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EA-EL 9000 B2Q 600 BT -2400BT

MNporpaMMunpyemMbie 3NeKTPOHHbIE HAarpy3Kn NoOCTOAHHOMO TOKA

Programmable Electronic DC loads

EA-EL9500-30B2Q2U
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= J1ByX-KBaApaHTHbIN MOAYNb
* HomwuHanbl mowHocTu: ot 0...600 BT po 0...2400 Bt
* BxopHble Hanps>keHuns: ot 0...80 B no 0...750B
= BxofgHble ToKW: A0 170 A Ha 6nok
* YnpaBneHue ocHOBaHO Ha cxeme MJTNC
* [laHenb ynpaBneHWA 1 CTaTyCbl Ha CBETOANOAAX
* HactpaunBaembie 3awyuTtbi: OVP, OCP, OPP
= Pexxumbl pabotbi: CV, CC, CP,CR
* TanbBaHWuecknuson.mHtepcpencol (AHanoruUSB)
* LllnHaBeaywnn-Bepombin gnsinapan. coeguHeHns
* OnyuoHanbHo:
* LYudbpoBbie uHtepdericoi plug & play
* Mopaepxusaet SCPI u ModBus
= LabView Vis v ynpaenstowas nporpamma (Windows)

O6uee

Cepua EA-EL 9000 B 2Q npepnaraet snekToHHble Harpy3ki, CIPOeKTUpo-
BaHHble ANA 1ByX-KBaAPAHTHOI paboTbl, B KOMOUHaLMm ¢ cepuamm EA-PS
9000, EA-PSI' 9000 1 EA-PSE 9000. IneKTpoHHble Harpy3kin 3a60TATcA 06
YNYULLEHHOI AMHAMMUKE KacaTeNbHO U3MeHEHMA BbIXOAHOTO HANPAXKEHMA.

310 [OCTUraeTCA MOAKMKYEHNEM INEKTPOHHOI HArpy3Kn Hampamyl K
BbIXOZlY MCTOUHMKA NUTaHNA. Harpy3Kku, KpoMe TOro, CoeMHAITCA Yepe3
LUMHbI Share, 4T0 1a€T BO3MOKHOCTb KOHTPOAIA CO CTOPOHBI COBMECTUMOFO
UCTOYHMKA NuTaHUA. [0 yMONyaHuIo YCTPOIACTBA CKOHGUIYpUPOBaHbI ANA
paboTbl NpK NONHOI MOLIHOCTA 1 TOKE U MUHMMANbHOM HanpsKeHuu,
OAWHOYHO WIN B BepylMii-BefoMbliA. [Ipyrue napameTpbl MOXHO
KOHOUrypupoBaTb yaaneHHo, Hanpumep uepe3 nporpammy EA Power
Control (cmoTpuTe cTpaHuLy 157).
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* Two-quadrants module
* Power ratings: 0...600 W up to 0...2400 W
* Inputvoltages:0...80 V up t0 0...750 V
* Input currents: up to 170 A per unit
* FPGA based control circuit
= Control panel with status LEDs
= 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 series EA-EL 9000 B 2Q offers electronic load which are designed for the
so-called “two-quadrants operation” in combination with the series EA-PS
9000, EA-PSI 9000 and EA-PSE 9000. The electronic loads care for an im-
proved dynamics regarding output voltage changes.

This is achieved by connecting the electronic loads directly to the output
of a power supply. The loads are furthermore connected on the so-called
Share bus, so they can be controlled by a compatible power supply device.
By default the devices are configured to run with full power and current
and minimal voltage, stand-alone or in master-slave. Other parameters can
be configured via remote control, for example with the software EA Power
Control (also see page 157).
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EA-EL 9000 B 2Q 600 BTt - 2400 BTt

[AByx-kBagpaHTHasa paboTa

(ylwecTByeT LWMPOKMIl CNEKTP ABYX-KBaZpaHTHbIX onepauuii (2Q0). Ha-
npuUMep, pereHepupoBaHHaA SHeprua 3ameANnAILLeroca MoTopa AOMKHA
6bITb NOTPe6AEHa. ITO 3aLUTUT MOTOP M UCTOUHUK MUTAHNA OT NepeHanps-
eHua. lpyroil npumep 3T0 KOHEYHBIIA TeCT pa3ANYHbIX TUNOB baTapeli unu
APYroro BiAa yCTpoiicTB XpaHeHs SHEPriv N CUMYNALMA UX XapaKTe-
pucTiK. batapeto MOXHO 3apAaxaTh 1 pa3pAxaThb, UCnonb3ya cuctemy 2Q.
[pu 3amycke Harpy3oK B napannenb K UCTOYHUKY NUTaHWA, LOCTUIAeTCA
0ueHb ObICTPoe BpeMa CNafia HanpaxeHna. 310 J0CTUrAeTCA Harpy3Kamu,
Pa3pAXAIOLLMMU BbIXOJHYI0 eMKOCTb MCTOYHUMKA NMUTAHWA, JaBaA ANHa-
MIYECKYH MPOrPeccuio HanpaXeHns.

