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EA-ELR 9000 3.5kBT1 - 10.5kBT

3NIEKTPOHHbBIE HATPY3KU C PEKYNEPALIMEA SHEPTUW / ELECTRONIC LOAD WITH ENERGY RECOVERY
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Ona 1-cbasHbix U 3-hasHbIX ceTen

> BosBpaTt noctynuslien anekTpoaHeprum ot DC
MCTOYHMKA B 3HEproceTb

ManbBaHn4ecku nsonuposaHHbin DC Bxopa,

BxoaHble HOMUHanbI MowwHocTh fo 10,5kBT Ha 6nok
pacwupsetca ao 105kBt u 6onee

BxopgHble HanpsbkeHust go 15008

BxopgHble Toku Ao 510A Ha yCTPOMCTBO

LUundposoe ynpaBneHne ocHoBaHo Ha FPGA/DSP
MHorossblkoBasi CEHCOpHasi naHenb

Mpodmnu nonb3oBaTens, reHepatop yHKLUA
AHanoroBbIn uHTepdenc u USB - BcTpoeHbl

LWuHa “Beaywmmn-seaombIn” ansa napan. coeguHeHus
Don. USB-Port Ha nepeaHen naHenu ansa USB ycTponcTs
OnuuoHanbHbIe, uudposbie plug&play nHtepdencoi
OnuuoHanbHbIN MoAYNb aBTOMaTU4Yeckon nsonsauyum

OnekTpoHHble Harpy3ku HoBol cepunm EA-ELR 9000 c
BO3BpPATOM 3HEPrMN UMEKT HOBbIE HOMMHArbl HaMPSHKEHWN,
TOKOB M MOLLHOCTW AN pa3Hoo0Opa3sHbIX NPUMEHEHWIA.

371K ycTporicTBa cogepxaTt B cebe yeTbipe pexuma obLiero
perynmpoBaHus: NOCTOSHHOTO HaNPSXKEHWs!, TOKa, MOLLHOCTU
1 COMPOTUBIEHUS. YNpaBneHne ocHoBaHHOe Ha cxeme FPGA,
NpeoCcTaBnseT AOMNOMHUTENbHbIE BO3MOXHOCTU, Kak reHepaTop
dYyHKUMIA, ynpaBnsemy Tabnuuenin cxemy CUMynaLuun
HENWHENHbIX BHYTPEHHUX CONPOTUBIIEHWA.

dyHKUMA pekynepauum npeobpasyeT nogaHHyiwo DC
3HEpruio B CUMHXPOHHBIA C CETbH CUMHYCOUAAmNbHbIA TOK, W
oTaoaeT ero obpaTHO B MUTaKLLy ceTb. JTO YyCTpaHsieT
06bI4HOE paccemBaHve Tenna K MUHUMYMY Y, OQHOBPEMEHHO,
39KOHOMWT Ha CTOMMOCTW 3NeKTpo3aHeprun. bonbluas ronybas
ceHcopHasa XK naHenb npepoctaBnseTr BO3MOXHOCTb
WHTYUTMBHOTO obpalleHunsl, B CpaBHEHUN C ApYrMMU Brokamu.
Bpems oTknuka Ha ynpaBreHue 4yepes aHanoroBbli Wnu
LUMdpoBble NHTEPdENChbl yMEHbLLEHO ¢ MoMoLLbio DSP.

Mpy napannensHOM COeAMHEHUN YCTPOWCTB, LUMHA BeayLUMN-
BE[OMbIN NCMONb3yeTCa ANns COeAMHEHNst BNOKOB B cUCTEMY,
rae akTyarnbHble 3HaYeHUs CYMMUPYIOTCA W YCTaHOBMEHHbIE
paBHOMEPHO pacnpeaenstoTcs.

