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EL9080-600 HP EL 9160-300 HP | EL9400-150 HP EL9750-75 HP
FHIFEHA
WANBE 115V/230V A §Lik
PN 50/60Hz
BINREE T2, 5A
Bk
BNEE Uy 80V 160V 400V 750V
HBIAIE P, 7200W, FitiE & FE 5
- EEME 7E40° CIREER AT 72000
BN | oom 600A 300A 150A 75A
3 ERIPR IR 1.1 % Uy,
BRARIFEABE 100V 180V 460V 850V
RS
AESEE 0---80V 0---160V 0---400V 0---750V
BRPBE 100mV 100mV 100mV 100mV
FE Bk <U,oaB0. 1% <U,onB0. 2%
2Rk k]|
.Ugl?é:fﬁ O“'IHOM O“'IHQM O“'Inom O“'IHOM
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AR Hk <190, 2%
IR
ﬂg?é?ﬁ 0...pnom 0...pn°m 0...pn°m 0...pn°m
BIRSPE 1w W 1w W
FE R Bk <P onf92%
FEL{ELIE ]
JHESEE 1 0-+1.2Q 0--2.5Q 0--2.5Q 0---150Q
BRDHER 1mQ 1mQ 1mQ 10mQ
JHETEE 2 0---250Q 0---50Q 0--+100 Q 0---300Q
BIROPEE 10m Q 10mQ 100m Q 100m Q
TEHE ok NFRE{E ST B A 2%, B3t 40 3%
MSE
B3R b FHF0 TS BE B (8] 4o <50us
Z5 MR G2 TER
BYE) (BkEhIR1E) 24N, 50us. . 100s
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* XTFHANKESEET “Eiliz0”
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B ERENRAKEERHHEE,
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4.3  HA
AR R JE A8 X FL s R R 15, DLERIIE R 4P 1934 )
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/b20emBE S,  DAME LRIE 2 Sl .

EE! BRILLREEAR=SIEEL!

4.4  IFED
g AR PO A i B AT IR RS B

FIFAT= fhol T E SRR FR 2R, w B A fil
B GRS . AR A B 5 3 IR T 5 5 A kAT, &
W R P AT A RS

WA 523 s G 6 2R I ZR N 52 7 AT 3R 4T A 9% ) 4 3
R C3LIN

4.5 BIEXE/BR
A7 éﬁ&ﬁﬁkﬁﬁﬁ/mﬁﬂﬁ EERET, RPMEgHN,
A — g

BBV anuﬁiﬁbﬂéﬁﬂ( L) o A HIE YRR ETE
BB = it ) E BT T

S ERAS R R “Input on/off” 141 #f\ B8
R FEFE 2 UG A TERR . NSRS X N A7 A 3FPAS
FREIhRE, 7R fEiERR.

4.6  EISAFMFFEEEN
I BT PR AL AE T ] P R R S AR ey T R
EEL VAL T R st ] o

WR M EGE LHEE B SRR IR, YR, AT
eI AT E ISR . XA TE BN RS (R
R HL 47 380 7R AR5 AR IR BRI 25 4 B KD T TE A
1. 180° ML FEAE>0dBI UK 51 T, & FHIR T 5k
AR . WRERL G S TR BB — AR,
TGV R 2 B ) el PR (e FR ) 9 ] 8 H BUUAH [R5 4 o
AT E TEA 2 R R R A R, T2 RA N8
1Eo G5 Ja (PR AN 26 R 2 P Aot [l R e ol A& A A 3K
ELU N i ELRERAN AR I 7V, @iﬁ(ﬂ%WF, P
Z 5] F100puF HLZ

KT 7= CN
3.3 fHRER 4.7 RE4EM

1x BT i RIS T BN R, e T BB R, ThaR
1 x EP I A FE 3 B Wik, thEERRMt M AR . LR HXT LA

1 x FLUELE 2500w EL9000 HP 40°C

4. EAES W/

41 e Es 2000 EL9000 HPE! S =4 i B L

s

I

1600W
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WS I TR A, e B PR S R T AR
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G e
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&g 005
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UiV
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WEIAF= G, IERELEAIMIZHIIRT. WF, EA
SR VEATE Y, ST R IEE R A AL R T

5.2 S5WmHEEE

A5 ) B8 B 77 5 ) L YR 28 5 T A

FHJE$6 B NIEC320 T 10ATE iE, HRZEK1.5m, SAH
125 3 x 0.75mm2,

A7 AT 5x20mmIK ARG 22 (T2.5A), M5 AR A 4 2
B,

5.3 HEiRmNim

BB A A N S A T 7= S T . (E SR AL W 22 [ 52 54T
TR P2 . 5 BE I VE R A BRI AN o i
PEE !

PR NG I TE R 23 E . OB R B R g,
BERHTE S T AR AR e . A LB, KRR
MBI, T AE A AR B AR 2 1) i — A4 A LR 22 .
TRk I B BB N BT . FRATTEE VX R«

150A: 2 x 16mm?2 5 & />1 x 50mm?
300A: 2 x 50mm?2a /b1 x 150mm?
600A: 2 x 150mm?

AR ZE (B 2R) o

BN 47 AN BRSO, TR — R
Pt

EE! BHEP—aARIEE, IFRERRE R (
R Mt ER—IRESTHEE. TN
Sl B !

TR BERIEEMARSAEAMER! IR E
WS B (K BB AR = Bt

5.4  System Busifi¥

System Bus (5 1f) ¥R 7 — /N B A B 24 S0 2
Fro Lol AE I A PEGE A 15 WL % 779,,6.12 System Bus
FIThEE “o

5.5  ImiZRAY{E R FRERE
TR RN 2635 | System Bus |, 25 i WL &45,6.12
System BusfJIhfFE".
AMEERIR N G 8% 1) SRR (B LR o K 1AV B,
G345 ATl 2 System Busizi f g s SR K Lk, SRS
BEAT RS VR B o 2 IE e A M 2 B 74 5 T 1Y) Sy stem
Bus B (17 5 A1 (+ R0 g ) R 51 04 (— gl o ) o 2 TLASE
B2 N0,2mm?2 — 2,5mm2, i a4

(+) BMum R EE 5 1RIR (+) 560 im EE, (<) 2um 55
H(-)imtEiE, BN RESRIAATS.

5.6 EOFIEHE

AR LR o ORI T e T . R TR
FHEZEERFET9.
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6. IRME

KT EAEA N ERB B S HE 3.1,

6.1 R
A B AT o BE R EURA R . e LR R SRR
NJA BN A 5L PR -

SRR

Actual values and control mode

Solli g fa, #HwAiAmE
Set values, errors and further values

HEERET
Indicator regulation mode
KFEHE ThFThE
Actual value for voltage Actual value for power

SEfRpE
Actual value for resistance
I P
Actual value for current

active set value

Under voltage threshold

£t ] U B AR 4
Example display of battery test mode

HERER
consumed capacity

E (I#LE

it
Time counter

R E

K3

MBI THS (SME) MBLTLhME %L, BN R

AR AT IS AT I B o0 . A R AR AR bR, AR
B8 08 5 A () R B AR ST AN R o BRI B BR T 5 AR 5

PR S BB FHAEL . IX 3R, R EARAR L OEL,  fa R

Fe = faiiRA, =MER S WM R R

FERFHL (EE AR D 1§ 0L T, RosStandbyREs, I
U 7R B L IR AR -

T i-"-l H
....' Laniy

7R B AT AL BIZ 7 AR AR AN AN R (4R A A S B R
k.

K 5

AR IE T R R B R PR A T (Remote
mode) i} B N2 . RS AT RE Level A, B
1 AIB.

s

XA External mode& T # 11#EH| D45 BB O .

FE AN ANFTEA NI BE A HEAT 1
-8 BIE L “.

VR G =TS

7.1
A Overvoltage &k Overtemperature T 7R 485 RS

WA A, TR IR . AN C I 2 3
R IR . A G X EH BT ITS

R BN P AR PR R (O, 2. FeR AR “)
TESEIR B M. ARE R M B, HEHERRE 1R
J& PR Bh AR

MEEIER

Bt —HE TR L, HEH “Inputon/off” #4
il ALk BBRET S AP IRERAEIL 2 D ATHE.

filan .

K 7.2
RBTRBARGORE . £ RGN X NAEEH =

\

ANEHRE, W O R R e A X SR
XM E TR, ERRZEM.

EL 9000 HP %% € L
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BRI

Power (1) HLJFH ¢
FTAT BG4

Mode (2)i%&#:%5

Mode Tk K is AT 1 T AR
cv P Ccris 4 5 3 B 5485 0 bR R 1E I PR
cc CRaoor &, NN SMH AW, X

REAEE Th 24z (CP)RL 4k & ,

2 B D BB 2] (CC) A

IBATRE . T S HTIZ AT K A

KNERERRE L. B2RT XM
R A B I TY,,6.6 Tk IR B <

H AT g

ccC TH L 1

cv (ERETES

CcP LTy 22 1)

CR10r FEA*YE Bl A FELBE A1 4

CRu00r TE2*Vu [ P9 1 R o %
* IR BEAY S A A 2%

R A e O RIS, 5 24 Ak e = %

HI e E BUERTA #i Sk 75) B a5, tae bl iRy

FGEAT V5 1) AR Hee B e .

Level Control (3)i% % 5%

FHRAE IE 5 HAE RS (ARIB), Bk i A = (AIB), HL it Il 5
N E 2 ATk FE. AFIBfEH

Levei\?;ntrol P EMRE. =HEEET LI Level
B Battery AN M 7FLevel BT i AEfHU-H
A Setup [k, |-HL¥E, P-IhREREME. WE

H—HWRE, EEmFESR. HH
Mode(2)ik %% 7 i # A, HKeep
setvaluesi & Ano (W& 5,7, 7% i
Bl ), ENTBERERERIMME. Bud
Level Control (3)i £ 23 Al LA AN, BRAERZ HA->B
HRIB->A, FNIXRRNHES LT,
MR OGP T R R (BT H) B, e i (E M AT
. FEFEHITIF)G, HKeep setvalues = yes#li%, %
EEKE BRI

Input on/off (4)#%41

FH 305 (26 ) O A (B 28 ) T 38R A

S A A A U 4 R AR, R
MR, REHEIE . AERRON “IEZ” I
RN E e

OB R AT R R SR R b bt T R B e
I, B BB B T O (B O R m R
WH TN EREE LR E R R, AR, SR
RS BERR (R E BB A TE), TR

ERARBRAE T, RS R mae s, f izl
>3s, FRFEARERAERATIKE EERAA.

Input
on / off

Selection (5)jiEl

Selection
Kt 1k 5 . Selection (5)f&/ANM B
N R B T 2RI B S 5
B HEBIER TR/ SEETH I K (->).
RPN < A & e r), TH—JK—4— K.
L R kA W) R BEE, RS A B R E
fl, RERINREEHEEE, XA 4F
ek .

W eI i Sk R AR BN .

fELevel A/BFE T Bl B AR IR, AME#E 2 A3
BOCTUE” o R =M, —AEE, —AETE
WoRBEA A7 R e QR B A D TR S B0 3RS L
i, LA R AR A T

Setting (6)/iE4H
FKHEHITEA - 5. Setting (6)0%5 /i B
¥ N s i thSelection (S)EHEIILE (RIS K
(B ,
Riffl: WeblEE/atete, e (s b i
b GBI ) . PR DN ikt B
i, Pt LB
e R B (L IR IR, Bt (e e
PRIRAE, L0 v LI 77 o el i o B2

6.3 FTHRIR

AR R T IRTT OAT I . ST I S i B S AR R
WA N TE B b

W RGUSAT I HAT G, BEBRIAEE. 7K
1) B AN AE S8 — B 3l Ja U 24 2 R AT I

Wi Keep set values ¥ Ayes, BT I 5K PR A7 B

Setting

PR E L 2 1
A & Level AR B, FHBUEENZI4E %,
FEREWE L
B L evel BIYWIEME, AHIRBUERIZIER,
FEREHE L
A/B KR, WGk R 21, HBhfE
Level AFIBJa)#5#n) .
Battery KRR, P A =X
Setup  RHME, BUSRESLHE. EHARE A
Ok (R AR .
B2 R TR N RESEET,,6.7 Level AfliLevel
B “.
12 arl §E EL 9000 HP %%
A% 05-31-2011 A e
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6.4 FTHFinput on/offFxk

1% Finput on/off (4)4%4H, EIRMNITIH, F=MIFaE L
g ge TR,

FEF N5, BN H .

