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Programmable Electronic DC loads
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Option:

» MININERLS]: 0...400 W, 0...500 WZ0...600 W
» HANEJE: 0..80V,0...200 V,0...500 V
= HINER: 0..5A,0..18 A0..45A

» ZIEEREMIER

» ESLRBAERS

= ZANAA{RIPINGE: OVP, OCP, OPP
» &R CV, CC,CP,CR

= H#RECUSBIR/ O

= ALELLKMIED, ®HiEO

» % 3#SCPI & ModBus RTU

» HEHIE M (Windows)

= [LabView Vs
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* Input power ratings: 0...400 W, 0...500 W, 0...600 W
* Inputvoltages:0...80V, 0...2000V, 0...500 V
* [Inputcurrents: 0...8A,0..18A,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 Vls

General

The new series of compact electronic DC loads, called EA-EL 9000 T, offers
three tower models for the daily application in research laboratories and
even schools. Lower power ratings allow for a multitude of test applications
while being cost effective and space saving.

All models support the four regulation modes constant voltage (CV), con-
stant current (CC), constant power (CP) and constant resistance (CR). The
core of the control circuit is a fast microprocessor which provides interest-
ing features, such as a true function generator with common functions like
sine wave, rectangle or triangle, but also an arbitrary function.

The colour TFT touch panel offers an intuitive kind of manual operation, like
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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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
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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
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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.
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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. 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:
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Battery test

For purposes of testing all kinds of batteries, such as for example constant
current or constant resistance discharging, the devices offer a battery test
mode. It counts values for elapsed testing time and consumed capacity (Ah)
and energy (Wh).

Data recorded by the PC during tests with EA Power Control can be exported
as Excel table in CSV format and analysed later in MS Excel or similar tools and
even visualised as a discharge diagram.

For more detailed setup, there is also an adjustable threshold to stop the bat-
tery test on low battery voltage, as well an adjustable maximum test period.

Power derating

The devices of the EA-EL 9000 T series are equipped with thermal derating
in order to avoid overheating when operating in the maximum power range.
The lower the ambient temperature and the better the cooling, the higher
the power that the load can take. The nominal intake power before the de-
rating starts is defined at 25°C ambient temperature.

90 © EAElektro-Automatik, 2016 WA I AN AT @A, 4R 53R FR 41 / Subject to modification without notice, errors and omissions excepted



Al 4RI EL R F 513 / Programmable electronic DC loads

EA-EL9000T 400W-600W

mIRIEH &

A7 b JE BN —ANUSBER 1, R4 K47 I
FEfEf. FAMEA — N k$E, F AR BBk
USB. LK SN B TR = R 5.

P RTAR B —ANUSBEE 1, A LUIEUSL, DUE A%
'31%7?@#(%[1)%)*'@6%1%0
WindowsH it il {§i FHH“EA  Power Control” 4 &%
. e EAHEF IR, B CSVIE R Ak E
A= . R BEAERT 2 BN, "/EMS
Excels{ e CSViHE FUIE 5WE, RiEFANK
T HEWN,

iZﬁFF%Jﬂi“%IJJ EIEEITEEE (RVEMEY, dE4 )

’ m r [V_}HZJZZO }lLFIIIIo Eg{nu_.)u136
il

N ©

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.
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Optional analog interface

A galvanically isolated analog interface can be installed
optionally and subsequently, located on the rear of the
device. It offers analog inputs to set voltage, current,
power and resistance from 0..100% through control
voltages of 0 V...10 V or 0 V...5 V. To monitor the DC in-
put voltage and current there are analog outputs with
0V..10 Vor 0V..5 V. Also, several inputs and outputs

A FH KA AN 27 RS

are available for controlling and monitoring the device

status.
AL ! 0 @iﬁ Options
= FUSB. BRI S T et | (e = Retrofittable interface module with USB, Ethernet
FIEE R o (a o and analog port
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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

Display and control panel
Digital interfaces

- As standard
- Optionally available

Analog interface (optional)
- Signal range

- Inputs

- Qutputs

- 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

EC EPTY: PR

600 W 550w 0..80V 0..45A
500W 500W
400W 400W

Technical Data Series EA-EL 9000 T / &%l

90..264V,
45..66 Hz
B K / max. 40W

< 7E {8 [170.1% / <0.1% of rated value

< 7E {8 [170.2% / <0.2% of rated value
<HHISE A 110.1% / <0.1% of rated value
<50 ps

<1 7E {8 10.5% / <0.5% of rated value

<f5 K FLBEL 1% + 4505 FEL A A(10.3% /
<1% of max. resistance + 0.3% of nominal current
TFT 5 B % (0 i 715 3% / Graphics display with TFT touch panel

1xB2EUSBU 1 GETAF D /1xUSB type B (for communication)
IxAZEUSBY - ({7 13245 FH D/ 1x USB type A (for storage device)
Tx Ethemet (R 737, 2 ERUSB S EE 145 &7/

1x Ethernet (not separate, always in combination with USB and analog interface)

15%D-SubfHd, HLFRE /
15-pole D-Sub, galvanically isolated

0..5V B 0..10V (AT 47]452) /0...5V 0r 0...10V (switchable)

U PR IZEFEFF-55, EIMATF—K, WRHBEATF-L/
U, 1, PR, Remote on-off, DCinput on-off, resistance mode on-off

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

545 A5 / Temperature controlled fan
0...50°C

-20...70 °C

0..5V: <0.4%

AIAR, JR R & B2 22351 / Frontside, plug & screw terminal
J& 28 ¥ / Clamp terminal
USB (AZY)

T i%/ optional: 1541 Sub-Di%EFZ 4 / Sub-D connector 15 pole
WE: USB(BHY), mIEk (LK) /
Built-in: USB (type B), optional: Ethernet

92x239x352mm
~Tkg

I B Ui ¢ T4 S
“

0.12..40Q ~22V 33210511
0..200V 0..18A 1..340Q ~2V 33210512
0..500V 0..8A 6...2000 Q ~65V 33210513
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