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High power electronics “made in Germany”
EA-Elektro-Automatik LLCis Germany’s leading manufacturer of [aboratory
power supplies, high performance mains units and electronic loads. EA-EI-
ektro-Automatik was founded in 1974 by Helmut Nolden with the vision of
developing high quality power supplies for all applications. Today EA-Elek-
tro-Automatik is a modern medium-sized enterprise.

Approximately 250 employees research, develop and manufacture at the
10.000 m* main site in Viersen. With the aid of an extensive dealer net-
work, high-tech technology from Niederrhein is delivered globally.

Innovation through research & development

Innovation is of major significance at EA. We are passionate in our develop-
ment and production of laboratory and high performance power supplies
as well as electronic loads, which set standards for functionality, flexibility
and reliability. The results of more than four decades research and devel-
opment flow directly into new products. With the introduction of flexible
output stages in laboratory power supplies and energy recovery from elec-
tronic loads we are pioneers of new technologies.

Switched on: Development competence on highest level
Concept, design, technical development and specification of our power
supply systems is carried out in-house as a matter of principle. In this way
the technical advances made by our development team can be incorporat-
ed directly in finished products. Thus our engineers look not only at the
market requirements of today but develop solutions for the technical chal-
lenges of tomorrow.

Energized: Short time-to-market

Development cycles for new systems are getting shorter. Technological ex-
cellence means that we must have flexible production processes so that we
can answer short term production-specific customer demands.

We guarantee our customers rapid reaction in the event of an emergency.
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Competence in testing at our own laboratories
All EMC measurements and safety related tests are carried out in our in-
house testing laboratories. Furthermore, our high-tech devices are TOV
certified to EN 61010 class B. During the manufacturing process the incor-
porated modules and building blocks are tested with an automatic test
adaptor. Subsequently a computer controlled test system calibrates and
performs tests for function and all quality relevant parameters. All test and
calibration data are recorded and can be retrieved. Following final control
all devices undergo a “burn-in test” under maximum load. These are car-
ried out at an ambient temperature of 40°C using an electronic load with
energy feedback. Thus the power consumed in the test is not released as
heat but rather fed back into the domestic power supply.

Proximity to customers

We maintain close contact with our customers. Thus we understand their
needs. The high level of technical know-how of our associates enable us
to deliver power supply units and systems which exactly meet customer
requirements. Our highly specialised team are developing innovative solu-
tions today for the technical demands of tomorrow.
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Custom made: Products and support

Whether in the laboratory, industry or training, EA offers a wide and deep
product spectrum for virtually any application: laboratory and industry
power supplies, electronic loads as well as mountable, DIN rail or 19” plug-
in power supplies. Based on these standard programs we also develop cus-
tom built equipment and systems to meet your requirements. A specific
attribute is that all our products have an optimised energy usage through
an above average efficiency of up to 95%. In addition, our EA team of high-
ly specialised technology experts are there to help with all issues around
power supply units and electronic loads.

Quality is our benchmark

A quality management system certified to DIN IS0 9001-2015 ensures that
processes in all phases of the value chain are documented. This leads to
the high technical reliability of our power supply equipment and electronic
loads. We guarantee a continuous high quality, from goods receipt through
all manufacturing steps to final inspection.

Well prepared: viewing the future

With manufacturing sites in Germany and the Far East, EA is well prepared
for the future. The signs are set for expansion: technical know-how, flexi-
bility and short lead times make us a globally preferred supplier of well-
known companies and institutes.
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Focus on new technologies

When it comes to introducing new technologies EA is the leader in its sec-
tor. Laboratory power supplies with an auto-ranging feature of a flexible
output stage and electronic loads with energy recovery were both the
brainchild of EA. Colour TFT touch screens for intuitive operation of labo-
ratory power supplies also have their origin at EA.
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SR = B EIR 1.5 kW - 480 kw

12-61
138 - 143

DC high efficiency laboratory power supplies
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® PSB 9000 3U / PSB 9000 3U SLAVE (W@ iE/Bidirectional, 60 - 1500V, 5 - 15 kw) 12
m PSI 9000 2U (40-750V, 1 -3 kw) 20
m PSI 9000 3U / PSI 9000 3U SLAVE (40 - 1500V, 3.3 - 15 kW) 28
m PSI 9000 WR 3U / PSI 9000 WR 3U SLAVE (60 - 1500V, 5 - 15 kW) 36
m PSI 9000 15U / 24U (80 - 1500V, 30 - 90 kw) 40
m PS90001U/2U/3U (40-1500V, 1.5 - 15 kW) 44
m PSE 9000 3U (40- 1500V, 3.3 - 15 kw) 60
m PSI 9000 SYSTEMS %% (£ / up to 480 kw) 138

SHENLNEERREIRE 320 W -1500 W

DC desktop laboratory power supplies
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—
S

—

m PS 3000 C40Vv-200V, 160 W - 640 W) 62
m PSI9000 T (40Vv-500V, 320 W - 1500 W) 66
® PSI9000DT 40V -750V,320 W - 1500 W) 72
® PS9000T(40V-500V, 320 W - 1500 W) 78
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BEREBF5E400 W - 43200 W
Electronic DC loads 400 W - 43200 W

B

s EL 3000 B (80Vv-500V, 400 W) 84
m EL 9000 T (80Vv-500V, 400 W - 600 W) 88
m EL 9000 DT (8oVv-750V, 400 W - 1200 W) 94
m EL 9000 B/ EL 9000 B SLAVE (8oV-750V, 1200 W - 14400 W) 98
m EL 9000 B HP (8oVv-750V, 600 W - 2400 W) 104
m EL 9000 B 2Q (80V-750V, 600 W - 2400 W) 108
® EL 9000 B 15U / 24U (80V -750V, 10800 W - 43200 W) 112

BERHE FE400 W - 43200 W
Electronic DC loads 400 W - 43200 W

m ELR 5000 (sov-200V, 320 W - 3200 W) 116
m ELR 9000 (8oV-1500V, 3100 W - 12400 W) 120
® ELR 9000 HP / ELR 9000 HP SLAVE (80V -1500V, 5000 W - 15000 W) 126

© EA Elektro-Automatik, 2016 447 (&S AN S4T30, 415 5 EHRER 1 / Subject to modification without notice, errors and omissions excepted 9
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Accessaires, interfaces, options, cabinets

m ENSZ2 133
B IF-AB (Ethernet, CAN, CANopen, RS232, ModBus, TCP, Profibus, Profinet, EthercAT) 134
® Software / 136
m Option CAB / Hl#E3£IR 138
m Option HS / SiREIINEE 144
m Option WC / 7K/41E I RE 145
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Voltage control with adjustable voltage

e [ T  ) RR A ) S
Current control with adjustable current

0 T R ) Sl 2 5

Power control with adjustable power

105 [ T I 9 Py BRI A

Internal resistance control with adjustable power

vp| LR AT E)

Overvoltage protection, adjustable or automatic

iRy, A

Overcurrent protection, adjustable

Ny, WA

Overpower protection, adjustable

im R

Overtemperature protection

o

FEEEEE W E 6 EE R

T

o

B O

Integrated analog interface

IR R

Share Bus for parallel connection

19“LAE 4h5%

19” rack compliant enclosure

Function generator

AR IIBER) E- A

Master-slave feature with totals formation

Py B USB; [
Built-in USB port

M & Ethernet/LAN$% [
Built-in Ethernet/LAN interface

-

A

Z

Al ik A B 47 UIEEE/GPIBHE I
Optional, digital plug-in interface IEEE/GPIB

Al B KA R

Optional, built-in water cooling block

oAb ok 1, FTYREN Ty BE e I REER, 7T ik

Optional, retrofittable and exchangeable interface modules with various industrial interfaces
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EA-PSB 9000 3U 5 kW -15 kW
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Programmable bidirectional DC power supplies
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= AC wide range input 342-528 V, for operation on
380V, 400 V and 480V grids

= Bidirectional - power supply and load in one

* Energy recovery with high efficiency

* Power ratings: 5 kW, 10 kW or 15 kW, expandable
up to 480 kw

* Voltage ratings: 60 V up to 1500 V

* Current ratings: 30 Aup to 360 A

= Flexible, power regulated DC<->AC stage

= Various protection circuits (OVP, OCP, OPP, OTP)

= |ntuitive TFT touch panel with display for values,
status and notifications

* Remote sensing with automatic detection

= Galvanically isolated, analog interface

* Integrated function generator

= Battery test, MPP tracking simulation

= USB port integrated

= Optional, digital interface modules

= SCPIl and ModBus RTU

= LabView support by VI package

General

The microprocessor controlled, bidirectional power supplies of series EA-
PSB 9000 3U incorporate two devices in one: a power supply (source) and
an electronic load (sink) with energy recovery. Based on these two features
the devices incorporate the functionality of two-quadrants operation as
standard. The internal electronic loads achieves a high voltage dynamics
by discharging the necessary capacitors located on the DC terminal. For a
connected source, the device is a full electronic with energy recovery fea-
ture, such as in series EA-ELR 9000.

HER SRR 41 / Subject to modification without notice, errors and omissions excepted
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EA-PSB 90003U 5 kw -15 kw
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In source operation mode the device becomes a flexible, auto-ranging
power supply like those of series EA-PSI 9000. It incorporates the advan-
tages of both device types into one and at the same time it eliminates the
disadvantages of separate units regarding weight, space requirement and
effort to implement them into custom test software.

AC supply

All models are provided with an active Power Factor Correction circuit and
are designed for a usage on a two- or three-phase supply with the typical
rating between 380V and 480 V AC. During load operation, the device re-
generates the consumed DC energy and feeds it back into the local power
network. This help saving a lot of energy costs.
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™ Auto-ranging power stage

All' models are equipped with a flexible auto-ranging bi-
directional power stage which provides a higher output
voltage at lower output current, or a higher output current
at lower output voltage, always limited to the max. nom-
| inal output power. The power set value is adjustable with
these models. Therefore, a wide range of applications can
already be covered by the use of just one unit.

B
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DC output

DCvoltages between 0...60 V and 0...1500 V, currents between 0...30 A and
0...360 A and output power ratings of 0...5 kW, 0...10kW, 0...10 kW or 0...15
kW are available. The DC terminal is located on the rear panel.

Source-sink operation

One salient feature of these devices is the coalescence of an electronic load,
also called sink, and a power supply, also called source, into one unit. It
means, the device can not only arbitrarily operate as sink or source, the
switchover between these two operating modes occurs without interrup-
tion and time loss. This is also called two-quadrants operation.

The actual operating mode is indicated in the display.

Energy recovery

The mostimportant feature of these devices is that the ACinput while con-
nected to the grid is also used as output for the recovery of the supplied
DCenergy, which is converted with an efficiency of up to 95%. This way of
energy recovery helps to lower costs and can avoids expensive cooling sys-
tems, such as they are required for conventional electronic loads which only
convert energy into heat. Principle view:

Recovery
95% = 2.85 kW

EUT
e.g.
power supply

Consumer
e.g.3kwW

13
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EA-PSB 9000 3U 5 kw -15 kw

Eras SIEHIER Display and control panel
BETHS AN

Knobs for comfortable value

— adjustment

P TR ST

HRIR B B RER __ LERmEE R KA

Display with touch panel USBixO
e T USB port for loading and sav-

Gofon ing functions
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A BB L RN, FTHUE TR R AR
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DOWN

3T /English

Set values and actual values of input & output voltage / current / 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 a finger.

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

BbIE0N

RUNTER

37 / German
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Function generator

All models within this series include a true function generator which can
generate typical functions, as displayed in the figure below, and apply
them to either the output voltage or the output current. The generator can
be completely 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.

mlxvx @|_|‘|_|1 E|_/'\_/'\ @r\/\ @l_/— @|'\_/_
=<} i s 1E5% VSN DIN 40839

Triangle Rectangle Trapezoid Sine Ramp
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EA-PSB 90003U 5 kw -15 kw
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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 sequence
points. Those can be used for testing purposes in development and produc-
tion. 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
different test sequences.

The figure below shows a fictional example of a complex function of 40 se-
quences, asit can be realised with the arbitrary generator. The function can
be created on the device or externally and then loaded or saved:

IIE

E-MiRME

P 7P bR — e A - B 2. el I
Wi 2326 MM 5/ dh, KSEhrrik. s Ihx
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AT BBl DR s h, e E- ARG
M4 i E . N ERIE BTz, s
# EREIEED

REEIZED

Master-slave

All models feature a digital master-slave bus by default. It can be used to
connect up to 32 units of identical models in parallel operation to a bigger
system with totals formation of the actual value of voltage, current and
power. The configuration of the master-slave system is either completely
done on the control panels of the units or by remote control via any of dig-
ital communication interfaces. Handling of the master unit is possibly by
manual or remote control (any interface).

Analog interface

PR AR PR — MR i . -
EEA AN, # 50 V.10 V
20 V...5 VHJE, AJ15EO0...100% 4

CV «—
OVP <—

. . ThRS NI s RSD —>
HYLPE 5 ML, AT LR g 10 | Rmode —>
V1O VEZO VSVQE%;—E&O I—Hﬁﬁl\ I mon <—

AT LA N B A H B, AT DR

U mon <— {

~ There is a galvanically isolated analog interface termi-
nal, located on the rear of the device. It offers analog in-
puts to set voltage, current, power and resistance from
0...100% through control voltages of 0 V... 10V or 0 V...5
V. To monitor the output voltage and current, there are
analog outputs with 0 V.10 V or 0 V...5 V. Also, sever-
al inputs and outputs are available for controlling and
) monitoring the device status.

Rl SR L
e

Control software

A7 IR A & S Windows £ 48 T 1
PEMFESIE AR, AT DL fE i 2 & R
S, BEARFBS . BHE A
TEMW FE R, BRI R W E S SE bR
{fi, SCPI5ModBus RTUE4 [ B
A, [ A R, DL KRR RR
HEFIY B B i =A%

Included with the device is a control software for Win-
dows PC, which allows for the remote control of multi-
ple identical or even different types of devices. It has a
clear interface for all set and actual values, a direct input
mode for SCP and ModBus RTU commands, a firmware
update feature and the semi-automatic table control
named “Sequencing”.

IEIR

* i 4+ RS232. CAN. CANopen. ModBus
TCP. Profibus. Profinet/|0. EtherCAT & Ethernet
(A8 73 L B VR A 17 b JE Al (S
XPARAERL S, 5 (6 FH P i b A B B 6 2 i A
P e AR, HER R R BT VR
BEAHRE. thn2%5134.

o RN E GPIBER I =31 (3 W), R
O BRI E

Options

= Digital interface modules for RS232, CAN, CANopen, ModBus TCP, Profi-
bus, Profinet/I0, EtherCAT or Ethernet. The interface slot is located on
the rear panel (standard models only), making it easy for the user to
plug in a new interface or to replace an existing one. The interface will
be automatically detected by the device and requires no or only little
configuration. See page 134.

= Three-way interface (3W) with arigid GPIB port installed instead of the
default slot for retrofittable interface modules

© EA Elektro-Automatik, 2016 A (3 AR AT A, #5500 B 41 / Subject to modification without notice, errors and omissions excepted 15
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EA-PSB 9000 3U 5 kW - 15 kW
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ACsupply

-Vloltage

- Frequency

- Power factor

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation £10% AU,
- Regulation 10-100% load

- Slew rate (source) 10-90%
- Overvoltage protection

DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Slew rate (sink) 10-90%
DC: Power

- Accuracy

DC: Resistance

- Accuracy

Protection

Insulation

- DCoutput to enclosure (PE)
Degree of pollution
Protection class

Display and panel

Digital interfaces

- Built-in
- Slot

Analog interface
- Signal range

- Inputs

- Qutputs
- Accuracy U/1/P/R
Parallel operation

Standards

Cooling

Operation temperature
Storage temperature
Relative humidity
Operation altitude
Dimensions (W HD) ¢

A UCNFRHERR ARSI ST, AR RST / Enclosure only, not overall

(2 JLEF5 146 71/ See page 146

16

342..528V, 2ph/3ph
45..66 Hz
>099

<HE(HI110.1% / <0.1% of rated value
<HUEAELI110.05% / <0.05% of rated value
< 5E A1 1£10.02% / <0.02% of rated value
<2ms

K 1 Max. 30 ms

AT 0..110% Ugen / Adjustable, 0..110% Uyen

< 5E 18 1110.2% / <0.2% of rated value
<HE(EI10.15% / <0.15% of rated value
<50 ps

<HHSEAHLIRI1% / <1% of rated value
<H R PHAE 1% +450 5 HELIALEYD 0,3%

<1% of max. resistance + 0.3% of nominal current
0T, OVP, OPP, OCP, PF @

5

VS ANETANE], B WLALS KUK 35 / Depending on model, see tables

— o~

A ik 455 57 1) PR i 7~ 7 / Graphics display with touch panel

Tx 38 TH A B USBU 111/ 1x USB type B for communication

1x GPIB (3VVi% Tl 1) & Fif T 3%%) / 1x GPIB (optional with option 3W)
I ATHREI A B CR RS BWIL TR T REM AL S ) /
1x for retrofittable plug-in modules (not with option 3W)

P 15-E1D-Sub B4, HEFEE /

Built-in, 15-pole D-Sub (female), galvanically isolated

0..5V 520..10V (F] §]4%) /0...5V 0r 0...10V (switchable)

UL PR IZFEIT-5C, EimftIr-5¢, AT/
U, 1, PR, Remote on-off, DC output on-off, resistance mode on-off

U/ s, %, ZHH/

U/1, Overvoltage, alarms, reference voltage

0..10V: <0.2% 0..5V: <0.4%

AUSEIR, I ECSE - R, IR ZIAB2G 7 M /
Yes, with master-slave, up to 32 units

IEC1010, EN 61010, EN 60950

KR (Afig: 7K¥)  / Temperature controlled fans (optional: water)
0..50°C

-20...70°C

<80%, JGt % / non-condensing

<2000 m

19”3 HE/3U 670 mm

© EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted



W EA] 4wiZ ER IR / Programmable bidirectional DC power supplies

________________________________________________________|
EA-PSB 90003U 5 kW - 15 kW

HASH
HUE R 538 Rated voltage & range 0..60V 0..80V 0..200V 0..360V

- GUk (BErIE) O - Ripple (source) ¢ <200mVep/ <16 mMVays  <200mMVpp/ <16MVays <300 MVpp/ <40 MV <320 MVpp / <55 MViys
I T Insulation

- i/t <-> PE  -Negative DCpole <->PE 400V DC +400V DC +400V DC +400V DC

- BRIEM% <> PE  -Positive DCpole <->PE 400V DC +400V DC +600V DC 4600V DC

BUE 56 Rated current & range 0..120A 0..120A 0.70A 0..40A
HUE 2 536 Rated power & range 0..5000 W 0..5000W 0..5000W 0..5000W

B Efficiency ~95% ~95% ~95% ~95%

HiE e Weight ® ~18kg ~18kg> ~18kg ~18kg
ANCEREES Ordering number © 30000319 30000301 30000302 30000303

BARSH Technical Data PSB 9500-30 3U PSB 9750-20 3U PSB 9060-240 3U PSB 9080-240 3U

HE R 536 Rated voltage & range 0..500V 0..750V 0..60V 0..80V

- QU (BERIR) O - Ripple (source) <350mVpp/ <70mViys <800 mVpp/ <200 MVpys <320 mVpp/ <25 MVys <320 MVip / <25 MViys
I 5 T Insulation

- Hiftfitlk <> PE  -Negative DCpole <->PE 1500V DC +1500V DC +400V DC +400V DC

- EVRIE# <-> PE  -Positive DCpole <->PE 1800V DC +1800V DC +400V DC +400V DC

AU iR 50 Rated current & range 0..30A 0..20A 0..240 A 0..240 A
HUE % 536 Rated power & range 0..5000 W 0..5000W 0...10000 W 0...10000 W

HES Efficiency ~95% ~95% ~95% ~95%

Hig @ Weight 2 ~18kg ~18kg ~25kg ~25kg

T4 @ Ordering number © 30000304 30000305 30000320 30000306

HARSH Technical Data PSB 9200-140 3U PSB 9360-80 3U PSB 9500-60 3U PSB 9750-40 3U

e L Y Rated voltage & range 0..200V 0..360V 0..500V 0..750V

- GUg (HEHIR) ¢ - Ripple (source) <300mVyp/ <40mVpys  <320mVpp/ <55 mVpys <350 mVpp/ <7TOMVpys <800 mVipp / <200 MV
I 5 Insulation

- Hiii ikl <> PE  -Negative DCpole <->PE 400V DC +400V DC +1500V DC 41500V DC

- HRIEA% <> PE  -Positive DCpole <->PE 600V DC 4600V DC +1800V DC +1800V DC

BE L5 70 Rated current & range 0..140 A 0..80 A 0..60 A 0..40 A

HUE D2 536 Rated power & range 0...10000 W 0..10000 W 0...10000W 0...10000W

M Efficiency ~95% ~95% ~95% ~95%

Hig @ Weight 2 ~25kg ~25kg ~25kg ~25kg

ANAE RS Ordering number © 30000307 30000308 30000309 30000310

BARESH Technical Data PSB 9060-360 3U PSB 9080-360 3U PSB 9200-210 3U PSB 9360-120 3U

A LR 58 Rated voltage & range 0..60V 0..80V 0..200V 0..360V

- QU (L) ¢ - Ripple (source) ¢ <320mVp/ <25 mVpys  <320mVpp/ <25 mVpys <300 MVpp/ <A0MVps <320 MV / <55 MViys
I 5 T Insulation

- Bififitk <-> PE  -Negative DCpole <->PE 400V DC +400V DC 4400V DC +400V DC

- EIEM% <> PE  -Positive DCpole <->PE 400V DC +400V DC +600V DC 4600V DC

HIUE I 56 Rated current & range 0..360 A 0..360 A 0..210A 0..120A

e YZ 5 Rated power & range 0..15000 W 0..15000 W 0..15000 W 0..15000 W

P Efficiency ~95% ~95% ~95% ~95%

Hig @ Weight @ ~32kg ~32kg ~32kg ~32kg

g @ Ordering number © 30000321 30000312 30000313 30000314

(1IRMS{ii: 7EBWL 300 kHz il & fLF{E, PP{f: 7EBWL 20MHzHH I 5 I HF{E /RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

N/
>M

2 jﬂ*f]}fﬁﬁﬁﬁ’d H, ﬁ;I@lﬁ'—leJ ﬁlé ] ‘)UJ AN ﬁ /Weight of the base version, models with option(s) may vary
B ARRUERR T W4 5, A i I AN ) / Ordering number of the base version, models with option(s) installed have different ordering numbers

© EA Elektro-Automatik, 2016 WA 13 AN AT B AN, $5% 515 0RFR ST / Subject to modification without notice, errors and omissions excepted 17




N
>M

W= A iz B EEIR / Programmable bidirectional D

C power supplies

EA-PSB 90003U 5 kw - 15 kw

*ijﬁ%ﬁ Technical Data PSB 9500-90 3U PSB 9750-60 3U PSB 91000-40 3U PSB 91500-30 3U

BIE HL Y6 Rated voltage & range 0..500V

- SO (HEHE) ¢ - Ripple (source) <350 mVp / <70 MV
R B i Insulation

- Hiftftk <-> PE - Negative DCpole <->PE %1500V DC

- HIRLIEM <-> PE  -PositiveDCpole <->PE  +1800V DC

BIE L5 YE Rated current & range 0..90A
BE Dy # 56 Rated power & range 0...15000 W
BES Efficiency ~95%
Hig @ Weight ~32kg
g5 @ Ordering number © 30000315

0..750V
<800 mVpp / <200 mVgys

+1500V DC
+1800V DC
0..60 A
0...15000 W
~95%
~32kg
30000316

0...1000V

0..1500V

<1600 mVpp /<300 mVRMs <2400 mVpp / <400 mVRMS

+1500V DC
+1800V DC
0..40A
0...15000 W
~95%
~32kg
30000317

+1000V DC
+1800V DC
0..30A
0...15000 W
~95%
~32kg
30000318

(1RMS{i: 7EBWL 300 kHziF & [(ILF{E, PP{EH: 7EBWL 20MHzI 5 (I HF £ / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

@ NBRER R E R, A7) BE A AN [ / Weight of the base version, models with option(s) may vary

GONBMER VT IS S, A 3% 0 Th A A AR [H] / Ordering number of the base version, models with option(s) installed have different ordering numbers

EmE Product views
_“_ L 3 - - L
- -
- -
o =0
OR= =0 O
= 4800V =
- - L] -
& - 125.0 A -
E] - B - 3600A p—r
3 - . 360 o
- -
- -
o) = =3 O
Q - - ("]
- -
- -
- - . L 3
| |
| 483 mm |

USBS R (FRFRES)

USB and analog interface (galvanically isolated)

BF DR

Slot for digital interfaces
HEZ R LR IR i
Terminals for Share bus & sensing

HAERRENZRANRT (B

ACinput with inline filter (EU version)

E-WRIEEERT

Connectors for master-slave

EAXBSHEE

Rear view of base model
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EA-PSB 9000 3U Slave 15 kW

EA-PSB 9000 3URFIMA B FEIER
Slave power supply modules for series EA-PSB 9000 3U

minns I
i
AR

z
i
QLTI

aR
i

i

ONGHRRNRRRIRIIRIRRTIRY?
s
|Hil |

EA-PSB 9500-90 3U Slave

—RIEE

BN “ MBS (IEA-PSB 9000 3U Slave %
5, AIHRE Y EEA-PSB 9000 3U % %115kWHL S
HThE, HBTERA. SN IR, JFakir -
BE, mEZAHAE32E, USRS HE I E k480
KW E R BIE RS . HTE AR # 5EA-PSB
9000 3U R4 —HL—FF, BT JLANERSS T4,

BIESEE
AL (1R 32 1 T ASORS 5 20380 R LA B AR . LA

FEhile. K& R EEE, ’E08)ALEDLT,
— AN, DL —AUSBEE . AR RVIZHTHUSB

F-N&RE

- AR GEIBC B (] 5 SCIRGE . R BB B L2
e, LU — 19" WU N . R il B
i, JFBCABATR BRI GELEER%) , BT
ME 2 5L M EOEE R BN EMBRIECON R
2 MARAE, SR J5 A 2 0K 12 T B P 2 B
HORCE, FFHER I~ (i s A

i
dJjo

aaan

29§

LTI
A
LT
TR
1[I

Il =
LA LT L 94441

:
Il =

General

The so-called “slave module” of series EA-PSB 9000 3U Slave are available
for quick and cost saving power extension of 15 kW models of series EA-PSB
9000 3U. Their purpose is to run in parallel connection and master-slave
operation of up to 32 units in total, in order to achieve DC power supply
systems with power ratings of up to 480 kW. All technical specifications
are identical to EA-PSB 9000 3U series, except for the available connectors.

Handling and configuration

The usual control panel has been reduced to the absolute necessary. For
manual handling, status indication and configuration it offers a few LEDs,
a pushbutton and an USB port. The devices are configured with software
through the front USB port, for example with EA Power Control (see page
136).

Master-slave system

Configuring a master-slave system is very quick and easy. The slave mod-
ules and the master unit are installed together, for example in a 19" cab-
inet. Then they are connected to the AC supply and paralleled on their DC
outputs (cables or copper bars), plus also linked via master-slave bus and
Share bus. The only thing to do on the master is to enable master-slave and
the system will self-configure to the number of powered units and repre-
sent itself to the user or a control software accordingly.

© EA Elektro-Automatik, 2016 U1 1B SCEA BATE A1,

iR
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I T [ e e e
0.1500W 0.60V  0.360A  ~30kg  EA-PSB0S0-3603U 483 mmx3HE/3Ux670mm 30090321
EEEXTEETE I 0. 15000W  0.80V  0.360A  ~30ky  EA-PSB9080-3603U 483mmx3HE/3UX670mm 30090312
0.15000W 0.200V  0.210A  ~30kg  EAPSB9200-2103u 483mmx3HE/3Ux670mm 30090313
EESTSC I 0.15000W  0.360V  0.120A  ~30ky  EA-PSB9360-1203U 483mmx3HE/3Ux670mm 30090314
0.1500W 0.500V  0.9%A  ~30kg  EAPSB9SO0-903U 483mmx3HE/3Ux670mm 30090315
EESTE TR 0.15000W  0.750V  0.60A  ~30kg  EAPSBO750-603U  483mmx3HE/3Ux670mm 30090316
0.1500W 0.1000¥  0.40A  ~30kg  EA-PSBOT000303U 483mmx3HE/3Ux670mm 30090317
EESEEE TR 0. 1500w 01500V 0..30A ~30kg  EA-PSBOT500-303U 483mmx3HE/3Ux670mm 30090318



EA-PSI 90002U 1000W - 3000W

A RIZSCI = HIR IR

Programmable laboratory DC Power supplies

EA-PSI9080-120 2U

luJ 1 J| P J| R J|ovp|ocp)|opPP)|oTP) [N\ ) D]

&) [15-) w5 ) [558 ) opton: iFaB) [iEEE

» EIEEMIANBIE...264 V, FHERIRPFC
» WESIL 93%

» EHINER: 0...1000 W Z0...3000 W

» HHERIE: 0.40V £ 0..750 V

» HHER: 0..4AZE0..120A

» RERINRIFEGIL LR

» ZFMRIFTHEE (OVP, OCP, OPP, OTP)

» BEUWMTFTAMERTEREE. RESS5@EM
o TR RIR

» PEEEED

» NERBAEDS

» RS EIEIUTIEE

» NPREISEEE

= 40 VIERBI S A SELVARE (EN 60950)

= Bgig e B ER(FE10 sPUout < 60 V)

= REUSBIFO

» AIARFEORR, SEFEREIEEE/GPIBIHO
» LTHSCPIIESIES

B

EA-PSI 9000 2U Z 5172 — 2K H b B2 42 il 1Y I 562
FEHPE, B R THP RN B EESS, i’
H—ERBARED . Hb s, WS
He e a Bl g, o H a] o 4 28T 4 T B
HE e e E. At S8 shae T 7
B P IR e 2%, JUF oA F 22 38 A0 i s il
55 A

* Wideinputvoltage range 90...264 V with active PFC

= High efficiency up to 93%

* QOutput power ratings: 0...1000 W up to 0...3000 W

= QOutput voltages: 0...40 V up to 0...750 V

* QOutput currents:0..4 Aupto 0...120 A

* Flexible, power regulated output stage

= Various protection circuits (OVP, OCP, OPP, OTP)

= Intuitive TFT touch panel with display for values,
status and notifications

* Remote sensing

= Galvanically isolated, analog interface

* Integrated function generator

= Photovoltaics array simulation

= Internal resistance simulation and regulation

= 40V models compliant to SELV (EN 60950)

* Discharge circuit (Uout<60Vin<10s)

= USB port integrated

= Optional, digital interface modules or alternatively
installed IEEE/GPIB port

= SCPI command language supported

General

The microprocessor controlled laboratory power supplies of series
EA-PSI 9000 2U offer a user-friendly, interactive handling concept, along
with a remarkable set of standard features, which can facilitate operating
them. Configuration of output parameters, supervision features and other
settings, as well as the replaceable digital interface modules is smart and
comfortable. The implemented supervision features for all output param-
eters can help to reduce test equipment and make it almost unnecessary
to install external supervision hardware and software.

20 © EAElektro-Automatik, 2016 47 18 2 AN 4TSN, 4515 5 IRFR A1 / Subject to modification without notice, errors and omissions excepted



BT

LIS E B FHIE / Programmable laboratory DC power supplies

EA-PSI 9000 2U 1000w - 3000 W

HIP s, — %8, PILEDLAR TRTR thfi 35 b7
I IR, o BT REEUE SR, H
Wi — 5 T8, SRR IEAR&.

A ER R B B 5 R A 3R S

The clear control panel with its two knobs, one pushbutton, two LEDs and
the touch panel with colour TFT display for all important values and status
enable the user to handle the device easily with a few touches of a finger.
For the integration into semi-automatic and remotely controlled test and
automation systems, the devices offer a set of interfaces (analog and digi-
tal) on their rear side.

th, fERI ARG N LS B
ThE R EEh A -

B ATERAR R A E L, B
TEAG L R I oy e LR, (HS R 4R 4
TE I R AUE DI HFE N o BATH R E D) |
%%ﬁﬁﬁﬁy ﬁtm)ﬂ—AquuﬁdﬂHaEi
JTZ I

KZI A RS B D R AT R -
PNom

"\ Auto-ranging power stage

All models are equipped with a flexible auto-ranging out-
put stage which provides a higher output voltage at lower
output current, or a higher output current at lower output
voltage, always limited to the max. nominal output pow-
er. The maximum power set value is adjustable with these
models. Therefore, a wide range of applications can al-
ready be covered by the use of just one unit.

INom

100 % /

)Lumﬁﬁ)\
RRFIKHA LR HEEE, 1.5 kKWELTFR S
HINHLEN90  V, 264V, , d&EABRIGHE A S
Fl. 1.5 KW S 2k <150 V, S, Il
FEBRADE kKW, 3 kKWIH#<205 VACEH, /> 3]
2.5 kW.

B

A ZH4E0...40 VAIO0...750 VEitHmE, 0.4 AFl
0...120 A% HEfE, 0...1000 WAHIO...3000 Wit 3
R FL S

NERF A ST H ey , #
AI{E0% £ 100% 2 A ST i . K 5IhE,
gy o A6 TP b S TRIAR

TFRER B

BUE R AR 200 VERDL E R e, Ho A AT
AT — TR L AR S B N OB, B REA IR
JE i I AE L OGP A B 2260 V DCLLT . %
FEAE AN AR N AR 22 A K e e U

REENIZED

AC input

All units are provided with an active Power Factor Correction circuit and
models up to 1.5 kW are suitable for a worldwide usage on a mains supply
from 90 V,c up to 264 V,.. With the 1.5 kW models, the output power is au-
tomatically reduced to 1 kW if the supply voltage is <150 Vyc and with the
3 kW models is reduced to 2.5 kW at <205 V.

DC output

DC output voltages between 0..40 V and 0...750 V, output currents be-
tween 0..4 A and 0...120 A and output powers between 0...1000 W and
0...3000 W are available.

Current, voltage and power can thus be adjusted continuously between 0%
and 100%, no matter if manually or remotely controlled (analog or digital).
The output terminal is located on the rear panel of the devices.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Built-in analog interface

PR R AR — R . [
EEA AR, #1510 V.10 V
0 V...5 VHE, #J%EO...100%/ %1
AR, B, ThRS N, B
R S R, AT R e Y I O
V...10 VERO V...5 VHLE R 52 i, IEAh,
ﬁﬁn/\éfau)\ﬂkﬁnﬁﬁtﬂﬂiu, G Eatil

CV «—
OVP <—
RSD —»

R mode —»
AGND
| mon <—

U mon <— £

There is a galvanically isolated analog interface termi-
nal, located on the rear of the device. It offers analog in-
puts to set voltage, current, power and resistance from
0...100% through control voltages of 0 V...10 V or 0 V...5

i «— P prog
<+— R prog
—» OT/PF
<— RC

DGND
— U Pof V. To monitor the output voltage and current, there are
<— 1 prog analog outputs with 0V...10 V or 0 V..5 V. Also, sever-

il «— U prog

al inputs and outputs are available for controlling and

R otk A5 -

RIFTNRE

NRIER B, W47 A OE 1 R R PR AE
(OVP), Ll i (OCP)5 il T # (OPP) {7 # FR
fH.

— BB X =AMEA A, B ST
RODIlr, e Rosas 3% Dim A - IREE 5 .

AR R, WEOR A, BERRTE
ikinhe

monitoring the device status.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces.

There is furthermore an overtemperature protection, which will shut off
the DCoutput if the device overheats.
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Al 4mFE SR8 E BIREIR / Programmable laboratory DC power supplies
|

EA-PSI 9000 2U 1000w -3000W

TAE R

20 o N N\ i W] ELAOE BB A, AR 2L
ARy ISR SR N R B R b, A
R 2 E B A L, DA DR SR AT HE B
i R S AE

Remote sensing

The standard sensing input can be connected directly to the load in order to
compensate for voltage drops along the power cables, up to a certain level.
Once the sensing input is connected to the load, the power supply will ad-
just the output voltage automatically to ensure the accurate required volt-
age is available at the load.

SRR 5EFIER Display and control panel
| SRR
Knobs for comfortable value
0.00V / / adjustment
i} 0000 {4 /‘\ e
HIER B R i | rEARGESA
Display with touch panel \. s | / | USBi&E
: ) I w uss USB port for loading and sav-
gaion ing functions
oe [l eon

]

BEE 5 LR . R D AR AT R s T
Rl b RORTFTRA i, HA—"Fh
HUBEFE R T DI RE -

I e B B A BN SR, TR i
SERL . AT, DhERBEAE (AR .

AR AMELE, FIBUE T BRI .

ZIES IEHIER

137 / Chinese

L / English

A FR B A AL 5 AT — TR R T A pR )
SERRBUR A S, IFREREEATTR A T H I s
MU b o R A A R AR ) A R R B, s K
— B R E

B R B W P R L U S 5L Y i 2=
{6, IR/ SR Big e, BEEME .

Set values and actual values of output voltage, output current and output
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 a finger.

Set values of voltage, current, power or resistance (internal resistance sim-
ulation) 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

#37 / German

Function generator

All models within this series include a true function generator which can
generate typical functions, as displayed in the figure below, and apply
them to either the output voltage or the output current. The generator can
be completely 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.

om T T P L

= I BRI 1E% V7S DIN 40839
Triangle Rectangle Trapezoid Sine Ramp
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Al 4RFE I8 = B EIR / Programmable laboratory DC power supplies
|

EA-PSI 9000 2U 1000w - 3000 W

B 7 TR RS A RARE R B, e
PRAEEE R I R, JFRE I 1L 9941 A1) . IX 4k
AT A AN A P i k. 3 AT AR B USB i 1 AT
ReX L8 Fp ) b sl At T hn bR b, IR AT 5
ST HA P 51 o

T EGR AR AR AR AT SEL 404 Fr A1 4L i) R 2%
ek, SONMREMVER] . AT LAFE ™ dh A EE T dh
QI AL, A R R AT

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.
Those 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.

Fictional example of a complex function (40 sequences) as it can be realised
with the arbitrary generator. The function can be created on the device or
externally and then loaded or saved:

IIE

BEAMEA — XY R AL, fe7 A mUIE U KK &
o, AP —MUARK (CSVIR) A alE, AR5
MUSE E EA% o B ERA S ING, &R PV
ek, VEH AT RS
L5 SR E TR, AT AT R 2, i
F k%

FE-MEBRIE

PP AR A — e - B .l eI
Wi 216G MM 577 dh, RKLhbrrii. s h&x
LR, BRERM RS . 26 ErEflmR, 58
AL BB DR R s, TR E- ARG
A E. EHLREREE T, e
H R

=R

A 7R IR 1E A Windows 2 4 K 3 1F (1 45 1 %
fF, ATLLEfEERZ RS0, EE AR
P BEA - MNEMWESRT, ERARERS
SZfhRE, SCPIS5ModBus — RTUTE A fr) B ek A1
;ﬁj%#ﬂé&%ﬁ, PA SRR “HE 10 B Bk s
I o

There is furthermore a XY generator, which is used to generate other func-
tions, such as Ul or IU, which are defined by the user in form of tables (CSV
file) and then loaded from USB drive. For photovoltaics related tests, a PV
curve can be generated and used from user-adjustable key parameters.
Even more characteristics can be installed for user selection by applying
future firmware updates.

Master-slave

All models feature a digital master-slave bus by default. It can be used to
connect up to 16 units of identical models in parallel operation to a bigger
system with totals formation of the actual value of voltage, current and
power. The configuration of the master-slave system is either completely
done on the control panels of the units or by remote control via any of dig-
ital communication interfaces. Handling of the master unit is possibly by
manual or remote control (any interface).

Control software

Included with the device is a control software for Windows PC, which al-
lows for the remote control of multiple identical or even different types of
devices. It has a clear interface for all set and actual values, a direct input
mode for SCPl and ModBus RTU commands, a firmware update feature and
the semi-automatic table control named “Sequencing”.

T 30105108 - TN GCOMIL Uner et
—
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EA-PSI 9000 2U 1000w -3000W

EIN

= & £ RS232. CAN. CANopen. ModBus
TCP. Profibus. Profinet/|O. EtherCAT&{Ethernet
RIS 50 7 Bz A, 32 GRS A7 i (EF
XPFRAERLS ), 7 T FH 4 b A e B e 2 i
P e Ak O, HR R TR BTV
BHEA A E. thAT %134,

= R EGPIBER I =A% (3 W), R
PO BRI A

BFEORR

Options

= Isolated digital interface modules for RS232, CAN, CANopen, ModBus
TCP, Profibus, Profinet/10, EtherCAT or Ethernet. The interface slot is lo-
cated on the rear panel (standard models only), making it easy for the
user to plug in a new interface or to replace an existing one. The in-
terface will be automatically detected by the device and requires no or
only little configuration. Also see page 134.

