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EA-EL 9000 T

400 BT - 600 BT

MNporpaMmMmnpyemMbie 3NeKTPOHHbIE HAarpy3Kn NoOCTOAHHOMO TOKA

Programmable Electronic DC loads
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Onywnsa:

= BxopgHble mowHocTK:0...400BT,0...500BT, 0...600BT
* BxopHble HanpsxeHuns: 0...80 B, 0...200 B, 0...500 B
= BxopHbie Toku:0...8A,0..18A,0...45A

* MHorosisbluHas YBeTHasA CEHCOpPHas NaHesnb

* HacTosiwyui reHepaTop hyHKYUA

* @yHKYuu 3awyunTtbl: OVP, OCP, OPP

= Pexxumbl pabotbi: CV, CC, CP, CR

= USB nopTt cTaHAapTHO

* Ethernetv aHanoroBbi NHTepdIenc oNyMoHasbHbI
* Mopaepxusaet SCPI u ModBus RTU

* Ynpasngiowas nporpamma (Windows)

* LabView Vls

O6uee

HoBas cepua KOMNAKTHbIX INEKTPOHHbIX HArpy30K NOCTOAHHOO Toka EA-EL
9000 T npegnaraeT Tpy BaLLeHHbIX MOAEN ANA eXeHEBHOTO UCNONb30Ba-
HUA B UCCNELOBAHUAX 11 00pa30BaHNA. Hu3Kue HOMUHANbHbIE MOLLHOCTI
M03BONAIOT NPOBOAUTD MHOXECTBO MCMbITaHNA, NPU SKOHOMUUECKOI 3¢-
GEKTUBHOCTY 1 ManbIX pa3mepax.

Bce mopenu noafepxuBaioT yeTbipe pexuma paboTbl: NOCTOAHHOE Ha-
npsxenne (CV), noctoanublit Tok (CC), noctoaHHas mowHoctb (CP) u no-
croaHHoro conpoTunenue (CR). apo cxembl KOHTPORA 3T0 ObICTPbIii
MUKPONPOLLeCcop, KOTOPbIii JaeT UHTEPECHblE BOIMOMXHOCTY, TaKme Kak
reHepaTop QYHKUMIA ¢ 061yumI GYHKLMAMM KaK BOMHA CUHYCa, NPAMOY-
roNbHIKa U TPEYTONbHIKA, HO 1 TaK>e NPOU3BOSbHYH GYHKLMK.
LietHaa TFT ceHcopHaa naHenb AaeT UHTYUTUBHYIO MaHepy KOHTPONA,
KaK 370 ZieNaeTca Ha CMapTOHaX UK MnaHLeTax.

Bpems oTKnMKa npu ynpaBneHun ycTpoiicTBOM Uepe3 aHanoroBblil i
undpoBble MHTEPPEiChI ynyuLLeHo, B CPaBHEHUM O CTapbIMU CEpUAMN
Harpy30K, 3a cueT annapatHoro KoHtpona AMR mukponpoueccopom.
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* Input power ratings: 0...400 W, 0...500 W, 0...600 W
* Inputvoltages:0...80V, 0...2000V, 0...500 V
* [Inputcurrents: 0...8A,0..18A,0...45 A

= Multilingual colour touch panel

* True function generator

* Adjustable protections: OVP, OCP, OPP

= Operation modes: CV, CC, CP, CR

= USB port as standard

= Ethernet & analog interface optional

* SCPI & ModBus RTU supported

= Control software (Windows)

* LabView Vls

General

The new series of compact electronic DC loads, called EA-EL 9000 T, offers
three tower models for the daily application in research laboratories and
even schools. Lower power ratings allow for a multitude of test applications
while being cost effective and space saving.

All models support the four regulation modes constant voltage (CV), con-
stant current (CC), constant power (CP) and constant resistance (CR). The
core of the control circuit is a fast microprocessor which provides interest-
ing features, such as a true function generator with common functions like
sine wave, rectangle or triangle, but also an arbitrary function.

The colour TFT touch panel offers an intuitive kind of manual operation, like
it is prolific with smartphones or tablet computers.

Response times during the control of the devices via analog or digital inter-
face have been improved by an ARM processor controlled hardware, com-
pared to older electronic load series.
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EA-EL 9000 T 400 BT -600BT

Mopt USB uaet ctangaptHo y 3toii cepun, Ethernet n ananoroblit unTep-
delic MOXHO YCTaHOBUTb OMLMOHAIBHO CAMOCTOATENbHO. Bee uHTepdeil-
Cbl raNbBaHUYECKM U30/IMPOBAHI.

