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= ACwide range input 360-528 V, for operation on
400V 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 240 kW

= Voltage ratings: 60 V up to 1500 V

= Currentratings:30 Aupto360A

= Flexible, power regulated DC<->AC 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 function generator

= Photovoltaic array simulation, battery test

= MPP tracking simulation

* Two-quadrants operation mode

= USB portintegrated

= Optional, digital interface modules

* SCPI command language 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 electronicload (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.
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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 input/output

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
standard rating of 400 V or 480 VV 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-range

Auto-ranging power stage

Al 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.
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DC terminal

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.

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.

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
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Display and control panel

BFTSH AR
Knobs for comfortable value
adjustment

N

_ HERGER A
USBimA
USB port for loading and sav-
ing functions

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.

ZIBEIEHIER Multi-language control panel
X/ English F137 / Chinese 32 / Russian
{32/ German
R A LR Function generator
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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.
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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, 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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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).

Analog interface
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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 Vor 0 V...5
V. To monitor the output voltage and current, there are
analog outputs with 0V...10 V or 0 V...5 V. Also, sever-
al inputs and outputs are available for controlling and

monitoring the device status.
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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 set and actual values, a direct input
mode for SCPI and ModBus RTU commands, a firmware
update feature and the semi-automatic table control
named “Sequencing”.
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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 170.

= Three-way interface (3W) with a rigid GPIB port installed instead of the
default slot for retrofittable interface modules
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ACsupply
A - FJE -Voltage
- B - Frequency
- DhEE A% - Power factor
Hij: HE DC: Voltage
- KGR - Accuracy
A - 0-100% ) 11 4 1R 4 - Load regulation 0-100%
- #10% AU, M4 - Line regulation £10% AUjc
- ‘7 ,10-100% 17 % 55 i - Regulation 10-100% load

- 17 #10-90% H K (JR) R - Slew rate of voltage (source) 10-90%
- 1 310-90% H i (IL)RF 2 - Slew rate of current (sink) 10-90%

- R - Overvoltage protection
Hit: H DC: Current

Ll - Accuracy

- 0-100% AU I #H%EZE - Load regulation 1-100% AU,
Hit: & DC: Power

- R - Accuracy

Hii: A DC: Resistance

- R - Accuracy

- VR EEE - Adjustment range
1R 5e Protection

b S i Insulation

- Fr XS A (PE) - Output to enclosure (PE)
15 G452 Pollution degree

PRI EELR Protection dlass
BIREFS AR Display and panel
e Digital interfaces
-HE - Built-in

- fFit -Slot

A Analog interface

- NG - Input range

-U/ 1/ P/ RKHE -Accuracy U/1/P/R

- EHfES - Control signals
-REES - Status signals
FEELERAE Parallel operation
TR Standards

il 77 0 Cooling

AR Operation temperature
TBAF IR Storage temperature
TdES Relative humidity
TAEmE Operation altitude

RS (%8 = ) @

Dimensions (W H D) ©

a 1X)ﬂ*ﬂi7’if1l&lylf] AhseRSE, R34 ST /Endosure only, not overall

(2 W5 1851/ See page 185

TR i B Sl P AT LA ]

360...528V, 2ph/3ph
45..66 Hz
>099

<0.1%

<0.05%

<0.02%

<2ms

I K / Max. 30 ms

<50 ps

T3, 0...110% Uyenn / adjustable, 0...110% Uyor,

<0.2%
<0.15%

<1%

<1% +47 5 FLIL KT 0,3% / <1% + 0.3% of nominal current
L2585 J K 25 | See models table
0T, OVP, OPP, PF, OCP ©

B SANFTAS ], oAk I -5 B A% 2% / Depending on model, see tables
2

1

7 i 5 [ I 27~ 4 / Graphics display with touch panel

1x 38 L BJSUSBU -1 /1% USB type B for communication

1x GPIB (3W 45 151 Ty RE I F 125) / 1x GPIB (optional with option 3W)
Ix AR Y B AL OV 3WIE T AR BL 5 ) /
1x for retrofittable plug-in modules (not with option 3W)