WR 2 B S e s, B O (pin = low)Y
,REM-SB“[] 5| B m] < M5 N o AR5 28 2 /i S 24,
AT TSN

PO TAERE, M. Bk ThRMHGTITA X4 LR
TR e S

A AR, HBoRsKhri A, OMIIN e E &
SRR E . AR T AL, T AR k.

B R A B T DR BE e SR R T A PRk . Bt B
JEBCH B R R, B0 B AR B 1 R A ) (2
EROR

FEHLRES G\ =% 10) Bos i T
135, 4L

=tandby

K8

6.5 ATREE

VERG: AREAE A A U R OB e A S R,
WA REYE I & /B L.

HIEE RSN B IRAExternal mode i Remote mode
T, W AE AN BE L 2 AR

a) IEFEE AT ERE

7EA, B, AIBFIBattery#:{Efiz0 T, Hief:Selection (5)
EPEE R e

ER BT (f T Setup) ARIEBEAFZEESH. T2
%% 71 WEFE

b) AT EE

Z Hii HSelection (5)ik & )% i€ {H 1] HISetting (6)>K i
AR N TRHELEE SR, e (3 0 B b 45 R (
WREAR) o RBIEFE DL/N D O W e, PR DLROD
%Az,

N SRAE e IR B e A LR B RR, M5 e (L 4E R
W RRAE, B2 LA T A e A 2O

EL! E, ftLevel AIBER T, Level ABYEFI&EE
BELTIRE K TFHZEFLevel BAY! Level BRA[E EiF
FELevel ARIE{E, TiLevel AR [E AT ZLevel B
HYEE .

6.6 FLEIAZIERER
EPEAMode (2) THSGIE R U e P VR AR IR R A 2
H4rEATi%k: CC, CV, CP #11 CR.

CC JitEift. ity i R 2B A . FE SR
NN B B IR D E (BRI » R B
et LA DR BCE B 7 A BRGE TH AR T &, Sk
Rt DA BRIIL S T H A R 1 o

W Keep set valuesZ¥(#i 1% yno, F3)¥%#2CCf
B A DR e K B B HARRE, R BEMN
0. Wi Zyes, (REE RN EMHE. FHEN.7.1 K
BIRH

CV ZigtafE. M nriiTiaE ., s AR (.
FEMREUT, BB 2B & R L R, A
HL s > T IR E A E, R R KT A
R R, A BEIS B H AR IR

Wi Keep set valuesZ4(# 1% Jyno, Fa)HHHECVEL
AR R DR B AWK E BARFRE. R
yes, (R BN B M. VERE W..7.1 WESER <,

ER: CVIHEARE S I — e . wRiE T
I, S E S L iR A

EE: R CVIREE BT Ik BUE [E AR CV MY
FET B A E B B 0. FHECC, CPE{CRIE A T3/
FRAEILRE 7 [F] A2

IFEFEIRIC T, RIRE O B (E A e 18, (HAASHE
2, IR T AR & R

SIERTE Y (BN 1) B0 RIS 7 5640 i
JETH, PN A REFZIIEAEH, WIRERIE# ICC, CPE
CREEAF, K HLJE (E B0V

CP miglazhze. Mo al i Mo i E . 1E
B F IR TSR AT RE 22 1 H I DA S AR AR N H
JE (P=U*1) W FER AT T2 . SR 4 N i R, IR A
HLL R I AR R LA, R REIA BT TR . [,
PR IR AR

Wik Keep set valuesZE#i 1 no, Fah#: 2 CPRE
AR R B R R EAARE, ThR B EME N0, W
ves, (R IR/ N BEM . VG I, 7.1 BESER “,

CR Ristabisi. AGsAmanEEE. Ak
HEHERARMBR.

CRH A A A 1 Mode(2) 5 i 71 3 — 2 P i
WA TAE. PAVEE R T TR, RAg2 g m
BEAELVE AN Ao A2 SRR AT BT, BRI DR
BUEMH

AR AT IR 2 B R B R IR R, AT 2E e
N HLEFTHLIRE(R= U /)T i 3 Ja PR . SR
R T N P R PR PR AR, A AN B B S5 1
PRAE . [FIES, FRVEHEBOE . a5 R A B rA HL 3 LA
HIII AT TS H B Dh 2 0 R abn PR T 26, PRIDZR IS . IXFE
AN 8 IK F1) 1 B 5 1) FELAE

Wik Keep set valuesZH#i % no, F3%#: 2 CRIK
PR IR DI BOE A K AR R . WSR2
yes, (R B i/ N E B . VEIE I, 7.1 IESEHR <,

YRS
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BAEF T
6.7 Level AfALevel BHY{EF
N

Level AflLevel BRI AN A (AT DAL H (I e /BB . 7T
iEitLevel Control (3)iE s FahiL 4, s i@k
N BIRRALLEE AN B 4 . B3 I B4 (AIBAE X)) LA
P2 A B R BRAR

AFIBHRA X R4 A BA 5 H e e (. =B %
EEXT AR AR, DIABBRIE R F . Fln. (ECP
BiAR, A LOANT IR e, e ATz Rk
1TO1, PR DPRERAR . Al FHABRLR (1.6.7.3), %
[FAFIBI AT Rk 8 (R s Rkt () 2647 H a0 . X hT
PR BEEE, HEga DA SRR IR, K5I LABIE
For, WA B (BUR) DIAFIBA) A A8 ik 56 s AR s . 1X
e e B I 5 2k, 254]: A= 10ms, B =90ms,
15 H100ms(= 10Hz)AT [ BEI10% ==tk K11,

6.7.1 Level A

Level Control (3/flLevel Control(3)it 7%k Level
AJ5, HERB¥A HPRemote mode & External
mode, LB FEE. LiFLevel AfS, b b
~Level A, 4T E P B 1) B € 18 55 0 I —#7 2k
(=>), FoRAIL I

W AT i# id Selection(5)ik &, [ Setting(6) 5 i .
W6 A 5% 5 i TR B R T 7E BN R B A U . 2840 7EfE
WA R AN DI ER Ak, RO BRI E (A R A E T
BN AEAE, AR ERA S TR E NE. LT
K9,

Bt 35 2 Level B, AIB i Battery test, Azt
TNHREE R B R A 2. (HiKeep set
valuesZ 4 1% Ano (.., 7.1 W E R H “) A EHIX 5
MY o BB (H AR M RTEAT 1R B AR =k 52 2R
BRINE (W.,6.6 TIEHEEAR A <) .

Level AT 7 2Tl I 42 11 8L ¥ 28 W 8 4%, UEAR
FHERAE—FEFEH AL .

R RS, UL Level Controlik B &
X, FHEA T T 2.

6.7.2 Level B

FiLevel Control(3) L F451%E+% 1 Level BJ5, 7 #H 3|
FalE. XM SLevel AT HHE—#E, HiZLevel
B 1) € (B 7E F 4 5 32 B AL o

Level B 73 il il 2 O 8 ¥ 28 i 18 4%, DUEAR
FRNEAE— PRI AR .

HHREEEHA)S, Mk Level Controliff B 4 &
X, FHEA T

6.7.3 Level A/B (Bkzhigfk)
ARG A ARBIIPI A e E, e TRk s (=
[6]) o fE—EWEBN, A iifE S EARIBH A4 H 3)
FEAEBUEEIRAS . W (EERAR BT/ Bt TR v . k3l
YRR &G N 8 T ok R woe fl, Heke
REFAAE . FIHES 11112,

AR R T 6 S AR e o Bk A 1) R e — A
Bt EACE R =1t BkpP i [ £E50ps...100s A
A, JEH100us...200s /IR [A] L, %) 10kHz...0.005Hz

JEE: (ROVPIPF(#HH)(),6.9 IRZEEPEZ)—F 0] 5
HT %7 H R 28 1E R B0 (E . T H N IR 2 i id FF

Externer Trigger

DA fi 2 B N (B 48422 11 ) S2 B0 A 55 B ) () A1 38 4 e U 7
Level A/BIE A RetAT. il RN LI ERA R E R
FIFHTrigger mode( ., 7. /= MBLE “)BUug. BRINKEN
internal. ¥ Nexternal Jg nJ i@ id fil & % A\ 3E4T ARIB &S
AL

SE R TR 8 5 1R T/ R B TRIATS SR R0, AEL A ok i DU e fik % 15
SRYGE, RS SN . ARG SRR T,
SIS 8. A E L«

SBEAN il K AEIEAT,  AFIBA KPS ) g AS F SR AR
A, EonatEn,.Ext. trigger active “IR7.
Selection(5) g4l F T A GBIV E, FUKpRA A,
M Setting(6) MK XA EA1. Eonht b ERFRANBHZ
Bic o 7 2 [ 5 3, 24 Fr i B B mir I S
(->)o kSRR R T FER TR AT . Level ARIBI T BT
A, AR E . & LlAvalue/Atimets = 24 4 ik
HIER, WE10/100A/20ms.

HEGEFNIT I, Level AIBEAERIFF 45 .
R e s
Level A

Level B

ASL

S (i A

FEE: Level AIBIREIZL FiE v FA: Level At & 1
WIIEAA T 5% FLevel BI. [l #5A il EB, ¥
B L EA. WIEKRLevel ALFGEAGEN T, HFEC4
#FLevel B E1E .

T
14 §
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P 10. ik 98 T 5 HiLevel A/B #AEA

HEE I ETT

Level A §

Level B

K12

AN B

S e A

K128 T ¥ (U, 1, Poor R) FTa] i ik 55 A0 A A8 4% g
AR FHBRE R AT, (HAFBE A,

W T/ TR 8 B f N, RS ERE 01 5 n BAR T %
FEtRke B2 - & — AN iR . 28— A S2BrAB L7 -
H1TKHZ A ik 2 7 B i N\ L 2 2 /D B SR H . 1%
B TR Z 24, bhan st sy i i St 1], 6h 31 i
I, RIS

TERKSHRAERT, SEPrl — EUbkah HAE RoR a8 _EAME
A, AT, B ASERRE R BELA>=1s IR ikt (8] 2
7~ (ARIB), HIEHUEA ettt . (HESEPrErEN
PR ) BN (READ) o R 1R AT X 2
Hfe, EEMPAEBESE, HAHYZK T Level A
BB, MOATAE LR ECT R AR

6.7.4 F/BERTIE]

AR B AR ARSER, THEEAE—ME. WLIE10.
A {E30us...200msu [ N HRFEE TR . AP T AEus 2 msTE
WAL, RZER K HNF10%.

i [5] LA Avalue/Atime i U i idioR oR . 2461 AEE
{5 ¥ N40A, BN20A, 7E100mskf a] Py =42 20 A HL I
KA, TR ER20A/100ms. i deltafE A~ AT .

FEE: ARIBHIIK % 45 24 KT FE/E 0T ], 7 kP 1

B = IR IEE T . 250 AFIBHIIK 5 45

100ms, i1 100msHF/5# 1 7] 7200ms i 6] B =4 — 1~

?j@;ﬂ%ﬁﬁéﬁ A BEFL 75 BN, RIS BE#E 01 IR
12K 51 o

6.8
TR

A UG UL FH P 4 F it 1) B B30T ri it e SR
WRSF R, THE B RE, AR HFER R LIAHE
K. U I AT AT R R — B R AU Low i R, Bi7 1k
FL e IR AN AR 75 TR 2 /b — k. i R A
FEI AR, RN H B, PR A4k, FIAN T
. SRR K TR R, WA BE TG
IEFIAEER

A EAT A B R e A, R IEAE s A T It AT A
AR E RN, AR T 2R FIARE .

EdE]

DR BT A A2 Hh R AT kA7 R A s e (A Y,
RIES < UlowtkiR . FiSelection(5)ik & W EfH.
Setting(6) 1. Eoras LU 46 FH(HH:MM:SS)f
R T os BititiE, DLAhY AL BRI FE A B .

T EAhE

2285 /NI (W) FRLART ) 2 B J T A3 PR N FL L D~
Y31 30 LA BT FH IS TR0 i 450 SR

Fa/E=/1= MR

1% T Input on/off(4){Z AT 46K, 100/ jE{F1E, BY
LB A RS T R SRR M 1L . % Input on/off(4)
B, FE 48 4E . JEid Level Control(3)ik
PEAe R A% ¥ B Level AIB Y Setup, i
Mode(2)#% 4§ | A~ [7] 1 1 B A5 2t T Pk & 1A B[]
R BbilE T JE s 1 M (REMOTE
SR = 1%), Wik piil. 4MEEGEE,  “Level Con-
trol” JFXA4LF “Battery” &, Ml X EH L. I
[E]FIANE # K K -

JEE: W/ Mode(2) 7% T, ik e AT
VAHI T B 18 (B 35 18 R BR AL LA A5 = C I A
fE. BHitKeep set values 1£ I 254

B13% 17—/ (—3K2400W AL 5 1) £ %) 12 £ 100A 1) HL it
B, FNRIhZECAIEELE.

