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EA-EL 9000 T

400 BT - 600 BT

MNporpaMMunpyemMbie 3NeKTPOHHbIE HAarpy3Kn NoOCTOAHHOMO TOKA

Programmable Electronic DC loads
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Onyuun:

= MowHocTu: 0...400 BT, 0...500 BT 1 0...600 BT

* BxopHble HanpsxeHuns: 0...80 B, 0...200 B, 0...500 B
= BxopHbie Toku:0...8A,0..18A,0...45A

* MHorosi3bluHas UBeTHasA CEBHCOpPHas NaHesnb

= TeHepaTop thyHKYMIA

* HacTtpauBaemble hyHKYuM 3awutbi: OVP, OCP, OPP
= Pexxumbl pabotbi: CV, CC, CP,CR

= USB nopTt cTaHAapTHO

* Ethernetv aHanoroBbi NHTepdenc oNYMoHasbHbI
* Mopaepxusaet SCPI u ModBus

* Ynpasngiowas nporpamma (Windows)

* LabView Vls

O6uee

HoBas cepua KOMNAKTHbIX INEKTPOHHbIX HArpy30K NOCTOAHHOO Toka EA-EL
9000 T npegnaraeT Tpy BaLLeHHbIX MOAEAN ANA eXeHEBHOTO UCMNONb30Ba-
HUA B UCCNELOBAHUAX 11 00pa30BaHNA. Hu3kue HOMUHANbHbIE MOLLYHOCT
M03BONAIOT NPOBOANTD MHOMXECTBO WCMbITaHWA, MPU SKOHOMIYECKoe 3¢-
(EKTUBHOCTY 1 ManblX pa3mepax.

Bce mopenu noafepxuBaioT yeTbipe pexuma paboTbl: NOCTOAHHOE Ha-
npsxenne (CV), noctoanublit Tok (CC), noctoaHHas motwHoctb (CP) u no-
croaHHoro conpoTunenue (CR). apo cxembl KOHTPONA 310 ObICTPbIii
MUKPONPOLLeCcop, KOTOPbIii JaeT UHTEPEeCHble BOIMOMXHOCTY, TaKue Kak
reHepaTop QYHKUMI ¢ 061yumI GYHKLMAMM KaK BOMHA CUHYCa, NPAMOY-
roNbHIKa U TPEYTONbHMKA, HO 11 TaK>Ke NPOU3BONbHYH GYHKLIK.
LietHaa TFT ceHcopHaa naHenb AaeT UHTYUTUBHYIO MaHepy KOHTPONA,
KaK 370 ZieNnaeTca Ha C(MapTGOHaX UK NnaHLLeTax.

Bpema oTKnMKa npu ynpaBneHun ycTpoiicTBOM Uepe3 aHanoroBblil i
LurdpoBoil MHTEPPEIAC yNyULLIEHO, B CDABHEHNI CO CTaPbIMI CEPUAMM Ha-
TPY30K, 3a cueT annapatHoro koHTpons AMR MukponpoLieccopom.
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* [Input power ratings: 0...400 W, 0...500 W, 0...600 W
* Inputvoltages: 0...80V, 0...200 V, 0...500 V
* Inputcurrents: 0...8A,0..18A,0...45A

= 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 supported

= Control software (Windows)

= LabView Vs

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
itis 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 naet ctanpapTHo y 3toii cepun, Ethernet u ananoroBblit unTep-
delic MOXHO YCTaHOBUTb OMLMOHAIbHO CAMOCTOATENbHO. Bee uHTepdeil-
Cbl raNbBaHNYECKM U30MIMPOBAHI.

YnaneHHblii KOHTPONb U BHEAPEHME B NPUMEHEHNA 3aKa3umKa ynpoLyaeT-
¢ 3 cuet npotokonos SCPI u ModBus, Takxe npy NOMOLLY rOTOBbIX KOM-
noHeHToB 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.

Ancnnein n 3nemMeHTbl ynpaBneHus

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, 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
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Pyuku ana yao6Hoil ycraHoBKM

3HayeHuit
On off Knobs for comfortable value
® . ® adjustment

YcTaHaBnuBaemble 1 aKTyanbHble 3HAYEHNA BXOAHOTO HaNpAXeEHNs, ToKa
W MOLUHOCTW NpeacTaBneHbl Ha rpaduueckom Aucnnee. LisetHoi TFT
3KpaH ABNAETCA CEHCOPHBIM M UM MOXHO MHTYWTUBHO KOHTPONMPOBATH
BCe GYHKLIM YCTPOIACTBA KacaHWeM nasnbLia.