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default slot for retrofittable interface modules

Digital interface modules

BaiEEREE

Nom

100 %

FoNEE /
Extrarange

50 %

Auto-ranging principle

#INERE /

Extrarange
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EA-PSI 9000 2U 1000w - 3000 W

A S

BRI K TN
- Bk

- B
- R

- R

Hii: MR

- 0-100% [ f % i 4 %
- +10% AU, LML B
- 5 3%10-100% 1 & i i
- 17%510-90% k- T ]
- R AR

Hift: HR

- Kt

- 1-100% AU [ 67 28k i 2 2=

i

- itz

SR

R b

G
RTINS
LN T
- iR 5b 5 (PE)
ISR

(R 5%

BB SR
BB

-WE

- $Ei

L EDE N
- fF 5
- BN

- iy B
-U/I/ P/ REHRE
LR
GRbRIE
#4720
TAEEE
FEAFIR
AL
TAEm B
WU EE 4
- ﬁ% (2

- R (3 ) ©
(1 WL 146 71 /See page 146

Input AC
-Voltage

- Frequency
- Power factor

- Derating

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation £10% AUy
- Regulation 10-100% load
- Rise time 10-90%

- Overvoltage protection

DC: Current

- Accuracy

- Load regulation 1-100% AU,
DC: Power

- Accuracy

Overvoltage category
Protection

Insulation

- ACInput to enclosure

- ACInput to DC output

- DCoutput to enclosure (PE)

Degree of pollution
Protection class
Display / control panel
Digital interfaces

- Built-in
- Slot

Analog interface
- Signal range

- Inputs

- Outputs
- Accuracy U/1/P/R
Parallel operation

Standards

Cooling

Operation temperature
Storage temperature
Humidity

Operation altitude
Mechanics

- Weight @

- Dimensions (W HD) ¢

90...264V, 1ph+N (75 / Models 1000 W - 1500 W)
180...264V, Tph-+N (2245 / Models 3000 W)

45...66 Hz
>0.99

792 / Models 1500 W: < 150V AC [ 22 /10 Poyemax 1000 W
702 / Models 3000 W: < 207V AC P& 2 /10 Poyimax 2500 W

<HHUEAELI10.1% / <0.1% of rated value
<K E {HL[170.05% / <0.05% of rated value
<HPU5E AELI110.02% / <0.02% of rated value
<2ms

K/ Max. 30 ms

A, 0...110% Uyenn / Adjustable, 0...110% Uyor

< 7E 18 [10.2% / <0.2% of rated value
< 5E B 1110.15% / <0.15% of rated value

<ANFETE 1% / <1% of rated value
2
OTP, OVP, OCP, OPP, PF

2500V DC
2500V DC

fitl: K400V DC, 1EAK: K400V DC + fijt B /
Negative: max. 400V DC, positive: max. 400 V DC + output voltage

2
1
S i 455 AR P PRI S 7= 2 / Graphics display with touch panel

x 38 T BJSUSBU 11 / 1x USB type B for communication

1x GPIB (3W it 151 ) G I} W] 175) / 1x GPIB (optional with option 3W)
AT R ED A B (BT XS ARERRD /

1x for retrofittable plug-in modules (standard models only)

P9 B 15-41D-SubB:4di, HLREES/

Builtin, 15-pole D-Sub (female), galvanically isolated

0.5V 5% 0...10V (1] £7]452) / 0.5V 0r 0...10V (switchable)

UL PR IZEFEIF K, EMH -, ARHARRIF-K/
U, 1, PR, Remote on-off, DC output on-off, resistance mode on-off

UL g, RE, SHEER/

U/1, Overvoltage, alarms, reference voltage

0..10V: <0.2% 0..5V: <0.4%

APSRHL, B RS E AR, ATERZIE16G T (A3

Yes, with true master-slave, up to 16 units (via Share bus)

EN 60950, EN 61326, EN 55022 5 2J% B / Class B

Wi 4% XU / Temperature controlled fan(s)

0...50 °C

-20...70°C

<80%, J: ¥k #% / non-condensing

<2000m

1000W /1500 W 3000W

12kg 15kg

19" x 2 HE/U x 463 mm 19" x 2 HE/U x 463 mm

@ 7'31%/&#&%%( , Ay TR HE ¥ U 23 AN [5] / Standard version, models with options may vary
COCARRUHERR 7 7E RSE, AR RSE, 5 e T RE 38 2 /8 [7] / Enclosure of the standard version and not overall size, versions with options may vary
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Al 4mFE SR8 E BIREIR / Programmable laboratory DC power supplies

EA-PSI 9000 2U 1000w -3000W

40V

PSI9040-4020 [ 0.40A  0.1000W <92% 114mVp,/8MVyys 3.7 MAgys ~15mV ~15mA 06230319

SEIPNPIN 080V 0.40A  0.1000W <92% 114mVp, /8MVyys 3.7 MAgys ~3mV ~15mA 06230304
SEPNSEPIM 0.200V  0.15A  0.1000W <93% 164V, /38mMViys  22mAy ~76mV ~06mA 06230305
EEASIPIN 0360V 0.10A  0..1000W <93% 210mV, /59 MVyys 1.6 MAgs ~137mV ~04mA 06230306
SEENSPIM 0500V  0.6A 0..1000W  <93% 190 MV, /48 MVyys 0.5 MAgys ~19mV  ~0.23mA 06230307
SEZENNIPI 0750V 0.4A 0..1000W  <93% 22V, /60mVys 0.3 MAgs ~286mV ~0.15mA 06230308
SEEIPIN 040V 0.60A  0.1500W  <92% 114mVp,/8MVyys 5.6 MAgys ~15mV ~23mA 06230320
SEVTAPIUMN 080V 0.60A  0..1500W <92% 114mV,/8MVyys 5.6 MAgy ~3mV  ~23mA 06230309
SEINDEPIN 0200V 0.25A  0.1500W  <93% 164MVig/ 38V 3.3 MAgy ~76mV ~1mA 06230310
EEASEPIM 0360V 0.15A  0.1500W  <93% 210mV, /59 MV 24MAgs ~137mV ~06mA 06230311
SEEOSOPIM 0500V  0.10A  0.1500W  <93% 190MVig/48MVigs 07 MAgs ~19mV  ~04mA 06230312
SEZENUPIM 0750V 0.6A 0..1500W  <93% 22V, /60mVys 0.5 Mg ~286mV ~0.23mA 06230313
SEOUSPIPIN 040V 0.120A  0.3000W <92% 1M4mV,y/8mVyy 11 My ~3mV  ~46mA 06230321
EOISPIPIN 080V 0.120A  0.3000W <92% 14mV,/8mVys 11 My ~15mV ~46mA 06230314
SEPNEIPI 0200V 0.50A  0.3000W <93% 164MVig/ 38V 6.5 MAgy ~76mV  ~19mA 06230315
EEAEIPIN 0360V 0.30A  0.3000W <93% 210mVy /59 MV 5 MAgys ~137mV ~12mA 06230316
SEESIPIN 0500V 0.20A  0.3000W <93% 190MVig/48MVigs 1.5 MAgys ~19mV  ~08mA 06230317

YR SPPIE 0...750V 0..12A 0..3000W  <93% 212mV,p /60 Vs 0.9 mAgys ~286mV ~0.5mA 06230318
(1 L 7= i AR I 10 ] 2 2 43 2 %/ Programmable resolution disregarding device errors

@RMS1H: 7EBWL 300 kHzitf Yl FILF(E, PP{E: 7EBWL 20MHzIR Il i i HFAE / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz
G NFRAER LT W45, A SWIE IR ) BE I 7445 U AN [A] / Ordering number of the standard version, models with option 3W installed have different ordering numbers
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EA-PSI 9000 2U 1000w -3000W

B R

Product views

O - = . __ 5 kK ___» _F _~» X 1- O
- § . _ 5 kK __x X _x X . -
- . 5 Xz _~» z = X . -
- POWER BLPRLY . __ x K x X x X . -
" = ;iﬁ’%::::; D D D G G G GRS =
E -_— . x Kk ___» X ¥ N ] -
8 — e =
= ; —_— e e = — —= =
= o — e e e e e == =
= O —_— e s e e = == =
= —_— e e e 0 == o
) = — e e e e == = o
- | |
I 482 mm 1
EIEMES] Front view
PR ORRIGHE
Slot for digital interface module
TIERNSHZ2%iGT
Connector for remote sensing and Share bus
M fEERIED o L g
EF-NE% Galvanically isolated analog interface E/}Hg?u?j:tﬁ%
Master-slave bus | . p
()| 1= T B . I e B P (@
. ; = Output + ' .
e | e . =N 0
= =%
- () (X))
S, A %
& et v E a—r -~ M 4 ®
O usa Ilm-r;m ° ° ® e Power Input O
| 449 mm |
I 1
FRERUEIRE Rear view of base model
O g . S B B a a — )
» & ch Giowial == e = '
- e . Qﬂi Hﬁ! -
= ) i Sy, .
@) oo (@
. B &9 . . &9
* dnsiog B B~ 2 B~ 24 &
o = Mr!:m& » * ® o Power Input O
ORI A F AL E Rear view with option 3W
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EA-PSI 9000 3U 3.3 kW - 15 kW

A mizE L = ER AR

Programmable high efficiency DC Power supplies

R
LTI
T
R ATT

AT
T
LT

=
3

EA-PSI9080-120 2U

000V

2000 B

000A ccl
5000 8

0w
oo W

luJ 1 J| P J| R J|ovp|ocp)|opPP)|oTP) [N\ ) D]

(@) [19~) [Ms ] [use ] option: [IFAB) IEEE) [WC ]

= ZAEMIA400 V,

» MEEI1X95.5%

» N THEREZL . 3.3 kW, 5 kW, 6.6 kW, 10 kW, 3%
15 kW, B AT & £480 kW

» MyHHEE: 40V E 1500 V

» EHEER: 30 A E510A, FEAMTRES100 A

» RERINRIFEGIL LR

» RFMRIFTHEE (OVP, OCP, OPP, OTP)

» BEUNTFTAMER TR REE. RES5EH

* BB BT R

» PREEREO

» NEELRBAERS

» RS EIEIUTIEE

» HEERSEE

= 40 VIERBIS A SELVARE (EN 60950)

» FCAEREREE(E10 sSPUoy < 60 V)

= NEUSBiHO

= EMCHFAEN 61010 4B, BIRSTUVIAIE

» AEHFREOSER, SEFEREKIEEE/GPIBIHO

» LHSCPIHESIES

BEE=

EA-PSI 9000 3U Z 512 — 2K Hi it b B 2 42 il ¥ e &%
SO R, AR E ARG & 2 R e AR AE .
RAUF A2 HAREE B S R IhRE, b P R R A 3
CERERVEN

* Multi-phase input for 400V,

* High efficiency up to 95.5%

* QOutput power ratings: 3.3 kW, 5 kW, 6.6 kW, 10 kW
or 15 kW, expandable up to 480 kw

* Qutput voltages: 40 V up to 1500 V

* QOutput currents: 30 A up to 510 A, expandable up
to 5100 A

* Flexible, power regulated output stage

* Various protection circuits (OVP, OCP, OPP, OTP)

* Intuitive TFT touch panel with display for values,
status and notifications

* Remote sensing with automatic detection

» Galvanically isolated, analog interface

* Integrated true function generator

* Photovoltaic array simulation

* Internal resistance simulation and regulation

= 40V models compliant to SELV (EN 60950)

* Discharge circuit (Uout <60V in<105s)

* USB port integrated

* EMC TUV approved for EN 61010 Class B

» Optional, digital interface modules or alternatively
installed IEEE/GPIB port

* SCPI command language supported

General

The microprocessor controlled high efficiency laboratory power supplies of
series EA-PSI 9000 3U offer multiple functions and features in their stand-
ard version. User-friendly, interactive menu navigation makes the use of
this equipment remarkably easy and most effective.
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Al 4RFE S E R B / Programmable high efficiency DC power supplies
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EA-PSI 90003U 3.3 kW -15 kw

ALK P AR SCRY AT g . A, DAACERIR b
B, AT IR s L e N B AT
NTSEBUE KR ThR, AIACE AIA150  kWAHI42U
HIALAE, LAY FH P /oK.

RN
ARVNFTAE T RHEH R RRNEL LT3R
1§ 340 VZ460 V ACH = FHAZ i HL .

User and process profiles can be edited, saved and archived so that the re-
producibility of a test or other application is improved.

In order to achieve even higher output power, cabinets with up to 150 kW
and up to 42U size can be configured to suit the user’s requirements.

AC input
All models are provided with an active Power Factor Correction circuit and
are designed for a usage on a three-phase supply with 340 V up to 460 V AC.

RF BN

B B 0 A D R A R AT . W] AE
AR PRI A L L, BRAE AR LR
I B A v LA, (ELAE R M AE B KA
JE DAL N o AT IR B E D R AT
W, IO — & st &) iz 1
N o

Auto-ranging power stage

All models are equipped with a flexible auto-ranging out-
put stage which provides a higher output voltage at lower
output current, or a higher output current at lower output
voltage, always limited to the max. nominal output pow-
er. The power set value is adjustable with these models.
Therefore, a wide range of applications can already be cov-
ered by the use of just one unit.

1
Nom

100 % /

Bt

A Z5140...40 VAIO0...1500 Vg HEE, 0.4 ARl
0..510 A%iHi %, 0..3.3 kW, 0..5 kW, 0...10
kWk0...15 kWi SR AN RS o oA T 7=
o e AR L.

TERER B

BUE R AR 200 VERDL R e, Ho A AT
FoA7 — TR L . AR B N B, ERER IR
JE i s AE FL S OGP A B 2260 V DCLL T . %
JE LA N A A N 2 A ) o v FEL s

RIFTHEE

NI ER B, T4 ahBOE — I S R PR AR
(OVP), VLRt (OCP)L i Ty # (OPP) R 5 i Fi
1B

— BB X =AME R — A, B H 2 por
BIOIT, JRAE SRR S8 i A RS E S .
AP IS R RS, WA I, BRI E
ik -

mAE R

T2 RS A N\ I W] B B B A, DALAMER IR
ERER Y ISP i SR A\ i R B R, A
R B R A L, DA DR SRS I P
i HL R A

RERIIED

DC output

DC output voltages between 0..40 V and 0...1500 V, output currents be-
tween 0..40 A and 0...510 A and output power ratings of 0...3.3 kW, 0...5
kW, 0...6.6 kW, 0...10 kW or 0...15 kW are available. The output terminal is
located on the rear panel.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

Remote sensing

The standard sensing input can be connected directly to the load in order to
compensate voltage drops along the power cables up to a certain level. If
the sensing input is connected to the load, the power supply will adjust the
output voltage automatically to make ensure the accurate required voltage
is available at the load.

Analog interface

PRI R s s T, [
EEA UK, #10 V.10 V
0 V.5 VH &, W% EO0...100%!1)4i
MR . HIRAS ThER . B s R
5, Il mez Fov..10Vv
20 V..5 VHEERTEH. o, AL
AN N BHURT A HE B, TR SR o A W 4 L

CV «—
OVP <—
RSD —»

R mode —»
AGND
| mon <—
U mon <— £

There is a galvanically isolated analog interface termi-
nal, located on the rear of the device. It offers analog in-
puts to set voltage, current, power and resistance from
0...100% through control voltages of 0 V... 10V or 0 V...5

;] «<— P prog
+— R prog
—» OT/PF
«+— RC

DGND
—> Uref V. To monitor the output voltage and current, there are
<— 1 prog analog outputs with 0V...10 V or 0 V...5 V. Also, sever-

il <— U prog

al inputs and outputs are available for controlling and

7R .
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EA-PSI 9000 3U 3.3 kW - 15 kw

BResSEHIER

Display and control panel

0.00V

0000 M

AR R ReR
Display with touch panel

| SEORTRES
Knobs for comfortable value
adjustment

|i| L#EAREEHAUSE
%0
use USB port for loading and sav-
ing functions

BOE 5 b S R Th AR AR R s T
o b RORMTFTRA A, A3
HURESE I B A Thfig .

L B B B s A BN S B, AT i
SERLE S HR ThREEAE (AR .

A RRPT L RANEAE, B I AR

ZIB S EHIER

I /English Fa3Z / Chinese

BRI ERE

A F B AT AL 5 A AT — TR R A R )
SERRHCR A S, IFRERE AT T e H s e
ML b o R A A R AR A AR B B, s
— R R E

BB e N PSRBT L B S KL Y i 2=
{E, WIE/ SRR, BN E M.

Set values and actual values of output voltage, output current and output
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 a finger.

Set values of voltage, current, power or resistance (internal resistance sim-
ulation) 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

00 &
00A
05000 B

1350 W

3000 W

1000 £

832 / Russian

87 / German

Function generator

All models within this series include a true function generator which can
generate typical functions, as displayed in the figure below, and apply
them to either the output voltage or the output current. The generator can
be completely 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.

NPT

=i EhiZ iz

Triangle Rectangle Trapezoid

DIN 40839

B 1A R RS R AR HE R B, e
R I PR, R RE T I TK 9941 . IX Lk
A TR ACFI A P AR . 3d e B AR ¥ US B i 11 7
e =Ta Il wto A I WER A e L VE Nl i Y S )
i SE A A R 51

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.
Those 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.
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EA-PSI 90003U 3.3 kW -15 kw

PEAMEA —ADXY R AS, Be A UIEIUR K15
B, WP R BLRRE (CSVI%) e, Ra

MUSE E EAE,
XGRS AN G, WPV £, 18 P
KSR

LA S TR, AT T A 2R,
F P e F

E-MigME

FTAT = iR — A U - e el el f
Bk 2326 AR 57 i, FSEPrris . HI S Zh R
CE, RMERMRS. S/ EREsl i, 5
e E- MRS
eI pa

éé& R TR R AR A
(A fic & . NIRRT a3l
il E=HEID .

There is furthermore a XY generator, which is used to generate other func-
tions, such as Ul or U, which are defined by the user in form of tables (CSV
file) and then loaded from USB drive.

For photovoltaics related tests, a PV curve can be generated and used from
user-adjustable key parameters.

Even more characteristics can be installed for user selection by applying
future firmware updates.

Master-slave

All models feature a digital master-slave bus by default. It can be used to
connect up to 32 units of identical models in parallel operation to a bigger
system with totals formation of the actual value of voltage, current and
power. The configuration of the master-slave system is either completely
done on the control panels of the units or by remote control via any of dig-
ital communication interfaces. Handling of the master unit is possibly by
manual or remote control (any interface).

IR

A7 i IE A & A Windows R 48 1 #

T’EE‘J%%HM&F, CIRYSuy =t eS|
?Fnu, Eﬁfﬂ %an Eﬁ*

AVEWT R S, WoRPTA W E S 5L

Frfii, SCPI5ModBus RTUTE4HIHE

Control software

Included with the device is a control software for Win-
dows PC, which allows for the remote control of multi-
ple identical or even different types of devices. It has a
clearinterface forall setand actual values, a direct input
mode for SCPI and ModBus RTU commands, a firmware

B AR, AT URE, BLRHRRR

update feature and the semi-automatic table control

HEFI B Bt i 2R A

IR

* & 4 RS232. CAN. CANopen. ModBus
TCP. Profibus. Profinet/IO. EtherCATEEthernet
2 BT e RSB B2 I R 77 i Je R (A&
PR UERS ), J5 8 P A L A B O e AR
P i sk, HR R R BT VR
HE AR E . 2% 513470,

= R AT EGPIBG I =AE0 (3 W), AL
O BRI S

» EEERAE (WLEE14400) ¢

» KV LRI, VERLTTTHI145)

IR AT B - S HRATIRIUE 245 8

P E
USBS1E#IEND (FFRES)

USB and analog interface (galvanically isolated)

W EOmE

Slot for digital interfaces
HEZ RS RIEENGF
Terminals for Share bus & sensing

BT
DCoutput

named “Sequencing”.

Options

= Digital interface modules for RS232, CAN, CANopen, ModBus TCP, Profi-
bus, Profinet/10, EtherCAT or Ethernet. The interface slot is located on
the rear panel (standard models only), making it easy for the user to
plug in a new interface or to replace an existing one. The interface will
be automatically detected by the device and requires no or only little
configuration. See page 134.

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default slot for retrofittable interface modules

= High Speed ramping (see page 144) *

= Water Cooling (upon request, also see page 145)

* Not available for all voltages - please quote for availability

Product views

WA E IR RBRH RN T (BARD)
ACinput with inline filter (EU version)
|

[position for teemination resisins

- ®

ﬁ

@

[ 449mm

F-NBLIHT

Connectors for master-slave

FRAERR G AL

Rear view of base model
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EA-PSI 9000 3U 3.3 kW -15 kw
EXNEEEEENE @ R

AU
- BB ARiE

B

- EEH
B R

R

- 0-100% 1) f 2k i #& %

- £10% AU, [RZR I B 2%
- 17 £110-100% il 5 7 i

- W5 #510-90% [ A &%
- SRR

- ELIOR AT 2 388 L IS )

Hif: R
- KR

- 1-100% AUy 5738 1 2 %
- £10% AU\ 1 25 1t 1 %

Hift: &

- KR

RIS

TR T RE

el T s 1

- ERHAXS S 52

- SN B
- Bt xr4h5e (PE)
TGRSR

(ZSIAE =41
WS R
Hern

-WE

- JfitH

Bt O
S
-

- fi th
-U /11 P/ RESHEE
FrERERAE

E79s ANt

e
AR
AR
AHX VR
TAER B
R (58 = ) ¢

AC: Supply
- Voltage standard

- Frequency

- Power factor

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line requlation £10% AUy
- Regulation 10-100% load

- Slew rate 10-90%

- Overvoltage protection

- No load discharge time on DC off
DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Line regulation £10% AU,
DC: Power

- Accuracy

Overvoltage category
Protection

Insulation 1

- ACinput to enclosure

- ACiput to DC output

- DCoutput to enclosure (PE)
Degree of pollution
Protection class

Display and panel

Digital interfaces

- Built-in
- Slot

Analog interface
- Signal range

- Inputs

- Qutputs
- Accuracy U/1/P/R

Parallel operation

Standards

Cooling

Operation temperature
Storage temperature
Relative humidity
Operation altitude
Dimensions (W HD) ©

(1 &5 R~} AR 44 R <) 1 Enclosure only, not overall

(2 551461 / See page 146

32

IR fi 7745 / European models: 340...460'V, 2ph/3ph
S FR 5/ US models: 188...229V, 2ph/3ph
45...66 Hz

>0.99

<HFUTE A 1r10.1% / <0.1% of rated value

<A 5E AEL1110.05% / <0.05% of rated value
<HIEAR10.02% / <0.02% of rated value
<2ms

%K / Max. 30 ms

AT, 0...110% Uyern / Adjustable, 0...110% Uyor,
100% U % 25 /to <60V: /> F-10's/less than 10s

<1 7E {H[170.2% / <0.2% of rated value
<HFLTE B 110.15% / <0.15% of rated value
<HFTE {H170.05% / <0.05% of rated value

<HFE B 1% / <1% of rated value
2
0T, OVP, OPP, OCP, PF ©

2500V DC

2500V DC

KIS, FAAR LS TR K% / Depending on model, see tables
2

1

AT ik B A [ 181 P S 7= % / Graphics display with touch panel

Tx 38 THH BZEUSB; 71/ 1x USB type B for communication

1x GPIB (3VV 12 11 ) BE ) T 14) / 1x GPIB (optional with option 3W)
I R Y B AR (X ARdERRD /

1x for retrofittable plug-in modules (standard models only)

W B 15-6D-SubRHfi, FHLRRE/

Built-in, 15-pole D-Sub (female), galvanically isolated

0..5V 50..10V (R] §]4%) /0...5V 0r 0...10V (switchable)

UL PR IZEFEIT-C, HEiRAHIT-5¢, WREXIT-/
U, 1, PR, Remote on-off, DC output on-off, resistance mode on-off
U/, %, SHEHE/

U/1, Overvoltage, alarms, reference voltage

0..10V: <0.2% 0..5V: <0.4%

AUSEH, I ELSE - IR, ATERZIA32E6 7/
Yes, with master-slave, up to 32 units

EN 61326, [EC1010,EN 61010

EMC3k1E TUVIAIE, 4 /EMCTUV approved according to
IEC61000-6-2:2005

IEC 61000-6-3:2006 Class B / 2525 B

U5 R (AT 3E7K ¥4/ Temperature controlled fans (optional: water)
0...50°C

-20...70°C

<80%, J: ¢ #% / non-condensing

<2000m

19“x 3 HE/3U x 609 mm

© EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted



Al RIZE M ER IR / Programmable high efficiency DC power supplies
|

EA-PSI 90003U 3.3 kW -15 kw

HASH
AT LR &Y Rated voltage & range 0..40V 0..80V 0..200V 0..360V
e e B
- TR FL - Sensing compensation ~1V ~2V ~5V ~7.5V

I B Insulation

- Hifi it <->PE  -Negative DCpole <->PE 400V DC +400V DC +400V DC +400V DC
- HIEM <> PE  -Positive DCpole <->PE 400V DC +400V DC 4600V DC 4600V DC
HE &S Rated current & range 0..170 A 0..170 A 0..70A 0..40 A

- gk 0 - Ripple <80 MAgys <80 mAgys <22 mAs <18 mAgys
HIUE D& Rated power & range 0..3300W 0..5000W 0..5000W 0..5000 W
LV ES Efficiency ~93% ~93% ~95% ~93%
Ut gafe 0 H 5 Programming resolutionU <2 mV <4mV <9mV <15mV
[ ZmFE o 12 Programming resolution| <7 mA <7mA <3mA <2mA
HE e Weight @ ~17kg ~17kg ~17kg ~17kg
1T 95 -Richi @ Ordering number Euro © 06230350 06230351 06230352 06230353
T 9 5 -FE R © Ordering number US © 06238350 06238351 06238352 06238353

RS Technical Data PSI 9500-30 3U PSI 9750-20 3U PSI 9040-340 3U PSI 9040-510 3U

B R
- 4o ¢

- BN BE

- Hiifik <-> PE
- HiIER <-> PE
A L& R

- gupk

i E T Ze &V [
PES

UM gmie o Hi
I o 28
HEC
TG 5 -BR AR ©
W45 -E R @

Rated voltage & range
-Ripple ©

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
Rated current & range

- Ripple ©

Rated power & range
Efficiency

Programming resolution U
Programming resolution |
Weight

Ordering number Euro ©
Ordering number US ©

0..500V

<350 mva
<70 mVRMS

~10V

+725VDC
+1000V DC
0..30A
<16 mAys
0..5000 W
~95.5%
<21mV
<2mA
~17kg
06230354
06238354

0..750V

<800 mVpp
<200 mVRMS

~15V

+725VDC
+1000V DC
0..20A
<16 MAgys
0..5000W
~94%
<31mV
<1mA
~17kg
06230355
06238355

0..40V

<320 mVpp
<25 mVRMg

~1V

+400V DC
+400V DC
0..340A
<160 mAgys
0...6600 W
~93%
<2mV
<14mA
~24kg
06230356
06238356

0..40V

<320 mVpp
<25 mVRMg

~1V

+400V DC
+400V DC
0..510A
<120 mAgys
0..10000 W
~93%
<2mV
<21mA
~30kg
06230363
06238363

HARSH Technical Data PSI 9080-340 3U PSI 9200-140 3U PSI 9360-80 3U PSI 9500-60 3U

e A T
- U ¢

- SR M HLU

R 5 i s

- itk <> PE
- HiEM <-> PE
HiSE P& T

- gy/gz ¢
UE TR &
LV

Ultigmfe o

I g o % 2R
HE e
45 -RR R @
G 5-£ R ©

Rated voltage & range
- Ripple ©

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
Rated current & range

- Ripple ©

Rated power & range
Efficiency

Programming resolution U
Programming resolution |
Weight @

Ordering number Euro ©

Ordering number US ®

0..80V

<320 mVpp
<25 mVRMS

2V

2

+400V DC
+400V DC
0..340 A
<160 mAgys
0...10000 W
~93%
<4mV
<14mA
~24kg
06230357
06238357

0..200V

<300 mVpp
<40 mVRMs

~5V

+400V DC
+600V DC
0..140A
<44 mAgys
0...10000 W
~95%
<9mV
<6mA
~24kg
06230358
06238358

0..360V

<550 mVpp
<65 mVRMS

~7.5V

+400V DC
+600V DC
0..80A
<35 mAus
0...10000 W
~93%
<15mV
<4mA
~24kg
06230359
06238359

0..500V

<350 mVpp
<70 mVRMS

~10V

+725VDC
+1000V DC
0..60 A
<32 mAgus
0..10000 W
~95%
<21mV
<3mA
~24kg
06230360
06238360

(1RMS1H: 7EBWL 300 kHz il & [{JLF{E, PP{E: 7EBWL 20MHzH il &: ) HF{E / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

@2 /J*ﬂjf'EEP& ﬂﬁé% , AT EITh ?JE UENE] / Weight of the base version, models with option(s) may vary
B ONBREERR VT W4, A 3% 15 2 BE P U AS [] / Ordering number of the base version, models with option(s) installed have different ordering numbers

© EA Elektro-Automatik, 2016 447 (&S AN S4T30, 415 5 EHRER 1 / Subject to modification without notice, errors and omissions excepted
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Al RIZES M ER IR / Programmable high efficiency DC power supplies
|

EA-PSI 9000 3U 3.3 kW -15 kW
ERSH

A L&Y Rated voltage & range 0..750V 0..1000V 0..80V 0..200V

- 50 ¢ S i i s

- SRR L - Sensing compensation ~15V ~20V ~25V ~6V

I 5 i Insulation

- Btk <> PE - Negative DCpole <->PE  +725V DC +725VDC +400V DC +400V DC

- HIEM <-> PE - Positive DCpole <->PE 1000V DC 41000V DC +400V DC 4600V DC
HE & Rated current & range 0..40A 0..30A 0..510A 0.210A

- gk - Ripple <32 mAus <22 mAgys <240 MAgys <66 MAws
HE TR Rated power & range 0...10000 W 0..10000 W 0..15000 W 0..15000 W
Py Efficiency ~94% ~95% ~93% ~95%

U gmfemn e Programming resolutionU <31 mV <41mV <4mvV <9mV

|1 FE oy R Programming resolution| <2 mA <2mA <21mA <9mA

Hig @ Weight 2 ~24kg ~24kg ~30kg ~30kg

VI 95 - Rk © Ordering number Euro ©® 06230361 06230362 06230364 06230365
W45 -0 @ Ordering number US © 06238361 06238362 06238364 06238365

BIE LR & Rated voltage & range 0..360V 0..500V 0..1000V 0..750V 0..1500V
CTUN o e BT Er B
- SRR - Sensing compensation ~7.5V ~10V ~20V ~15V ~30V

I 5 i Insulation

- Ei G <-> PE  -Negative DCpole <->PE 400V DC +725VDC +725VDC +725VDC +725V DC
- HIEM <-> PE  -Positive DCpole <->PE  +600V DC 41000V DC +1000V DC 41000V DC #1500V DC
HUE & Rated current & range 0..120A 0..90A 0..40A 0..60A 0..30A

- S - Ripple © <50 mAgys <48 mAgys <22 mAgys <48 mAgys <26 mAgys
HUE DI 240 Rated power & range 0..15000 W 0..15000 W 0..15000 W 0..15000 W 0..15000 W
Py Efficiency ~93% ~95% ~95% ~94% ~95%

U g Fe 53 % Programming resolution U~ <15mV <21mV <41mvV <31mV <61mV
|14 2 7 Programming resolution| <5 mA <4mA <2mA <3mA <2mA
i @ Weight ~30kg ~30kg ~30kg ~30kg ~30kg
VT 95Kk © Ordering number Euro ©® 06230366 06230367 06230370 06230368 06230369
WG4 5-EhR @ Ordering number US © 06238366 06238367 06238370 06238368 06238369

(IRMSii: #EBWL 300 kHzIf M ({LFAi, PPAi: #EBWL 20MHzI I 5 T HF KL / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz
Q AbRUERR I E L, AP IR ﬁlé B AN 7] / Weight of the base version, models with option(s) may vary
G ABRAERR I TT WG 5, 30 T Th R 1 A [+] // Ordering number of the base version, models with option(s) installed have different ordering numbers

Pt E Product views

i 3 L L3 & & &
—H— Tttt T+t
-, D I GED G G G G =
=1 P— — = = ===n =
1 -
@ - 0., 15000W —— =
8 = y o e e o o e =y
E] = — =
3 = — e e —= — —— =—= -
= — = — =
-’ — o

OF =R O

(o] = =
= =
=g——g—— 1
- =

o . L L o

| 483 mm |
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EA-PSI 9000 3U SLAVE 15 kW

EA-PSI 9000 3UZRFIMHLEIRIEIR
Slave power supply modules for series EA-PSI 9000 3U

]
i
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L
R

i
QLTI TTHTTCCTY

iégg
=8
t$-3

HS

55

ISENNIINIRIREEIIRID?

EA-PS19500-00 3U Slave

—mRIEE
BFRN “ MM S BIEA-PSI 9000 3U Slave %
B, APLE Y EEA-PSI 9000 3U £ %115kWHL 5 (1)

D&, HIEWA WA, ENTAIIFEL, JFEAT -
5, mEHE32E8, LISRMSHUE ) F k480 kKW

MERHIE RS . A HAR R #S 5 EA-PSI 9000
SURSI—HE—FE, i 7 LA 15

BIESEE
AL (10 32 1 T AR 3 2038 T LA B AR . LA

Fah#lE. WEHRERE, ’ASHILALEDLT,
—ANEHL, BLR—AUSBIR . A RIIZRITHRUSB
b AL B RS, HLWEA Power Control (K

F-N&RE

- ARG IEC B ] 5 SJCIRGE . R MBI B L2
e, LI — 19" WU N . K™ i B RS
g, JFBCABATR BRI GELERE%) , HET-
MBI M EOERE R . BN EMBRIECON R
2 MARAE, SR 5 A 2 0K 1 T B P 2 K
HORCE, JFHER IR (i s e

Al

o F

B eonas
LR

T
RROO
LTI
LT
T
LTI

Il
L AL L 3444

General

The so-called “slave module” of series EA-PSI 9000 3U Slave are available
for quick and cost saving power extension of 15 kw models of series EA-PSI
9000 3U. Their purpose is to run in parallel connection and master-slave
operation of up to 32 units in total, in order to achieve DC power supply
systems with power ratings of up to 480 kW. All technical specifications
are identical to EA-PSI 9000 3U series, except for the available connectors.

Handling and configuration

The extensive control panel, as usual with reqular power supply models,
has been reduced to the absolute necessary. For manual handling, status
indication and configuration it offers a few LEDs, a pushbutton and an USB
port. The devices are configured with software through the front USB port,
for example with EA Power Control (see page 136).

Master-slave system

Configuring a master-slave system is very quick and easy. The slave mod-
ules and the master unit are installed together, for example in a 19" cab-
inet. Then they are connected to the AC supply and paralleled on their DC
outputs (cables or copper bars), plus also linked via master-slave bus and
Share bus. The only thing to do on the master is to enable master-slave and
the system will self-configure to the number of powered units and repre-
sent itself to the user or a control software accordingly.

I o o i e e v
0..15000W  0..80V 0.510A  ~30kg  EA-PSI9080-5103U 483mmx3HE/3Ux610mm 06290364
0.15000W 0.200V  0.210A  ~30kg  EA-PSI9200-2103U 483mmx3HE/3Ux610mm 06290365
0.15000W 0.360V  0.120A  ~30kg  EA-PSI9360-1203U 483mmx3HE/3Ux610mm 06290366
0.15000W 0.500V  0.9A  ~30kg  EAPSI9S00-903U 483mmx3HE/3Ux610mm 06290367
0.1500W 0.750V  0.60A  ~30kg  EAPSI97S0-603U 483 mmx3HE/3Ux610mm 06290368
0.15000W 0.1500V  0.30A  ~30kg  EAPSI91S00303U 483mmx3HE/3Ux610mm 06290369

it
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EA-PSI 9000 WR 3U 5 kW -15 kW

FE EMA NS EREIR

High efficiency DC Power supplies with extended AC input range

R
LTI
T
R ATT

AT
T
LT

=
3

EA-PSI9200-210 WR 3U

000V

2000 B

000A ccl
5000 8

0w
oo W

luJ 1 J| P J| R ]J|ovp|ocp)|opPP)|oTP) [N\ ) D)

(@) [19~) [Ms ] [use ] option: [IFAB) IEEE) [WC ]

" ZiEAIN342-528 V,

» MEEIX95.5%

» IR 5 KW, 10 KW, %15 kW, T8 B
%480 kW

= MEEE: 40V E 1500V

» R 30 A £ 510A, FEAMTRES100 A

» RERINRIFEGIL LR

» RFMRIFTHEE (OVP, OCP, OPP, OTP)

» NEELRBAERS

» RS EIEIUTIEE

» NPREISEEE

=

EA-PSI 9000 WR 3U Z 1l /& — K H i A #2847 i1l 1)
R RSEEG = HYR, E A2 RATHLEA-PSI 9000 3U R %
TE AL At H 7 T P T 2 B At L oty T 3 4 B A e
H1 9380 V, 400 V480 V/(1)iif FH A3 .
ARZRFIEIN T —AThRE, N5k 1 B H 0 FE
B SEE) o X0 K FH ARSI RE K
AR FH A A B, DR O oK PH B8 306 AR 8% 2L 55 FL R
R, AT LRI

R

FRINZFRFRLWR “4RFE “9yaH” , 5342 V - 528
VT E MmN BE . i e thie 5 2 8F AR
ZHHBSEA-PSI 9000 3U &%) —FE .

* Multi-phase input for 342 - 528V,

* High efficiency up to 95.5%

* Output power ratings: 5 kW, 10 kW or 15 kW, ex-
pandable up to 480 kW

* Qutput voltages: 40 V up to 1500 V

* Qutput currents: 30 A up to 510 A, expandable up
to 5100 A

* Flexible, power regulated output stage

* Various protection circuits (OVP, OCP, OPP, OTP)

* Integrated true function generator

* Photovoltaic array simulation

* Internal resistance simulation and regulation

General

The microprocessor controlled high efficiency power supplies of series EA-
PSI9000 WR 3U are an advancement of the well-known series EA-PSI 9000
3U regarding the AC supply connection to common international grids with
380V,400V or 480 V nominal voltage.

The series furthermore features increased insulation of the DC output
against ground (see technical specifications). This is especially required for
photovoltaics applications such as solar panel simulation, in which solar in-
verters are connected to the power supply while running end tests.

AC supply

The “WR” in the name stands for “wide range” and point to the extended
ACinputrange of 342 - 528 V. All other functionality and most of the tech-
nical specifications are identical to series EA-PSI 9000 3U.
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FESEEM AR E R EIR / DC power supplies with extended AC input range

EA-PSI 9000 WR 3U 5 kW - 15 kw

T RINRE

KEINE KWRLS DR A Y 2480 kW, #IF
Frid B MHL R FIEA-PSI 9000 WR 3U Slaven] EAsk
. efIfmaEE-NRRTigT, IFSARIIN—4
MSERNTEHIFE. —MZRGEIT LY K326
Plas.

R, BATAT DASR (it 4= A G B 4 B I 48 R BL
M, WAt ZHE RS . E2EEES% 1138

o

Bt

HEA-PSI 9000 3URZFIMHLL, & FRFIZ H4 %4
PIRS, Hp— s —IkAHmre0 VES. X
AN HL R 200 e 0 B T R KR (SELV) [ R H
. BRI P RTE6O VA1500 VEGHLE, 20 A%
510 A, IhZE N5 KWZE15 KW 7] 8 S 3k 4Tk .

RN

* &M TRS232, CAN, CANopen, ModBus TCP,
Profibus, Profinet/IOT , EtherCAT & Ethernetft)
BerE OB, B RS T = h JE R SRR,
TE3WIETI A « AP RTERAREND, @tk
Sy IHR . B O-REeH = mE sh A 2, B8k
NFER DI E, WS H 134,

o 7 E GPIBE I ) = B H2 1 (BW) 7] MR B rT i
BB HCER S i

o HURERR IR (WL 144) ¢

o JREIN L AL, LT 145)

* AR HLR O A S R

Extensibility

For power extension of the 15 kW models in this series up to 480 kW there
are so-called slave units from series EA-PSI 9000 WR 3U Slave available.
Those are intended to run in master-slave mode and parallel connection
with a master unit of this series, while the system can be extended to have
up to 32 units in total.

Upon request, fully configured and ready-to-use cabinets, even as mul-
ti-cabinet system, are available. More information about these system can
found from page 138.

DC output

Compared to series EA-PSI 9000 3U this series features four additional
models, amongst them for the first time models with 60 V rating. These
are intended especially for the use in applications which requires extra low
safety voltages (SELV). Thus the user can choose between models with DC
voltages of 60 V to 1500 V, currents of 20 A to 510 A and power ratings of
5kWto 15kW.

Options

= Digital interface modules for RS232, CAN, CANopen, ModBus TCP, Profi-
bus, Profinet/I0, EtherCAT or Ethernet. The interface slot is located on
the rear panel (only standard models without option 3W), making it
easy for the user to plug in a new interface or to replace an existing one.
The interface will be automatically detected by the device and requires
no or only little configuration. See page 134.

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default slot for retrofittable interface modules

= High Speed ramping (see page 144) *

= Water cooling (upon request, also see page 145)

* Not available for all voltages - please quote for availability

fe

g Master
Slave 1

[

[

[

I

|

= 1

Slave 31

PSI19000 WR 5 PSI 9000 WR Slave 22 71 ()37 32 Jir 74 /&)

Principle view of PSI 9000 WR with PSI 9000 WR Slave
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FESEEM AR E R EIR / DC power supplies with extended AC input range

EA-PSI 9000 WR 3U 5 kW - 15 kwW

i HhE AC: Supply

- & -Voltage 342..528V, 2ph/3ph

- B - Frequency 45..66 Hz

- IR - Power factor >0.99

Hij: & DC: Voltage

- A - Accuracy <HEAE10.1% / <0.1% of rated value

- 0-100% ) f1 48 1 B %
- W E10-90% [ 2 2
- AR

- ELILOR AT 25 388 L IS )

- Regulation 0-100% load

- Slew rate 10-90%

- Overvoltage protection

- No load discharge time on DC off

<2ms

K/ Max. 30 ms

T, 0..110% Uyenn / Adjustable, 0...110% Uyor
100% U % 22 /to <60V: 2> 105/ less than 10 s

Hift: DC: Current

- N - Accuracy <A TEAEI170.2% / <0.2% of rating
Hij: % DC: Power

- NG - Accuracy <HEAE 1% / <1% of rated value
R Overvoltage category 2

R4 T BE Protection 0T, OVP, OCP, OPP, PF ©

b 2 e 1 Insulation 1

- AN Fh T - ACinput to enclosure 2500V DC

- A ik N L - ACinput to DC output 2500V DC

- Bt xr4h5e (PE)

- DCoutput to enclosure (PE)

AV ST %, HAK W5 TR ZE A% / Depending on model, see tables

BREAS TR Display and panel S fi R T AP P11 S5 75 2% / Graphiics display with touch panel
o . AISEPL, G ESEE-M, AHEEZIA32G M (BILERL) /
FEEL A Parallel operation ) e
Yes, with true master-slave, up to 32 units (via Share bus)
HIVA 7 2 Cooling TR XU (AT 7K ¥ )/ Temperature controlled fans (optional: water)

(A FESE, 844 SE / Endlosure only, not overall

(2 7] 2 T 1Hi 146 / See page 146
= T fEEs 2
we  |er  |ex  |mm  |ZETEA ——
‘ BHROMINHTE | ERERITINE

=
dJjo

EEN ST
0.5000W  0.60V  0.170A  ~18ky - 400 Vo 400 Vo 06270350
0.5000W 0.8V 0.170A  ~18kg - +400Vy +400 Vi 06270351
0.5000W  0.200V  0.70A  ~18kg - 400V 600V 06270352
0.5000W  0.360V  0.40A  ~18ky - 400 Vo 600 Vo 06270353
0.5000W  0.500V  0.30A  ~18kg - 1500V 1800V 06270354
0.5000W 0750V 0.20A  ~18ky - 1500 Vic 1800 Vic 06270355
0.10000W 0.6V  0.340A ~2kg - 400 Vi 400 Vi 06270356
0.1000W 0.80V  0.340A  ~25ky - 400 Vo 400 Vo 06270357
0.10000W 0.200V  0.140A  ~2kg - 400 Vi 600V 06270358
0.1000W 0.360V  0.80A  ~25ky - 400 Vo 600 Vo 06270359
0.10000W 0.500V  0.60A  ~25kg - 1500 Vi 1800 Vi 06270360
0.1000W 0.750V  0.40A  ~25ky - 1500 Vic 1800 Vic 06270361
0.15000W 0.6V  0.510A  ~32kg - 400 Vi 400 Vi 06270363
0.1500W 0.80V  0.510A  ~32kg  2H/yes  400Vy 400 Vs 06270364
0.15000W 0.200V  0.210A  ~32ky  RHI/yes 400y 400V 06270365
0.1500W 0.360V  0.10A  ~32kg  RH/yes  400Vy 600 Vs 06270366
0.15000W 0.500V  0.90A  ~32ky  EI/yes  £1500V 1800 Vic 06270367
0.1500W 0.750V  0.60A  ~32kg  RHI/yes  +1500V 1800 Vic 06270368
0.15000W 0.1000V  0.40A  ~32ky  RI/yes  £1500V 1800 Vic 06270370
0.1500W 0.1500V  0.30A  ~32kg  REI/yes  +1500V 1800 Vic 06270369

(VTG 5 bR dERR ) 4 TR B 34 T50 2 56 £ 43 5 U AN 7] / Ordering number of the standard version, special models or models with options have different ordering numbers

W
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EA-PSI 9000 WR 3U SLAVE 15 kW

EA-PSI 9000 WR 3U & 51|\ HL EE iR R 3R

Slave power supply modules for series EA-PSI 9000 WR 3U
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EA-PS19500-00 WR 3U Slave

—fRIE2

EA-PSI 9000 WR 3U Slave %% 415 kW “ M\HL
7, JURCEA-PSI 9000 WR 3UZ 5N S .

HEMSAT KA, YU —1~M30 kW
%480 KWHIHERS . SO I8, T E-N
BlE, mEWHEI2EG. T BARMIH SEA-PSI
9000 WR 3U R4 —#L—FF, BT JLAN &R T4,

BIESEE
T e (4 i) i ARORS 4 209 R LA B . N
GFshE. REBERERE, AL EJLALED
1T, — M, LR —ANUSBEG H . A RIILHTIR
USBi Al @ # A4 Ad &, LLIEA Power Control (
W, 13671) .

F-N&RE

- ARG BC B ] 5 SCIRGE . R BB B L2
e, LI — 19" WU . R i B RSt
g, JFBCMBATR BRI GELERER%) , AT
MBI M EOERIE R . TN EMBRIECON R
2 MARAE, SR 5 A 2 0K 12 T B P 2 K
HORCE, JFHER U (i s e

§] lll
i :

Il i=:::
LA LT L L1944

General

Series EA-PSI 9000 WR 3U Slave features 15 kW “slave modules”, matching
the corresponding models of series EA-PSI 9000 WR 3U. Their purpose is to
extend the total power and quickly build systems from 30 kW up to 480 kW
rated power. They are designed to run in parallel connection and mas-
ter-slave operation of up to 32 units in total. All technical specification are
identical to EA-PSI 9000 WR 3U series, except for the available connectors.

Handling and configuration

The extensive control panel, as usual with reqular power supply models,
has been reduced to the absolute necessary. For manual handling, status
indication and configuration it offers a few LEDs, a pushbutton and an USB
port. The devices are configured with software through the front USB port,
for example with EA Power Control (see page 136).

Master-slave system

Configuring a master-slave system is done by installing the slave modules
and the master unit in, for example, a 19” cabinet. Then they are connected
to the ACsupply and paralleled on their DC outputs (cables or copper bars),
plus also linked via master-slave bus and Share bus. The only thing to do on
the master is to enable master-slave and the system will self-configure to
the number of powered units and represent itself to the user or a control
software accordingly.

RIS 0.15000W 080V 0.510A  ~32kg  EA-PSI9080-5T0WR3U 483mmx3HE/3Ux670mm 06280364
XSS LNTETEES 0..15000W  0.200V  0.210A  ~32kg  EA-PSI9200-210WR3U 483mmx3HE/3Ux670mm 06280365
R 0.15000W 0360V 0.10A  ~32kg  EAPSI9360-120WR3U 483 mmx3HE/3Ux670mm 06280366
EESIENENTETE T 0.15000W  0.500V  0.90A  ~32kg  EA-PSI9S00-90WR3U 483mmx3HE/3Ux670mm 06280367
EEDETITETE 0.15000W 0750V 0.60A  ~32kg  EAPSI9750-60WR3U 483 mmx3HE/3Ux670mm 06280368
EESTOIETRE 0..15000W  0..1000V  0.40A  ~32kg  EA-PSI91000-40WR3U 483mmx3HE/3Ux670mm 06280370
EXZEETETETETS o..15000W  0.1500V  0.30A  ~32kg  EAPSI9TS00-30WR3U 483 mmx3HE/3Ux670mm 06280369

oo
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EA-PSI 9000 15U/24U 30 kW - 90 kw

A mIZE A E R EIR

Programmable high efficiency DC Power supplies

EA-PS19000 15U

EA-PSI9000 24U

[ u |

' J{ P J[ R J|ove]|ocp]|opp][oTR) [/\ ) [E=S)

Option: we,

= = FEMIANEJE400 V 5 50/60 Hz
= HIHINER: 7230 KWFHI90 kW2 (8]
= HiHEE: 80 V, 200 V, 360 V, 500 V, 750 V,
1500 V
= M ERANA3060 A
» AT, LELT, _IIZLHth’zéEFH
= W £PSI19000 3U R#5IEIR, BEBTIThEE
» ERBAERS
= AEUSBS#EIENO
= ALEEOERIGE, AT Profinet,  Profibus,
CAN, CANopen, RS232, EthernetzModBus
TCP
= %#FSCPI5ModBus RTU$E%
» R BTFTHER

B

EA-PSI 9000 15U/24U %71, & HPSI 9000 3U A%
RIZRAL S A TR AER 197 HUREY R 17 K (¥ 7
dho SEREALRSORMANFIIECE, T2 MSHIA A 1 D)3

il o
—ANHUAE R Ge ] B M E — S SR 0 K T % LY
Al FA AR SR, R EAPSI 9000 3U %

FIbRHER S AR T RE -

— AR KA, —FK 15 U, AlTERR
30 kW45 KWIIhR, H—@ 24 Us, 60
kKW, 75 kW1590 KWHIhZ. MR AT 81
SE, A VYAFE AT [E 5 . AN RS0 n] 4R B
IR RIEGEH . 2T EAE AR TER .

* For three-phase supply 400 V and 50/60 Hz
= Output power ratings: between 30 kW and 90 kW
* Output voltages: 80 V, 200 V, 360 V, 500 V, 750 V,
1500V
= Currents of up to 3060 A
* Pre-configured, pre-wired, ready to be installed
* Including power supplies of series EA-PSI 9000 3U
with:
* True function generator
* USB and analog interface builtin
* Slot for optional interface modules Profinet,
Profibus, CAN, CANopen, RS232, Ethernet, Mod-
Bus TCP
= Support for SCPl and ModBus RTU commands
* Colour TFT touch panel

General

The new series EA-PSI 9000 15U/24U extends the power supply series EA-
PSI 9000 3U with high power model in standard 19” cabinets. There is a
choice of 30 different configurations in 5 different power ratings.

A cabinet system is considered as a single power supply device with ex-
tended power, with manual handling and remote control being usual,
while offering the same features like the standard models of EA-PSI 9000
3U series.

There will be two base cabinets, one with 15 U of height for 30 kW and 45
kW and one with 24 U of height for 60 kW, 75 kW and 90 kW. The cabinet
itself has lockable rear and front doors, as well as four casters which can be
fixed. The system will be shipped completely configured and will be ready
to use right after installation on location.

40 © EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted



Al 4RFE S E R B / Programmable high efficiency DC power supplies

EA-PSI 9000 15U/24U 30 kw - 90 kw

WRFEENEE (v
A% Z N P AT B (4 % L 2l SR A AT R R
B AR R R IR B B R R, B
FEAR HL L I A R v HEL AL, (B R MR
FERRKBUE D RWE N . EANTRRED) | =
AT, U - 67 i AE A o
JZ IR -

"\ Auto-ranging power stage

All models are equipped with a flexible auto-ranging out-
put stage which provides a higher output voltage at lower
output current, or a higher output current at lower output
voltage, always limited to the max. nominal output pow-
1 er. The power set value is adjustable with these models.
Therefore, a wide range of applications can already be cov-
ered by the use of just one unit.

