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EA-EL 9000 B HP 600 BT -2400 BT

MNporpaMmMmnpyemMbie 3NeKTPOHHbIE HAarpy3Kn NoOCTOAHHOMO TOKA

Programmable Electronic DC loads

EA-EL 9080-170 B HP 2U
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= BxopHas mowHocTtb: oT 0...600 BT o 0...2400 BT
* BxopHble Hanps>keHuns: ot 0...80 B no 0...750B
= BxofgHble ToOKW: Ao 170 A Ha 6nok
* YnpasneHue ocHOBaHO Ha cxeme MJTNC
* MHorosisbluHas YBeTHasA CEHCOpPHas NaHesnb
* [pochunu nonb3oBaTtens, reHepaTop thyHKYMiA
* HactpaunBaembie 3awyuTtbi: OVP, OCP, OPP
= Pexxumbl paboTtbi: CV, CC, CP,CR
* TanbBaHWuecknuson.mHtepcpencol (AHanoruUSB)
* LllnHaBeaywnn-Bepombin gnsinapan. coeguHeHns
* OnyuoHanbHo:
* LYudbpossbie uHtepdericoi plug & play
* Mopaepxusaet SCPI u ModBus RTU
= LabView Vis v ynpaenstowas nporpamma (Windows)

O6uee

Cepua 3neKTPOHHbIX Harpy30k noctoaHHoro Toka EA-EL 9000 B HP 3ame-
HaeT coboii npepbiaywyto ceputo EA-EL 9000 HP u cokpalwaeT BbicoTy 6110-
KOB OT paHHero MuHumyma 3U o TonbKo 2U. 310 3HauuT, uT0 ANUTeNbHAsA
MoLHocTb 7200 B paHHeit EA-EL 9000 HP moxceT Tenepb AoCTurath Bbico-
b1 6U, re npex e TpeboBanach 9U. Pe3ynbTat 370 coxpaHeHue NpoCTpaH-
(TBa Ha 33%, UT0 N03BONAET Pa3MeCTUTb HoNbLLE MOLLHOCTH B 19” CTONKY.

Bce Mopenn nopaepmBaloT YeTbipe pexima paboTbl: NOCTOAHHOE HanpA-
xeHue (CV), noctoanHbin Tok (CC), noctoaHHaa MoHocTb (CP)  nocToaH-
Horo conpotunenue (CR). KonTponb, ocHoBaHHbIil Ha cxeme MIAC gaet
WHTEpeCHble BO3MOXHOCTM, TaKue KaK reHepaTop GYHKLMIA ¢ TabAuuHbIMN
OYHKUMAMY ANA CUMYNALUN HENUHEIHBIX BHYTPEHHUX CONPOTUBNEHMIA.
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* Power ratings: 0...600 W up to 0...2400 W
* Inputvoltages: 0...80 V up to 0...750 V
* Input currents: up to 170 A per unit
* FPGA based control circuit
* Multilingual colour touch panel
= User profiles, true function generator
* Adjustable protections: OVP, OCP, OPP
= Operation modes: CV, CC, CP, CR
= Galvanically isolated interfaces (analog and USB)
= Master-slave bus for parallel connection
= QOptional:
* Digital, plug & play interfaces
* SCPI & ModBus RTU supported
= LabView Vlis and remote control software (Windows)

General

The electronic DCloads of series EA-EL 9000 B HP replace the former series
EA-EL 9000 HP and reduce the required unit height from former minimum
3Uto now only 2U. It means that the steady power of 7200 W of a former
EA-EL 9000 HP device can nowadays already be achieved in 6U of height
where it required 9U before. The result is a space saving of 33% which al-
lows for achieving even more power in a 19” cabinet.

