

Alarm

Signals

changing the location.

local Control only possible at the unit

remote Remote control via communication interfaces
(IF-C1, IF-R1, IF-U1 etc.)

extern Remote control via built-in or optional, analog

interface

6.4 Switching the unit on

The unit is switched on with the mains switch. After it has been
switched on, the displays shows the device type and, if pro-
grammed, a user text.

The user text can be entered via one of the digital interface
cards using an included LabView VI. This text is intended to
identify a single unit in an complex environment of multiple units.

After the internal system has been verified and has booted, the
last state of the power supply (set values, alarm management
etc.) is restored. The return state of the output after a mains
loss (power fail error) or after the unit was switched on can be

set in the Profile menu.

6.5 Swtiching the power output on

By pressing the button the power supply output is

switched on, as long as it is not overridden by the input pin
»,REM-SB* (13) of the built-in analog interface or optional ana-
log interface card IF-A1, because the pin has higher priority. If
so and when trying to switch the output on by the button, the
display will indicate the status text ,auto ON*, noticing the user
that the output will switch on as soon as the override from the
pin is removed.

0 Note

In local state (see section 6.9), the pin REM-SB of the analog
interface (internal or external) is inoperative.

The display should then show the output condition with ,ON".

The button switches the power supply output off. This

state is displayed with S oFF.

6.6 Adjusting set values

0 Note

Set values can be adjusted in coarse or fine steps (see table
below for step widths). Switching from coarse to fine or vice
versa is done with the two rotary knobs next to the display. The-
se also have a pushbutton feature. The last selected mode,
coarse or fine, is not saved when the device is switched off.
After powering the device, coarse mode is active by default
with firmware C3.13 or higher, else fine mode is default.

As long as extern or remote is not displayed, the set

values for voltage, current or power can be set manually.

The way of set value submission is selected in the device se-

tup at ‘Accept set value. The setup is accessed with button

IEI-> Profile -> = General settings -> = Control panel.

See ,7.4. Configuring the control panel” for details.

Direct setting of the set values
Using the rotary knobs directly sets the set values.

The left rotary knob adjusts the voltage. The set value of the
voltage is displayed invertedly while it is selected and adjusted.

The right rotary knob either sets the set value for the current, for
the power or internal resistance (optional, unlockable, with U/I/R
mode chosen). The selected set value is displayed invertedly.

With the SELECT keys

the set value for the power, with
the set value for the internal resistance or with
-

the set value for the current is selected.

The maximum adjustable power can also be limited.
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Set values are submitted

Alternatively to the direct adjustment of set values you can
choose to set the set values only after submitting them with
the RETURN button. See section ,7.4. Configuring the control
panel for details. The set values can still be changed with the
rotary knobs, but are not set to the output as long as they're
not submitted. While the set value is unchanged, only its unit
is displayed invertedly. If the set value is changed it is also
displayed invertedly.

The SELECT keys switch from current adjustment to power
adjustment for the right rotary knob. The chosen set values are
not submitted to and set by the power supply until then.

. Pressing the RETURN button submits the set values.
Pressing the ESC button discards the new set values

and the old set values are displayed again.

0 Note

The adjustment of the resistance set value is only accessible
after the optional ,internal resistance control” is unlocked
(see section 7.9).

0 Note

The resistance set value is adjustable from 0Q up to
20* Upom * lnom. Means, for example, at a device with U,on =
1000V and Il..n = 30A it can be adjusted to a maximum of
666,6Q.

Using predefined set values
A table of up to 4 sets of set values is accessible in the menu
Preset List (see ,7.2. Predefining preset lists*). The left knob

selects the preset list and with the RETURN button the set is
submitted or discarded with the ESC button.

The chosen set is still 1. After the RETURN button
is pressed, the set values of set 3 are submitted to the power
supply. The display then shows the new set values of set 3.

The ORY button can be used to jump straight to the

menu page where the preset lists are defined and there they're
edited and submitted with RETURN as usual.

Step widths for set value adjustment

Voltage Current
Nom. val | Coarse |Fine Nom. val| Coarse |Fine
600V 5V 0.1V 30A 0.2A 10mA
1000V 10V 1V 70A 0.5A 10mA
1500V 10V 1V

Power Resistance
Nom. val (Coarse |Fine Nom. val |Coarse |[Fine
10kW 0.10kW |0.01kW [171/667Q [0.1Q 10Q
15kW 0.10kW [ 0.01kW [1.000kQ |1Q 10Q

0 Note

The resolution of the set value adjustment in some cases is,
depending on the nominal values, higher than the one of the
output voltage. Thus it can happen that the output voltage

only changes every 2 or 3 steps

6.7 Switching the button panel

The button PAGE is used to switch to another button

panel. The new button assignments of the other panel allow the
user to lock the control panel, switch to the function manager
or set the location mode.

6.8 Locking the control panel

|ml The button ,Lock button panel“ locks all buttons, except
itself, and the rotary knobs. The unit is now locked from manu-
al acess, so that no set value can be changed or no menu is
accessible. The locking mode can be set up in the menu. The
control panel can be either completely inactive or it can exclude
the OFF button (the unit is then locked but can be switched off
and on by the OFF button). See also ,,Control panel lock® in
section ,7.4. Configuring the control panel®.

After the control panel was locked it changes to this

icon. The button can be used to unlock the control panel again,
if button

is pressed within 2s.

6.9 Changing the location mode

With the button EXT the user enables the remote control
of the unit via a digital or analog interface card and deactivates

the Iocal mode.

With the hand button the user sets the unit into strict

Biocal mode, so that it is only manually controllable. Access
by any interface, analog or digital, is then blocked.

6.10 Switching to the function manager

The SEQ button switches the display to the function

manager mode.

Switching to the function manager is only possible while the unit
is in standby (output = off). The set values of voltage and current
are set to OV and OA. For details about the function manager
see section ,6.15. The function manager*.

\

Operating Guide
PS1 8000 3U HS PV Series

Date: 16-07-2012 51

mm




Using the power supply

EN)

6.11 Activating the menu

IEI The main menu is acessed with the MENU button and
the display changes to the main menu level. A text menu like
this appears:

Profile

Function
Analog interface
Communication

Setting up and selecting user profiles
Setting up a function sequence
Settings for the internal analog interface

Configure the pluggable interface card

Options Default setup, unlock features, lock
device configuration
About... Manufacturer, service, SW version etc.

A menu page is left to the next higher level by pressing

the ESC button.

The SELECT keys are used to select another

menu entry.

l The RETURN button then enters the menu entry into

the next sublevel by pressing it. The lowest menu level always
shows up as a parameter page. See next topic for details.

6.12 Parameter pages

The parameter page is the lowest menu level. Here you can
change many different parameters in order to set up the device.

By pressing the ESC button the parameter page is left

to the next higher level and no parameters are accepted.

The SELECT keys are used to select a different

parameter. The selected parameter is then displayed invertedly
and can be changed with the left rotary knob.

The RETURN button submits the changed parameters,

which are accepted and stored and used. The parameter page
is also exited to the next higher level.

6.13 Alarms, warnings and signals

Alarms, warnings and simple notifications (here called ,signals*)
can be acoustically signallised or optically in the display. The
pins ,OT* or ,OVP* of the built-in analog interface or the optional
analog interface card IF-A1 are also reporting overvoltage or
overtemperature. Also see section ,7.4. Configuring the control
panel”.

An alarm has a higher priority than a warning or signal. Up to
four alarms, warnings or signals can be displayed, which will
cycle in an interval of two seconds. If an alarm occurs, one
previous warning or signal will be suppressed if the total number
exceeds four.

The output voltage, the output current and the difference bet-
ween actual and set value can be monitored.

The table below gives an overview of the possible errors and
their meanings, as well as the selectable error types, as far as
these are configurable.

Error type | <
3
'% 2le 82
s [ElE|2g(g
° S[S|EB|e ..
£ < | 2 | c |0 |Description
oV . Overvoltage at the power output
SYS . General system error
FCT . Function could not be saved and/or submitted
oT . 1 [Overtemperature error
2)
CAN . CAN bus transmission error
u> def.|def.| def. Overvoltage supervision threshold exceeded
U< def. |def.| def. Undervoltage supervision threshold exceeded
> def. |def.| def. Overcurrent supervision threshold exceeded
I< def. [def.| def. Undercurrent supervision threshold exceeded
u- def. [def.| def. Set-actual comparison error at a positive voltage transition
Uy def. |def.| def. Set-actual comparison error at a negative voltage transition
17 def. |[def.| def. Set-actual comparison error at a positive current transition
I def.|def.| def. Set-actual comparison error at a negative current transition
P’ def. [def.| def. Set-actual comparison error at a positive power transition
P~ def.|def.| def. Set-actual comparison error at a negative power transition

Yor disappear = OFF
20T disappear = auto ON

def. = definable
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An alarm will shut down the output and has to be acknowledged
before the output can be switched on again (also see section
,0.14. Acknowledging alarms and warnings®).

