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EA-ELR 9080-510

* For 1-phase or 3-phase supply

» Energy recovery of the supplied DC energy into the
public grid

+ Galvanically isolated DC input

* Input power ratings up to 10.5kW per unit

Expandable to 200kW or more

Input voltages up to 1500V

Input currents up to 510A per unit

FPGA/DSP based digital control

Multi-language touchpanel

User profiles, data logging, true function generator

Analog interface and USB interface built-in

Share bus for parallel connection

Extra USB port on the front for USB stick

Optional, digital, plug & play interfaces

Optional automatic isolation unit '

Anew series of electronic DC loads with energy recovery (i.e.
mains backfeed), called EA-ELR 9000, offers new voltages,
currents and power ratings for a multitude of applications.
These loads 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 gemerator, a table based
regulation circuit for the control of dynamic load profiles or
the simulation of non-linear internal resistances.

The energy recovery function converts the supplied DC
energy into a synchronous since current and feeds it back
into the local or public grid. The big blue LCD touch panel
offers a different and intuitive kind of manual handling com-
pared to other devices.

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

During parallel operation, a ,Share bus* is used to balance
the load current between the single units
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Note: All names, values and drawings on this page are preliminary and subject to change

Power ratings, voltages, current

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 200kW in cabinets, for an correspondingly high
total current. Upon request even higher total power
can be realised.

Mechanics

All models are builtin 19“ wide rack enclosures with 3U height
and 595mm depth, what makes them ideal for the use in
19“ cabinets of various sizes, for example 42U, and for the
design of systems with very high total power.

Supply

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

The grid connection can be equipped a supervision unit (AlU,
ENS) which is optionally available, retrofittable and modular.
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 help to lower energy costs and avoids
expensive cooling systems, as 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
supervision unit (AlU, ENS), according to provisions of the
responsible 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
frequency and will automatically switch off the power stages
in case upper or lower limits are exceeded.
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Handling (HMI)
The manuelle operation is done with a resistive touchpanel,

two rotary knobs and a pushbutton. The
big blue display shows all relevant set and
actual values at one glance. The whole
setup is also done with the human-machine
interface, as well the configuration of func-
tions (square, triangle, sine) etc.
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Function generator and table control

A special feature is the comfortable, FPGA based, digital
function and arbitrary generator. It enables to control and
run user-customisable load profiles and can generate sine,
square, sawtooth and ramp functions, also with heterodyned
sine wave modulation.

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 sticks,
in order to load and save profiles. It will also be possible to
log data into CSV files with it.

There is furthermore a slot for interface modules on the rear
side. See page 138 for more information. Other interface types
than listed are available upon request.

Remote control

There are several interface ports (1x analog, 1x USB) availa-
ble on the devices, which can also be extended by optional,
pluggable and retrofittable, digital interface modules fir
RS232, RS485, CANopen, Ethernet, Profibus and others.
For the implementation into the LabView IDE we offer ready-
to-use components (VIs) for 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/IP, Profi-
bus, ProfiNET, RS232 or RS485/422. See
page 138. Other interfaces upon request.

 Automatic isolation unit (AlU)

* Preconfigured cabinets (see page 160)
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Modell / Model Power
EA-ELR 9080-170 0...3500W
EA-ELR 9250-70 0...3500W
EA-ELR 9500-30 0...3500W
EA-ELR 9750-22 0...3500W
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 LA 4b5E 5T 1 Enclosure only
(2 HFZ OHz - 20MHz / HF ripple 0Hz - 20MHz

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% AUweains

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

B3t / Current

BE SEE o2
Voltage Range Ripple®
0...80V 0...170A <700mAgp
0...250V  0..70A  <500mAp
0...500V 0..30A  <400mA;p
0...750V 0..22A  <350mAge
0...80V 0...340A <800mAgp
0..250V  0..140A <550mApp
0...500V 0..60A  <450mA.;
0...750V 0...44A  <700mApp
0...1000V  0..30A  <700mA;p
0...80V 0..510A <700mAss
0..250V  0..210A <700mAp
0..500V  0..90A  <700mAep
0...750V 0...66A  <700mApp
0..1500V  0..30A  <700mAp

>m

EA-ELR 9000

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

<0.2%

<0.15%
<0.05%
<1.5ms

<0.2%
<0.05%
<0.02%

v+ i 5 I BE{E / Depends on the voltage source impedance

<0.5%
<0.3%
<0.05%

<2%
<HL#t L 10.3% / <0.3% of current range
<0.05%

i s B 1) [T S 4% 1 Graphics display with touch panel

1x M IHHAZIUSB / 1x USB type B for communication

1x Uit HHAZIUSB / 1x USB type A for USB sticks

Ax A] B3 A B / 1x for retrofittable plug-in modules:
RS232, RS485/422, CANopen, Profibus, Profinet, Ethernet

0...10v
0...10V

WRETFE, HATFIE, RIEAIFSE / Remote on-off, Input on-off, R mode on-off

i} / Overvoltage, il / Overtemperature
10V

¥ XU / Temperature controlled fans
0...50°C

-20...70°C

W2 42 3 | Screw terminal
254 k% 4% %% / Plug connector 2 pole
A5 TSk ERE S 1 Plug connector 4 pole