* T} 8 BIRHIR R

AP i 0 SRR I RS & R ) o S B T 5 S R R N
i 2E RN 1-2F0

B it I AR E

L

EL 9000 HP %%
7 i B
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6.9 IREEESS

WIS R AL 5B —, BRI RS BB R
R TR LELE7.2), ERH P HIAA SR 6
T SRR E RS BAETE — DN SRR X N .
RN E IR BN B, ME B4R
BF 2t HE TR R 2R IR X R R T AN AR 7 2

WERGEPP X i, REEE T O R 148 213520
B JE i L (S B S B . R AR &
A, W ENHNERFF ERHREE R

HAR IR 2R A7 = PP AT BER AN B R ARRD AR AR,
PR P EHRRIZITIE R O, X THEZERIES %
e O R B4 FHUEE

TR A BRI R R PIRAS . B IE T 5 URH PR A
TEMIEAB R B I T — A2 M REE R, Fale R
SLARAERT A AR E R, WU R = AR R . B
2.3% FInput on/off(4) 1241 filMih C K DL MRETR R,
B E T T B S R R A

B REEENME R T B RE A BN TR,
R R E s TR PRE . I R 55 7F B TP IX 2o fd
I HIN— F B S8R B 16 S BUG S AT 5h1E

6.10 ZRimisd XA sEInF

il X kA 4R P i A I X 3. X T RETE S i A & (
FLaEh), ArgE@E A O (AhER i) sl 0k
GE) o AR IE P — M AN X 3577 7] 67 28 258 1 %
BRIy . SR

Rl O HA s e s, B s —, Fahstlk
K. SBRWMEF WS AR, WA HIF A e
WEBERABE M. WREREE ST RN BB s, &
RS E R, MR A B A IE . N TR
W& w i AT IR, Uy R A,
XA ERBEEN “local” . 7E “local” RA N f#issfeidit
RIS E (R W 9%) .

13, AR PRI T B B s A

6. 11 EREXFNFENEIR

Z QI ATLIFEL, (HARE . BEE,
RS BB BC . SO 7 I A 7 o
FFERERARR, EE PRI R DR U s X
e A U, L PRTRAE 5 AR [R1 B0, AT 3 217
B3 BERIRCR »

EE! KRR AT ER! B EH

FEERRT

16

HER: 05-31-2011

EL 9000 HP #7)
T LR

J




B#IEr=m

CN

6.12 System BusHYIhRE

6.12.1 AR RIEIE

HZ AL WHTRERRIREERSG (RGN T

PS9000. PSI9000. PSI8000F1PS8000 % 41l 7= & 1 4

EER) . ALK System Bus-R 41 2251 i

BT R 52k

%32 (ELO000H 3 52 51 28 —Share Bus) #5131 (FE I )3

= M 2k-Share Bus) %50, (EL9000HIAGNDIJN)ZE 612!

(FEJRAIAGNDJN ZE6 14

HLERREAE R, B a5 S, HIESK

FL

R BR AR ) SR 8 ]

o REHEAT F Bh 70 O AE A A Rtk 3K

o WA VA BTN, e SR B
JE BT

o FHZE R ST TR R

6.12. 2 IREFIFERIRE

7RI P R T R (Bl ) S MO o R, LA
50ms (HEFXTCVARICPAER). i i B nl o e Hh 8 fmf
G LA TR AR I ) L R — AR R O RR R,  JRAE PR
A TIBAT. RS MR/ NRER A A, W,.2.2
Fr A S VAN BT B .

WNFREE LR, RS A BRI, X
i System Bus-R G 5 2 11557 5 I (FastReg) M 256 5
JHI(AGNd) F5Ep. angix Ees| gk s, PukiiE)E 20,
VRS %, WA TS BRI
e dina=g

6.12.3 taEIEE (MRIREE

M RER A, B Sl — e, LAt H
R L, M AEAT G RIE. 7240 R G2 %N T
Jl12(1-Cross) F13(l-Cross-Rtn) & I — i BH (0.25W), LA
6 1) HL Y 5 A7 A TR N [ LU, A FRLAT 2 M A7 A80R
WFREAIEAT, FFE TR T ROEE R E L. Tz -
R =0 --> H ) FLIUA SR PR HLIRE I 10%

R =T 1A > BRI HR = 0 (BRIN)

JE I PR LA 5 R X A ] E YA LE SRR AR FRL 022 10%
Pl ERE Al R

SR b, ARERAE RAEDEUR R A A, BRI R IR
(AR LR i R BB el . AR AN: 775 DIN408394:
K1) B B[R] |2 B AN E R AT RE

6.12. 4 JFEREGN (Remote sense)
AR R AR TT,,5. A CH A

6.12.5 System Bus—#&iif R4 R L& K 5B 9 #ift AR
Pin 1 = Sense (+)

Pin 2 = I-Cross

Pin 3 = I-Cross-Rtn

Pin 4 = Sense (-)

Pin 5 = Share Bus

Pin 6 = AGnd

Pin 7 = FastReg

YRS

EL 9000 HP %51 §

mmMm

\
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7.1 REXRS

BraEfERE i i Gl 42 1) BiMaiiat (B 1) 847
i, FLevel(3)ik 4% vl BER 5 2 W B S . MEERE
R AN A] AT IR R A

BoRPERIE SO RE R B HENSH. XS
¥7] i Selection(5)ik 72 J: H1Selection(6) 2t 3s . &Rt
HAMHEA =M R AEZ 2. BRBE 1T
B3P BoR R RIS, . IF-U1

Card Founds IF-L

Deyice poded: —: 1

& 14

¥ 4TH:% Bor iSelection(5)iE F M AT S 8. XLk
ZHRERENEDRSAE. THYETREIHS
B R E:

Trigger mode

AlREME R E: internal, external
BINEE: internal

BT 7R

fiiRe: 2 L Level A/BHEAE R 520 AR BIR] B2 1 i
RAG S RE A (internal) , B0 AR RSN
(external) i\ .

Device node

AlREPEIZE: 1...30

BAkE: 1

JET: e

R R A (B ) PUE SRR 4 2 &
AT X A AERfE SR . 30Nl B RE @ — &
IR HI30 6 fdk. F bt KAk TN M R4
éﬁ(o

Keep set values

AlREME I E: yes, no

%W)\'&E_ no

J& T 7

filRE: yes qE SCHT P IS B0 1 78 U BB 0 45 ) A £
B (0.,,6.6 TUEHEERI “), nox SBE (EEAR U
I e i S B BRE

CAN Baud rate

et E: 10kBd, 20KBd, 50kBd, 100kBd, 125kBd,
250kBd, 500kBd, 1MBd

BRINZE: 100kBd

J&F: CANEI1IF-C1

iR TRECANB LRI R R (R 5k ) . I CAN
EERN A ML, B2 E S R AR 8 A R Y
PRER, RO ZR A AT ] S sk b 250456 P AH ) 2R3 P

CAN Relocatable ID

AlRErER E: 0...31

BAWE: 0

J&F: CAN#ZHRIF-C1

AR AN B U e CANF i 15 ST AL 1 (rT 5 e ) Huhik
B. BTMEZEEIESHEREARIPCANT A, 25
Bl M TR R R e v bES, XA RES R
—F A R a2 2R A S A, 10T DO A s bk i e
MRID(FIFEAIDMSE S) # 32) 5 — Hohk B, X PR A
SR T . R fd FCANRF, #ig FA32 x 3040
B 7 0 Ao

CAN Bus terminate
AlgetEi%E: yes, no
PN E: no

J&T: CAN#:[I-RIF-C1

R 8 LCANFE R b A 28 2 b v BHL & AR IR 2 7%
TAE. X HRAHMTCANRLL Kif%E A CANRRRE i 4
T, KB H Nyes, BFHTAE, #Anolll R Tk,
T R AN AR X A T A T AR 40 A 2 2K i 205 T P i v o
BH, JerfifRA % E i Ano.

RS232 Baud rate

ATREME R E: 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd
RN E: 57600 Bd

J&T: RS232#:1-RIF-R1

R R 4T RS2324%: O K IF-R1I & £ 47 $E 4%
BT A R (P ) o A B BB 1 28 Ah — i DA R
FrR A,

YRS
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8. ERlEO « VREF#i i3 Fl F 4 & VSEL,CSEL,PSELAIRSEL # 5
N i 60 WR AT ECCI M, VSELBE A

BRI 1 O — N7 i TR F4 7 154> 51 BRI Sub-Dii
JE, L F Tl AN (A JTORHE, JTO%, 4KriAR)
TS BT R e L T R

TR s BN R LUEEREREO . FEE—B
2 (B FFX) 5751 i) GEF2) FAZE 65| A () Z (8],

TR B BRI T

s

Eaternal

K 15

FIAEARFPIRAS T #E AN AT A IR 2
o AN R R, T RERIX I “ At .

RN

U L ELH EARAT IR R U DL B R 5 {E
AN JEE, RA@EEAMERYE(PLC, 0...10VEH )kl i
UL 2507 AT AN T 7 R BE (. HLK..8.4 U
B S AT U] “ AN iR . 53 AMESRT FLEE
RO REATIER], HAT e SRR (R A

8.1 HFEERTFR

VEIGE W, 8.4 AL 11 % 5 B AT i il “.

VER! B I T R, AR 7R AU B2 13 A 2 1

JE 55 1-8.4 5 T b (B Al GETR IR 71 £ 75 !

TEAF AL B0 B

o EEEHIAERL ORI (FSub-DEsk) wI, WiE
BT EREL, K E AR B R A I iR
EE>10V,

o TEPHAT AR E R NPT 440 2 E (ULPR), IHA
ER AR, =2HBEE (ULP)RER .,

< WRAERAEESAE, TAEE125] 1 (R-active) Z5
65! ) (DGND) [ 3% — Bk £k -

Pin 12 = Low = [HPLIHEE A AT
Pin 12 = High = [Hyi A% Eia1T

« WSRAE A BHPTIR B, AR08 A RCULRE 11 AT B0 IR 3 6 FH
EVEH . 135141 (R-Range) F]T7E P 41 7 [ ) % 46k -

Pin 13 = Low = {# F FHAEYE 2
Pin 13 = High = i F BEAE YE 1 (BRA)

« Rem-SB#ii A\ v (IR FFHL, 51 H8) 1] & fInput on/
of f(4) 144 . T AZ: AT (5 A 51 BIE AT AeT B[] 5 A
AT IT S g (R B0 Il I 0L 422 0K s W B N
AhERYERD) ,  HEAR S IIE 2 TOV, fEkas i A K AN
FHPRAS, WA Input on/off(4) %4 5% L1
AT I .

DAZUE 5 N0V, E T 0-10V AN IR B AT i HEL A7 28 (GND
RIVREF, ¥8%h7T %% CSEL)%PSEL, VREFHICSEL
fibe, WREE.

« Level A/BH T AT /B i [a] AT RK 5 LISy 2R 2%, G
T HA SRS 2 S RP . 20 A PR — B TR) —32E E, JE e — A
BRECR AR AR PR AE AN

o FEBEALHE O 35 # B 2 (External mode) T il & ¥ AN IC
ThRe. B B8 N U A8 S\ i R4S 5 7= AR W E
ERAR

8.2 FECEZH

TRANET 2 R —HH S BRI KE. EER:
MEBERNERABIIAEER, LG ETSIH (GRiE) FiE
125|f) GEE) BEB[EHRZEI0V.

fBRE: T TR [ e S A\ i B A1 OV B s LR . AT LA
ME—&, BRI AEREIThE, FRICNEE] . R %
B, BRI e o\ 2 BIVREF 2 GND.

slalalalz

EL e L e L

(0]

L5 4 (CV) mz[1ov]1ov] - L
HL AL %% (CC) ov [mr#[10v] - [L
T (CP) ov [1ov|mraz]| - |L
FHAE % (CR) ov [1ov([1ov ]|z |H
HLL A TR (CC+CP) oV |mas[aras]| - L
AN B A (CC+CR) oV |araE[10v| s [H

var' = 0-10VAI R ¥EE, felkal LER N Level AIBE:AE.
,HIL* = High 2% Low, S5Z%iE WL “BUlHEE D5 267 K.