All models support the four common regulation modes constant voltage
(CV), constant current (CC), constant power (CP) and constant resistance
(CR). The FPGA based control circuit provides interesting features, such as a
function generator with a table based function for the simulation of non-
linear internal resistances.
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lNMporpaMmmMmnpyemble 3NeKTPOHHbIE HAarpy3KkmM NOCTOAHHOIO Toka / Programmable electronic DC loads

EA-EL 9000 B HP 600 BT - 2400

LiBetHan TFT ceHcopHas naHenb JaeT WHTYWTUBHYIO MaHepy KOHTPOAS,
KaK 3T0 [IenaeTca Ha CMapTdoHax nK NnaHiueTax. Bpema oTknuka npu
ynpaBneHum yCTPOIACTBOM UYepe3 aHanoroBblii uan LudpoBoii nHTepdelic
YNyuLLeHo 3a cyeT annapatHoro KoHTpona MINC.

Mpu napannenbHoM 06beANHEHUN HECKONbKUX YCTPOIACTB, LUMHA Befy-
Lmii-BeAOMbIii UCNONb3YeTCA ANA (BA3Y 6710KOB B 60/bLUYI0 CUCTEMY, Fae
aKTyaNbHble 3HaYeHA CYMMMPYIOTCA, aYCTAHOBNEHHbIE paCcnpesendioTca.

HoMuHanbl MOWHOCTY, HANPS>KeHNH, TOKa

B Hawwem noptdonno fOCTYNHbI NATH Pa3nnyHbIX HanpsxeHuii ot 0...80 B
100...750 B DC. BxoaHble Toki 4o 170 A Ha oaHoMm 61oke. Cepua umeeT iBa
K/acca MOLLHOCTY ANA KaXA0ro Knacca Hanpsxenusa, Hanpumep 0...1200
BT nnu 0...2400 Bt gnutenbHoin MOLYHOCTI NPU HOPMANbHOI OKpYalo-
Liei Temnepatype, Hanpumep mogenb 80 B.

KoHcTpykyus

Bce mogenn cnpoekTpoBaHbl WwipuHoin 19” B Kopnyce ¢ Bbicotoli 2U n
rny6uHoi 460 MM, UTo ienaeT ux uaeanbHbIMU ANA MCNoAb30BaHNA B 19”
CTOMKaX Pa3nnyHbIX pa3mepoB, Hanpumep 42U, AnA NpoeKTUpoBaHNA Ci-
(TeM C BbICOKOIA MOLLHOCTbH0. Kpome Toro, BO3MOXHO NOCTPOUTD CUCTEMY
WKAOB € INEKTPOHHBIMI HArPy3KaMK U UCTOYHUKAMIU NATAHKA, YTOObI
J0CTUYb NPUHLIMNA UCTOYHUK-NOTPEOUTEND.

BT

The large colour TFT touch panel offers an intuitive kind of manual opera-
tion, such as it is prolific nowadays with smartphones or tablet computers.
Response times for the control via analog or digital interfaces have been
improved by the FPGA controlled hardware.

In parallel operation of multiple devices, a master-slave bus is used to link
the units to a bigger system where the actual values are totalled and the
set values distributed.

Power ratings, voltages, currents

The available voltage range portfolio offers five different voltage from
0..80V DCup t00...750 V DC. Input currents up to 170 A with only one unit
are available. The series offers two power classes for every voltage class, for
example 0...1200 W or 0...2400 W steady power at normal ambient temper-
atures with, for instance, an 80 V model.

Construction

All models are built in 19" wide rack enclosures with 2U of height and 460
mm of depth, which makes them ideal for use in 19" cabinets of various
sizes, for example 42U, and for the design of systems with very high power.
It is furthermore possible to build cabinet systems with mixed equipment,
i.e. electronic loads and power supplies, in order to achieve the source-sink
principle with high power ratings.

OnepupoBaHue (HMI) e
PyuHoe onepupoBaHue BbINONHAETCA NPU MOMO-
wy TFT ceHcOpHOIA NaHenw, ABYX BPaLLAKLLMXCA
pyyeK n KHOMKW. bonbLuoi LBeTHON Ancnneit oTo-
bpaxaet cpasy Bce yCTaHaBNMBaeMble U aKTyaNlb-
Hble 3HaueHus. Bca HacTpoilka BbIMONHAETCA Ye-
noBeKo-MaLLnHHbIM uHTepdeiicom (HMI), a Takxe
n KoHdurypauma OyHKUMiA (KBappat, Tpeyronib-
HUK, CUHYC) U T.A.

