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EA-EL 9000 B HP 600 BT -2400 BT

MporpammumnpyemMsle 371eKTPOHHbIE HAarpy3Ky NOCTOSAHHOIO TOKA
Programmable Electronic DC loads

EA-EL 9080-170 B HP 2U
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= AnutenbHasa mowHoCTbL: 0T0...600BT400...2400 BT
* BxopHble Hanps>keHuns: ot 0...80 B no 0...750B
= BxofgHble TOKW: A0 170 A Ha 6nok
* YnpaBneHue ocHOBaHO Ha cxeme MJTNC
* MHorosisbluHas YBeTHasA CEHCOpPHas NaHenb
* [pochunu nonb3oBaTtens, reHepaTop thyHKYMIA
* HacrpaunBaembie 3awyuTtbi: OVP, OCP, OPP
= Pexxumbl paboTtbi: CV, CC, CP,CR
* TanbBaHWuecknuson.mHtepcpencol (AHanorvuUSB)
* LlinHaBeaywunn-Bepombin gnsinapan. coeguHeHns
* OnyuoHanbHo:
* LYudbpoBsbie uHTepdericeoi plug & play
* Mopaepxusaet SCPIu ModBus
= LabView Vis n 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. 3T0 3HauuT, uT0 ANUTeNbHAsA
MotHocTb 7200 Bt panHeit EA-EL 9000 HP moxeT Tenepb AocTurath Bbi-
cotbl 6U, rie npexae Tpebosanach 9U. PesynbTat 310 CoxpaHeHue npo-
(TpaHcTBa 33%, YT NO3BOAET Pa3MecTUTb Honblue MolHoCcTh B 19”
CTOIKY.

Bce Mozienu nopaepiBaloT yeTbipe pexxuma paboTbl: NOCTOAHHOE HanpA-
xeHue (CV), noctoanHbin Tok (CC), noctoaHHaa MowHocTb (CP)  nocToAH-
Horo conpotuBneHue (CR). KoHTponb, ocHoBaHHbIiA Ha cxeme MINAC naet
UHTEepeCcHble BO3MOXHOCTM, TaKie KaK reHepaTop GYHKLMIA ¢ TabauuHbIMN
OYHKUMAMN ANA CUMYNALIUN HENMHEIHBIX BHYTPEHHUX CONPOTUBNEHMIA.

T TenedoH: +7 (499) 685-4444
ECT info@4test.ru
www.4test.ru

= Steady input 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
= Optional:
* Digital, plug & play interfaces
= SCPI & ModBus supported
= LabView Vlis and remote control software (Windows)

General

The electronic DC loads 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 ina 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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LiBetHaa TFT ceHcopHaA naHenb AaeT UHTYUTUBHY MaHepy KOHTPONS, Kak
HacmapThoHaXUNMNAaHLLIeTaX, KaKITOAeNALTCAHACMAPTOHAX UM INAH-
WeTax. Bpemsa 0TKNMKA npu ynpaBneHum yCTporicTBOM Yepes aHanoroBbiii
unuundpoBoit uHTepdeiicynyuLeHo 3acyetannapatHorokontponanC.
Mpu napannenbHoOM 06beanHeHUN HECKONbKIUX YCTPOIACTB, LUNHA Befy-
LLMiA-BeAOMBIiT UCMONb3YeTCA ANA (BA3N 6710K0B B 60bLUYI0 CCTEMY, TAe
aKTyasbHble 3HaueH!A CyMMUPYIOTCA, a YCTaHOBNIEHHbIE pacnpefenaloTca.

HoMuHanbl MOWHOCTY, HANPS>KeHNH, TOKa

B Hawwem noptdonno fOCTYNHbI NATb Pa3nnyHbIX HanpsxeHuii ot 0...80 B
10 0...750 B DC. BxoaHble Toku ao 170 A Ha ogHom 6noke. Cepus umeet
Pa3NnuHble KNacchl MOLYHOCTM ANA KaXAOT0 KNacca HanpsxeHns, Hanpu-
mep 0...1200 Bt unn 0...2400 BT gnutenbHoii MOLLHOCTY NpY HOPMaNbHOI
OKpy»aloLLeil Temnepatype, y mogeneit 80 B.

KoHcTpykyus

Bce mogenn cnpoekTpoBaHbl Wwiputoii 19” B Kopnyce ¢ Bbicotol 2U n
rny6uHol 464 MM, UTO lenaeT ux naeanbHbIMI ANA MCNOAb30BaHNA B 19”
CTOMKax pa3NnyHbIX pa3mepoB. Kpome Toro, BO3MOXHO NOCTPOUTD CUCTE-
My LK OB C INEKTPOHHBIMU HArpy3Kamil U MCTOYHWUKAMIN IUTAHUA, YTO-
6bl 4OCTUYb NPUHLMNA UCTOYHNK-NOTPEOUTEND.

