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Programmable electronic DC loads with energy recovery

EA-ELR 5000 Rack
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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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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 AC input,
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
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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 ACvolt-
age and frequency and will automatically switch off the inverter block in
case upper or lower limits are exceeded.
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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.

FFoI& SRR
AP — M T e, SR T PRIk
Ads. MAEEZIFIIER (521000 W) L%

] B o XL B el AT g R 1 B E H 0

M. MRS TIE, fn bR A, KA
LU IHE AT BT A 058 (B L 2 2 1 — AT T

Bl

mIETH & EIE

HEAT R AR B, AT AR R b T AR BRI B
Ethernet/LAN 1. i@k X AN EH:, F Al LA
SCPIiE & B ModBus {2 Hil K5 He i) B A5 Th g

=T 7 — N USBG 1, FSRAEUAL, 7 bk
SORAFFP A, VA 223 4% ) T AR D 3] 1 T+ 50 A%

N #LabView IDER}, FA145Ethernet H#z 1 4¢
HERD AR (VIS). SR TR RS I 7] 32 FF H B IDE
kO, w AR SO

pril]
= PC16%E LA ARE LRSS, 1G24 A19 “HLAE

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 fHhHE AC: Supply

- iR -Voltage 230V AC, £10%

- e - Frequency 45...65 Hz

- & - Efficiency >92%

477 X Cooling

- kR - Kind U542 JX B / Temperature controlled fans

- TAEEE - Operation temperature 0..50°C

- Tt AP - Storage temperature -20..70°C

- RIS Protection class 1

- 1Y Degree of pollution 2

Uiy Terminals

- IR g - AC connection W22, 367, 16A, AR 22 / Screw terminal, 3 pole, 16 A, fused
BB ZE 14 Mechanics

- WA T Z22E M S - Load modules per rack %1X105 /Upto 10

- HUAE A - Weight of rack 12.25kg

- A ERAE IS LA - Weight of fully equipped rack 35.8kg

- HUMER~F (58 x & x %) - Dimensions of rack (W x Hx D) 19" x 6HE / 6U x 500 mm

ANk RS Ordering number 33130336
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BHi: HIE DC: Voltage
- e H R & - Rated voltage & range 0..80V 0..200V
- FEHA - Accuracy <HF5E {H [(70.1% / <0.1% of rated value
Hi: M DC: Current
- e R & - Rated voltage & range 0..25A 0..12A
- KR - Accuracy <HHEARLFF10.1% / <0.1% of rated value
- 1-100% AU, HI 7 2 H#EZR - Load regulation 1-100% AU, <HJUE B 1110.05% / <0.05% of rated value
Hit: W% DC: Power
- BUE B E&TE - Rated voltage & range 0..320W 0..320W
- K - Accuracy <HNEAE 1% / <1% of rated value
TN 5P AR Display / control panel a5 ik 155 57 1) P9 5 75 2% / Graphics display with touch panel
G AN Digital interfaces
CHE (O _Builtin (front side) K B\%(ﬂ%%gjeiﬁﬁ 1/ 1x USB type A for USB flash drives
477 20 Cooling 5425 XU / Temperature controlled fans
g Ambient temperature 0...50°C
AR Storage temperature -20...70°C
Uiy ¥ Terminals
- HiifA - DCinput 2 42 3t / Screw terminal
- -Sense W 22 3t / Screw terminal
- HE - Other Ethernet, USB
HLbkZs 14 Mechanics
- HiE -Weight 2.35kg
- RSF (56 x 5 X IE) - Dimensions (W x H x D) 81x132,5x310 mm
ANCE RS Ordering number 33220430 33220431
DC ELECTRONIC LOAD - : :
* EA-ELM 5080-25 L ol mm
= ™
ol

15.40V 3.657A '

CC
EH 00.00v EE (RN

JEALIE [ Rear view
. 80V 25A 320W & =T
A T AR S A T L/ (A /Side view

Front view of the load module with control panel
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