Jlucnneit MHoOroA3bIuHbIA (Hemewkuit, AHrnuii- \_

240V

000.0 Vv

240A

04.000 A

58.0 W

y0.0 B

~ Handling (HMI)

Manual operation is done with a TFT touch panel,
two rotary knobs and a pushbutton. The large col-
our display shows all relevant set values and actu-
al values at a glance. The whole setup is also done
with the human-machine interface, as well the
configuration of functions (square, triangle, sine)
etc.

The display is multilingual (German, English, Rus-
) sian, Chinese).

CKmit, Pycckuid, Kutaitckuii).

FeHepaTop hyHKYMin u TabnuuHbIN KOHTPONb
OcobeHHoCTb cepuy 310 KoMopTabenbHblil, 0cHoBaHHbIN Ha MNC, und-
POBOIl U MPOM3BONbHbIA reHepatop. OH MO3BONAET YNpaBAATbL MOAM-
$UUMPOBAHHBIMI 3arpy30YHbIMU MPOGUAAMM U MOXET FeHepupoBaTh
GYHKLUMM CMHyCa, KBappaTa, MAN006pasHble U pammbl B MPOU3BONBHOM
nopsaake. Co cBo6oHO Nporpammupyemoit Tabauweit LMGPOBbIX 3Haue-
HUit U3 3276 3G GeKTUBHBIX TOUEK, KOTOPaA BCTPOEHA B CXeMY KOHTPONA,
YCTPOIACTBA MOTYT NPOU3BOAUTD HENMHElHbIE BHYTPEHHIE CONPOTUBIE-
HI1A, KaK 6aTapem Un Lenu CBETOANOAOB.

Function generator and table control

A special feature is the comfortable, FPGA based, digital function and arbi-
trary generator. It enables controlling and running user-customisable load
profiles and can generate sine, square, saw tooth and ramp functions in
arbitrary order.

With a freely programmable digital value table of 3276 effective points,
which is embedded in the control circuit, the devices can reproduce
non-linear internal resistances, such as those of batteries or LED chains.

[ B B @ (\/-\ 5] 3
TpeyronbHuk [TpAamoyronbHmMK Tpaneuma Cuhyc Pamna DIN 40839
Triangle Rectangle Trapezoid Sine Ramp

LluHa Share Share Bus

Share Bus 310 aHanorooe NoAkNoueHe C3ajn yCTPOIACTBA M UCNONb3YeT-
A AnA cbanaHcupoBaHusA TOKa BAOMb HECKONbKIAX CXOXMX 6710K0B nput na-
pannenbHOM COeMHEHUN, Kak Harpy3Ki 3Toil cepuu 1 cepim EA-EL 9000 B.
Ero MoXHo Ucnonb30BaTh ANA NOCTPOEHUA ABYX-KBAZAPAHTHOI CUCTEMbI
B COENHEHUN C UCTOYHMKamI nutaHua cepuin EA-PSI 9000, EA-PS 9000
1 EA-PSE 9000. Takaa cuctema cneunanin3upoBaHa AnA UCbITaTeNbHbIX
Lieneid, uCnonb3ya NPUHLMN UCTOUHMK-MOTPebuTEND.
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The so-called ,Share Bus” is an analog connection at the rear of the devices
and is used to balance current across multiple similar units in parallel con-
nection, such as with loads of this series and series EA-EL 9000 B.