OnepupoBaHue (HMI)

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..80VDCupt00...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
example0...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 3U and 464 mm of
depth, which makes them ideal for use in 19" cabinets of various sizes. 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.

Handling (HMI)

PyuHoe onepupoBaHue BbINOAHAETCA NPU NOMO- 20V
wy TFT ceHcopHOil NaHenu, ABYX BPaLLAILLNXCA 000.0 V

pyyeK 11 KHonKm. bonbLuoil LBeTHOI Ancnneli 0To- 240A
04.000 B

bpaxaet cpa3y BCe yCTaHaBNUBAeMble 11 AKTyallb-
Hble 3HaueHuA. Bca HacTpoilka BbINoNHAETCA ye-
NoBeKo-MaLnHHbIM HTepdeiicom (HMI), a Takxe
n KoHdurypauma OGyHKUMiA (KBappat, Tpeyronb-
HUK, CUHYC) U T.A.

Jlucnneit MHoros3bluHblid (Hemevkuii, AHrnuii-
CKmit, Pycckuid, Kutaitckii).

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).

FeHepaTop chyHKYU n TabNnUUHbIN KOHTPONb
OcobeHHoCTb cepiy 310 KoMopTabenbHblil, 0cHoBaHHbIA Ha MNNC, und-
POBOIl 1 MPOM3BONbHbIA reHepatop. OH MO3BONAET YNpaBAATbL MOAM-
GUUMPOBAHHBIMI 3arpy30UHbIMU NPOGUAAMI 1 MOXET reHepupoBaTh
dYHKUMM CUHyca, KBaapaTa, NunoobpasHble 1 pamnbl B MPOM3BONLHOM
nopAzke.

(o cBo60aHO Nporpammupyemoii Tabnuweil LMGPOBbIX 3HaueHWiA B 3276
3ddeKTUBHBIX TOUEK, KOTOPaA BCTPOEHA B CXeMY KOHTPOAA, YCTPOIACTBA
MOTYT NPON3BOANTL HENMHeliHble BHYTPEHHIE CONPOTUBNIEHNA, Kak 6a-
Tapeu unn Lenn (BeToA10/0B.

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 @ f\/-\ 5] 6]
TpeyronbHuk [TpAamoyronbHmMK Tpaneuma CuHyc Pamna DIN 40839
Triangle Rectangle Trapezoid Sine Ramp

LUnHa Share Share Bus

Share Bus 310 aHanorosoe NoAKNoueHe C3ajn yCTPOIACTBA M UCNONb3YeT-
A AnA cbanaHcupoBaHusA TOKa BAOMb HECKONbKIAX CXOXMX 6710K0B npy na-
pannenbHoOM coeuHeHNM, kak Harpy3Kku3Toil cepunu cepun EA-EL90003U.
Ero MoxHo 1cnonb30BaTh ANA NOCTPOEHUA ABYX-KBAZAPAHTHOI CUCTEMbI
B COENHEHUN C UCTOYHMKamK nutaHua cepuit EA-PSI 9000, EA-PS 9000
n EA-PSE 9000. Takaa cuctema cneumanin3upoBaHa AnA UCMbITaTeNbHbIX
Lieneit, ucnonb3ys NPUHLMN UCTOUHNK-NOTPeOUTEND.

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 3U.

It can also be used to build a two-quadrants system in connection with
power supplies of series EA-PSI 9000, EA-PS 9000 and EA-PSE 9000. This
system is dedicated for testing purposes using the source-sink principle.

© EA Elektro-Automatik, 2016  Ownbki v n3meHeHna MoryT umeTb Mecto / Subject to modification without notice, errors and omissions excepted

>m




>Mm

lMporpaMmmMupyemblie 31eKTPOHHbIE HAarpy3KM NOCTOAHHOrO Toka / Programmable electronic DC loads

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

CokpaweHve MoWHOCTN

A6bpesuatypa «HP» 310it cepun 03Hauaet High Power. OHa onpegensa-
€T BbICOKYI0 ANNUTENbHYI MOLHOCTb NpU cpeaHeil Temnepatype 25°C, B
CPaBHeHUM C APYrAMM SNEeKTPOHHBIMI Harpy3Kami, Hanpumep cepueil
EA-EL 9000 B 3U. BmecTe ¢ Tem, Bce MOeNY 30l Cepim TepManbHO Co-
KPaLLAOT BXOZHYH MOLLHOCTb, 4T0ObI M36eXaTb neperpesa.