15%Sub-DZ %4 4% / Sub-D connector 15 pole

5041 14 5/ Module socket 50 pole

FR{E S 3[R0
Resistance Efficiency  Width / Depth(
0.01...12Q 92.5% 19/ 595mm
0.09...120Q  93.5% 19/ 595mm
0.42..480Q 94.5% 19“/595mm
0.85...1100Q 94.5% 19“/595mm
0.005...6Q 92.5% 19"/ 595mm
0.04...60Q 93.5% 19*/ 595mm
0.21..240Q  94.5% 19“/595mm
0.43..550Q  94.5% 19“/595mm
0.83..950Q  94.5% 19"/ 595mm
0.003...4Q 92.5% 19*/ 595mm
0.03...40Q 93.5% 19“/595mm
0.14...1160Q  94.5% 19“/595mm
0.29..360Q  94.5% 19*/595mm
1.25...1450Q 94.5% 19/ 595mm

=

Height

3U
3U
3U
3U
3U
3U
3U
3U
3U
3U
3U
3U
3U
3U

B8
Weight
19.5kg
19.5kg
19.5kg
19.5kg
25.5kg
25.5kg
25.5kg
25.5kg
25.5kg
33kg
33kg
33kg
33kg
33kg

RS
Article number
33200401
33200402
33200403
33200404
33200405
33200406
33200407
33200408
33200409
33200410
33200411
33200412
33200413
33200414
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ModBUS-RTU, DeviceNET, Bluetooth, ProfiNET 2-Port,
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RS232

« EA-IF-AB-RS232 P RS 35400101
o HGESE: £ K115200 Bd

o D-sub® Vs, OFF, LR IR I 2% £

RS485/422

- EA-IF-AB-RS485

o HGHRT. % K10MBit/s
o LA B K% 1200m

o WS RSA2211 I fE
o 1x Sub-DMREEE, 9%

PEigR S 35400102

EA-IF-AB Interfaces

> Retrofittable, simple installation (plug’n’play)
> Easy configuration via a setup menu on the device
> Galvanic isolation up to 2500V

General

The EA interfaces are pluggable, digital modules for current
and upcoming series of programmable power supplies or
electronic loads.

Support for LabView and programming languages

For the interfaces RS232, RS485 and Ethernet we provide
ready-to-use LabView VIs.

The communication protocol is open and included in the
documentation. Thus it can be integrated in virtually any
programming language.

Other interface types

Upon request, further interface types can be implemented
into the software of the devices: ModBUS-RTU, DeviceNET,
Bluetooth, ProfiNET 2 port, Ethernet/IP 2 port.

Software and drivers

The interface cards are delivered with a tools CD that inclu-
des documentation and software. The software is divided into
the Windows software suite EasySoft (also see page 67) and
LabView compatible Vls. Both software are limited to the use
with common interfaces like USB, RS232/485 or Ethernet.

Model overview

RS232

» EA-IF-AB-RS232 Art.No. 35400101
» Transfer speed: max. 115200 Bd

* D-sub, male, 9-pole for null modem cable

RS485/422

+ EA-IF-AB-RS485 Art.No. 35400102

» Transfer speed: max. 10MBit/s

» For transmission over distances of up to 1200m
» Switchable to RS422 functionality

* 1x D-Sub socket, female, 9-pole
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CANopen

« EA-IF-AB-CAN

o BEHGHIT: B K1MBIt/s
« 4=CANopen-Slave
Auto-Baud

% X32 TPDO 5 32 RPDO
EDS (M HIRE )30
1x Sub-DHI N J3E, 9%

g . 35400100

Profibus

* EA-IF-AB-PBUS

o« BEHRERE: K 12MBit/s
4:DPV1-Slave

+ GSD-Datei (Generic Station Device) 44
1x Sub-DHFIBLEE, 9%F

P hgns . 35400103

ProfiNET
« EA-IF-AB-PNET PGS 35400105
o FEHRFEE. $ K100MBit/s, 4=XU[h]

« PROFINET |0l il

« ZILPIAAPIs (£APIO)

s £i%32767ADls

o Zik2564 1, SO

« 1x RJ454T)%E, 8%t

Ethernet/IP

« EA-IF-AB-ETH1 R4S 35400104
o FEHRFE . £ K10/100MBit/s

* CIP-ZH0%

* £3%655351ADls

o 37 W4 A

« 1x RJ454T)%, 8%t

CANopen
* EA-IF-AB-CAN Art.Nr. 35400100
» Transfer speed: max. 1MBit/s

* Full CANopen slave

* Auto-baud

* Max. 32 TPDO and 32 RPDO

» EDS (Electronic Data Sheet) included

* 1x D-Sub socket, male, 9-pole

Profibus

* EA-IF-AB-PBUS Art.No. 35400103
» Transfer speed: max. 12MBit/s

» Full DPV1 slave

* GSD (Generic Station Device) file included
» 1x D-Sub socket, female, 9-pole

ProfiNET

* EA-IF-AB-PNET Art.No. 35400105
» Transfer speed: 100MBit/s, full duplex

* PROFINET IO communication

» Up to two APIs (incl. APIQ)
» Upto 32767 ADIs

* Up to 256 Bytes realtime I/O

* 1x RJ45 socket, 8-pole

Ethernet/IP

* EA-IF-AB-ETH1 Art.No. 35400104
+ Transfer speed: 10/100MBit/s

» CIP parameter objects

* Up to 65535 ADIs

» Transparent socket

* 1x RJ45 socket, 8-pole