It can also be used to build a two-quadrants system in connection with
power supplies of series EA-PSI 9000, EA-PS 9000 or EA-PSE 9000. Such a
system is dedicated for testing purposes using the source-sink principle.
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lMporpaMmmMupyemeblie 31eKTPOHHbIE HAarpy3KkM NOCTOAHHOrO Toka / Programmable electronic DC loads

____________________________________________________________|
EA-EL 9000 BHP 600 BT -2400 BT

CokpaweHve MoWHOCTN

A66pesuatypa «HP» 310it cepun 03Hauaet High Power (Bbicokas moly-
HocTb). OHa onpesenseT HOMUHANbHYI ANUTENbHYI0 MOLLYHOCTb MK Cpes-
Heli Temnepatype 30°C, B CpaBHEHNM C APYTUMM 31EKTPOHHBIMMU Harpy3Ka-
mu, Hanpumep cepueii EA-EL 9000 B. Bmecte cTem, Bce Mopienu 3Toil cepim
TepManbHO COKPALLAIT BXOAHYI0 MOLLHOCTb, UTOObI 130€xaTb neperpesa.

TectupoBaHue batapen

[\ns ncnbiTaHna BCex BUAOB 6atapeii, Hanpumep pa3pAAOM NPy MOCTOAH-
HOM TOKe UK NOCTOAHHOM COMPOTUBIIEHMH, YCTPOICTBA NpeanaratT pe-
KM TeCTUpOBaHusA 6atapen. OH CUMTAET 3HaUeHWs NPOIAZIEHHOT0 BpeMe-
HU MCNbITaHWA, NoTpebnsemyto eMmKocTb (Au) u 3Hepruto (BTu).

[JlaHHble, 3anucbiBatoLLMeCA BO BpemaA TecTa KOMMbHTEPOM, NPorpaMmoii
EA Power Control, MoxHo 3kcnopTupoBaTh kak Tabnuy Excel B popmarte
(SV v no3pHee aHanu3mpoBaTh U BU3yanu3mnpoBaTh kak rpaduk paspaga.
[ina petanbHoOil HacTPOWKM, UMEIOTCA YCTaHaBNUBaeMble MOPOrA AN
OKOHUaHMA TeCTa MPI HU3KOM HaNpsXKeHIM Ha baTapee, U TaKXKe YCTaHOB-
Ka MaKCUManbHOro UCMbITaTeNbHOro nepuopa.

YaaneHHbIN KOHTPONb 1 KOMMYHUKaYna

[InA ymaneHHoro KOHTponA, No yMonuyaHuio JOCTYNHbI ABa UHTepdeiic
nopta (1x aHanoroBbli, 1x USB) Ha 3aziHeil CTOPOHE, KOTOPblE MOXHO pac-
LUMPUTb OMLMOHANBHO YCTAHABMBAEMbIMM U CMEHAEMbIMM, LiPOBbIMU
uHTepdeiic MoZynAMM (CnewnanbHblil CoT).

[ina BHeapenua B LabView IDE mbl npegnaraem rotoBble KOMNOHEHT
(VIs) c unTepdeiicamu USB, RS232, GPIB u Ethernet. [pyrue IDEs u untep-
delicbl oA AePKNBATCA JOKYMeHTaLMeli 0 MPOTOKoNaxX KOMMYHUKALMK.
Monb3oBatenu Windows u3gnekyT Bbirogy 0T 6ecnnaTHoil nporpamMmbl
«EA Power Control». OHa umeeT GyHKLMt0 «CeKBEHUPOBAHMEY, A€ YCTPOiA-
(TBO KOHTPONMPYeTCA MonyaBTOMaTueckumu Tabnuuamu B ¢opmare
(SV. 31a Tabnuua npepctasnAeT coboii NPOCTyto NpoLeaypy TecTUpoBa-
HUA 1 MOXeT ObITb C037aHa 1 pefakTupoBaTbca B MS Excel unu gpyrux
peaaktopax (SV v 3aTeM MNOpTMPOBaHa B NPOTPAMMHBII UHCTPYMEHT.
7a nporpamma TaK e no3BonAeT ynpasnATb A0 20 bnokamu cpasy c on-
umeit «Mynbtu KoHTponb» (nuueH3upoBana, nnatHas). logpobHocTu cmo-
TpuTe Ha CTpaHuLe 144.