YnaneHHblii KOHTPONb U BHEAPEHME B NPUMEHEHMA 3aKa3uuKa ynpoLyaeT-
¢a3a cyet npotokono SCPI n ModBus RTU, a Takxe npu nomoLLy roTOBbIX
KomnoHeHToB LabView.

HoMuHanbl MOWHOCTY, HANPS>KeHNH, TOKa
JlocrynHbl mogenu ¢ BxogHbiMK Hanpaxennamu 0...80 B, 0..200 B u
0...500 B DC, BxoaHbie Tokn 0...8 A, 0...18 A n 0...45 A, npn MoLLHOCTAX B
400 B, 500 Bt unm 600 Br.

Avcnnen v onepupoBaHue

An USB port is standard with this series, Ethernet and analog interfaces can
be optionally retrofitted by the user. All interfaces are galvanically isolated.
Remote control and implementation into custom applications for every
purpose is simplified by the common protocols SCPI and ModBus RTU, as
well as by ready-to-use LabView components.

Power ratings, voltages, currents

Available are models with inputs voltages of 0...80 V, 0...200 V or 0...500
V and input currents of 0...8 A, 0...18 A or 0..45 A. The series offers three
power classes with 400 W, 500 W or 600 W steady power.

Display and handling

15.00V
::100.00V/

Qucnneii ¢ ceHcopHON NaHenblo __|
Display with touch panel

4.285( SETHE

@

¥
0=0

350A

Pyuku na yao6Hoil ycraHoBKM
3HayeHuil

On
° B

off Knobs for comfortable value
® adjustment

YcTaHaBnnBaeMmble 1 aKTyanbHble 3HAYEHNA BXOAHOTO HaNpAXeHNs, ToKa
N MOLUHOCTW MpencTaBneHbl Ha rpaduueckom Aucnnee. LisetHoir TFT
3KpaH ABNAETCA CEHCOPHBIM M UM MOXHO MHTYWTUBHO KOHTPONNPOBATH
BCe GYHKLIM YCTPOIACTBA KacaHWeMm nasbLia.

YcTaHaBNMBaeMble 3HaUeHUA HanpAXeHUA, TOKa, MOLLHOCTY 1 CONPOTUB-
NeHVA 3aJa10TCA BPALLAILLUMUMCA PyUKaMI N BBOAATCA HaNpAMYHO ye-
pe3 LMhpoBYto KNaBuaTypy.

[lna npenoTBpaLLeHna HenpefHaMepeHHbIX JelCTBUIA, BCe OnepaLyoH-
Hoe ynpaBneHne MOXHO 3a6N10KNpPOBaTb.

MHoros3bluHas NaHenb ynpaeBneHns
0.00v  0.00A 0.00V
EHOMONY  FH 00.00A 100.00V

0.00A
FE 00.00A

Kutaiickuii / Chinese

Anrnuiicknit / English

Set values and actual values of input voltage, current and power are clearly
represented on the graphic display. The colour TFT screen is touch sensitive
and can be intuitively used to control all functions of the device with just
afinger.

Set values of voltage, current, power or resistance can be adjusted using
the rotary knobs or entered directly via a numeric pad.

To prevent unintentional operations, all operation controls can be locked.

Multi-language control panel

0.00B  0.00A
EIONEY  E§ 00.00A

0.00V
::100.00V

0.00A
FE 00.00A

Pycckuii / Russian Hemewkuit / German
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EA-EL9000T 400BT-600BT

FeHepaTop dbyHKYNN

Bce Mogienu BHYTpY 3T0M cepun nMeloT reHepaTop GyHKLNIA, KOTOPbIii Mo-
KeT reHepupoBaTh TUNOBble GYHKLMM, NOKA3aHHbIE HUDKE, N MPUMEHATb
WX Ha BXOHDIE TOK UMK HanpsxeHe, [eHepaTop MOXHO NOSHOCTbIO KOH-
duUrypupoBaTh 11 yNpaBAATb UM, UCNONb3YA CEHCOPHYIO MaHeNb cnepeam
YCTPOICTBA, MAN YAANeHHbIM KOHTPONEM Yepe3 OANH U3 LMdpPOBbIX UH-
Tepdeiicos.

MpefonpeneneHHble GYHKLUMN NpeAnaraioT Bce Heobxoaumble napame-
TPbl, Kak odceT Y, Bpema / yacTota 1 amnanTyaa, A1 BOIMOXKHOCTI NOA-
HO KOHQUrypaLum.