HoMuHanbl MOWHOCTY, HANPS>KeHNH, TOKa
INeKTPOHHbIe Harpy3ki Hosoii cepum EA-EL 9000 B 2Q mogynbHble 1 060-
PyAyI0TCA OBHAM UK ABYMA CMII0BBIMU MOAYNAMI. B Hawem noptdonno
JOCTYMHbI NATH pa3nnuHbIX Hanpsxeruii o1 0...80 B 80 0...750 B DC. Bxoa-
Hble TOKW 10 170 A Ha ogHOM 6noke. 3T0 afanTupyeT HOMUHaNbHbIE Ha-
NPAXKEHNA 1 TOKN K 1a6OPATOPHBIM UCTOYHIUKAM MATAHWA KOMMAHWK. 3Ta
COBMECTUMOCTb NO3BOAAET C03/aBaTb KombuHaumn cepum EA-EL 9000
B 2Q ¢ nctounnkamun nutaxua cepuit EA-PS 9000, EA-PSI 9000 u EA-PSE
9000.

KoHcTpykyus

Bce mopenu cnpoekTupoBaHbl WwuputHoii 19” B kopnyce ¢ BbicoToil 2U 1
rny6uHoi 460 MM, UTO lenaeT ux ueanbHbIMI A4 UCN0Nb30BaHMA B 19”
(TOKaX pa3nnyHbIX pa3mepoB, Hanpumep 42U, u ans npoeKTUpoBaHMA
CUCTEM C BbICOKOI MOLLHOCTbIO.

Kpome T0ro, BO3MOXHO NOCTPOUTDL CMELLAHHYI0 CUCTEMY LKadOB C NeK-
TPOHHBIMIA HArpy3KaMU 11 UCTOUHIKAMU NUTaHWA, UTOObI AOCTYD NPUH-
LN UCTOYHUK-NOTPEOUTENb Ha BbICOKMX MOLLIHOCTAX.

MaHenb ynpaBneHus

YCTpoiicTBa 3TOI CepUM KOHTPOAMPYIOTCA Yepes WinHY Share 0T UCTOYHMKA
nUTaHua. [na cneumnanbHbIX NMpUMEHEHNIA, OMUMOHANIBHO [AOCTYMHble
UHTEpGeicbl UMEIT HaCTPOIAKY BCeX NapameTpoB.

(TaTyc ycTpoiicTBa 0TO6PAaeTCA Ha HECKONbKIX LiBETHDIX CBETOAMOAAX.
MepepHuit nopt USB ncnonb3yetca ana GbicTporo focTyna Ko Beem
napameTpam, oTHocAWwmMMcA Ko Bxoay DC, Kak 3apaBaemble 3HaueHua
(ToK / MoLHOCTb 1 T.1.) 1 3awwmTbl (OCP, OPP uT.4.).

LLnHa Share

Share Bus 310 aHanorosoe NoAkNoueHe C3ajn yCTPOIACTBA M UCNONb3YeT-
€A [N NOCTPORHIA 1BYX-KBAAPAHTHOI CUCTEMbI B COENHEHMI C COBME-
CTUMbIMI UCTOYHMKaMK uTanma cepuii EA-PSI 9000, EA-PS 9000 n EA-PSE
9000. Takaa cuctema mpeanbHa ANA UCMbITATENbHbIX Lieneld, Tpebylowmx
NPYHLMN UCTOYHNK-NOTPebuTeND. LnHa Share, kpome 3T0ro, UcNoONb3yeT-
€A ana cbanaHcMpoBaHuA TOKA BAOMb HECKOMIbKMX MAGHTUUHBIX Harpy30K
Mpu NapanienbHoM CoeAUHEHNN, ANA HApaLLMBAHIA MOLLHOCTH.

CokpauweHvue MoWHOCTHN

Kak y cepum EA-EL 9000 B HP, rae a66pesuatypa «HP» o3Hauaet High
Power. OHa onpezienaeT BbICOKYI0 ANUTENbHYI0 MOLLHOCTb NP OKpYXKato-
wei Temnepatype 30°C. Bmecte ¢ Tem, BCe Moz 3T0i Cepuy Tepmanb-
HO COKpALLLalT BXOAHYI0 MOLLHOCTb, uToObI 136€xaTh Neperpesa, uTo 3a-
BUCUT OT OKpYKatoLLeil TeMnepaTypbl.