Bt

A Z%40...40 VAIO...1500 VigH B, 0...60 AR
0...3060 A%, 0..30 kW, 0...45 kW, 0...60
kKW, 0...75 kWk0...90 kWi i DR IR RS . %
57 7 b JE AR L.

Ere SiEHmEmR

W S S brdi R . RS D R AR TE RN T
KRR L. BEKTFTRR N s, H—1Fh
A RESE T T A Thie .

e B B A R A S, WA R
SERLE . L. ThAREUEE (BB

AR AMRLE, ATHUE A BRI
ZIBS IEHImER

13 / Chinese

I / English

BRI RS

ARV P RS BA — T N T SR R A
SERRBUR S, T RERE S AT T Y s B H
MU b o R AR A R AT AR R R i L, BRI
—H TR E

T v bR B O P SR BE T L ) S K Y e %=
{E, IR/ SR BREE, BB EE M.

RN

= i 4+ RS232. CAN. CANopen. ModBus
TCP. Profibus. Profinet/|O. EtherCAT & Ethernet
A - e RS B VR A 7= A JE il (&
XTARUERS ), T8 7 46 E TR P Bl e 2 i A
o i Bk O, HAR R TR E ATV L
BEAHICE. 3% 513401,

» KRR (BT AT, AT WL 145)

» HHAEIEFT IR, T OG LA S AT R A A 2% FH R 22
IR 2ME I E RS
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DC output

DC output voltages between 0...80 V and 0...1500 V, output currents be-
tween 0...60 A and 0...3060 A and output power ratings of 0...30 kW, 0...45
kW, 0...60 kW, 0...75 kW or 0...90 kW are available. The output terminal is
located on the rear panel.

Display and control panel

Set values and actual values of output voltage, output current and output
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 a finger.

Set values of voltage, current, power or resistance (internal resistance sim-
ulation) 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

532 / Russian 83 / German
Function generator

All models within this series include a true function generator which can
generate typical functions, as displayed in the figure below, and apply
them to either the output voltage or the output current. The generator can
be completely 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.

Options

= Digital interface modules for RS232, CAN, CANopen, ModBus TCP, Profi-
bus, Profinet/I0, EtherCAT or Ethernet. The interface slot is located on
the rear panel (standard models only), making it easy for the user to
plug in a new interface or to replace an existing one. The interface will
be automatically detected by the device and requires no or only little
configuration. See page 134.

= Water cooling (upon request, also see page 145)

= Emergency stop system with stop switch, door contacts and screw ter-
minals for external breaker contacts
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Al wRIZES M ER IR / Programmable high efficiency DC power supplies
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EA-PSI 9000 15U/24U 30 kW - 90 kW

SZRANIR /

ACinput terminal

7

BEiRBLin/
DCbus terminal

=L

o N
s
S =
= 38
T =
= =
N
S
£q
S &
o
= [l
=

capacitance
0..80V 0.100A  0.30kW  S08mF  ~56A £400V  +400V  1SHE/ U 06400601
0.200V  0.40A  0.30kW  151mF  ~S6A 400V +600V  1SHE/ U 06400602
0.360V  0.240A  0.30kW  24004F ~56A £400V  +600V 1SHE/U 06400603
0.500V  0.180A  0.30kW  1SI8)F  ~56A £725V +1000V 1SHE/ U 06400604
0750V 0.120A  0.30kW  618yF ~56A £725V  +1000V 1SHE/ U 06400605
0.1500V  0.60A 0.30kW  168yF ~56A 1000V +1800V 1SHE/ U 06400606
0..80V 0.1530A  0.45KW  T6ImF ~84A £400V  +400V  1SHE/U 06400607
0.200V  0.60A  0.45KW  27mF  ~84A £400V  +600V  1SHE/U 06400608
0.360V  0.360A  0.45kW 36004 ~ 84 £400V  +600V  1SHE/U 06400609
0.500V  0.270A  0.45KW  277yF  ~84A £725V +1000V 1SHE/ U 06400610
0750V 0.180A  0.45kW 9274 ~ 84 £725V +1000V 1SHE/ U 06400611
0.1500V  0.90A 0.45KW 2524 ~ 84 1000V +1800V 1SHE/ U 06400612
0..80V 0.200A  0.60kW  1015mF  ~112A £400V  +400V  24HE/U 06400613
0.200V  0.80A  0.60kW  302mF  ~112A 400V +600V  24HE/U 06400614
0.360V  0.480A  0.60kW 48004 ~ 1124 £400V  +600V  24HE/U 06400615
0.500V  0.360A  0.60kW  3036yF  ~112A £725V +1000V 24HE/U 06400616
0750V 0.240A  0.60kW  1236yF ~ 1124 =725V +1000V 24HE/U 06400617
0.1500V  0.10A  0.60kW  3364F ~ 1124 +1000V +1800V 24HE/U 06400618
0..80V 0.250A  0.75KW  127mF ~140A £400V 4400V 24HE/U 06400619
0.200V  0.1050A  0.75KW  378mF  ~T140A 400V +600V  24HE/U 06400620
0.360V  0.600A  0.75kW 60004 ~140A £400V  +600V  24HE/U 06400621
0.500V  0.45A  0.75KW  37950F  ~140A £725V +1000V 24HE/U 06400622
0.750V  0.300A  0.75kW  15454F ~140A =725V +1000V 24HE/U 06400623
01500V 0.150A  0.7SKW 4204 ~ 1404 +1000V +1800V 24HE/U 06400624
0..80V 0.300A  0.90kW  1523mF  ~T68A £400V  +400V  24HE/U 06400625
0.200V  0.1260A  0.90kW  454mF  ~168A 400V +600V  24HE/U 06400626
0.3V 0.720A  0.90kW  72004F  ~168A 400V +600V  24HE/U 06400627
0.500V  0.540A  0.90KW  4SS4yF  ~168A £725V +1000V 24HE/U 06400628
0.750V  0.360A  0.90kW  1854yF ~ 1684 =725V +1000V 24HE/U 06400629
0.1500V  0.180A  0.90KW  504yF ~ 1684 1000V +1800V 24HE/U 06400630

B
)Y
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Al RIZE M ER IR / Programmable high efficiency DC power supplies
|

EA-PSI 9000 15U/24U 30 kw - 90 kw
Series EA-PSI 9000 15U & EA-PSI 9000 24U / &5

LAt ACSupply

- Ik -Voltage 340...460V, 3ph

- A - Frequency 45...66 Hz

- DR - Power factor >0.99

Hij: HE DC: Voltage

- G - Accuracy <HIEAELIT]0.1% / <0.1% of rated value

- 0-100% 1 i B i # & - Load regulation 0-100% <HIURE 1 1110.05% / <0.05% of rated value

- £10% AU, HIZEIREER - Line regulation £10% AUy <HIFE L 110.02% / <0.02% of rated value

- 7 710-100% 1 2 75 i - Regulation 10-100% load <2ms

- 117 %510-90% 1R - Slew rate 10-90% %K / Max. 30 ms

- W ERP - Overvoltage protection T, 0...110% Uyenn / Adjustable, 0...110% Uy
- BRI 25 3B 18] - No load discharge time on DCoff — 100% U B# %2 /to <60V: 2>-F-10'5/ less than 105
Hif: H DC: Current

- KRR - Accuracy <HE A 110.2% / <0.2% of rated value

- 1-100% AU 6 28 1 e 2
- +10% AU 2R i R

Hift: &

- KA
pUREE Y

TRy ohae

el g i

- ZHEARS S 5E

- RN B
- Hiisr 5t 5% (PE)

TR
R4
R 28 ST
e

- W

-

B

- (55

-U/ 1/ P/ R
T
SR
A
AT
TR
I

piidis

TR

R (3 4 1%)

(1 WLZ5146 71 / See page 146

- Load requlation 1-100% AU,
- Line regulation +10% AU,
DC: Power

- Accuracy

Overvoltage category
Protection

Insulation

- ACinput to enclosure

- ACinput to DC output

- DCoutput to enclosure (PE)

Degree of pollution
Protection class
Display and panel
Digital interfaces

- Built-in

- Slot

Analog interface

- Signal range

- Accuracy U/1/P/R
Series operation
Parallel operation

Standards

Cooling

Ambient temperature
Storage temperature
Relative humidity
Operation altitude

Dimensions (W H D)

<K 7E 18 [10.15% / <0.15% of rated value
<5 {ELI10.05% / <0.05% of rated value

<HHEAH HI1% / <1% of rated value
2
0T, OVP, OPP, OCP, PF

2500V DC

2500V DC

KBS, HAA LGB S MiE R/
Depending on model, see model table

2

1

T b5 5E 1) U S5 7 4 / Graphics display with touch panel

Tx 38 1A H BZEUSB; 11 / 1x USB type B for communication
Tx AT PR3N P B AR / 1x for retrofittable plug-in modules

P E 15-%1D-Sub Bk, FLREES/
Builtin, 15-pole D-Sub (female), galvanically isolated

0.5V E%0..10V (M #£42) /0..5V 0r0...10V (switchable)
0..10V: <0.2% 0..5V: <0.4%
7t /' No

& / No

EN 61326, IEC 1010, EN 61010
IEC 61000-6-3:2006 Class B / £5£2K B

W (AJ%E: 7K¥% ) /Temperature controlled fans (optional: water)
0...40°C

-20...70°C

<80%, Ji: 4t i / non-condensing

<2000 m

19“x 15 HE /U x 1000 mm
19“x 24 HE/ U x 1000 mm

© EA Elektro-Automatik, 2016 447 (&S AN S4T30, 415 5 EHRER 1 / Subject to modification without notice, errors and omissions excepted 43



EA-PS 9000 1U 1500w & 3000W

A RIZSCI = HIR IR

Programmable laboratory DC Power supplies

EA-PS 9080-100 1U

c

Lu 1

| P J|ove)[ocp)|opp) oTP) [T ) 19" ) )

[uss ] [LAN

Yo EM B E100...264 V (1500 WHI2)
MEEIE 95%

HHIhE . 0..1500 W 3% 0..3000 W
HHEE: 0.80V £0..750 V
e 0.6 A E 0..100 A

RIE IR A= R

B MIRIFEE (OVP, OCP, OPP, OTP)
HIRBNEREHER, TERIRE, BE
1, RESREER

TAE R

HE BT FHIEE

HiREERIED

BRERNSE, M1 US (44 mm)
BIEXEES

AMEUSBS LIAMEHO

EMCHF&EN 550220 %45 Bk

Y SCPIESIES

BE=

EA-PS 9000 1UZRF1 & 2K f s b B 2542 il 1Y S 562
Y. HARER S & 2 MO ge ke, ibH P
i SRS 7 F . ARk . BT iX S8 I R 4 30k 46 76
44 mmEFEIFE o

P ) ThO AR 37 BT o AR AN AL NN IR, DA
JHALEDYT o[RS A — s A i 5 RS 1
R R AS, NI T = i A .

it PN

KRBT RS R AT 2 Bl 3 T A B IE 2
#%, 1.5 KWLL R A5 #E100 V, 52264 V, [N
JE 3 A

* Wideinput range 100...264 V (1500W models)

= High efficiency up to 95%

* QOutput power ratings: 0..1500 W or 0...3000 W

= QOutput voltages: 0...40 V up to 0...750 V

* QOutput currents:0...6 Aupto 0...100 A

* Flexible, power regulated output stage

= Various protection circuits (OVP, OCP, OPP, OTP)

= Control panel with pushbuttons and blue LCD for
actual values, set values, status and alarms

* Remote sensing

= Share bus for support of parallel connection

= Galvanically isolated, analog interface

= Very low height of only 1 U (44 mm)

* Temperature controlled fans for cooling

= USB and Ethernet port integrated

* EMC according to EN 55022 Class B

= SCPI command language supported

General

The microprocessor controlled laboratory power supplies of series EA-PS
9000 1U offer many functions and features in their standard version, mak-
ing the use of this equipment remarkably easy and most effective. All this
comes in a flat design with only 44 mm of height.

The clearly arranged control panel features two rotary knobs, six pushbut-
tons and two LEDs. Together with an illuminated, blue LCD display for all
values and status it simplifies the use of the device.

ACinput

All units are provided with an active Power Factor Correction circuit and
models up to 1.5 kW are even suitable for a worldwide operation on a sup-
ply from 100 Vy up to 264 V.

44 ©EA Elektro-Automatik, 2016 WA AN AT K1, $H7 518 RBR 4T / Subject to modification without notice, errors and omissions excepted



Al YRFE S8 = B R EIR / Programmable laboratory DC power supplies

EA-PS 9000 1U 1500 W & 3000W

9 b Ty 5 500 1 7 ok # 2x E N HL TS AR 3
B H AR, 1.5 KWL S fE A A HL T A
100...1150 V, 5451 KW 3 KWEL S 7ER N By
180...207V, 75T 1 %72.5 kKW

Both power classes reduce the output power automatically when the input
supply is low, so the 1.5 kW models can still provide T kW power with an
input supply of 100...150 V,c and the 3 kW models can still provide 2.5 kW
at 180...207 V.

ThE .
T 5055 0 4 H 5 5T 35 L T o

5 1 L DT A P B0 A P
B LR LS A A B 1)
AE N, SRR, K
{5 P — 7 i A R 262 O

Power

All models are equipped with a flexible auto-ranging output
stage which provides a higher output voltage at lower output
current, or a higher output current at lower output voltage, al-
ways limited to the max. nominal output power. The power
set value is adjustable with these models. Therefore, a wide
range of applications can already be covered by the use of just
100% one unit.

B

KRYIE ZHAFMS, iE$0...80 VAO0...750 V
i E A, 0.6 A%0...100 A% %, 0...1500 W
#0...3000 Wi ThR 2R AL, R HANE & F ah i)
R RS (B , #AT7E0% 5 100%
ZIRESL R B BIE SR, Eik w1
P b JE AR

TERER B

WUEH RIS 8200 VERBL L i, Hof A
FeA — TR L . AR S B N B, EREF IR
fe L s AE FLU S OGP A £ 2260 V DCLLT . %M
FEAE AN N R N AR 22 4 ) de e LS o

fRIPTHhEE

RARPIER %, AT TR e — i TR AR B BR A
(OVP), DL I il (OCP)5 it o Z (OPP) {4 4 #% FR
=

— BRI X = AME R A, B S oL
BIOIWT, JREE e 5EmEE —IREFS.
APE IR LIRS, RS, ek E

EIRBRAHT I
7 it A B A S AT T SR AE S R R B L
% SR Ay, S A Y S8 B B A T

DC output

DC output voltages between 0...80 V and 0...750 V, output currents be-
tween 0..6 A and 0...100 A and output power ratings of 0...1500 W or
0...3000 W are available. Current, voltage and power can thus be adjusted
continuously between 0% and 100%, no matter if manually or remotely
controlled (analog or digital).The DC output is located on the rear panel of
the devices.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

Display and controls
Allimportant information is clearly visualised on a dot matrix display.
With this, information about the actual output values and set values of

fH, (CV, CC, CP) sEfrfziliRas
HHERE, wESRERRN®
SE AR IR B K

NTETedRe i 28, AH%
— NizBeHl, R S E N A
JE BRI B . BT IX SR R A
B T4 AR 3 BRI o L T AR

voltage and current, the actual control state (CV,
(C, CP) and other statuses, as well as alarms and
settings of the setup menu are clearly displayed.

In order to ease adjusting of values by the rotary
knobs, pushing them can switch between decimal
positions of a value. All these features contribute to
an operator friendliness. With a panel lock feature,

Dhaear B E B A, T PRI
ah IR R A2 AR .

the whole panel can be locked in order to protect
the equipment and the loads from unintentional misuse.

EEn (
PRI R T, | S
v BA BRI AR, ¥ E0 V.10 V RSD —»
0 V..5 VHE, AIi%EO0...100%[1%m

AR, RIS TIR, BRI | AN
SR, wAEERLEE L0 V.10 | U mon «—

VEk0 V..5 VHLERZEM. i, i&F Y

Analog interface
There is a galvanically isolated analog interface termi-

 <— P prog

—> OT/PF | nal, located on the rear of the device. It offers analog
<«— RC .

DGND inputs to set voltage, current and power from 0...100%
—> Uref through control voltages of 0 V.10 Vor 0 V.5 V.
<—lpmg To monitor the output voltage and current, there are
 <— U prog

) analog outputs with voltage ranges of 0 V...10 V or 0

JUAN N REUA 1B, T PR SR 42 1 R ik

RS .
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V...5V. Also, several inputs and outputs are available for
controlling and monitoring the device status.
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EA-PS 9000 1U 1500 W & 3000W

HFEO

ARYIBRECH A IR B8 0. 2921x USB
& 1x Ethernet. mJiliid & i%SCPIiE 5 5 4 5iModBus
RTUMMX, 2 e AT il A e 42 7= i o

P B R R AT BT AR FEA Power Control sl #
BPEMIN RS, WAVRMEE w2 R, DL

Digital interfaces

All models features two galvanically isolated, digital interfaces by default.
These are 1x USB and 1x Ethernet. Both can be used to control and monitor
the devices with SCPI language commands or ModBus RTU protocol.
Remote control of a device can be done either by the included software
EA Power Control or by a custom application, which is supported by a pro-

LabView™ Virtual Instruments (VIs).

gramming documentation, as well as LabView™ Virtual Instruments (VIs).

s

AL

B

Hfi: MR

- A

- 0-100%[f) f 5 1 % 2%

- £10% AU, (M2 LB A%
- 7 210-100% 1 & T it
- #4810-90% (CV)HI41 %
Hii: M

- KGR

- 1-100% AUy H G 48 1 2
- £10% AU\ 25 1 1 R
B TR

- Ko

IR

Ry ThEe

R 5 i

- RIS AR

- AU N B

- Hiikn Xt 4h 5 (PE)

15 YL

TR 54

FERE

- 55 Yu

-U /I PRERAE

- N

- Y H

FFBARAE

- E-M

AR HE

¥4 2

TAERE

AR

wE

TAEREE

LS

-HEE@

- R (5w IR) @

(1 WL 55146 T / See page 146

ACSupply

- Derating

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation +10% AUy
- Regulation 10-100% load

- Rise time 10-90% (CV)

DC: Current

- Accuracy

- Load regulation 1-100% AUpc
- Line regulation +10% AU
DC: Power

- Accuracy

Overvoltage category
Protection

Insulation

- ACinput to enclosure

- ACinput to DC output

- DCoutput to enclosure (PE)

Degree of pollution
Protection class

Analog interface

- Signal range
- Accuracy U/1/P

- Inputs
- Outputs
Parallel operation

- Master-Slave
Standards

Cooling

Operation temperature
Storage temperature
Humidity

Operation altitude
Mechanics

- Weight ©

- Dimensions (W H D) ©

@ JIPRUERR, i I HEFK) TU] £ AN [ / Standard version, models with options may vary
G NBMER A E RS, AREAR RS, 7 I I T 8 ¥ W) 2 AN [F] / Enclosure of the standard version and not overall size, versions with options may vary

46

Models 1500 W / %852 100...264V, 45...65 Hz, PF = 0.99
Models 3000 W / 745 180...264 YV, 45...65 Hz, PF = 0.99
Models 1500 W / 2845+ < 150 V AC FNF B4 22 /10 Poyermae 1000 W
Models 3000 W / 785+ < 207V ACISFB& 2 /10 Poutmae 2500 W

<H5E AELI110.1% / <0.1% of rated value
<HFUE A1 F0.05% / <0.05% of rated value
< EAE1170.02% / <0.02% of rated value
<2.2ms

K [ Max. 15 ms

<HEAE/10.2% / <0.2% of rated value
<K AE 18 10.15% / <0.15% of rated value
<7 7E 15 170.05% / <0.05% of rated value

<K B [K11% / <1% of rated value
2
OTP, OVP, OCP, OPP, PF

2500V DC
2500V DC

fifk: K400V DC, 1EA%: K400V DC + it Fa & /
Negative: max. 400V D, positive: max. 400 V DC + output voltage

2

1

P B 15-5 D-Sub e, HiFEE /

Builtin, 15-pole D-Sub (female), galvanically isolated

0..5V 50..10V (AT H7)45) /0...5V 0r 0...10V (switchable)
0..10V: <0.2% 0..5V: <0.4%
UL RZREIF-O%, BT R -5K/

U, 1, P, Remote on-off, DC output on-off

U/1L T, %, Z25H )k / U/1, Overvoltage, alarms, reference voltage
TS, LS A A 1/
Possible, via Share Bus operation or via analog interface

It /No

EN 60950, EN 61326, EN 55022 %5 2% B / Class B

U542 JXUBR / Temperature controlled fan(s)

0...50°C

-20...70°C

<80%, ¥t % / non-condensing

<2000m

1500W 3000W
~10.5kg 11kg

19“x 1HE/U x 500 mm 19“x 1HE/U x 500 mm

© EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted



Al 4RIZSCIE E EH IR AR / Programmable laboratory DC power supplies

m
P
0
n

9000 1U 1500w & 3000 W

AUl 0.8V 0.50A  0.1500W  <91% 100 MV, /5.2MVy 4 Ay 3mV 2mA 06230400
0.200V  0.25A  0.1500W  <93% 293 MV, /5TMVyys 8 MAys gmV  TmA 06230401
0.360V  0.15A  0.1500W  <94% 195 mVyp /33 MVys 1.6 MAgys UmV  06mA 06230402
0.500V  0.10A  0.1500W  <94% 203MmV, /63y 14MAy 0mV  04mA 06230403
0.750V  0.6A 0.1500W  <95% 260mVpy/40mVyy 0.6 MAy 30mV 025mA 06230404
0.80V  0.100A  0.3000W  <92% 76mVpp/ 42V 6MAg 3V 4mA 06230405
0.200V  0.50A  0.3000W  <93% BAMVpy/H0MVpys 10 MAy §mV  2mA 06230406
0.360V  0.30A  0.3000W  <93% 156 MV, /26 MVyys 1.9 MAys MUmV 15mA 06230407
0.500V  0.20A  0.3000W  <93% BAMVpy/50mVy  1.9MAy 0mV 08mA 06230408
0750V 0.12A  0.3000W  <93% 260mV/40mVyys 0.7 MAg 30mV 05SmA 06230409

(1 2208 77 i At A5 ST 110 R 44 A 43 2%/ Programmable resolution disregarding device erfors
QRMSTH: 7EBWL 300 kHz il & [¥JLF{E, PP{E: #EBWL 20MHz il & [ HF {E/ RMS value: measures at LF with BWL 300kHz, PP value: measured at HF with BWL 20MHz

P e E Product views

*)

e caes o o oEE GEEs o o
A G G G I I S an | 80.00V 35. ﬂﬂJ
— e e e = e / .;_ & [

. __ ¢ __» ¥ Y ¥ ¥ ]

— 1

o

8

mm

#5740 (USB, Ethernet)
Digital interfaces (USB, Ethernet)

B RE R EDO
Galvanically isolated analog interface
ERERNESHZLZ&IGT
Connector for remote sensing and Share bus
BT
DCoutput
1

o, th.w-lﬁs

Analog Interface
! 448 mm |
I 1

i
il
il
il
Ik

43mm | 500 mm “mm

B View from the right side

L
®
&
®
#

|3-4rnm|

LIRS A5 1 22 B von links, mit DC-Abdeckung View from the left side, with DC cover
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EA-PS 90002U 1000w -3000W

A RIZSCI = HIR IR

Programmable laboratory DC Power supplies

EA-PS 9500-20 2U

0.00QV .0.000A zgm

L uJ[ 1 J[ P J|ove][ocp)[opp) oTP) 1) | 19" &)

ZFEHIND0...264 VAC, #EZNHPFC
MEEIX93%

W IhZEA: 0..1000 WZEO0...3000 W

HWiHEBE: 0.40V E0..750 V

R 0.4AZE0..120 A

RN EER T

£ FRIFTHEE (OVP, OCP, OPP, OTP)
HIRBNEFERSHYERmERE, TERSE
PRiE. REE. RESRE

PREEIEND

& SELVARE (EN 60950)8940 Vi~ @mELS

Bic H B B 8% (7E10 s Uout < 60 V)

FrE R S &AL SR TN BE

REUSBS I XMinO, ikFELREZIEEE/GPIB
i 0

EMCIFAEN 55022% 45 B

Y SCPIESIES

BE=

EA-PS 9000 2U Z 41— 2K F s b B 2542 il i S 56
YR, HARER SIS Z Mg fRE, P
R AR

2 1) T AR 3 BT 20 A A RN BEEL, S AN SR AN
ANLEDAT o IR IEE — BT BUE S IRENE S
TRTW AR onas, M a1 = s o

ACHIN

Py 5 R s N R AR I 2k B, 1.5 kKW
LLUF RS TTE90 V, %5264V, (¥4 N L Y Bl R A
o 1.5 kWHLSER A HE<150 V, I, Hiiioh%
PEZ1 KW, 3 KW S R4 A HLJ1<205 V, I [#£452.5
kW.

* Wide input voltage range 90...264 V, with active PFC

* High efficiency up to 93%

* Qutput power ratings: 0..1000 W up to 0...3000 W

* QOutput voltages: 0...40 V up to 0...750 V

* Qutput currents: 0...4 Aup to0...120 A

* Flexible, power regulated output stage

* Various protection circuits (OVP, OCP, OPP, OTP)

= Control panel with pushbuttons and color TFT for
actual values, set values, status and alarms

* Galvanically isolated, analog interface with

* 40V models according to SELV (EN 60950)

» Discharge circuit (U,,; <60V in<105s)

* High speed versions of all models

* USB and Ethernet port integrated or alternatively
installed IEEE/GPIB port

* EMC according to EN 55022 Class B

* SCPI command language supported

General

The microprocessor controlled laboratory power supplies of series EA-PS
9000 2U offer many functions and features in their standard version, mak-
ing the use of this equipment remarkably easy and most effective.

The clearly arranged control panel features two rotary knobs, six pushbut-
tons and two LEDs. Together with a colour TFT display for all values and
status it simplifies the use of the device.

ACinput

All units are provided with an active Power Factor Correction circuit and
models up to 1.5 kW are even suitable for a worldwide operation on a sup-
ply from 90 V,c up to 264 V. With the 1.5 kW models, the output power
is automatically reduced to 1 kW if the supply voltage is <150 V,c and with
the 3 kW models is reduced to 2.5 kW at <205 V.

48 © EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted



Al YRFE S8 = B R EIR / Programmable laboratory DC power supplies

EA-PS 90002U 1000w -3000W

hRFEEE Uom
A 2 5 T AT AL [ i ) SR R R
B ARG AU N e B e s, B
U HL H P o R LR, (HLE R R R B e
RBUE DN HJEE N EATHBE DY HH w]
UL, O G B REE ) (1 N
Ho

Power

All models are equipped with a flexible auto-ranging output
stage which provides a higher output voltage at lower output
current, or a higher output current at lower output voltage, al-
ways limited to the max. nominal output power. The power
set value is adjustable with these models. Therefore, a wide
range of applications can already be covered by the use of just

[}
Nom

100%

B

A Z¥540..40 VHIO0..750 VHiHHE, 0.4 AR
0...120 A%t HLE, 0...1000 W0...3000 Wi 4 )
KRR,

IR AN 45 2 T 2 2 0 R S R 3 o) R0l B )
, B E0%5100% 2 [AELSL A . IES D)
Ko KA T AR .

TSFE R B

WUE R R 200 VERBL R g, bt B A AR
BCAT — RO L o A 2 R N RN, B e R
fE L S AE B OGP A £ 2260 V DCLL R . %M
FEAE AN 2 R AR 22 4 ) fie e LS o

RIPIHEE

RNERPER &, AR E i R R BRAE
(OVP), L% it (OCP)S5 it Th 2% (OPP) {74 #% R
&,

— BRI X =Z/MEFR I —A, B S
BIIWr, JE7ERonas 58 NmkE—RESE S
ARPE S IEH SRR, RN, Ea kB E
.

one unit.

DC output

DC output voltages between 0..40 V and 0...750 V, output currents be-
tween 0..4 A and 0...120 A and output power ratings between 0...1000 W
and 0...3000 W are available.

Current, voltage and power can thus be adjusted continuously between 0%
and 100%, no matter if manually or remotely controlled (analog or digital).
The DCoutput is located on the rear panel of the devices.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

RRER AT 2 -
77 it AT AT R T M R AR R
B TFT 2R b L

WIZ R, HE S HR SERR
HEATRAE, (CV, CC, CP) sLfrfs
HREEHERS, MESRERS
I E, I I s ok

PNAETEHL AT LR S5, A% —F
e, AT S SRR N BRI
PRI E . P IX SRR AT B TR AME S

~\ Display and controls

All important information is clearly visualised on a
colour TFT display.

With this, information about the actual output val-
ues and set values of voltage and current, the actual
control state (CV, CC, CP) and other statuses, as well
as alarms and settings of the setup menu are clearly
displayed.

In order to ease adjusting of values by the rotary
knobs, pushing them can switch between decimal

HERE.
FLTHARCB E Th RE B AN AR, AT LR AP
ER R EIMR

positions of a value. All these features contribute to
an operator friendliness.

With a panel lock feature, the whole panel can be locked in order to protect
the equipment and the loads from unintentional misuse.

EEO

7 JE AR A — B AR i T i
TEA AR, B 0 V.10 ViR OVP <—
0 V.5 VHIJE, W% EO0...100%M 4t | RSD—
Bk, RS 0%. ZhEMHEEES | e
EEY)%» ﬂ?ﬁ*ﬁ?ﬂiﬁtﬂﬂfﬂ%LO V1O VQZ | mon €—
0 V..5 VHLERTEM. Moh, EF)A | U mon <

S N BN LR B, TP SR A R AT A

~ Analog interface

There is a galvanically isolated analog interface terminal,
located on the rear of the device. It offers analog inputs
to set voltage, current and power from 0...100% through

 <— P prog

—» OT/PF
 <€— RC

DGND | control voltages of 0V..10VorQV..5V.
i To monitor the output voltage and current, there are
<— | prog .
| «— U prog | analog outputs with voltage ranges of 0 V...10V or 0 V...5

) V. Also, several inputs and outputs are available for con-

iR -

trolling and monitoring the device status.
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EA-PS 90002U 1000w -3000W

HFEO

i B S R RN E AN R S B G
HERR: 1x USB & 1x Ethernet, T3WIiETi1: 1x
USB & 1x GPIB) . A[iEil Ki%(SCPIE 1548
ModBus RTUMY, 4 USB5Ethernetf# [, %Al
WEFsr= b, MGPIBIN X £ SCPIE = «

BRHE5RwE

T ok P G R R A i, AT LA R B B S T EA
Power Control# . ‘& ] [FI N H T 2 & A [F 8w
A HPS 9000 2U #41fh b, xfH s 535
ARIRAFEA — [R5 H T H, DL C R ThEE,
R 2 B Bh A% AL B R 351 7 b U RFE o

XTHEE RS, BT — A 561 g2 3
4, LS AT H 2N [ LabView Vis.

PS 9000 2UfTA M52 FrlE HISCPHEA1E S, LK
ModBus RTUIETAIML . {HAEW3 Wik L) fer i
=, BT GPIBH X fefii FHSCPIE 5 .

Digital interfaces

All models features two galvanically isolated, digital interfaces by default
(standard: 1x USB & 1x Ethernet, with option 3W: 1x USB & 1x GPIB), which
are located on the rear side. USB and Ethernet can be used to control and
monitor the devices either with SCPI language commands or ModBus RTU
protocol, while with GPIB only SCPI is supported.

Software and programming

For remote control from a Windows PCthere is a software EA Power Control
included with the device. It can be used with multiple different or identical
models of series PS 9000 2U to monitor and control the units. The software
furthermore includes a firmware update tool, as well as a feature to record
data and to control the units by a semi-automatic table processing.

For even more sophisticated, customer specific applications there is a com-
plete programming documentation and also LabView VIs for direct imple-
mentation available.

All models of series PS 9000 2U support the common command language
SCPI and the ModBus RTU protocol via both, Ethernet and USB. Models
with option 3W can only use SCPI via the GPIB port.

R B0A0-SI08 - JTAI0N GO Lner e

0.0 A

TAE R

20 o I N\ i ) B P R B BB, DAAMEE
M b 1R O3 T B o R i N i 92 B 3
b AR BB s, DA R SR A
AR i 5 1) LU

L RR I B £ 7 R AR

oS
w2 [ S GPIB L =473 0 (3W) , /R
BRINCAA P $ef

Remote sensing

Remote sensing can be done via a dedicated input which is directly con-
nected to the load equipment, in order to compensate voltage drops along
the load cables. The power supply detects automatically whether the sens-
ing input is connected and will stabilise the voltage directly at the load.
The connection for the remote sensing is located on the rear of the device.

Options
= Three-way interface (3W) with a rigid GPIB port installed instead of the
default Ethernet port
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EA-PS 90002U 1000w -3000W
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(1 WL5f5146 T / See page 146

QNPMERS AL, 7 IR I g 11 DU 25 A5 [5] / Standard version, models with options may vary

ACSupply
-Voltage

- Frequency
- Power factor

- Derating

DC: Voltage
- Accuracy
- Load regulation 0-100%

- Line regulation £10% AUy
- Regulation 10-100% load

- Rise time 10-90%
- Overvoltage protection
DC: Current

- Accuracy

- Load requlation 1-100% AU,

- Line regulation +10% AU,

DC: Power

- Accuracy
Overvoltage category
Protection

Insulation

- ACinput to enclosure
- ACinput to DC output

- DCoutput to enclosure (PE)

Degree of pollution
Protection class
Display and panel
Digital interfaces

- Built-in

Analog interface
- Signal range
- Inputs

- Qutputs
- Accuracy U/1/P

Parallel operation

- Master-Slave
Standards

Cooling

Operation temperature
Storage temperature
Humidity

Humidity

Operation altitude
Mechanics

- Weight ©

- Dimensions (W H D) ©

Technical Data Series PS 9000 2U / &%

90...264V, 1ph+N (%5 / Models 1000 W - 1500 W)
180...264V, 1ph-+N (245 / Models 3000 W)

45...66 Hz
>0.99

-5 / Models 1500 W: < 150V AC 5 [ 2 /10 Poygpmax 1000 W
715 / Models 3000 W: < 207 V AC I} P& 22 /10 Poyemae 2500 W

<HHUEALLII0.1% / <0.1% of rated value

<5 {1 F490.05% / <0.05% of rated value
<HFUEAEL1110.02% / <0.02% of rated value
<2ms

5K [ Max. 30 ms

T, 0..110% Uyenn / Adjustable, 0...110% Uyon

< EAELI110.2% / <0.2% of rated value
< 5E {1 1£10.15% / <0.15% of rated value
<HHU5E AELI110.05% / <0.05% of rated value

<HAEAHL 1% / <1% of rated value
2
OTP, OVP, OCP, OPP, PF

2500V DC
2500V DC

fifk: K400V DC, 1E: K400V DC + it H & /
Negative: max. 400V D, positive: max. 400V DC + output voltage

2
1
F i ongs, A7 iEd 5 3% / Colour display, knobs and pushbuttons

1x 38 7 FH BIEUSBU; I, 1x Ethernet / 1x USB type B for communication, 1x Ethernet
AT %= 1xGPIB (1% 3WIZ 1l 1) 58) / optional: 1x GPIB (with option 3W)
P B 15-41D-Sub Bk, HIREE /

Builtin, 15-pole D-Sub (female), galvanically isolated

0.5V E0..10V (T 146) /0..5V 0r 0...10V (switchable)

U IR 2T -5, B IR/

U, 1, P, Remote on-off, DC output on-off

U/ o, #%, 225 Hi )/ U/, Overvoltage, alarms, reference voltage
0..10V: <0.2% 0..5V: <0.4%

ATSEEL, I RS B R R R B R 1

Possible, via Share Bus operation or via analog interface

Jt / No

EN 60950, EN 61326, EN 55022 25 2 B / Class B

542 XU / Temperature controlled fan(s)

0...50 °C

-20...70°C

<80%, J: 1kt 2% / non-condensing

<80%

<2000 m

1000W /1500 W 3000W

12kg 15kg

19" x 2 HE/U x 463 mm 19" x 2 HE/U x 463 mm

COCAPRUER AR5 RSE, RS R SE, s e T D % 138 23 /S [F] / Enclosure of the standard version and not overall size, versions with options may vary
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Al 4RFESLI0 = EREIR / Programmable laboratory DC power supplies

EA-PS 90002U 1000w -3000W

SEIOEIPINN 0..40V  0.40A  0.7000W <92% T14mVpp /8 MViys 3.7 MAgs ~15mV ~15mA 06230219

f
dJjo

SEEOROPII 080V 0.40A  0..1000W <92% 114mVyp/8MVyys 3.7 MAys ~3mV  ~15mA 06230204

SYOISEPIMN 0.200V  0.15A  0.1000W <93% 164V /34MV  22MAg ~76mV  ~0.6mA 06230205
SLESOPIMN 0.360V  0.10A  0.1000W <93% 210mV, /59 MVys 1.6 MAgs ~137mV ~04mA 06230206

0.500V  0..6A 0..1000W  <93% 190 MV, /48 MViys 0.5 MAgys ~19mV ~0.23mA 06230207

SEYLIPIN 0750V 0.4A  0.1000W <93% 22V, /60mVps 0.3 Ay ~286mV ~0.15mA 06230208
SEIEAPIN 0..40V  0.60A  0.1500W  <92% 114mVpp /8 MVyys 5.6 MAgc ~15mV ~23mA 06230220
SEAPII 0..80V  0.60A  0.1500W <92% 114mV,p /8 MVyys 5.6 MAgc ~3mV  ~23mA 06230209
SYOISLPIMN 0.200V  0.25A  0.1500W  <93% 164mV,y /34mVy 3.3 My ~76mV  ~TmA 06230210
p

P

LEINEPIIN 0.360V  0.15A  0.1500W <93% 210mV, /59 MV 2.4 Ay ~13.7mV ~0.6mA 06230211

SLOSOPINN 0..500V  0.10A  0.1500W <93% 190V, /48MVis 0.7 MAgs ~19mV  ~04mA 06230212

0.750V  0..6A 0..1500W  <93% 22V /60mVye 0.5 MAyc ~286mV ~0.23mA 06230213
0.40V  0.120A  0.3000W <92% 114mV,p /8 MV 11 MAgs ~3mV  ~46mA 06230221
0.80V  0.120A  0.3000W <92% 1AMV, /8 MV 11 MAgs ~15mV ~46mA 06230214
0.200V  0.50A  0.3000W <93% 164MV,/34MVs 6.5 MAy ~76mV  ~19mA 06230215
0.360V  0.30A  0.3000W <93% 210mVy /59 MV 5 MAgys ~137mV ~12mA 06230216

0.500V  0.20A  0.3000W <93% 190MVip/48MVig 1.5 MAgy ~19mV  ~08mA 06230217
0.75V  0.12A  0.3000W <93% 22V, /60mVy,e 0.9 Ay ~286mV ~0.5mA 06230218

(1 L 7= i A AR I 10 T 2 R 43 2 %/ Programmable resolution disregarding device errors
@RMS{H: 7EBWL 300 kHzitf Yl FILF(E, PP{H: 7EBWL 20MHzIR Il i i HFAE / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz
G NFRAER LT W45, A SWIE IR ) HE [ 784 5 U AN [A] / Ordering number of the standard version, models with option 3W installed have different ordering numbers

52 © EAElektro-Automatik, 2016 47 18 2 AN 4TSN, 4515 5 IRFR A1 / Subject to modification without notice, errors and omissions excepted
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EA-PS 90002U 1000w -3000W

B R

Product views

O - D D T D D D L __J O
- . ___» ___§ ¥ ___» ¥ % ] S
- e C— c— c— — — — 80.00B __6.50A -
= — 4 -
= S G S D S D G cv [B0.00E] 520,08‘[6«][}0&[ =
= — =
- I . _x» __ X 4 X _§ ] { ]
= —r T ¢ =
= o0 D D D D D D =
= S S D G G G GED -
- IS IS S D D D -
@) o
le o
| 482 mm |
EIEAES! Front view
RO (USB, LAN)
Digital interfaces (USB, LAN)
M fEERLED
Galvanically isolated analog interface
RREBNESHZL&RT BEREHST
Connector for remote sensing and Share bus DCoutput
_ T B » » 5 o
. LAN e O .
Of«Ml~} EEEEl" semwe . _ T, . SN |o
[D)] = o~ >
/ (), OO (e
o =7 - P
Ole B~ 2 T )
. ° - . - Power Input
I 449 mm
FRERUEIRE Rear view of base model
P g St | gews ® - L b T16A
Ole & EEEE om0 7T, e .-O
= =
(29) | ()
= & =
D -~ . * ¢ A
’ Interiace
O . » ® pe ® Power Input O
WA S E Rear view of model with option 3W
le N N
" 40mm | 463 mm i

TR RR AL E

Side view of base model
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EA-PS 9000 3U 3.3 kW -15 kW

A mIZE A E R EIR

Programmable high efficiency DC Power supplies

NN
i)
il i

:IIII‘E:I:I::::IIIII:IO

L]

EA-PS 9500-90 3U

®

| U

)L+ J[ p J|ovp)|ocp]|opp)|oTP) 70 ][ 19" ) =)

ZIRMANFEES40..460 V,

WEEIE95.5%

M INEEEL . 3.3 kW, 5 kW, 6.6 kW, 10 kW, 3%
15 kW, B AT & £480 kW

HiHEBE: 0..40V £ 0..1500 V

I ER: 30A E510A, TR RZES5100 A
RIE IR A= R

& FPRIPTHEE (OVP, OCP, OPP, OTP)
HIRBNEFHERSRMERSE, TEREMR
B, BEE. RES5RE

PEEERIENO

BIE R4

40 V= RBIS A SELVARE (EN 60950)

BLH L B % (7E10 SPU,y < 60 V)
MEUSBSLIKMiHO, =aikFREIEEE/
GPIB#O
EMCTFAEN 61010 F4HB, HHFBTUVIAIE

Y #SCPIESIES

=

EA-PS 9000 3UZRFI| & — 2K Hhfolt b BE 25 42 ] 1) i 2%
S E EYR, HARHER S A 2 R D REAVREIE, H
P A ESRE . AR

2 1) TR B L 775 b 0 A A PR WAL, Nk, DA
LASLEDKT o [RINIEA — Bos A BUE 5 RS 1R
OTFTHR RoRds, AIRIL 17 fh A o

A RERAS L AL R R e Dl A, WTHE T /K
Mo & k42U MHLIE, DASRASIR150  kKWIRIZh .
WAy 1387,

54

* Multi-phase input 340...460 V,

* High efficiency up to 95.5%

* QOutput power ratings: 3.3 kW, 5 kW, 6.6 kW, 10 kW
or 15 kW, expandable up to 480 kw

* Qutput voltages: 0...40 V up to 0...1500 V

* Qutput currents: 30 A up to 510 A, expandable up
to 5100 A

* Auto-ranging output stage

* Various protection circuits (OVP, OCP, OPP, OTP)

* Control panel with pushbuttons and colored TFT
for actual values, set values, status and alarms

» Galvanically isolated, analog interface

* Temperature controlled fans for cooling

* 40V models according to SELV (EN 60950)

» Discharge circuit (U,,; <60V in <10 5s)

* USB and Ethernet port integrated or alternatively
installed IEEE/GPIB port

* EMC TUV approved for EN 61010 Class B

* SCPI command language supported

General

The microprocessor controlled high efficiency laboratory power supplies of
series EA-PS 9000 3U offer many functions and features in their standard
version, making the use of this equipment remarkably easy and most ef-
fective.

The clearly arranged control panel features two rotary knobs, six pushbut-
tons and two LEDs. Together with a colour TFT display for all values and
status it simplifies the use of the device.

In order to achieve even higher output power than the single units can sup-
ply, cabinets with up to 150 kW and up to 42U size can be configured to suit
the user’s requirements. Also see page 138.

© EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted
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EA-PS 9000 3U 3.3 kW - 15 kW

ACHIA
B RS H# R B R RN, L T8AE340
V7460 V AC [ =5 HiHL.

AC input

All models are provided with an active Power Factor Correction circuit and
are designed for a usage on a three-phase supply with 340 V up to 460 V
AC.

IhERE U
A RB T A TS B TR R
B, MERCHE N R s R, B7E
fRH R S R s IR, (HAR R YRR .
KB EINFJCE N . R — &7 it
R s 2N A .

Power

The devices are equipped with a flexible auto-ranging output
stage which provides a higher output voltage at lower output
current, or a higher output current at lower output voltage,
always limited to the max. nominal output power. Therefore,
awide range of applications can already be covered by the use
of just one unit.

100%

B

A Z%40...40 VAIO0...1500 VigHi A, 0...30 AR
0..510 A%, 0...3.3 kW, 0..5 kW, 0...6.6
kW, 0...10 kWE£0...15 kWhi i TR A F AL S .
s AL TR S TR L.

TERER B

WUE R AR 200 VERBL R g, it R A AR
BeA — TR L . AR S B N BN, BRI IR
fE L S AE EL A OGP A 2260 V DCLL R . %M
FEAE AN R N AR 22 4 ) fi e LS o

RIFTHEE

NRGIERL B, WL M OE — o R AR R RAE
(OVP), UL Lt i (OCP) 5 it T # (OPP) f& 4 #2 fit
fH.

— HE#GE X =AME A, B S0
RIDnir, e RoRas 53 DA —IRESE T .

AP A IR R, R I, R R E

DC output

DC output voltages between 0..40 V and 0...1500 V, output currents be-
tween 0...30 A and 0...510 A and output power ratings of 0...3.3 kW, 0...5
kW, 0...6.6 kW, 0...10 kW or 0...15 kW are available. The output terminal is
located in the rear panel.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

Display and controls

RRes SR -
7 i P A B A S R T AT s A R
BMTFT SR A .

WL ER g, RS RSP
HEATEAE, (CV, CC, CP) kbt
RS S HEIRE, B SRERSE
fRBCE AR IR K

N BT ae RT3, HfL
NiZBEl, Bl E SN R
JCARLE o P IX SR AT B T 4R4E

All important information is clearly visualised on a
colour TFT display.

With this, information about the actual output val-
ues and set values of voltage and current, the actual
control state (CV, CC, CP) and other statuses, as well
as alarms and settings of the setup menu are clearly
displayed.

In order to ease adjusting of values by the rotary
knobs, pushing them can switch between decimal
positions of a value. All these features contribute to

% 0 R A
LA SUE DR T AN TR, AT AR 5
BN 0 AR

I RIhRE

A4 T RO AR RPN BN AL S P B, AT
FRAUIMHIAE N, FEBCE RS — A B Th % 514480
KW A RS, thrf5%5513810.

© EA Elektro-Automatik, 2016 A (3 AR AT A, #5500 B 41 / Subject to modification without notice, errors and omissions excepted

an operator friendliness.
With a panel lock feature, the whole panel can be locked in order to protect
the equipment and the loads from unintentional misuse.