19
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8.3  LNFZ
5| BIHER
AGnd RSEL
DGnd PSEL
Remote CSEL
Rem-SB VSEL
OVP/OT
Trigger In VMON
R-Range CMON
R-active VRef
K 16

R E —HEHIRIE

HAER EHNERIERATTRESEELN, PR A S
BOE R . (ERAEA LR DL T EHLK K25 H CMONEL
EVMONHSA] kA — 5 B2 G 40 B S B 1) DU A 8
ERA I — 4

@® Master

CMON

DGnd PSEL

K17

AT W, PSELMAASRE i 3 88 ke i
Hilo AT B4 2 TVREF & H 8% ik 77 i w7 28 [
€, MIMTE0%ZE100%2 81175 . RemotefIR-activefi
N HIDAZE 2 AR AL GNDI |, AT B Shabas ke .

HINKH]

P18 7 1 AU I G R 5K AT iy Y FRORSESDLRR 2R 1A o
ThaerTBER A, A7 FIRemote 5| I H 341z . wlidid
BRI, =M, eHEs, TPl S
LB A AT FHABOT AR, WS e (
AR BRI, WA AT, B SRV
RIS T4 i -

® ®

REM-SB DGND
/
18
IMERER RIS

A 2 S 7 i RIS ER A EEREAULE S il A =5
Ko I RAE B T RHLERAE, A BRI e 22 4h
PR ICEI AT o e il 1 A i 5% BT Gk SR B
ER SRS PrABUEE, WIHBDEERSN, R
PEHAE A8 . BOE (H T 100 %3 7 2 5] 4.

® ®

REMOTE

|

DGND

& 19

SMERIRANDIR

K201 41 1 2 7= % M VREF (10V) AIAGND 1) L Z2 il FL i
BOE BRI AL . I X AL AR T E0% 22 100%
AR .

DGND

® ®

N_—
CSEL
— AGND N4
'/ PSEL
—
4
& 20
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RM=ri

i B4, HRAG R, DhREH A

DGND

®

®

AGND

& 21
8.4 fEEFEORSIMIFIR
518 2 FR KR R L fi S
1 [VSEL Al BERERE 0--+10V, XtRZ0.. 100%EIU yon BB ARER 0, 1%
2 [CSEL Al BRI EE 0---10V, XTEZ0.. 100%EY 1 yon HINPET Ri > 40k-+-100K
3 [PSEL Al hWEGEE 0+++10V, XFRZ0.. 100%HIP you
4 |RSEL Al MR EE 0+++10V, XFRZ0.. 100%HIR you
5 |AGND |POT [##l{ZEsEm $+3JVSEL, CSEL, PSEL, RSEL, VMON, CMON,
PMON, VREF
DGND  |POT (#F{ES&FH FIHEHIFEIRES
7 |Remote |DI RIER/ HhERIESE SNER = LOW (U L, <1V) USEE = 0 ---30V
IR = HIGH (U g > 4V) SBRFF | e = —TmA (5VAT)
8 [Rem-SB |DI AHBMNTF/ X X = LOW (U L, <1V) U Low to High tyo. = 3V
Fb = HIGH (U yig > 4V) SKERTF Ki%g: SFRARXIDGND
9 |[VMON  |AO  |sRRER/E{E 0-++10V, FFL0. . 100%HIU yop 1, = +2mART, FERRREESAEVE R0, 1%
10 |ICMON  |AO  |XfREBR1E 0-++10V, XFRZ0.. 100%H1 yon XtAGNDET 2% Bt A R 4R Th &E
11 [VREF AO |sxmE 10V L | . = tOmART, FEFREHAMENRO, 1%
FTAGNDIT 2% B A5 {R 47 Th B¢
12 |R-active |DI YE1E R=on / R=off ' |[R HEE = X = LOW (U, <1V) USERE = 0 ---30V
R IBE = JF = HIGH Uy > 4V) SRERFF I e = —1mA  (5VED)
13 |R-Range |DI PEIRREEE Ruax = PRMESER 2 = LOW (U, <1V) U Low to High typ. = 3V
Rux = PAMESERE 1 = HIGH Uy > 4V) SKERFF [ %31ESS: SEHERIIDGND
14 [Trigger In [DI BN &R A>B = LOW (U, < 1V)
AR EE BOA = HIGH (Uy,, >4V) SUBRTT
15 [OT/OVP |DO  |igiB/itE 0T 8% OVP = HIGH (Uyig > 4V) EFFE LR EH5Y
J& 0T 8 OVP = LOW (U, < 1V) IR A1 5VERIE B R A+, SmARR
SDGNDH B B B R 37 Th Bk
FUWER: U o IV, U gy > WY

2,

Al = FEA
DI = HFHMA
D0 = HFHd
A0 = fEREIE

& WERIEOMBERBR, BAGER.

' RSELS|EERE—IRIILEE

P Ritsilevel A/B BRIERR, BRAREREABA

! BRI
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© Elektro-Automatik

Reprint, duplication or partly, wrong use of this instruction
manual are prohibited and might be followed by legal
consequences.

A Safety instructions

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

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

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

Do not connect voltage sources to the device which
are able to generate voltages higher than 100Voc (80V
model) or 180Voc (160V model) or 460Voc (400V model)

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

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

Always observe limit and nominal values of the device
when connecting a voltage source or battery, as well
as when using the analogue interface

The DC input is not fused!

L
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1. Introduction

The electronic loads of the series EL9000HP are very
efficient devices which offer a big variety of interesting
features in a 19“ case of 9 U. Besides the common func-
tionality of electronic loads you can test batteries, load
voltage or current sources with a pulsed operation, where
the pulse widths and the amplitude are adjustable. Or
you can remotely control the device via an interface card
and control and monitor nearly all its features from a PC.

The integration into existing systems is made easy by
using one of the interface cards, the configuration is
intuitive and is done at the device. The electronic loads
can thus be operated in conjunction with a power supply
of the series PS9000/PSI9000 or, with the additional
analogue interface socket at the rear side, controlled and
monitored by any other device with an analogue interface.

The device is microprocessor controlled. This results in
an accurate and fast measurement and display of actual
values, as well as an extended operability by many new
features which wouldn‘t be realisable with standard ana-
logue technology.

The modern design offers highest performance and
enables space-saving conceptioning of complex and
efficient applications, like for example industrial test
equipment with variable powers for different demands
or for demonstration and test purposes in the research
and development area.

The digital control and the retrofittable interface card
strongly simplify the connection to professional, industrial
bus systems like CAN. Nearly all possibilities of the single
systems are used. With USB you can plug and use up to
four (or more) devices to a standard PC without the need
of additional hardware. At CAN you can implement the
devices into existing CAN bus systems without the need
to reconfigure the whole bus system. Address range and
transmissions speed can be selected for the particular
EL9000 HP unit, so it fits best.

The main functions at a glance:
« SetU, I, Pand R, each 0...100%
- Battery test with Ah and time count

- Pluggable interface cards (CAN, USB, RS232, IEEE/
GPIB, Ethernet/LAN)

+ Analogue interface for external control

« Pulsed operation between two set values with adjustab-
le pulse widths and adjustable rise/fall time

- Adjustable duty cycle (as time) of 50us...100s and
adjustable rise time of 30pus...200ms

2. Technical specifications

21 Control panel

Type

Display: two line character LCD with

80 characters

Operating elements: 2 rotary knobs, 2 rotary

switches, 1 pushbutton
Display formats
The nominal values determine the adjustable range.

Actual and set values are displayed all at once, as long
as the currently active operation mode allows it.

Display of voltage values
4 digits
0.0V...999.V

Resolution:
Formats:

Display of current values
4 digits
0.00A...99.99A

Resolution:
Formats:

Display of power values
4 digits
0.0W...999.9W

Resolution:
Formats:

Display of resistance values

Resolution: 4 digits
Formats: 0.00Q...99.99Q

0.0Q...999.9Q
Display of time

The elapsed time (only battery test mode) is display in
the format Hours:Minutes:Seconds (HH:MM:SS).

Resolution: 1s
Range: 1s...99h:59m:59s (99:59:59)

This time stamp can be read out via one of the pluggable
interface cards, together with the pulse widths and rise
time of the dynamic Level A/B operation. The dynamic
values can also be set remotely. In order to do so, the
time format has been extended so it can represent 1us
up to some years.

Detailed information about this can be found in the in-
struction manual of the interface cards.

EL 9000 HP Series
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2.2 Device specific data
EL9080-600 HP | EL9160-300HP | EL9400-150 HP |  EL9750-75 HP
Mains input
Mains voltage 115V/230V switchable
Mains frequency 50/60Hz
Mains fuse T2,5A
DC input
Input voltage U, om 80V 160V 400V 750V
Input power Py, 7200W, with temperature related derating
- permanent power 7200W, at 40°C ambient temp.
Input current I, 600A | 300A 150A | 75A
Overvoltage protection threshold 1.1 * Unom
max. allowed input voltage 100V 180V 460V 850V
Voltage control
Adjustment range 0...80V 0...160V 0...400V 0...750V
Display resolution 100mV 100mV 100mV 100mV
Accuracy** <0.1% of Upom <0.2% of U,
Current control
Adjustment range 0...lom 0...1hom 0...lhom 0...lom
Display resolution 100mA 100mA 100mA 100mA
Accuracy** <0.2% of lpom
Power control
Adjustment range 0...Prom 0...Prom 0...Prom 0...Pnom
Display resolution 1w 1w 1w 1w
Accuracy™* <2% of Ppom
Resistance control
Adjustment range 1 0...1.2Q 0...2.5Q 0...2.5Q 0...15Q
Display resolution 1mQ 1mQ 1mQ 10mQ
Adjustment range 2 0...25Q 0...50Q 0...100Q 0...300Q
Display resolution 10mQ 10mQ 100mQ 100mQ
Accuracy** <2% of the selected resistance range, 0,3% of the maximum input current
Dynamic values
Current rise and fall time*** <50us
Level 2 adjustable levels per control mode
Times (pulsed operation) 2 adjustable, 50us..100s
Rise/fall time adjustable, 30us...200ms
Accuracy™* <10%
Trigger input* yes, for external level switching
Battery test feature
Modes current / resistance / power
Battery protection final discharging voltage adjustable
Display time and consumed battery capacity
Display 2 x 40 characters, illuminated
Analogue interface*
Set value inputs 0...10VforU/I1/P/R(0...100% set value)
Monitor outputs 0...10V for U /1 (0...100% actual value)
Control signals internal/external, input on/off, R range 1 or 2
Error signals overvoltage / overtemperature
Outputs reference voltage
Cooling
Type temperature controlled fans
Ambient temperature 0...70°C with derating 20W/°C
Terminals
Load input rear side, M8 screw terminal
System Bus rear side, 7 pole screw clamp
Analogue interface rear side, 15 pole Sub-D socket
Dimensions W x H x D 19" x 9U x 460mm
Weight 53kg
Supported interface cards CAN, USB, RS232, GPIB, Ethernet
Article number 33 200 246 33 200 247 | 33 200 248 33 200 251
* for technical specification see section "Analogue interface"
** Accuracy is defined as the max. allowed difference between actual value and set value, always related to the nominal value.
Example: nom. value is 300A and accuracy is given with 0.2%. A set value of 50A may thus result in an actual value of 49.4A...50.6A.
*** Rise and fall time are defined at 10%...90% and 90%...10% of the nominal value
All single values, which specify a tolerance are typical values
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3.
3.1

Design

Front view

Zweizeiliges Punktedisplay
dot display, two-line

esta

L Gt
AR L

B iy
\C)/w
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ELECTRONIC LOAD
EL 9160-300 HP
160V 3004
T200W 508

Regelungswahl

Betriebsart  Sollwert/Einstellung auswahlen Sollwerte/Einstellungen ande

Control type  Operation mode Select values/setlings Change set values/seltings

I
Metzschalter
Mains switch

Figure 1
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3.2 Rear view
Kartensteckplat Analogschnittstelle  System Bus Klemme
Card slot Analogue interface  System Bus terminal

DC Lasteingang
DC load input

‘ Inpast *
. .
e | sysemsus
Analog 7 . .
Ilﬂ.c:ane o
@ s
3
* k *
.
- L= -
. .
. . (‘ )) ((‘ ))
¢ . u + e u - ®
Netzsicherung
- Mains fuse
- " -
. . \
R NN
. . (“ﬁ’.)) ((‘“”) mmmmmmm
. = 4Vv¢+uvi/i’
1157230V S \ / /
. Metzspannungswahlschalter Lu{mngsagsvnte Netzeingangsbuchse
Figure 2 Mains voltage selector Va:;;?;;},:j':fﬂ:’:! Mains input socket
Caution! Hot air!
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3.3 Scope of delivery
1 x Electronic load

1 x Printed instruction manual
1 x Mains cord

4. General

41 Prologue / Warning

This instruction manual and the device are intended to
be used by users who know about the principle of an
electronic load. 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
of the safety instructions may lead to a damage of the
device or loss of warranty!