A warning remains in display as long as it is not acknowledged
and can temporarily switch off the power output, if ,auto ON*
has been activated for a particular error.

A signal is only displayed and only as long as the cause of the
error is persistent. If more than one signal is notified, they will
cycle in the display in a 2s interval.

6.14 Acknowledging alarms and warnings

You can acknowledge alarms and warnings with the

QUIT button.

If you acknowledge a warning with this button while it still per-
sists, it is turned into a signal and displayed furthermore. Else
it is deleted and not displayed anymore .

6.15 The function manager

0 Note

The function manager is not available as long as the PV
feature is enabled (see section 14.3)!

The function manager is used to create functions which can
control the unit automatedly. The user can build curves of set
values after the function f(U, |, At) with it. The function manager
sets the set values in an interval of 2ms. This means, that only
times for At of a multiple of 2ms can be set, for instance 50ms.
If voltage or current changes between two points, a ramp which
consists of a certain number of steps (At : 2ms, results in 25
steps for the example above) is built.

The function manager controls the power supply and puts the
set values, which have been configured in the function. The
actual progression of the output values is however determined
by the load and the output capacity of the device.

Overview of the function manager display:

Funktion lauft
Function is running

Momentane Istwerte
Actual monitor values

Verbleibende Funktionsdurchlaufe
Remaining function cycles

Verbleibende Sequenzdurchlaufe
Remaining sequence cycles

Ablaufende Sequenz /
ablaufender Sequenzpunkt
Running sequence /
running sequence point

Figure 8

-

@~ Abbruch und Sprung zum Funktionsstart
Abort function and jump to
restart function

Explanation of the used terms:

Function = the function consists of up to 5 linked sequence

headers (starts in menu at [ Setup function), which can consist
of up to five differently configurable sequences.

Function layout = the configurations in the function lay-
out are used by the function manager to set the operation
(U/I/P or U/I/R) mode for the power supply. Furthermore, the
repetition rate of the function and the arbitrary order of the
sequences are set here. In dependency of the function layout
the function manager processes the next sequence after the
previous one has been processed and uses the settings from
the sequence control of the next sequence.

Sequence = consists of the sequence control and 10 sequence
points. If the function manager is going to process a sequence,
it first of all sets the parameters given in the sequence control.
The 10 sequence points are set consecutively and the whole
process is repeated as often as the repetition rate for the par-
ticular sequence is set to.

Sequence control ( == Sequence control) = defines the repeti-
tion rate of the sequence and the maximum set value of power
during the processing of the sequence, as well as internal
resistance (optionally, has to be unlocked).

Sequence point = a sequence always consists of 10 sequence
points. The points are processed (=set) consecutively by the
function manager from point 0 to point 9. The definition of the
sequence point determines, which set values for voltage and
current have to be reached after the given time At. This enables
the user to create step functions by setting the time to Oms or
2ms, as well as ramps with times from 4ms to 99h99m. A time
value of Oms is settable, but results in a real time value of 2ms,
because set values are only set in 2ms steps.

Additionally to the function itself you can set up and use the
supervision circuits in the profiles. The function manager can
also be controlled via the communication with the interface
cards with one additional feature: you can set a stop point at
which the function shall stop.

Momentan eingreifender Regler

Actual control state Endweris nach Ablanf
der Sequenzpunktes
‘ Final values at the end

Power limit of
the active sequence

—
Zeit seit Funktionsstart
Time elapsed since
function was launched

@ Anhalten des Funktionsablaufs
Stop function
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6.15.1 Configuring the function

IE] + = Function +

The menu page = Function leads to the following menu
selection:

Setup function
Sequence 1
Sequence 2
Sequence 3
Sequence 4
Sequence 5

6.15.2 The function layout

Setup function +

You can define the operation mode of the power supply and the
repetition rate of the function here.

‘Function mode
= U//P
=U/lIR

Function uses U/I/P operation mode

Function uses U/I/R operation mode (only
available if the option ,internal resistance® is
unlocked)

Also see section ,7.1. Defining operation parameters*)

‘Funct.cycles
= {1..254}

= o0

it is repeated n times
it is repeated infinitely

‘Link sequences to one function

Task: 1 2 3 4 5
Seq.: {-1..5} {-1..5} {-1..5} {~1..5} {-,1..5}

Beneath the particular tasks you can define of which sequences
the function will consist and in which order the sequences are
used. The symbol ,-“ indicates, that the task is not defined and
thus won'’t be processed.

6.15.3 Configuring sequences

The menu page |= Sequence {1..5} leads to the menu page
where the sequences are edited.

Sequence {1..5} +

It leads to the following menu selection:

O

Sequence {1..5} (number of the sequence to edit)
Sequence control

Sequence points 0-4

Sequence points 5-9

The repetition rate of the sequence, the maximum power and
the internal resistance (optional, has to be unlocked) can be
configured here, as well as the sequence points.

6.15.4 Sequence related parameters

Sequence control +

E Function mode : U/IIP {U/IIR}

Function mode of the power supply is displayed.

‘Seq. cycles {1..254, =} Default: 1

= {1..254}

= o0

it will be repeated n times
it will be repeated infinitely

@ P seq={0.. P} Default: Pron

The maximum power given here is affecting the whole se-
quence.

This only with option ,internal resistance” (unlockable):

@R seq= {00...20 * Rior} Default: Room

The maximum internal resistance given here is affecting the
whole sequence.

6.15.5 Defining the sequence points

Sequence points 0-4 {5-9} +

A sequence consists of 10 sequence points. A sequence point
consists of three values: the set values for U and | together
with the time At.

@ At = {0...99:50n}
@ U[V]={0... Unn}
@1[V]={0... o}

In order to understand how sequences are processed you need
to consider the start condition of every sequence cycle:
Set values at the start of the function

The function always starts with
Uset = OV and lset= 0A

Set values at reentrance into the sequence

If the sequence is repeated, the last processed sequence point
alters the start condition of the next sequence cycle.

Example: Sequence point 9 is set to the values 80V/50A/250ms
and the sequence is repeated, then the sequence starts with
80V and 50A, but with the time that was set for sequence point
0, for instance 500ms. During that 500ms, the set values will
approach linearly to the defined values of sequence point 0.
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6.15.6 Display during the function run The execution is also controllable via communication with an
Also see the overview on the previous page. interface card. Here you can additionally set one stop point at
one of the 50 sequence points. This sequence point is processed
70.00 V S
35.00 A and the sequence/function is then halted.
[l 1400kW

Display of the actual values

On the left side of the display the actual values are shown in
small font. The status of the active control (CV/CC/CP) is dis-
played to the right of the corresponding value.

20.00V
15.00 A
[mmy 1500kW

The set values of the sequence point, which will
be reached after the sequence has been processed, are shown

on the right side of the display

1
. 2]
hed Status display of the function run. The remaining
repetitions of the function (1) and of the sequence (2), as well as
the current sequence (2/_) and the momentarily active sequence
point (_/5) are displayed.

ﬁ Function manager is halted or wasn’t started yet

Function manager is running

m The elapsed time since the function gene-

rator was started is also displayed. The time display is stopped
when the function manager stops. The STEP, RUN or GO keys
are used to run the function manager in several ways. The time
display will then continue to count.

{ON,OFF} State of the power output

Besides the state of the power output an alarm, a warning or a
signal can be displayed.

6.15.7 Controlling the function manager

The interactive control panel provides keys to control the func-
tion manager. You can halt, continue, reset it to the starting point
or exit the function by using these keys.

13.20 V
50.00 A
1.500kwW

OFF

0.00 Vv
0.00 A
0.000kwW

0.000s local

Before the function manager is really setting the power supply
you can simulate the function on the display. During this

- the output is not switched on and

- the sequence points are processed step by step and can be
verified this way.

The ESC button exits the function manager and returns

to the former state of the power supply.

The STEP button is used to run a sequence stepwise.

The current sequence point is excuted after the button was
pressed. After the ,step” has been executed, the set values,
which are displayed in upper right corner of the display, are set.

The RUN button starts the function manager and the

function is run as it was defined. The sequence points are then
processed consecutively.