Extensibility

The single units can be combined into various configurations upon request
and in cabinets of up to 42U height, in order to build parallel systems of up
to 480 kW total power. Also see page 138.
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EA-PS 9000 3U 3.3 kW - 15 kW

TAE R
26 SN i N, S T L ) B S R e, DAAMEE
HE LR E A B . SRR B N i L4 B R

L, AHESEHIAEmEEE, PR AETE
HER BT 7 B FEL R AR .

HFEO

i SR E RN A A BB SR (e
HEfR: 1x USB & 1x Ethernet, #i3WIEIiH: 1x

USB & 1x GPIB) . A[iliid K i%SCPIE = 4k
ModBus RTUMY, AUSBYEthernetizz[1, #ikf0
W= i, M GPIBAY L EFSCPIE & .

Remote sensing

The standard sensing input can be connected directly to the load in order
to compensate voltage drops along the power cables. If the sensing input
is connected to the load, the power supply will adjust the output voltage
automatically to ensure the required voltage is available at the load.

Digital interfaces

All models features two galvanically isolated, digital interfaces by default
(standard: 1x USB & 1x Ethernet, with option 3W: 1x USB & 1x GPIB), which
are located on the rear side. USB and Ethernet can be used to control and
monitor the devices either with SCPI language commands or ModBus RTU
protocol, while with GPIB only SCPI is supported.

IO p N Analog interface

P JE R A R B AR L 4 N« pprog | Thereisa galvanically isolated analog interface terminal,
A B, B0 V.10 VaR | SV T located on the rear of the device. It offers analog inputs
0 V.5 VHE, W[ EO0...100%M%it | rsp — —> OT/PF | {4 set voltage, current and power from 0...100% through
L. HLSI%E, " enp | control voltages of0..10V or 0...5 V.

NP R S R, AT R A r?n':: i —» uret | To monitor the output voltage and current, there are
B4 FO V.10 VELO V...5 VEEEEESZO il | <—1prog | analog outputs with voltage ranges of 0..10 V or 0...5 V.
BeAbh, A LA N A g i, AT q g pmgj Also, several status inputs and outputs are available.

SR A28 ) AN 2 77 RS
_IL1EF Options

R AR (AT 144) *
» KA (4200 VEL RS
o R AR [ 2 GPIBY DE’JJﬁ%D(s W), Tk
PO BRI S A

"SR A - B i

FREREIE O

Galvanically isolated analog interface

#FHEO (USB, LAN)
Digital interfaces (USB, LAN)

mIERN S X Z LR T

= High speed ramping (see page 144) *

= Water cooling (only for models up to 200 V)

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default Ethernet port

*Not available for all voltages - please quote for availability

Product views

Connector for remote sensing and Share bus
BT
DCoutput

™ ngﬁ/&ﬁgﬂqﬁumif)\lﬁﬁ% (&t*ﬁa‘)
ACinput with inline filter (EU plug)

-
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EA-PS 9000 3U 3.3 kW - 15 kW

BARSH Technical Data Series PS 9000 3U / &%

T fEE

- HE

Hit: HE

- A5

- 0-100% [ S 3 A B 2%
- +10% AU, B P15 %
- 4 10-100% i % 75 1)
- H3%10-90% - FH (]
- AR

FLIR IR P I 25 2878 F I (1]

Hi: R
- K50

- 1-100% Al F 4% 1 %
- +10% AU 2R M i H R

B ThE

-

oA

B Ihie

i

- BRI SE

- SR AR BT
- EL RS (PE)
TR

(PR

SR TR
BB

-WE

Mot

-

N

- i A

U/ PK5HaE
FE AR
-E-MN

IR e

7% 75 20

AR

fif A7 5

e

TAERE

RF (%8 = ) @
(1 WL 5f5146 L / See page 146

@ AbRERR S T ARIEAR T

AC: Supply

-Voltage

- Frequency

- Power factor

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation +10% AUy
- Regulation 10-100% load
- Rise time 10-90%

- Overvoltage protection

- No load discharge time on DC off
DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Line regulation £10% AU,
DC: Power

- Accuracy

Overvoltage category
Protection

Insulation

- ACinput to enclosure

- ACinput to DC output

- DCoutput to enclosure (PE)

Degree of pollution
Protection class
Display and panel

Digital interfaces

- Built-in

Analog interface
- Signal range

- Inputs

- Outputs

- Accuracy U/1/P
Parallel operation
- Master-Slave

Standards

Cooling

Operation temperature
Storage temperature
Humidity

Operation altitude
Dimensions (W H D) ©

340..460V, 2ph/3ph
45..66 Hz
>0.99

<52 1 f190.1% / <0.1% of rated value
<HPE A 10.05% / <0.05% of rated value

< 5 {1 110.02% / <0.02% of rated value
<2ms

K/ Max. 30 ms

T, 0...110% Uyers / Adjustable, 0...110% Uyon
100% U % 22 /to <60 V: 21> T~ 105/ less than 10's

< EAEL/10.2% / <0.2% of rated value
<HVIE B 1£10.15% / <0.15% of rated value
<71 7E 18 170.05% / <0.05% of rated value

<HAE B K11% / <1% of rated value
2
OTP, OVP, OCP, OPP, PF

2500V DC

2500V DC

BT RAERS, WA SR/
Depending on models, see tables

2

1

Kol ongs, A7 iedl 5 4241 / Colour display, knobs and pushbuttons

1x 38 7 FH BJEUSBU; I, 1x Ethernet / 1x USB type B for communication, 1x Ethernet
AT IE: 1x GPIB (1% 3WiZL 1l L) 58) / optional: Tx GPIB (with option 3W)

P B 15-51D-SubBHdi, HIEE /

Builtin, 15-pole D-Sub (female), galvanically isolated

0.5V EZ0...10V (] §]45) /0...5V or 0...10V (switchable)

U LR IR -0, B -k
U, 1, P, Remote on-off, DC output on-off

UL g, k&, SHEEE/

U /1, Overvoltage, alarms, reference voltage
0..10V: <0.2%

AT SZHL / Possible

Jc / No

EN 61326, IEC 1010, EN 61010

EMCifit 7T TOVIAIE, ¥4 /EMCTUV approved according to
[EC61000-6-2:2005

EC 61000-6-3:2006 Class B / 52K B

WA KB (ATiE: 7K¥&) / Temperature controlled fans (optional: water)
0...50°C

-20...70 °C

<80%, Tt 2% / non-condensing

<2000 m

19" x3 HE/U x 609 mm

0..5V: <0.4%

196 5L £t 4 DU AR 7] / Enclosure of the standard version and not overall size, versions with options may vary

© EA Elektro-Automatik, 2016 WA 13 AN AT B AN, $5% 515 0RFR ST / Subject to modification without notice, errors and omissions excepted 57
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Al wRIZES M ER IR / Programmable high efficiency DC power supplies

EA-PS 9000 3U 3.3 kW - 15 kW

FARSH Technical Data PS 8040-170 3U PS 8080-170 3U PS 9200-70 3U PS 9360-40 3U

HUE L& Rated voltage & range 0..40V 0..80V 0..200V 0..360V
- o ot it ol
- SR FME -Sensing compensation ~1V ~2V ~5V ~7.5V

o B Insulation

- Hifii <> PE - Negative DCpole <->PE  +400V DC +400V DC +400V DC +400V DC
- HIRIEMHK <> PE - Positive DC pole <-> PE +400V DC +400V DC +600V DC +600V DC
HE &Y Rated current & range 0..170 A 0..170 A 0..70A 0..40 A

- U ¢ -Ripple <80 MAgys <80 MAgys <22 mAgyss <18 mAgys
BUE D& Rated power & range 0..3300W 0..5000 W 0...5000 W 0...5000 W
e Efficiency ~93% ~93% ~95% ~93%

Ui gmfe oy e Programming resolution U <2mV <4mV <9mV <15mV
|14 AE o Programming resolution | <7mA <7mA <3mA <2mA
B @ Weight @ ~17kg ~17kg ~17kg ~17kg
PLCE RN Ordering number EU model ® 06230250 06230251 06230252 06230253
895 -FEhR © Ordering number US model © 06238250 06238251 06238252 06238253

BARSHK Technical Data PS 9500-30 3U PS 9750-20 3U PS 9040-340 3U PS 9040-510 3U

HUE L& Rated voltage & range 0..500V 0..750V 0..40V 0..40V
- o omi < s
- SRR HEL -Sensing compensation ~10V ~15V ~1V ~1V

I B Insulation

- Eiftlk <> PE - Negative DCpole <->PE 725V DC +725VDC +400V DC +400V DC
- HIRIEM <-> PE - Positive DC pole <-> PE 41000V DC +1000V DC 4400V DC +400V DC
HE HLIR &Y [ Rated current & range 0..30A 0..20A 0..340A 0..510A

- g O - Ripple <16 MAgys <16 MAgs <160 mAws <120 mAwys
BIE D)2 Rated power & range 0...5000 W 0...5000 W 0..6600 W 0...10000 W
P Efficiency ~95.5% ~94% ~93% ~93%

U gmte 75385 Programming resolutionU <21 mV <31mV <2mV <2mV
IR FE 5y HE 2 Programming resolution | <2mA <1mA <14mA <21mA
HiE e Weight @ ~17kg ~17kg ~24kg ~30kg
a4 5 -Rihi @ Ordering number EUmodel © 06230254 06230255 06230256 06230263
895 -FEhR C Ordering number US model © 06238254 06238255 06238256 06238263

BARSHK Technical Data PS 9080-340 3U PS 9200-140 3U PS 9360-80 3U PS 9500-60 3U

BUE LR &Y Rated voltage & range 0..80V 0..200V 0..360V 0..500V
e e T
- SRR -Sensing compensation ~2V ~5V ~75V ~10V

I 5 i Insulation

- Atk <> PE - Negative DCpole <->PE =400V DC +400V DC +400V DC +725VDC
- HIRIEM <> PE  -PositiveDCpole <->PE  +400V DC +600V DC 4600V DC +1000V DC
HE & Rated current & range 0..340A 0..140A 0..80A 0..60 A

- gu a - Ripple <160 MAgys <44 mAgs <35 mAgys <32 mAus
HIUE D240 Rated power & range 0...10000 W 0..10000 W 0..10000 W 0...10000 W
Py Efficiency ~93% ~95% ~93% ~95%

U gmfE o e Programming resolutionU <4 mV <9mV <15mV <2mV
(2R FE o i Programming resolution|  <14mA <6mA <4mA <3mA
i @ Weight ~24kg ~24kg ~24kg ~24kg
VI 95Kk © Ordering number EU model © 06230257 06230258 06230259 06230260
LCE REEES T Ordering number US model ® 06238257 06238258 06238259 06238260

(1RMSfi: 7£BWL 300 kHzitf Il & [{ILF{f, PPE: 7£BWL 20MHzIk i & [ HF AR / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

(2 7"71‘/]3/@1& Hﬁi?‘ﬁ ’ %lﬁlﬁl Ij] ﬁlé H"] J”JJ NG /Weight of the base version, models with option(s) may vary
GARERR T 2 5, A I e Y AN ] / Ordering number of the base version, models with option(s) installed have different ordering numbers

58 © EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted
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EA-PS 9000 3U 3.3 kW - 15 kW

HARSH Technical Data PS 9750-40 3U PS 91000-30 3U PS 9080-510 3U PS 9200-210 3U

s R
- 2 ¢

- SR LR

R 5 i

- Hiifiik <> PE
- HitiEMk <-> PE
e HL&E

- gk
BE Th A&
(e

UM gmfs o i

I e o % 2R
HEC
TG 5 -BR AR ©
g 5-K£ R @

Rated voltage & range
- Ripple ©

-Sensing compensation
Insulation

- Negative DC pole <-> PE

- Positive DC pole <-> PE
Rated current & range

- Ripple ¢

Rated power & range
Efficiency

Programming resolution U
Programming resolution |
Weight @

Ordering number EU model ©
Ordering number US model ©

0..750V

<800 mVpp
<200 mVRMs

~15V

+725VDC
+1000V DC
0..40 A
<32 mAgys
0..10000 W
~94%
<31mV
<2mA
~24kg
06230261
06238261

0...1000V

<1600 mVpp
<350 mVRMs

~20V

+725VDC
+1000V DC
0..30A
<22 mAgys
0...10000 W
~95%
<41mV
<2mA
~24kg
06230262
06238262

0..80V

<320 mVpp
<25 mVRMS

~2.5V

+400V DC
+400V DC
0..510A
<240 mAgys
0...15000 W
~93%
<4mV
<21mA
~30kg
06230264
06238264

0..200V

<300 mVpp
<40 mVRMS

~6V

+400V DC
+600V DC
0..210A
<66 MAgys
0...15000 W
~95%
<9mV
<9mA
~30kg
06230265
06238265

BARSH Technical Data PS9360-1203U |PS9500-903U | PS9750-603U [PS91000-403U |PS 91500-30 3U

Al HL PR
- 2 ¢

- SR R

R 5 T s

- Hii ik <> PE
- HitiEMk <> PE
A L& R

- gupk o

BE ThAR&
ES

Ul gmfe o HE

I m AR o 2R
HEC

TG 5-F AR ©
WG 5-K R @

Rated voltage & range
- Ripple ©

-Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
Rated current & range

- Ripple ¢

Rated power & range
Efficiency

Programming resolution U
Programming resolution |
Weight @

Ordering number EU model ©

Ordering number US model ©

0..360V

<550 mVpp
<65 mVRMg

~7.5V

+400V DC
+600V DC
0..120A
<50 mAgys
0...15000 W
~93%
<15mV
<5mA
~30kg
06230266
06238266

0..500V

<350 mVpp
<70 mVRMS

~10V

+725VDC
+1000V DC
0..90A
<48 mAgys
0...15000 W
~95%
<2TmV
<4mA
~30kg
06230267
06238267

0..750V 0...1000V
<800 mVpp <2000 mVpp
<200 mVzys <300 mVgys
~15V ~20V
+725VDC +725VDC
+1000V DC +1000V DC
0..60 A 0..40A
<48 mAgys <22 mAgys
0...15000 W 0...15000 W
~94% ~95%
<31mV <41mV
<3mA <2mA
~30kg ~30kg
06230268 06230270
06238268 06238270

0...1500V

<2400 mVpp
<400 mVRMS

~30V

+725VDC
+1500V DC
0..30A
<26 mAgys
0...15000 W
~95%
<6TmV
<2mA
~30kg
06230269
06238269

(1RMS1E: 7EBWL 300 kHzIHH S [FLF{E, PP{E: 7EBWL 20MHz I (X HF i / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

Q BRI B, 3 IO I 6 (1) U] AN 5] / Weight of the base version, models with option(s) may vary

G ONFRAERR VT M4 5, A7 R T I HE i AN [H) / Ordering number of the base version, models with option(s) installed have different ordering numbers

Pt E Product views
K a3 - L] - - -
] -
s -3
- -
= 3 | = O
o] H Sjo
= 80.00V, stitum  [E
o = 0..5000W cv (20.00\] 46!’ QW =
1
. = =
-’ -
OnN= =0 0O
= == (5]
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EA-PSE 9000 3U 3.3 kW - 15 kW

A mIZE A E R EIR

Programmable high efficiency DC Power supplies
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EA-PSE9500-90 3U
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» ZHEMNEE340...460 V, 5k 188..229 V,  (US)

» MEEIX95.5%

 HIHINER: 3.3 kW, 5 kW, 6.6 kW, 10 kW, 15
KW B4 F& 2240 kW

» EHERE: 0..40V £ 0...1500 V

» HIHHER: 30AEZ 510 A, iEAIAT R ZES5100 A

» RGERINERFEGEH

» ZFMRIFTHEE (OVP, OCP, OPP, OTP)

s TERENEREHER, TERERE. &E
B, RESHRE

» [EEEEDO

» BIEXEES

» FFASELVERE (EN 60950)8940 V=@ ElS

» JRELERRE (FE10 sHU <60 V)

» RWEUSBIKOSE-MimO

» ALEHFIEOER

» Y #SCPIIESIES

B

EA-PSE 9000 3U F ¥l — 7K FH oAb 2 2% 42 1] 1) v
Wecih s ik, EElS TEA-PSI 9000 3U5EA-PS
9000 3URMH—Lemd BRHIE . HAZTHAL B S B
DA S I AR USR5 X P A R A [
HEA-PS 9000 3URZFIMLL, HAFEZALET, 0
Mo 2 H s B, HRET PUEE T R
. HAh—J71H, S5EA-PSI 9000 3URZFIAHLEL, H
BT A RE S FahEE. M EPSE
ZANAEH & AU AR I 1 R 5t

60

* Multi-phaseinput 340...460 V,. or 188...229 V,_ (US)

* High efficiency up to 95.5%

* QOutput power ratings: 3.3 kW, 5 kW, 6.6 kW, 10 kW
or 15 kW, expandable up to 240 kw

* Qutput voltages: 0...40 V up to 0...1500 V

* Qutput currents: 30 A up to 510 A, expandable up
to 5100 A

* Auto-ranging output stage

* Various protection circuits (OVP, OCP, OPP, OTP)

* Control panel with pushbuttons and blue LCD for
actual values, set values, status and alarms

» Galvanically isolated, analog interface

* Temperature controlled fans for cooling

* 40V models according to SELV (EN 60950)

» Discharge circuit (U,,; <60V in <10 5s)

= USB port and master-slave integrated

= Optional, digital interface modules

* SCPI command language supported

General

The microprocessor controlled high efficiency laboratory power supplies of
series EA-PSE 9000 3U merge some of important features of series EA-PSI
9000 3U and EA-PS 9000 3U. All technical specifications regarding AC sup-
ply and DC output, as well as all models are identical to those two series.
The difference of the EA-PSE 9000 series devices compared to those of EA-
PS9000 3U is the bigger number of available digital interfaces, which even
allow for the connection to filed buses. On the other hand, the number of
available extra features compared to series EA-PSI 9000 3U and manual
handling have been reduced intentionally. This makes the PSE devices ide-
als for systems which are only used in remote control.
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EA-PSE 9000 3U 3.3 kW - 15 kW

F-MBRME

FTA = b A — A U - e gl e IF
Bk 2 326 AR 57 fh, FFSEPrr s, HLS )%
LA TERCE R RS, 47 LsEhlms, 58
AR BB IR D R H], TR E- ARG
afficE. EHRERMEE T, e
H R .

Elprigas

= {}tRS232, CAN, CANopen, ModBus TCP, Profi-
bus, Profinet/|O, EtherCATukEthernet# 1%
Heo FAGRMEALT =0 GG AT RS AT I e
A B VR 134,

= JRYAIEIN (U4l %$200 VL EALTE)

i
USBESHLIET (RRFEED)

USB and analog interface (galvanically isolated)

HF RO AR S HEZ DR T

Slot for digital interfaces Terminals for Share bus & sensing

Master-slave

All models feature a digital master-slave bus by default. It can be used to
connect up to 32 units of identical models in parallel operation to a bigger
system with totals formation of the actual value of voltage, current and
power. The configuration of the master-slave system is either completely
done on the control panels of the units or by remote control via any of dig-
ital communication interfaces. Handling of the master unit is possible by
manual or remote control (any interface).

Options

= Digital interface modules for RS232, CAN, CANopen, ModBus TCP, Profi-
bus, Profinet/10, EtherCAT or Ethernet. The interface slot is located on
the rear panel, making it easy for the user to plug in a new interface or
to replace an existing one. See page 134.

= Water cooling (only for models up to 200 V)

Product views

O

0 e e o o |
e e e | o o
. B ® .

[position for teemination resisins

BERAin T A EIRR ARG T (B
DCoutput ACinput with inline filter (EU version)
l !
... e T + &
EEEEEE EEEENN
| No ® 0 ofl |

@) @)

@)

[ 449mm

E-MNEERT

Connectors for master-slave

FARSH

EA-PSE 9000 3UZRJI R/ ah A e s AR
¥, {ESEEA-PS 9000 3U (M54 JTFHE) HEA-
PSI 9000 3U (A28 11 [fiF45) F 41 [F] AL 5 HA o

Modell

0.40V  0.170A  0.3300W 06230700
0.80V  0.170A  0.5000W 06230701
0.200V  0.70A  0.5000W 06230702
0.360V  0.40A  0.5000W 06230703
0.500V  0.30A  0.5000W 06230704
0.750V  0.20A  0.5000W 06230705
0.40V  0.340A  0.6600W 06230706
0.40V  0.510A  0.10000W 06230707
0.80V  0.340A  0.10000W 06230708
0.200V  0.140A  0.10000W 06230709
0.360V  0.80A  0.10000W 06230710

© EA Elektro-Automatik, 2016 U1 1B SCEA BATE A1,
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Technical specifications

For the remaining technical specifications of the below listed models
please refer to the identical models of series EA-PS 9000 3U (from page
54) and EA-PS19000 3U (from page 28).

TERTONCETN 0500V 0.60A  0.10000W 06230711
TERTIOTET 0750V 0.40A  0.10000W 06230712
0..1000V  0.30A  0..10000W 06230713
0.80V  0.510A  0..15000W 06230714
0.200V  0.210A  0..15000W 06230715
0.360V  0.120A  0..15000W 06230716
0.500V  0.90A  0.15000W 06230717
0.75V  0.60A  0.15000W 06230718
0..1000V  0.40A  0..15000W 06230720
0.1500V  0.30A  0.15000W 06230719
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EA-PS3000C 160W-640W

ARIERE N EREIR

Programmable desktop DC Power supplies

L:40,00Y]

~40.00v
Q

EA-PS19080-60 DT

6.50A amm
260.0W soom

| uJ| 1 J| p )Jlovp)|ocp)|oPP)|oOTP)

Option: |USBJ |LANJ |@J

» EIEEMMANBE: 90..264V, HEFKPFC
» FEMHINE: 0..160 W E 0...640 W
» EHERE: 0..40V £ 0..200 V

» MHER: 0.2AZE0..40A

» RGERIEEEAE

= I&¥ETRE (OVP, OCP, OPP)

» TR (OT)

. mEREGT

» YERRSBERNE. KE5@EM

» ALERREEO RN/ #HFE)

. FREREEER

» ¥#SCPI5ModBus RTU

= Tl abView VI

—RIER

EA-PS 3000 CHr R 58 FfoR sk SR M s i 2L
P dh, Be) M T RORANEE . BIRS TR
Y. ADTIRIATE . RO AR H AR R AT ik
ikt E v 1, R AR E AR T E .

Br 7RI AETH RESN, B BAMA D RE T LA fa L
#AE, JEAT AW A e HUERR 1R EHL A A Ah,
F P38 T DR e B LA PRI AR, R R P S
=P

* Wideinputvoltage range 90...264 V with active PFC

* OQOutput power ratings: 0...160 W up to 0...640 W

* Output voltages: 0...40 V up to 0...200 V

* QOutput currents:0...2Aupto0..40A

* Flexible, power regulated output stage

= Supervision (OVP, OCP, OPP)

= Overtemperature protection (OT)

* Remote sensing

= Colour display for values, status and notifications

= Optional, galvanically isolated interfaces (analog /
digital)

= Discharge circuit (U,,; <60V in <10 5s)

= SCPIl and ModBus RTU supported

= LabView VI supported

General

The new series EA-PS 3000 C offers the user compact desktop power sup-
ply devices for a manifold of applications where it requires small voltages,
currents and powers. The small enclosure dimensions, the intuitive control
panel with the colour display and the front side accessible DC output facili-
tate setup, connection and handling on place.

Besides standard features of power supplies these devices offer some addi-
tional functions to simplify handling and to save time. Apart from set value
adjustment with knobs, the user can also quickly configure several protec-
tion thresholds and call user profiles.
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EA-PS3000C 160 W -640W

AT itER,

AZRH AT ES AR R ERIE (FFR: PFC)
» 2SRV A RIE90 Ve & 204 Vi
ausg[A]#RREMT Helegt

AC supply
The equipment uses an active Power Factor Correction (short: PFC), ena-
bling worldwide use on a mains input from 90 V,c up to 264 V.

ThRRH B e v

B o TR B R VR N R LR, B
FEAR HLUS I A R AL, (LR
FERKBUE DR EA . AT HRK I | o
E D ARH AT, RO — 67 dh ot e
i) Z R

AR FFUFTATHL S 0460 T 0T R -
|>Nom

"\ Auto-ranging power stage
All models are equipped with a flexible auto-ranging out-
put stage which provides a higher output voltage at lower
output current, or a higher output current at lower output
voltage, always limited to the max. nominal output pow-
Inom | €1 The maximum power set value is adjustable with these
models. Therefore, a wide range of applications can al-
ready be covered by the use of just one unit.

100 % /

Bt

AKZF540..40 VHIO0..200 VHiHHE, 0.2 AR
0...40 A HLE, 0...160 WHIO...640 Wi HH T # 1)
ANEE,

Rl LA 2 T sh 5 10 AR dm AR s ) R0l sl )
, HRATFE0%5100% 2 [ES AT . HIES5 )
R KA T S AT AR .

RIPIHEE

ARY TR A, AT E — I R AR BRAE
(OVP), L% it (OCP)5 it Th % (OPP) {44 #% R
fii,

— HR#EE X =AME ) —A, B 286
B, HEERESEOmMEE —REES. &

PRI R R, ORI, B S R E
Bt
AZ R

T2 R S A N\ I ] B B O A, DLAMER IR
R IS Un SR N\ i AR B R L, A
RS2 B R A, DA DR S SR A I
i T H A

HMI$5R4E

AP T AR — MR ERE . A IEH
PARNAEHLZE M. KBRS & — KB R IT A A
RBCE S KPR . HA B Bl AHLI 1 52 B
AR ZAIEE (X, 33 MO 0 .

mIETH & ERE

BT AR S, TN SR O Rk, PR
AT LEI I PR Td AR A Hh 2 3

= USB

» USB + Ethernet (LLAR)

= USB + Analog (ffth)

fER$738 10 (USB, LRI , A A 9% hi
BAE “EA Power Control” F13kF]. & B —IhkE,
FRAE “HEFE” , P=dhal hCSVRk UK ¥ A sh & k% ok
il
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DC output

DC output voltages between 0..40 V and 0...200 V, output currents be-
tween0...2 Aand 0...40 A and output power ratings between 0...160 W and
0..640 W are available.

Current, voltage and power can thus be adjusted continuously between 0%
and 100%, no matter if manually or remotely controlled (analog or digital).
The output terminals are located on the front side of the devices.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

Remote sensing

The standard sensing input can be connected directly to the load in order
to compensate voltage drops along the cables. If the sensing input is con-
nected to the load, the power supply will detect this and adjust the output
voltage automatically to ensure the accurate required voltage is available
atthe load.

Handling (HMI)

Manual operation is done with a colour display, two rotary knobs and six
pushbuttons. The large display shows all relevant set values and actual
values at a glance. The whole setup is also done with the human-machine
interface. The display is multilingual (German, English, Russian, Chinese).

Remote control & connectivity

For remote control, there are three types of interface cards optionally avail-
able which can be quickly and easily installed by user on location:

= USB

= USB+ Ethernet

= UUSB + Analog

Using the digital interface (USB, Ethernet), Windows users can profit from
the free software “EA Power Control”. It offers a feature called “Sequenc-
ing”, where the device is controlled through a semi-automatic table in CSV
format.
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EA-PS3000C 160W-640W

ZAR L TR Y, WAEMS  ExcelsidL e
CSVH4itads T QI 5%, X5 BRI TR

SEHAR I RE AT RE “ 2 A ARE] 7 (TR
i, ARt TR 2 E206 7 . ZH T

1136 1 fift 215 5.
priAd

= FRER sy /A0, RIEETH, AT

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 136 for more information.

Options
= Interface card (digital or digital/analog), plug ‘n play, retrofittable

O] -«

(o) ® ° ° ®

64

ww gg

S~
Use USB+ANALOG

2 O 534335 T+ / Interfaces and their connectors

308 mm

=) *

(o)

o

USB+Ethernet

6.50A
520.0W s

~80.00V

80.00

POWER SUPPLY
PS5 3080-20 C

PR S AR ST I B RTALIR /

Front view with tilt stand in vertical position

®

260 mm

HATUSB + LUK 7= S P (i) /

Rear view with installed interface USB + Ethernet (optional)
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EA-PS3000C 160 W -640W

BARSH Technical Data Series EA-PS 3000 C / &%

AL A
-
Hift: Mk
- K

- 0-100% [ ki R

- £10% AU, B AR
- K 10-100% i % 75 1

Fie
- A

- 1-100% Al 7

e

- £10% AU [F 2R 1 R

Hift: =X

- FEH

fRA SR

R ES [ AR
BerEsn (k)
- RS

MR BE (AT
- RS

- {55 7EE

- BN

- fiti g

-U /1 PHEfREE
R

BRI

fib 71 5

B

=

BS

EA-PS3040-10 C
EA-PS 3080-05 C
EA-PS 3200-02 C
EA-PS 3040-20 C
EA-PS3080-10 C
EA-PS 3200-04 C
EA-PS 3040-40 C
EA-PS 3080-20 C
EA-PS3200-10C 0.

o O O O o o o o

AC: Supply
-Voltage / Frequency

- Power factor correction (PFC)

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line requlation £10% AUy
- Regulation 10-100% load
DC: Current

- Accuracy

- Load regulation 1-100% AUy

- Line requlation £10% AUy
DC: Power

- Accuracy

Protection class

Display / control panel
Digital interfaces (optional)

- Available models

Analog interface (optional)
- Available models
- Signal range

- Inputs

- Qutputs

- Accuracy U/1/P
Cooling

Operation temperature
Storage temperature
Humidity

90...264V, 45...66 Hz
>0.99

<HE(EI10.1% / <0.1% of rated value
<HUEH1110.05% / <0.05% of rated value
<152 H1£10.02% / <0.02% of rated value
<2ms

<HFTE (E 1110.2% / <0.2% of rated value
< 5E {8 110.15% / <0.15% of rated value

<HJTE A 1110.05% / <0.05% of rated value

< TEAEL10.5% / <0.5% of rated value
1
T ngs . Jiedl 5 4440 / Colour display, knobs and pushbuttons

IF-KES USB (33100232): 1x USB Typ B
IF-KE5 USB/LAN (33100233): 1x USB Typ B + 1x Ethernet (RJ45)

5-4D-Sub®4di, FHLFEE /15-pole D-Sub, galvanically isolated
IF-KE5 USBANALOG: 1x Analog + Tx USB Typ B

0..5V 520..10V (AT #%45) /0...5V 0r 0...10V (switchable)

UL RIZEREIF-R, ELVf T/
U, 1, P remote control on-off, DC output on-off
UL s, RE, Z2EREE/

U, 1, overvoltage, alarms, reference voltage
0..10V: <0.2%

4% X35 / Temperature controlled fan
0..50°C

-20...70°C

<80%, J: Yt % / non-condensing

0..5V: <0.4%

Voltage Ripple @ Weight Dimensions (W x H x D) ¢ Ordering number
0

.. 160 W .40V 0..10A 30mVpp /3 mVyys ~4kg 308mmx103mmx323mm 35320208
.. 160 W 0..80V 0..5A 35mVp, / 4mVpys ~4kg 308mmx103mmx323mm 35320209
.. 160 W 0..200V 0..2A 70mVp / 13mViyg ~4kg 308mmx 103 mmx323mm 35320210
..320W 0..40V 0..20A 30mVp, /3 mVgys ~4kg 308mmx103mmx323mm 35320211
.320W 0..80V 0..10A 35mVpp /4 mVyys ~4kg 308 mmx 103 mmx323mm 35320212
..320W 0..200V 0..4A 70mVy, / 13mVig ~4kg 308mmx103mmx323mm 35320213
..640W 0..40V 0..40A 25mVpp /4 mVyys ~5kg 308 mmx 103 mmx350mm 35320214
..640 W 0..80V 0..20A 40mVp, /6 MYy ~5kg 308mmx 103 mmx350mm 35320215
L640W 0..200V 0..10A 100mVi, / 25mVs  ~5kg 308 mmx 103 mmx350mm 35320216

(1 RMS-Wert: gemessen bei NF mit BWL 300 kHz, PP-Wert: gemessen bei HF mit BWL 20MHz / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz
(2 Nur Gehéuse, nicht iiber alles (siehe Abbildungen) / Enclosure only, not over all (see depictions)
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EA-PSIS000T 320W-1500W

SEN A RizERAEIR

Programmable desktop DC Power supplies
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POWER SUPPLY
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EA-PS19080-60 T
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Option:

» EIEEMIANBIE...264 V, FHERIRPFC

» WEEIE 92%

» EHINER. 0...320 W Z£0...1500 W

» HHERE: 0..40V £ 0..500 V

» HHER: 0.4AZE0..60A

» RERINRIFEGIL L

= I5MIHEE (OVP, OCP, OPP)

» TR (OT)

» MIRFRERSFEREE. RESET

* FRECUSBI®O, ALELLKMSEINIZED (FrEE
O S HERE)

» NERBAEDS

» AR5 IAEE AR

» FFASELVERE (EN 60950)8940 V= @Bl S

» ¥HSCPHESIES

= |abView Vs

» Windows#{EFEF THIISHIE 4

e

EA-PSI 9000 TZR 1|7k HH oAb B 2% 42 1] 1) SR 46 =5
HYR. B2 TH P KT B EMS, m&
—ERBNRED . s, BismgsHR
BWE R B R At HE7iE .

P it 2 O P T g, R B I DR
#ro HILF A 2 S M A 5

Wide input voltage range 90...264 V with active PFC

High efficiency up to 92%

Output power ratings: 0...320 W up to 0...1500 W

Output voltages: 0...40 V up to 0...500 V

Output currents: 0...4 Aup to 0...60 A

Flexible, power regulated output stage

= Supervision (OVP, OCP, OPP)

= Overtemperature protection (OT)

= |ntuitive touch panel with display for values, status
and notifications

= USB port as standard, Ethernet & analog optional
(all interfaces galvanically isolated)

* Integrated function generator

= Internal resistance simulation and regulation

= 40V models compliant to SELV (EN 60950)

= SCPI command language supported

= LabView Vis

= Control software for Windows

General

The microprocessor controlled laboratory power supplies of series EA-PSI
9000 T offer a user-friendly, interactive handling concept, along with a ex-
tensive set of standard features, which can facilitate operating them. Con-
figuration of output parameters, supervision features and other settings is
smart and comfortable.

The implemented supervision features for all output parameters can help
to reduce test equipment and make it almost unnecessary to install exter-
nal supervision hardware and software.
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EA-PSI9000T 320W-1500W
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The clear control panel with its two knobs, one pushbutton, three LEDs and
the touch panel with colour display for all important values and status en-
able the user to handle the device easily with a few touches of a finger.

ACinput

The equipment uses an active Power Factor Correction (short: PF(), en-
abling worldwide use on a mains input from 90 V, up to 264 V.. Models
with 1.5 kW will derate their output power to 1 kW below input voltages
of 150 V..

WRFEENEE U
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PNom

~ Auto-ranging power stage

All models are equipped with a flexible auto-ranging out-
put stage which provides a higher output voltage at lower
output current, or a higher output current at lower output
voltage, always limited to the max. nominal output pow-
0 er. The maximum power set value is adjustable with these
models. Therefore, a wide range of applications can al-
ready be covered by the use of just one unit.
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DC output

DC output voltages between 0..40 V and 0...500 V, output currents be-
tween0..4 Aand0...60 A and output power ratings between 0...320 W and
0...1500 W are available.

Current, voltage and power can thus be adjusted continuously between 0%
and 100%, no matter if manually or remotely controlled (analog or digital).
There is furthermore the resistance mode which offers simulation of an in-
ternal in-line resistor.

The output terminals are located on the front side of the devices.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

Remote sensing

The standard sensing input can be connected directly to the load in order
to compensate voltage drops along the cables. If the sensing input is con-
nected to the load, the power supply will detect this and adjust the output
voltage automatically to ensure the accurate required voltage is available
at the load. The remote sensing connector is located on the front of the
device.
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AEREED

Optional analog interface

A ZR BN b JE BORT I R B B A%

7\ Agalvanically isolated analog interface can be installed

] «— P prog optionally and subsequently, located on the rear of the
<— R prog device. It offers analog inputs to set voltage, current,
:2:” power and resistance from 0...100% through control

DGND voltages of 0 V...10 V or 0 V...5 V. To monitor the out-
—> U ref put voltage and current there are analog outputs with
3 :: Lp;:fg 0V..10 Vor 0 V...5 V. Also, several inputs and outputs

_/ are available for controlling and monitoring the device
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status.

Display and control panel

MIRREREE _ |
Display with touch panel

15.00V
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@
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350A

SHATAIEE

Knobs for comfortable value
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<]

off adjustment
[s]
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0.00V 0.00A 0.00V 0.00A
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FZ / English 13z / Chinese
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Set values and actual values of output voltage, output current and output
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 a finger.

Set values of voltage, current, power or the simulated, internal 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
2] 00.00V IR

0.00V
::£100.00V

0.00A
FE 00.00A

0BT ]

@ m Boixon,
3 / Russian

@BLIKN

#37 / German

Function generator

All models within this series include a true function generator which can
generate typical functions, as displayed in the figure below, and apply
them to either the output voltage or the output current. The generator can
be completely 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.

68 © EA Elektro-Automatik, 2016 U1/ 1A AAT A, H51% 5350 K41 / Subject to modification without notice, errors and omissions excepted



SER A 4wIZEREIE / Programmable desktop DC power supplies

EA-PSI9000T 320W-1500W

T e

= ENi7

Triangle Rectangle Trapezmd

1E5% Bk

Sine

Ramp

B 7 RETAR R RS A AR ME R B, R
JRSE LS R I R, I ﬁj‘ﬁk%lﬁggéﬂf?ﬂo ix L
A T A ARFI A P (KA ol /AR U S B G 1 ]
R X L8Py 51 30 A il FnrfEUSE b, XA 8
SEARAS [ A PP 371

N R AT R R LR AR T SE L 1400 i 81 4H BRI B2
£k, DONREAMER] . AT LAFE ™ dh S EE T dh b
B, AR JA bR AT

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.

Fictional example of a complex function (40 sequences) as it can be realised
with the arbitrary generator. The function can be created on the device or
externally and then loaded or saved:

1]

M ERTR
BEE K AN 2 0 e DR S B . ERR T
WoRgs b, BESEPME T

M ZRe P, F P Al e ] el i 5 R LR N 2
B, PP, BRI, A5 R
BOCR,  BELE T AR R R fE A R A e
P AN R A B SR R AT 58 A

b LN

AT R 7E Windows 4 3 2F 18 47 33 il 8
X2 G RS, HEAE RS RS T I AR i
#le B©H—NERITE R EMESEPRE. HERA
SCPI5ModBus RTUfEA R, [E4FE T, LK
FRAHEF" B2 B shfE il

7 i ﬂTﬁH/ﬂ?ﬂﬂﬁ%ﬁ#%ﬁ H“%1h8 Eﬁ']"f‘ﬂﬂ fE—

TR — kPR 2 k2067 . I i fe 48 FHHE
r?sﬁw}siairjmm

Presetting of output values

To set output values without a direct impact on the output condition, the
set values are also shown on the display, positioned below the actual val-
ues.

With this, the user can preset required values for voltage, current and pow-
er. Itis either done by using the rotary knobs or by direct input on the touch
panel. The five user profiles furthermore enable the user to switch easily
between often used set values, just by activating a different user profile.

Control software

Included with the device is a control software for Windows PC, which al-
lows for the remote control of multiple identical or even different types of
devices. It has a clear interface for all set and actual values, a direct input
mode for SCPl and ModBus RTU commands, a firmware update feature and
the semi-automatic table control named “Sequencing”.

Optionally unlockable with a licence code, the app “Multi Control” can
monitor and control up to 20 units at once and in one windows. The se-
quencing feature and data logging are here available as well.

AJEIN
= HUSB. DAK I -5 R0 1 ] 95 2 I ; ﬂ

BRI

Options

@i@ = Retrofittable interface module with USB, Ethernet
o (o)

and analog ports
O
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AC: Supply

-Voltage

- Frequency

- Power factor

- Derating

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation +10% AU
- Regulation 10-100% load

- Rise time 10-90%

- Overvoltage protection

DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Line regulation £10% AU,
DC: Power

- Accuracy

Overvoltage category
Protection

Insulation

- ACinput to enclosure

- ACinput to DC output

- DCoutput to enclosure

Degree of pollution

Protection class
Analog interface (optional)
- Signal range

- Inputs

- Outputs

-Accuracy U/1/P/R
Parallel operation
Standards

Cooling

Operation temperature
Storage temperature
Relative humidity
Operation altitude
Mechanics

- Weight

- Dimensions (W x Hx D) ©

90...264V, 1ph+N

45..65 Hz

>0.99

15 / Models 1500 W: < 150V AC [ ZE /10 Poyy o 1000 W

<HPE B F10.1% / <0.1% of rated value
<HVE B 110.05% / <0.05% of rated value
<HFUEAELI110.02% / <0.02% of rated value
<2ms

5K [ Max. 30 ms

T, 0...110% Uyenn / Adjustable, 0...110% Uyon

< TEAELF(10.1% / <0.2% of rated value
<HF7E {8 [170.15% / <0.15% of rated value
< 7E {8 170.05% / <0.05% of rated value

<HFEAH 1% / <1% of rated value
2
0T, OVP, OCP, OPP, PF @

2500V DC
2500V DC

fitk: HK400VDC; 1EK: K400V DC+/
Negative: max. 400V DC, positive: max. 400 V DC + output voltage

2

1

A 3% (15-41D-SubBEd, HHFFH ) /

optionally available (15-pole D-Sub, galvanically isolated)

0..5V 5} 0..10V (A] §J46) /0..5V 0r 0...10V (switchable)

U LRREFETT-%, EimthtiIr-o5, ARARBEIT-9/
U, 1, PR, Remote on-off, DC output on-off, resistance mode on-off

UK, e, %%/
U, 1, Overvoltage, alarms, reference voltage

0..10V: <0.2%

AJ S/ Possible
EN 60950, EN 61326, EN 61010, EN 55022 %5 2% B/ Class B
IR 4% XU / Temperature controlled fan

0..50°C

-20...70 °C

<80%, J: ¢ #& / non-condensing

<2000 m

0..5V: <0.4%

320W-640W: ~ 7 kg
320W - 640 W: 92 x 239 x 352 mm

1000W-1500W: ~ 8 kg
1000 W - 1500 W: 92 x 239 x 412 mm
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TS [T T
[voselvatoge [curent [rower [eiveney [rippieue —Ropler [0ty [ 1) [7 e [dering marer

LAl 0.4V 0.20A  0.30W  <88% 0mVp/2mVyys  1MAyg 15mV 0.8mA 0.012W 06200540
R 0.80V  0.10A  0.320W  <89% 0mVp/2mVyys  1MAg 3mV 04mA 0.012W 06200541
PS19200-04 T 0..200V  0..4A 0..320W  <89% 50mVep/ 6 MV 1.5mAg 7.6mV  02mA 0.012W 06200542
LTV 040V 0.40A  0.640W  <89% 0MVpy/2mVys  TmAy 15mV 15mA  0.024W 06200543
Pl 0.80V  0.20A  0.640W <91% 0mVp/2mVyys  1MAyg 3mV 08mA 0.024W 06200544
PSI9200-10T 0..200V  0..10A 0..640W  <92% 50mVep/6mVeyg 1.5mAgys 7.6mV - 04mA 0.024W 06200545
A 040V 0.40A  0.1000W <92% 25mVpp/4mVyys 6 MAy 15mV 15mA 0.038W 06200546
AR 0.80V  0.40A  0.1000W <92% 25mVpp/4mVyys 6 MAg 3AmV 15mA 0.038W 06200547
PS19200-15T 0..200V  0..15A 0..1000W  <93% 150mVie/BmVye 1.8 MAy 7.6mV  0.6mA 0.038W 06200548
PS19500-06 T 0..500V  0..6A 0..1000W <93% 155mVi/33mVyys  8mAg 19.1mV  02mA 0.038W 06200549
PSI9040-60 T 0..40V 0..60 A 0..1500W  <92% 25mVp, /4mVpys 6 mAgy, 1.5mV 23mA  0.057W 06200550
Al 0.80V  0.60A  0.1500W <92% 25MVpp/4mVyys 6 MAg 3AmV 23mA - 0.057W 06200551
PSI9200-25T 0..200V  0..25A 0..1500W  <93% 150mVep/23mVye 1.8 mAgyq 7.6mV. 1mA  0.057W 06200552
PS19500-10T 0..500V  0..10A 0..1500W <93% 155mVi/33mVyys  8mAg 19.1mV  02mA 0.057W 06200553
(1 ) G 1 26 N ‘L%%/Programmable resolution disregarding device errors
@RMS{E: 7EBWL 300 kHzIHH Il & fILFAE, PP{H: 7EBWL 20MHz il [ HF i /RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz
FmER Product views
i )
:!...-’\— (®)
1500V 3.50A A.
cC =
::115.00VEE=: 03 50A ® D ¢ ®
B 1.0000 [N B ~—40
w
3 Cursor Positon
3
‘W
POWER SUPPLY
PSI 9080-60 T
@
Power
UsB
- Sense +
==
. . @ I.!I .!J
il |
G (o) C
]
0...80V7 [ 0...B0A | 0...1500 W —ﬁ
.
I-‘. ‘;l JEARIE (1000 W/ 1500 W) / Rear view (1000 W / 1500 W)
| 92 mm |
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SEN A RizERAEIR

Programmable desktop DC Power supplies

0.00V

0.00A

EA-PS19080-60 DT

EIEEMNEE...264 V, #HERITPFC
WEEIE 92%

W IhE: 0...320 W £0...1500 W
HiHEBE: 0.40V £ 0..750 V
ez 0.4AZE0..60 A
RIEN IR AR

WM IHEE (OVP, OCP, OPP)

TR RIP (OT)

fERE RS, ERBE. RES5E8T
HEEEIEO

AEUSBS#E#linO

NERBLERE

AR SEEE A A

R8UK

SENIIEEERFEHME LR
FF&SELVER/E (EN 60950)8940 Vi AL E
AiC H BB B 8% (7E10 s Uout < 60 V)
HHSCPIIESIES

B

EA-PSI 9000 DT Z 412 — 2K i fa b B 25 42 il ¥ I 56
FEHPE, B R THP RN B EESS, i’
H—ERBARED . Hb s, WS
HE e it B R B e BT,

P it 2 O P T e, R B O D
#ro HILF AR e Sl M P A 1 5

* Wideinputvoltage range 90...264 V with active PFC

= High efficiency up to 92%

* QOutput power ratings: 0...320 W up to 0...1500 W

= QOutput voltages: 0...40 V up to 0...750 V

* QOutput currents:0...4 Aup to 0...60 A

* Flexible, power regulated output stage

= Supervision (OVP, OCP, OPP)

= Overtemperature protection (OT)

= |ntuitive touch panel with display for values, status
and notifications

= Galvanically isolated analog interface

= USB port and Ethernet built in

* Integrated function generator

= Internal resistance simulation and regulation

* Low ripple

= Desktop enclosure with carrying handle and tilt stand

= 40V models compliant to SELV (EN 60950)

= Discharge circuit (U,,; <60V in <10 5s)

= SCPI command language supported

General

The microprocessor controlled laboratory power supplies of series EA-PSI
9000 DT offer a user-friendly, interactive handling concept, along with a
extensive set of standard features, which can facilitate operating them.
Configuration of output parameters, supervision features and other set-
tings is smart and comfortable.