YcTaHaBNMBaeMble 3HaUeHUA HaNpAXeHWA, TOKa, MOLLHOCTI U C Conpo-
TUBNEHWA 33Ja0TCA BPALLAILMMUCA PYYKaMi U BBOAATCA HAMPAMYH0
uyepes LndpoBYHo KnaBuaTypy.

[lna npenoTBpaLLeHna HenpefHaMepeHHbIX JelCTBUIA, BCe OnepaLoH-
Hoe ynpaBneHne MOXHO 3a6N10KNpoBaTb.

MHorosi3biuHasa naHersnb ynpasneHumnsa

0.00V 0.00A 0.00V
EONOOY [ 00.00A :::100.00V4

0.00A
 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
EIOOEY  E§ 00.00A

0.00A
FE 00.00A

0.00V
::100.00V

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

FeHepaTop dbyHKYnN

Bce Mogienu BHYTpY 370N cepun UMeIoT reHepaTop GyHKLNIA, KOTOPbIIi Mo-
KeT reHepupoBaTh TUNOBble GYHKLMY, NOKA3aHHbIE HUDKE, N PUMEHATb
WX Ha BXOZHOI TOK U1 BXOAHOE HanpsxeHue. [eHepaTop MOXHO NoNHo-
CTbl0 KOHOUrYpUPOBATb 11 YNPaBAATL UM, UCMIONb3YA CEHCOPHYH NaHeNb
cnepean yCTpoicTBa, UK yaaneHHbIM KOHTPOIeM Yepe3 ofuH U3 uudpo-
BbIX UHTep(elicoB.

lpefonpeneneHHble GYHKLMN NpeAnaraioT Bce Heobxoaumble napame-
TPbl, Kak odceT Y, Bpema / yacToTa 1 amnanTyaa, ANA BOIMOXKHOCTI NOA-
HOi 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.

NN T T

TpeyronbHuk
Triangle

[TpamoyronbHUK
Rectangle

Tpaneuua
Trapezoid

Cunyc Pamna
Sine Ramp

[JlononHuTenbHO K CTaHAAPTHBIM QYHKLMAM, KOTOpbIe BCE OCHOBAHbI Ha
NpON3BONbHOM reHepaTope, fOCTyneH 6a30Bblii reHepatop AnA Co3fa-
HUA M UCNONHEHNA KOMNEKCHOro Habopa dyHKLMIA, pa3geneHHoro Ha 100
CeKBeHLMIA. X MOXHO 1CNoNb30BaTb ANA TECTUPOBAHUA NPU NPOEKTMPO-
BaHUM 1 Npon3BOACTBE. CeKBEHLMI MOXKHO 3arpy»aTb 1 COXPaHATL Ha
CTaHAapTHbI HocuTenb USB uepe3 nopt USB Ha nepeaHeii nanenu, fenas
NPOCTOIA CMeHY Mexzy pasNINuHbIMI TECTOBBIMI CEKBEHLUAMI.

Mpumep KomnnekcHolt GyHKLM (40 ceKBEHLMI), KaK ee MOXHO peann3o-
BaTb NPOU3BONbHBIM reHepaTopoM. DYHKLMIO MOXKHO C034aTb Ha YCTPOil-
CTBE U1 BHELLIHE, 1 3aTeM 3arpy31Tb ee WK COXPaHUTD:

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 100 sequenc-
es. 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 NPOIAEHHOT0 BpeMe-
HIn UCMIbITaHKA, NoTpebnaemyto eMKocTb (Au) u 3Heprutto (BTu).

[JlaHHble, 3anucbiBatoLLMeCA BO BpemaA TecTa KOMMbHTEPOM, NPorpaMmoii
EA Power Control, MoxHo 3kcnopTupoBaTh kak Tabnuly Excel B popmate
(SV v no3pHee aHanu3upoBaTh M BU3yanu3MpoBaTh kak rpaduk papaga.
[lna petanbHOil HaCTPOWKM, UMEKTCA Y(TaHaBNMBAEMble MOPOTM ANA
OKOHYaHMA TeCTa MPI HU3KOM HanpsXKeHIM Ha baTapee, U TakXKe YCTaHOB-
Ka MaKCManbHOro MCMbITaTeNbHOro nepuopa.