P B 15-4FD-Sub Rk, HIRGE /
Built-in, 15-pole D-Sub (female), galvanically isolated

0..5V B /0r0..10V (R %% 4t / switchable)

0..10V: <0.2% 0..5V: <0.4%
PRI, ERI-K, WBRHARIF-K/
Remote on-off, DC on-off, resistance mode on-off

1k & / Overvoltage, i 4. / Overtemperature

ASEE, GBI ECSE - ERAE, AR ZIA16 G M/
Yes, with master-slave, up to 16 units

EN 61326, IEC1010, EN 61010, EN 60950

JA / Fans

0..50°C

-20...70°C

<80%, JG#k #% / non-condensing

<2000 m

19”3 HE/3U 670 mm
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Technical Data PSB 9060-120 3U PSB 9080-120 3U PSB 9200-70 3U PSB 9360-40 3U

DCvoltage rating
- Ripple (source)

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
DC current rating

- Ripple (source)

DC power rating
Efficiency (source)
Efficiency (sink)

Weight

Ordering number ©

DCvoltage rating
- Ripple (source)

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
DC current rating

- Ripple (source)

DC power rating
Efficiency (source)
Efficiency (sink)

Weight ©

Ordering number ©

DCvoltage rating
- Ripple (source)

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
DC current rating

- Ripple (source) "

DC power rating
Efficiency (source)
Efficiency (sink)

Weight

Ordering number ©
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0..60V

<200 mVpp
<16 vaMS

~2V

+400V DC
+400V DC
0..120A
<80 mAgys
0..5000W
~93%
~95%
~18kg
30000319

0..500V

<350 mVpp
<70 mVRMs

~10V

+725VDC
+1000V DC
0..30A
<16 mAgys
0..5000W
~95.5%
~95%
~18kg
30000304

0..200V

<300 mVpp
<40 mVRMS

~5V

+400V DC
+600V DC
0..140A
<44 mAys
0...10000 W
~95%
~95%
~25kg
30000307

0..80V

<200 mVpp
<16 mVRMS

~2V

+400V DC
+400V DC
0..120A
<80 mAgus
0..5000 W
~93%
~95%
~18kg>
30000301

0..750V

<800 mVpp
<200 mVRMs

~15V

+725VDC
+1000V DC
0..20A
<16 mAgys
0...5000W
~94%
~95%
~18kg
30000305

0..360V

<320 mVpp
<55 mVRM;

~7.5V

+400V DC
+600V DC
0..80A
<35 mAgus
0...10000 W
~93%
~95%
~25kg
30000308

0..200V

<300 mVpp
<40 mVRMS
~5V

400V DC
600V DC
0..70A
<22 mAgys
0..5000W
~95%
~95%
~18kg
30000302

0..60V

<320 mVpp
<25 mVRMS

~2V

+400V DC
400V DC
0..240 A
<160 mAgys
0...10000 W
~93%
~95%
~25kg
30000320

0..500V

<350 mVpp
<70 mVRMs

~10V

+725V DC
+1000V DC
0..60 A
<32 mAgys
0...10000 W
~95%
~95%
~25kg
30000309

0..360V

<320 mVpp
<55 mVRMS
~7.5V

400V DC
600V DC
0..40A
<18 mAgys
0..5000 W
~93%
~95%
~18kg
30000303

0..80V

<320 mVep
<25 mVRMs
~2V

+400V DC
400V DC
0..240 A
<160 mAgys
0..10000 W
~93%
~95%
~25kg
30000306

0..750V

<800 mVpp
<200 mVRM;

~15V

+725V DC
+1000V DC
0..40A
<32 mAgys
0...10000 W
~94%
~95%
~25kg
30000310

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

2 j"?’f‘/]?fﬁﬁ& G %J@Iﬁ IJJ ﬁlé E/‘J I)\'U N @ /Weight of the base version, models with option(s) may vary