The implemented supervision features for all output parameters can help
to reduce test equipment and make it almost unnecessary to install exter-
nal supervision hardware and software.
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ML, —N%hE, =/NLEDLAR R tufidi 5 e 4 Bk
R, o pra SEEBUE 5K, M H
BR-RTHE, TR RIS

b & SRS SR RSy Sk il RS R SRR 2 S
th, FEHEHERALE — A0 B

AN
ARHIRMEH XTI FRH L (FiFk: PFC), HAH
KA90 V, %264V, EEEEKUEAMHE. 1.5
KWt RS S 7E (ki i <150V, I, 4 tH Th 36 3l
DE1 KW,

The clear control panel with its two knobs, one pushbutton, two LEDs and
the touch panel with colour display for all important values and status en-
able the user to handle the device easily with a few touches of a finger.

For the integration into semi-automatic and remotely controlled test and
automation systems, the devices offer a set of interfaces (analog and digi-
tal) on their rear side.

AC input

The equipment uses an active Power Factor Correction (short: PF(), en-
abling worldwide use on a mains input from 90 V, up to 264 V.. Models
with 1.5 kW will derate their output power to 1 kW below input voltages
of 150 V..

RFEENEE U

R F S BT RLS T A T RAE | -
PNom

o WA BRI B e L, B8R
FEAR A I I i HE e LR, (LS R
2B KBUE i DT A o HL KR | o
JE LA, A — & 77wl e
i) 2 BIN

"\ Auto-ranging power stage
All models are equipped with a flexible auto-ranging out-
put stage which provides a higher output voltage at lower
output current, or a higher output current at lower output
voltage, always limited to the max. nominal output pow-
Inom | €" The maximum power set value is adjustable with these
models. Therefore, a wide range of applications can al-
ready be covered by the use of just one unit.

100 % /

B

A ZH40...40 VAIO0...750 VEitHmE, 0.4 AFl
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DC output

DC output voltages between 0..40 V and 0...750 V, output currents be-
tween 0..4 A and 0...60 A and output power ratings between 320 W and
0..1500 W are available.

Current, voltage and power can thus be adjusted continuously between 0%
and 100%, no matter if manually or remotely controlled (analog or digital).
The output terminals are located on the front side of the devices.

Compared to other power supply series, the PSI 9000 DT feature a built-in,
additional output filter to achieve much lower ripple, i. e. low noise on the
DCoutput voltage.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

Remote sensing

The standard sensing input can be connected directly to the load in order
to compensate voltage drops along the cables. If the sensing input is con-
nected to the load, the power supply will detect this and adjust the output
voltage automatically to ensure the accurate required voltage is available
atthe load.
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AEEREND -~ 1 Built-in analog interface

72 b JE AR b e — e B AL L o There is a galvanically isolated analog interface termi-
EEA AR, #2210 V.10 V O 94— °pil :f,::g nal, located on the rear of the device. It offers analog in-
80 V.5 VHL &, Al EO0...100%1)% g:g o —» OT/PF | puts to set voltage, current, power and resistance from
HHE. HRSI%E., BB BEE | Rmode —» T henp | 0-100% through control voltages of 0 V... 10V or 0 V...5
L, mres e e Fo o V.10 AGND e V. To monitor the output voltage and current, there are
V0 V.5 VRFEM. s, iEF A 1: sk : 5 <—1prog | analog outputs with 0V...10 V or 0 V...5 V. Also, sever-
oy N AT Sy A, AT P ke A s AT s A L g e ) al inputs and outputs are available for controlling and

AR o

monitoring the device status.

Display and control panel
JSB. LEFRE RS AUSBIR O

USB port for loading and saving
functions

ERBF5EHIER
4V [Untocked 3]
0240 v
240A
=R B RE 04.000 B

58.0 W

Display with touch panel

4000 W

onioN

wo ffj oo

SHOAT AR
Knobs for comfortable value
adjustment

HENU l SETTINGS

B S LB . IR 5 DR A R
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SER . M. DhERBEHAE (AR .
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LIRS EHIER

3L /English 7a3Z / Chinese

ARSI RS H AT Al T S pR )
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Set values and actual values of output voltage, output current and output
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 a finger.

Set values of voltage, current, power or resistance (internal resistance sim-
ulation) 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

33 / Russian

#37 / German

Function generator

All models within this series include a true function generator which can
generate typical functions, as displayed in the figure below, and apply
them to either the output voltage or the output current. The generator can
be completely 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.

om rn " ®

AVARN P \%s

= Ehi7 iz

Triangle Rectangle Trapezoid

1R DIN 40839
Ramp
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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.

Fictional example of a complex function (40 sequences) as it can be realised
with the arbitrary generator. The function can be created on the device or
externally and then loaded or saved:
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Presetting of output values

To set output values without a direct impact on the output condition, the
set values are also shown on the display, positioned below the actual val-
ues.

With this, the user can preset required values for voltage, current and pow-
er. Itis either done by using the rotary knobs or by direct input on the touch
panel. The five user profiles furthermore enable the user to switch easily
between often used set values, just by activating a different user profile.

Supervision features

Al models offer supervision features for voltage and current steps. The su-
pervision is configurable to monitor voltage or current over- and under-
shooting. As a reaction, the device can generate a notification of selectable
type:

- Signals are displayed only; even if the fault is still active, without af-
fecting the output

- Warnings remain active and must be acknowledged after the fault is
removed

- Alarms will instantly shut off the output

Control software

Included with the device is a control software for Windows PC, which al-
lows for the remote control of multiple identical or even different types of
devices. It has a clear interface for all set and actual values, a direct input
mode for SCPl and ModBus RTU commands, a firmware update feature and
the semi-automatic table control named “Sequencing”.

Optionally unlockable with a licence code, the app “Multi Control” can
monitor and control up to 20 units at once and in one windows. The se-
quencing feature and data logging are here available as well.

30805108 - 12770301 GCOMII  Urer
oo 5108 PO
VOUTAGE cumsent

0.0 A
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EA-PSI 9000 DT 320W-1500W
Series EA-PSI 9000 DT / &4

i fhH

- R

Hit: M

- KGR

- 0-100%[f) f 2 1 % 2%
-+£10% AU, 2P 55

- i #210-100% 1f % 75 5}

- H#510-90%_E THi 1]

- T R AR

Hi: i

- KT

- 1-100% Al F#R i H &
- £10% AU, UL PEEHE R
Hit: R

- K

i

R ThRE

R S it

- ZTPE NS4

- AN B A

- Bk 5t Ah R (PE)
15 Yl
RIS
g

P
- f
N

jarlls

H

T

- it

- KRR
HRRAE
LIRS HE
A R
AR
AR
AW
TAERE
MU S
-

- ReF (5% ) o

@ ﬁﬁm%’ﬁ <" /Body only
(2 tHA] L 275146 T2 / See page 146

AC: Supply

-Vloltage

- Frequency

- Power factor

- Derating

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation £10% AU,

- Regulation 10-100% load
- Rise time 10-90%

- Overvoltage protection
DC: Current

- Accuracy

- Load regulation 1-100% AU,

- Line regulation +10% AU,

DC: Power

- Accuracy
Overvoltage category
Protection

Insulation

- ACinput to enclosure
- ACinput to DC output

- DCoutput to enclosure

Degree of pollution

Protection class

Digital interfaces

Analog interface
- Signal range

- Inputs

- Outputs

- Accuracy

Parallel operation
Standards

Cooling

Operation temperature

Storage temperature
Relative humidity

Operation altitude
Mechanics
- Weight

- Dimensions (W x Hx D) ©

90...264V, 1ph-+N

45..65 Hz

>0.99

#45: / Models 1500 W: < 150V AC [ 25/ t0 oy o 1000W

<A 5EAELI110.1% / <0.1% of rated value
< 5E AEL1110.05% / <0.05% of rated value

<A 5EAEL1110.02% / <0.02% of rated value
<2ms

5K / Max. 30 ms

T, 0..110% Uyern / Adjustable, 0...110% Uy

<HHE AL Fr10.1% / <0.2% of rated value
<HFAE AH 170.15% / <0.15% of rated value
< TE AH 170.05% / <0.05% of rated value

<HEAB 1% / <1% of rated value
2
0T, OVP, OCP, OPP, PF @

2500V DC

2500V DC

fifk: K400V DC, EAK: K400V DC + fi i Hi % /
Negative: max. 400V DG, positive: max. 400V DC + output voltage

2

1

1xB2EUSBYf I GETAH ) /1xUSB type B (for communication)
Tx AZEUSBY 1 (174 13245 FH1) / 1x USB type A (for storage device)
1x Ethernet

W B 15-6FD-SubRHf, LR E/

Built in, 15-pole D-Sub (female), galvanically isolated

0..5V 50..10V (AT §]4%) /0...5V 0r 0...10V (switchable)

U LR IZFEIF K, EFMH IR, WHEBITF-%/
U, 1, PR, Remote on-off, DC output on-off, resistance mode on-off
U/, R, S5/
U/1, Overvoltage, alarms, reference voltage
0..10V: <0.2%

AT S/ Possible

EN 60950, EN 61326, EN 61010, EN 55022 2 2% B / Class B
4% XU / Temperature controlled fan

0...50°C

-20...70°C

0..5V:<0.4%

<80%, Fz 4k #& / non-condensing

<2000 m

320W-650W: ~7.5kg
320W - 650 W: 308 x 103 x 355 mm

1000 W - 1500 W: ~ 8.2 kg
1000 W - 1500 W: 308 x 103 x 415 mm
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EA-PSI 9000 DT 320W-1500W

E | ES: [ veosess [ o5 @ EER [sTrame
[ Model ] Voltage | current
EEREL 0.4V 0204 0.320W  <88% 8V, /08 MV 1MAg 15mV 0.8mA  0.012W 06200500
0.8V  0.10A  0.320W <89% 8V, /0.8 My 1MAys 3mV 04mA  0.012W 06200501
0.200V  0.4A  0.320W <89% 20 My /25MVpys 15MAy 76mV 02mA 0.012W 06200502
0.40V  0.40A  0.640W <89% 8V, /0.8 My TMAy 15mV 15mA 0.024W 06200503
0.8V 0.20A  0.640W <91% MV, /08MVy  1mAy 3AmV 0.8mA 0.024W 06200504
0.200V  0.10A  0.640W <92% 20 MV /2.5 MVgys 1.5 MAgys 76mV 04mA 0.024W 06200505
0.40V  0.40A  0.7000W <92% 10mVyp/ 1.5 My 6 Mg 15mV 15mA 0.038W 06200517
0.8V 0.40A  0.1000W <92% 10MVyp/ 15 MV 6 MArys 3mV 15mA - 0.038W 06200506
0.200V  0.15A  0.7000W <93% 60MVyp /My 1.8MAy 76mV  0.6mA 0.038W 06200507
BEZREN o 360v  0.10n  0.700w <93% S8MVpy/ 11 MV 2MAgs 137mV 04mA 0.038W 06200508
0.500V  0.6A  0.1000W <93% 62MVpy /13 MV BMAys 19.0mV 02mA  0.038W 06200509
EEEREN o 750v  0.4n  0.t00w <93% UMV /16 MV 10MAgs 286mV 0.2mA 0.038W 06200510
EETET o.40v  0.60A  0.1500W <92% 10MVyp/15MVyys 6 Mgy 15mV 23mA 0.057W 06200516
BEEREN osov  o.c0n  0.1500w <9% 10mVyp/ 15 MV 6 My 3AmV 23mA - 0.057W 06200511
0.200V  0.25A  0.1500W <93% 60MVyy/9MVy 1.8 MAs 76mV  TmA  0.057W 06200512
BEZEEI o 360v 0154 0.1500w <93% S8MVpy/ 11 MV 2MAgs 137mV 0.6mA 0.057W 06200513
EEES o500 0.10A  0.1500W <93% 62MVpy/ 13 MV 8MAy 19.0mV 02mA  0.057W 06200514
EEERTI o 750v  0.6a  o.1500w <93% UMV /16 MV 10MAg 286mV 02mA 0.057W 06200515
8 F%{‘JJI\T?S}{EL'juu %fflévn\;f%?ﬁﬁggﬁ;é/;’?&nﬁb IeIr:e‘slglﬁon di%gg%{j%ﬁml-iﬁzﬂ*} - PRI HF {FL / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz
FmBER Product views
| 308 mm |
_
:
=3
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EA-PS9000T 320W-1500W

SEN A RizERAEIR

Programmable desktop DC Power supplies

[ Too.coviif1o0 ool

EA-PS9080-60 T

Ff— _tﬂ‘ Y
!m Dutpul  @Ort |
= — | b
.

uJ[ 1 J] p J|ove]|ocp) |oPP] [OTP) [use |

Option:

» EIEEMIANBIE...264 V, FHERIRPFC

» WEEIE 92%

» EHINER. 0...320 W Z£0...1500 W

» HHERE: 0..40V £ 0..500 V

» HHER: 0.4AZE0..60A

» RERINRIFEGIL L

= I5MIHEE (OVP, OCP, OPP)

» TR (OT)

» MIRREEREE, EREE. RES5BM

» FRECUSBImO, AILUEEEIIKM & #E#lim0O (BF
BEOHBRE)

» FFASELViRE (EN 60950)8940 V=@ ElS

» ¥HSCPHESIES

= Windows#{EF2F T HiLabView Vis & #5414

B

EA-PS 9000 TZR 42—k H i A 3 2845 il fr) S 00 =
B, Ex 2 THP RGBS EMES, g
— BB, Rk, B s53E
BE MECE R e HE7iE

P it 2 O P T g, R B P b DR
#o HILF A 2 ol M A 5 B

HP e, —MgsE, =/NLEDLUSCR tufib bt 4 i
WP, S A R EE SR, P H
BRNTE TR RIEA RS

* Wideinput voltage range 90...264 V with active PFC

= High efficiency up to 92%

* QOutput power ratings: 0...320 W up to 0...1500 W

* Output voltages: 0...40 V up to 0...500 V

* Qutput currents: 0...4 Aup to 0...60 A

* Flexible, power regulated output stage

= Supervision (OVP, OCP, OPP)

= Overtemperature protection (OT)

= |ntuitive touch panel with display for values, status
and notifications

= USB port as standard, Ethernet & analog optional
(all interfaces galvanically isolated)

= 40V models compliant to SELV (EN 60950)

= SCPI command language supported

= LabView Vis & control software for Windows

General

The microprocessor controlled laboratory power supplies of series EA-PS
9000 T offer a user-friendly, interactive handling concept, along with a ex-
tensive set of standard features, which can facilitate operating them. Con-
figuration of output parameters, supervision features and other settings is
smart and comfortable.

The implemented supervision features for all output parameters can help
to reduce test equipment and make it almost unnecessary to install exter-
nal supervision hardware and software.

The clear control panel with its two knobs, one pushbutton, three LEDs and
the touch panel with colour display for all important values and status en-
able the user to handle the device easily with a few touches of a finger.
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EA-PS9000T 320W-1500W

SZRAAN

ARVIRMEB AR K (R PFC) , fA
HUTN90 V, 264 V, , EHeRuEAMET. 1.5
KWL S ZE LA R <150V, I, S Tha B 3hi
DF1 KW

AC input

The equipment uses an active Power Factor Correction (short: PF(), en-
abling worldwide use on a mains input from 90 V, up to 264 V.. Models
with 1.5 kW will derate their output power to 1 kW below input voltages
of 150 V.

hRFEIAE

A Z B AT B 10 4t T SR AR T R I
B AT RUIC AR I o R R R, B
FEAR HL I B A R v WL UAL, (ELE R M
E i KBUE DR A - e KE )
AR, RAUH — & st )
Z BN .

Auto-ranging power stage

All models are equipped with a flexible auto-ranging out-
put stage which provides a higher output voltage at lower
output current, or a higher output current at lower output
voltage, always limited to the max. nominal output pow-
er. The maximum power set value is adjustable with these
models. Therefore, a wide range of applications can al-
_/ ready be covered by the use of just one unit.

I
Nom

BiRME

A Z%540..40 VHIO..500 VéHitHHE, 0.4 AR
0...60 A% I, 0...320 WAHI0...1500 Wi oh %
AR 5

R A T Bh 5 )R R R ) ROl Bl )
, HBTTE0% 5100% 2 [AELL T iR . MIE 53
R, ERE NI, BRI P EETE LR HL R .
iy AL TR S TR

TFRER B

BUE R AR 200 VERPL R L, Hoa A AT
BeAT — TR L o AR S B N OB, EREF IR
JE L A EL S OGP A 2260 V DCLL T . %
J (LA N A A N A2 A ) o v FEL

RIFTHEE

NI ER B, T4 g€ — I S R PR AE
(OVP), VLKt (OCP)L i Ty # (OPP) R 5 i Fi
1B

— BB X =AME R — A, B 2 ar
BT, JfFEEoRas 5O OREFES. A
PR R R, MR, B S R E
Bt o

AE R

T2 RS A N\ S W] B B A, DALAMER IR
RS ISP Un SR N\ i R B R, A
R B R B L, DA DR SRS HE B
i HL AL

RO

DC output

DC output voltages between 0..40 V and 0...500 V, output currents be-
tween0..4 Aand0...60 A and output power ratings between 0...320 W and
0...1500 W are available.

Current, voltage and power can thus be adjusted continuously between 0%
and 100%, no matter if manually or remotely controlled (analog or digital).
The output terminals are located on the front side of the devices.

Discharge circuit

Models with a nominal output voltage of 200 V or higher include a dis-
charge circuit for the output capacities. For no load or low load situations, it
ensures that the dangerous output voltage can sink to under 60 V DC after
the DC output has been switched off. This value is considered as limit for
voltages dangerous to human safety.

Protective features

For protection of the equipment connected, it is possible to set an overvolt-
age protection threshold (OVP), as well as one for overcurrent (OCP) and
overpower (OPP).

As soon as one of these thresholds is reached for any reason, the DC output
will be immediately shut off and a status signal will be generated on the
display and via the interfaces. There is furthermore an overtemperature
protection, which will shut off the DC output if the device overheats.

Remote sensing

The standard sensing input can be connected directly to the load in order
to compensate voltage drops along the cables. If the sensing input is con-
nected to the load, the power supply will detect this and adjust the output
voltage automatically to ensure the accurate required voltage is available
atthe load.

Optional analog interface

AT DL 4% 77 i J W 22 % — e R B A ([
O, 20 LA —SEam AR, 8 CV «—
0 V.10 VEk0 V..5 VHLE, W% E -
0..100% % s MRS Th®., %

Wit R ST, TAEREI R | acnp

# 0 V.10 VEO V..5 VK5, I U'"“‘"::
Sh, A JIARNEA R, TRk | T
P A A P RS -

) A galvanically isolated analog interface can be installed
optionally and subsequently, located on the rear of the
—» o1/PF | device. Itoffers analog inputs to set voltage, current and
j+— RC power from 0...100% through control voltages of 0V...10

| +— P prog

DGND :

— Vor0V...5V. To monitor the output voltage and current
| <— | prog there are analog outputs with 0V...10V or 0 V...5 V. Also,
|€— U prog | several inputs and outputs are available for controlling

/' and monitoring the device status.
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Display and control panel

SR 5EHIER
15.00V
wamers | IREL10.00
Display with touch panel

350A
2] 03.50A

SR REE

Knobs for comfortable value

adjustment

BeOE 5 SE R R R T A AT I T
ﬂﬁzT%&L RAOITET R s fil, H— TR
HUREFE R FT T DI RE -

L e B B R A EL N S B, AT i
SERE . AL
HRBPIEEAMEIE, ATBUE A BRI

LIS EHIER
0.00V 0.00A 0.00V 0.00A
@ OOOUA Em @ OOOUA
-
BE3T /English /R 32 / Chinese
IR

A7 SR LA & A Windows 2 45 #5454 sk

RS 2 G RS, EEARET SN
BHANEWRERm, BoRiE e E S LR
fti, SCPI5ModBus RTUTRA M E M AR, [
T e, DA RO HE R 2 B sl s i 3R
%o

77 A T AR A, P ThA ?E%IJ’T“H%E—/I\
IO — kP 25204 7 . INHE Ae A4S Pk
FESEIE At

Set values and actual values of output voltage, output current and output
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 a finger.

Set values of voltage, current or power 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 0.00v  0.00A

EONONY  FE 00.00A EOOONY  FE 00.00A
123 Meno (@) QW [ECETEF]

@ m Beixon @BbIKN @ m Alusgang @ ous

832 / Russian {837 / German

Control software

Included with the device is a control software for Windows PC, which al-
lows for the remote control of multiple identical or even different types of
devices. It has a clear interface for all set and actual values, a direct input
mode for SCPl and ModBus RTU commands, a firmware update feature and
the semi-automatic table control named “Sequencing”.

Optionally unlockable with a licence code, the app “Multi Control” can
monitor and control up to 20 units at once and in one windows. The se-
quencing feature and data logging are here available as well.
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mH{ERI TR

BOOE i A A 2o HORES A B . B e R
AT RoREE, WESKEME T . MAZRE, A
FURE I R E A B B L E NS, TR
M. BRAMIIR, EASMH T EE S, Rk
JH 7 P 80 5 i 2 TR fil i St e 4, 80 AN TR AR TG
BRI SE K -

profile.

AR
= A USB. LUK 5 A6 400 KT AT 7 2

-

PR

@]

(o) o

FmE R

-~

15.00V 3.50%

C
] 15.00 Vi) 03.50A
53|y SEETEF]

@ 1500W Output @ on

A AN

wu gz

POWER SUPPLY
PS 9080-60 T

Power

UsB
| —

Sense I
- +
UL
il |
0...80V [ 0...60A / 0...1500 W

Y e —

»

[
>

92 mm

Presetting of output values

To set output values without a direct impact on the output condition, the
set values are also shown on the display, positioned below the actual val-
ues. With this, the user can preset required values for voltage, current and
power. It is either done by using the rotary knobs or by direct input on the
touch panel. The five user profiles furthermore enable the user to switch
easily between often used set values, just by activating a different user

Options
= Retrofittable interface module with USB, Ethernet
and analog ports

Product views

JEALE] (1000 W /1500 W) / Rear view (1000 W /1500 W)
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BARSH
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- R
- ik
- R

- R

Hit: B

- KGR

- 0-100% 1) 11 1 2 %

- +£10% AU, 2P 5 5

- 1 35.10-100% 1 %2 i i

- Hi4810-90% L FHi} ]
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Hi: H

- KA

- 1-100% Al B F#R A &
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FHEERAE
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TAERE

AT IS
AR
TAEm
MRS

- HE

- RoF (BExExiR) ¢

( ﬁﬁﬁLHf\'ﬂ‘ /Body only
(2 7] DL 25146 11T / See page 146

Technical Data

AC: Supply
-Voltage

- Frequency

- Power factor

- Derating

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation +10% AUy
- Regulation 10-100% load

- Rise time 10-90%

- Overvoltage protection

DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Line regulation +10% AU,
DC: Power

- Accuracy

Overvoltage category
Protection

Insulation

- ACinput to enclosure

- ACinput to DC output

- DCoutput to enclosure

Degree of pollution

Protection class
Analog interface
- Signal range

- Inputs

- Qutputs

- Accuracy U/1/P
Parallel operation
Standards

Cooling

Operation temperature
Storage temperature
Relative humidity
Operation altitude
Mechanics

- Weight

- Dimensions (W xHx D) ¢

Series EA-PS 9000 T / &5

90..264V, 1ph+N
45..65 Hz
>0.99

AN EL 1500 WHL 5 < 150V AC 22 Pyt 1000 W
Only models with 1500 W: <150V ACt0 Pyytmax 1000 W

<HF7E {8 [170.1% / <0.1% of rated value
< 5E {EL0.05% / <0.05% of rated value
< 5E {EL110.02% / <0.02% of rated value
<2ms

K/ Max. 30 ms

AT, 0...110% Uyery / Adjustable, 0...110% Uy

<1 7E {H.110.1% / <0.2% of rated value
<HHUEARLI110.15% / <0.15% of rated value
<F7E 1B 1£10.05% / <0.05% of rated value

<FEAIR11% / <1% of rated value
2
0T, OVP, OCP, OPP, PF @

2500V DC

2500V DC

fifk: K400V DC, 1EA%: #% K400V DC + fith Hi/% /
Negative: max. 400V DC, positive: max. 400 V DC + output voltage

2

1

nli% (15-%-D-SubBHfi, FEE) /

optionally available (15-pole D-Sub, galvanically isolated)

0..5V B 0...10V (AT H7]4%) /0..5V 0r 0...10V (switchable)

UL REAEFF-R, B K/
U, 1, P, Remote on-off, DC output on-off
UL, R, BRI/

U /1, Overvoltage, alarms, reference voltage
0..10V: <0.2%

H]SZHL / Possible

EN 60950, EN 61326, EN 61010, EN 55022 2% 2 B / Class B
542 XU / Temperature controlled fan

0..50°C

-20...70 °C

<80%, .t % / non-condensing

<2000 m

0..5V:<0.4%

320W-640W: ~ 7 kg
320W - 640 W: 92 x 239 x 352 mm

1000 W-1500W: ~ 8 kg
1000 W -1500W: 92 x 239 x 412 mm
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s i’
oo [Voroge [Corert [rower [eirconsy [rippie Ut [Riople [0 (5p) [1tvp) [P i) [ordering rumer

0.40V  0.20A  0.30W <88% 20MVyp/2mVye 1 MAg 15mV 0.8mA  0.012W 06200440
0.80V  0.10A  0.320W  <89% 0mV/2mVpys  TMAys 3mV 04mA 0.012W 06200441
0.200V  0.4A  0.320W <89% SOmVyp/6myys  15MAg 76mV 02mA  0.012W 06200442
0.40V  0.40A  0.640W <89% 0MmVp/2mVys  TMAy 15mV 15mA 0.024W 06200443
0.8V  0.20A  0.640W <91% 0mVpy/2mVys  1mAy 3AmV 0.8mA 0.024W 06200444
0.200V  0.10A  0.640W <92% SOmVy /6l 1.5MAg 76mV 0.4mA 0.024W 06200445
0.40V  0.40A  0.1000W <92% 25MVpy/4mVys  6MAy 15mV 15mA 0.038W 06200446
0.80V  0.40A  0.1000W <92% 25MVpp/4mVyys 6 MAgs 3AmV 15mA - 0.038W 06200447
0.200V  0.15A  0.1000W <93% 150mVyp /By 1.8MAy 76mV  0.6mA 0.038W 06200448
0.500V  0.6A  0.1000W <93% 155 MY/ 33MVys  BMAg 1901mV 02mA  0.038W 06200449
0.40V  0.60A  0.1500W <92% 25mVpy /MYy 6MAy 15mV 23mA 0.057W 06200450
0.80V  0.60A  0.1500W <92% 25MVpp/4mVyys 6 MAg 3AmV 23mA - 0.057W 06200451
0.200V  0.25A  0.1500W <93% 150V, /By 1.8 Ay 76mV  TmA  0057TW 06200452
0.500V  0.10A  0.1500W <93% 155 MV /B3 MVs 8MAg 190mV 02mA  0.057W 06200453

(1 0% 7= S EE BN (1 1) G R O3 3/ Programmable resolution disregarding device errors
@RMS{E: 7EBWL 300 kHzHill & (\ILF{E, PP{i: fEBWL 20MHzH} il & [JHF{E / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

—

i

HAmm | 320/640 W: 335 mm  1000/1500 W: 395 mm “l
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EA-EL 3000B 400W

A YmIZE R TR

Programmable Electronic DC loads

0.0V mm
0.0W wson

EA-EL 3500-10B

0.000A mxm

co

LuJ[+ J[ p J[ R J|ovp)[ocp]|opp][oTP) | /\ )

Option: |USBJ |LANJ |@J

= EININE: 0..400 W

» EINERJE: 0...80V £ 0..500 V
» HINER: 0..10AZE 0..60 A
» ZIEEREERSE

» APEEH, ELHRBLESE
» A[ERIPERFE: OVP, OCP, OPP
» #B{EERAE: CV,CC,CP,CR

» SR T IEIRERFIR

= ¥ 3#SCPI & ModBus RTU

= $THEIE M (Windows)

= [LabView Vs

= AE: USB, LUKMEkiERL

EXKER

20173 Ak KT B /1 3 EA-EL 3000 B, &% A%
N R AE, TR N400 W. BAHKHBEES
S, EEEKE. HREE N H K2 M

P RS S RF DU R A A fEE (CVD, R
(CO , fEIF (CP) S{EI (CR) . HiZfilH
AL O — MR AL B S, B IX TR il
MR B L se R BOo B RS, e FEB . =B e
RIE. BORnasSRa, DUAGEANEH, M5
FHH R

5IHRIE 7 A E, 2R st 4 2]
72 T P T R B[], 36 5 AR A 20 388 42 i) (R B A T
TRR B -

* Input power rating: 0...400 W

* Inputvoltages: 0...80 V up to 0...500 V
* Input currents:0..10 Aup to 0...60 A

* Multilingual colour display

= User profiles, true function generator
* Adjustable protections: OVP, OCP, OPP
= Operation modes: CV, CC, CP, CR

= Carrying handle with tilt stand

= SCPI & ModBus RTU supported

= Control software (Windows)

= LabView Vis

= Optional: USB, Ethernet or Analog

General

The 2017 series of compact electronic DCloads, called EA-EL 3000 B, is the sec-
ond generation of small desktop loads with a power rating of 400 W. It offers
new voltage and current ratings for a multitude of applications for daily use in
laboratories, schools or workshops.

All models support the four reqgulation 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
rectangle, triangle or ramp. The colour display, together with a keyboard
and two rotary knobs, enables the user an intuitive kind of manual opera-
tion and better overview.

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 3000B 400W

AfEECE A 2 A ECE T, e USBH LUK, if

AR . BT B D H R B

B+ SCPI 5ModBus RTU@E M, LA RPH

IgbViewéH#, KKk 7z R 3 il 7 25 1l v FH R 1
o

IHRER, BIEMER

A& Z7%1470...80 V DC, 0...200 V DC50...500 V DC
XL A, RENSS A BIRESRE
0..10A, 0..25A5%0...60 A. IZEL4H400 WFaE

Digital interfaces, such as USB and Ethernet, are available as optional ac-
cessory, as well as an analog one. 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

The voltage range portfolio offers models with 0...80 V DC, 0...200 V DCand
0..500 V DC. Input currents with 0...10 A, 0...25 A or 0...60 A per unit are
available. The series offers a power class with 400 W steady power.

BRAEEMR (HMI)

FoiEFEL AR R B
AL S S MR e, K
MR B S s a — IR B R AT
WS brd . @ik AN

arQ)

24.0V

5 . 6W 400.0W

Handling (HMI)

2.400A Manual operation is done with a colour dis-

1 0 OOQ Wil | play, two rotary knobs and six pushbutton.s
. 010.000 ,

The large display shows all relevant set val-

® ues and actual values at a glance. The whole

AR E, B (
i, =MIBERTE) MELE%.

BRMEZIES Box (8, 9830, Mo P30 .

v 5 R EC A AT A s TR o B R O AR A, T
NEFR, AT CLR A BN s B e BREUR
A T AR e B R e A T B A, B
2y A stk

BB P IR AUE R E N T A S5, . Y
A% E, I 18] B .

setup is also done with the human-machine
interface, as well the configuration of functions (square, triangle and oth-
ers) etc.

The display is multilingual (German, English, Russian, Chinese).

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 knobs and buttons 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 or amplitude, for full configuration ability.

o~ nn

%

= SV iz 1E5%
Triangle Rectangle Trapezoid Ramp
F ittt Battery test

FAE I8 B AR O SR T Bl S s A X Al A
PR A AT, e B b e B B
S AL [ S5 IE AR A R (Wh).

EA Power ControlJll 0], b B ic s £, m
PACSVHE 5 HHExcel#, ZR/GTEMS Excelt 2l 1.
AN, EEAeA AR .
KTHE®RE, ol &E — ] HMRE, HHihd
JEARE A2 1R I00K, B30 457 1k o 3 e R B

MPPiE& B

XGRS, A el —mishee, HAE
NHFRUED RE . B A DRI, AT B2 3K BH
AR L BIG TR B 1) 30038 5 P M BRR % o % Dy RE AT DA
E ML RHRAE B 28, 9 G P v 19 B K ) 38 RURITAH 56
{EUMPP’ IMPP}FDPMPPO ﬁ;¢~$¢$ﬁﬁ%§ﬁﬁﬂ<ﬁ]i§
SR IRF 2 3BT, ZAE FH 1004 1 4 It PR A% T 2K
FEAE

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 export-
ed 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 an adjustable threshold to stop the bat-
tery test on low battery voltage, as well an adjustable test period.

MPP tracking

For photovoltaics related tests there is another function included as stand-
ard. Four modes allow for simulation of the typical characteristics of solar
inverters being connected to solar modules or panels. The function is used
to determine typical operation parameters, such as the so-called Maximum
Power Point and the related value Uypp, [yep and Pypp. One of the modes even
offers particular analysis with different irradiation values in form of a table
with 100 points.
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EA-EL 3000B 400W

mIZITH & EHE

AS PR W PR3z FE 97 o) T = Rh AT e R R S R
PRI HL R A

= USB

= USB+ PAKM

= USB + )

FIH#7#110 (USB, LUKM) , WindowsH P it
Al F“EA Power Control”% 28t . & B A HF”
IhRE, I CSVAE UMY H stk B Ag I = . B
KEERER Z M, "fEMS  Exceldiiie
CSVéniaas TS mE, R SFARMELTEN.

AR B IhREFE S R (RadEAHS, AR A3
s Al R ZIA206 . BEEEE W 136
e

~

Remote control & connectivity

For remote control, there are three types of interface cards optionally avail-
able which can be quickly and easily installed by user on location:

= USB

= USB + Ethernet

= USB + Analog

Using the digital interface (USB, Ethernet), Windows users can profit from
the free software “EA Power Control”. It offers a feature called “Sequenc-
ing”, 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 136 for more information.

W SET “Xew

AT Options
= H7USB. USB+LLK Wk US B+ A8 s i 2 15, = Interface cards with either USB, USB-+Ethernet or USB-+Analog port, all
AR AR, HoAy s 4, plug ‘n play and retrofittable
L 308 mm .__I
24 .0V 2.400A
57.6W ooow ~ 10.000 '_010_.0%3
EFENAnUNNNNEEEE S O m i SpE rS
—

103 mm

Power Input
Fuse T 2A

260 mm i

FRBCHR K E LR /

Rear view of the standard configuration
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EA-EL 3000B 400W

L R ACinput

- & -Voltage 90...264V

- M - Frequency 45..66 Hz

- DIZRA0HE - Power consumption k40w

Hii: HE DC: Voltage

- KR - Accuracy < 5E {8 1110.1% / <0.1% of rated value

B M DC: Current

- K - Accuracy <HFUE A F10.2% / <0.2% of rated value

- AFIHEA1-100% AU, -Load regulation 1-100% AU, <HIEAEF10.1% / <0.1% of rated value

Hii: D& DC: Power

- FEHR - Accuracy <01 5E {8 110.5% / <0.5% of rated value

Hin: PHME DC: Resistance

K - Acauragy <SR B [19% + BUE FLALA003% /
<1% of max. resistance + 0.3% of rated current

Honds 51k Display and control panel TFTHR AR a%, $28E 4%, Jiel /TFT display, keystrip, rotary knobs

oo (alik) Digital interfaces (optional)

- ik Avallable :EEE ngLl\)lilUff J);FI)S ?yp B + Tx Ethernet (RJ45)

Bz O CATik) Analog interface (optional) IF-KES5 USBANALOG: 1x Analog (D-Sub 15) + 1x USB Typ B

- E 55 - Signal range 0..5V 5 0...10V (A] ¥4 45) /0...5V or 0...10V (switchable)

A s U/I/P/RSERETF-OC, HIMIAIE-R, PR/
U/1/P /R, Remote on-off, DCinput on-off, resistance mode on-off

- Hn - Outputs 3 j :, (j;W:Jr;o]tajE ;a;ms;efjeﬁgo{tage

-U/I/P/RIGWE - Accuracy U/1/P/R 0..10V: <0.2% 0..5V: <0.4%

4 Cooling 15478 JX B / Temperature controlled fan

PRAEIRE Operation temperature 0...50°C

fEAT IR Storage temperature -20..70°C

MLk 14 Mechanics

- s (WxHxD)¢ - Dimensions (W x Hx D) ¢ 308 x 103 x 325 mm

-Him - Weight 4kg

1 ACRIHLES ST 78ody only

ECE (VT

[
0..400W 0..80V 0..60A 0.12..400 ~26V 35320205

0..400W 0..200V 0.25A 1.3400 ~19V 35320206

0..400W 0..500V 0..10A 6..20000 ~47V 35320207

¢ Lél\ il jj@ ﬂg EEli‘ /J\ E()ﬁﬁﬁ)\ FHJT ’ U\ iéi” %j\?ﬁ)\ "hl}ItL /Minimum DCinput voltage to supply for the load to achieve the max. input current

[

325 mm

(=3

&

3

3
4

-
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EA-EL9000T 400W-600W

AIRIZEERE TR

Programmable Electronic DC loads

0.00V

0.00A

[[Too.00vill Joo.ooa

EA-EL9080-45T

/
i
“
’
'.i:
:l
‘
i
b
A
"
: J
1y
o
i
il
’

luJ[ 1 J[ P ][ R J|ove]|ocp] |opPpP) [0TP) [/\ ] [use )

Option:

» MININEZLS]: 0...400 W, 0...500 WZO0...600 W
» HINEJE: 0..80V, 0...200 V,0...500 V
» HINER: 0..5A,0..18 A,0..45A

» ZIEEREMIER

» ESLREALESS

= ZANANE{RIPINEE: OVP, OCP, OPP
» #B{EEX: CV, CC,CP,CR

= HRECUSBIRO

= ALELIKMED, EEO

= ¥ 3#SCPI & ModBus RTU

= THHEHIE M (Windows)

= LabView Vls

=

EA-EL 9000 T&RZA&—F /N Fmk, it
BB AMY, EAEREE. EREEARZMN
H o /NEE Dha RS AT DLAAT 2 R, BET 4 K
A, WATE M,

Frf RS O R R E R fHIE (CV), {HR
(CC), fHIIH(CP)FMEFL(CR). % i HL i 1% O
AR A A S, B RAAIRE A BIRIE,
. RO RR B FOSE R B AR S, e IR
TR = AR, A MER R

RAOTETARE R AT CLE ] 7 AT T ol 80, At
BIUAEFAT IR REFHLELE TAR B I A 3 1

FRIF R A 7SR L, S B0l sl 2 O i) 7=

fit I P 0 2 N ) R KR iy 4 U FARMAR 2 4%
P AEF .
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Input power ratings: 0...400 W, 0...500 W, 0...600 W
Input voltages: 0...80 V, 0...200 0V, 0...500 V
Input currents: 0...8 A, 0..18 A, 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 Vis

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 reqgulation 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-EL9000T 400W-600W

A RHIBNE AT —ADUSBR L, 7 A] DLk £ 22 35 DL
K SR 1. AT 1 L S LB

8 3 A 3P SCPIFIModBus-RTU LA & B JH Y
LabViewZH 4, 4k 7 15 8o il B FH FE e oz F
PR N F o

hREL, BEMER
A Z%140..80 V, 0..200 Vi#0..500 Vi
%, 0..5A, 0...18 AK0...45A% N HLIR =

BT B T R = A0, o RO I E T AR
400W, 500W=600W.

ERERSRIE

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

C
waerm | BE100.00VERE] 03 50A

Display with touch panel 42850 @
Pl
@Wm —

/"\ /\
Cursor Position %%ﬁiﬁ"ﬁﬁﬁﬁﬁ%ﬂ
\ N\

3.50A
C

Knobs for comfortable value

On

off adjustment
[ ]

BOE 5 LR B . B DD AR AR IR R TR
B Lo ROMTFTR oS i, M— DT
RS T AT Zhie -

I e HL B B e A, AT EL R SO Y O
JE S S P R S S
AT IR AMELE, ATBUE T BRI R

IR IEHIER

0.00v  0.00A 0.00v  0.00A
EOMONY  F 00.00A EOMOLY  F 00.00A

0.0W [S=TERC oW TN

Rl

(L (L
21 600.0WRE 1t @ ofr E]600.0WE A o

Rl

3L /English Ha3Z / Chinese

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

000B  0.00A 0.00v  0.00A

::100.00 VIR BN [ 00.00A
i 1025 L Meno (@)
n

ﬁ Bxon  @Bbikn|

332 /Russian #37 / German
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EA-EL9000T 400W-600W

A FR BT AL S AT Al i S A pR )
SKCRRBUR AR, IFREREE AN T4 N U B
LR b o R A s R AR I i 95 AT 4 T )
B, AR TR DT AR .

e e e N P R LI SR Y (e 2=
B, IR/ R R, RN E .

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.

N T

pEhi7

Rectangle

iz

Trapezoid

=M

Triangle

B 1 EE AR R R R A A AR HE R SN, BT
JRALEE IR MR, IFRE L IR P F . XY
AT AR AN A

i iR K US B s I R]RE I 48 P 51 _E 48 ] sl A
TARMEUSEE I, AT EHRA R KIMAF .
PR AT T R A s T S B 1 400 51 A i 1) 2 4% i
2o, DONRERITEG] . T LULAE ™ dh A B0 T dh B

1E5%

Sine Ramp

BTk

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:

AL Rn R R A
FE IR

A7 AT — H I R 3, AT DA 1 E A s e
JRCE R A2 it B2 Son RH A E] (Ah)
SRR E (Wh),

EA Power Controllll i 1], i B 1% 18, mf
PLCSV#% A T HExcel#& . JF4:AEMS ExcesJ51Ll
THE AT 8T, R0 2 rT AL O
KTHEFEMMBEE, B E R RE, 248
R AR 22 1R, B4 1 m O B R A

INZRFEEN

EA-EL 9000 T&RZ%I/=5 BA M IIEE, 4/ miE
B KT T IS 4T i 3k G #4

PRSI PR, A AR OBk G, SRk T i ) D 2R
EROK . DR RS T RIS K T R R E25°CE
RN E XK, H 4R E B 2P b .

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°Cambient temperature.
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EA-EL9000T 400W-600W

WA & EIZ

AT b JE BRI — AN USBR H, W] 48 k4T i
FEAEH . SIAMEA — Nk $E, B AR BB
USB. LK SN TR = R 5.

PR ETSOE A —ANUSBIR I, B DUEUAE, LUE A%
54 BR BRI SR
WindowsH it n] ffi FH“EA  Power Control” 4 %% #
. ©HAHEF ThAE, Wi CSVAE RN Bk £
AR . LR AR 5 MIRAR )T, T7EMS
Excelai I CSV4i## MO ERmTE, AREIFAK
HTEW,

AR S Theeisd RetE (REMS, JE% %)
, AR 22067 . EEEE 136
s

~

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 136 for more information.

|STSTemL0CK O
(S TemABCK OFF

ALEAEIED -
AT IR PEAE TS A R AR % — L RE A
WEO. R SEUEmARN, 8L o
0 V..10 V{0 V..5 VHE, oi%H RSD —>
0...100% M LR B, I 5 | Rmode —
B EUR Pt R S R, TR | pene
i EE FO V.10 VERO V.5 VRS

U mon <—
Feo BEAR, AT LA BN g

t] «— U prog

Optional analog interface

A galvanically isolated analog interface can be installed
optionally and subsequently, located on the rear of the

—> OT/PF | device. It offers analog inputs to set voltage, current,

<«—RC ,

DGND power and resistance from 0...100% through control
—> Uref voltages of 0 V...10 V or 0 V...5 V. To monitor the DCin-
- Lprog put voltage and current there are analog outputs with
) 0V..10 Vor 0V..5 V. Also, several inputs and outputs

| «— P prog
<— R prog

AP SR 1) R0 M A2 7 RS

are available for controlling and monitoring the device
status.

[]
= HFUSB. DUKIM S BRI RAliReeds | (L
IR o

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

HARESH Technical Data Series EA-EL 9000 T / &%l

s HEH

- R

- DIFRAFE

Hji: R

- R

Hi:

- KR L

- 1-100% AU, f 3 i HE =
- 10-90% - FFi} ]

Hift: %

- AT

Hit: W

- AT

B S5 I HI T AR
i

- BRAC

- &R

BB (Al
- f& S
- N

- fi th

-U /I P RIGHE
il
AR RE

it A FE

Hi B - S
- AN

- IR

- Hey

JE B i 2R A
- Bt O

- HeyEn
HUbRE

- R (BExiExi) ¢
- it

(1AL AL ES JUSF /Body only

AC: Supply

-Voltage

- Frequency

- Power consumption
DC: Voltage

- Accuracy

DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Rise time 10-90%
DC: Power

- Accuracy

DC: Resistance

- Accuracy

Display and control panel

Digital interfaces

- As standard
- Optionally available

Analog interface (optional)
- Signal range

- Inputs

- Outputs

-Accuracy U/1/P/R
Cooling

Ambient temperature
Storage temperature
Terminals on front

- Load input

- Remote sensing

- Digital interfaces
Terminals on rear

- Analog interface

- Digital interfaces

Mechanics
- Dimensions (W x Hx D) ¢
- Weight

I BT o

90...264V,
45...66 Hz
K [ max. 40W

< 5E {8 1110.1% / <0.1% of rated value

<HF5E 18 1110.2% / <0.2% of rated value
<HF5E 8 190.1% / <0.1% of rated value
<50 ps

<HTE L 1110.5% / <0.5% of rated value

<H K HLBHL 1% + 4052 LA A00.3% /
<1% of max. resistance + 0.3% of nominal current
TFTfit 5 57 % 6 $2. 715 7% / Graphics display with TFT touch panel

1xB2EUSB 1 GETAFH D /1xUSB type B (for communication)
IXAJSUSBUf 1 (fAfif15e & FH )/ 1x USB type A (for storage device)

Tx Ethemet (R 73 7T, 2 BRUSB L B2 (&5 A 7E— 72/

1x Ethernet (not separate, always in combination with USB and analog interface)
15%+D-SubkHfd, HHFRE/

15-pole D-Sub, galvanically isolated

0..5V 5%0..10V (R] §]46) /0..5V 0r 0...10V (switchable)

U LRRZEFETT-%, EimMATT-95, WRARBETT-%/

U, 1, PR, Remote on-off, DCinput on-off, resistance mode on-off

U/, RE, SHERE/
U/1, Overvoltage, alarms, reference voltage
0..10V: <0.2%

542 XU / Temperature controlled fan
0..50°C

-20...70°C

0..5V: <0.4%

BB, AR & BR 23T / Frontside, plug & screw terminal
Sk 2% 357 / Clamp terminal
USB (A%Y)

] 1%/ optional: 15%]Sub-DI% % 7% / Sub-D connector 15 pole

PE: USBEEY), Tk (BUKKM) /
Built-in: USB (type B), optional: Ethernet

92x239x352mm
~Tkg

s

EL9080-45T 600 W 550 W 0..80V 0..45A 0.12..40Q ~22V 33210511
EL9200-18T 500W 500W 0..200V 0..18A 1..340Q ~2V 33210512
EL 9500-08 T 400W 400W 0..500V 0..8A 6...2000 Q ~6.5V 33210513

(1 FH 57N EL AU N PP (405 7 8 LA SR 5 KB N HLIAT / Minimum DC input voltage to supply for the load to achieve the max. input current

w
\V)
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EA-EL9000T 400W-600W

B R

wuw geZ

A A |

3

15.00V 3.50%

C
2:]00.00V 2] 03.50A
4.285() [EEEIR

g 1 .OODQ Input @ on

ELECTRONIC LOAD
EL 908045 T

Power

UsB

—
Sense +

— 4

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

[
”

rF s
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Programmable Electronic DC loads

400 W -1200W

EA-EL 9080-60 DT

luJ[ 1 J[ P ][ R J|ove]|ocp] |opPpP) [0TP) [/\ ] [use )

LAN

EINIHZLF: 0..400 WZEO...1200 W
HMINEBE: 0...80 VEO0...750 V
HINER: 0..5AZF0..60 A
ZEE R EMER
RAAPEEXH, EXRBLERSE
AA{RIPINEE: OVP, OCP, OPP
#®{EtE: Cv, CC, CP, CR
FRECLAKM . #EHI5USBRK O
AN T IERNREF

¥ #SCPI & ModBus RTU

T 6K - (Windows)

LabView Vls

=

EA-EL 9000 DTHRJ%& & /ML vk, H
EA-EL 9000 THRAIY J&H k107 S, T
SIS EN . ERMAHEE. BREIE, &
B ER A A H E AR N o

Frf RS O R R E R fHIE (CV), 1HR
(CC), fHIIH(CP)FMEFL(CR). % i HL i 1% O
AR A A S, B RAAIRE A BIRIE,
Ui COE FH eR R S R BOR A A, 0 IESZIE
TR =A%, A MER R

RAOTETARE R AT CLE ] 7 AT T ol 80, At
BIUAEFAT IR REFHLELE TAR B I A 3 1

FRIF R A 7SR L, S B0l sl 2 O i) 7=
fit I P 0 2 N ) R KR iy 4 U FARMAR 2 4%
P AEF .