4.2 Mains connection / Grounding

The unit is grounded with the mains cord. Thus the unit
may only be operated at a mains socket with grounding
contact. This must not be interrupted with an extension
cable without grounding wire!

4.3 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.

Caution! Hot air can emerge from the air outlets!

4.4 Disassembly

Warning! The unit must not be opened and repaired by
the user.

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 discon-
nect it from the mains before.

Any servicing or repair may only be carried out by trai-
ned personnel, which is instructed about the hazards of
electrical current.

4.5 Temperature shutdown / Ventilation

The device is equipped with temperature controlled fans
which are permanently running. At higher temperatures,
the RPM will increase and result in a certain noise de-
velopment.

In case of overheating the device is automatically swit-
ched offline (standby). After cooling down to the allowed
temperature range it is automatically switching online
again.

The error remains indicated in the display until it is ack-
nowledged by using the ,Input on/off button or read out
by a remote command. An internal error buffer stores up
to three different alarms and is purged when read.

4.6 Dynamic characteristics and stability criteria

The electronic load is characterised by short rise and
fall times of the current, which are achieved by a high
bandwidth of the internal regulation circuit.

In case of testing sources with own regulation circuits at
the load, like for example power supplies, a regulation
instability may occur. This instability is caused if the com-
plete system (feeding source and electronic load) has too
little phase and gain margin at certain frequencies. 180°
phase shift at > 0dB amplification fulfills the condition
for an oscillation and results in instability. The same can
occur when using sources without own regulation circuit
(eg. batteries), if the connection cables are highly induc-
tive or inductive-capacitive.

The instability is not caused by a malfunction of the load,
but by the behaviour of the complete system. An impro-
vement of the phase and gain margin can solve this. In
practice, a capacity is directly connected to the DC input
of the load. Recommended is 1uF, for slower systems
some 100uF can be necessary.

4.7 Temperature characteristics

The high power version of the electronic loads is modi-
fied so it can provide full input power at higher ambient
temperatures before derating. Comparison chart:

2500W

EL9000 HP 40°C

o

Extra power EL9000 HP

2000W

1600W

EL9000 20°C

IS4

EL9000 40°C

1000W

0s 100s 200s 300s 400s 500s

The derating, if it occurs at all, is depending on the am-
bient temperature:

2600W

EL9000 HP

2000W

Extra power EL9000 HP

1500W
£,
LQGOO

1000W

o*c 10*C 20°C 30°C 40°C 50°C
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4.8 Relation of input voltage to input current

When working with applications that input only low voltages
to the load, it becomes necessary to know the minimum
input voltage that is required for the load to draw the full
input current. That minimum voltage is not zero and, de-
pending on the number of transistors inside, it varies from
model to model.
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5. Installation

5.1 \Visual check

After receipt, the unit has to be checked for signs of phy-
sical damage. If any damage can be found, the unit may
not be operated. Also contact your dealer immediately.

5.2 Mains connection
The mains connection is done with the included mains
cord.

The plug is a 10A mains plug after IEC 320. The mains
cord has a length of about 1.5m and a cross section of
3 x0.75mm>.

The unit is fused with a 5 x 20mm safety fuse (T2.5A),
which is accessible at the rear side

5.3 Terminal DC input

The load input is located at the rear side of the device.
The connection to any feeding source is done here by
the screws. Always take care for correct polarity! Only
DC voltages allowed!

The input is not fused. In order to prevent damages by the
feeding source always observe the nominal values of the
electronic load! If necessary, install an extra fuse between
load and source, especially when discharging batteries.

The cross section of the load cables depend on the cur-
rent input. We recommend to use:

at 150A: 2 x 16mm? or at least 1 x 50mm?
at 300A: 2 x 50mm? or at least 1 x 150mm?
at 600A: 2 x 150mm?

per cable (flexible wire).

“ &

The inputs “+” und “-“ are not grounded, so that one of
them may be grounded, if necessary.

Attention! When grounding one of the input poles
always check if one of the output poles of the source
(eg. power supply) is also grounded. This could result
in a short-circuit!

Attention! Notice the potential shift of the input poles
when using series connection! Grounding is hereby
only recommended at the pole with the lowest poten-
tial against ground.

5.4 Terminal System Bus

The terminal System Bus (rear side) is another interface
with important features. For pin assignment and detailed
description see section ,6.12 Functions of the terminal
System Bus*.

5.5 Using and connecting the remote sense

The remote sense feature is wired at terminal System
Bus. See section ,6.12 Functions of the terminal System
Bus* for more information.

In order to compensate voltage drops over the load cables
(max. 1.1V per line) between feeding source and con-
sumer, the load can measure the voltage at the source
via the remote sense input poles at the terminal System
Bus and regulates accordingly. The connection is done,
with correct polarity, at the rear side of the device at the
terminal System Bus, at pin 1 (+ Sense) and pin 4 (—
Sense). Recommended cross section: 0,2mm? — 2,5mm?
flexible wire with cable end sleeves.

(+) Sense must only be connected to (+) output
and (-) Sense must only be connected to (-) output
of the feeding source. Else both device might get
damaged.

5.6 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 information about the interface cards can be
found in section 9.
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6. Handling

For an overview of all operating elements also see page
33.

6.1 The display

This is an overview of the two line display and its layout.
The left side always shows actual values while the load

Istwerte und Regelungsart
Actual values and control mode

Sollwerte, Fehler und weitere MelRwerte
Set values, errors and further values

Istwert Spannung
Actual value for voltage

Istwert Leistung
Actual value for power

Indikator Regelungsart
Indicator regulation mode Istwert Widerstand
Actual value for resistance
Istwert Strom

Actual value for current

aktueller Sollwert
active set value

Unterspannungsschwelle
Under voltage threshold

Beispielanzeige Batterietestmodus
Example display of battery test mode

entnommene Kapazitat
consumed capacity

Zeitzahlung
Time counter

Figure 3

The indicator for the regulation mode(a triangle) appears
next to the actual value, which is related to currently
active regulation mode of the load. This can differ from
the chosen regulation mode if a nominal value has been
exceeded. The current or power limitation have priority
over the voltage or resistance limitation here. That means,
that the load will change into constant current limitation as
soon as the nominal current value has been exceeded.
The triangle indicates this.

In standby (load input off), the status Standby is displayed
and only the actual value of voltage is shown:

Figure 4

Various texts in the right half of the display indicate diffe-
rent operation modes or errors:

Figure 5

This text appears if the load was set to remote control
operation (Remote mode) via the optional interface card.
This is possible in the modes Level A, B and A/B.

=7 eyl
i L e

Figure 6

The text External mode indicates, that the control of
the load was switched to the analogue interface. The
set values can not be adjusted at the device anymore in
this mode. For detailed information see section ,8. The
analogue interface®.

Figure 7.1

The texts Overvoltage or Overtemperature indicate the
status of an error.

An overtemperature error occurs if the load gets over-
heated. The load input is switched off and remains as
long the error is persistent. After cooling down it switches
automatically on again.

An overvoltage error is indicated if the overvoltage limit
for the DC input has been exceeded (see,2. Technical
specifications®). This error switches the load input per-
manently off. After removal of the cause it can be put
online again.

Alarm management

Error indications now remain in the display until acknow-
ledged by the ,Input on/off button. The purpose is to
inform the user that an alarm is either active or already
gone. Example:

Figure 7.2

Only the least occured alarm is indicated, but up to three
different alarms are stored in an internal error buffer which
can be read out via one of the digital interface cards using a
specific command. This also resets the display and purges
the buffer.
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6.2

Operating elements

Mains switch Power (1)
Is used to switch the device on or off.

Selector Mode (2)

Is used to preselect the regulation
mode in which the device shall
work. The different regulation mo-
des effect each other, if nominal va-
lues of the device are reached and
then limited. This can, for example, lead to a dominance
of the constant power control (CP), even if the constant
current control (CC) is set as active mode. The currently
active regulation mode is indicated in the display. More
about the different regulation modes in section ,6.6 Pre-
selecting the regulation mode®.

Following regulation modes are selectable:

cC Constant current regulation

cv Constant voltage regulation

CP Constant power regulation

CRu10r Constant resistance regulation in range 1*
CRuo00r Constant resistance regulation in range 2*

*the shown range values are only examples

The switchover of the regulation mode switches the load
input off and the set value that is related to the currently
chosen regulation mode is addressed for adjustment
(arrow in front of the value). Other set values can also be
accessed and adjusted in the described manner.

Level Control
B AB Battery
A Setup Is used to select the operation mode
between normal operation mode (A
and B), pulsed mode (A/B), battery
test mode or setup. Both, Aand B use
two sets of set values. That means,
that you can adjust different set values for U, |, P etc.
for A than for B. The set values are kept until they are
changed. When selecting another regulation mode with
Mode(2) they will be reset to certain default values, if
the setting Keep set values is set to no (see more in 7.
Device configuration®). Activating the selector Level Con-
trol(3) switches the load input off, except if it's changed
from A->B resp. B->A, because this is used to manually
switch between the two levels.

Selector Level Control (3)

The most recent set values are stored inside the unit
when the unit is switched off or at mains undervoltage
(power fail), and are restored after switching it on again,
if the setting Keep set values = yes has been chosen.

Explanation of the selector positions:

A Switches to the set values of Level A. These
values become instantly active and can be

changed now.

B Switches to the set values of Level B. These
values become instantly active and can be
changed now.

A/B Switches the load offline and activates the
pulsed mode (frequency controlled, automatic

changeover between level A and B).

Switches the load offline and activates the
battery test mode.

Battery

Switches the load offline and activates the
setup menu. Here the device and the interface
card (if equipped) are configured.

Setup

More about the operation modes in section ,6.7 Usage
of Level A and Level B

Pushbutton Input on/off (4)

Serves to activate the load operation (online)
resp. to deactivate it (offline).

Input

on / off

[[ In battery test mode, the time counting is also
halted if the button is pressed and the load is

set to ,offline”. Or it is continued if it is set to ,online®.

The activation of the load operation can be inhibited by
certain reasons. For example, if an overvoltage or another
error is persistent or the load is remotely controlled by the
analogue or digital interface (interface card).

It is also used to acknowledge the alarm indication in
the display. By pushing the button, the indicated error is
cleared (as long as no alarm is still active) and the button
can be used as normal.

In remote operation, i.e. control via a digital interface
card, the button can be used to forcibly reset from remote
operation by pressing >3s.

Rotary knob Selection (5)

Selection
This rotary knob has no end stop. With every
o position Selection(5) selects another ele-
ment in the display resp. another parameter
in the setup menu. An arrow (->)is placed

in front of the selected element/parameter.

The selection order is, when rotating clock-
wise, top-bottom-right-bottom. That means, if the arrow
is pointing to the voltage set value it will be moved to the
set value for current and then to the power set value etc.,
when rotating clockwise.

Counter-clockwise rotation moves the arrow in reversed
order.

In level A/B mode or in the setup menu are multiple menu
.pages” selectable. This is indicated by two little triangles
at the right side of the display, pointing up and down. If
all pages and menu elements are through, the navigation
rotates to the first resp. to the last page.
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Rotary knob Setting (6)

This rotary knob has no end stop. With every
position Setting (6) changes the set value
resp. the parameter (in the setup menu)
which was chosen before by Selection (5).

Setting

o

It applies: the faster the knob is rotated,
the faster the set value is increased or decreased (the
step width changes). Slow rotation hence changes the
set value in small steps, while fast rotation changes it in
big steps.

In case the upper or lower limit of the set value is reached
while rotating, the set value will remain at its limit until
it changed again by rotating the knob in the opposite
direction.

6.3 Switching power on

The device is powered by switching the mains switch.
After powering the device up type and firmware version
are shown on the display.

After the internal system has booted and performed some
tests, default set values are set. The load‘s DC input will
always be offline after the first start.

If the setting Keep set values is set to yes, then the most
recent set values are restored when switching the unit on.

6.4 Switching the DC input on/off

By pressing the pushbutton Input on/off (4) the DC input
of the load input is switched on and the device starts to
work as a load.

Pressing the button again switches the input off.

The input can also be switched off with the pin named
»,REM-SB* on the analogue interface (pin = low), if it was
on before. Switching the input on if it was off before is
not possible.

While the load is working, all four actual values of current,
voltage, power and resistance are indicated on the left
half of display.