Function generator

All models within this series include a function generator which can gen-
erate typical functions, as displayed in the figures below, and apply them
to either the input voltage or the input current. The generator can be com-
pletely configured and controlled by using the touch panel on the front of
the device, or by remote control via one of the digital interfaces.

The predefined functions offer all necessary parameters to the user, such as
Y offset, time / frequency or amplitude, for full configuration ability.

DN

TpeyronbHuk
Triangle

[TpamoyronbHUK
Rectangle

Tpaneuua
Trapezoid

Cunyc Pamna
Sine Ramp

[JlononHuTenbHO K CTaHAAPTHBIM QYHKLMAM, KOTOpbIe BCe OCHOBAHbI Ha
NpON3BONbHOM reHepaTope, 40CTyneH 6a30Bblii reHepaTop And co3aaHna
W UCMONHEHUA KOMMJEKCHOT0 Habopa GyHKLWIA, pa3fieneHHoro Ha o 99
CeKBeHLMIA. X MOXHO MCMoNb30BaTb ANA TECTUPOBAHUA NPU NPOEKTY-
poBaHuy 11 Npou3BoACTBe. (eKBEHLIM MOXHO 3arpy»aTb 1 COXPaHATb Ha
CTaHAapTHbII HocuTenb USB uepe3 nopt USB Ha nepeaHeii natenu, fenas
MpOCTOIA CMeHy MexJy pasfNuHbIMI TECTOBBIMI CEKBEHLMAMN.

Mpumep KomnneKcHol yHKLMM U3 40 ceKBEHLMN, Kak ee MOXHO pea-
NU30BaTb MPOU3BONbHBIM reHepaTopoM. DYHKLMI0O MOXHO C03AaTb Ha
YCTPOICTBE MMM BHELLHE, U 3aTeM 3arpy3uTb ee W COXPaHNTD:

Additionally to the standard functions, which are all based upon a so-called
arbitrary generator, this base generator is accessible for the creation and
execution of complex sets of functions, separated into up to 99 sequences.
These can be used for testing purposes in development and production.
The sequences can be loaded from and saved to a standard USB flash drive
via the USB port on the front panel, making it easy to change between dif-
ferent test sequences. Below is a depiction of a fictional example of a com-
plex function (40 sequences) as it can be realised with the arbitrary gen-
erator. The function can be created on the device or externally and then
loaded or saved:

TectupoBaHue batapen

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

[JlaHHble, 3anucbiBatoLLMeCA BO BpemaA TecTa KOMMbHTEPOM, NPorpaMmoii
EA Power Control, MoxHo 3kcnopTupoBaTh kak Tabnuy Excel B popmarte
(SV v no3pHee aHanu3npoBaTh 1 BU3yanu3upoBaTh Kak rpaduk paspasa.
[ina petanbHoOil HacTPOWKM, UMEIOTCA YCTaHaBNUBaeMble MOPOrA AN
OKOHUaHMA TeCTa MPI HU3KOM HaNpsXKeHIM Ha baTapee, U TaKXKe YCTaHOB-
Ka MaKCUManbHOro UCMbITaTeNbHOro nepuopa.

CokpaweHve MoWHOCTN

YerpoiicTea cepun EA-EL 9000 T 060pyaoBaHbl TepManbHbIM COKpaLLEeHu-
€M MOLLHOCTH, uTobbl M36exaTb neperpeBa npu paboTe B MaKCMMANbHOM
AManasoHe. Yem MeHbLLe OKpyKaloLLas TemnepaTypa 1 nyulle oxnaxze-
HUe, TeM BbiLle MOLIHOCTb, KOTOPYH Harpy3ka MoXeT npuHATb. Homu-
HanbHas noTpebnAaemas MOLLHOCTb, Nepes Hayanom npoiecca CoKpatLe-
HUA, JAETCA NPU OKpYy»KatoLLeid TemnepaTtype 25°C.

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. It counts values for elapsed testing time and consumed capacity (Ah)
and energy (Wh).

Data recorded by the PC during tests with 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.

Power derating

The devices of the EA-EL 9000 T series are equipped with thermal derating
in order to avoid overheating when operating in the maximum power range.
The lower the ambient temperature and the better the cooling, the higher
the power that the load can take. The nominal intake power before the de-
rating starts is defined at 25°C ambient temperature.
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EA-EL 9000 T 400 BT -600BT

YAaaneHHbIN KOHTPONb 1 KOMMYHUKaYnsa

[Ina ynaneHHoro KoHTpona no ymonuanuto goctyne nopt USB, Ha 3aa-
Hell CTOpOHe YCTPOiCTB. Kak onuuto, MOXHO ycTaHoBUTD 3 MHTepdelica,
BCTaBKOIA 3NEKTPOHHOIA NaThl, KoTopas umeet USB, Ethernet u aHanoro-
Bblil MHTEPdEIAC.