Two-quadrants operation

There is wide application spectrum for the two-quadrants operation (20Q,
2Q0). For example, the regenerated energy of decelerating motor could
be consumed. This protects the motor as well as the power supply against
overvoltage. Anther exampleis the end tests of various types of batteries or
other kinds of energy storage devices or simulation of their characteristics.
A battery can be charged and discharged with a system using 2Q.

When running the loads in parallel to a power supply it can achieve very
short voltage fall times. This is done by loads discharging the typical out-
put capacitor of power supplies, resulting in dynamic voltage progression.

Power ratings, voltages, currents

The electronic loads of the new series EA-EI 9000 B 2Q are modular and can
be equipped with one or two power stages. The available voltage range
portfolio offers five different voltage from 0...80 V DC up to 0...750 V DC.
Input currents up to 170 A with only one unit are available. This adapts the
rated voltages and currents to the laboratory power supply series of the
company. This compatibility enables combination of series EA-EL 9000 B
2Q with power supply series EA-PS 9000, EA-PSI 9000 and EA-PSE 9000.

Construction

All' models are built in 19" wide rack enclosures with 2U of height and ap-
prox. 460 mm 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 also possible to assemble cabinet systems with mixed equipment, i.e.
electronic loads and power supplies, in order to achieve the source-sink
principle with high power ratings.

Control panel

The devices of this series are primarily controlled via the Share bus from a
power supply. For special applications the optional available interfaces of-
fer to set up all parameters.

The device status is indicated with several coloured LEDs. The front USB
port is used for easy and quick access to all DC input related parameters,
such as set values (current / power etc.), as well as protections (OCP, OPP
etc.).

Share Bus

The ,Share Bus” is an analog connection at the rear of the devices and is
used to build a two-quadrants system in connection with compatible pow-
er supplies of series EA-PSI 9000, EA-PS 9000 or EA-PSE 9000. Such a sys-
tem is ideal for all testing purposes requiring the source-sink principle.
This Share bus is furthermore used to balance the current across multiple
identical load units in parallel connection to gain power uprating.

Power derating

Like with series EA-EL 9000 B HP, where the abbreviation “HP” in the series
name stands for “High Power”, this series achieves its rated power up to an
ambient temperature of 30°C. Above that point, all models of this series
will reduce the input power based upon a thermal derating which depends
on the ambient temperature.
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EA-EL 9000 B 2Q 600 BTt - 2400 BTt

YaaneHHbIN KOHTPOJSib U CBA3HOCTb

MOHUTOPYHT, KOHTPOMb 1 KOHGUrYPUPOBAHUE STUX HArpy30K BbINOMHA-
€TCA UCNOMb30BaHNeM BCTPOeHHOro uHTepdeiica USB unu uepes ofuH u3
pasnnuHbIX LNdpoBbIX UHTepdeiicoB (cmoTpute cTpauuy 150). Kpome
TOr0, LOCTYNEH CTaHAAPTHbII aHANOrOBbIi HTEpeC ANA KOHTPONA U MO-
HUTOPUHra. Bce nHTepdeiicbl ranbBaHnyeckin n3onupoBatbl ot Bxoga DC.

[ina BHeapenna B LabView IDE mbl npegnaraem rotoBble KOMMOHEHT
(VIs) c untepdeiicamu USB, RS232, GPIB u Ethernet. [pyrue IDEs u untep-
delicbl NoAAePKNBATCA JOKYMeHTaLMeli 0 NPOTOKoNaX KOMMYHUKALWK.
Monb3oBatenu Windows u3gnekyT Bbirogy oT 6ecnnaTHoil nporpamMmbl
«EA Power Control». OHa umeeT GyHKLMt0 «CeKBEHUPOBAHMEY, A€ YCTPOIA-
(TBO KOHTPONMPYeTCA MonyaBTOMaTueckumu Tabnuuamu B dopmare
(SV. 37a Tabnuua npepctasnAeT coboii NPOCTyto NpoLeaypy TecTUpoBa-
HUA 1 MOXeT ObITb C0371aHa 1 pefaKkTUpoBatbca B MS Excel unu gpyrux
peaaktopax CSV v 3aTeM MNOPTMPOBaHa B NPOrPAMMHBII UHCTPYMEHT.

37a nporpamma TakK e no3BoNAeT ynpasnATb Ao 20 bnokamu cpasy ¢ on-
umeit «Mynbtu KoHTponb» (nuueH3uposana, nnatHas). logpobHocti cmo-
TpuTe Ha cTpaHuue 157.

Onunn

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

Remote control & connectivity

Monitoring, control and configuration of these load devices can either be
done using the built-in USB interface or via one of various optional digital
interfaces (see page 150). There is furthermore a standard analog inter-
face for control and monitoring. All interfaces are galvanically isolated from
the DCinput.