89080 3308 - 337710301 @COM e o
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Power derating

The abbreviation “HP” in the series name stands for “High Power”. It de-
fines the rated steady power at an higher ambient temperature of 30°C,
compared to other electronic loads, for example from series EA-EL 9000 B.
Despite of it, all models of this series will reduce the input power based in a
thermal derating in order to avoid overheating.

Battery test

For purposes of testing all kinds of batteries, such as for example constant
current or constant resistance discharging, the devices offer a battery test
mode. This show extra values for elapsed testing time and consumed ca-
pacity (Ah).

Data recorded by the PC during tests with, for example, EA Power Control
can be exported as Excel table in CSV format and analysed later in MS Excel
or similar tools and even visualised as a discharge diagram.

For more detailed setup, there is also an adjustable threshold to stop the bat-
tery test on low battery voltage, as well an adjustable maximum test period.

Remote control & connectivity

For remote control, there are by default two interface ports (1x analog, 1x
USB) available on the rear of the devices, which can also be extended by
optional, pluggable and retrofittable, digital interface modules (dedicat-
ed slot).

For the implementation into the LabView IDE we offer ready-to-use com-
ponents (VIs) to be used with the interface types USB, RS232, GPIB and Eth-
ernet. Other IDEs and interfaces are supported by documentation about the
communication protocol.

Windows users can profit from the free software “EA Power Control”. It of-
fers a feature called “Sequencing”, where the device is controlled through
a semi-automatic table in CSV format. This table represents a simple test
procedure and can be created and edited in MS Excel or other CSV editors
and then imported into the software tool.

This software also allows for the control of up to 20 units at once with an
optional feature called “Multi Control” (licensed, not free of charge). See
page 144 for more information.
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CAN, CANopen, Ethernet (11 2 nopra), Profibus, ProfiNet 1/0 (11 2 nop-
1a), RS232, EtherCAT n ModBus TCP. CmoTpuTe cTpaHuuy 142.
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Options

= Pluggable and retrofittable, digital interface modules for CAN, CAN-
open, Ethernet (1 or 2 ports), Profibus, ProfiNet 1/0 (1 or 2 ports), RS232,
EtherCAT or ModBus TCP. See page 142.
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lNMporpaMmmMmnpyemble 3NeKTPOHHbIE HAarpy3KkmM NOCTOAHHOIO Toka / Programmable electronic DC loads

_____________________________________________________________
EA-EL 9000 BHP 600 BT -2400BT

Technical Data Cepwus / Series EA-EL 3000 B HP

ACBxon AC: Supply

- Hanpaxenue -Voltage 90...264 B

- Yactora - Frequency 45...66 Iy

- loTpebnetne sHeprun - Power consumption makc. 80 Br

DC: HanpsxeHue DC: Voltage

- lorpewwHoctb - Accuracy <0.1% ot HomuHanbHoro 3Hauexna / <0.1% of rated value
DC: Tok DC: Current

- lorpeLHoctb - Accuracy <0.2% oT HomUHanbHOro 3HaueHua / <0.2% of rated value

- (rabunbHocTb npyt 1-100% AU,

- Load regulation 1-100% AU,

<0.1% ot HoMUHanbHoro 3HaueHus / <0.1% of rated value

- Bpema Hapactanua 10-90% - Rise time 10-90% <50 e
DC: MowHocTb DC: Power
- MorpewwHocTb - Accuracy <0.5% ot HomuHanbHoro 3Hauexna / <0.5% of rated value

DC: ConpotuBnenme
- lorpeLHoctb

3awuTa
[Jucnneit n naxens ynpasnenus

DC: Resistance
- Accuracy

Protection

Display / control panel

<1% ot mMaKc. conpotusneHna + 0,3% oT HOMUHANBHOTO TOKa /
<1% of max. resistance + 0.3% of rated current

0T, OVP, OPP, PF, 0CP ©
[paduueckmit sucnneit ¢ TFT ceHcopHoil nanenbto / Graphics display with TFT touch panel