* Input power ratings: 0...400 W up to 0...1200 W
* Inputvoltages:0...80 V up t0 0...750 V

* Inputcurrents: 0..5Aupto0...60 A

= Multilingual colour touch panel

= User profiles, true function generator

* Adjustable protections: OVP, OCP, OPP

= Operation modes: CV, CC, CP, CR

= Ethernet, analog and USB port as standard
= Carrying handle with tilt stand

= SCPI & ModBus RTU supported

= Control software (Windows)

= LabView Vis

General

The new series of compact electronic DC loads, called EA-EL 9000 DT, extends
series EA-EL 9000 T by 10 models in a desktop enclosure to round up the port-
folio of electronic loads. It offers new voltage, current and power ratings for a
multitude of applications for daily use in laboratories, schools or workshops.

All models support the four reqgulation 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 DT 400W -1200W

RAVIFREA — 70, WUSBL LK M i
F1, o DARCBU S 1 BT o 1 4R LR

8 i A L P SCPIAMIModBus-RTU L & B A Y

LabViewZl 4, &4k 7%k 2% A g il S P RE e 1 328 A

P3RS o

hRER, BIEMER

AZ¥540..80 VAEO0..750 VHIANHE, 0..5A%
0...60AHI N I = AL S . S NI R A%
W, WEAE THZE y600WEL1200W.

Digital interfaces, such as USB and Ethernet, are standard with this series,
as well as an analog one. 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

The voltage range portfolio goes from models with 0...80 V DCup to models
with 0...750 VDC. Input currents with 0...5 Aup t0 0...60 A per unit are avail-
able. The series offers two power classes with 600 W or 1200 W peak power.

BRAEEMR (M) (s

SR TFTABEE . A4 5 — i 240V
B, RS ST F AR, K 240 A
L7 & G AT A% 00 L 0 01 000

5P E . S AL AT 58 A
WE, UWRRHEWEE Ork, =
U, IERPO .

WoRER N A (S, F
3, I, IO . \_

58.0W

"\ Handling (HMI)

Manual operation is done with a TFT touch panel,
two rotary knobs and a pushbutton. The large col-
our display shows all relevant set values and actu-
al values at a glance. The whole setup is also done
with the human-machine interface, as well the

plIENU ] | configuration of functions (square, triangle, sine)

etc.
The display is multilingual (German, English, Rus-
_J sian, Chinese).

KRB A 5 A 5 AT — AT A 78 pR 0 i B
SERREUR AR, FERER AN A TN R B A
B b o R 2B % R AR P Sk 45 B O AT 4 D R R
B, aR O,

TBL R Bz o P 3R AT L AU 2 K, Y e 2=
{E, WFIE/ R, RN E M.

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.

T T T L

= LSV

Triangle Rectangle Trapezmd

1E9% DIN 40839

Sine Ramp

bR 1 EE TR R R A S AR AR ME R B oh, EIE TR
JIRE L 5 % Y R ﬁﬁ%ﬁﬁk%ﬁ%éﬂ?ﬂo X
B TR RFI A P2 IR R o a5 AR Y US B 1 AT
ReaX B8 Fp ) b3l el AR B, 35 8
SEHAS ] IR 51

Bt I

A7 AT — R I R 2, AT DL e R U e AR B
BRI It . B o R HTHT [H] (Ah)
SRR E (Wh),

EA Power Controlil i3t 5], H1 Ffiiic &%, T
LICSVIE A T HHExcel#. G4 fEMS Exceni 21l
TR TFT 8T, BRI LB A
KTHEFEMMRE, B e — v FRRE, 48
R AR 2 LRI, B 15 1k mT i B R A

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.

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 export-
ed 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
battery test on low battery voltage, as well an adjustable maximum test
period.

© EA Flektro-Automatik, 2016 U5 & A AN S4T30, 455 53R 41 / Subject to modification without notice, errors and omissions excepted g5
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EA-EL 9000 DT 400W -1200W

THERREER

EA-EL 9000 DT &1 i B AT INE AL BE, Wl ™
dhPE R TR NI AT I L

ISR BG4 AR DUBE, S RT MR AL I T
UK o Tl 2 B A0 7T 455 SR IR FA) T 26 JE #E 25°C =
IRAEAETE W, IF BRI T 2RI D .

AR & EIR
A7 E AR A USB UK 5 8403 1, T4
Ht AT m AR A o

P ETSGAE —ANUSBIR I, B DLEUAE, LUME A%
SR A R EORT FH P B SR
WindowsH it 7] /£ H“EA  Power Control” 4 3% #
. ©BRAHEF ThAE, W CSVAE AN H sk E
FEFE = . MR AEAER T & AR 7, "/EMS
Excelsi e CSVamiEas PRI SRS, R FAK
T AN,

AR S ThEEISHI R (RREMS, dE4?
, AR ZE206 77 0. 25 R 1361

AT
= 19'RGHAE (2U)

Power derating

The devices of the EA-EL 9000 DT series are equipped with thermal derat-
ing 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 derating starts is defined at 25°C ambient temperature.

Remote control & connectivity

For remote control, there are USB, Ethernet and analog ports available as
standard on the rear of the devices.

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 136 for more information.

Options
= Mounting frame (2U) for 19” systems

308 mm |

00 1
58.0W
4000 1
100Q cr

0100 Q

ww g8

W 5§} “Xew

103 mm

260 mm |
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|

EA-EL 9000 DT 400W -1200W

BRAREH
A2 P
- Bk

- DIERRHE
Hift: HJE
- FEW I
Hift: H
- KA

- 1-100% AU I f 5 A

- 10-90% L7t [l
Hii: %

- KT EE
Hit: W

- WA

o 5]

=)

3
By

ALl
- fH 5 aH
- BN

- favth

-U/ 1/ P/ RKERE
¥4 75 2

AR

fiff A0 5

BIN T

- RF (TExmExiE) O
-HE

(1S ALEY ST /Body only

N

s

EA-EL 9080-45 DT
EA-EL 9200-18 DT
EA-EL 9360-10 DT
EA-EL 9500-08 DT
EA-EL 9750-05 DT
EA-EL 9080-60 DT
EA-EL 9200-36 DT
EA-EL 9360-20 DT
EA-EL 9500-16 DT
EA-EL 9750-10 DT

600 W
500W
450W
400W
400W
1200W
1000 W
900 W
600 W
600 W

AC: Supply

-Voltage

- Frequency

- Power consumption
DC: Voltage

- Accuracy

DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Rise time 10-90%
DC: Power

- Accuracy

DC: Resistance

- Accuracy

Display and control panel

Digital interfaces

Analog interface
- Signal range

- Inputs

- Qutputs

- Accuracy U/1/P/R
Cooling

Operation temperature
Storage temperature
Mechanics

- Dimensions (Wx HxD) ¢
- Weight

500W 0..80V

500W 0..200V
450W 0..360V
400W 0..500V
400W 0..750V
800W 0..80V

800W 0..200V
800W 0..360V
600 W 0..500V
600 W 0..750V

Technical Data Series EA-EL 9000 DT / &%

90...264V,
45...66 Hz
B K [ max. 40W

< 5E 18 1110.1% / <0.1% of rated value

< 5E 18 1110.2% / <0.2% of rated value
<5 R 10.1% / <0.1% of rated value
<50 ps

<HTE (B 1110.5% / <0.5% of rated value

<FK HLBHL 1% + 4 FL IR A90.3% /

<1% of max. resistance + 0.3% of nominal current
TFTb 5557 % (0 5 75 2% / Graphics display with TFT touch panel
1xB2EUSB:f I CGETHH D /1x USB type B (for communication)
IxAZKUSB: I (752 )/ 1x USB type A (for storage device)
1x Ethernet

WH, 15%4D-SubBHd, HLKEE /

Built in, 15-pole D-Sub (female), galvanically isolated

0..5V 5%0..10V (F] 5] 45) /0...5V 0 0...10V (switchable)
U/1/P/RIERETT-5R, EHATIT-K, WIERATT-55/
U/1/P /R, Remote on-off, DCinput on-off, resistance mode on-off

UL, &k, %, ZERL/
U, 1, overvoltage, alarms, reference voltage
0..10V: <0.2%

4% XUFE / Temperature controlled fans
0...50°C

-20...70°C

0..5V: <0.4%

308x 103 x415mm

600W: ~ 6.5 kg 1200W: ~ 7.5 kg

Power @ 25°C Power @ 40°C Voltage Ordering number

0..45A 0.09..300 ~22V 33210501
0..18A 0.5..170Q ~2V 33210502
0..10A 1.6..540Q ~2V 33210503
0..8A 3..1000 Q ~6.5V 33210504
0..5A 7..2200Q ~55V 33210505
0..60A 0.09..30Q ~22V 33210506
0..36A 0.5..170Q ~2V 33210507
0..20A 1.6..540 0 ~2V 33210508
0..16A 3..1000 Q ~65V 33210509
0..10A 7..2200Q ~55V 33210510

(1 FH 57N ELIATA N PP R 40 7 28 AR A S5 K N AL / Minimum DC input voltage to supply for the load to achieve the max. input current
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DG ELECTRONIC LOAD
EA-EL 50805105
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EA-EL 9080-510B3U

2
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)
)

7
g
]

Ve
.
—
I

luJ 1 J| P J| R J|ovp|ocp)|opPP)|oTP) [N\ ) D]

(@) [19~) [Ms ] [use ] option: [IFAB) IEEE) [WC ]

» EINIHERER: 1.2 kKW...14.4 KW, EATI R EMN
RS, IWERSIAT2 KW

» EINERJE: 0..80 VEO0...750 V

= HMINER: EA51A1020 A

» ETFPGARYIZRSH I8

» ZEESHEMIER

» APEEXHY, ESLRBAER

» ZAEEIRIFINEE: OVP, OCP, OPP

» #B{EEX: CV, CC,CP,CR

» HREEED EHI5USBIRO)

» HEAE-NRE

= F3#SCPI & ModBus RTU

» LabView VIs5@miZ#=HI3K 4 (Windows)

B

EA-EL 9000 B#HJI &/ N E, &
HURZ RTHIEA-EL 9000 AZR%, HERNH L.
WMESIERLR], EHTFRZNH.

Frfr RS #Aa DU A e fH R (CV), fHR
(CC), fHIIH(CP)MIEFL(CR). % TFPGA#
il B A IR 2 A AR, il FESEREURE
A, T ] FH RS AR ) R BSOS, 2R 4 P B

5 Z RIEA-EL 9000 ARJFIMILL, HITZRFISE
F& 22 18] () B A9 75 B4R K $2 T+ . g A5 48 H oh3U
L, A MIEHAER BRI EIA7.2 kW, 6U%Y
SMAFAE

* Input power ratings: 1.2 kW...14.4 kW, expandable
in cabinets up to 72 kW

* |nputvoltages:0...80 V up t0 0...750 V

* Input currents: up to 1020 A per unit

* FPGA based control circuit

* Multilingual colour touch panel

* User profiles, true function generator

* Adjustable protections: OVP, OCP, OPP

* Operation modes: CV, CC, CP, CR

* Galvanically isolated interfaces (analog and USB)

* Master-slave bus for parallel connection

* SCPI & ModBus RTU supported

= LabView Vis and remote control software (Windows)

General

The new series of compact electronic DC loads, called EA-EL 9000 B, replac-
es the former series EA-EL 9000 A and offers new voltage, current and pow-
er ratings for a multitude of applications.

All models support the four common regulation modes constant voltage
(CV), constant current (CC), constant power (CP) and constant resistance
(CR). The FPGA based control circuit provides interesting features, such as a
function generator with a table based function for the simulation of non-
linear internal resistances.

The ratio between power consumption and height of the devices has been
significantly increased compared to the former series EA-EL 9000 A. The
new models with 3U of height are capable of consuming DC power of up to
7.2 kW per unit and the 6U models even twice as much.
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EA-EL 9000B 1.2 kW - 14.4 kW

RIFAATET A58 vf LALE P B T30 8 AE, ik
BIAETAT I BE T LB PRI FE 54
ISP A RE G L ENA N SN
1, AVAR T FPGARNH 2 2 il Fr B 1

A7 IR, AT DUE ] - M 2, KRR
Bk, HAMERIKRS. MRS R
SR, MBCEE S

IhERELL, BEFMER

A Z%140...80 V DCZ0...750 V DCi Hi B B 1 24~
U5, BAPLERMH N B EIA1020A, AN
ISR ERZ, HLEEGAR RSB S AP
Ja, AIYEE144 KW(I138T1) , MIMIRTEHE K

S HLR
AL )

KRG A IS A —A19%, 3UB6U
&, 460 mmiREAERAN e, AT LAHE R N AN [
RAFEI19HIAE, Him42U, DIHE SIhZ, &
AP A% 2 S BN RS, M. R
5%§~ﬁ,ﬁﬁﬂuﬁ&~¢ﬁ%%mﬁﬁﬂwi
RS

The large colour TFT touch panel offers an intuitive kind of manual opera-
tion, such as it is prolific nowadays with smartphones or tablet computers.
Response times for the control via analog or digital interfaces have been
improved by the FPGA controlled hardware.

In parallel operation of multiple devices, a master-slave bus is used to link
the units to a bigger system where the actual values are totalled and the
set values distributed.

Power ratings, voltages, currents

The available voltage range portfolio goes from models with 0...80 V DCup
to models with 0...750 V DC. Input currents up to 1020 A with only one unit
are available. The series offers various power classes amongst the single
models, which can be extended up to 144 kW in cabinets (see from page
138) for a significantly higher total current.

Construction

All models are built in 19" wide rack enclosures with 3U or 6U of height and
460 mm of 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 furthermore possible to build cabinet systems with mixed equipment,
i.e. electronic loads and power supplies, in order to achieve the source-sink
principle with high power ratings.

RIEmHR (HMD) ~

TR B TRTR R . Ak 240V
55— MR E R . KR OE ;ﬁg
R — M B R T T S bR 04,000

{8 o i A AL SR AT 5 R B AN B
B, BER 05k, =Mk, &
SeIE) R E S

EIRGEEE R (B, 3L,
B, B . L

-\ Handling (HMI)

Manual operation is done with a TFT touch panel,
two rotary knobs and a pushbutton. The large col-
our display shows all relevant set values and actu-
al values at a glance. The whole setup is also done
with the human-machine interface, as well the
configuration of functions (square, triangle, sine)
etc.

The display is multilingual (German, English, Rus-
_J sian, Chinese).

BRI BR S FRARITH

RPE G R — R TFPGAM I T IR ST KA
o AT PRI AT O RE i ) S B B SO, IF
PRAAR B I IE5Z . T3 SR iA T DA S Bk R Y By
W E 3276 M7 B U H th g FE O BUE R, BESEI ik
AN EIFEH R, SRR EIARZ RN, e B
B LEDST 2% A A BH..

Function generator and table control

A special feature is the comfortable, FPGA based, digital function and arbi-
trary generator. It enables controlling and running user-customisable load
profiles and can generate sine, square, saw tooth and ramp functions in
arbitrary order.

With a freely programmable digital value table of 3276 effective points,
which is embedded in the control circuit, the devices can reproduce
non-linear internal resistances, such as those of batteries or LED chains.

T

=Mk B B 1E5% DIN 40839
Triangle Rectangle Trapezoid Sine Ramp
Share-Bus-#Z 2 2% Share Bus

PR R A — M R Y “Share Bus” ,
Kl 2 & FAU= S IR BRI PR, W AR RFW
71 i SEA-ELR 9000 £ 41 5k

A IE T i T EREEA-PSI 9000, EA-PS 90005
EA-PSE 9000 &R ¥IHYH, LMEHAEHRIRARA. %
RAEL A AE-DUR BTN &

The so-called ,Share Bus” is an analog connection at the rear of the devices
and is used to balance current across multiple similar units in parallel con-
nection, such as with loads of this series and series EA-ELR 9000.

It can also be used to build a two-quadrants system in connection with
power supplies of series EA-PSI 9000, EA-PS 9000 and EA-PSE 9000. This
system is dedicated for testing purposes using the source-sink principle.
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EA-EL 9000B 1.2 kW -14.4 kW

THERREER

EA-EL 9000 B&RHI/™ fh BATINEHILhBE, Wl ™
dhE R TR NI4T I L

SR EEOBAIG, 4 SR DUBE, S RT IR AL I T
UK o Tl 2 B A0 7T 455 SRR H) Th 2 f A2 21°C
IRAEAETE W, I BRI T 2RI D .

=hiuhl

A7 AT — A I R 3, AT DU 1 1E A s fE B
ORI I b 2 B R I (] (Ah)
SRR E (Wh),

EA Power Controllll i\ #i ], i B 1% 8, mr
PACSVI% A T HiExcel# . JG4:nEMS Excesl ZE el
TE NI4T, B et L A
KTHEFEMMBEE, ErdE R RE, 48
R AR A 1R, B 15 1w B R A

miEEEH| & ERE

AFE R ERPREEE HAMED (x B, 1x USB) ,
CIEZE: B iy o ok IS YT BViok= Sk LK W G A W
M Gl B8 e ifD T E.

R | LabView  IDE, JRATEHRALED A 2H
(VIs) , fe5USB, RS232, GPIBLL ALK M
—Ff . HTIDE 545 O 2R N F il i U RE S
¥

Windows ] A {# FI“EA  Power Control” 4 %% %
. e BAHF ThAe, Bt CSVRE I A sk E
FEAEHI P . HEERAEACR M 5 NIRRT, "I7EMS
ExcelZi ' CSVaiEa: FEIE SRS, R FAK
FTHEN.

AR S IR E R (REMD, JE57)
, WM ZIE206 M. EE2E R N136
il

N o

Power derating

The devices of the EA-EL 9000 B series are equipped with thermal derat-
ing 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 derating starts is defined at 21°C ambient temperature.

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. This show extra values for elapsed testing time and consumed ca-
pacity (Ah).

Data recorded by the PC during tests with, for example, 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.

Remote control & connectivity

For remote control, there are by default 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 (dedicat-
ed slot).

For the implementation into the LabView IDE we offer ready-to-use com-
ponents (VIs) to be used with the interface types USB, R$232, GPIB and Eth-
ernet. Other IDEs and interfaces are supported by documentation about the
communication 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 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 136 for more information.

[ow [ soolv ocsl  swola o
jl 37 |mocous
o> ___________
*sTRY
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|oiwet
(ST TamALOCK O
|SYSTemL0CK ON
| PTemAOCK OFF

AIIEL

= AR, AT ERECE BRI, 54 CAN, CANo-
pen, Ethernet (17~824u17), Profibus, ProfiNet
/0 (17~ 8i2/Mi 1), RS232, EtherCAT 5% ModBus
TCP. 125513471,

= AL PRI E GPIBY I = B 210 (3W) , AT B AR
B ER AT A

= KV GEFR AL, WAISHEIH145)
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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 orModBus TCP. See page 134.

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default slot for retrofittable interface modules

= Water cooling (upon request, also see page 145)
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RIS E R F 13 / Programmable electronic DC loads
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EA-EL 9000B 1.2 kW - 14.4 kW
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AC: Supply

-Voltage

- Frequency

- Power consumption
DC: Voltage

- Accuracy

DC: Current

- Accuracy

- Load regulation 1-100% AU,
- Rise time 10-90%
DC: Power

- Accuracy

DC: Resistance

- Accuracy

Protection
Display and panel
Digital interfaces
- Builtin

- Slot

Analog interface
- Signal range

- Inputs

- Qutput

- Accuracy U/1/P/R
Cooling

Ambient temperature
Storage temperature
Relative humidity
Operation altitude
Terminals on rear panel
-DCinput

- Share Bus & Sense

- Analog interface
- Digital interfaces

Dimensions " (W x Hx D)

Technical Data Series EA-EL 9000 B / %5

90...264V
45..66 Hz

3HE/3U: f K / max. 130W 6HE/6U: fx K / max. 260W
< EAB [10.1% / <0.1% of rated value

<FE B 110.2% / <0.2% of rated value
<HF5E {8 1110.1% / <0.1% of rated value
<50 ps

<F5E 8 10.5% / <0.5% of rated value

<H R HLBEL 1% + 402 LA R0.3% /
<1% of max. resistance + 0.3% of nominal current
0T, OVP, OPP, PF, OCP @

TFTfh 55 57 %2 (00 5 7% 2% / Graphics display with TFT touch panel

Ix 38 T H BJEUSBU 11 / 1x USB type B for communication

Tx 545 P B AT / 1x for retrofittable plug-in modules

W E 158 D-Sub ki, FLkEE/

Built in, 15-pole D-Sub (female), galvanically isolated

0..5V 5%0..10V (FT 5 46) /0...5V 0r0...10V (switchable)

UL PR IZEFETT-IE, HIRMMATF-IC, WRABLITF-C/
U, 1, PR, Remote on-off, DCinput on-off, resistance mode on-off
ULk, %, %L/

U, 1, Overvoltage, alarms, reference voltage

0..10V: <0.2% 0..5V: <0.4%

g K (Rfig: 7K¥A ) /Temperature controlled fans (optional: water)
0..50°C

-20...70°C

<80%, Jo#ik#% /non-condensing

<2000 m

W2 2 35 / Screw terminal
21 &A% JT 3% 4245 / Plug connector 2 pole & 4 pole
151} Sub-D % #2228 / Sub-D connector 15 pole

LA i / Module socket
- M / Master-Slave (2x RJ45), USB

19”x 3 HE/U x 464 mm 19 x 6 HE/U x 464 mm
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AI4RIZE R F 513 / Programmable electronic DC loads

EA-EL 9000B 1.2 kW -14.4 kW

BS

o —

|
LRIV 0...2400 W 1500 W 0..80V 0..170A  0.045..150Q ~2.2V ~9kg 3HE/3U 33200260
EA-EL 9200-70B 0...2000 W 1500 W 0..200V  0..70A 0.25..85Q ~2V ~9kg 3HE/3U 33200261
EA-EL 9360-40 B 0..1800 W 1500 W 0..360V  0..40A 0.8..270Q ~2V ~9kg 3HE/3U 33200262
EA-EL 9500-30 B 0..1200W 1200W 0..500V  0..30A 1.5..500Q ~6.5V ~9kg 3HE/3U 33200263
EA-EL9750-20B 0..1200W 1200W 0..750V  0..20A 3.5..1100Q ~55V ~9kg 3HE/3U 33200264
LR 0...4800 W 3000 W 0..80V 0..340A  0.023..7.50Q ~2.2V ~13kg  3HE/3U 33200265
EA-EL9200-140B sl 3000W 0..200V  0..140A  0.13..430Q ~2V ~13kg  3HE/3U 33200266
EA-EL 9360-80 B 0..3600 W 3000 W 0..360V  0..80A 0.4..135Q ~2V ~13kg  3HE/3U 33200267
EA-EL 9500-60 B 0..2400W 2400 W 0..500V  0..60A 0.75..250 Q ~6.5V ~13kg  3HE/3U 33200268
EA-EL 9750-40 B 0...2400 W 2400 W 0..750V  0..40A 1.75..550Q ~55V ~13kg  3HE/3U 33200269
ARSI 0...7200 W 4500W 0..80V 0..510A  0.015..50 ~22V ~17kg ~ 3HE/3U 33200270
L ARPIYAT I 0...6000 W 4500 W 0..200V  0..210A  0.08..280Q ~2V ~17kg  3HE/3U 33200271
T EARCE VI 0...5400 W 4500 W 0..360V  0..120A  0.27..900Q ~2V ~17kg ~ 3HE/3U 33200272
EA-EL 9500-90 B 0..3600W 3600 W 0..500V  0..90A  05..1670Q ~6.5V ~17kg  3HE/3U 33200273
EA-EL 9750-60 B 0..3600W 3600 W 0..750V  0..60A 1.2..360Q ~55V ~17kg  3HE/3U 33200274
LRI (I 0...14400W 9000 W 0..80V 0..1020A 0.0075..2.5Q  ~2.2V ~33kg  6HE/6U 33200275
EARPIVIE 0...12000W 9000 W 0..200V  0..420A  0.04..140Q ~2V ~33kg  6HE/6U 33200276
LEAREZI AN 0...10800W 9000 W 0..360V  0..240A  0.14..450Q ~2V ~33kg  6HE/6U 33200277
AR 0...7200 W 7200W 0..500V  0..180A  0.25..880Q ~6.5V ~33kg  6HE/6U 33200278
L IRVEPIL I 0...7200 W 7200W 0..750V  0..120A  06..1800Q ~5.5V ~33kg  6HE/6U 33200279
(1 B IERR BT e 4, i SWIAE T (14 Y] A [ 4 / Ordering number of the standard version, models with option 3W installed have different ordering numbers
(2 FH S5/ 0N B N B s A4 471 2 DL SRAS B K4 N ELIAT / Minimum DC input voltage to supply for the load to achieve the max. input current
SURRZAHY = il & Views of 3U version
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EA-EL 9000 B SLAVE 7.2 kW

Slave-Lasten fir Serie EA-EL 9000 B
Slave loads for series EA-EL 9000 B
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EA-EL 9080-510 B Slave

—RIEE

EA-EL 9000 B Slave %41 7] LA fiis /LA EA-EL 9000
BRYIEEM S, Ky K%, HEMEE, @ik
B F-MIEE, mEZHAE1646, NMKE— N Eis
M5 KW ERHE TR RS TSR A SEA-
EL 9000 BRYI—H—FE, Br T LA ER 0 T4

BIESEE
T i 1 4 o) i ARORS 4 209 R LA B . N
GFshE. REBRERE, A LDEJLALED
1T, — M, LR —ANUSBEG H . A RIILHTIR
USBi LAl i@ # A4 Ad &, tLIEA Power Control (
W, 13671) .

F-N&REG

- AR GEHBC B ] 5 SCIRGE . R BB L2
e, EIfE— 19" WU N . R il B RS gt
g, JFBCMBATR BRI GELEER%) , AT
MBI M EOERIE R . TN EMBRIECON R
2 MARAE, SR 5 A A 0K 14 T L P 2 K
HORCE, JFHER I (i s e

EA-EL 9080-510 B Slave 0..7200W 4500 W 0..80V

0.6000W  4500W 0..200V
0.5400W  4500W 0..360V.
0.3600W  3600W 0..500V.
0.3600W  3600W 0..750V.
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General

The so-called “slave module” of series EA-EL 9000 B Slave are available for
quick and cost saving power extension select models of series EA-EL 9000
B. Their purpose is to run in parallel connection and master-slave operation
of up to 16 units in total, in order to achieve electronic DCload systems with
power ratings of up to 115 kW. All technical specifications are identical to
EA-EL 9000 B series, except for the available connectors.

Handling and configuration

The extensive control panel, as usual with regular electronic load models,
has been reduced to the absolute necessary. For manual handling, status
indication and configuration it offers a few LEDs, a pushbutton and an USB
port. The devices are configured with software through the front USB port,
for example with EA Power Control (see page 136).

Master-slave system

Configuring a master-slave system is very quick and easy. The slave mod-
ules and the master unit are installed together, for example ina 19” cabi-
net. Then they are connected to the ACsupply and paralleled on their DCin-
puts (cables or copper bars), plus also linked via master-slave bus and Share
bus. The only thing to do on the master is to enable master-slave and the
system will self-configure to the number of powered units and represent
itself to the user or a control software accordingly.

0..510A EA-EL9080-510B  3HE/3U ~17kg 33290270
0..210A EA-EL9200-210B  3HE/3U ~17kg 33290271
0..120A EA-EL9360-120B  3HE/3U ~17kg 33290272
0..90A EA-EL 9500-90 B 3HE/3U ~17kg 33290273
0..60 A EA-EL 9750-60 B 3HE/3U ~17kg 33290274
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EA-EL 9000 B HP 600W -2400W

A YmIZE R TR

Programmable Electronic DC loads

EA-EL 9080-170 B HP 2U

luJ 1 J| P J| R J|ovp|ocp)|opPP)|oTP) [N\ ) D]

@) [19~) | MS J [use ] option:

» MININERLS]: 0...600 WZEO0...2400 W
» EINERJE: 0..80 VEO0...750 V
» MIANER: BASIX170A
» ETFPGARYIZH I8
» ZIEEREMIER
» APEEXH, ESSRBAER
= ZANANEA{RIPINEE: OVP, OCP, OPP
» #{EEX: CV, CC,CP,CR
» HEEEN EHI5USBIRO)
" #H*Fﬁji_%l%sgi
= A[iE:
= HFEX, AERAARED
= F3#SCPI & ModBus RTU
» LabView VIs5@miZ#=HI3K 4 (Windows)

B

EA-EL 9000 B HP RFIH T 7 HH IR 2 /T IEA-
EL 9000 HP#7%1, K2 aifI3UE E Ik E£2U, XMk
%, ZHIFEIUINT7200 WIEE TR S, BIEN T
6U. IXFERTL19YIAE 454 L133% 2= [a), T ik 21 5
KIThE,

B e 25 8 DU AP e fHE (CV), 1
i (CC), 1HINF(CP)AIEL(CR). #TFPGAM
il H B A IR 2 AR IARRE, il ESER Uk E
A, E ] FH R AR 1) R BRSO R 2R 4 Y B
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= Steady input 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
* Multilingual colour touch panel
= User profiles, true function generator
* 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 RTU supported
= LabView Vis and remote control software (Windows)

General

The electronic DC loads of series EA-EL 9000 B HP 2U replace the former
series EA-EL 9000 HP and reduce the required unit height from former min-
imum 3U to now only 2U. It means that the steady power of 7200 W of
a former EA-EL 9000 HP device can nowadays already be achieved in 6U
of height where it required 9U before. The result is a space saving of 33%
which allows for achieving even more power in a 19” cabinet.

All' models support the four common regulation modes constant voltage
(CV), constant current (CC), constant power (CP) and constant resistance
(CR). The FPGA based control circuit provides interesting features, such as a
function generator with a table based function for the simulation of non-
linear internal resistances.
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RIS E R F 13 / Programmable electronic DC loads

_____________________________________________________________|
EA-EL 9000 B HP 600 W -2400W

KR Qi 458 B¢ w] CLAE F 7 B 24T T sh 34,
B IAETAT 10 B FHLECE AR LA R34 o
LRSI BB A AR AR I S S I T 2K OK 3R
1, AR T FPGARLH A 2 Hil Fr B 1

A7 IR, AT DU - M 2, KRR
Bk, HAMERIKRS. MRS bR
SR, MBCEE S .

INFEFR. BEFMER

A Z%40...80 V DCZ0...750 V DCi Hi B 1 24>
RS, BEPLSINEN R EIE170A. KRV
NHIEREA DR, i 5 F—580VHELS
PR, EIEFEIERE TR, £40..1200 Wi0...2400
WA [ 58 )%

“hily

PTG TS HRHBEAE— M98, 2UR;, 460 mmigf)
FE AN FE, AT CLAR A5 M 3k A 1R R SF B9 194HL
i, 42U, DAVHBCE ST IS [E T
H RN RS, . Br R SR,
IXFERT DA R — AN K I 2 It r IR IS L I R G

The large colour TFT touch panel offers an intuitive kind of manual opera-
tion, such as it is prolific nowadays with smartphones or tablet computers.
Response times for the control via analog or digital interfaces have been
improved by the FPGA controlled hardware.

In parallel operation of multiple devices, a master-slave bus is used to link
the units to a bigger system where the actual values are totalled and the
set values distributed.

Power ratings, voltages, currents

The available voltage range portfolio offers five different voltage from
0..80VDCupt00...750 V DC. Input currents up to 170 A with only one unit
are available. The series offers two power classes for every voltage class, for
example 0...1200 W or 0...2400 W steady power at normal ambient temper-
atures with, for instance, an 80 V model.

Construction

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

BRAEEIR (HMD ~

FA BT TETAEL B . 0 e 240V
M5 — ANk mk. Kigo ;%R
ﬁ%%ﬁ*ﬁ\ﬁﬁ%ﬁﬁﬁﬁﬁ'@i% 04.000 A
H . @ N HLS T AT 58 B8 S 1 58.0W
B, GiRi ik, =mE, E goo

SeIE) I E A

VL & R (S, FEL
W, 30 - L

~ Handling (HMI)

- FENL

Manual operation is done with a TFT touch panel,
two rotary knobs and a pushbutton. The large col-
our display shows all relevant set values and actu-
al values at a glance. The whole setup is also done
with the human-machine interface, as well the
configuration of functions (square, triangle, sine)
etc.

The display is multilingual (German, English, Rus-
) sian, Chinese).

R EBR S FRARITH

RPE G B — R TFPGA I T IR B ST KA
o AT PN AT O RE i ) S B SO, I
PRAAR BT I IE5E S T3 SR iA T DA SRR Y By
8 1d 3276 M7 MU B B I m R BUE R, AESEIN iR
AN EIFEH R, SRR P EIARZPE N, e
B LEDST 2 A A BH..

Function generator and table control

A special feature is the comfortable, FPGA based, digital function and arbi-
trary generator. It enables controlling and running user-customisable load
profiles and can generate sine, square, saw tooth and ramp functions in
arbitrary order.

With a freely programmable digital value table of 3276 effective points,
which is embedded in the control circuit, the devices can reproduce
non-linear internal resistances, such as those of batteries or LED chains.

NPT

VL

=it EN7 iz

Triangle Rectangle Trapezoid

1E5% Bk DIN 40839

Ramp

Share-Bus-HtZ 54k

P i AR — MR OE i Y “Share Bus” , H
K1 2 & FAU= S IR BRI PR, W AR RFW
71 i SEA-ELR 9000 £ 41 Bk

W] T BEEA-PSI 9000, EA-PS 90005
EA-PSE 9000 &R ¥IHYRE, LMEHAEHRIRARS. %
RS TF AE- DR BTN &

Share Bus

The so-called ,Share Bus” is an analog connection at the rear of the devices
and is used to balance current across multiple similar units in parallel con-
nection, such as with loads of this series and series EA-EL 9000 B.

It can also be used to build a two-quadrants system in connection with
power supplies of series EA-PSI 9000, EA-PS 9000 and EA-PSE 9000. This
system is dedicated for testing purposes using the source-sink principle.
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Al 4RI EL R F 513 / Programmable electronic DC loads

___________________________________________________________|
EA-EL 9000 B HP 600 W -2400W

INERPEEN

KRGS “HP” £on “RKIIER” . EEX
&, 7EFI30°CERZAMT, e THEE
KM EIhZ, . EA-EL 9000 B&%. BRithz
Ah, BRI T RBAE, R RNThR, R
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zzR RN

AFE b A — B I R 2, AT R ek I e B
TR SRR A 2K it . B 2 o BT R A] 5
HAEMIZA A (Ah).
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R AR A 1R, B 15 1k m i B R A

s & ERE
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R Gl B R i T E.

MERF FLabView  IDE, FATESRAEED A 2 g
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'EIDE S #2 LA R TR A RESE

Windows ] JiE A {# FI“EA  Power Control” % 3% %
. e BAHF ThAe, BidCSVig I A sk E
FEAEHIFE . IERAEACR N 5 NIRRT, "I7EMS
ExcelEi ' CSVaiEa: FEIE SRS, R FAK
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i%‘k#ﬂﬁﬁ“%lﬂ EXEHIAEIE CRRUEMY, AR5
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Power derating

The abbreviation “HP” in the series name stands for “High Power”. It de-
fines a higher steady power at an average ambient temperature of 30°C,
compared to other electronic loads, for example from series EA-EL 9000 B.
Despite of it, all models of this series will reduve the input power based in a
thermal derating in order to avoid overheating.

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. This show extra values for elapsed testing time and consumed ca-
pacity (Ah).

Data recorded by the PC during tests with, for example, 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.

Remote control & connectivity

For remote control, there are by default 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 (dedicat-
ed slot).

For the implementation into the LabView IDE we offer ready-to-use com-
ponents (VIs) to be used with the interface types USB, RS232, GPIB and Eth-
ernet. Other IDEs and interfaces are supported by documentation about the
communication 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 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 136 for more information.

[LSCHSSI08.- 1ITEN01 SCOMIL Lsed tont:
[80v - 5384 - O]

FTeMAOCK OFF

o2 ] |

Clprii

o AR PRI R O, 3&E A CAN, CANo-
pen, Ethernet (1/1~8§2 4k1), Profibus, ProfiNet
I/0 (14852 11), RS232, EtherCAT &, ModBus
TCP. AIZ )L 5513471,
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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 134.
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RIS E R F 13 / Programmable electronic DC loads
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EA-EL 9000 BHP 600W -2400W

sron

T L AC: Supply
- R -Voltage 90...264V
- iR - Frequency 45..66 Hz
- DA HE - Power consumption 5K / max. 80W
Hit: HE DC: Voltage
- FEHh - Accuracy <EAELF/0.1% / <0.1% of rated value
Hit: HR DC: Current
- K - Accuracy <HUE A F10.2% / <0.2% of rated value
- 1-100% AU, (1152 %EZ - Load regulation 1-100% AU, <HE(ELI10.1% / <0.1% of rated value
- 10-90% L= FH) [a] - Rise time 10-90% <50 s
Hi: E DC: Power
- KR - Accuracy < 5E HLF10.5% / <0.5% of rated value
Hit: WBH DC; Resistance
<Hy 1% + 431 72 FBIR 1147.0.39
- e B e
IR ST AR Display and control panel TFTfit 5 57 % 6 2.7 2% / Graphics display with TFT touch panel
iGN Digital interfaces
-NE - Builtin x 38 THH BIEUSB 71/ 1x USB type B for communication
- Tt -Slot Tx T 6 A BB P / 1 for retrofittable plug-in modules
Lt Analog interface ijﬁn1 ?i%:lje Ii?uzzéle’e), Zﬁalifnillly isolated
- fF5 - Signal range 0.5V 5%0..10V (F] ¥4 46t) /0...5V 0r 0...10 V (switchable)
- Inputs U1, PR IEFEFF-IK, E?fﬁﬁ)\ﬁ-?@, P BEASE -0 /
U, 1, PR, Remote on-off, DCinput on-off, resistance mode on-off
e - Output UL s, R, SHEHBE/
U, 1, Overvoltage, alarms, reference voltage
-U/ I/ P/ RK:HE - Accuracy U/1/P/R 0..10V: <0.2% 0..5V: <0.4%
il ¥4 5 3 Cooling WA R (AfdE: 7K¥ ) /Temperature controlled fans (optional: water)
AR Ambient temperature 0..50°C
AR Storage temperature -20...70°C
Ja i1 Terminals on rear
- kA -DCinput W2 22 3ifi / Screw terminal
- AL & R - Share Bus & Sense 240 &A% JTi 3% 4223 / Plug connector 2 pole & 4 pole
- B - Analog interface 151 Sub-DE#%25 / Sub-D connector 15 pole
- B - Digital interfaces HEHA J82 / Module socket; 3~ M / Master-Slave (2x RJ45), USB

JF O (98 x 5 x I8)
(AL HME T 7enclosure only

e
Jjo

Dimensions " (W x H x D)

19”x 2 HE/U x 464 mm

I 7 S i e [ Ve
0.1200W  0.1000W 0.8V 0.85A  008.300  ~22V ~9kg 33200700
0.1000W  0.1000W  0.200V  0.35A  044.2000 ~2V ~9kg 33200701
0..900W 0..900W 0.360V  0.20A  14.6000  ~2V ~9kg 33200702
0..600W 0..600W 0.500V  0.15A  25.12000  ~65V ~9kg 33200703
0..600W 0..600W 0.7V 0.10A  6.25000  ~55V ~9kg 33200704
0..2400W 0..2000W 0..80V 0.170A  004.150  ~22V ~13kg 33200705
0.2000W  0.2000W  0.200V  0.70A  022.1000 ~2V ~13kg 33200706
0.1800W  0.1800W 0.3V 0.40A  07.3000  ~2V ~13kg 33200707
0.100W  0.1200W  0.500V  0.30A 125.6000  ~65V ~13kg 33200708
0.1200W  0.1200W 075V 0.20A  3.1500  ~55V ~13kg 33200709
(1 FH e /N B N BT A4 67 8k DL A5 45 KA A\ EELJAE / Minimum DCinput voltage to supply for the load to achieve the max. input current
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EA-EL 9000 B2Q 600W-2400W

A YmIZE R TR

Programmable Electronic DC loads

[
(1]
[

LY

EA-EL 9500-30B2Q 2V

—
-
-
-
-
-
=
=
=
=
-
=
-

LuJ[ 1 J[ P J[ R J[ovp]|ocP]|oPp)|OTP) 1)

@) [19~) | MS J [use ] option:

» BRIRIER
» MININERLS]: 0...600 WZEO...2400 W
» EINERJE: 0..80 VEO0...750 V
» MIANER: BASIX170A
» ETFPGARVITHIEE &
» HLEDIRZSAT B HI E AR
= ZANANEA{RIPINEE: OVP, OCP, OPP
» #B{EEX: CV, CC,CP,CR
» HEEED EHI5USBIRO)
" #H*Fﬁji_%l%sgi
= A[iE:
= HFEX AERAIARED
» % 3#:SCPI & ModBus RTU1#MY
» LabView VIs5@miZ#=HI3K 4 (Windows)

B

LONPTIBER “PIGIREAE” et EA-EL 9000 B
2QARF| Tk, LS AEA-PS 9000, EA-PSI
90000 5EA-PSE 9000 & %It/ . 1Z M AR VIF
AR A Y F R SR N R B S AR

R R 7 A7 8 B B PR Y S ORI, A8
I EE RN AL AL E L TR AT p S I LR v 1
il o

BRAEOLT, AOE IR E N, DaiR, &
R A R /N L RIS AT, AT IS AT, BT 7E - A
AN FE . B SN E T E, #n
R AFEAPCEfF (] 136D -

108

* Two-quadrants module
* Power ratings: 0...600 W up to 0...2400 W
* Input voltages: 0...80 V up to 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 RTU supported
= LabView Vis 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 136).
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-____________________________________________________
EA-EL 9000 B 20 600 W -2400W

PR PRI

PIRIREE (2Q, 2Q0) HAT ZINH. i,
I FELUATL 1 7 A e W] AR FE g . AT PR 37 AL
PARHJE, Brbd s 55—l r a2, &Rk
F10y L b B L A ik R A P A 2 00 kL R A A
o A LUEH2QR Gt AT i .

15 B FUFBOEATIN, AT DLSC LR AR Y I TE] AR
TR o B T YR i R A R
T RSN A i HL s BERE R SEH

INFEHER. BEFMER

EA-EL 9000B 2Qii i & R HI A H A= i, 1A
BN ER AN Th % 2% . 450...80 V DC%O0...750 V A~
[HIDCHiH B, Bb LN Ik Bk 170A. AT
AT PG BE AR 28 w5 A [R) 48 LR 5 fEL I 1 2 560 = rEL U
2. A VEREEA-EL 9000 B 2Q %41 5EA-S
9000, EA-PSI 9000 5EA-PSE 9000 % 71| HiJi2H &
.

£

i B SR — A9, 2Um, 460 mmiEH)
M AR TE P, T AR 58 3t e 2E AN A RS (1941
. teind2u, DA ST,
WA Bl & AR BINUAE R S, i
TS EIE &, XA AR — A KR Th &t
FEL IR L) 2R

EHIE R

A RIS 2 e AR AR A 0 TR
F W iR DR E T 24

FEACIRES 2 AN ELEDITHR7R k. AT USB
i PR PRIE V7 7] BT A A AR RIS 8, e e
6 (PR, LRI HRIRIE (OCP, OPP
&) .

Share-Bus-HtZ 5%

72 i JE RO — AMEELE B 7Y “Share Bus” , A
KK HEA-S 9000, EA-PSI 90005 EA-PSE 9000 %
FIRPEEERR K, AR ERAS. ZRGL1H
FHUE—PU iR PR3 A T DX FH s o

XA =20 2 iy -3k BT SR I 22 6 A0 i R Bk
IR, USRI ER I Zh 3 .

IhERFEE

WEA-EL 9000 B HP&¥I—FF, 45 “HP ER“KI)
K, KRBTSR 30°C UL R Ik B4 8 Th K .
Mz b, BT RS TR, AR IR R
EdE, SRR AT,

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. Another example is the end tests of various types of batteries
or other kinds of energy storage devices or simulation of their character-
istics. A battery can be charged and discharged with a system using 20Q.

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 DCinput 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 B2Q 600W -2400W

IR & EIZR

22N B USBHE 11 80 2 AT 16 B v 11 i v — AT
DAl PEHIAEC B A R EH (L1340 o Bk
AT AN A] AR 5 A b AR . BT R
HA BN BR BT R

WE N FH#|LabView  IDE, JRATHEALRD FH () 2H 2
(Vls) , fe5USB, RS232VL K% LI M3 11— Fff
. HUEIDE 54 2880 ) 7@ W A R .