TectupoBaHue baTtapen

[inA ucnbiTaHna Bcex BUZ0B 6aTapeit, Hanpumep pa3paZoM Npu NOCTOAH-
HOM TOKe U1t MOCTOAHHOM CONPOTMBIIEHMH, YCTPOIACTBA MPeAaraioT pe-
XIM TecTUpoBaHuA batapen. OH cunTaeT 3HaUeHNA NPoiiLEHHOr0 Bpeme-
HIn UCMIbITaHKA, NoTpebnaemyto eMKocTb (Au) u 3Heprutto (BTu).

[JlaHHble, 3anuCbIBalOLLMECA BO BPeMA TeCTa KOMMbIOTEPOM, MPOrpaMmoii
EA Power Control, MoxHo 3kcnopTupoBaTh kak Tabnuly Excel B popmate
(SV v no3gHee aHanu3npoBaTb 11 BU3yanu3npoBaTh Kak rpaduk paspaga.
[InA peTanbHoOi HaCTPOiKK, MMEKTCA yCTaHaBnMBaeMble MOpOrU ANA
0KOHUYaHUA TeCTa NPY HU3KOM HANPAXEHUM Ha 6aTapee, U TaKXe yCTaHOB-
ka MaKCManbHOro UCMbITaTeNbHOT0 Nepuofa.

YaaneHHbI KOHTPOJSib U CBA3HOCTb

[Ina yganeHHoro KOHTponA, no ymMonuyaHuio JOCTYMHbI ABa UHTepdeiic
nopta (1x aHanorosbilii, 1x USB) Ha 3aaiHeli CTOpOHe yCTPOICTBA, KOTOpble
MOXHO PacLUMpuTb ONLMOHANLHO YCTAaHABMBAEMbIMUA U CMEHAEMbIMMY,
uMdpoBLIMY UHTEPHEIC MOAYNAMY (CMELManbHbIA CNOT).

[ina BHeapenna B LabView IDE mbl npegnaraem rotoBble KOMMOHEHT
(VIs) c untepdeiicamu USB, RS232, GPIB u Ethernet. [pyrue IDEs u untep-
delicbl oA AePKNBATCA JOKYMeHTaLMeli 0 NPOTOKONaX KOMMYHUKALMK.
Monb3oBatenu Windows u3gnekyT Bbirogy 0T 6ecnnaTHoil nporpamMmbl
«EA Power Control». OHa umeeT GyHKLMt0 «CeKBEHUPOBAHMEY, A€ YCTPOIA-
(TBO KOHTPONMPYeTCA MonyaBTOMaTMueckumu Tabnuuamu B ¢opmare
(SV. 31a Tabnuua npepctasnAeT coboii NPOCTyt0 NpoLeaypy TecTUpoBa-
HUA 1 MOXeT ObITb C037aHa 1 pefaKkTupoBatbca B MS Excel unu gpyrux
peaakTopax (SV v 3aTeM UMNOPTMPOBaHa B NPOrPAMMHBIN UHCTPYMEHT.
J7a nporpamma TaK e no3BonAeT ynpasnaTb Ao 20 bnokamu cpasy c on-
umeit «Mynbtu KoHTponb» (nuueH3uposana, nnatHas). logpobHocTi cmo-
TpuTe Ha cTpaHuue 157.

Onunn

= YcTaHaBAuBaeMble 1 CMeHAeMble, LNPPoBble MHTepdeiic Moaynu Ana
CAN, CANopen, Ethernet (11 2 nopra), Profibus, ProfiNet 1/0 (11 2 nop-
1a), RS232, EtherCAT u ModBus TCP. CmotpuTe cTpanuuy 150.

Power derating

The abbreviation “HP” in the series name stands for “High Power”. It de-
fines a higher steady power at an average ambient temperature of 25°C,
compared to other electronic loads, for example from series EA-EL 9000 B
3U. 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 157 for more information.

ELS0A5108 . 17730508 GCOMI fUsertaxt:
3 5104 oo opmes B

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 150.