When the load input is off, only the actual value of volta-
ge is indicated, because there are no reasonable other
actual values available at this moment. In battery test
mode, the time counter is also halted resp. continued if
the pushbutton is pressed.

The activation of the load operation can be inhibited by
certain reasons. For example, if an overvoltage or another
error is persistent or the load is remotely controlled by the
analogue or digital interface (interface card).

The standby state (input = off) is displayed like this:

6.5 Adjusting the set values

Note: Set values, which must not be changed in the cur-
rently selected regulation mode, are not shown and can
not be selected/changed.

Set values can be selected and adjusted as long as the
display does not show the status texts External mode
or Remote mode.

a) Selecting the set value to adjust

In the operation modes A, B, A/B and Battery the set
value to change is selected by rotating Selection (5).

In the setup menu (position Setup) it is used to select a
different setup parameter. Also see 7.1 The setup menu*.

b) Adjusting the set value

The previously with Selection (5) selected set value is
changed with Setting (6). It applies: the faster the knob is
rotated, the faster the set value is increased or decreased
(the step width changes). Slow rotation hence changes
the set value in small steps, while fast rotation changes
it in big steps.

In case the upper or lower limit of the set value is reached
while rotating, the set value will remain at its limit until
it changed again by rotating the knob in the opposite
direction.

Important! Note, that in Level A/B mode any set value
of Level A must always be greater than or equal to
Level B! The result of this is, that Level B can upwards
only be adjusted to the value of Level A and Level
A can downwards only be adjusted to the value of
Level B.

6.6 Preselecting the regulation mode

The selector Mode (2) preselects the regulation mode
which determines the internal regulation characteristic.
Four regulation modes are available: CC, CV, CP and CR.

CC means constant current. Here are the set values
of current and power adjustable. In this mode the input
current is regulated and limited to the adjusted value
(current limitation), as far as the feeding source is able to
deliver the current. The set value of power is additionally
limitting the consumed power and additionally effects the
maximum current. The power limitation is dominant over
the current limitation

The manual changeover to regulation mode CC can reset
the set value of power to its nominal value and the set
value of current to 0, if the parameter Keep set values
has been set to no in the setup. If set to yes, the least
adjusted set values are kept. Also see ,7.1 The setup
menu*.

CV means constant voltage. Here are the set values of
voltage, current and power adjustable. In this mode the
input voltage is limited to the adjusted set value by loading
the feeding source so much that its output voltage collap-
ses. If the feeding source is able to deliver more current
than the device is able to withdraw, then the voltage limit
can not be achieved.
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The manual changeover to regulation mode CV can reset
the set values of voltage, power and current to their no-
minal values, if the parameter Keep set values has been
set to no in the setup. If set to yes, the least adjusted set
values are kept. Also see ,7.1 The setup menu*.

Note: the CV regulation can not be used in combination
with the battery test mode. Selecting it for battery test will
indicate an error message on the display.

Note: the voltage set value, which is assigned to the
regulation mode CV, must be set to 0 in any other regu-
lation mode than CV. That's why it is not accessible in the
manual operation in the CC, CP or CR modes.

During remote control the voltage set value can be sent
to the device, but will be ignored and an access error will
be reported by the communication.

During external control (analogue interface) there is an
exception: the voltage set value must be given and can
be used as desired, but should be set to OV if normal CC,
CP or CR operation is required.

CP means constant power. Here are the set values of
power and current adjustable. In this mode the device
withdraws as much current as neccessary from the
feeding source in order to consume the adjusted power,
dependent on the input voltage (P = U * I). In case the
input voltage is so low that the withdrawn current exceeds
the nominal current of the device, the adjusted power can
not be achieved. Simultaneously, the current limitation
becomes active.

The manual changeover to regulation mode CP can reset
the set value of current to its nominal value and the set
value of power to 0, if the parameter Keep set values has
been set to no in the setup. If set to yes, the least adju-
sted set values are kept. Also see ,7.1 The setup menu®.

CR means constant resistance. The device features
two resistance ranges. For values refer to the technical
specifications section.

The CR regulation mode is only active as long the switch
Mode(2) is set to one of the two resistance ranges. Both
ranges act the same way, they only differ in the higher
resolution and accuracy of the lower resistance range.
In this mode, the set values of resistance, current and
power are adjustable.

This regulation mode loads the feeding voltage or current
source so much that the adjusted resistance results from
the relation of input voltage to input current (R=U /). In
case the input voltage is so high that the input current
exceeds the nominal current value, the adjusted resi-
stance can not be achieved. Simultaneously, the current
limitation becomes active. If the product of input voltage
and input current, the power, exceeds the nominal power
of the device, the power limitation becomes active. Then
the adjusted resistance can also not be achieved.

The manual changeover to regulation mode CR can reset
the set values of resistance, current and power to their
nominal values, if the parameter Keep set values has
been set to no in the setup. If set to yes, the least adju-
sted set values are kept. Also see ,7.1 The setup menu®.

6.7 Usage of Level A and Level B
Introduction

The names Level A and Level B stand for two different
sets of set values which can be switched over. This is
either done manually with the selector Level Control
(3) resp. externally via the analogue interface with the
trigger input (only in A/B mode). Or automatically (A/B
mode), in order to generate a voltage leap.

Each of them, A and B, has five set values dedicated to
the four regulation modes. That means, that the set value
of current is dedicated to constant current mode etc. and
is represented by the values of A or B. In CP mode you
can, for example, adjust two set values for power, switch
between them and generate power leaps. When using the
A/B mode (see 6.7.3), this switchover happens automati-
cally, in combination with the adjustable pulse widths (i.e.
pulse times) of A and B. This generates a square wave
shaped set value, whose high level is represented by the
A value and whose low level by the B value and whose
period time (and thus frequency) by the sum of the va-
riable pulse widths of Aand B. These also determine the
so-called duty cycle. An example: A= 10ms, B = 90ms,
this results in a period time of 100ms (= 10Hz) with 10%
duty cycle. See also figure 10.

6.7.1 Level A

When selecting Level A with the selector Level Con-
trol(3) the load is switched to manual operation, but
this is only possible, if the status in the display does not
show Remote mode or External mode.After switching
to Level A mode the display shows Level A. An arrow
(->) is placed next to the set value which is dedicated
to the currently chosen regulation mode, in order to be
instantly adjustable. The set value(s) can be selected with
Selection(5) and changed with Setting(6). Which set
values are selectable depends on the regulation mode. In
constant current mode these are, for example, the current
and the power, because the set value for resistance is
only available in resistance mode and the voltage value
must be set to zero in constant current mode. See figure
9 on the next page.

The set value of this mode is kept unchanged until it is
adjusted again, even if the load is switched to Level B,
A/B or Battery test. This does not apply if the parameter
Keep set values has been set to no (see 7.1 The setup
menu®). Then the set value is reset to certain default va-
lue, depending on the currently active regulation mode
(also see ,6.6 Preselecting the regulation mode®).

In Level A mode, the load can be switched to remote
control from a PC and via the interface, in order to control
and monitor it like during manual operation.

When changing to remote control the currently selected
Level Control setting is taken over and can then be
changed by a command.
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6.7.2 LevelB

When selecting Level B with the selector Level Con-
trol(3) the load is switched to manual operation. This
mode works the same way as Level A, with the difference
that the set values of Level B are used now and instantly
set after switching.

In Level B mode, the load can be switched to remote
control from a PC and via the interface, in order to control
and monitor it like during manual operation.

When changing to remote control the currently selected
Level Control setting is taken over and can then be
changed by a command.

6.7.3 Level A/B (pulsed operation)

This mode combines two set values A and B with two
seperately adjustable pulse widths (=times) for A and
B. This results in a period time and the generated signal
produces automatic set value leaps between the two set
values of A and B. The rise/fall time of the set value leap
also is adjustable. This pulsed operation is only applied
to the set value which belongs to the chosen regulation
mode, the other set values remain constant. See also
figures 11 and 12.

The pulse time of A is dedicated to the set value of A
etc. The sum of the pulse times results in a period time
t, which represents a certain frequency f=1/. The pulse
times are adjustable from 50us...100s which results in a
time of 100us...200s, which corresponds to a frequency
of 10kHz...0.005Hz.

Note: Alarms like OVP or PF (power fail) (see ,6.9 Alarm
management®) which switch off the input also stop the
pulsed operation. It can be resumed as soon as all alarms
are gone and have been acknowledged.

Figure 10. Level A/B operation with pulse width adjustment

External trigger

The external switchover between A and B, realised with
the trigger input (analogue interface), is only available
in Level A/B mode. The trigger input has to be activated
in the setup menu with the option Trigger mode (see
.7 . Device configuration®. The default setting is internal.
By setting it to external the switchover between A and B
can only be done via the trigger input.

The adjusted rise/fall time is still effective here, but the pul-
se widths are now determined by the trigger signal, which
is fed into the trigger input. The trigger signal must be
square wave, for levels see ,8. The analogue interface®.

As long as external trigger is active the pulse times of A
and B are not indicated in the display and are also not
adjustable anymore. The display also indicates the status
with ,Ext. trigger active®.

The rotary knob Selection(5) is used to select the set
values for A and B, as well as both pulse times, and
Setting(6) is used to change them. The display shows
the letters A and B to indicate the assignment. When
navigating between the set values, an arrow (->) is placed
in front of the currently selected one. A rise/fall time for
the pulsed operation is also adjustable. Both, rise and fall
time, are identical and can‘t be set seperately for A and
B. Itis displayed as slew rate in the format Avalue/Atime,
like for example in figure 10 with 100A/20ms.

The Level A/B operation is started as soon as the load
input is set to on.

periodischer Sollwertverlauf
periodic set value run

Level A

Level B

Figure 11

Pulsbreite von A Pulsbreite von B
pulse width of A pulse width of B
Periodendauer / Frequenz
periodic time / frequency
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Note: during Level A/B operation following applies: the
set value of A must always be greater than or equal to
B. Thus you can adjust A downwards only to the value
of B and B upwards only to the level of A. If it seems that
Level A is not adjustable somehow this might be caused
by Level B being the same value.

A periodischer Sollwertverlauf
periodic set value run
Level Ay Pt —"—"""""—"—
Level B =1 — — | b -
— - >
Pulsbreite von A Pulsbreite von B Flgure 12
pulse width of A pulse width of B

Periodendauer / Frequenz
periodic time / frequency

Figure 12 shows a possible progression of a set value
(U, I, P or R) with adjustable pulse widths and variable
amplitude. The rise/fall time is also adjustable, but is
equal for A and B.

If the rise/fall time is set to minimum, the signal of the
pulsed operation is a nearly ideal square wave. Figure
12 is only a clarifying view. The real progression of,
for example, an input current which is pulsed with a
frequency of 1kHz, will differ more or less. It depends
on many circumstances, like the regulation time of the
feeding power supply, the regulation time of the load, line
impedances etc.

In ,pulsed operation the actual values are also pulsing
and the values constantly change in the display, so they
are not clearly readable.Thus the actual values are now
only indicated at pulse times >=1s (A and B each) and
can be read quite clearly by looking at them. Internally the
actual values are measured much more often (every few
milliseconds). They can always be read via an interface
card, but they are still constantly changing and are not
strictly assigned to level A or B and could thus also be
measured during rise or fall.

6.7.4 Rise/fall time

The rise and fall times are equal and are thus considered
as one value. Also see figure 10. It is continuously ad-
justable in a range of 30us...200ms. The step width is
changing from ps to ms over the whole range. The error
lies at max. +10%.

The time is displayed as slew rate in the format
Avalue/Atime. Example: the set value of A has been set
to 40A and the one of B to 20A, then a current leap of
20A is generated in a time x, for instance 100ms. The
display then shows 20A/100ms. The delta value is not
adjustable at this point.

Note: the pulse widths of A and B should always be gre-
ater than the rise/fall time, else the pulsed signal would
result in triangle-shaped wave form or something else.
For example, a pulse width of 100ms for A and B and a
rise/fall time of 100ms creates a triangle-shaped signal
with a period time of 200ms.This might be wanted in
certain applications and is thus not limited or influenced
by the device.

6.8 The battery test mode
Introduction

The battery test mode enables the user to connect a
battery to the load and discharge it definedly. The average
current is measured and the elapsed time is counted and
then display as the consumed battery capacity in Ah. The
voltage supervision, together with the adjustable under-
voltage shutdown threshold Ulow, prevents the battery
from being deeply discharged. This threshold needs to
be adjusted at least once. If it is exceeded during the
test, the load input is automatically switched off and the
time counter is halted. No more current is drawn from the
battery. If the threshold is set to greater than the battery
voltage, the test can‘t be started.