G NFRAERR T T4 5, H7 3% TR T HE AN [ / Ordering number of the base version, models with option(s) installed have different ordering numbers
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DCvoltage rating
- Ripple (source)

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
DC current rating

- Ripple (source)

DC power rating
Efficiency (source)
Efficiency (sink)

Weight

Ordering number ©
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0...1000V

<1600 mVpp
<350 mVRMS

~20V

+1000V DC
+1500V DC
0..30A
<22 mAgys
0..10000 W
~95%
~95%
~25kg
30000311

0..60V

<320 mVpp
<25 mVRMS

~2.5V

+400V DC
+400V DC
0..360 A
<240 mAgys
0...15000 W
~93%
~95%
~32kg
30000321

0..80V

<320 mVpp
<25 mVRMs

~2.5V

+400V DC
+400V DC
0..360 A
<240 mAgys
0...15000 W
~93%
~95%
~32kg
30000312

BARSH Technical Data PSB 91000-30 3U PSB 9060-360 3U PSB 9080-360 3U PSB 9200-210 3U

0..200V

<300 mVpp
<40 mVRMS

~6V

+400V DC
+600V DC
0..210A
<66 MAgys
0...15000 W
~95%
~95%
~32kg
30000313

BARESH Technical Data PSB 9360-120 3U PSB 9500-90 3U PSB 9750-60 3U PSB 91000-40 3U
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B
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B
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B (TWTR)
Hig e

W a4's @

A Sk

EER/IEENEN
- S0 (PR @

- SRR M LU
5 i

- Hifik <-> PE
- HiiiEM% <-> PE
B

- g (fERIR) @
B

R (f R IR)

B (TWTIR)
HEC
G4 s @

DCvoltage rating
- Ripple (source)

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
DC current rating

- Ripple (source)

DC power rating
Efficiency (source)
Efficiency (sink)

Weight

Ordering number ©

DCvoltage rating
- Ripple (source)

- Sensing compensation
Insulation

- Negative DC pole <-> PE
- Positive DC pole <-> PE
DC current rating

- Ripple (source)

DC power rating
Efficiency (source)
Efficiency (sink)

Weight

Ordering number ©

0..360V

<320 mVpp
<55 mVRMS

~7.5V

+400V DC
600V DC
0..120A
<50 mAgus
0...15000 W
~93%
~95%
~32kg
30000314

0...1500V

<2400 mVpp
<400 mVRM;

~30V

+1000V DC
+1800V DC
0..30A
<26 MAgys
0...15000 W
~95%
~95%
~32kg
30000318

0..500V

<350 mVpp
<70 mVRMS

~10V

+725VDC
1000V DC
0..90A
<48 mAgys
0...15000 W
~95%
~95%
~32kg
30000315

0..750V

<800 mVpp
<200 mVRMs

~15V

+725VDC
+1000V DC
0..60A
<48 mAgus
0...15000 W
~94%
~95%
~32kg
30000316

0...1000V

<1600 mVpp
<350 mVRMs

~30V

+1000V DC
+1500V DC
0..40A
<36 mAgys
0...15000 W
~95%
~95%
~32kg
30000317

(1RMS{H: fEBWL 300 kHzH & FILF{E, PPE: fEBWL 20MHz & I HF{E /RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

Q@ AARUERR I EE 5, A7 IR T5 30 BE 1 D) AN [7] / Weight of the base version, models with option(s) may vary

).
G NPRUERR VT G0, 5 36 15 T g A AR [A] / Ordering number of the base version, models with option(s) installed have different ordering numbers
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USBS RO (REfmmE)

USB and analog interface (galvanically isolated)

BFEORE
Slot for digital interfaces
HZ R IR
Terminals for Share bus & sensing
B HREIRE RN RIS T (BRARD) AC
DCoutput input with inline filter (EU version)
N
F-NRIEERRT
Connectors for master-slave
EXBSHENE Rear view of base model
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