1) BoiBwee 0603HaveHne: ENS
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For 1-phase or 3-phase supply

> Energy recovery of the supplied DC energy into the
local or public grid

Galvanically isolated DC input

Input power ratings up to 10.5kW per unit
Expandable to 105kW or more

Input voltages up to 1500V

Input currents up to 510A per unit
FPGA/DSP based digital control
Multi-language touchpanel

User profiles, true function generator
Analog interface and USB interface built-in
Master-slave bus for parallel connection
Extra USB port on the front for USB stick
Optional, digital, plug & play interfaces
Optional automatic isolation unit ¢

A\ 4
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The new series of electronic DC loads with energy recovery
(i.e. mains backfeed), called EA-ELR 9000, offers new voltage,
current and power ratings for a multitude of applications.
These devices incorporate the four common regulation modes
constant voltage, constant current, constant power and constant
resistance. The FPGA based control circuit provides additional
features like a function generator, a table based regulation cir-
cuit for the simulation of non-linear internal resistances.

The energy recovery function converts the supplied DC ener-
gy into a synchronous sine current and feeds it back into the
local or public grid. This eliminates the usual heat dissipation
to a minimum and saves energy costs at the same time. The
big blue LCD touch panel offers a different and intuitive kind of
manual handling, compared to other devices.

Response times for the control via analog or digital interfaces
have been improved by the DSP controlled hardware.

In parallel operation of multiple devices, a master-slave bus is

used to connect the units to a bigger system where the actual
values are totalled and the set values distributed.

1) Former german name: ENS
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EA-ELR 9000 3.5kBT1 - 10.5kBT

3JIEKTPOHHbBIE HATPY3KU C PEKYNEPALIVEN SHEPTUN / ELECTRONIC LOAD WITH ENERGY RECOVERY

HomMuHanbl MOLHOCTN, HANPsIXKEHUNA, TOKOB

JocTynHble Anano3oHb! HAMPSHKEHUIA HAYMHAKTCS OT MOAENeN Ha
0...80B DC go mopenen Ha 0...1500B DC. BxogHble Toku Ao
510A. OTa cepust 4OCTynHa C Tpems Knaccamy MOLLHOCTM Ha
3.5kBT, 7kBT unu 10.5kBT BbicoTOn 3U, U MoxeT ObITb
pacwupeHa go 105«kBT (unu 6onee) B wkadbl, Ansi BbICOKOrO
3HayeHus Toka. Mo 3anpocy, Bo3MmoxHa peanusauusi bonee
MOLLHO CUCTEMBI.

KoHcTpykTUB
Bce mogenu umetoT wmpuHy 19” ¢ Beicoton 3U n 609mm
rnybuHy, 4TO AenaeT ux naeanbHbIMK ANS UCNONb30BaHNS

B 19” cTOMKax pasnuyHbIX pa3mMepoB, Hanpumep,

Power ratings, voltages, currents

The available voltage range portfolio goes from models with
0...80V DC up to models with 0...1500V DC. Input currents
up to 510A with only one unit are available. The series offers
three power classes with 3.5kW, 7kW or 10.5kW in only 3U for
single devices, which can be extended up to 105kW (or higher)
in cabinets for an significantly high total current. Upon request,
even higher total power can be realised.

Mechanics
All models are built in 19 wide rack enclosures with
3U height and 609mm depth, what makes them
ideal for the use in 19“ cabinets of various sizes,

B 42U, 1 B 04€Hb MOLLHbIX CUCTEMAX. I

[: for example 42U, and for the design of systems
with very high power.

CoenuHeHue ¢ ceTbio

Mopenun Ha 3.5kBT cnpoekTupoBaHbl Ha NOAKNoYeHue K 1-
dasHomn nuTatowen cetn Ha 230B, mogenu Ha 7kBT nnm
10.5kBT nopknioyatotca k 3-¢pasHon cetn Ha 400B.
CoeauHeHne c ceTblo MoXeT 6bITb obopyaosaHo 6rnokom
koHTpons (BISI, paHee: ENS), koTopbiin 4OCTYNEH ONLMOHArLHO,
N SIBNSIETCA CMEHHBbIM U MOAYTbHbIM.

C ycraHoBneHnHon onuuen ,ENS* coeamHeHne ¢ nuTatoLen
ceTbto cTaHoBuTCA 3-pasHbim (L1, L2, L3, N, PE) ana kaxaown
mMoaenm.