Example for a simulation during standby:

13.20 Vv
50.00 A
1.500kW

0.00 Vv
0.00 A

0.000kW
0) )

1
¥1/14.d 1.543s local

| [ @ [srop] L on]

Use the GO button to continue the function after it was

stopped.

&

@Altematively, you can reset the function manager to the
start of the current function with the NEW button.

12.20 Vv
10.00 A
1.000kW

OFF
10m

0.00 Vv
0.00 A
0.000kW

Es/iﬂ '?.)'5:

I i e e

\
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7. Device configuration

Part 1: The menu Profile

Legend:

I Option: Innenwiderstand / Internal resistance
M Nicht bei jedem Modell verfiigbar / Not
available with every model

mode

Operation mode = {U/lIP | UIIR}

OT disappear = {OFF | auto ON | ON}

Power ON = OFF | restore

Control panel

—Display

U threshold

| thresholds

—Step response

Load profile from

i Profile 16 | settings
Function —Supervision
Anal interface —— —|Lnad profile

Communication -

L{save profile

user profile = default | {1,2,3,4}

No. U[V]I 1Al P[W] R[]
1 1000 1000 0300  1.00
2 10.00 12.00 0.300 0.90
- 12.00 40.00 1.000 0.35
4 1500 5000 1500  0.30
Uadj=00V _ 300.00V

Tadj=00A _ 300.00A

Save profile to

| user profile= 1| {2,3,4}

P adj max = 1000.0W

R adj max = 16.000

Options

[T T

About...

Function mode: {UIUP | UI/R}

Funct. cycles = {1...254 | inf}
Link sequences

Analogue in.Jout.

to one function
Task: 1 2 3 4 5
Seq: 1 2 3 4 5

Accept set value =
{direct | return key | from preset list}

Key lock = {enable |disable | except OFF}

Key sound = {NO | YES}

Alarm sound ={NO | YES}

Backlight = {delay 60 s | YES}

Contrast = 80

Sequence control
Sequence points 0-4
Sequence points 59

Uovp=33.00V

Digital inputs
Digital output —

— U<=0.0V Tu< =0.100s

ot: IF-| -

IF-U1 | IF-A1 |
IF-G1 | IF-E1 |
IF-PB1

-

0..10V | 0...5V

Analogue voltage = — U>=30.0V Tu> =0.100s

| {No | Signal | Warning | Alarm }

U< = NO U> = NO

Digital inputs

REMOTE/5 = LOW | HIGH
REM-SB/13 = LOW | HIGH

le= 0.0A Tic =0.100s

I>= 30.0 A Ti= =0.100s

Digital outputs
OVP/14 = LOW | HIGH

This is an overview of the parameter
pages. Colored menus or parameters may

OT/6 = LOW | HIGH
CVI15 = LOW | HIGH

| {NO | Signal | Warning | Alarm }

le = NO I> = NO

Step response

Us->Uo | Is->lo}

Supervise = {NO

Warning | Signal | Alarm}

. dyn. A=t 5.00V[V[A]

not appear w!th every model and can be o alatia xtsrnas: Handbichf | eotme Tor= 0700

related to OptIOI’IS.. see external manual LTl time Tsf= 2.000s
Sequence x

@ + = Profile +

The profiles are intended to minimize to time needed to set up
the device at alternating users or to keep user defined settings
for repeating applications. The last used profile is always loaded
after the unit is switched on.

The menu entry Profile leads you to following selection:

General settings
Supervision
Load profile
Save profile

General settings +

The menu entry General settings leads to following se-
lection where the operation mode, the display itself and the
handling (adjustment) of the unit can be configured:

Setup operation mode

Preset list

Adjust limits
Control panel

Display

Function mode: U/IIP | UNIR

Seq. cycles = 1

Ri seq = 0.00
No. dt urv] I[ A]
0: 0.500s 180.0 10.00
1: 1.000s 0.0 10.00
2: 0.500s 180.0 10.00
3:1.000s 0.0 10.00
4: 0.50s 180.0 10.00

Supervision +

The menu entry Supervision leads to following selection
where alarms, warnings and signals, as well as the correspon-
ding supervision limits and reaction times are set up.

U thresholds

| thresholds
Step response

Load profile +
‘ Load profile from user profile = {default, 1..4}

The current profil is replaced by the selected one.

Save profile +

‘ Save profile to user profile = {1..4}
The current profile can be stored into one out of four profiles.
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7.1 Defining operation parameters

Setup operation mode +

The way of adjusting the set values, which operation mode is
used, how the unit shall react after the mains has restored or
the behaviour of the unit after an overtemperature error can be
configured here.

U/I/P or U/I/IR operation mode

@ setup op. mode Default: U/I/P

= U/l/P The power stage is controlled by voltage, current
and power set values
=U/lIR The power stage is controlled by voltage,current

and resistance set values and a settable, but not
adjustable power set value (only with unlocked
option ,internal resistance control®). The U/I/R
operation mode can only be used after it has been

unlocked in the Options menu.

Reactivation after an overtemperature error

‘Output on OT
=OFF

Default: auto ON

The power supply output remains switched
off, even if the unit has already cooled down.

S A |
The error OT (overtemperature) is

displayed as an alarm.

= auto ON The power supply is automatically switched
on after the unit has cooled down below the

overtemperature shutdown limit. The error

.: OT (overtemperature) is then displayed

as a warning.

The power supply output remains on and will
provide voltage as long as at least one of the
power stages keeps working.

Warnings as well as alarms are only deleted from the display
after they have been acknowledged (see also ,6.13. Alarms,
warnings and signals®).

Output state after ,power on“

’Power ON
= OFF

Default: restore

The power supply output remains switched off
after the mains voltage returns or after the
unit was switched on.

= restore The power supply output is set to the state it
had before a mains voltage loss occured or
before the unit was switched off. In case it was
ON when the unit was switched off, it will also

be ON when the unit is switched on again.

7.2 Predefining preset lists

Preset List +

You can predefine up to four different presets.

No. [U[V] [I[A] |P[kW] |R[Q]*
: [0.00 ]0.00 [1.500 [200

2:  [10.00 [10.00 [1.200 (250

- 0.00 [0.00 [1.500 |500

- 0.00 [0.00 |1.500 |800

* Resistance values (red) only with unlocked option U/I/R. The unit
changes, depending on the model, between Q and kQ.

With the parameter ‘Accept set value = from preset list
you can switch from the normal set values (eg. adjusted
by the rotary knob) to one of the predefined sets or switch
between predefined sets. You can actually ,jump“ between
set values with this option.

7.3 Adjustment limits

0 Note

All the below described limits only affect the normal set values
and not set values that can be edited for sequences in the
function manager

Adjust limits +

The maximum and minimum adjustment limits can be defined
here. These limits are always interfering, in local or remote
mode, i.e. unit is controlled by a PC.

Limits of the set value of voltage

@ U adj
= {Uadj.min} {Uadj.max}
Whereas Uadj.min = {0...Uadj.max} and Uadj.max = {Uadj.min...Unenn}

You can define the lower and upper limit of the adjustable
voltage here. Set values which exceed these limits are not
accepted, neither from the control panel nor from the remote
control via a PC (communication with interface cards).

Default: 0V, Unom

U[%] A
100 mem I

80 - ‘

60 + Uset

40 + : 5
RS S
20 T :Ual:lj.min

U
20 40 60 80 100 I[%]
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Limits of the set value of current

L JBY)
= {Iadj.min} {Iadj.max}
Whereas |adj,min = {0...|adj.max} and |adj.max = {ladj.min...lnom}

Default: 0A, lnom

You can define the lower and upper limit of the adjustable current
here. Set values which exceed these limits are not accepted,
neither from the control panel nor from the remote control via
a PC (communication with interface cards).

Ul%14

I I
1004+ set : nom
I
. |
80 1 ! |
| |
- dij.
60 + < — 2 MA_
| |
40 17 !
|
. [
20 __.4_' ,a,dl;"”'."."'_ _....:
[
— -
20 40 60 80 100 I[%]

Limit of the set value of power

‘P adj max
= {OkW... Pnom}

You can define the upper limit of the maximum adjustable power
here. Set values which exceed these limits are not accepted,
neither from the control panel nor from the remote control via
a PC (communication with interface cards).

Default: Pnom

Limit of the set value of internal resistance

(Optional, only accessible with unlocked U/I/R mode)

’R adj max
= {0Q2...20 * Rinom}

If the U/I/R mode has been unlocked, you can set the upper limit
of the maximum adjustable internal resistance. Set values which
exceed these limits are not accepted, neither from the control
panel nor from the remote control via a PC (communication
with interface cards).