[Nipyroii nopt USB, pacnonoxeH Ha nepesHeil CTOPOHe, NpefHa3HauaeTcs
Ana Hocueneid USB, uTo6bl 3arpy»aTb 1 COXpaHATb GyHKLMM 1 npodunn.
Monb3oBatenu Windows u3BnekyT Bbirogy oT 6ecnnaTHoii nporpammbl
«EA Power Control». OHa umeeT GyHKLMt0 «CeKBEHNPOBaHMEY, FAe YCTPOiA-
(TBO KOHTPONMPYeTCA Mony-aBTOMaTyeckumm Tabnuuamm B dopmare
(SV. 3tn Tabnuupl npeacTaBAAT C060i1 NPOCTYHO NPoLieAYpY TeCTUPOBa-
HUA 1 MOXHO C034aTb U pefakTuposatb B MS Excel unu gpyrux pesakto-
pax (SV v 3aTem umMnopTupoBaTh B IPOrPaMMHbIil MHCTPYMEHT.

I7a nporpamma TaK xe no3BonAeT ynpaBnaThb 40 20 6nokamu cpasy ¢ on-
umeit «Mynbtu KoHTponb» (nuueH3upoBaHa, nnatHas). llogpobHocTu cmo-
TpuTe Ha CTpaHuLe 144.

ELI00-5108- 1237750501 @COMIL / User tent:
o508 o0

Remote control & connectivity

For remote control, there is by default an USB interface port available on
the rear of the devices. As an option, a 3-way system can installed by the
user simply by plugging an electronic board, which hold an USB, an Ether-
net and an analog interface.

Another USB port, located on the front side, is intended for USB sticks in
order to load and save functions and user profiles.

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.

Loas conh. 1 pp ST
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OnyuoHanbHbIV aHaNOroBbIN MHTepdhenc

Optional analog interface

[anbBaHNYECKI U30AMPOBAHHIIA aHANOTOBbIN UHTEP-

delic MOXHO YCTaHOBUTb OMLMOHANBHO W BROCNeA- 4

CTBWM, pacnosiaraeTca Ha 3ajHeii cropoHe. OH umeet 03;' ::
aHasoroBble BX0/bl 3a/1aHNA HANPAXeHWA, TOKa, MOLL- SN
HOCTW 1 conpoTuBneHns B auanasoHe 0..100% uepes R mode —»
Hanpsxenua 0 B...10 B uan 0 B...5 B. [Ina MoHuTOpuHra ;“i‘:‘: e
BXOZHOTO HaNPAXEeHNA 1 ToKa NpeayCMOTPeHbI aHano- U o ]
roBble Bbixoabl 0 B...10 B unu 0 B...5 B. Tak e Heckonb-

k

A galvanically isolated analog interface can be installed
optionally and subsequently, located on the rear of the
device. It offers analog inputs to set voltage, current,
—» OT/PF | power and resistance from 0...100% through control
T ggm voltages of 0 V...10 V or 0 V...5 V. To monitor the DCin-
—> U ref put voltage and current there are analog outputs with
<1 prog 0V..10 Vor 0V..5 V. Also, several inputs and outputs
il «— U prog . . . .
are available for controlling and monitoring the device

;| «— P prog
<— R prog

KO BXOZ10B 1 BbIXO/10B IOCTYMHbI 151 KOHTPONSA U MOHY-
TOPMHra CTaTyca ycTpoiicTBa.

status.

Oonywvn

= (MeHHblii uHTepdelic moaynb ¢ noptamu USB,

Ethernet n AHanoroBblii

Options
= Retrofittable interface module with USB, Ethernet
and analog port
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EA-EL9000T 400BT-600BT