Pekynepauus

Camas BaxxHas xapakTepucTuKa 3TOM CEPUUN IMEKTPOHHbIX
Harpy3ok, 4to AC BX0A, TO €CTb NUTaHNE OT CeTH, ABMseTcs,
TakK e, BbIXo4OM Anga Bo3BpalleHHon DC aHepruum, koTopasi
npeobpasoBbiBaetca ¢ KMO okono 93%. Takum obGpasom,
BO3BPAT 3HEPIrM CNOCOBCTBYET CHIDKEHUIO CTOMMOCTM 3HEPrn
n n3beraHnio yCTaHOBKM [OPOrMX CUCTEM OXIaxOeHus,
KoTopble Heobxoaumbl Ansi 0O6bIKHOBEHHbLIX 3MEKTPOHHBLIX
Harpys3ok, npeobpasytowux sxogHyto DC aHepruio B Tenno.
MpencraBneHne OByx CxeM BO3BpaTa 3MeKTPOIHEPTUN:

Pekynepauua Heprun

Boaspar
95% = 2.85kBT

ELR »
9000
AC
DC
AC AC
MoTpebnenne
ne Hanp. 3kBT

Te:':':?‘:!:yn,
e

[ns onepauwii, B AaHHbIX Harpy3kax ¢ BO3BPaTOM 3HEPruw,
ANs reHepaunn 3NeKTPO3HePruu AN 3NeKTPOIHEPreTUHECKUX
KOMIMaHuiM, BO3MOXHO MOTpedyeTcst yCTaHOBUTb MOAYI b KOHTPONS
(BISI, paHee: ENS).

HesaBucumo, ycTaHOBNEH NW AaHHblA MOAYIb, YCTPOWCTBO
Harpy3ku WMeeT MPOCTYId U Hepe3epBHYyl YHKUUIO
BbIKIOYEHMSI, Ha Cryyai NpUOCTaHOBKM COEAVMHEHUIO C CETbIO.
Briok Harpysku koHTponupyeT AC HanpsikeHne U 4acToTy U
aBTOMAaTUYECKU OTKITOYUT NMUTaHUSI B CNy4Yae, ecrnv BbICOKMe
VMU HU3KNIA NUMUTBI BYAYT NPeBbILLEHbI.

Supply

Models with 3.5kW are intended for the use on 1-phase mains
supply with 230V, models with 7kW or 10.5kW power required
a 3-phase connection with 400V (phase-to-phase).

The grid connection can be equipped with a supervision unit
(AIU, ENS) which is optionally available, retrofittable and mo-
dular.

With option ,ENS* installed, the grid connection will become
three-phase (L1, L2, L3, N, PE) for every model.

Energy recovery

The most important feature of these electronic loads is that the
AC input, i.e. grid connection, is also used as output for the
backfeed of the supplied DC energy, which will be converted
with an efficiency of approximately 93%. This way of energy
recovery helps to lower energy costs and avoids expensive coo-
ling systems, like they are required for conventional electronic
loads which convert the DC input energy into heat.

Principle view of two ways of energy recovery:

DC

- |E-Load|—
Source

For the operation of these backfeeding loads in terms of power
generation it might be required to install an additional supervisi-
on unit (AIU, ENS), according to provisions of the local energy
supplying companies.

Regardless of whether the user has installed that supervision
unit or not, the devices feature a simple and non-redundant
switch-off function for the case of an interruption in the grid
connection cable. The device supervises AC voltage and fre-
quency and will automatically switch off the power stages in
case upper or lower limits are exceeded.

Ownbku n nameHeHust MoryT nmeTb MecTo / Subject to modification without notice, errors and omissions excepted
© EA-Elektro-Automatik GmbH, 2013

>m



S

EA-ELR 9000 3.5kBT1 - 10.5kBT

3NIEKTPOHHbBIE HATPY3KW C PEKYNEPALVEA SHEPTUW / ELECTRONIC LOAD WITH ENERGY RECOVERY

O6pauweHue ¢ HMI

Py4Hoe ynpaBneHve peanvM3oBaHo pe3nCTUBHO
CEHCOpPHOW NaHenblo, ABYMS Bpall,. pyykamu
M KHomkou. Bonbwow ronybon awncnnen
oToOpakaeT cpa3sy BCe YyCTaH. U aKkTyanbHble
3HayeHuns. Bca ycrtaHoBka BbiMonHeHa c
NMOMOLLbI0 YEIOBEKO-MaLLUMHHOTO MHTEpdENCa,
a TaKk e, KOH(urypupoBaHue qYyHKLUNA
(kBagpaT, TpeyronbHUK, CUHYC 1 Opyrue).