Default: 0Q

7.4 Configuring the control panel
Control panel +

The menu page Control panel lets you configure all para-
meters that are related to the graphical display and the control
panel.

Configure how set values are manually adjusted

‘Accept set value Default: direct

= direct The set values are directly submitted to
the power stage when changed with the
rotary knobs

= return key The changed set values are only set if

submitted with the button.

You can choose sets from the Preset
List with the rotary knobs and submit

them with the button

= from preset list

Control panel lock

The control panel lock is only configured here.

‘Key lock Default: except OFF
= except OFF The control panel (buttons and rotary
knobs) will be locked, except for the OFF
button
= enable The rotary knobs and most buttons will
be locked
= disable No lock

The control panel lock is used to prevent from unwanted
changes to the set values or to the settings.

0 Note

This setting is only temporary. It is reset (=disable) after the
device is switched on again or returns from mains blackout.

Sounds

‘Key sound Default: NO
=YES A short beep signalises a button press
=NO No signal if keys are pressed

‘Alarm sound Default: YES

=YES If an alarm or warning occurs an acoustic signal is
emitted (beep) in short intervals
=NO No acoustic signal for alarms/warnings
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7.5 Configuring the graphic display
Display +

The menu page = Display lets you configure all parameters
related to the graphic display.

@ Backiight Default: YES
=YES The backlight is permanently on
= delay 60s The backlight will be switched off with
a delay of 60s after a button or a rotary
knob has been used the last time
‘Contrast Default: 70
={40...100}

The contrast can be adjusted to suit the needs of the location
where the unit is installed and for a clearer view at the values.

7.6 Supervision

Supervision +

The Supervision menu lets you configure the supervision of
output voltage, output current and output power. You can also

supervise a step function. The menu Supervision leads
you to following menu selection:

U thresholds
| thresholds

Step response

7.61 Voltage supervision

U thresholds +

The menu page = U thresholds lets you configure the over-
voltage threshold OVP) as well as the supervision circuits for
over- and undervoltage.

Overvoltage protection (OVP)

‘U ovp

Default: 1 ,1 *Unom

Overvoltage supervision

U[%]
100 4 1 Tys | 1 Tys |
If I\ (T
80 4. .1—.. N T2
I ] I\ A
i | I —
60 : : : : Uact
I,“ I | I I
a0 4/ 0
[ 1 I I
/o 1 I I
20 4+ 1 | [
/o | | [
f | I | |
| [
————
| |
U :0,1 I0,2 I0,3 :0,4 0,5 t[s]
> | | | |
1 % : | : |
0 ; ! .
®u- Default: Uyon
= {U< Uovp}
‘Tu> Default: 100ms
= {0...99:59n}

This is slightly different from the OVP (see above). Here the
voltage is also supervised, but it is notified with either an alarm,

a warning or a signal and after a definable delay ‘Tu>. The
signal vanishes if the voltage is under the thre-shold for the time

‘Tu>. Hence you can supervise overvoltages without getting
an OVP error every time or if you only want to get an alarm if

the overvoltage is persistent longer than defined by ‘Tu>.

u>

This error shuts down the power output. An alarm has to be ack-

Alarm: Overvoltage

nowledged, before the power output can be switched on again.

u>

The error is notified and remains until it is acknowledged and
not persistent anymore.

Warning: Overvoltage

={U>...1,1"U_ } Bus> Signal: Overvoltage

The overvoltage protection is intended to protect the connected

load. This threshold should always be adjusted to the maximum

voltage the load can take without damage. The output is instantly

shut down if this threshold is exceeded.

Example: a 1000V unit can be adjusted up to 1100V for Uovp

ov Itis displayed as an alarm.

(also see ,6.13. Alarms, warnings and signals®)
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Undervoltage supervision

U[%]
LS
T T, I TU< ! §)
4. To | : U< : I'—H; ! act
[ |
! ! 1/ !
. . / l_\: :x';_\-. l."'l : U <
.—I,". }'\._.l;’_.\II.._;{._.J._.‘
+/ 1! [ | |
L .
| | [ L .
1 : 1 : I I | | 1 =
0,1,02,03 0,4: 0,5: t[s]
U < I I | I
1 : ' ! !
! i
0 ] | >
L JIE Default: OV
= {0... U>}
‘Tu< Default: 100ms
= {0...99:59h}

As soon as the voltage falls below the undervoltage threshold,

the undervoltage is notified after the response time ‘Tu<.
The notification vanishes, if the undervoltage limit is exceeded

for the time ‘Tu<. This undervoltage error is suppressed for
To=100ms after the power output was switched on.

U<  Alarm: Undervoltage

This error shuts down the power output. An alarm has to be ack-
nowledged, before the power output can be switched on again.

U<

The error is notified and remains until it is acknowledged and
not persistent anymore.

Bu<

Warning: Undervoltage

Signal: Undervoltage

The analog interface (IF-A1, optional) can signalise an under-
voltage at one of the digital outputs.

7.6.2 Current supervision
| thresholds +

The menu page | thresholds lets you configure the super-
vision circuits for under- and overcurrent.

Undercurrent supervision
1[%]
100 +

80

60

40

20

<
1
0
&< Default: 0A
= {0... 1>}
‘Ti< Default: 100ms
= {0...99:50h}

The undercurrent error is signalised after the response time

‘Ti<, if the actual value of the current falls below the adjusted
undercurrent limit. The error notification vanishes if the actual

current has exceeded the threshold again for the time ‘Ti<.
This undercurrent error is suppressed for To=100ms after the
power output was switched on.

<

This error shuts down the power output. An alarm has to be ack-
nowledged, before the power output can be switched on again.

I<

The error is notified and remains until it is acknowledged and
not persistent anymore.

Alarm: Undercurrent

Warning: Undercurrent

Signal: Undercurrent

=l<
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Overcurrent supervision

1[%]
100 4+

80

60

40

20

} >

.O__
ELN
o
o
-
—
0n
=

L JB
={lI<...

&
={0...99:59n}

The overcurrent error is signalised after the response time

Default: Inom
Inom }

Default: 100ms

‘Ti>, if the actual value of the current falls below the adjusted
overcurrent limit. The error notification vanishes if the actual

current has exceeded the threshold again for the time ’Ti>.
This overcurrent error is suppressed for To= 100ms after the
output was switched on.

>

This error shuts down the power output. An alarm has to be ack-
nowledged, before the power output can be switched on again.

>

Alarm: Overcurrent

Warning: Overcurrent

7.6.3 Step response supervision
Step response +

The menu page Step response lets you configure the
supervision circuits for the dynamic and static comparison of
actual value and set value.

‘Step response Default: Us—Uo

Us—Uo Supervision of the deviance between set
value and actual value of voltage

Is—lo Supervision of the deviance between set
value and actual value of current

‘Supervise Default: NO

NO Supervision is inactive

Signal Supervision reports a signal

Warning Supervision reports a warning

Alarm Supervision reports a alarm

‘ dyn. A
=+{0...1,1*Uom}
=+ {0...lnom}

Note: The settling process of the power supply is determined by
the load. After a set value has changed, a certain time elapses
until the desired value is put to the power output. For instance,
it can last some seconds for the voltage to go down from 100%
to OV at no or small load, because the output capacitors need
a time to discharge.

Default: 10% lnom resp. Unom
Allowed tolerance for the voltage

Allowed tolerance for the current

Supervision of a step response

The adjusted set value is compared with the measured actual
value. If there is a difference between them and this difference
is greater than the tolerance, the supervision will initiate an error

after the settling time ’Tsr. See figure below.

‘rise time

Tsr ={0...99:59n}

@ fall time

Default: 100ms

\

Tsf = {0...99:59n} Default: 2s
The error is notified and remains until it is acknowledged and
not persistent anymore.
g Sianal: UlLP Set value
1> ignal: Overcurrent [%] Actual value
A
The analog interface (IF-A1, optional) can signalise an overcur- 100 - Tsr Tt 5
rent or undercurrent at one of the digital outputs. dyn. A
80 |+
60 T
40 +
20
—t— >
20 40 60 80 100 t[ms]
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Notifications of the set/actual comparison
Example: The step from a lower set value to a higher set value

was not performed within the settling time ‘Tsr. The supervi-
sion error is then notified as alarm, warning or signal.

U-{ or U-{ or U-{

Depending on the configuration of Step response,
notifications for the current (I-{) are alternatively displayed.

Example: The step from a higher set value to a lower set value

was not performed within the settling time ‘Tsf. The supervi-
sion error is then notified as alarm, warning or signal.