CokpaweHve MoWHOCTN

YerpoiicTea cepun EA-EL 9000 T 060pyaoBaHbl TepManbHbIM COKpaLLEeHu-
€M MOLLHOCTH, uTobbl M36exaTh neperpea npu paboTe B MaKCMMaNbHOM
LMana3oHe. Yem meHbLLe OKpyKaloLLas TemnepaTypa 1 nyuile oxnaxze-
HUe, TeM BbiLLe MOLLHOCTb, KOTOPYH Harpy3ka MOXeT npuHATb. Homu-
HanbHas noTpebnAaemas MOLLHOCTb, Nepes Havyanom npoLiecca CoKpatle-
HUA, JAETCA NPU OKPYKatoLLeii Temnepatype 25°C.
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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

YaaneHHbIV KOHTPOSb N CBA3HOCTb

[ina ynaneHHoro KoHTpona no ymonuanuto goctyne nopt USB, Ha 3aa-
Hell CTOPOHe yCTPOiiCTBa. Kak onumto, MOXHO yCTaHOBUTD 3 MHTepdelica,
BCTaBKOI 3NEKTPOHHOI NaThl, koTopas umeet USB, Ethernet u aHanoro-
Bblil MHTEPdEIiC.

[Nipyroii nopt USB, pacnonoxeH Ha nepesHeil CTOPOHe, NpefHa3HauaeTcs
Ana Hocuteneid USB, uTo6bl 3arpy»aTb U COXPaHATb GYHKLIM 1 npodunn.
Monb3oBatenu Windows u3BnekyT Bbirogy 0T 6ecnnaTHoii nporpamMmbl
«EA Power Control». OHa umeeT GyHKLMt0 «CeKBEHNPOBAHMEY, A€ YCTPOiA-
(TBO KOHTPONMPYETCA MoOnyaBTOMaTueckumy Tabnuuamu B Gopmare
(SV. 31a Tabnuua npepctasndeT coboii NPOCTy0 NpoLedypy TecTUpoBa-
HUA 1 MOXeT ObITb C034aHa 11 pefakTuposatbea B MS Excel unu gpyrux
pegaktopax (SV 1 3aTeM UMNOPTMPOBaHa B NPOTPAMMHBII NHCTPYMEHT.

I7a nporpamma TaK xe no3BonAeT ynpaBnATb 40 20 6nokamu cpasy ¢ on-
umeit «Mynbtu KoHTponb» (nuueH3uposaHa, nnatHas). llogpobHocTi cmo-
TpuTe Ha CTpaHuue 157.
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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 157 for more information.
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AHanoroBbi HTepdpenc

[anbBaHWYECKI U30ANPOBAHHIIA aHANOTOBbIN UHTEp-

delic MOXHO YCTAHOBUTb OMLMOHANBHO M BNOCNEACT- 03; ::

BUY, PacnonaraeTca Ha 3ajHeli CTOpOHe yCTpoicTBa. OH RSD —»

IMEeeT aHanoroBble BXoAbl 3a/laHNA HaNpsAXeHus, Toka R mode <+—
0 AGND

1 MoLLHoCTU B Anana3oHe 0...100% yepe3s HanpaxeHus i e

0B...10 B 0 B...5 B. [InA MOHUTOpMHra BXOAHOTO Ha- U mon <—

NpAXeHNA 1 TOKa NpeAyCMOTPEHbI aHANOroBble BbIXO-
Abl 0B...10 B unu 0 B...5 B. Tak e Heckonbko BX008
BbIX0Z10B AOCTYNHbI AANA KOHTPONA 1 MOHUTOPUHTA CTa-
Tyca yCTpoiicTBa.

Oonyvn
= (meHHblii uHTepdelic moaynb ¢ noptamu USB,
Ethernet n AHanorosbiit
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Optional analog interface

>m

A galvanically isolated analog interface can be installed

«— P prog
<— Rprog optionally and subsequently, located on the rear of the
—» OoT device. It offers analog inputs to set voltage, current,
<— DGND i

RG power and resistance from 0..100% through control
—> Uref voltages of 0 V..10 V or 0 V...5 V. To monitor the DC in-
< lprog put voltage and current there are analog outputs with
<+— U prog

0V..10 Vor 0V..5 V. Also, several inputs and outputs
are available for controlling and monitoring the device
status.