© EA-Elektro-Automatik GmbH, 2016  Owmbkv 1 u3meHeHua moryT umeTb MecTo/ Subject to modification without notice, errors and omissions excepted
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EA-EL 9000 BHP 600 BTt - 2400 BT

Technical Data Cepwus / Series EA-EL 3000 B HP

ACBxon ACinput

- Hanpaxenue / Yactota -Voltage / Frequency 90...264 B, 45...66 Iy
- Koppeuna ko3d-Hta mowrHoctn - Power factor correction (PFC) >0.99

- lloTpebneHne snekTposHeprumn - Power consumption makc. 80 Br
DC Bxop: Tok DCinput: Current

- lorpelwuHocTb - Accuracy <0.2%

- (rabunbroctb npu 1-100% AU, - Load regulation 1-100% AU, <0.1%

- Bpema Hapactanua 10-90% - Rise time 10-90% <50 e

DC Bxoa: HanpsxeHue DCinput: Voltage

- lorpewHocTb - Accuracy <0.1%

- (rabunbHoctb npu 1-100% Al,. - Load regulation 1-100% Al <0.05%

DC Bxoa: MowwHocTb DCinput: Power

- MorpewwHoctb - Accuracy <0.5%

DCBxoa: ConpotuBnenue

- MorpewHoctb

[Jcnneit n naxens ynpasnenus
Lindposble nHTepdeicol

- Cnot

AHanoroBblii uHTepdelic

- Bxogpi ycranosku U/1/P /R
- Bbixoabl MoHuTopuHra U /|

- CurHansl KOHTpONA

- CurHansl (Taryca

DCinput: Resistance

- Accuracy

Display and panel

Digital interfaces

- Slot

Analog interface

- Setting inputsU/1/P /R
- Monitoring outputs U/ |

- Control signals

- Status signals

<1% + 0,3% HomuHanbHoro Toka / <1% + 0.3% of nominal current

Tpaduueckmit aucnneii ¢ TFT ceHcopHoit nakenbio / Graphics display with TFT touch panel
1x USB tun B ana kommyukaumm / 1x USB type B for communication

1X ANA CMeHHbIX ycTaHaBnMBaeMbix mopyneit / 1x for retrofittable plug-in modules

0..10B/0..5B
0..10B/0..5B

YnanexHoe BK11-BbIKA, DC BX0z BKN-BbIKN, peXIM CONPOTUBAEHMA BKA-BbIKN /
Remote on-off, DCinput on-off, resistance mode on-off

MNepeHanpsxenue, neperpes / Overvoltage, Overtemperature

OxnaxpaeHue Cooling BentunatopHoe oxnaxzeHue, 3aBucumoe ot Temnepatypbl / Temperature controlled fans
Temnepatypa 3kcnyatauum Ambient temperature 0...50°C
Temnepartypa xpaHeHus Storage temperature -20...70°C

TepmuHanbl Ha 3ajiHeil naHenu
- Bxop Harpy3kn
- |lnna Share n Sense

- AHanoroBblit MHTepdeiic
- Lingposble nHtepdeiicyl

Tabaputo! " (L x BxT)

(1 TonbKo kopnyc / Enclosure only

Mogenb

Terminals on rear

- Load input

- Share Bus & Sense
- Analog interface

- Digital interfaces

Dimensions ™ (W x Hx D)

BuToBoOIi TepMuHan / Screw terminal
BcTaBHOIl KOHHEKTOP 2 KOHTaKTHbIN 1 4 KOHTaKTHbIiA / Plug connector 2 pole &4 pole
Llitekep Sub-D 15 koHTakTHbIit / Sub-D connector 15 pole

MogynbHbiii coket / Module socket
Master-Slave (2x RJ45), USB

19" x 2U x 464 mm
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LU 012008 0..1000Br 0.80B  0.85A  009.300  ~228 ~12K 33200700
LI 010008 0..1000Br 0.2008  0.35A  05.1700  ~28 ~126 33200701
NI 090081 0..9008r 0.3608  0.20A  16.500  ~28 ~12K 33200702
EAEL9S00-15BHP  URCUL: WY 0.500B  0.15A  3.10000  ~658 ~T26 33200703
0.600Br  0..6008r 0.7508  0.10A  7.22000 ~558 ~T2k 33200704
0240081 0..20008r 0.80B  0.170A 0045150  ~228B <15k 33200705
0.20008r  0..20008r 0.2008  0.70A  025.80  ~2B ~15Kk 33200706
0.1800Br  0..18008r 0.360B  0.40A 082000 ~2B <15k 33200707
0.12008r  0..12008r 0.508  0.30A  15.5000  ~65B ~15Kk 33200708
0.1200Br  0..12008r 0.7508  0.20A  35.11000  ~55B <15k 33200709

(1

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

TenedpoH: +7 (499) 685-4444
I Ecr info@4test.ru
www.4test.ru