Lindposble nHTepdeico Digital interfaces
- BctpoerHblii - Built in 1x USB Tvn B ana kommyHukaumn / 1x USB type B for communication
- Cnot - Slot X AnA cveHAeMbIX BCTaBHbIX Mopyneit / 1x for retrofittable plug-in modules

AHanoroBblii uHTepdelic

Analog interface

BcTpoeHHblii, 15-KoHTaKTHbII Sub-D, ranbBaHUyeckn n30aupoBaHHblil /
Builtin, 15 pole D-Sub (female), galvanically isolated

- [InanazoH curHanos - Signal range 0..5Bwnnn0...10 B (nepekntoyaetca) /0...5 V or 0...10V (switchable)
-~ Bxombi - U, 1, PR, ynaneHHblit KoHTponb BKA-BbIKA, DC BX0A BKA-BbIKN, COMPOTUBIEHUA BKA-BbIK /
. P U, 1, P, R, remote control on-off, DCinput on-off, resistance mode on-off
U, |, nepeHanpsxeHue, TpeBOrv, ONOPHOE HanpsXeHme
- Bbixoapl - Outputs penanp P P p /

-Tounocts U/1/P/R
Oxnaxzenue

Temnepatypa sKcnnyaTauum
Temnepartypa XpaHeHus
TepmiHanbl Ha 3agHeil naHenn
-DCexon

- Lliuna Share n Sense

- AHanoroBblit MHTepdeiic

- Lindposbie nutepdeiicyl
Tabaputot * (LW x B xT)

(1 Tonbko kopnyc / Enclosure only
(2 Cvotpure cTpanmuly 154/ See page 154

Mogenb

(1

BXOAHO® anac

© EA Elektro-Automatik, 2018 MoryT umeTs mecTo owwnbki v u3meHerua / Subject to modification without notice, errors and omissions excepted

-Accuracy U/1/P/R
(ooling

Ambient temperature
Storage temperature
Terminals on rear

- DCinput

- Share Bus & Sense

- Analog interface

- Digital interfaces

Dimensions " (W x Hx D)

U, |, overvoltage, alarms, reference voltage

0..10B: <0.2% 0..5B:<0.4%
BeHTunATopbI perynupyembie Temnepatypoii / Temperature controlled fans
0..50°C

-20...70°C

BuHToBoOI TepMuHan / Screw terminal

KoHHeKTOp 2 KOHTaKTHbIN 1 4 KoHTaKTHbIN / Plug connector 2 pole &4 pole
Sub-D KoHHekTOp 15 KoHTaKTHbIIA / Sub-D connector 15 pole
MoaynbHbiii coket / Module socket - Master-Slave (2x RJ45), USB
19" x 2U x 464 mm

LU 0120087 0..100087 0.80B  0.85A  009.300 ~228  ~9w 33200700
LU O-1000Br  0..100081 0.2008  0.35A  05.1700 ~28 ~9k 33200701
LIV O-%00BT  0..9008r 0.3608  0.20A  16.5400 ~28 ~9kr 33200702
LIV O-600BT  0..6008r 0.5008  0.15A  3..10000 ~658  ~9W 33200703
0.600Br  0..6008r 0.7508  0.10A  7.22000 ~558  ~9xr 33200704
0240081 0..200081 0.80B  0.170A 0045150 ~22B  ~T3k 33200705
0200087 0..2000B1 0.2008  0.70A  025.850 ~28 ~13k 33200706
0180081 0..1800Br 0.360B  0.40A  08.2700 ~28 ~Bw 3300707
0.120087  0..1200B1 0.500B  0.30A  15.5000 ~658 ~13k 33200708
0.12008r  0..120081 0.7508B  0.20A  35.11000  ~558  ~T3w 33200709

Harpy3Ky, 4ToBbl J0CTUYL MaKC. BXOAHOro Toka / Minimum DC input voltage to supply for the load to achieve the max. input current
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