U\ or Ul or B UL

Depending on the configuration of Step response,
notifications for the current (I-*-) are alternatively displayed.

Part 2: The menu Options

The menu entry

Options + -

leads you to following menu selection:

@ Reset configuration
@ Enable PV mode

@ Enable R mode

@ Setup lock

7.7 Reset to default configuration

You can reset all modifications of the setup to the default setup
(the state the unit had when it was delivered).

After selecting the corresponding menu entry you will be promp-
ted again to submit the choice to reset your current, personal
configuration.

/A\ Attention!

Even if the device configuration has been locked by a PIN

it will be unlocked and reset with this action!

Profile

Function

Analogue interface
Communication

Reset configuration +

‘Are you sure ?
=YES
=NO

Default: NO
All modifications of the default setup are reset

No change

7.8 Activating the photovoltaics feature

Enable PV mode +

@ PV mode = {enabled | disabled}

With setting enabled, the hardware and software functionality of
the photovoltaics feature is enabled. This setting is permanent
until altered. Active PV functionality is indicated in the main dis-
play with text PV left to the power set value. About the principle
of the solar panel simulation of the PV feature see section ,11.
PV - Solar panel simulation®.

0 Note

Activation of operation mode U/I/R will automatically reset
PV mode to disabled. As long as U/I/R is activated, the PV
feature can not be enabled. Also see ,7.1. Defining operation
parameters”,

7.9 Unlocking the U/IIR mode
The U/I/R operation mode can only be used after it was unlocked

with a PIN code in menu Options (also see section ,14.3.
Option: Internal resistance®):

Enable R mode +

’Activate R mode via pin code:

The code to use here is not for free and and can be obtained
from your device supplier. After it has been unlocked, the status

can be verified in the menu Options:

R mode available:

YES The U/I/R operation mode is unlocked and can
be used

NO U/I/R mode not enabled yet

Before the U/I/R mode can be used, it has to be activated in
the profile (see ,7.1. Defining operation parameters®). The
resistance set value then becomes adjustable in the main ope-
ration display and goes from 0Q up to R,,,, which is defined as
20 * Uyem * |

Nom*

Are you sure?
{YES|NO}

Ser.no. 1234567890
Activate R mode via

Options

—

pincode 0 0 0 O

About...

Enable R mode

Setup lock

|: Reset configuration

] Lock setup via
pincode 0 0 0 O
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7.10 Locking the device configuration

Setup lock +

It can be necessary, for security reasons, to lock the device
configuration from access. You can enter a PIN code here,
consisting of 4 numbers, each from 0 to 15.

‘Lock setup via Enter the PIN code
pin code: {0..15}{0..15} {0..15} {0..15}

The lock can only be disabled with the same PIN code or by

resetting the configuration with |=| Reset configuration. This
will reset the configuration to factory setting. It also deletes the
custom setup and can be used in case the PIN code for setup
lock has been lost.

A\ Attention!

This only affects the user profile of the device, not the set

values or the rotary knobs on the front panel!

8. Special characteristics

8.1 Switching on by power switch

The power switch is located at the front. After switching on, the
device will show some information in the display: manufacturer's
name, address and logo, device type and firmware version. In
the device setup (see section , 7. Device configuration®) there is
an option ,Power On* that determines the output condition after
the device is switched on. Default is ,OFF*. It means, that the
set values of U, |, P and the output condition are not restored to
what was present when the device was switched off the last time.
In case the option is set to ,OFF*, the set values of U and | are
set to 0, the set value of P to 100% and the output is switched
on after every start. With setting ,restore”, the set values and
the output condition will be restored when switching the unit on.

8.2 Switching off by power switch

Switching the device off by power switch is handled as mains
blackout. The device will save the last set values and output
condition. After a short time, power output and fans will be
switched off and after a few seconds more, the device will be
completely off.

8.3 Switching to remote control

a) Built-in analog interface: Pin 5 ,Remote” switches the device
to remote control via the set values pins VSEL (pin 1), CSEL (pin
2) and PSEL (pin 8), as well as the status input REM-SB (pin
13), if not inhibited by local mode or remote control by digital
interface already being active. The output condition and the set
values which are put into pins 1, 2, 8 and 13 (also see section
»10. Internal analog interface) are immediately set. After return
from remote control, the output will be switched off and the last,
remotely adjusted set values of U, | and P are kept.

b) Optional, analog interface IF-A1: Pin 22 ,SEL-enable”
switches the device to remote control via the set values pins
VSEL (pin 3), CSEL (pin 2) and PSEL (pin 1), as well as the
status input REM-SB (pin 23), if not inhibited by local mode
or remote control by digital interface already being active. The
output condition and the set values which are putinto pins 1, 2,
3 and 23 (also see section ,10. Internal analog interface”) are
immediately set. After return from remote control, the output
will be switched off and the last, remotely adjusted set values
of U, I and P are kept.

0 Note

There are settings for the optional analog interface in the de-
vice setup, regarding the logical levels of the digital pins eftc.,
which are described in the external interface cards manual.
The examples as depicted in section 10.4 can also be used
for 25pole analog connector of the IF-A1, but the pin numbers
and some pin names differ.

c) Optional, digital interface: Switching to remote control by the
corresponding command (here: object), if not inhibited by local
mode or remote control via an analog interface already being
active, keeps output state and set values until altered.

8.4 Overvoltage alarm

An overvoltage error can occur due to an internal defect (out-
put voltage rises uncontrolledly) or by a too high voltage from
external.The overvoltage protection (OVP) will switch off the
output and indicate the error on the display by the status text
,OV*“and an alarm symbol and on the pin 14 ,O0VP* of the built-
in analog interface and on pin 8 ,OVP* of the optional, analog
interface IF-A1, if equipped.

External voltages higher than 120% nominal voltage at the
output must be avoided, or else internal components of the
device might be destroyed!

If the cause of the overvoltage is removed, the output can be
switched on again and status text ,OV* will disappear. Before

this, the alarm has to be acknowledged by button or

by a command via digital interface. If the error is still present,
the output is not switched on.

OV errors are recorded as alarm into the internal alarm buffer.
This buffer can be read out via a digital interface. Flushing the
buffer is initiated by another command.

8.5 Overtemperature

As soon as an overtemperature (OT) error occurs by internal
overheating of one or multiple power stages, the status is in-
dicated in the display by a text ,OT* and an alarm symbol and
on the pin 6 ,0T* of the built-in analog interface, as well as on
pin 9 ,,0T* of the optional, analog interface IF-A1, if equipped.
The output is not always switched off, depending on the settings
(see ,7.1. Defining operation parameters®), and continues to
provide voltage. The output voltage only will only be zero if all
internal power stages (10kW models = 2 stages, 15kW models
= 3 stages) have shut down because of overheat.

OT errors have to be acknowledged with pushbutton or
by sending the corresponding command via an optional, digital
interface. They‘re recorded as alarm into the internal alarm buf-
fer. This buffer can be read out via the digital interface. Flushing
the buffer is initiated by another command.
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8.6 Voltage, current and power are regulated

The output voltage of the power supply and the resistance of
the load determine the output current. If this current is lower
than the current limitation set by the current set value, then the
device is working in constant voltage (CV) regulation, indicated
by the status text ,CV*“.

If the output current is limited by the current set value or by the
nominal current, the device will change to constant current (CC)
regulation mode, indicated by the status text ,CC*.

All models feature an adjustable power limitation for 0...Pyom.
It becomes active and overrides constant voltage or constant
current regulation mode, if the product of actual current and
actual voltage exceeds the adjusted power limitation. The power
limitation primarily affects the output voltage. Because voltage,
current and power limitation affect each other, various situations
like these may occur:

Example 1: the device is in constant voltage regulation, then the
power is limited down. As a result, the output voltage is decre-
ased. A lower output voltage results in a lower output current.
In case the resistance of the load is then decreased, the output
current will rise again and the output voltage will sink further.

Example 2: the device is in constant current regulation, the
output voltage is defined by the resistance of the load. Then
the power is limited down. Output voltage and current are de-
creasing to values according to the formula P = U * I. Once the
current set value is decreased, the output current would also
decrease and thus the output voltage.

The product of both values, the actual power, would sink below
the previously set power limit and the device would change from
constant power regulation (CP) to constant current regulation
(CC).

Those three conditions CC, CV and CP are also indicated on the
appropriate pins of the optional, analog interface cards or can
be read out as status bits via an optional, digital interface card.