Chosing the regulation mode

The regulation mode can be changed at any time, even
while the test is running. Doing so will reset the whole
test, along with time counter and Ah value.

Usage

Before and during the test you can adjust the set value of
the (pre)selected regulation mode (CC, CR or CP) and the
undervoltage shutdown threshold Ulow. The value to set
is selected with Selection(5) and adjusted with Setting(6).
The displays shows the elapsed test time in the format
Hours:Minutes:Seconds (HH:MM:SS), as well as the
consumed capacity in Ah.

Calculation of the Ah value

The ampere hours value (withdrawn electric charge) is
calculated from the average of the last two measurings
of the input current and the elapsed time.

Start/pause/stop the test

The test ist started by pressing the pushbutton Input on/
off(4) and either stops after 100 hours are counted or
the battery voltage exceeds the undervoltage threshold.
Another press of the button Input on/off(4) during the test
halts it, another press will continue the test. Areset of the
time counter is done by leaving the battery test mode by
switching the selector Level Control(3) to position Level
A/B or Setup or by switching to a different regulation
mode with Mode(2).

Note: if external control by analogue interface is activated
(pin REMOTE = low) while the battery test is running, the
test is aborted. After external control has left again and if
the switch ,Level Control“is still in position ,Battery*, the
test can be started again. Time and Ah value are reset.
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Note: if the regulation mode is changed by Mode(2), all
other set values that are not adjustable for the selected
regulation mode are set to default values in order to let
the test mode work correctly. Hence the setting Keep set
values is ineffective here.

The example in figure 13 shows that the current of 100A
can not be reached because the power limitation has
become active (example of a 2400W model).

A note about the time display

The time display is not 100% exact. The deviation of the
displayed time to the actually elapsed time can be 1-2
seconds per hour.

6.9 Alarm management

The alarm management consists of two parts: once, the
most recent alarm will be indicated and remaining on the
display (see figure 7.2) until it is acknowledged by the
user and twice, up to three different alarms are stored in
an internal error buffer. Since the first occured alarm is
considered as important, it is pushed to the end of the
error buffer if more alarms occur, but not overwritten.

If the buffer is full, the last entry is overwritten by any
recent alarm as long as the buffer is not read out by a
command using a digital interface card. Reading the
buffer will empty it and also automatically acknowledge
alarms indicated on the display.

The error buffer stores an error code and a status code for
every of the three possible entries, telling the user if the
alarm is still active or already gone. More information is
contained in the instruction manual of the interface cards.

The display also indicates the status of the indicated
alarm. The reason is to tell the user that one or multiple
alarms have occured during his absence, especially if
the alarm only lasted for a very short period of time,
like overvoltage cause by spikes. The user has to either
acknowledge that he has noticed the alarm indication
by pressing the Input on/off(4) button or by reading the
error buffer via communcation.

Note: Alarms that occur during remote or external control
are not indicated on the display, because of the control
mode status indication. Thus they only need to be ack-
nowledged when leaving those modes or not at all if the
error has been read before by command.

Figure 13. Battery test operation in current control (CC) mode

6.10 Control locations and priorities

Control locations are the locations from where the device
is controlled. This can be at the device (manual control),
via the analogue interface (external control) or via a di-
gital interface card (remote control). In order to prevent
the user from accessing the device from two locations at
once there are priorities. Following applies:

The analogue interface has the highest priority, the digital
interface the second highest one and the manual control
the lowest one. It means, that if the device was set to re-
mote control, modes and set values can‘t be set with the
switches and rotary knobs anymore. If the device would
be switched to external control while remote control is
active, the remote control status would be reset and the
device would only be controllable via the analogue inputs.
In order to report this to a software running on a PC, still
trying to access and control the device, the control loca-
tion is internally set to ,local®. In Jocal status the device
can only be read (i.e. monitored) by the PC.

6.11 Series and parallel connection

Parallel connection of multiple loads is possible, but it is
not explicitely supported. That means, there is no auto-
matic distribution of the current at parallel connection. The
user has to take care of the correct control of the devices.

When using parallel connection, the symmectric distri-
bution is achieved by adjusting the same set values for
U,I,P and R at any device via the control panel or the
interfaces (digital or analogue).

Attention! Series connection is not allowed! The
devices could be damaged.
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6.12 Functions of the terminal System Bus

6.12.1 Two-quadrants operation

The Share Bus pin (only usable in combination with the
power supplies of series PS 9000, PSI 9000, PSI 8000
or PS 8000) can be used to set up a system for two-
quadrants operation. In order to use this operation the
System Bus pins have to be wired as follows:

Connect Pin 5 (Share Bus EL9000) with Pin 5 (Share Bus
of power supply) and Pin 6 (AGND EL9000) with Pin 6
(AGND power supply).

In this Share Bus operation the electronic load operates
as the leading component and the power supply as the
depending one.

Typical applications for the two-quadrants operation are:

- Battery tests with automatic charge and discharge
cycles

« Automotive electronic tests with simulation of transients
like for example voltage break-ins during engine starts

- Cyclic charging and discharging of capacitors

6.12.2 Selecting the regulation speed

The regulation speed (or time) of the load has delibera-
tely been set to slow and lies at typical 50ms (only for
CV and CP mode). By this setting it is accomplished that
critical feeding sources like power supplies with unknown
regulation characteristics can be loaded steadily and run
free from unwanted oscillation. The dynamics is then
situated at the given minimal regulation time. See ,2.2
Device specific data“, section ,Dynamics*.

If a better regulation dynamics is required, it can be ac-
tivated by switching the load to fast regulation. This is
done at the terminal System Bus, Pin 7 (FastReg) and
6 (AGnd). If these pins are shorted, the fast regulation
becomes active. By default, the slow regulation is active.
Changing this configuration must only happen while the
load is completely switched off from the mains!

6.12.3 Crossflow adjustment (two-quadrant operation)
Using two-quadrants operation, i.e. running a load in
combination with a power supply, necessarily requires
the use of the Share Bus, whereby the load controls the
power supply. The pins 2 (I-Cross) and 3 (I-Cross-Rtn)
of the terminal System Bus are used to connect a resi-
stor (0,25W) which injects a crossflow current between
the power supply and the load. This current effects that
load and power supply are permanently active and thus
can react faster to set value changes. Following applies:

R = 0 --> Crossflow current approx. 10% of nom. current
of the device

R = infinite --> Crossflow current = 0 (default)

The crossflow current can be continuously adjusted with
the resistor from 0 to 10% of the nominal current of the
load.

In practice, this is only used in a little number of special
applications where extremely fast load changes are re-
quired between the two quadrants. Common applications
like, for example, automotive start-up transients after

6.12.4 Remote sense

The remote sense feature is described in section ,5.
Installation®.

6.12.5 Pin assignment of terminal System Bus
Pin 1 = Sense (+)

Pin 2 = |-Cross

Pin 3 = I-Cross-Rtn

Pin 4 = Sense (-)

Pin 5 = Share Bus

Pin 6 = AGnd

Pin 7 = FastReg

Date: 05-31-2011
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7. Device configuration

7.1 The setup menu

The setup menu can activated anytime by the selector
Level(3), except during remote control mode (by interface
card) or external mode (analogue interface). While the
load is in setup, no normal load operation is possible.

The display shows a certain number of parameters,
depending on which interface card is installed. The pa-
rameters are selected by Selection(5) and changed with
Setting(6). Two small triangles on the right side of the
display indicate that multiple parameters are available.
The display furthermore shows the type string of the
installed card in the first line, for example IF-U1, if one
is equipped:

Laro

Drema i o

Figure 15

The second line subsequently shows all parameters
which are selected by Selection(5). The number of
parameters varies according to the equipped interface
card. The following overview lists the possible parameter
and its settings:

Trigger mode

Possible settings: internal, external
Default setting: internal

Belongs to: Device

Explanation: defines, if the trigger signal for the Level A/B
operation, which effects the change between A and B, is
automatically generated by the device (internal) or if it's
put in by the trigger input (external).

Device node

Possible settings: 1...30
Default setting: 1
Belongs to: Device

Explanation: defines the device node (or address) of the
device in order to distinct between mutliple devices in
a network and to address it correctly. 30 addresses are
available which means that up to 30 devices can be con-
trolled from one PC. Every address must only be given
once in a system of connected devices.

Keep set values
Possible settings: yes, no
Default setting: no
Belongs to: Device

Explanation: yes defines, that the set values which are
adjusted by the user are kept when switching the regu-
lation mode (also see ,6.6 Preselecting the regulation
mode®), while no defines that the set values are always
reset to default values when switching.

CAN Baud rate

Possible settings: 10kBd, 20KBd, 50kBd, 100kBd,
125kBd, 250kBd, 500kBd, 1MBd

Default setting: 100kBd
Belongs to: CAN interface card IF-C1

Explanation: determines the baudrate (transmission
speed) of the CAN bus. If you connect the CAN card to
an existing network, you got to set the same baudrate
here as the bus is using, becaus any device in a bus has
to use the same bus speed.

CAN Relocatable ID

Possible settings: 0...31

Default setting: 0

Belongs to: CAN interface card IF-C1

Explanation: this determines the (relocatable) address
segment, in which the device node of the CAN is located.
For further information refer to basic CAN topology datas-
heets.Example: if the electronic load has to be assigned
to address 5 by certain reasons and this would collide
with another bus member with the same address, you can
move the address to another segment by defining the RID
(short for relocatable ID), so that no collision can occur.
Hence there are, theoretically, 32 x 30 possible device
nodes available when using CAN.

CAN Bus terminate

Possible settings: yes, no

Default setting: no

Belongs to: CAN interface card IF-C1

Explanation: defines, if the bus termination resistor on the
CAN interface card is active or not. This is only required if
the CAN card is in that particular device which is located
at the end of a CAN bus. By setting this parameter to yes
the resistor is activated, no deactivates it. In case you
don‘t want to use this feature and instead want to install
a custom resistor for bus termination, make sure that this
setting is set to no.

RS232 Baud rate

Possible settings: 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd
Default setting: 57600 Bd

Belongs to: RS232 interface card IF-R1

Explanation: determines the baudrate (transmission
speed) of the serial data transmission when using the
serial RS232 interface card IF-R1. Make sure, that the
other end of the serial connection operates at the same
baudrate.
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8. The analogue interface
Introduction

The analogue interface is a 15pole Sub-D socket and is
located at the rear side. It is designed to remotely control
the most important functions of the electronic load by
external hardware (eg. SPS, switches, relays) with it.

The load requires to be switched to external control
in order to use the analogue interface. This is done
by connecting Pin 7 (Remote) with ground (Pin 6) by
a jumper or switch. The status is then displayed like this:

s

Eaternal

Figure 15

Switching to external control can be done in any situation
(except setup menu active). Eventually active remote con-
trol or a running battery test are aborted and the control
location is set to ,local“.

Priorities

The analogue interface has priority over any other ope-
ration mode. Hereby the set value inputs are activated
and the set values for the load can only be adjusted from
external by means of an external voltage source (PLC,
0...10V application) or potentiometers. See table ,8.4 Pin
assignment of the analogue interface®) for an overview of
the inputs. Additionally, the control via the interface card
is blocked in this mode, but actual values can be read
with it (i.e. monitoring).

8.1 Important notes

For details also see ,8.4 Pin assignment of the analogue
interface”.

Caution! The inputs are not protected against overvolta-
ges. Higher voltage than specified in section 8.4 on any
input of the analogue interface may damage the device!

Please read and follow these instructions carefully:

 before connecting the hardware (with a Sub-D plug)
which is used to control the analogue interface, wire
all necessary connections and check the hardware
for not supplying >10V respectively not more than the
specified value.

- the constant resistance regulation requires all four set
values (U, I, P, R) to be fed in, if it's not used three set
values (U, | und P) are sufficient.

- ifthe constant resistance regulation is not used, it needs
to be deactivated by putting a jumper from Pin 12 (R-
active) to Pin 6 (DGND):

Pin 12 = Low = Resistance regulation inactive
Pin 12 = High = Resistance regulation active

- if resistance regulation is used, you can select the
resistance range before or while using the analogue
interface. Pin 13 (R-Range) is used to switch between
the two ranges:

Pin 13 = Low =Resistance range 2 is used
Pin 13 = High = Resistance range 1 is used (default)

- the input Rem-SB (Remote Standby, Pin 8) overlays the
pushbutton Input on/off(4). That means, that you can
switch the load input off or on with this pin at any time
(even if the load was not set to external control via the
analogue interface) and as long as this pin is tied to OV
(ground) the load input will be permanently off and can
not be set to on with the pushbutton Input on/off(4) or
via remote control by an interface card.