WindowsH it 7] /£ HH“EA  Power Control” 3%
fF. e BAE“Hrohfe, idCSVER K A sh ik %
R A P o LR BRI 2 IR P, AT/EMS
Excelsi e CSVamiEs: PRI SRS, R FANK
HTEN.

A S ThREIR R R (RaTEAES, AR A3
, Al R 2 IA206 0. 2 EE 136

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 134). 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 136 for more information.

EL30MS108 - 1217730303 SCOMIL / User toat:

180V 3108 T0ow]
volmace ComninT sowen RS e o
0.00V 00A ow o |l
9.00 [ 20.4 [N 100 Y [ o [l !
wv[_inc’&?v o:r._iﬁc’ﬂn a»'limé‘w £ | mociommans | Bemomem 0w @
W | Modtus {ascn [uen |

“sTB1
ATemERReT

AL

o AR AT RAELTE R O, 1G4 CAN, CANo-
pen, Ethernet (1/4~82u51), Profibus, ProfiNet
I/0 (1/Ek24Mis ), RS232, EtherCAT &% ModBus
TCP. n]ZW.5134 71, .

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 134.

= % s s cEns GEES GEE G G S G G G G G GRS 0 ' -
- - (____x ___» ¥ ¢ __ Y ___x ___x ___§ ¥ ¥ X X ___J @ FRemote -
- S S G G G G G G G GED G G CE GE -
S ) oosni70B20 (. ___r __» ¥ Y ¥ __§ _§ ¥ ¥ Y ¥ § % ] ® Cror =
[ BEETTELCTESTe.  y y ¥ ¥ __§y Y yx » § ¥ ¥ ¥ X ] O cc ambd
- —rtt =
(. __ __ ____» ____» _» ¥ ¥ ¥ __x __} ¥ ¥ ¥ 1} 80w [omc]
- |
= &ttt T T
- 0] ( ___ Y » y § ¥ ¥ ¥ ¥ _§x ¥ ¥ ¥ ] . -
= S S D G D D G G G D G G G G o
- . _» » _» » Y X % _}» _ R X J .
CIESAS] Front view

EEEEEEEEEEEEE -
] e o e e

I (5 [ [ [ () [ ) o
EEEEEEEEEEEEEEEEE. -

Rear view
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|

EA-EL 9000 B2Q 600W -2400W

o
L R AC: Supply

- & -Voltage 90...264V

- M - Frequency 45..66 Hz

- DIRAFE - Power consumption f5 K/ max. 80W

Hi: HE DC: Voltage

- T - Accuracy <K 5E {H [110.1% / <0.1% of rated value

Hift: W DC: Current

- KT - Accuracy < E A 1/0.2% / <0.2% of rated value

- 1-100% AU 47 31

- Load regulation 1-100% AU,

<1 5E {8 110.1% / <0.1% of rated value

- 10-90%_F- FF 1 [e] - Rise time 10-90% <50 s

Hi: R DC: Power

- K5 - Accuracy <HJE {E 1110.5% / <0.5% of rated value

Hiit: W DC; Resistance
<ty 1% + 431 2 FEIR 1490 39

- iz g e e

N 5 il R Display and control panel LEDARZS T 5 #%4H / Status LEDs and pushbutton

v Digital interfaces 2x B T B2EUSBER I/ 2x USB type B for communication

- it - Slot Tx B 45 P B AR ELF / 1x for retrofittable plug-in modules

- : 5 -Subi&EHEes, bE

Bl En Analog interface Bljjiﬁn, 1;—fj}fIIiSquu(er;%i‘:vanﬁglglijifl:ted

- fF5 - Signal range 0.5V 5% 0..10V (F] #£4t) /0...5V 0r 0...10V (switchable)

R Inputs U 1, PR IZEFEFF-IK, Eﬁiﬁﬁ)\ﬁ-?@ A BEASE -0 /
U, 1, PR, Remote on-off, DCinput on-off, resistance mode on-off

gk, e, = s

- Hnthi - Output 3 : ge};oltajeg: alarms, reﬁe?c‘go{tage

U/ 1/ P/ RESHIEE - Accuracy U/1/P /R 0..10V: <0.2% 0..5V: <0.4%

S5 b A e s EA-PSI9000 2U, EA-PSI 9000 3U, EA-PS 9000 1U, EA-PS 9000 2U, EA-PS 9000 3U, EA-PSE 9000,
EA-PSB 9000, EA-PSI 9000 WR

#1477 3 Cooling Ui 4% XU / Temperature controlled fans

TARIREE Ambient temperature 0..50°C

AR Storage temperature -20...70°C

JE B Terminals on rear

- SEE - Load input W 24 35 / Screw terminal

- R R & B - Share Bus & Sense 21 &AM AT T FZ 4%/ Plug connector 2 pole &4 pole

- B - Analog interface 15%]-Sub-D % #2 %% / Sub-D connector 15 pole

- Her - Digital interfaces PRSI | Modulesucket

R O (5 x 1 x %)
(1 RA15E ST/ Endosure only

Bs

Dimensions " (W x H x D)

BE

- M / Master-Slave (2x RJ45), USB
19" x 2 HE/U x 464 mm

E3

>Mm

by B E PIFE

0.1200W  0.1000W  0.80V 0..85A 008.300  ~9ig 33200710
0.1000W  0.1000W  0.200V 0.35A 0442000  ~9kg 33200711
0..900W 0..900W 0..360V. 0..20A 146000  ~9kg 33200712
0..600W 0..600W 0..500V. 0..15A 25.12000  ~9kg 33200713
0..600W 0..600W 0..750V 0..10A 6..25000 ~9lg 33200714
0.2400W  0.200W  0.80V 0..170A 004150 ~13kg 33200715
0.2000W  0.2000W  0.200V 0..70A 0221000 ~13kg 33200716
0.1800W  0.1800W  0.360V 0..40A 073000  ~13kg 33200717
0.100W  0.1200W  0.500V 0..30A 125.6000  ~13kg 33200718
0.1200W  0.100W  0.750 0..20A 3..12500 ~13kg 33200719
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EA-EL 9000 B 15U/24U 10.8 kW -43.2 kW

AIRA Iz ERE T

Programmable high power electronic DC loads

CHIE
T

EA-EL9000B 15U

EA-EL 9000 B 24U

Lu [+ J[ p J| R J|ovp)[ocp]|opp][oTP) | /\[) |G==)

Option: we,

v FEIEEMIARBEY...264 V
» ZNEIENERLE
= BEZ%: 80V, 200V, 360V, 500V, 750 V
» HLRREIA3060 A
» MBCE, TuEZ, BIRARE
. gaEEA EL 9000 BRFIE T :
» ESNRMALER
= AEUSBS#EIENO
» AEREEOMEIRGRE, &4 Profinet, Profibus,
CAN, CANopen, RS232, Ethernet, ModBus
TCP
» ¥#FSCPI5ModBusis$
» HETFTHIER

=

B &5 11 3 EA-EL 9000 B 15U 5 EA-EL 9000
B 24U, ZEA-EL 9000 B &4 KT H A 5% T #5)
19WUAE 4Lt . RIS H 20 A H IO E, TE A
IR . — AP RG34 /E— N Ko
KK BN E, 7EAAEA-EL 9000 BZRFIFRAER S
PIFEAREEAL, WA FIEIE S EfEEH .

A RHIEEHAAUE R, 1508240, HRER S
ANF, AEE3E6A ik, LA S HE, Wi
FA—E R, WY EERIR, XA
BUEJETTS R, LAR DA AT [ (1 B . GIREES

gunl oe e ML E A T, Ar 2 BUR E o B A B AT A
H.
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Wide AC supply for 90...264 V

Various power ratings

Voltages: 80V, 200V, 360V, 500V, 750 V

Currents of up to 3060 A

Pre-configured, pre-wired, ready to be installed

Based on electronic loads of series EA-EL 9000 B

with:

* True function generator

* USB and analog interface built in

* Slot for optional interface modules Profinet,
Profibus, CAN, CANopen, RS232, Ethernet, Mod-
Bus TCP

= Support for SCPl and ModBus RTUcommands

* Colour TFT touch panel

General

The new series EA-EL 9000 B 15U and EA-EL 9000 B 24U extend the elec-
tronic load series EA-EL 9000 B with high power models in mobile 19" cab-
inets. There is a choice of 20 different configurations with various power
ratings. A cabinet system is considered as a single electronic load device
with extended power, with manual handling and remote control being
usual, while offering the same features like the standard models of EA-EL
9000 B series.

There are two cabinet sizes with 15U or 24U, which are equipped with 3 to 6
load units, depending on the model. Some models even offer to further ex-
tend the available power by adding another load unit through retrofitting.
The cabinets have lockable rear and front doors, as well as four casters
which can be fixed. The system will be shipped completely configured and
will be ready to use right after installation on location.
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EA-EL 9000 B 15U/24U 10.8 kW -43.2 kW

IhEEEL, BEFER

A £%1470...80 V DCZ0...750 V DCH#i ! 1 K [ 2 4
RS, EHLERRH N B =k 3060A. A RVIE
EANINEL, 4510.8 KWZE27 kKWEEDZ, 510.8
KWZ43.2 KWIEAE TR [ 7S

INERPEER

EA-EL 9000 B 15U/24U R 51|77 & B A # R AN TN RE
P TR I R TR R 1847 I 8 i #4 o
IR P AR, A HR OB AT, B AT WU T
ORISR BRI T R SR I B Th R & E21°C &
BTN E XN, H 2R LT 2P b .

BERSiEHE

B L RN DY R I BOR TR G EoR s L.
FHOITETR R mifia, H—DFRtaeEh s
Thie-

i e B B s A B RN S, AT R
FEHLE . M. DhEREEE (AR .
AP LR AMELE, ATBUE T B AR

SIS EHIER

T T

;] a 40

g g 00200 £ b .
32 /English HA3Z / Chinese

REAER

A F B A AL 5 A AT — TR R S A p )
SERRHUR A S, IFRERFEATN A T4 N L s B A
R b o R AR A R A AR ) Al B, sl
— R AR E

B e Bz I AR P AT LU S8 Y e =
{E, WHE/ SRR, EERE M.

Power ratings, voltages, currents

The available voltage range portfolio goes from models with 0...80 V DCup
to models with 0...750 V DC. Input currents up to 0...3060 A with only one
cabinet are available. The series offers various power classes with 10.8 kW
up to 27 kW steady power and 10.8 kW up to 43.2 kW peak power.

Power derating

The devices of the EA-EL 9000 B 15U/24U 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 cool-
ing, the higher the power that the load can take. The nominal intake power
before the derating starts is defined at 21°Cambient temperature.

Display and control panel

Set values and actual values of output voltage, output current and output
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 justa finger.

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

19.00V

i 4500 W

503
300.0 A 1300.0A

20400 1A 20400 B

&

24.70kBT 2470 kW

5000 ker ; B 5000 W
i

CR CR
00200 © 00200 &

832 / Russian %37 / German

Function generator

All models within this series include a true function generator which can
generate typical functions, as displayed in the figure below, and apply
them to either the input voltage or the input current. The generator can be
completely 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.

>Mm

o~ T Tnn P T o

= B i 1E5% ¥R DIN 40839
Triangle Rectangle Trapezoid Sine Ramp
AL Options
o AJER TR O R, 1EARS232, CAN, = Digital interface modules for RS232, CAN, CANopen, ModBus TCP, Profi-

CANopen, ModBus TCP, Profibus, ProfiNet 1/10
EtherCAT = Ethernet. 3248 A T JEtk (1L
R ARERL ), T8 P Hl N B O, BRI A
0. Hapr=mashisl, H 2R B Pt
WHE. T[S NEE13400

bus, Profinet/I0, EtherCAT or Ethernet. The interface slot is located on
the rear panel (standard models only), making it easy for the user to
plug in a new interface or to replace an existing one. The interface will
be automatically detected by the device and requires no or only little
configuration. See page 134.

o JRKPAIEIT G5 AT, dn] WL 145) = Water cooling (upon request, also see page 145)
» CHHAFIETT O, TTRETT OC LA S S T e s 12 fh 2% FH I 22 = Emergency stop system with stop switch, door contacts and screw ter-
iy IR SR RS minals for external breaker contacts
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EA-EL 9000 B 15U/24U 10.8 kW -43.2 kW

Y EE S NN D NN S EE S EE S N S EE S EE S EE S EE S EE S EEEEEY

I8
B AR/
DCbus terminal

24U 90 kW5 Ak /
Rear view 24U 90 kW

EXOCRGIERET 216w 0.135KW 0.108KW  0.80V  0.1530A 0005.166660 ~120kg 1SHE/U 33240600
18 kW 0.135KW  0.108KW  0.200V  0.630A 00266.850  ~120kg 15HE/U 33240601
1620 0.135KW  0.108KW  0.360V  0.360A 0.09.300 ~120kg 1SHE/U 33240602
108KW  0.108kW  0.108KW  0.500V  0.270A 0.1667..556660 ~120kg 1SHE/U 33240603
108KW  0.108KW  0.108KW  0.750V  0.180A 04.1200 ~120kg 1SHE/U 33240604
EEETSIRT 2s8kv 0.18KkW 0.144kW  0.80V  0.2040A 00038.1250  ~170kg 24HE/U 33240605
[ EA-EL9200-8408240 [N 0.18KW  0.144KW  0.200V  0.840A 002.70 ~170ky 24HE/U 33240606
EEEOECIE 216k 0.18KW  0.144KW  0.360V  0.480A 006752250  ~170kg 24HE/U 33240607
MAKN  0.44KW  0.144KW  0.500V  0.360A 012541750  ~170kg 24HE/U 33240608
44N 0.4AKW  0.144KW 0750V 0.240A 03.900 ~170ky  24HE/U 33240609
[ £A-£L 908025508240 [EAL 0.225KW  0.18KW  0.80V  0.2550A 0003.10 ~187ky 24HE/U 33240610
[ £A-£9200-10508240 [T 0.225KW  0.18KW  0.200V  0.1050A 0016.560  ~187ky 24HE/U 33240611
[ EA-EL9360-6008240 [ 0.225KW  0.18KW  0.360V  0.600A 0054.180  ~187ky 24HE/U 33240612
[ EA-EL9500-4508240  [RERNL 0.18KW  0.18KW  0.500V  0.450A 01.3340  ~187ky 24HE/U 33240613
18 KW 0.18KW  0.18KW 0750V 0.300A 024.720  ~187kg 24HE/U 33240614
EXEE 32 0.27kW  0.216KW  0.80V  0.3060A 0.0025.08330 ~204kg 24HE/U 33240615
[ £A-£L920012608240 [EAL 0.27KW  0.216kW  0.200V  0.1260A 00133466660 ~204kg 24HE/U 33240616
EECZT 5240 0.27kW 0.216kW  0.360V  0.720A 0045150  ~204kg 24HE/U 33240617
EXEEOENIRO 216w 0.216kW  0.216KW  0.500V  0.540A 00833.27.8330 ~204kg 24HE/U 33240618
EXEEECIEO 6w 0.216kW  0.216KW  0.750V  0.360A 02.600 ~204kg 24HE/U 33240619

&
&
=
=
=
=
=
F
o

il

g5, 7R I AE I ) 23 457 / Ordering number of the standard version, models with options will be different

-
-
N
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EA-EL 9000 B 15U/24U 10.8 kW -43.2 kW

BARSH Technical Data Series EA-EL 9000 B 15U & EA-EL 9000 B 24U / &7

i fEH
- Bk
Hift: HJE
- KA
Hift: B
- KA

- 1-100% AU 4 1k 4 2R

- 10-90%7#} %
E: %
- iz
EL: P
- R
e shie
R
i
S BT
CEE T

- WE

- fHil
Bl

- (5B

N

- H H B

-U /1P REsHHE
HR IR AT

T HERAE

7877 X

PRI 5

it IR B

AR

TAEmE

R T

- EUA

- B

- ey

JOSE O (58 x 5 X I)
(1 W55 14671/ See page 146

AC: Supply

-\loltage

- Frequency

- Power consumption
DC: Voltage

- Accuracy

DC: Current

- Accuracy

- Load regulation 1-100% AU
- Slew rate 10-90%
DC: Power

- Accuracy

DC: Resistance
- Accuracy

Protection

Degree of pollution
Protection class

Display and control panel
Digital interfaces

- Built-in

- Slot
Analog interface
- Signal range

- Inputs

- Outputs

- Accuracy U/1/P/R
Series operation
Parallel operation
Cooling

Ambient temperature
Storage temperature
Relative humidity
Operation altitude
Terminals on rear

- DCinput

- Analog interface
- Digital interfaces

Dimensions (W x H x D)

90..264V, ph+N
45...66 Hz
¢ K/ max. 390 W - max. 780 W (4 28455111 2 / depending on model)

< 7E 18 [170.1% / <0.1% of rated value

<HTE AR F(10.2% / <0.2% of rated value
<HEARLF(10.1% / <0.1% of rated value
<50 ps

< EAEL10.5% / <0.5% of rated value

<IRRBHAE 1% + 45 FELIALIR0,3% /
<1% + 0.3% of nominal current

0T, OVP, OPP, PF, OCP 1

2

—_

5 A 455 5E 1R £ 55 75 % / Graphics display with touch panel

Tx 38 1A BZEUSB; 11 / 1x USB type B for communication
Tx 5 e A B AR P / 1 for retrofittable plug-in modules

W, 15tkD-SubiE#:as, HkGSs/
Built in, 15-pole D-Sub (female), galvanically isolated

0.5V E%0..10V (M #£42) /0..5V 0r 0...10V (switchable)

UL PRZEFETF-%, Bt IF-58, PBAREETF-9%/
U, 1, PR, Remote on-off, DCinput on-off, resistance mode on-off

UL g, &, SEHE/

U, 1, overvoltage, alarms, reference voltage
0..10V: <0.2%

7 /No

7 /No

g R (Afik: 7K¥& ) /Temperature controlled fans (optional: water)
0...50°C

-20...70°C

<80%, JG 5k #& / non-condensing

<2000 m

0..5V:<0.4%

2 22 vifi / Screw terminal
15} Sub-Di% 4% %% / Sub-D connector 15 pole

LA 2 / Module socket
USB

19" x 15HE/ U x 688 mm 19" x 24 HE/ U x 688 mm
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EA-ELR 5000 320W -3200W

AmizRe ERIGRNEREBE THE

Programmable electronic DC loads with energy recovery

EA-ELR 5000 Rack

luJ[ 1 J| p J|ove)[ocr]|orP) |oTP) [/\T)[19"] [LAN]

» ZBEERAE

» AERBHNEREEEENHIRE AW
» AEEERM108 SIEIRHAT19¢ 6UNLIE
» MIANINEREE: BMERAA0...320 W
» MNEEFR: 0..80 VE(0...200 V

» HINERA: 0...12 A5K0..25 A

» ETRITHISHNBFEHITS

= WHBETFTAMER (/%)

» FHRERE

= JEEthernet/LANEO

» Y HSCPIIESIES 5ModBus

=

B ARYIEA-ELR  5000% "] it it p n] e 7 2 118 L
MHET L. E— MOV RGE N, 7] LL2e%E
106525 8320  WHYE L Tt M genr il
SEERAR, (HEZORHUAE N 2 i B 1 (I DC-ACH
AR o BRERIE T, AR BRI B AL N O O
WRHEoR . DB IRt L, 280V,
— M E200 V. JFHBECAEM S H5E(CV)
» Bi(CC)HEIH(CP).

e B (1] Ty fE W] A 7 A ) LU L[R2 B A A
R, SRR IR B2 A . IXANDUR R 1 AR Y
AFEHUAE,  [FINGRST A T A . R OTFThE
] AT F3h A
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* Multi-channel DC load

* Energy recovery of the supplied DC energy into the
local grid

= 19" 6U rack for up to 10 separate load modules

* Input power ratings: up to 0...320 W per module

* Inputvoltages: 0...80 V or 0...200 V

* Inputcurrents: 0...12 Aor 0...25 A

* pController based digital control

= Bilingual TFT touch panel (DE/EN)

= Sequence generator

= Ethernet/LAN interface built-in

* SCPI command language and ModBus RTU support-
ed

General

The new series EA-ELR 5000 was designed to configure a multi-channel
electronic DC load. In a rack for 19” systems, up to ten DC load units with
320 W nominal power each can be installed. The modular units operate
separately from each other, but require the rack as it contains the energy
recovering DG-AC inverter. The modules are also extendable. Parallel con-
nection on the DCinputs of the module is possible. The load modules come
in two voltage variants, 80 V and 200 V, and incorporate the common reg-
ulation modes constant voltage (CV), constant current (CC) and constant
power (CP).

The energy recovery function inverts the supplied DC energy into a syn-
chronous sine current and feeds it back into the local grid. This reduces the
usual heat dissipation to a minimum and saves energy costs at the same
time. The colour TFT touch panel offers an intuitive kind of manual oper-
ation.
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EA-ELR 5000 320W -3200W

AT AR S — A LUK W3 L, T A] Bk e
il B S AR A B LANGE S A 9 4% vp .l 3 B B G
Windows# 1 5% # 7E LabView s H & IDE G €2 11 %5
SE il N AT LA AN i o 53 AhE S SCP I T
i 5 ModBus.

IhE, BEMBRFR

RAFEPHA MBS . —F WS N B R R K
980 V DC, 5 —#N200 V. WAL 5 R RIE N
320 W. [At:80 VAL S ] LIRIL HEiii25 A, 177200 V
WA 10 Ao R0 5 IXHE I S B A — 5k
HIHLAE P, AT A2 AR K3200 W4

LS
e A LR NeUE . 194%, R JE N480
mm. JE A A F R ST 19D .

e

AN ERE B 9230 V AC (210%)f), HJULAD
16 A [IBSIRBR A EE . ft SR IhREZESR FL k) I
—HEARBMI%, HHENFERXREEEE.
AR 3 — I A “ENS” (IL133T0) , %
Wt TR oA R

PR35 ENS2”, MUK AR s =4l (L1, L2, L3,
N, PE) .

REEIR[E]

A A B AR R HLACH N i, B F R 2
S, AT AR B RR (] ) R R R
E93%.. XA 5 e 4 Ty A Bl T R AR
L8 G T &5 SRV R G0, PR D il A SR A
MR 2 B B R A R, AT 75 22
A RGHATIR A

SRR
i
95% = 2.85 kW

: B ! bR
(FEEE P

e ]

THFERER,

41 3kW

PSRRI BT AR . BAEA S 50—
Wisiks (AzIREME, ENS) , meEhnsix NMES
VORI 24, iR RAEISAT ISR B8 A I 16

ANER PRSI MR e, A7 wh AR
BB TIURRIATNRE, BT AL [ IELL TIRITIT
I SR o A AT R PEACHL S AR,
A DhF L RECR RIS, 2 B3R TR,

Equipped with an Ethernet port by default, the load units can be easily in-
tegrated into a network of LAN devices with a standard 1U 19” switch. Ex-
ternal control is possible via an included Windows software or via custom
applications created in LabView or other IDEs. The commonly known com-
munication protocols SCPI and ModBus RTU are supported.

Power ratings, voltages, currents

There are two load models available. One for max. 80 V DC input voltage
and one for max. 200 V. Both models have a max. power of 320 W, while
the 80V model can take up to 25 A and the 200 V can take up to 12 A. By in-
stalling up to 10 units of these load modules into a single rack it is possible
to extend the power to 3200 W max.

Construction

The rack, which is used to hold the load modules, is designed with 19
width and 6U height, while having an installation depth of 480 mm. This
makes it ideal for use in 19" cabinets of various sizes.

Supply

The rack can be operated on a fixed installation with 230 V AC (+10%) and
16 A fused. The recovery feature requires to always have sufficient devices
on the grid to consume the backfed energy.

The grid connection can be equipped with a supervision unit “ENS2” (see
page 133) which is optionally available, retrofittable and modular.

With this option installed, the grid connection will always be three-phase
(L1,L2,L3,N, PE).

Energy recovery

The most important feature of these electronic loads is that the ACinput,
i.e. grid connection, is also used as output for the recovery 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 cooling systems, such as required for conventional electronic
loads which convert the DCinput energy into heat.

Principle view:

Recovery
95% = 2.85kW

EUT

[EIZEE i N ;g\;ver supply
i-. DC
(EEEE

st

Operation of these recovering loads in terms of power generation is not in-
tended. There is an additional supervision unit (automatic Insulation unit,
ENS) available for optional installation and to achieve additional safety of
persons and equipment, especially when running the so-called isolated
operation.

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. They supervise AC volt-
age and frequency and will automatically switch off the inverter block in
case upper or lower limits are exceeded.
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EA-ELR 5000 320W -3200W

BRAEER (HMD)

FahiEiEd A5 . P e 5 —
MR TER . XA AR REsEE— kM
WoRETA e 5 SEPRME . 7E AN AT
SEREENKE, BT RAERNTE .

15.40V 3.6570%
B4 00.00v A

Operation (HMI)

Manual operation is done with a resistive touch panel, two
rotary knobs and a pushbutton. The colour display shows
all relevant set values and actual values at a glance. The
whole setup is also done with the human-machine inter-
face, as well the configuration of the sequence generator.

Frol %25

AT MR g, BT U Sk
Adve MAEAZNFAISR (521000 W) L%
A o XS A B b AT G R 1) 1 R
JE. RIS TIE, PN bR . KA

LA R BT 47 85 (8 S 402 T
Bt
ARiEH & et

HEAT TR R ) B, A A R R T R AR ER A BE B 1
Ethernet/LAN:f . JET XA ER:, Bl LS H
SCPIiE & BiModBus 342 il L HL (1) T 45 T .

PR T — /N USBSR L, R SRAEUSE, T (8 b4
SRR S, DAAE 223 s il A P il 1 T+ 4 SRS o

N #|LabView IDER}, FAT4 Ethernetts I L%
BERIF AR (VIS)o 8 i T B SRS IR 7] 2 B B IDE
50, n] AR SO

pridl
= C165m I ARE LR RIZZ B, G &3 A9 “HLA

Sequence generator

A special feature is the digital sequence generator. It enables to
control the load unit by semi-automatic sequence blocks (max.
100). Those blocks consist of programmable set values for voltage,
current and power, plus a time value. The generator can apply a
rectangular wave signal to any or all set values at once.

Remote control & connectivity

For remote control, there is by default an Ethernet/LAN port available on
the front of the modules. Via this configurable connection users can com-
pletely control all functions of the modules either via SCPI language or
ModBus RTU protocol.

An USB port, also located on the front side, is intended for USB flash drives
in order to load and save sequences and to install firmware updates for the
HMI, i.e. control panel.

For the implementation into the LabView IDE we offer ready-to-use com-
ponents (VIs) to be used with the Ethernet interface. Other IDEs and inter-
faces are supported by documentation about the communication protocol.

Options
= Standard Ethernet switch with 16 ports for 19” rack mount

e R AC: Supply

- Ik -Voltage 230V AC, £10%

- B - Frequency 45..65 Hz

- R - Efficiency >92%

il 77 =0 Cooling

- R - Kind 4% JXU / Temperature controlled fans

- LARR - Operation temperature 0..50°C

- AR - Storage temperature -20..70°C

- RI 5L Protection class 1

- TS5 Degree of pollution 2

Ui - Terminals

- AR - AC connection 12223, 347, 16A, 7 {RE 22 / Screw terminal, 3 pole, 16 A, fused
BLARZE 1) Mechanics

- BAHUE T 22 R FAEE - Load modules per rack Z3£105 /Upto 10

- DUAE & - Weight of rack 12.25kg

- A ER R G A - Weight of fully equipped rack 35.8kg

- HUME R SF (58 x 5= X %) - Dimensions of rack (W x Hx D) 19" x 6HE / 6U x 500 mm

ANaE RS Ordering number 33130336

118 © EA Elektro-Automatik, 2016 WA {3 E AN AATIEAN, H5 R 515RFR S / Subject to modification without notice, errors and omissions excepted



BECIE

EEEIRN EREB T3k / Programmable electronic DC loads, recovering

EA-ELR 5000 320W -3200W

Hift: HE
- HUE HUR&TE

K

Hiw: HEAR
- FUE H R &TE

- o

- 1-100% AU 5 25 1 %

Hift: DR
- HE LR

- HE

IR 52 R T AR

B

- NE EIBO

¥4 5
W EEIEFE
AR
e

- HitfA

- B
- He
PSS
- Hig

- JUSF (58 x = X IR)

ULCETRS

DC: Voltage

- Rated voltage & range
- Accuracy

DC: Current

- Rated voltage & range
- Accuracy

- Load regulation 1-100% AU,

DC: Power

- Rated voltage & range
- Accuracy

Display / control panel
Digital interfaces

- Built-in (front side)

Cooling

Ambient temperature
Storage temperature
Terminals

- DCinput

- Sense

- Other

Mechanics

- Weight

- Dimensions (W x Hx D)

Ordering number

]

DC ELECTRONIC LOAD
EA-ELM 5080-25

15.40V 3. 657A
fH 00.00v  FEf FXA 000

Input

80V 25A 320w

*®

@&

AR TR B SR AT R /

Front view of the load module with control panel

© EA Elektro-Automatik, 2016 {17 18 I 48 AN S 4T

0..80V 0..200V
<K 7E 18 10.1% / <0.1% of rated value

0..25A 0..12A
<HTEAELF(10.1% / <0.1% of rated value
< 7E {8 170.05% / <0.05% of rated value

0..320W
<HFEAB 1% / <1% of rated value
Rk 55 B ) I SR 7 2% / Graphics display with touch panel

0..320W

Ix U%E FH AZEUSBE 71/ 1x USB type A for USB flash drives
Tx BAS M- / Ethernet

Wi 4% XU / Temperature controlled fans

0...50°C

-20...70°C

W 22 ¥ / Screw terminal
W2 22 3555 / Screw terminal
Ethernet, USB

2.35kg
81x132,5x310mm

33220430 33220431

JEALPE / Rear view

WA, HEHR SRR AL / Subject to modification without notice, errors and omissions excepted

AL / Side view
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EA-ELR 9000 3.1 kW -10.5 kW

AmizRe ERIGRNEREBE THE

Programmable electronic DC loads with energy recovery
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EA-ELR 9200-210

luJ 1 J| P J| R ]J|ovp|ocp)|opPP)|oTP) [N\ ) D)

&) [15-) w5 ) [558 ) opton: iFaB) [iEEE

» A[3E1HE, 2MBE3HEEREFER (RERFERERE)

» ADEERE 2R [E 2 At 7

» ERMINIGAHERESH

» BEFRIMAINESIL10.5
168 kW

» HIANEESIX1500 V

» FASEIMNEBREESIAS10 A

» HFFPGAKZER 14

» ZESTFTHIER

» APECEXH, ELRBALERS

» HIEE

» HEAE-NRZ

» BIRABFINIUSBIRO, EAFERAIINEUR

» ALEHFAEEEIARED, R EIEEE/GPIB
i 18|

» Y #SCPIIESIES

i BEREIL ¢

kW, & RE

B

B R 5 B ok B R RE R [T L R T e,
FRONEA-ELR 9000, AANIHEIHE, B aie
HIE. BERSIhE,

X o B DUAS R R R fEE . .
TRAERL . FE-TFPGAR)F il B /5 ok 1 56 Z 3711
Tife, WREUR AR, BLIEZ M Py B 2 T R A
2P 1 3 FL IS

1) g4 ENS
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* For 1-, 2- or 3-phase supply
(European and US models available)

* Energy recovery of the supplied DC energy into the
local grid

* Galvanically isolated DC input

* Input power ratings up to 10.5 kW per unit, ex-
pandable to 168 kw

* Inputvoltages up to 1500 V

* Input currents up to 510 A per unit

* FPGA based digital control

* Multilingual TFT touch panel

» User profiles, true function generator

» Galvanically isolated

* Master-slave bus for parallel connection

* Extra USB port on the front for USB stick

= Optional, digital, plug & play interfaces or alterna-
tively installed IEEE/GPIB port

* SCPI command language supported

* Optional automatic Insulation unit

General

The new series of electronic DC loads with energy recovery to mains, 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, such as a function
generator, a table based regulation circuit for the simulation of non-linear
internal resistances.

1) Former german name: ENS
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EA-ELR 9000 3.1 kW - 10.5 kw

A R (1] Ty R AT A7 A 1) LA R () 2 R A I G
HL, SRR IR [l 2 S H . IXANBUR I 1 DA Y
MFEHUR AL, [RIRETTE 7 AR . OO TFT it
%Fﬁﬁﬁ)ﬁ'%f/\ ANANTR] T HAth 7 il B LU T 45
T

LB AT 1% R ) P B B 8] 2 i FP G A fill i
PR RIRIF I 53

E ARl BTE SR NS 2 iV M N ES
g, BLITSCBRME S 2O, BOE (I S W A .

IhER, BIEFMERFR

A £%140...80 V DCZO...1500 V DCHi i HLJE (197
S, BH HMNEREIES10  AREE . K
RINE =D, 7H3.5 kW, 7 kWiE10.5
kKW CIHCARRER, RIS EZ SR , BHLIh
FeAN3UR . AT A FINAE N R & mik168 kKW (
A MIThER, FFEAE RSB, ZREP
BIR, BeHE RIIEN RS

5:2=2)
3.5 KWHIKKR 2 5 Hi230 V (L - N)FEAH LS T, 17
KW 35 P AE L, 10.5 KW 55 = A HAL.

EIMS % 16208 V. (L-L) TFIfE, w324t3.1
kW. 6.2 kW 5 9.3 KWIh#%,

KR AR 75230 V{4 FE B S g, T DA 22 2 — WAL
%4 (AIU, ENS) , Z¥& R, Ty,

Wi PR35 ENS2”, HPDE AR =40/ (L1, L2, L3,
N, PE) fteafg Mgl
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A AR B B R HACHT N, R H X
Ui, AT P AR BV R IR B A L, R R
93%. XM AERH T A B TR A, H
G A B BRI R g8, PRy e T SR B
LR o BN B A AR, T R A
RAGHATA R . FHOAHR R R

95% = ZSSkW %%

MeiE SRS
I 2 Bl = A B A B A R H . ?ﬂaﬂ]ﬁﬁ%% —~
Wik (H3BEL, ENS) JJDS‘%XTMZI:‘?
W 24, %%U%Eiéﬁltt%ﬁ%%ﬁ?ﬁﬂ@ﬁﬁo

ANE R A BT ISR I P e, AT A AT
1 5T TURRAIRE, 1B E] N EL R IRWT T
I IR e A T PR ACHL S AR, 258
A DhF EIRECR R, 2 B3k TR,

The energy recovery function converts the supplied DC energy into a syn-
chronous sine current and feeds it back into the local grid. This eliminates
the usual heat dissipation to a minimum and saves energy costs at the
same time. The large colour TFT touch panel offers a different and intuitive
kind of manual operation, compared to other devices.

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

In parallel operation of multiple devices, a master-slave bus is used to con-
nect the units to a bigger system where the actual values are totalled and
the set values distributed.

Power ratings, voltages, currents

The available voltage range portfolio goes from models with 0...80 V DC
up to models with 0...1500 V DC. Input currents up to 510 A with only one
unit are available. The series offers three power classes with 3.5 kW, 7 kW
or 10.5 kW (EU models, for US model see techn. specs) in only 3U for single
devices, which can be extended up to 168 kW (in cabinets for a significantly
high total current. Upon request, even higher total power can be realised.

Supply

EU models with 3.5 kW are intended for use with 1-phase mains supplies
0f 230V (L-N) , while 7 kW models require a 2-phase and 10.5 kW models
a 3-phase supply.

US models work with 208 V (L-L) and offer 3.1 kW, 6.2 kW or 9.3 kW power.

The grid connection of european models for 230 V supply can be equipped
with a supervision unit (AIU, ENS) which is optionally available, retrofitta-
ble and modular.

With option ,ENS2” 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 ACinput,
i.e. grid connection, is also used as output for the recovery 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 cooling systems, such as they are required for conventional elec-
tronic loads which convert the DCinput energy into heat. Principle view:

Recovery
95% = 2 85kwW
EUT

N e
power supply
--"I-

l Consumer

e.g.3kw

Operation of these recovering loads in terms of power generation is not in-
tended. There is an additional supervision unit (automatic Insulation unit,
ENS) available for optional installation and to achieve additional safety of
persons and equipment, especilally when running the so-called isolated
operation. 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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EA-ELR 9000 3.1 kw - 10.5 kW

EAEEAR (HMD .
TR @ L P b 4 57 . AN e
HE—MEHRTER. XNEA
WoR AL — KM BoR BT A WOE 5 s
Brfd o 78 AMLSETH B 7] 58 BN %
B, OISR (O, =M
P, IESZINE) HIRCE .

BoREAZMEST R (E, 3
I’ 'ﬁhjc’ EP)'C) o \

240V

000.0 v

240 A

04.000 13

-\ Operation (HMI)

Manual operation is done with a Gorilla glass touch
panel, two rotary knobs and a pushbutton. The
large colour display shows all relevant set values
and actual values at a glance. The whole setup is
also done with the human-machine interface, as

o lENU ] | well the configuration of functions (square, trian-

gle, sine) etc.
The display is multilingual (German, English, Rus-
) sian, Chinese).
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Function generator and table control

A special feature is the comfortable, FPGA based, digital function and arbi-
trary generator. It enables to control and run user-customisable load pro-
files and can generate sine, square, saw tooth and ramp functions in arbi-
trary order.

With a freely programmable, digital value table of 3276 points, which is
embedded in the control circuit, the devices can reproduce non-linear in-
ternal resistances, such as those of batteries or LED chains.
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Share Bus

The so-called ,Share Bus” is an analog connection at the rear of the devices
and is used to balance current across multiple similar units in parallel con-
nection, such as with loads of this series and series EA-ELR 9000.

It can also be used to build a two-quadrants system in connection with
power supplies of series EA-PSI 9000, EA-PS 9000 and EA-PSE 9000. This
system is dedicated for testing purposes using the source-sink principle.

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. This show extra values for elapsed testing time and consumed ca-
pacity (Ah).

Data recorded by the PC during tests with, for example, 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.

Remote control & connectivity

For remote control, there are by default 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 (dedicat-
ed slot).

Alternatively to the interface modules slot, all models can be equipped
with a three-way interface (option 3W, see below), which then offers 1x
GPIB/IEEE, 1x USB and 1x Analog on the rear side of the device.

For the implementation into the LabView IDE we offer ready-to-use com-
ponents (VIs) to be used with the interface types USB, RS232, GPIB and Eth-
ernet. Other IDEs and interfaces are supported by documentation about the
communication protocol.
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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 136 for more information.
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pen, Ethernet (11824411, Profibus, ProfiNet
A e RS232, EtherCAT {ModBus
TCP. W.5513471,
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= HEIREE:, =HFHH (AIU/ENS, WLE513300)
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Master / Slave A\

FRAER S B AR e s /

Rear connectors of the standard models

Options

= Pluggable and retrofittable, digital interface modules for CAN, CAN-
open, Ethernet (1 or 2 ports), Profibus, ProfiNet (1 or 2 ports), RS232,
EtherCAT or ModBus TCP. See page 134.

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default slot for retrofittable interface modules

= Automatic Insulation unit, 3-phase (AIU / ENS, see page 133)

Digital interface modules

Master / Slave A\

HSWIE I = H U Fe 2% /

Rear connectors of models with option 3W
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AC: Supply

- voltage (European models)

- voltage (US models)
- Frequency

DC: Voltage

- Accuracy

DC: Current

- Accuracy

- Load regulation 1-100% AU,

- Rise time 10-90%
DC: Power
- Accuracy

DC: Resistance
- Accuracy

Display and control panel

Digital interfaces

- Built-in

- Slot

Analog interface
- Signal range

- Inputs

- Qutput

- Accuracy U/1/P/R
Cooling

Ambient temperature
Storage temperature
Terminals on rear

- DCinput

- Share Bus & Sense

- Analog interface
- Digital interfaces

Dimensions (W x H x D)

© EA Elektro-Automatik, 2016 U1 BN 71T

230V L->N, +10%/-15%, 1ph-3ph+N
208V L->L, £10%, 45...66 Hz, 2ph-3ph
>0.99

<K 7E 18 170.3% / <0.3% of rated value

<V B 1110.4% / <0.4% of rated value
<P 7E 1B 1110.15% / <0.15% of rated value
<50 ps

<HEARL)1.5% / <1.5% of rated value

<I5 R BHARLFR91% + 455 FELIA 1490,3% /

<1% of max. resistance + 0.3% of nominal current
bR 1% €0 S5 7~ % / Graphics display with touch panel

Tx 38 THH BZEUSB; 171/ 1x USB type B for communication
X GPIB (3WiZ T T /¢ ) / 1x GPIB (optional with option 3W)

Ix N B TR ([ hRiERL S )/

1x for retrofittable plug-in modules (standard models only)

WHE, 15MD-Subif:%s, HFEE/

Built-in, 15-pole D-Sub (female), galvanically isolated

0.5V B 0...10V (] %%462) /0..5V 0r 0...10V (switchable)

UL PRIZEFEFF-OC, HinthrH -8, WBHREIF-22/

U, 1, P, R, Remote on-off, DCinput on-off, resistance mode on-off

UL, %, SERE/

U, I, overvoltage, alarms, reference voltage
0..10V: <0.1%

W42 XU / Temperature controlled fans
0...50°C
-20...70 °C

0..5V: <0.2%

W2 22 i / Screw terminal
&AM S 3% 42 %%/ Plug connector 2 pole & 4 pole
151 Sub-D3%E 4% / Sub-D connector 15 pole

5O IS i i B 24 11 fFIGPIB , USB/
Module socket 50 pole or GPIB 24pole, USB

19 x 3 HE/U x 609 mm
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s ThER R

(EU) (Us)

EE.;lZIE

I G S e
(EV) (us)

0.35KW  0.31kW 0.8V  0.170A
0.35KW  0.31KW  0.250V  0.70A
0.35KW  0.37KW  0.500V  0.30A
0.35KW  0.3TKW  0.750V  0.22A
0.7KW  0.62KkW 0.8V  0.340A
0.7KW  0.62KkW  0.250V  0..140A
0.7KW  0.62KkW  0.500V  0.60A
0.7KW  0.62KW  0.750V  0.44A
0.7KN  0.62KW  0.1000V  0.30A
0.105KW  0.93KW 0.8V 0.510A
0.705KW  0.93kW  0.250V  0.210A
0.705KW  0.93kW  0.500V  0.90A
0.705KW  0.93kW  0.750V  0..66A
0.105KW  0.93kW  0.1500V  0.30A

— i R |iTmums

=

0.01..120Q
0.09...120 0
0.42...480 0
0.8..1100 0
0.005...6 Q
0.04...60 Q
0.21..240 0
0.43..550 0
0.83..950 0
0.003...4 Q
0.03...40 Q
0.14..160 O
0.29...360 0
1.2..1450Q

92.5%
93.5%
94.5%
94.5%
92.5%
93.5%
94.5%
94.5%
94.5%
92.5%
93.5%
94.5%
94.5%
94.5%

17 kg
17 kg
17kg
17kg
24kg
24kg
24kg
24kg
24kg
3Tkg
31kg
31kg
31kg
3Tkg

(1 ABRUERR Y S (LT 45, iy SWIZE I [14 DU AN [F) / Ordering number of the base version, models with option 3W installed have different ordering numbers

N

33200401 33208401
33200402 33208402
33200403 33208403
33200404 33208404
33200405 33208405
33200406 33208406
33200407 33208407
33200408 33208408
33200409 33208409
33200410 33208410
33200411 33208411
33200412 33208412
33200413 33208413
33200414 33208414

ELECTRONIC DC LOAD
LR 92502

E o
0_250v O_210A

0. 1050 0,03 400

1

O O
o __________o

483 mm

3 » g s

>Mm

40mm | 609 mm
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Programmable electronic DC loads with energy recovery
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EA-ELR 9200-210 HP
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» HIANEESIX1500 V
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B

X i Ae R [F R E R i3k, FRONEA-ELR
9000 HP, f£EA-ELR 9000 % I 2Efifi . 58 ¥ Fl
(A T N LR AT LAIE 2380 V, 400 Vik480 V=#H
P4 Tl FL R
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360 VI RS . — b i T B 5 R 4 2 e
BIRKSE.

126

* ACwide range input 342-528V

* Energy recovery of the supplied DC energy into the
local grid

» Galvanically isolated DC input

* Input power ratings up to 15 kW per unit, expand-
able to 480 kw

* Inputvoltages up to 1500 V

* Input currents up to 510 A per unit

* FPGA based digital control

* Multilingual TFT touch panel

= User profiles, true function generator

» Galvanically isolated

* Master-slave bus for parallel connection

» Extra USB port on the front for USB stick

= Optional, digital, plug & play interfaces or alterna-
tively installed IEEE/GPIB port

= SCPI command language & ModBus RTU

* LabView support

General

The new series of electronic DC loads with energy recovery to mains, called
EA-ELR 9000 HP, is an enhancement of the favored series EA-ELR 9000. It
offers wider ACinput range for the operation on industrial grids with 380V,
400V or 480 V three-phase supply.

Furthermore, all models offer a higher power rating and there is a new volt-
age class with 360 V. The insulation of some high voltage models has also
been improved.
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The energy recovery function converts the supplied DC energy into a syn-
chronous sine current and feeds it back into the local grid. This eliminates
the usual heat dissipation to a minimum and saves energy costs at the
same time. The large colour TFT touch panel offers a different and intuitive
kind of manual operation, compared to other devices.

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

In parallel operation of multiple devices, a master-slave bus is used to con-
nect the units to a bigger system where the actual values are totalled and
the set values distributed.

Power ratings, voltages, currents

The available voltage range portfolio goes from models with 0...80 V DCup
to models with 0...1500 V DC. Input currents up to 510 A with only one unit
are available. The series offers three power classes with 5 kW, 10 kW or 15
kW in only 3U for single devices, which can be extended up to 240 kW (in
cabinets for a significantly high total current.

Supply

All models require a 2-phase or 3-phase mains supplies without N conduc-
tor, as typical in the industrial grids. The device offer a wide range ACinput
with 342 - 528 V, which can even cover supply voltages between 380 V and
480 V.

Energy recovery

The most important feature of these electronic loads is that the ACinput,
i.e. grid connection, is also used as output for the recovery of the supplied
DC energy, which will be converted with an efficiency of up to 95%. This
way of energy recovery helps to lower energy costs and avoids expensive
cooling systems, such as they are required for conventional electronic loads
which convert the DCinput energy into heat.

Principle view:

. CaE)

m---l
l Consumer

e.g.3kw

Recovery
95% = 2 85 kW

EU.
eg.
power supply

Operation of these recovering loads in terms of power generation is not
intended. Grid protection devices, which could supervise the feedback of
energy into the public grid, are available for optional installation and are
intended to achieve additional safety of persons and equipment, especially
when running the so-called isolated operation. But such a device would
also require the N conductor.

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
ACvoltage and frequency and will automatically switch off the power stag-
esin case upper or lower limits are exceeded.