Illlllll
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8.7 Remote sense is active

Remote sense operation is used to compensate voltage drops
of the conductors between the power supply and the load.
Because the compensation is limited to a certain level, it is
recommended to match the cross section of the conductors to
the output current and thus minimise the voltage drop.

The sense input is located on the rear at terminal Sense, where
the sense conductors are connected to the load with correct
polarity. The power supply will detect the external sense au-
tomatically and compensate the output voltage by the actual
voltage at the load instead of the output. The output voltage
will be raised by the value of the voltage drop between power
supply and load.

Maximum compensation: see technical specifications, will vary
from model to model.

Also see figure 9 below.

8.8 Mains undervoltage or overvoltage occurs

The units require two or three phases of a three-phase supply
with 400V phase conductor voltage and tolerate max. +15%.
This results in an input voltage range of 340...460V AC. Within
this range, the units can be operated without any restrictions.
Input voltages below 340V AC are considered as supply under-
voltage and will store the last condition, as well as switch the
power output off. Same happens at overvoltage above 460V AC.

A\ Attention!

Permanent input undervoltage or overvoltage must be
avoided!

8.9 Connecting different types of loads

Different types of loads, such as ohmic loads (lamp, resistor),
electronic loads or inductive loads (motor) behave differently
and can retroact to the power supply. For example, motors
can induce a countervoltage which may cause the overvoltage
protection of the power supply to shut off the output.

Electronic loads have regulator circuits for voltage, current and
power that can counteract to the ones of the power supply and
may result in increased output ripple or other, unwanted side
effects. Ohmic loads are almost 100% neutral. It is recommen-
ded to consider the load situation when planning applications.

Figure 9. Wiring remote sense
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9. Digital interfaces

9.1 General

The power supply supports various optionally available interface
cards for digital or analog remote control. All cards are galvani-
cally isolated. Following isolation voltages are given:

e USB (IF-U1), CAN (IF-C1), RS232 (IF-R1): 2000V DC
e GPIB (IF-G1): 2000V DC

e Ethernet (IF-E1b): 1500V DC

e Extended analog interface (IF-A1): 2000V DC

0 Note

Before picking an interface for remote control, consider the
isolation voltage and carefully check if the particular isolation

voltage is sufficient for the target application!

The digital interface cards IF-R1 (RS232), IF-C1(CAN) and IF-
U1(USB) use a uniform communication protocol. Up to 30 units
can be controlled from a PC at once with these cards.

The GPIB interface IF-G1 (IEEE 488) offers a SCPI command
structure for up to 15 units per bus.

The Ethernet/LAN interface IF-E1 also provides SCPI command
set, as well as a browser surface. It features an additional USB
port which makes the device accessible like with the IF-U1 card.

The interface card IF-A1 is an extended analog interface, which
features a higher isolation voltage than the built-in analog
interface, as well as variable input voltage range and much
more. For more information, please refer to the interface cards
operating guide, which is supplied on the CD that is included
with the interface or available upon request or on our website.

9.2 Configuring the interface card

If there is interface card equipped, the device will detect it au-
tomatically. The device displays the card with its product code
and article number. Settings can be accessed via the menu

IE] + = Communication + .

Except for the analog interface card IF-A1 and the Ethernet card
IF-E1B it is necessary to set the unit's address when using a di-
gital interface card. Only then the unit can be identified correctly:

Slot: { IF-... } depends on what is equipped

10. Internal analog interface

10.1 General

The integrated, galvanically isolated (for isolation voltage see
»2. Technical specifications®), 15 pole analog interface is located
on the rear and offers following possibilities:

e Remote control of output current, voltage and power
e Remote monitoring of status (OT, OVP, CC, CV)

¢ Remote monitoring of actual values

¢ Remotely switching the output on/off

The set value inputs can be operated with either 0...5V or
0...10V. The desired voltage range is selected in the device
setup (see section 10.3).

Usage instructions:

e Controlling the device with analog voltages requires to switch
it to remote control with pin ,REMOTE" (5).

e Before connecting the application that is used to control the
power supply, make sure to wire all cables correctly and
check if the application is unable to put in voltages higher
than specified (max. 12V).

e The input REM-SB (remote standby, pin 13) overrides the
pushbutton ON. It means, the output can not be switched on
by the button if the pin defines the output state as ,off. This
does not apply, if the control location was set to local. Also
see section 6.9.

o Putting in set values up to 10V while the 0...5V range is se-
lected will ignore any voltage above 5V (clipping) and keep
the output value at 100%.

e Remote control is not possible if the user has switched the
device to U/I/IR mode on a model where internal resistance
control is unlocked. The internal resistance set value can not
be controlled by analog interface!

o The whole interface is galvanically isolated against the
DC output of the device.

10.2 Overview D-Sub socket

.

‘Device node Default: 1 VSEL VMON
={1..30} Up to 30 device nodes (addresses) can be as- CSEL
signed to devices, one per unit. A device node CMON
must only be assigned once if multiple units are GND CSEL GND
controlled. DGND GND VSEL
Remote
Configuring the various cards oT Rem-SB
All cards have different parameters to configure. These are GNDVMON OvP
explained in detail in the corresponding operating guide. Please cv
refer to it. PSEL
Operating Guide E .
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10.3 Settings in the device setup

m + =] Analog interface + -.

The setup menu gives access to some settings for the built-in
analog interface:

Hhalogue 1n. <out.
Ligital inputs
Digital outputs

@ Analog voltage Default; 0...10V
=0...10V Selects 0...10V for 0...100% set/actual values.

=0...5V Selects 0...5V for 0...100% set/actual values.

the above selection and will be either 5V or 10V.

@ REMOTE /5 Default: LOW

=LOW Unit switches to analog remote control, if the
pin is pulled to LOW (ground).

=HIGH Unit switches to analog remote control, if the
in is pulled to HIGH or left open.

10.4 Example applications

A\ Attention!

Never connect any ground of the analog interface to
minus (negative) or plus (positive) output of the device!
This will eliminate the galvanic isolation and possibly put
dangerous potential to the analog interface and thus also
to the control application (eg. a PLC), especially when
operating the DC output on transformerless inverters.

The reference voltage at pin VREF is automatically adjusted to

A\ Attention!

The pin is tied to HIGH level by default. It means, if setting
HIGH is selected and the pin is left open, the device will
permanently be in analog remote control, unless local

is activated.

Netzgerat / Power supply

Steuereingang Ausgang
Control input Output
+ Gnd — +

r Gnd h%
Steuereinheit
(Control application Last/Load

(SPSIPLC)

Figure 10

0 Note

A digital output of a PLC or any other controlling application
may not be able to pull inputs like REMOTE or REM-SB to
LOW. Refer to the technical specifications of the particular

hardware for details.
Principle view of input REM-SB and REMOTE:

@ REM-SB /13 Default: LOW
=LOW Unit switches the DC output off, if the pin is
tied to LOW (ground).
= HIGH Unit switches the DC output on again, if the

pin is tied to HIGH.

/A\ Attention!

The pin is tied to HIGH level by default. It means, if set-
ting HIGH is selected and the pin is left open, the DC
output would be permanently switched off, unless local

is activated.

®ovp /14 Default: LOW
®o1/6 Default: LOW
®cviis Default: LOW
= {LOW | HIGH} Defines, if the digital outputs will report
their dedicated status with either LOW
or HIGH level.
. E Operating Guide
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Output off/on

Pin 13 ,REM-SB* is always operative and does not depend on
the remote mode . It can thus be used to switch off the output
without extra means, except the device was set to mode local.
Then the pin has no function. Switching the output off is done by
connecting the pin to ground (DGND) via a low-resistive contact
like a switch, open collector transistor or relay, if setting ,LOW*
was selected for the pin REM-SB (see section 10.3). If HIGH
is set, it is vice versa and the contact has to opened in order to
shut the output down (emergency off principle).

0 Note

A digital output of, for example, a PLC may not be able to
perform the action correctly, because it might not be low-
resistive enough. Always check the technical specifications
of your external control application.

Wiring example:

.

REM-SB

"

DGND

Activate remote control

Switching to remote control is required as soon as the device
is going to be controlled with external set values.

Remote control is active as long as pin REMOTE is given the
corresponding level and remote control is not interrupted by

local mode.
Remote control active: REMOTE = LOW | HIGH
Remote control inactive: REMOTE = HIGH | LOW

With this series, the level to switch the device to remote control
depends on the setting LOW or HIGH, given for this pin in the
device setup.

Wiring example:

® ®

REMOTE DGND

_

A\ Attention!

The pin is tied to HIGH level by default. It means, if set-
ting HIGH is selected and the pin is left open, the DC
output would be permanently switched off, unless local
is activated.