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

TexHuueckme [JaHHbIe

ACBxon

- HanpaxeHue / Yactota

- Koppeuua ko3d-HTa MoLLHOCTY
- [ToTpebneHune aneKkTpoaHeprun
DCBxop: Tok

- lorpewuHoctb

- (rabunbHoctb npu 1-100% AU,
- Bpema Hapactanua 10-90%

DC Bxop: Hanpsxenue

- lMorpetwHocTb

- (rabunbroctb npu 1-100% Al
DC Bxoa: MowHocTb

- lorpewHocTb

DC Bxoa: Conpotuenenue

- lorpewuHoctb

[Jucnneii n naHenb ynpasnenua
Llndposble nHTepdeiico

- (rangapTHo
- OnWMOHaNbHO AOCTYMHbI

AHanoroBblit MHTEpdeiic

- Bxopp! kowtpona U/1/P /R
- Boixogbl monutopurra U /|

- CurHanb KOHTpOnA

- CvrHanbl cTatyca

- OnopHoe HanpsxXeHue
OxnaxaeHue

Temnepatypa sKcnnyatauum
Temnepatypa xpaHexus
TepmuHans cnepeay

- Bxop Harpy3kn

- YnaneHHaa komneHcauya
- Lindposble uHtepdeiicol
TepmuHansl c3agn

- AHanoroBble nHTEpdElich!
- Lindposbie nHtepdeiico
MexaHuka

- Tabapuel (LU xBxT)

- Bec
(1 Tonbko kopnyc / Body only

ACinput
-Voltage / Frequency

- Power factor correction (PFC)

- Power consumption
DCinput: Current
- Accuracy

- Load regulation 1-100% AU,

- Rise time 10-90%
DCinput: Voltage
- Accuracy

- Load requlation 1-100% Al

DCinput: Power

- Accuracy

DCinput: Resistance
- Accuracy

Display and panel
Digital interfaces

- As standard
- Optionally available

Analog interface

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

- Control signals

- Status signals

- Reference voltage
Cooling

Ambient temperature
Storage temperature
Terminals on front

- Load input

- Remote sensing

- Digital interfaces
Terminals on rear

- Analog interface

- Digital interfaces
Mechanics

- Dimensions (WxHx D) ©
- Weight

Technical Data Cepwus / Series EA-EL 9000 T

90...264 B, 45...66 i
>0.99
Makc. 40 Bt

<0.2%
<0.1%
<50 pc

<0.1%
<0.05%

<0.5%

<1% + 0,3% 0T HoMUHaNbHOro Toka / <1% + 0.3% of nominal current
Tpaduueckuit aucnneii ¢ TFT ceHcopHoii naHenblo / Graphics display with TFT touch panel

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

1x USB tun A (ana yctpoiicTs xpaenus) / 1x USB type A (for storage device)

1x Ethernet (He oTaenbHo, a Beerga B kombuHawum ¢ USB 1 AHanorom / not separate, always in
combination with USB and analog interface)

OnuvoHanbHo JocTyneH, 15-KOHTaKTHbIIA WwTekep Sub-D, ranbBaHnyecku U3011poBaH /
Optionally available, 15-pole D-Sub, galvanically isolated

0..10B8/0..5B
0..10B/0..5B

YnaneHHoe BKn-Bblkn, DC BX0A BKN-BbIKN, peXuM CONPOTUBNEHNA BKA-BbIKN /
Remote on-off, DCinput on-off, resistance mode on-off

MNepenanpsxenue, neperpes / Overvoltage, Overtemperature

10B/58

BeHTunATopHOE OXNAX AEHMe, 3aBUCAMOE 0T TemnepaTypbl / Temperature controlled fans
0..50°C

-20...70°C

BcrasHoii v BuHTOBOI TepmuHan / Frontside, plug & screw terminal
3axumHoit Tepmunan / Clamp terminal
USB (tun A)

onumMoHanbHo: wrekep Sub-D 15 koHTakTHbINA / Sub-D connector 15 pole
USB (tun B) / onumoHanbHo: RJ45

92x239x352 Mm
~ T Kr

(1 BXOHO® nAc

106

550 Bt
500 Bt
400 Bt

vose — [rower[roveroaoc_Jutoge Jcument[resstonce [Unfortu"Jorserng e

0..80B 0..45A 0.12..40Q ~228B 33210511
0..200B 0..18A 1..340Q ~2B 33210512
0..500B 0..8A 6...2000 O ~6.58B 33210513

Harpy3km, 4to6bl 4OCTUYL MaKc. BXoAHoro Toka / Minimum DCinput voltage to supply for the load to achieve the max. input current
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0630pbI U3gEnNUs
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