FeHepaTop chyHKUMI M ynpaBneHue Tabnuuamm
CneunanbHasi 0COBeHHOCTb 3TO KOMMOpPTHLIA B paboTe,
6asupyowmiica Ha FPGA, uudpoBoi, NMPOU3BONbHbLIN
reHepaTop cyHkuuin. OH NO3BONSIET YNPaBnATb U 3anyckaTtb
HacTpavBaeMble NPOdUIKN Nonb3oBaTeNs, MOXET reHepnpoBaTh
CWHyC, KBagpar, nurnoobpasHble 1 hyHKLUM crnaja-HapacTaHus
B MPON3BOSIbLHOM NOpPSIAKE.

Hanunune Tabnuubl co 3HadeHusamm Ha 4096 ToOuYek,
NO3BOSISIET YNPABAATL CXEMON B PEXUME pearnbHOro BpeEMEHH,
YCTPOWCTBO MOXET BONPON3BOANTb HENMHENHOE BHYTPEHHEE
conpoTuBIEHNE, Kak baTapeun nnu Lenb CBETOANOLOB.

Bo3mMoxHocTb coegMHEHUA

Mo ymonuanuto, ABa USB nopTta u aHanorosbi MHTEPdENC
yke BCTpoeHbl. USB nopT HaxoauTcs Ha 3agHen naHenu u
ucnonb3dyeTca Ans uUMdpoBOro yaaneHHoro ynpasneHus
YCTPOMCTBOM, Ha nepeaHern naHenu nopt tuna A gna USB
dnewek ans 3arpysku 1 coxpaHeHusa npodunen.

Tak xe, umeeTcsa cnoT Ansg nHTepdenc Moayrnen Ha 3agHewn
naHenu. Aina nogpobH. nHdopmaumm cMoTpu cTpaHmuy 82.

YpaneHHoe ynpaBneHue

[nsa yganeHHoro ynpasneHus AOCTYNHbI ABa HTepdenc nopra
(1x ananorosbiii, 1x USB) Ha 3agHew naHenu, koTopble MOryT
ObITb pacluMpeHbl ONUMOHanbHbIMU, CbEMHbLIMW, LIMPOBLIMA
uHTepdenc mogynamu. Ansg kombuHaumi ¢ LabView IDE, mbl
npegnaraeMm rotoBble K WCMONb30BaHUIO KOMMOHEHTbI (VIs)
ans nHtepdencos USB, RS232 unu Ethernet. Opyrve
IDE 1 wvHTepdeiicbl noanepx1BatoTcs AOKyMEHTaLmen o
NPOTOKOMax CBHA3M.

Onuun

* YcTaHaBnMBaemble U CMEHHble MOAynu
undpposbix nHtepdencos CANopen, Ether-
net (1- nnn 2-nopta), Profibus, ProfiNET (1-
unu 2-nopta), DeviceNet, RS232 n ModBus-
TCP. CmoTpm cTpaHuuy 82.

» ABTOMaTH4eckunii mogynb nsonsauum (BISI paHee:
ENS)

80.00V

80000

Handling (HMI)

Manual operation is done with a resistive touch-
panel, two rotary knobs and a pushbutton. The
big blue display shows all relevant set and ac-
tual values at one glance. The whole setup is
also done with the human-machine interface,
as well the configuration of functions (square,
triangle, sine) etc.

wa | Local
C v Unlocked
Input ON

Function generator and table control

A special feature is the comfortable, FPGA based, digital func-
tion and arbitrary generator. It enables to control and run user-
customisable load profiles and can generate sine, square, saw
tooth and ramp functions in arbitrary order.

With a digital value table of 4096 points, which is embedded
in the control circuit in real-time, the devices can reproduce
non-linear internal resistances, like the ones of batteries or
LED chains.

Connectivity

By default, two USB ports and an analog interface are built-in.
The USB port on the rear is used for digital remote control of
the device, the front side port of type A is for USB flash drives
in order to load and save profiles.