A\ Attention!

When switching to analog remote control while the DC
output is on, the output voltage might instantly rise to
dangerous levels, depending on the given set values
on the analog interface!

Remote control of set values

The inputs VSEL (voltage U), CSEL (current I) and PSEL (power
P, where adjustable) have to be given with external, analog
voltages. For 0...100% value on the DC output it requires either
0...5V or 0...10V input voltage on these inputs.

0 Note

Remote control via analog interface always requires to put in
all three set values.

Wiring example:

® ®

Measuring actual values

Measuring the monitor outputs of the actual values is inde-
pendant from remote control. Since there is no power monitor
output, only voltage and current monitor can be measured. The
pins VMON and CMON represent the actual DC output values
with either 0...10V or 0...5V for 0...100%.

By using an external analog multiplicator, the power monitor
could be calculated.

Wiring example:

® ®

\
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Notifications

The analog interface features further outputs like OVP or CV
to notify the user of alarms or conditions (see table in ,10.5.
Pin specifications®).

These outputs are internally pulled to a voltage source via a high
resistor and can not drive a LED or lamp. They‘re intended for
current intake by switching an external relay or similar, which
can drive LED, lamps or other indicators.

Alternatively, these outputs can be connected to inputs of logic

ICs.
Example:
+ 12v
I
g -----.\
10.5 Pin specifications
Pin | Name Type* | Description Level Electrical specification
. 0...10V or 0...5V correspond | accuracy: < 0.2% @ 0...10V range
1 |VSEL Al |Set value: voltage 0 0.100% of Uner y o @ g
Accuracy: < 0.4% @ 0...5V range
. 0...10V or 0...5V correspond
2 |CSEL Al | Set value: current 0 0..100% Of I Impedance R; >100k
3 |[N.C. Not connected
4 |DGND POT | Reference potential :i(;rn;\écc and digital control and status

External = LOW***, U,w<1V |U range =0 ...30V
Internal = HIGH, Uygh > 4V | lyax = +1mMA at 5V
Internal = open Sender: Open collector against DGND

Toggle between internal

5 |REMOTE DI
or external control

Quasi open collector with pull-up to Vcc **

OT/PF = HIGH, Upgn > 4V At 5V at the output there will be max.+1mA

— Sk IMax= -10mA at UCE= 0.3V
no error = LOW***, U oy <1V U =0..30v

Short-circuit-proof against DGND

6 |OT DO | Overtemperature error

7 |N.C. Not connected
. 0...10V or 0...5V correspond | Accuracy < 0.5% @ 0...10V range
8 |PSEL Al | Setvalue: power t0 0..100% of Pom Accuracy < 1% @ 0...5V range
. 0...10V or 0...5V correspond
Sl VMON AO | Actual value: voltage |y 75 1009 of Unom Accuracy < 0.2% at lyax = +2mA
Short-circuit-proof against AGND

10 [{CMON AO | Actual voltage: current 0..-10V or 0...5V correspond P 9

t0 0..100% of Inom
11 | AGND POT | Reference potential For -SEL, -MON signals
12 |N.C. Not connected

off = LOW***, Uiow <1V U range = 0...30V
13 | REM-SB DI | Output off on = HIGH, Uy, > 4V Ivax = +1mA at 5V

on = OPEN Sender: Open collector against DGND

OVP =HIGH, U, >4V Quasi open collector with pull-up to Vcc **
14 | OVP DO | Overvoltage error no OVP = Lowb*? U, <1V |At5V at the output there will be max.+1mA

Ivax=-10mAat U = 0.3V
Indication of voltage Cv=LOw** U <1V Unax = 0...30V

regulation active CC =HIGH, U, >4V Short-circuit-proof against DGND
* Al = Analog input, AO = Analog output, DI = Digital input, DO = Digital output, POT = Potential

15 [CV DO

** Internal pull-up voltage approx. 13...14V *** Default setting, can be modified in the setup menu

) E Operating Guide
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11. PV - Solar panel simulation

The integrated photovoltaics feature enables the power supply
to simulate the characterictics of a solar panel. It's a combination
of hardware and software. The PV feature can be enabled and
disabled in the device setup, as described in section ,7.8. Acti-
vating the photovoltaics feature®. If disabled, the power supply
acts like a standard power supply unit. If enabled, the power
set value is directly effected by the current set value, resulting
in a voltage-current-power behaviour that is related to a certain
characteristics curve similar to solar panels.

11.1 Special conditions
Following applies for PV operation:

¢ If the output is switched off, the start values of power and
current can be set

e The power set value can not be changed if the output is on
and is calculated depending on the set value of current

¢ If the output is on, the power set value display changes ac-
cording to the current set value adjustment

¢ Remote control of PV operation via digital or analog interface
is possible the same way as with manual control on the front
panel

¢ When switching the output off again the start values, which
have been set before the output was switched on the last
time, are restored

¢ The calculated power, which depends on the current set value,
is clipped to the maximum power of the device

11.2 Setup and handling

With the DC-AC-inverter connected, the procedure to run a
simulation of a solar panel is like this:

1. With the power supply DC output switched off and PV feature
activated, you need to adjust initial power and initial current
set values, which characterise the solar panel that is going
to be simulated.

Figure 11. Adjusting the solar panel short-circuit current

Figure 12. Adjustment of maximum power

2. Switch the output on. Power is not adjustable anymore then.

3. The DC output will be set to a calculated idle voltage (read
below)

4. Switch the DC-AC inverter on.

The power supply will then turn the adjusted initial values into
the power characteristics curve of the simulated solar panel. The
curve in the figure below depicts an example with initial current
= 8A und initial power (MPP) = 8kW. The Uyper and Ujqe result
automatically according to the U-I characteristics.

0 Note

Together with this operating guide you should have received
a CD that contains calculation tools in form of Microsoft Excel
Sheets, one for each PV model. Those sheets are used to
enter the same initial values for the simulated solar panel and
to generate and display the resulting characteristics curve.

You can now run a test with the inverter. In order to simulate
different illumination situations, you can

5. Adjust the current set value of the power supply.

When the output is switched off again, power and current are
rest to the initial testing values.

A\ Attention!

The DC output voltage (or simulated solar panel voltage)
is depending on the settings of power and current. Wrong
values may result in an output voltage higher than the
DC-AC inverter can take. In order to protect the inverter,
you are advised to always set the overvoltage protection
threshold (OVP) to the maximum inverter input voltage.
See section 7.6.1, item Uovp.

\
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Adjustment 1: Adjustment 2:
Max. current Max. power
|
30.0A 1 9.00 kW
| v -+ 8.00 kKW
|
| 7.00 kW
20.0A 6.00 kW
|
; 1 5.00 kW
| 4.00 kKW
v
10.0 A 3.00 kW
/ + 2.00 kW
/ ‘ 1.00 kW
0.0A 1 0.00 kW
0.0V 250.0 V 500.0 VV 7500V i 1000.0 V 1250.0 V
UI\."IPP UIcIIe

Figure 13. Expected PV curve of the simulation

11.3 Notes & limitations

o |f the output condition shall not be restored to ON after the
device is powered, disable this feature. See section ,7.1.
Defining operation parameters®, item ,Output condition after
,power on*.

e During remote control via an analog interface the preset
values of current and power (see above) can not be restored
after switching the output off, because the set value input
PSEL and CSEL constantly set new values and thus the
preset values in OFF mode will be the last one that were
present on the inputs.

o If PV mode is activated in the setup (menu ,Options®), the
function manager (SEQ) is not accessible.

12. HS - High speed ramping
The power supply features an integrated HS feature which pro-

vides improved dynamics of the output voltage due to reduced
output capacities.

This is a permanent modification which can not be deactivated
and will effect some of the standard technical specifications.
See table on the next page.

& Voltage overshoot!

Power supplies with High Speed option can produce
very high voltage overshoots on the output, if the load
changes. The electric strength of connected loads must
be observed!

12.1 Restrictions

¢ In combination with option “ZH”, the DIN curve of option ZH
is only guaranteed up to 80V output voltage

e Remote sense operation and series connection are not
available and not allowed!

e The fall time tFall is load depending and can be calculated
by the user from the given output capacity

¢ In case the given time and power dissipation for permanent
pulsed operation are not adhered, the warranty claim expires

12.2 Terms explained

COUT

Remaining output capacity of the modified unit, is used to calcu-
late time values regarding the dynamics of the output voltage.