For the implementation into the LabView IDE we offer ready-to-use com-
ponents (VIs) to be used with the interface types USB, RS23 and Ethernet.
Other IDEs and interfaces are supported by documentation about the com-
munication 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 table in CSV format to achieve automatic test runs. This table represents
simple to complex 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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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.
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EA-EL 9000 B2Q 600 BT -2400 BT

ACBxon ACinput

- Hanpaxenue / Yactota -Voltage / Frequency 90...264 B, 45...66 Iy

- Koad-HT Koppekuum mowwHoct - Power factor correction (PFC) >0.99

- loTpebneHne sHeprun - Power consumption makc. 80 Br

DC Bxop: Tok DCinput: Current

- lorpewHocTb - Accuracy <0.2%

- [lnanazoH perynupoBKiu - Adjustment range (motpuTe Tabnuuy mopeneii / See models table
- (rabunbHoctb npu 1-100% AU, - Load regulation 1-100% AU, <0.1%

- Bpems Hapactanna 10-90% - Rise time 10-90% <50 pc

DC Bxoa: Hanpsxerue DCinput: Voltage

- lorpeLuHocTb - Accuracy <0.1%

- [lnana3oH perynupoBKiu - Adjustment range (motpuTe Tabnuuy mopeneii / See models table

DC Bxoa: MowHocTb

- lorpewHoctb

- [lnanasoH perynupoBku
DC Bxoa: ConpotuBnenue

DCinput: Power

- Accuracy

- Adjustment range
DCinput: Resistance

<0.5%
CmotpuTe Tabnuuy mogeneii / See models table

- lorpelwuHocTb - Accuracy <1% + 0,3% HomuHanbHoro Toka / <1% -+ 0.3% of nominal current
- [InanasoH perynupoBKm - Adjustment range (motpure Tabnuuy mopeneii / See models table
[Qucnneii n naxens ynpasnenus Display and panel (BeToguoabl cTaTyca u KHonka / Status LEDs and pushbutton

Lindposbie uHtepdeiicol
- Cnot

AHanoroBblii uHTepdelic

Digital interfaces
- Slot
Analog interface

2x USB tun B ana kommynmkaumm / 2x USB type B for communication
X ANA CMeHHbIX yCTaHaBnuBaeMblx Mogyneii / 1x for retrofittable plug-in modules
0..10B/0..5B

CoBMeCTUMOCTb Compatibility EA-PSI19000 2U, EA-PSI 9000 3U, EA-PS 9000 1U, EA-PS 9000 2U, EA-PS 9000 3U, EA-PSE 9000
OxnaxpaeHue Cooling BenTunatopHoe oxnaxzeHue, 3aBucumoe ot Temneparypsl / Temperature controlled fans
Temnepatypa 3kcnnyatauum Ambient temperature 0...50°C

Temnepartypa xpaHeHus Storage temperature -20...70°C

TepmuHanbl Ha 3ajHeil naHenu
- Bxog Harpy3ku
- IlluHa Share u Sense

- AHanoroBblit MHTepdeiic
- Lingposble nHtepdeiicyl

Tabaputo! " (L x BxT)

(1 TonbKo kopnyc / Enclosure only

Terminals on rear

- Load input

- Share Bus & Sense
- Analog interface

- Digital interfaces

Dimensions ™ (W x Hx D)

BuToBoOI TepMuHan / Screw terminal
BcTaBHOI! KOHHEKTOP 2 KOHTaKTHbIN 1 4 KOHTaKTHbIiA / Plug connector 2 pole & 4 pole
Llitekep Sub-D 15 koHTakTHbIiA / Sub-D connector 15 pole

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

19" x 2U x 460 mm
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0.12008r  0.1000B1 0..808 0..85A 008.300  ~9x 33200710
0.10008r  0..1000Br 0..2008 0..35A 044.2000  ~9K 33200711
0..900 87 0..900 7 0..3608 0..20A 146000  ~9r 33200712
0...600 Br 0...600 Br 0..5008 0..15A 2512000 ~9kr 33200713
0..600 87 0..600 87 0..7508 0..10A 6..25000 ~9kr 33200714
0.240081  0..2000B1 0..808 0.170A 004150  ~Tw 33200715
0.20008r  0.2000B1 0..2008 0..70A 0221000~ 33200716
0.180081  0..1800B1 0..3608 0..40A 07.3000  ~Tw 33200717
0.12008r  0..1200Br 0..5008 0..30A 1256000~k 33200718
0.12008r  0.1200B1 0..7508 0..20A 3..12500 ~ 1K 33200719
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