There is furthermore a slot for interface modules on the rear
side. See page 82 for more information.

Remote control

There are 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.

For the implementation into the LabView IDE we offer ready-to-
use components (VIs) for more common interfaces like USB,
RS232 or Ethernet. Other IDEs and interfaces are supported
by documentation about the communication protocol.

Options

* Pluggable and retofittable, digital interface
modules for CANopen, Ethernet (1 or 2 ports),
Profibus, ProfiNet (1 or 2 ports), RS232, Devi-
ceNet and ModBus-TCP. See page 82.

+ Automatic isolation unit 3-phase (AIU / ENS)
* Preconfigured cabinets (see page 84)

* MNpeaBapnTenbHO CKOHUTYPUPOBaHHbIE
wkadbl (CMOTpW cTpaHuuy 84)
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EA-ELR 9000 3.5kBT - 10.5kBT
3NIEKTPOHHbBIE HATPY3KU C PEKYMEPALMEN SHEPTUN / ELECTRONIC LOAD WITH ENERGY RECOVERY

TexHu4eckue AaHHbIe

AC Bxog

- Bxog. HanpsixeHve 1¢pas. mogenen

- Bxog. HanpsikeHve 2u3das. mogen.

- Koppekums koadh-Ta MOLLHOCTH
DC Bxopn: Tok

- To4yHOCTb

- CtabunbHocTb npu 0-100% AUoc
- CtabunbHocTb npu £10% AUceru
-Bpewmsi otknmka 10-90% wwara Harp.
DC Bxoa: HanpsixeHue

- To4YHOCTb

- CtabunbHocTb Ha 0-100% Toka

- CtabunbHocTb Npu £10% AUceru

- Mynbcaumn 300kMu-20mIMy,

DC Bxoa: MowHocTb

- To4yHOCTb

- CtB6MnbHOCTL Npy 0-100% AUbc
- CtabunbHocTb Npy £10% AUcer
DC Bxoa: ConpoTtuBneHue

- To4yHOCTb

- CtabunbHocTtb npu 0-100% AUpc
- CtabunbHocTb Npy £10% AUcer
Oucnnen

LincbpoBble nHTepdenchol

- BctpoeH

- Crot

AHanoroBbIf UHTepdelic

- Ynpasnsiemble Bxoabl U/ 1/ P /R
- MoHuTopuHroBble Bbixodbl U / |

- KoHTponbHble curHansi

- CurHanel ctatycoB

- OnopHoe HanpsikeHne
OxnaxpgeHue

- Temnepatypa paboTbl

- TemnepaTypa xpaHeHust
TepMuHanbl Ha 3agHel NnaHenu
- Bxopg Harpy3ku

- Share-Bus

- YnaneHHast komneHcauus

- AHanoroBbI MHTEpdenc

- LUucbposoi nHtepdeiic

MowHocTb

Power
...3500W
...3500W
...3500W
...3500W

Mogens / Model
EA-ELR 9080-170 0

EA-ELR 9250-70 0

EA-ELR 9500-30 0

EA-ELR 9750-22 0

EA-ELR 9080-340 0...7000W
EA-ELR 9250-140 0...7000W
EA-ELR 9500-60 0...7000W
EA-ELR 9750-44 0...7000W
EA-ELR 91000-30 0...7000W
EA-ELR 9080-510 0...10500W
EA-ELR 9250-210 0...10500W
EA-ELR 9500-90 0...10500W
EA-ELR 9750-66 0...10500W
EA-ELR 91500-30 0...10500W

(1 Tonbko kopnyc, 6e3 HaacTpoek / Enclosure only

Technical Data

AC input

- Input voltage 1-phase models

- Input voltage 2&3-phase models
- Power factor correction (PFC)
DC input: Current