© EAElektro-Automatik, 2016 WA I A AN S AT3E A, 4% 51 BR 41 / Subject to modification without notice, errors and omissions excepted 127

>Mm




>Mm

Al épizae 2= BRI BB F 5% / Programmable electronic DC loads, recovering
|

EA-ELR 9000 HP 5 kW - 15 kW

HRAEEMR (HMD ~

A E A PR . P 240V
A5 — Ak . XAEG 2‘5:6;\
HoRZsEe— IR M T A wWoe 552 04.000 M

Brf o £ NHLF T B ] 58 il B 3t
H, BERECRES O, =M
B, IEZBEE) HIME.

BoREAZMET R (E, 3t
I’ 'ﬁhjc’ EP)'C) o \

-\ Operation (HMI)

Manual operation is done with a Gorilla glass touch
panel, two rotary knobs and a pushbutton. The
large colour display shows all relevant set values
and actual values at a glance. The whole setup is
also done with the human-machine interface, as
o lENU ] | well the configuration of functions (square, trian-
gle, sine) etc.

The display is multilingual (German, English, Rus-
) sian, Chinese).
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Function generator and table control

A special feature is the comfortable, FPGA based, digital function and arbi-
trary generator. It enables to control and run user-customisable load pro-
files and can generate sine, square, saw tooth and ramp functions in arbi-
trary order.

With a freely programmable, digital value table of 3276 points, which is
embedded in the control circuit, the devices can reproduce non-linear in-
ternal resistances, such as those of batteries or LED chains.
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The so-called ,Share Bus” is an analog connection at the rear of the devices
and is used to balance current across multiple identical units of this series
in parallel connection.

It can also be used to build a two-quadrants system in connection with
power supplies of series EA-PSI 9000 WR or EA-PSI 9000 WR Slave. This
system is dedicated for testing purposes using the source-sink principle.

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. This show extra values for elapsed testing time and consumed ca-
pacity (Ah).

Data recorded by the PC during tests with, for example, 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.

Remote control & connectivity

For remote control, there are by default 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 (dedicat-
ed slot).

Alternatively to the interface modules slot, all models can be equipped
with a three-way interface (Option 3W, see below), which then offers 1x
GPIB/IEEE, 1x USB and 1x Analog on the rear side of the device.

For the implementation into the LabView IDE we offer ready-to-use com-
ponents (VIs) to be used with interface types USB, RS232, GPIB and Ether-
net. Other IDEs and interfaces are supported by documentation about the
communication protocol.
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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 136 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 or 2 ports), RS232,
EtherCAT or ModBus TCP. See page 134.

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default slot for retrofittable interface modules

Digital interface modules

Master / Slave A\

FRAER S B AR e s /

Rear connectors of the standard models

© EA Elektro-Automatik, 2016 447 (&S AN S4T30, 415 5 EHRER 1 / Subject to modification without notice, errors and omissions excepted

Master / Slave A\

HSWIE I = H U Fe 2% /

Rear connectors of models with option 3W
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Al 4mizRe 2 [E RN ERE T/ E / Programmable electronic DC loads, recovering
|

EA-ELR 9000 HP 5 kW - 15 kW
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AC: Supply
-voltage

- Frequency
DC: Voltage
- Accuracy
DC: Current

- Accuracy

- Load regulation 1-100% AU,

- Rise time 10-90%
DC: Power
- Accuracy

DC: Resistance
- Accuracy

Display and control panel

Digital interfaces

- Built-in

- Slot

Analog interface
- Signal range

- Inputs

- Output

- Accuracy U/1/P/R
Cooling

Ambient temperature
Storage temperature

Terminals on rear

- DCinput

- Share Bus & Sense

- Analog interface
- Digital interfaces

Dimensions (W x H x D)

342..528V, 2ph-3ph
45..66 Hz

<HF7E {8 [170.1% / <0.1% of rated value

< 5E {8 110.2% / <0.2% of rated value
<HF7E {8 110.15% / <0.15% of rated value

<50 ps

<HFAE AR 1111% / <1% of rated value

<FRe R BEAE 1% + 4515 FELIALAR0,3% /

<1% of max. resistance + 0.3% of nominal current
B BE IR £ 5 7 2% / Graphics display with touch panel

Tx 38 1A H BJEUSB; 11 / 1x USB type B for communication
1x GPIB (WL T Ty & FH) / 1x GPIB (optional with option 3W)

TN B ATPRBE R ([ XA uER 5 ) /

1x for retrofittable plug-in modules (standard models only)

WE, HIEE/

Built-in, galvanically isolated

0..5V 5%0...10V (AT §)4) / 0...5V 0r 0...10V (switchable)

UL RRIZFETF-O, EitstH Tk, WRERIT-5C/

U, 1, PR, Remote on-off, DC input on-off, resistance mode on-off

Ul ik, %, SEfE/

U, |, overvoltage, alarms, reference voltage
0..10V: <0.1% 0..5V:<0.2%

WA (Afik: 7K¥& ) /Temperature controlled fans (optional: water)
0..50°C
-20...70 °C

B 24 3t / Screw terminal
284N Sk % 124/ Plug connector 2 pole & 4 pole
15 Sub-Di% #2228 / Sub-D connector 15 pole

50z 5 i i 5024 2 F)GPIB , USB/
Module socket 50 pole or GPIB 24pole, USB

19“x3 HE/Ux 670 mm

© EAElektro-Automatik, 2016 47 18 2 AN 4TSN, 4515 5 IRFR A1 / Subject to modification without notice, errors and omissions excepted
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EA-ELR 9000 HP 5 kW -15 kw

{2
do

EA-ELR 9080-170 HP
EA-ELR 9200-70 HP
EA-ELR 9360-40 HP
EA-ELR 9500-30 HP
EA-ELR 9750-20 HP
EA-ELR 9080-340 HP
EA-ELR 9200-140 HP
EA-ELR 9360-40 HP
EA-ELR 9500-60 HP
EA-ELR 9750-40 HP
EA-ELR 9080-510 HP
EA-ELR 9200-210 HP
EA-ELR 9360-40 HP
EA-ELR 9500-90 HP
EA-ELR 9750-60 HP
EA-ELR 91000-40 HP
EA-ELR 91500-30 HP

© © © © © © © © © © © © © o o o o

(1 BRI S IR T T G5,y 3VIZE I (19 D) A [ / Ordering number of the base version, models with option 3W installed have different ordering numbers

e
.5 kW 0..80V 0..170 A 0.02..250) 92.5% ~18kg 33200435
.5 kW 0..200V 0..70A 0.1..150 Q 93.5% ~18kg 33200436
.5 kW 0..360V 0..40A 0.3..520Q 93.5% ~18kg 33200437
.5 kW 0..500V 0..30A 0.5..1000Q  94.5% ~18kg 33200438
.5 kW 0..750V 0...20A 1.28..2200Q  94.5% ~18kg 33200439

.10 kW 0..80V 0..340A 0.01..13Q 92.5% ~25kg 33200440
.10 kW 0..200V 0..140A 0.05..75Q 93.5% ~25kg 33200441
.10 kW 0..360V 0..80A 0.15..260Q  93.5% ~25kg 33200442
.10kW 0..500V 0..60 A 0.25..500Q  94.5% ~25kg 33200443
.10 kW 0..750V 0..40A 0.6..1100Q  94.5% ~25kg 33200444
.15 kW 0..80V 0..510A 0.006..10Q  92.5% ~32kg 33200446
L15KW 0...200V 0..210A 0.033..50Q  93.5% ~32kg 33200447
L15kW 0..360V 0..120A 0.1..180 Q 93.5% ~32kg 33200448
L15kW 0..500V 0..90A 0.16..340Q  94.5% ~32kg 33200449
.15 KW 0..750V 0..60 A 0.4..740 Q 94.5% ~32kg 33200450
.15 kW 0...1000V 0..40A 0.8..1300Q  94.5% ~32kg 33200451
.15 kW 0..1500V 0..30A 25..30000  94.5% ~32kg 33200452

ELECTRONIC OC LOAD
ELR 5200-210 HP

0._200% 02104
0 15KW 0,03, 4001

1

wiwge}
soaecnaeeonsonaneanene

Q

O

0

O

Y
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EA-ELR 9000 HP Slave 15 kW

EA-ELR 9000 HP & %I 1. fa & tR B

Slave loads modules for series EA-ELR 9000 HP
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EA-ELR 9200-210 HP Slave

—RIE2

EA-ELR 9000 HP Slave &% 1] ATRIE VA EA-ELR
9000 HP Rk M5, ki KIh%. HHMEZ,
R - ERE, R AA32G, Mskid—
NEIA480 KW ER T B RS . HE AR
5EA-ELR 9000 HP &4 JLF-—#i—F¢, Bk T JULANE

BIESEE
R S )4 o) T ASCORG 7 20980 R LA B AR . ID
GFEE. REBRERE, A >EJLALED
1T, — AN, DLE—ANUSBYG . R RVIZ TR
USBSi A @ #BrFic B, HLUWEA Power Control (
W, 13677) o

F-N&RG
F-MARGRIBCE ] 5y XARTE . K ML E L3
e, EIfE— 19" WU N o R i B RSt
i, JFERARAIE RS GELEURS) , Had-
M2 530 E M EEBGIE R . BN ERMBRIEDON R
BT MNRAE, IRIE A RGO 1 IR R P A A
HORCE, FHAEa i (ol s oA

w1 :
EEN

0.15000W 0.8V 0.510A
0.15000W  0.200V  0.210A
0.15000W  0.360V  0.120A
0.15000W  0.500V  0..90A
0.15000W  0.750V  0..60A
0.15000W  0.1000V  0.40A
R L 0.15000W  0..1500V  0.30A

-
W
[\

~32kg
~32kg
~32kg
~32kg
~32kg
~32kg
~32kg

29 g

III x. 23 ?
:
Il =

I
LTI
P
LT
TR
1[I

LA LT L 94441

General

The so-called “slave module” of series EA-ELR 9000 HP Slave are available
for quick and cost saving power extension of 15 kW models of series EA-ELR
9000 HP. Their purpose is to run in parallel connection and master-slave
operation of up to 32 units in total, in order to achieve DC power supply
systems with power ratings of up to 480 kW. The technical specifications
are almost identical to EA-ELR 9000 HP series, except for the available con-
nectors.

Handling and configuration

The usual control panel has been reduced to the absolute necessary. For
manual handling, status indication and configuration it offers a few LEDs,
a pushbutton and an USB port. The devices are configured with software
through the front USB port, for example with EA Power Control (see page
136).

Master-slave system

Configuring a master-slave system is very quick and easy. The slave mod-
ules and the master unit are installed together, for example in a 19" cabi-
net. Then they are connected to the ACsupply and paralleled on their DCin-
puts (cables or copper bars), plus also linked via master-slave bus and Share
bus. The only thing to do on the master is to enable master-slave and the
system will self-configure to the number of powered units and represent

itself to the user or a control software accordingly.

EA-ELR 9080-510 HP
EA-ELR 9200-210 HP
EA-ELR 9360-120 HP
EA-ELR 9500-90 HP

EA-ELR 9750-60 HP

EA-ELR 91000-40 HP
EA-ELR 91500-30 HP

483 mmx3 HE/3Ux670 mm
483 mmx3 HE/3 Ux 670 mm
483 mmx3 HE/3 Ux 670 mm
483 mmx3 HE/3 Ux 670 mm
483 mmx3 HE/3 Ux 670 mm
483 mmx3 HE/3 Ux 670 mm
483 mmx3 HE/3 Ux 670 mm

33290446
33290447
33290448
33290449
33290450
33290451
33290452
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AlU module for recovering electronic DC loads

» AR, REES

= SUMEBREA EN19HIAES RN

» AJEC th AT A ECIE A S

» 54&VDE AR 4105fEE R/

» [ERHBFFSCEl 0-21E K FIARE

» ZIBERHARE (EiE, IE, EAFIB)

B

Fo IR bR e SO0 T A B A R e, #1817
R B M A, e KBHAE R IBE, A R Th
e Tk, ZoRZH—HIEESE (AU, )
B: ENS) .

EA-ENS2/ZELR 90005ELR 5000 % %) fit & A 15 =,
LT AR B — AN AT B A

MR E &2 mE AR EERETEITH TR
BN A F R, R A R IR B LY RE Y 2
%, ENS2& W5 ik [ I AZ I LI HL J e . AR
ML, mRENESHAR, E2H
Bk [l s 4 5 F T

S S R PR A AT AR, B 3
FEMI LR T Bk T ol AR, U0 20
e

Bl 8 e g — AR A = A L ) T A A

BRBE

A= EWRANES . EA-ENS2 10.5 kW 44— &Th#%
7£10.5 kKWEL N HEF7EH, ik HELR 9000
RS, B IR M HIRAE16 AL RRIA M. Hah—
HFNESPHEEME L FELRAV IFEIRIEN . 5
ENS2HR e i 2 I 75 182 fid o ARl TR g it, OB
FEFI CARF AR 45 PF, i i T2k,

= Retrofittable, simple installation

= 3U module for installation in 19” cabinets or racks
= With or without included contactors

= According to german standard VDE AR 4105

= Also according to italian standard CEI 0-21

= Multi-language user interface (GER, ENG, ITA)

General

According to european standards or provisions of local electricity supply
companies it can be necessary to install an automatic Insulation unit (AIU,
former name: ENS) when operating energy recovery devices, such as solar
panels or electronic loads with feedback.

The EA-ENS2 is an optional accessory for the electronic loads of series EA-
ELR 9000 and EA-ELR 5000.

Installing such a device is usually required only when running the electronic
load in so-called isolated operation, where the recovered energy is higher
than that consumed. The ENS2 supervises the energy recovery regarding AC
grid voltage, frequency and phase angle and automatically cuts the back-
feeding device from the grid, in case the supervised parameters are not
met.

For normal operation with a balanced energy consumption, i.e. consumed
energy is equal or bigger than the recovered energy, such an AlU can be
omitted.

The automatic Insulation unit always supervises all three phases of a three-
phase supply.

Variants

There are two models available. Model EA-ENS2 10.5 kW is intended for the
use with one electronic load device of up to 10.5 kW power, for example
from series EA-ELR 9000, or up to 16 A recovered current. The other model
is for any other situation where two or more ELR units are operating in par-
allel. The required contactors, which have to be used in connection with the
AU module, are not included in the version EA-ENS2 and are usually speci-
fied to meet the given situation and installed by an electrician on location.

e

i MR AC: Grid voltage

230V AC(L-N) bzw. 400 V AC (L-L)

230V AC(L-N) bzw. 400 V AC (L-L)

L HMSR AC: Grid frequency 50 Hz 50 Hz

s HMAEAL AC: Phases 3 3

FrifE Standards VDE AR 4105, CEI 0-21 VDE AR 4105, CEI 0-21
TR B Ay 2 Contactors installed? . 2 (16A)

R~F (TExiE) Dimensions (WxH) 19 x 3 HE/3U 19“x 3 HE/3U
GIEIRE Installation depth 127 mm 127 mm

o Weight 23kg 27kg

AN RS Ordering number 33200499 33200498

© EA Elektro-Automatik, 2016 A (B LA AT A, HR S5 00IRFE 41 / Subject to modification without notice, errors and omissions excepted
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EA-IF-AB

HF IR ORR
Digital interface modules

EA-IF-AB Series

= AiRE, REGEE (BERIRD
» AEmIRERBTRNEE
» 5142500 VHIRR S E

B

IF-AB & 41 A v # i B 74 O i, & H T 52012
SEAR PR AU RS 1) 7 R B, Wi EA-ELR - 9000
, EA-PSE 90005 EA-PSI 9000 % %1 L J2 ¥ 40 B,
AR 238 F B R 1 mT g A2 R R E e T fn 3k b

LabViewS4Ri2iES

FATIE 4 RS232 5 Ethernetix 25 42 11 42 4L B FH 7Y
LabView-VIs# 4. e 32 138 n] 52 5 2 AF f] 4 il v
W B E 5EETF RN, A8 SN . H
FUAl s AR BT — MR R ARE S .

R SRIEF
N R S R VK PR =Y I EE T A 3" = N e 2
Fe 58

= Retrofittable, simple installation (plug 'n play)
* Easy configuration via a setup menu on the device
= Galvanic Insulation up to 2500 V

General

Series EA-IF-AB offers a set of pluggable, digital interface modules for all
series since 2012 which feature a module slot, such as EA-ELR 9000, EA-PSE
9000, EA-PSI'9000 and more, as well as upcoming series of programmable
power supplies or electronic loads, which feature a suitable slot.

LabView and programming languages

Ready-to-use LabView Vs for interfaces wf type RS232 and Ethernet are
included. The other interfaces can be integrated into any kind of control
application. The communication protocol is open and included in the doc-
umentation. Thus it can be integrated in virtually any programming lan-
guage.

Software and drivers
The devices of the series which can host these modules are delivered with

an USB stick which includes documentation, drivers and software.

RS232

RS232
= RS, |F-AB-RS232(3T 94w 5 : 35400101)
o R £ 115200 Bd

w D-SubZHOEFONpE, R A AR
= SCPI5ModBus RTUTMX

= Type: EA-IF-AB-RS232 (Ord. No. 35400107)
= Transfer speed: max. 115200 Bd
= D-sub, male, 9-pole for null modem cable
= SCPland ModBus RTU protocol

CANopen
= Type: EA-IF-AB-CANO (Ord. No. 35400100)

CANopen

HY5: IF-AB-CANO(TT ¥ %5-: 35400100)
AR R s F K1 MBt/s
F£ACANopen-Slave

SN EEES

FEDS (HE TR ) S

= Transfer speed: max. 1 MBit/s

= Basic CANopen slave

= Auto-baud

= EDS (Electronic Data Sheet) included
= TxD-Sub socket, male, 9-pole

1x Sub-DZU9%t-/\ i

134
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#FEOHELR / Digital interface modules

EA-IF-AB

Profibus
= T4 IF-AB-PBUS (11445 35400103)
MR : 5K 12 MBIt/

= 4=DPV1-Slave
= % GSD(Generic Station Device) SZ 4%
= 1x D-SubAUQ%t 1}

ProfiNet 1 port/ 2 port

A5 IF-AB-PNETTP (1] 45+ 35400105)
715 IF-AB-PNET2P (11445 35400110)
FLAH 100 MBIt/s, 4= XU [

£ GSDML
TxRJ45, 8%147i/HE(1P)

2xRJ45, 8EHHE, 7 LAKIMIF I (2P)

Ethernet 1 port/ 2 port

H45: IF-AB-ETHTP (1T )% 5 : 35400104)
H45: IF-AB-ETHTP (1T )% 5 : 35400108)
453 P < 10/100 MBit/s

pAAE AL

Tx RJ45, 8%H4diE(1P)

2xRJ45, 8EHIHE, AT LK 95 (2P)

ModBus-TCP 1 port / 2 port

45: IF-AB-MBUSIP(iT 4 *5-: 35400107)
145: IF-AB-MBUSIP(iT 4 *5-: 35400109)
B33 2 10/100 MBit/s

25651 eI

ModBus TCP i

TxRJ45, 8%HHdilE(1P)

2xRJ45, 8Tz , 7 LRI (2P)

CAN

= U5 F-AB-CAN (3T 35400111)
o B BT MBt/s

= CANARUESGL2.0 A52.0 B2

= 1xD-Sub 9%, A

EtherCAT

o RS IF-AB-ECT (1645 35400112)
FHEAREtherCAT-Slave

= (ANopenf#}i (CoE)

PDOs 15 SDO

ARBLEA B ULEDAT

Elber g i T

)
/

Profibus

= Type: EA-IF-AB-PBUS (Ord. No. 35400103)
Transfer speed: max. 12 MBit/s

Full DPV1 slave

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

ProfiNet 1 port/ 2 port

Type: EA-IF-AB-PNET1P (Ord. No. 35400105)
Type: EA-IF-AB-PNET2P (Ord. No. 35400110)
Transfer speed: 100 MBit/s, full duplex

GSDML included

1x RJ45 socket, 8-pole (1P)

2x RJ45 socket 8-pole, with Ethernet switch (2P)

Ethernet 1 port/ 2 port

= Type: EA-IF-AB-ETH1P (Ord. No. 35400104)

= Type: EA-IF-AB-ETH2P (Ord. No. 35400108)

= Transfer speed: 10/100 MBit/s

= Transparent socket

= 1xRJ45 socket, 8-pole (1P)

= 2xRJ45 socket 8-pole, with Ethernet switch (2P)

ModBus TCP 1 port/ 2 port

= Type: EA-IF-AB-MBUSTP (Ord. No. 35400107)
Type: EA-IF-AB-MBUS2P (Ord. No. 35400109)
Transfer speed: 10/100 MBit/s

256 Bytes in/out

ModBus TCP protocol

1x RJ45 socket, 8-pole (1P)

2x RJ45 socket 8-pole, with Ethernet switch (2P)

CAN

= Type: EA-IF-AB-CAN (Ord. No. 35400111)
Transfer speed: max. 1 MBit/s

(AN standard 2.0 A and 2.0 B compatible
1x D-Sub socket, male, 9-pole

EtherCAT

= Type: EA-IF-AB-ECT (Ord. No. 35400112)
Basic EtherCAT slave

CANopen protocol (CoE)

PDOs and SDO

Diagnostic LEDs on the body

© EA Elektro-Automatik, 2016 A (3 AR AT A, #5500 B 41 / Subject to modification without notice, errors and omissions excepted 135
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EA Power Control

B AE SRR

Software for electronic loads and power supplies

STETemALOCK:OWNer?
STETemADCK ON
SrETemA 00K OFF

EA Power Control (EAPC)&— 3 T Windows##

TERI BRGS0, &M T 320125848 7 1) H Sk

ModBus-RTU S il R A1 . X RS LT 67

B SR A —HE, ] 5USBFI LK M 874 1

Be & A

EAPCFF RAI™= i &4 (HI: 2017411 7) -

= EA-ELR 5000, EA-ELR 9000

= EA-EL 9000 DT, EA-EL 9000 T

= EA-EL 9000 B, EA-EL 9000 B HP, EA-EL 9000 B 15U
/ 24U

= EA-PSI 9000 DT

= EA-PSI 5000, EA-PS 5000

= EA-PS90001U/2U/3U

= EA-PSE 9000 3U

= EA-PSI90002U/3U/15U /24U

= EA-PS9000T

= EA-PSB 9000
= EA-PS 3000 C/EA-EL 3000 B

20179 M H BB MR Bi i, SHTA LA™ R
Fl— R R, er P ES I E T T3
5B ZiE1067 0, Wl EERmATES(SCPI 5
ModBus RTU), #4173 HshFEEHIHE, DS
PEiC - NI FE -

e 3% FRER A F IR AT T 1 D RE T A -

= “BINREFRHT IR ADLE T R O
ZIK206 77 i, AT BREUR B A SR IR
P el

= “ER7 fELMERIE AL SCPME S BUE.

= RBUR SRS, RAREILNRIIAH. E
ELIGEYI S8

IR TT IR SR I it 2851 23 B 1) SR R AT
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tode  Alarm

The Windows software EA Power Control (EAPC) is a graphical control
interface for all recent device series since 2012 which support the ModBus
RTU protocol. It supports power supply devices the same way as electronic
loads and can be used with the digital interfaces USB and Ethernet.

Following device series are supported by EAPC: (date: November, 2017)
= EA-ELR 5000, EA-ELR 9000

= EA-EL 9000 DT, EA-EL9000 T

= EA-EL 9000 B, EA-EL 9000 B HP, EA-EL 9000 B 15U / 24U

= EA-PSI9000 DT

= EA-PSI5000, EA-PS 5000

= EA-PS90001U/2U/3U

= EA-PSE90003U

= EA-PSI90002U/3U /15U /24U

= EA-PS9000T

With date November, 2017 the free version of the software, which is
shipped with all of the listed series, offers manual control and monitoring
of up to 10 devices in separate windows, direct input of commands (SCPI
and ModBus RTU), the semi-automatic table control Sequencing and a
data recording feature named Logging.

Further, not free-of-charge features can be unlocked:

= “Multi Control” allows for the control and monitoring of up to 20 units
at once in one window, combined with the remote control of the func-
tion generator and sequencing & logging

= The “Graph” visualises actual and set values graphically

= Remote control of the function generator, as featured with selected se-
ries. It includes all functions of all series.

There is furthermore the option to install firmware updates for the sup-
ported device series.

© EA Elektro-Automatik, 2016 WA {3 E AN AATIEAN, H5 R 515RFR S / Subject to modification without notice, errors and omissions excepted



EA Power Control iOS App

FHLhi

Tablet version

TiTT20184F 38 — 2= R AT RIOSRff EA Power
Control  (EAPC) /& Niz47i0S 105k 5 8 il (1) 3% 5
iPadifi ¥ it i BB #2411 . X ANAPPE S
20126E KA Z B IR S TR AR5, LA
20 PN B BRT e A 432 K A 3 DK R R 4%
t, iPadn] DLIE S [E — P 4%, AT A 3R Bk 56 77

=)
HH o

JH:EAPC«{%iﬁ—F@JI‘L i R
EA-ELR 5000, EA-ELR 9000

= EA-EL 9000 DT, EA-EL 9000 T

= EA-EL 9000 B, EA-EL 9000 B HP, EA-EL 9000 B 15U / 24U

= EA-PSI9000DT

= EA-PSI| 5000

= EA-PS90001U/2U/3U

= EA-PSE 9000 3U

= EA-PSI90002U/3U /15U /24U

= EA-PS9000T

= EA-PSB 9000

= EA-PS 3000 C/EA-EL 3000B

HAPPH] LA HE Fah ] . WadE. $54(SCPI 5
ModBus RTU)FIE AN, #4721 H & «
HEFE” , UUAEIEICR-RN “IBFR” . fTixet
DIRERI AT 75 SCRY AT LN, jz%‘u_%ﬂ%m L= R
%, e LEH, mRESEHEFIRE, NEES
o ATCABERT EE . BHI NS R — &% &,
M REFE I D 3 e

TEAPP T I 7] T8 AR ER . 20184F ik 2 $Efft —
AN PR A T I Windows i B 2 A £ T BE R Pro

i B e R CERRT . RECR AR
AR, B RIS e R R L, UK ‘%

a6l o J5 & L REAE T AR AL 2 7520 5 7
mh, BEHEAT PATIZEM 2 6 BT B, AT BUE M
BOE, WE “HF” 5 “BERER” .

Scheduled to be released in first quarter of 2018, the new Apple i0S appli-
cation EA Power Control (EAPC) will be a graphical control interface for
Apple iPads running i0S version 10 or newer. The app will support most
power supply and electronic load series released since 2012, as long as
they can be integrated into an Ethernet network via a built-in or option-
ally available Ethernet interface. The iPad would then be connected to the
same network in order to find the devices.

Following device series are supported by EAPC:

= EA-ELR 5000, EA-ELR 9000

= EA-EL 9000 DT, EA-EL9000 T

= EA-EL 9000 B, EA-EL 9000 B HP, EA-EL 9000 B 15U / 24U

= EA-PSI9000 DT

= EA-PSI5000

= EA-PS90001U/2U/3U

= EA-PSE90003U

= EA-PSI90002U/3U /15U /24U

= EA-PS9000T

= EA-PSB 9000

= EA-PS3000 C/EA-EL3000 B

The app will offer manual control, monitoring, direct input of commands
(SCPI'and ModBus RTU), the semi-automatic table control “Sequencing”
and a data recording feature called “Logging”. The files required for these
features can be imported to and exported from the table using the com-
mon Share services, such as Files, iCloud or eMail. One out of x units in the
network can be viewed and controlled, while switching to other units is
easily done at any time.

The standard version will be available in the App Store free of charge. Com-
ing up in 2018, there will be a Pro version with almost the same features
as the fully unlocked Windows version of EA Power Control, such as the vis-
ualising “Graph”, the remote control of the function generator (featured
in many series), which includes a battery test and also photovoltaics test
function, and “Multi Control”. The latter offers the possibility to handle
up to 20 units at once on the tablet screen, with functions for parallel con-
trol, value setting or “Sequencing” and “Logging” of some or all units.
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ATUERI19" HIAEE S
19“ cabinets as kit in up to 42U

90- 150 KWZR 5 /90 - 150 KW System

=
FRZ RS, TS TR EIR90 kKWA480 kWIH)
WA R4, HAFSEN/IEC 60204-1:2006, A7 fh
PRI R ~24 UE42 U, &4 LU F19“0M 581
ﬁﬁ%%ﬁﬁgﬂ

EA- PSI 9000 3U / EA- PSI 9000 WR 3U
* EA-PS 9000 3U
= EA- PSE 9000 3U
» EA- EL 9000 B
* EA- ELR 9000/ EA- ELR 9000 HP

EA- PSB 9000
WT&KFWX Al DL B B e RS G /IR
B BN, sEREAHGHINE RS

[

BESRAUHLIE 1% 2 7 RS PR I B A - ARFRALAE 3
ME5RE, SMUEHRZTEI0G™ M. —REH
it FERAE &, H2 W] DAEE T B o BB

TN S 22 GEC BT DA A A — S AL AR Y
Bl (ZRE A ERE) o TR I I 4 5L

WA S, HBEAEDHEN, TBR R -IRIE
R,

—RGEAMIE, ThmEEREL (BN
%) .
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450 kWZ St / 450 kW System

General

(abinet systems with a total power rating of 90 kW to 480 kW, built to cus-
tomer specification, also compliant to EN/IEC 60204-1:2006, are available in
the two standard sizes 24 U and 42 U, made for following power supply or
electronic load series with 19" enclosure:

= EA-PSI9000 3U / EA-PSI 9000 WR 3U

= EA-PS90003U

= EA-PSE90003U

= EA-EL9000B

= EA-ELR 9000/ EA-ELR 9000 HP

= EA-PSB 9000

Configurations for other cabinet sizes (height/depth), as well as mixed in-
stallation of devices upon request.

Configuration

The cabinets are always preconfigured according the customer’s pecifi-
cation. Depending on the cabinet type and setup, up to 10 units can be
equipped per system. Parallel connection of the DC side is default, but
it is also possible to configure the system to use all units separately (mul-
ti-channel source or sink), regarding their DC output or DCinput. Itis fur-
thermore possible to build groups of parallel units or mixed device types to
have a source-sink system within one cabinet.

A base system consists of the cabinet, AC terminal and DCbus (usually cop-
per bars).
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5meEREE

HLYRZHMLAE , (a1 45 =X L T B BTG B30 7 1 4% 11
TRANUAE - #8H Sk 8 = 48 H Y o . MRS = AR
HIAZ I LA, ATt ey R4k S5 CEE plug (16
A, 32 Ak 63 A)Jfi kML

FRAE I T A R IR AN B, R — A A
FRALFREREIRZ -

ZHFERS:

AT DK = AN 4 255 7 5 LA R B SRE 47, M
R1F=1R450 KW R IhE ., HAAHUERR E K H
VN 900 A, FHLN2700 A. = AR IFAETE A
RIS HRRELL 450 KW RS, KRGS HTEES
MUAE ER 2R, DA M2 5 3 - M T (1%L

BEimeEE
BOANE LT, DCiER (BB L) 8 i 2%
55 I I R AR WU A BT A 7 R IRAE — S, 4K
R RS . ERS ] BRE R R 2. AR
RAHTRMBARLZ “AHRLL, ZERLLHE
SHUEIFEL

B

AR R G E U ATIER S, FMHUERTA
BEIE180  kKWHLEDIZ . ZHUE RGN W ILE],
FUER S R KN 900 A, ARG EIE
2700 A. HeFo BN AT ik A HIAEL $]6120 A,

LZIRRESTUOVIAE

Al K R, ¥ BT R AL AE K B IEC/EN
60204-1:2006+A1+A104RHELAL 7 . 5238 i) PAT IR
ETOV  AERAR, FHRa R, siEstse
ST VA SAT I IR AR S B D
s I e

LRI

PUAE £ 4l AR DR N B (R i B 22 4o LR, X AT g
HH B oo S ) B 2 b e B AR

T HER IS BN L ETR, B ZRERK
ARG, BRSO E RS EANHAE S T B Y)
Wro FTOFHLAEJS TR, BEA] CLlad FF X T3,
o s (RIBEIER) DIk

B

WU R4k FFEA Power Control# 4 (W7
136) , ARERBEE T F-M. ZHATT LU
F¥EHZ 677 fh, PSR .

XFE RN S3A4EIH, dfiLabView VIs#k
4, 2USBEL LA R 5 AT BABRE B 21 & 48 341
t.

Grid connection

(abinets for power supplies, recuperating electronic loads or mixed system
of both device types feature a one-phase or three-phase power grid con-
nection terminal. Depending on the resulting AC supply current, a cabinet
can also be delivered with a supply cable and CEE plug (16 A, 32 Aor 63 A).
Standard electronic loads, which only require small AC currents, are usually
delivered with a standard mains cord.

Multi-cabinet systems

Itis possible to connect and run up to three fully equipped cabinets in par-
allel, achieving a total power of up to 450 kW, but with the limitation of
a max. current of 900 A per cabinet and 2700 A in total. It means that not
all device models are eligible for a 450 kW system. The system includes all
cables required to connect the DC bus of the cabinet, as well as those for
Share bus and master-slave.

DC connection

By default, the DC connection (or DC bus) connects all units in parallel with
coppers bars resp. additional high voltage cables for high voltage systems.
The DCbus is directly accessible on screw points.

The multi-cabinet solutions can have up to three DC buses which are con-
nected in parallel from cabinet to cabinet via cables.

Power and current ratings

Depending on the base system, its configuration and the selected device
models, a total power of up to 180 kW per cabinet can be achieved. The
multi-cabinet systems with up to 450 kW are available in max. 900 A total
current per cabinet or up to 2700 A max. total current per system. Other
configurations allow for up to 6120 A per cabinet.

Standards & TUV approval

The cabinets can be manufactured according to IEC/EN 60204-
1:2006+A1+A10 upon request. There is furthermore the option to have the
TUV perform an extensive approval test including a written test report, or
to have them perform an on-location test on the finalised cabinet (techni-
cal and visual inspection), resulting in a conformity certificate.

Safety

The construction of the cabinets ensures high safety for persons. This is, for
example, achieved by protective covers being installed on the DC bus by
default, because there high voltage can be present.

For other situations and additional safety, the cabinets can be equipped
with an emergency off system which can cut off the entire cabinet from
AC supply in case of an emergency. The cut-off is either initiated manual-
ly with a switch or by door contacts (interlock loop) when opening the
cabinet rear doors.

Software support

The cabinet systems are supported by the software EA Power Control
(see page 136), no matter if configured for master-slave or not. This soft-
ware can monitor and control the unit(s), as well as record data.

For custom applications and software projects, there are LabView Vls avail-
able, which allow for fast implementation of the system master device via
USB or Ethernet.
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RERZ

BARENME ARG el —MHUE. — =+ G774
LA, BREALEHEZIER, AT TR,
FRR I N 5 SRAIEFENUAE R GE . P 7 e T AR g AE
R b BB, T it K R E LA A R L

K HLIE oSG IR 2 I R AN R, ey H I DU A
Mg, T ERmZERNER. B2 RM
R /D B Rl Es, R HRMRTFHRSEE

Kit system

Basically, the cabinet system consists of a cabinet, one thru ten units and
cabling. But there are various options available, see tables below. The cab-
inet system is selected according to the requirements of the application.
The expected total power determines the number of units while the num-
ber of units determines the height of the cabinet.

High currents will increase the size and weight of the copper bars, high
voltages will force the use of high voltage cables which are combined on

DT A A A - the DC connection terminal. Emergency-off circuits require at least one
contactor, system with grid protection already at least two contactors.
HHE Cabinets
forsu
s Type Rittal TS8
T Width 600 mm 600 mm
RE Depth 1000 mm 1000 mm
s _ = LT/ = AH LG T/
(it py 3
3PP Supply connection 3P Three-phase terminal Three-phase terminal
PR R Supply voltage 3P 400V AC 400V AC
1P B i i 22 Supply connection 1P W |ECit 1Y FL YR £k / IECmains cord -
1P A FL Supply voltage 1P 230V AC -
HIAE =5 (U) Height cabinet (U) 15 24 38 Y] 3x42 47
CIpLEAN=E2-(6 Number of max. devices 3 6 8 10 30 12
A B ORI O Maximum achievable power @ 45kW 90 kW 120kW  150kW  450kW 180 kW
(1 EUT FL 5 7= S [R50 21128 / Depending on the nominal power of the single devices
FicH Components
EETT—
LB / BFEM120 mm 240 E, 240075 3h) Wheel set 125 mm (2x fixed, 2x steerable)
Mechanics 3U326U1‘TL1‘E' M a5, A EitE S, 4 Cover panel 3U or 6U, for front or rear use, with or without air
N il HWE’JH&ZIK ventilation slots
i & 22 .
N =% AW RS, 16 A/32 AIG3 A, KT Input breaker 3-phase, for 16 A/32 A/63 A, characteristic K
Input fuses
LI / 400 V CEE{fisk, £ K16 A/32 A/63 A, —AH%i  CEEplug 400V, max. 16 A/32 A/63 A, for 3-phase input or multi
Grid connection ANHI, Bz A-Schuko ML EHHR (5 74H ) Schuko power strip for electronic loads
& E SO GRIENZEHEAT) , e eIl F/E /% i Emergency off switch (surface mount), with knob and/or ext.
Safety A, MR Al 2 N Bl YR contact, also with contactor plus aux. power supply
LI g - o )
DC connection ] 2% Bl e [ 2 Copper bars or high voltage cables
KA K TE S, i KA TR E B, U A Complete set with tap, ports and hoses for water cooling connection
Water cooling X instead of air cooling
FEAEE 1 B S oK ss, 14N EIE Galvanic Insulation amplifier for analog interface, 1-4 channels
AR /

R T ) - ML
BergO-R, Arsk, HLWCAN

Remote control

L R ORAS / TR A =AU, BB E N B ®
Share Bus amplifier R AEERE326 77 1
HL Y %z / AL IR, MisfTREE R E

Grid connection PR, S s R R R
F& 24747 / 1solation - e b
guard Xj'ffi??fﬂ_,/ \/ nu% J:L{}IL

PR FWESRIET AR T, @K AS, B )5

5405 45 4%

Master-slave wiring for analog interface

Digital interface cards, installed & wired (for example CAN)

For parallel connection of two or three cabinets and max. 32 devices
in master-slave operation

Supervision unit with contactors, used to monitor grid quality when
running energy recovering load devices

Monitor for the isolation resistance between DCand enclosure in
unearthed systems

FHAE

Note: further components for cabinets, such as exhaust systems, glass doors etc. are available upon request
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=t Example configurations

1 1:
EA42UNHE, 106 3UE IR AT, tPSI 9000 3URY. FEEHLIIHKIIH 15 kKW, T FEAS
WU IR Th 245115150 KW, F]3R75 545100 AMIRCHIT, BB R T B B 40 .

Example 1:
42U cabinet, equipped with 10 units of power supplies in 3U height, for example PSI 9000 3U series. With a maximum of 15 kW per unit,
the cabinet has a total power of 150 kW. High currents of up to 5100 A can be used for electroplating or welding.

151 2:

XAN24UNUE, H54G3URIMMELR 9000 Tk 2 &1 i
FENIBRMAIIZAN10.5 KW, IHASPURE S T Tk
52.5 kW. T 35155752050 AMIKHLIR, BERH T4 R il
PRl HL e e b R A FRL R = e

Example 2:

24U cabinet, equipped with 5 units of electronic loads ELR 9000 in 3U height, plus
an automatic Insulation unit. With up to 10.5 kW input power per unit, the cabinet
can take a total power of max 52.5 kW. High currents of up to 2050 A can be used to
test high capacity batteries or other high performance power sources.

1 3:

—AHEAWELLRII450 kKW RS, HAWUIEN3E104
FEbhe FTAHI0A AR, D A— &R E RS
P THAR I F AL, FE PR RGEMHCE $2 5]
SR A AT AL e, EL2 1 P SR s M (1
SEAE, SPRMESIRAS . B RGN % 4 NEA-PSI
9500-9 3U5EA-PSI 9500-90 3U Slave, N4 S8 N
500V, 2700 A5450 kW.

IIIIEIIEIE[

Example 3:

450 kW system, consisting of three cabinets with 10 units each. All 30 units
are connected in parallel, while there is one master unit with display and con-
trol panel and all other units are slave devices. Configuration, control and
handling of the system is all done at the master which in regard of set values,
actual values and status would represent itself to the user accordingly. Given,
the system would be equipped with all EA-PSI 9500-90 3U resp. EA-PSI 9500-
3U Slave, it would have the ratings 500V, 2700 A and 450 kW.

(1 42UBLHEH 12U LL R A TR N TR LR, S ORI e fihas ] /

The lower 12 U of the 42 U cabinets are used for internal wiring, fuses and contactors
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Rz FZ&451 Example applications

HEPS ST SR SO P A (SRR A\ THTAR /

ACinput panel with two separate emergency off contactors

4
R SRR B 42U LA, AL10x ELR 9000/ KRR ERTRAENUE RS/
42U cabinet with emergency off and 10x ELR 9000 Mixed system with water cooling

S, v, E—a
% t" N A
L & _

» . - B
eIV T 0 0

P B P A N ; e
ACinput paneIlT/Jvith contactors of the a)l;o}rlr:at?ilnsulation unit WL DR3P 25 OS2 TR TETAR /

ACinput panel with breakers
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>Mm

\\.

TR

HHHETTTT

II-IIIIII

“‘w

ELIAUIR 243 /

DCscrew terminal

4}

‘\,
[.

q J R =
= |

:.‘I

-1 -.-m T NMB L 1

ACinput screw terminals
Ik GBI
Door contact (Interlock)
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1B IR D ¥ HH B S B N B 7S ER R
Increased dynamics by reduced output capacitance

SRR

N T 1E RS TR W 1) ph ik ek o PR AR AL
T 45 % 0 7 SR A0 A 7 R /IS B SR 2 00 0 9 e
7.

PEW IO, AR T SR, A R
TEARF msHII I P 5ERM0...100% 8%, 76/ T2
ms I 1] M 100...0% F . KR s 2 1 R,
i BN R AR 2 R

DATER KA, g RS ST = %
IS TR R

TR IEE IR R (EBD AR E Oh
KD R ERAZ I 18] R0 EE o

eI R AR IE A T T i R A -
= PS| 9000 2U
= PSI| 9000 3U
= PS 9000 2U
= PS 9000 3U
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Improved regulation speed

In order to achieve rapid voltage changes with minimal ramp up and down
times, the filter capacity on the DC output of certain power supply series
can be reduced during production and upon request.

This reduction, combined with an external electronic load, can result in
ramp-up times for 0-100% output voltage of less than 1 ms and ramp-
down times for 100-0% of less then 2 ms. It depends on the power supply
model and the minimum required capacity.

It has to be noted that a reduction in filter capacity results in a higher out-

put ripple. The option is thus suitable for every kind of application.

Visualisation of the ramp time with normal (left figure) and reduced output
capacity (right figure):

High-Speed is available for following series:
= PSI90002U
PSI90003U
PS9000 2V
PS90003U
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Option WC (Water cooling-7K/%1%&IR)

BT S 5 BRI IE I

Water cooling for loads and power supplies

7RI

BT I AT I & A KR, TR S A4
A2 K B TS . X 28 4% 38 #0IC AT T 4% XU 8 4T
FI 2SR EN R GE, MRS 5 P I B R AR RV
L, HE SRRSO,

Fhh, EEXREE RIS, R4 R N Th
R — PR KA . AHYE — N HmE, £
72 e A LAKOR SR I 305

TR VA 3 T STV 7 i A BEP R S v R B R I8
17, A d TRl A oS . R, KA A R
ENS= YN E

XL AR A AT E KRR I
= EA-PS 9000 3U

= EA-PSB 9000 3U

= EA-PSI 9000 3U

= EA-PSI 9000 15/24U

= EA-PSI 9000 WR 3U

= EA-EL 9000 B

= EA-EL 9000 B 15/24U

= EA-ELR 9000 HP

BTV SRR
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Alternative cooling

Electronic loads can produce an immense amount of heat, while power
supplies also produce a considerable power dissipation. Such devices are
usually equipped with an air cooling system run by temperature controlled
fan, which are supposed to keep internal temperature within the allowed
range, but with the disadvantage of intense noise.

Alternatively, specific series and models can be equipped with an optional
water cooling block for the power stages during production. The cooling
block has an internal copper tube which is led out in form of water hose
taps on the rear of the units.

The water cooling option allows to run the devices in even higher ambient
temperatures than usual without the risk of temporary shutdowns due to
overheating. At the same time, a water cooling system is much less noisy.

These series can be equipped with option WC*:
= EA-PS90003U

= EA-PSB 9000 3U

= EA-PSI 9000 3U

= EA-PSI9000 15/24U

= EA-PSI 9000 WR 3U

= EA-EL90008B

= EA-EL9000 B 15/24U

= EA-ELR 9000 HP

* Price and MOQ upon request.
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Function generator

The function generator, as included with certain series of power supplies
and electronic loads, provides an option to apply a standard function (e.g.
sine, square) or special functions (DIN 40835, photovoltaics, fuel cell) to the
DCinput resp. DCoutput value of voltage or current. It also offers to adjust
various parameters, such as amplitude, time, frequency etc.

High speed ramping

Device internal and permanent modification where the output capacities
are reduced to a minimum value in order to increase the dynamics of the
output regarding voltage and current. With this optional modification, the
rise and fall time of the output voltage minimizes significantly while at the
same time the voltage and current ripples are increased, as a negative side
effect. This option is available for selected power supply series.

OT/OTP

Short for overtemperature. This is an alarm condition, which indicates
overheating of a device. In this condition the power stages are deactivated
temporarily and will continue to work (usually) automatically after cooling
down. Then the alarm indication will be erased.

ocp

Short for overcurrent protection. A feature that indicates the exceedance of
an (usually) adjustable current threshold, which switches the DC output or
DCinput off, contrary to the constant current limitation which only limits
the output current to the adjusted value.

ovP

Short for overvoltage protection. A feature that indicates the exceedance
of an (usually) adjustable voltage threshold, which always switches the DC
output or input off, in order to protect an application from dangerous volt-
age.

OPP

Short for overpower protection. A feature that indicates the exceedance of
an (usually) adjustable power threshold, which always switches the DC out-
put or input off, in order to protect an application from dangerous power
consumption or supply.

PF
Short for power fail. A feature which signalises the defect of the ACinput

part of a device or the condition of over- or undervoltage of AC supply. Dur-
ing this condition, the power output resp. input is shut off.

© EA Elektro-Automatik, 2016 WA {3 E AN AATIEAN, H5 R 515RFR S / Subject to modification without notice, errors and omissions excepted



— KA IErS

‘il L &2 HY A KL G
B2 # 4

BRELI :

BXZA : BB W

FEif :18101853371

(2 :021-37697627

E-mail: giugang@langwangtech.com

ik - EiShINTIXAE{LEE 2388 5 7 5 304