- the output VREF can be used to generate set values for
the set value inputs VSEL, CSEL, PSEL and RSEL. For
example: in case that only CC regulation is required,
the set value input VSEL has to be tied to 0V, PSEL
to VREF and CSEL can either be fed from an external
0...10V source or via a potentiometer (GND and VREF,
slider to CSEL). See also the table below.

- adjustable rise/fall times and pulse widths like in the
Level A/B mode are not effective here. If a certain form
of amplitude-time-progression is favoured, it has to be
generated by an external function generator and fed in.

- the trigger input (Trigger In) has no function when
controlling the load via analogue interface (External
mode). That means that set value leaps have to be
generated with the signal that is fed in to the set value
inputs.

8.2 Example configurations

The table below shows example configurations for va-
rious single or combined regulation modes. It always
applies, that pin 7 (Remote) always has to be pulled
to 0V (DGnd) and pin 12 (R-Active) too, if resistance
regulation is not used.

Explanation: it is not necessarily required to give a fixed
10V to any non-variable input. It can of course also be
a lower voltage in order to limit, for example, the power.
Best to tie the non-variable inputs to VREF respectively
to GND, if required.

<|lo|xwv|=xn|=

1 I 7T I I 7, T N

S L LU U I

<

D

Voltage regulation (CV) var. |10V|10V] - [ L
Current regulation (CC) OV |var. [10V] - | L
Power regulation (CP) 0V |10V|var.] - | L
Resistance regulation (CR) [ OV |10V]|10V{var.| H
Current & power (CC+CP) OV [var.|var| - | L
Current & resistance (CC+CR) | OV |var. |10V | var.| H

Jvar.“ = variable set value of 0...10V, which can be, of course, pulsed
in order to emulate the Level A/B operation.

,H/L* = High or Low, for level see table8.4
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8.3 Example applications
Overview of the pins
AGnd RSEL
DGnd PSEL
Remote CSEL
Rem-SB VSEL
OVP/OT
Trigger In VMON
R-Range CMON
R-active VRef
Figure 16

Master-Slave operation, simulated

A true Master-Slave is not possible because the analo-
gue interface does not provide set value outputs. But the
monitor outputs CMON or, in some cases, even VMON of
the master can be used to control at least one of the four
set value inputs of one or multiple slave loads.

@® Master

CMON

DGnd PSEL

Figure 17

Since there is no power monitor output, the PSEL input(s)
can'‘t be controlled by the master. But it could be directly
tied to VREF output or via a potentiometer, in order to
adjust the power between 0% and 100%. The inputs Re-
mote and R-active have to be tied to GND at the slave(s)
in order to activate the external control.

Input off

Figure 18 shows the wiring of the analogue interface for
remotely switching the input off. This feature can be used
anytime and does not require the activation of external
control by pin Remote. It can be combined with other
applications and can be realised by various contacts,
like transistors, relays, switches etc. Opening the contact
again will either switch the output on if it was on before
switching off (remote control) or enable switching it on
again manually on the front panel.

REM-SB

DGND

rd

Figure 18

Switching to external control

Switching to external control is only required if the device
is going to be controlled by external analogue signals.
If using the simulated master-slave operation, only the
slave(s) have to be switched to external control. The
switch-over is realised with either a relay or a switch etc.

Important! All set values have to be given, except the
resistance set value which is only required if resistance
control is activated. Set values can also be bridged to
pin VREF for 100%.

® ®

REMOTE

]

DGND

Figure 19

External control with current and power

The example in figure 20 shows potentiometers, one
each for the set value of power and current, which are
referenced to VREF (10V) and AGND. With this you can
arbitrarily adjust current and power between 0% and
100%. Voltage set value VSEL and signal R-active tied
to OV here for correct operation.

DGND

® ®

N
I / AGND A |
4 PSEL
—_—
4
Figure 20
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External control with current only

Like in the example above, but only current adjustable.
The power is set to maximum.

DGND

®

Figure 21

8.4 Pin assignment of the analogue interface

Pin|Name Type? |Description Level Electrical specifications
1 |VSEL Al Set value for voltage 0...10V, corresponds to 0..100% of U yom Accuracy typically 0.1%
2 |CSEL Al Set value for current 0...10V, corresponds to 0..100% of | yom Input impedance Ri > 40k...100K
3 |PSEL Al Set value for power 0...10V, corresponds to 0..100% of P yom
4 |RSEL Al Set value for resistance 0...10V, corresponds to 0..100% of R yom
5 |AGND POT |Reference potential for analogue For VSEL, CSEL, PSEL, RSEL, VMON, CMON,
signals PMON and VREF
6 |[DGND POT |Reference potential for digital signals For control and error signals
7 |Remote  |DI Selection internel / external External = LOW (U ., <1V) Urange =0 ...30V
Internal = HIGH (U g, > 4V) or open | vax = -1mMA at 5V
8 |Rem-SB |DI Load input on/off OFF = LOW (U L,y <1V) U Low to Hightyp. = 3V
ON = HIGH (U yig, > 4V) or open Sender: open collector against DGND
9 |VMON AO Actual value of voltage 0...10V correspond to 0..100% of U yom Accuracy typically 0.1% at | ya = +2mA
10 [CMON AO Istwert Strom 0...10V correspond to 0..100% of | yom Short-circuit-proof against AGND
11 |VREF AO Reference voltage 10V Accuracy typically 0.1% at | yjox = +5mA
Short-circuit-proof against AGND
12 |R-active  |DI Selection R=on / R=off ' R regulation = off = LOW (U |4, <1V) Urange =0 ...30V
R regulation = on = HIGH (U g, > 4V) or open (I ya = -1mA at 5V
13 |R-Range (DI Select resistance range * Ruax = resistance range 2 = LOW (U 15, <1V) (U Loy to High typ. = 3V
Ruax = resistance range 1 = HIGH (U 4, > 4V) [Sender: open collector against DGND
or open
14 |Trigger In |DI Trigger input 3 triggers A->B = LOW (U o, < 1V)
triggers B->A = HIGH (U High >4V) or open
15|0OT/OVP |DO Overtemperature/Overvoltage OT or OVP = HIGH (U g, > 4V) Quasi open collector with pull-up against +15V
no OT or OVP = LOW (U |, < 1V) At 15V at this output there will be max. +1.5mA

Short-circuit-proof against DGND
Receiver: U 1o, <1V, U gy > 4V

2 Note: positive currents flow out of the analogue interface and negative currents flow into.

Al = Analogue input

DI = Digital input ! requires a resistance set value at RSEL
DO = Digital output 3 only for Level A/B operation, requires to be enabled in the setup menu
AO = Analogue output * see technical specs
. e Instruction Manual
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9. Interface cards

General

The electronic load supports various interface cards. All
are galvanically isolated up to 2000V.

The digital interface cards IF-R1(RS232), IF-C1(CAN)
and IF-U1(USB) support a uniform communication proto-
col. The IEE/GPIB card IF-G1 uses a text based protocol
according to the SCPI standard. All cards can be used
to monitor and control 1 to 30 units by a PC, whereas
the total number of devices using IEEE is limited to 16
by the bus standard.

The network card IF-E1, on one hand, offers the same
text based SCPI protocol like with the IEEE card. On
the other hand, the card features an additional USB port
which can used with the binary communication protocol
as stated above.

Setup for the different cards

The cards require different setup parameters that need
to be configured at least once. They are described in
section ,7. Device configuration®.

Further information and technical specifications of the
interface cards can be found in their instruction manual.

Specialties

The control of the electronic load via one of the interface
cards and the supplied LabView VIs follow the operating
conditions and nominal values of the device. Set values
are checked for plausibility and are corrected if necessary,
or forced to nominal values.

LabView

We provide ready-to-use LabView VIs for the interface
cards. These do not support all of the features of the
electronic load, but are constantly under development
and enhancement.

Programming in other environments

The implementation of the digital communication inter-
faces in other IDEs than LabView is generally possible.
The communication protocol follows no certain standard
and represents only the lowest level of the communica-
tion. At this level it provides lower safety against wrong
setup and wrong set values, which may lead to a misbe-
haviour of the addressed unit. A strict adherence of the
guidelines is mandatory.

Details about the communication protocol can be found
in the instruction manual of the interface cards.

Application examples

The following figures show only some of many possible
applications when controlling one or multiple electronic
loads by a PC. The same applies for mixed configurations
with power supplies.

The configuration shown in figure 17 can also be used
for RS232 with the interface card IF-R1, but with limita-
tions. The LabView Vs currently only support one unit
via RS232.

Figure 16

Figure 17
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10. Miscellaneous

10.1 Accessories and options

Note: Details about options and accessories are avaible
in seperate instruction manuals.

Following accessories are optionally available:
a) USB-to-Analogue interface UTA12

Galvanically isolated remote control via USB (on PC side)
and the device internal analogue interface.

b) Digital interface cards

Pluggable and retrofittable, digital interface cards for USB,
RS232, CAN, GPIB/IEEE (SCPI only) or Ethernet/LAN
(SCPI language) are available.

46 Date: 05-31-2011

>Mm

Instruction Manual
EL 9000 HP Series

J




	1.	介绍
	2.	技术规格
	2.1	控制面板
	2.2	各产品型号详细规格

	3.	外观
	3.1	前视图
	3.2	后视图
	3.3	供应清单

	4.	基本信息
	4.1	序言/警告
	4.2	与主电源的连接/接地
	4.3	制冷
	4.4	拆卸
	4.5	温控关断/通风
	4.6	动态特性和稳定准则
	4.7	温度特性
	4.8	输入电压和输入电流间的关系

	5.	安装
	5.1	目检
	5.2	与市电的连接
	5.3	直流输入端
	5.4	System Bus端子
	5.5	远程感测的使用和连接 
	5.6	接口卡插槽

	6.	操作
	6.1	显示
	6.2	操作按钮
	6.3	打开电源 
	6.4	打开input on/off开关
	6.5	调节设定值
	6.6	预选调整模式
	6.7	Level A和Level B的使用
	6.7.1	Level A
	6.7.2	Level B
	6.7.3	Level A/B (脉动操作)
	6.7.4	升/降时间

	6.8	电池测试模式
	6.9	报警管理器
	6.10	终端控制区域和优先顺序
	6.11	串联和并联连接
	6.12	System Bus的功能
	6.12.1	两象限操作
	6.12.2	选择调整速度
	6.12.3	横向调整 (两象限操作)
	6.12.4	远程感测 (Remote sense)
	6.12.5	System Bus-终端系统总线各引脚分布说明


	7.	产品配置
	7.1	设置菜单

	8.	模拟接口
	8.1	重要提示
	8.2	配置举例
	8.3	应用举例
	8.4	模拟接口各引脚分布说明

	9.	接口卡
	10.	附件
	10.1	其它附件和选项功能

	1.	Introduction
	2.	Technical specifications
	2.1	Control panel
	2.2	Device specific data

	3.	Design
	3.1	Front view
	3.2	Rear view
	3.3	Scope of delivery

	4.	General
	4.1	Prologue / Warning
	4.2	Mains connection / Grounding
	4.3	Cooling
	4.4	Disassembly
	4.5	Temperature shutdown / Ventilation
	4.6	Dynamic characteristics and stability criteria
	4.7	Temperature characteristics
	4.8	Relation between input voltage and input current

	5.	Installation
	5.1	Visual check
	5.2	Mains connection
	5.3	Terminal DC input
	5.4	Terminal System Bus
	5.5	Using and connecting the remote sense 
	5.6	Interface card slot

	6.	Handling
	6.1	The display
	6.2	Operating elements
	6.3	Switching power on 
	6.4	Switching the DC input on/off
	6.5	Adjusting the set values
	6.6	Preselecting the regulation mode
	6.7	Usage of Level A and Level B
	6.7.1	Level A
	6.7.2	Level B
	6.7.3	Level A/B (pulsed operation)
	6.7.4	Rise/fall time

	6.8	The battery test mode
	6.9	Alarm management
	6.10	Control locations and priorities
	6.11	Series and parallel connection
	6.12	Functions of the terminal System Bus
	6.12.1	Two-quadrants operation
	6.12.2	Selecting the regulation speed
	6.12.3	Crossflow adjustment (two-quadrant operation)
	6.12.4	Remote sense
	6.12.5	Pin assignment of terminal System Bus


	7.	Device configuration
	7.1	The setup menu

	8.	The analogue interface
	8.1	Important notes
	8.2	Example configurations
	8.3	Sample applications
	8.4	Pin assignment of the analogue interface

	9.	Interface cards
	10.	Miscellaneous
	10.1	Accessories and options