Uwn> / Pun>

Recommended mininum output voltage resp. minimum actual
power the device should be operated with. Below these values
the output ripple is expected to be even higher than stated in
the tables above.
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Fall time

Together with the rise time, this is an important value regarding
the output voltage dynamics. This value is primarily depending
on the load's resistance. Models with additional ZH option
achieve even shorter fall times.

Rise time

Together with the fall time, this is an important value regarding
the output voltage dynamics. This values is depending on the
output capacity, the load's resistance and the adjusted current
limit.

12.3 General operation instructions

Permanent remote control which results in a big AU/At is allo-
wed, as long as a certain total internal power dissipation loss

is not exceeded. It is calculated with the formula dU,, = \/ (F
/ ) (if frequency is given) or f_,, = F / dU? (if voltage difference
is given) and with F = 192000 for permanent pulsed operation,
whereas f is the frequency of the pulsed operation, dU the
voltage difference of the rising or falling edge and F a factor.
Permanent pulsed operation here means for hours or days.
Short-time operation, e.g. some minutes followed by a break of
the same period, allows higher load dynamics with F = 256000.

Recommended mininum output voltage resp. minimum actual
power the device should be operated with. Below these values
the output ripple is expected to be even higher than stated in
the tables above.

12.4 Specific instructions for the 1500V model

Extreme pulse-shaped unload, for example 90% | .o, -> 5% |, ,oms
can produce a voltage rise of up to +100V. Otherwise, a voltage
rise of 40V...60V is typical.

The time of the falling edge is load-dependent. With, for exam-
ple, 1A constant load t,, will be ~67V/ms, at no-load condition
it is always 1.7s down to OV.

12.5 Altered technical specifications

13. Other applications

13.1 Parallel connection in Share bus mode

Share bus operation is used to gain a symmetric load current
distribution when running multiple units in parallel connection.

Important: in this operation mode, the unit with the highest
output voltage controls and defines the output voltage of the
whole parallel connection. It means, any unit of the system
could be in charge. Thus it recommended to pick a unit that is
used to control the whole system, while the set value of voltage
for the remaining units is set to the required minimum. Voltage
and power set value could be set to 100% or, if not desired,
set to equal values on every unit so that the total results in
what's required.

In case a unit is broken and will completely shut off, the parallel
connection will continue to work without interruption. This is
called redundancy.

The wiring of terminal ,Share®, which is required for Share bus

operation, is explained in section ,5.8. Terminal ,Share*. Also
see figure 14.

0 Note

If remote sense is going to be used, it is recommended only
to connect the ,,Sense” input of the main unit that determines
the system voltage.

A\ Attention!

This is a purely analog connection. No totals formation
of actual values on any of the units.

A\ Attention!

Parallel connection with units different to 3U series, which
also feature a Share bus, is not allowed!

Model 600V / 70A 1000V / 30A 1500V / 30A
Output capacity Cou 34uF 22.5uF 15uF
HF ripple constant voltage operation (BW=20MHz)* <3V, <600mV,, <1.5Vp,
LF ripple constant voltage operation (BW=20MHz)* <2.2mV,y, <60mVy, <1V,
Ripple constant voltage operation (BW=300kHz)* <700MVs <160mVg <270mVg
HF ripple constant voltage operation (BW=20MHz)* <300mA,, <30mA,, <40mA,p
NF ripple constant voltage operation (BW=20MHz)* <4000mA, <8mA,, <40mA,
Ripple constant voltage operation (BW=300kHz)* <180mAes <10mAes <14mAes
Regulation 10%...90% lyax™* (in CV) <4ms <2ms <2ms
Regulation 90%...10% lyax** (in CV) <4ms <3ms <2ms
Rise time trise for 10%...90% Unom (N0 load) <1,2ms <3,2ms <1ms
Rise time trise for 10%...90% Unom (70% load) <1,6ms <4ms <1.2ms
Recommended fy.x for AU pulsed operation 250Hz 150Hz 500Hz
Fall time tea for 100%...10% (1% ohmic load) <190ms <350ms non-critical
Possible voltage overshoot (pulsed operation) up to 150V up to 150V up to 100V
Recommended Umin> / Pmin> 40V/100W 40V/160W 60V/240W

* Measured at Uy, >10% and Pouw >5%

** luax IS either equal to Inom (for devices without power limitation) or luax = Pset/Uset (for devices with power limitation)
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13.2 Series connection

Series connection of two or more units is not allowed.

14. Miscellaneous

14.1 Accessories and options
Following accessories are optionally available:
a) Digital interface cards

Pluggable and retrofitable, digital interface cards for USB,
RS232, CAN, GPIB/IEEE (SCPI only), Ethernet/LAN (SCPI
only) are available. There is one interface card slot available
with every device model.

b) Extended, analog interface card

Pluggable and retrofitable, galvanically isolated, 25 pole analog
card. For details refer to the seperate interface cards operating
guide.

Following options are available:
a) Watercooling

Internally integrated water cooling block. The watercooling is
used prevent premature shutdown of the power output because
of overheating.

b) Internal resistance regulation

This option can be purchased subsequently and is unlocked
with a code number in the device's setup menu.

After it is unlocked, the user can choose between U/I/P or U/I/R
operation. The power set value will not be adjustable in U/I/R
mode, it is then only defined as a limit in the device settings.

0 Note

It will eventually be required to update the device firmware
before the option can be unlocked. Ask your supplier.
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14.2 Firmware update

A firmware update of the device should only be done if the
device shows erroneous behaviour or if new features have
been implemented.

In order to update a device, it requires a certain digital inter-
face card, a new firmware file and a Windows software called
,Update tool“.

These interfaces are qualified to be used for a firmware update:
e IF-U1 (USB)

e IF-R1 (RS232)

e IF-E1 (Ethernet/USB)

In case none of the above interface types is at hand, the device
can not be updated. Please contact your dealer for a solution.

The update tool and the particular firmware file for your device
are obtainable from the website of the device manufacturer, or
are mailed upod request. The update too will guide the user
through the semi-automatic update process.

14.3 Option: Internal resistance

The unlockable option ,internal resistance” adds an imaginary,
variable resistor to the internal voltage source of the power
supply. After this option has been unlocked, the ,R mode* or

U/I/R mode can be activated in the menu Setup operation
mode (see section ,7.1. Defining operation parameters®) by
switching from U/I/P resp. U/l to U/I/R. The voltage set value is
related to the off-load voltage U, of the power supply. The off-
load voltage is reduced by the product of lact * Riset. The resulting
voltage is calculated as follows:

| set, P set

Uset = (Uo - lact @ Ri)

Clarification:
U/I/P Operation U/I/R Operation
—
Uo U, R, lac
Uact Uact
e C
o 4 Nom
100
80
E
60 S
40
20
| -
20 40 o660 80 100 1[%]

ECR is shown in the display while the internal resistance
control is in control.

The internal resistance Riset is displayed instead of the power
Pset while U/I/R mode is active. However, the actual value of
the power is still displayed.

Following restrictions apply for U/I/R mode:

o For models with adjustable power: activating U/I/R mode dis-
ables direct power value adjustment. The global output power
can then only be set in the menu with the parameter ,Padj
max.“. When activating U/I/R mode, that value is instantly
set as power set value for the output. It can be subsequently
adjusted, too.

¢ The resistance set value can not be controlled via the internal
or the optional analog interface. Therefore, remote control by
analog interface is not possible as long as U/I/R mode is active

o Parallel or series connection of multiple units running in U/I/R
mode is not possible and thus not allowed!

« Itis not recommended to use the function manager while U/I/R
mode is active, though it is possible. The resistance regulation
will significantly slow down the function manager operation.

The unlock code can be purchased at the sales company who
sold the power supply. The serial number of the unit is required
to be told when purchasing the option, because the unlock code
is related to it.

14.4 Networking

The figures below depict networking examples for the digital
control of multiple devices in star-shaped (USB, RS232, Ether-
net) or bus-like (CAN, GPIB, Profibus) configuration.

Limitations and technical specifications of the bus systems and
the interfaces apply.

With USB up to 30 units can be controlled with one PC, ap-
propriate USB hubs with custom power supply assumed.This
basically applies to RS232, too. Differences lie in the handling
and the cable lengths.

With CAN up to 30 power supplies per address segment can
be integrated into a new or existing CAN bus system. They
are addressed by the device node and the RID (see ,7. Device
configuration®).

With GPIB there is a limitation of max. 15 units on one bus, con-
trolled by a GPIB master. Multiple GPIB masters can be installed
in a PC in order to increase the number of addressable units.

Figure 15. USB or RS232 networking
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Figure 16. CAN networking example, also applies to GPIB
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