- Accuracy

- Stability at 0-100% AUoc

- Stability at +10% AUwains

- Response time 10-90% load step
DC input: Voltage

- Accuracy

- Stability at 0-100% load

- Stability at £10% AUwains

- Ripple 300kHz-20MHz

DC input: Power

- Accuracy

- Stability at 0-100% AUoc
- Stability at +10% AUwains
DC input: Resistance

- Accuracy

- Stability at 0-100% AUoc
- Stability at +10% AUwains
Display

Digital interfaces

- Built-in

- Slot

Analog interface

- Setting inputs U/1/P /R
- Monitoring outputs U / |
- Control signals

- Status signals

- Reference voltage
Cooling

- Operation temperature

- Storage temperature
Terminals on rear panel
- Load input

- Share Bus

- Sense

- Analog interface

- Digital interface

Tok / Current

HanpsokeH. O6nactb [MMynbcaumu®

Voltage Range Ripple®

0...80V 0..170A <700mAgs
0..250V  0..70A  <500mAgp
0..500V  0..30A  <400mAg
0..750V  0..22A  <350mAg
0...80V 0...340A <800mAgs
0..250V  0...140A <550mAgp
0..500V  0..60A  <450mAg;
0..750V  0..44A  <700mAg;
0..1000V  0..30A  <700mAg,
0...80V 0..510A <700mA;;
0..250V  0..210A <700mAgp
0..500V  0..90A  <700mAgs
0..750V  0..66A  <700mAg,
0..1500V  0..30A  <700mAg,

(2 BY nynbcaumm Oy - 20mIy / HF ripple OHz - 20MHz

EA-ELR 9000

230V -15%/+10%, 47...53Hz, L+N
400V -15%/+10%, 47...53Hz, L1+L2+L3+N
>0.99

<0.4%

<0.15%
<0.05%
<1.5ms

<0.3%
<0.05%
<0.02%

3aBUCUT OT UMMNeaaHca UCTOYHKKA HaNpshkeHust /
Depends on the voltage source impedance

<1.5%
<0.3%
<0.05%

<2%

<0.02%

<0.05%

"pacbnyeckuin grucnnei c ceHcopHon naHenbto / Graphics display with touch panel

1x USB tvn B ansa kommyHukaumm / 1x USB type B for communication
1x USB tvn A ansa USB yctpoicts / 1x USB type A for USB sticks

1x cmeHHbIX Mogyneit / 1x for retrofittable plug-in modules:

0..10v/0...5V

0...10v/0..5V

YpaneHHoe ynpaBrneHve BK-Bbikr, Bxoa Bkn-Bbikn / Remote on-off, Input on-off
MepeHanpsikerune / Overvoltage, Meperpes / Overtemperature

10V / 5V

BeHTunsaTOpbl KOHTPONMpPyemble TeMnepaTypori / Temperature controlled fans
0...50°C

-20...70°C

BuHTOBOI pasbem / Screw terminal

LLitekep 2 koHTakTHbIN / Plug connector 2 pole

LLtekep 4 koHTakTHbIV / Plug connector 4 pole

Sub-D rHe3no 15 koHTakTHoe / Sub-D connector 15 pole
MogynbHoe rHe3ao 50 koHTakTHoe / Module socket 50 pole

Conpotus-Hue KNA LWup. /Tny6." Bbic. Bec ApTuKyn Homep
Resistance Efficiency Width / Depth" Height Weight Article number
0.01...12Q 92.5% 19*/609mm  3U 17kg 33200401
0.09...120Q  93.5% 19*/609mm  3U 17kg 33200402
0.42..480Q 94.5% 19*/609mm  3U 17kg 33200403
0.8..1100Q  94.5% 19*/609mm  3U 17kg 33200404
0.005...6Q 92.5% 19“/609mm  3U 24kg 33200405
0.04...60Q 93.5% 19*/609mm  3U 24kg 33200406
0.21..240Q 94.5% 19*/609mm  3U 24kg 33200407
0.43..550Q  94.5% 19*/609mm  3U 24kg 33200408
0.83..950Q  94.5% 19“/609mm  3U 24kg 33200409
0.003...4Q 92.5% 19“/609mm  3U 31kg 33200410
0.03...40Q 93.5% 19*/609mm  3U 31kg 33200411
0.14..160Q  94.5% 19*/609mm  3U 31kg 33200412
0.29..360Q 94.5% 19*/609mm  3U 31kg 33200413
1.2..1450Q  94.5% 19“/609mm  3U 31kg 33200414
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