ACBxon

- Hanpsxenme

-Yacrora

- loTpebneHune sHeprun

DC Bxop: Hanpsxenue

- lorpewwHocTb

DCBxop: Tok

- lMorpetuHocTb

- (rabunbHoctb npu 1-100% AU,
- Bpema Hapactanua 10-90%
DC Bxoa: MowHocTb

- lMorpetwHocTb

DC Bxop: ConpoTuBnenue

- lMorpetwHocTb

[llncnneit n naHenb ynpaenexns
Lindposble nHtepdeiicol

- CTaHﬂapTHO YCTaHOBJEHbI

- ONUMOHANbHO AOCTYNHbI

AHanoroBblil nHTepdeiic (onums)
- [InanasoH curHanos

- Bxogpl

- Boixozpl

-Tourocto U/1/P /R
Oxnaxzexue

Temnepatypa sKcnnyatauum
Temnepatypa xpaHexus
TepmuHans cnepeau

- Bxop Harpyskn

- YnanenHaa komneHcauya
- Lindposoit nHTepdeiic
TepmuHanbl c3agn

- AHanoroBblil MHTepdeiic
- UndppoBbie nHTepdelics

MexaHuka
- la6aputbl (L xBxT)

-Bec
(1 Tonbko kopnyc / Body only

AC: Supply

-Voltage

- Frequency

- Power consumption
DCinput: Voltage

- Accuracy

DCinput: Current

- Accuracy

- Load regulation 1-100% AU,

- Rise time 10-90%
DCinput: Power

- Accuracy

DCinput: Resistance

- Accuracy

Display / control panel
Digital interfaces

- Equipped as standard

- Optionally available

Analog interface (optional)
- Signal range

- Inputs

- Qutput

- Accuracy U/1/P/R
Cooling

Ambient temperature
Storage temperature
Terminals on front

- Load input

- Remote sensing

- Digital interface
Terminals on rear

- Analog interface
- Digital interfaces

Mechanics
- Dimensions (WxHxD) ¢
- Weight

90...264 B
45...66 Iy
Makc. 40 Br

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

<0.2% 0T HoMUHanbHOro 3HaueHus / <0.2% of rated value
<0.1% ot HomuHanbHoro 3HaueHus / <0.1% of rated value
<50 pc

<0.5% 0T HoMUHanbHoro 3HaueHus / <0.5% of rated value

<1% ot maKc. conpoTusnenua + 0,3% ot HOMUHANbHOrO ToKa /
<1% of max. resistance + 0.3% of rated current

[paduueckmit gucnneit ¢ TFT cencopHoil naHenbto / Graphics display with TFT touch panel

1x USB tun B (ana kommynmkawun) / 1x USB type B (for communication)

1x USB tun A (ana namatu yctpoiictaa) / 1x USB type A (for storage device)

1x Ethernet (oTnenbHbiii, Bcerna B KombuHawum ¢ USB n AHanorosbim /

1x Ethernet (not separate, always in combination with USB and analog interface)

15-KoHTaKTHbIi Sub-D, ranbBaHnyeckn n3onuposanHbiii / 15 pole D-Sub, galvanically isolated
0..5Bwum0...10 B (nepekniouaetca) / 0...5V or 0...10V (switchable)

U, 1, PR, ynaneHHblit KoHTponb BKN-BbIKA, DC BX0A BKA-BbIKN, conpoTuBneHna BKA-BblKa /U, |, PR,
remote control on-off, DCinput on-off, resistance mode on-off

U, I, nepeHanpsixeHue, TpeBOrM, 0MOPHOE HanpsxeHue /
U, 1, overvoltage, alarms, reference voltage

0...10B: <0.2% 0..5B: <0.4%
BenTunaTop perynupyembiii Temnepatypoii / Temperature controlled fan
0..50°C

-20...70°C

[epenHas CTOpOHa, BCTaBHOIA 1 BUHTOBOW TepmuHan / Frontside, plug & screw terminal
3axumHoit Tepmunan / Clamp terminal
USB (tun A)

Onuua: Sub-D koHHeKTOp 15 KOHTaKTHbII / Sub-D connector 15 pole

Bctpoertbiit: USB (tvn B), onumoHanbHo: Ethernet /
Built-in: USB (type B), optional: Ethernet

92x239x352 Mm
~ T Kr

EL9080-45T

0..600Br  0..550Br

EL9200-18T 0..500Br  0..500Br
EL 9500-08T 0..400Br  0..400 Br
a

BXOAHOE Hanp I C

100

“a

0..80B 0..45A 0.12..40Q ~228B 33210511
0..200B 0..18A 1..340Q ~2B 33210512
0..500 B 0..8A 6...2000 O ~6.5B 33210513

Harpy3kw, 4To0bl J0CTUYb MaKC. BxoaHoro Toka / Minimum DCinput voltage to supply for the load to achieve the max. input current
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0630pbI

3|

B 1.0000

wuw ez

EL 908045 T

Power

15.00V 3.500%
F H

ELECTRONIC LOAD

0...80V / 0...45A / 0...600 W

Y O

|

Y

rF s

92 mm
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