EA-PSI 9000 3U 3.3 kW -15 kW
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Programmable high efficiency DC Power supplies
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* Multi-phase input for 400V,

= High efficiency up to 95.5%

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

= Output 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)

= 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=<10s)

= USB port integrated

= EMC TOV 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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EA-PSI 9000 3U 3.3 kW -15 kW
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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.

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

W, FAH—&~mteeER Zm Auto-range  |'Nom | er. The power set value is adjustable with these models.
M Therefore, a wide range of applications can already be cov-
LU ered by the use of just one unit.
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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
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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

«— P prog
«— R prog
—» OT/PF
<+— RC

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

al inputs and outputs are available for controlling and
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monitoring the device status.
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EA-PSI 9000 3U 3.3 kW -15 kW
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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

832 / Russian

837 / 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.
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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.
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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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 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).

FAr kN

AP IR A & A Windows & 4: K #:
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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

PR AR, AT, BLRAERR

) update feature and the semi-automatic table control
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HFEORE
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HZ 8% 52 BT
Terminals for Share bus & sensing

DCoutput
]
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named “Sequencing”.

Options

= Digital interface modules for R5232, 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 132.

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

= High Speed ramping (see page 142) *

= Water Cooling (upon request, also see page 143)

*Not available for all voltages - please quote for availability

Product views

R EIRK RN T (BARD
ACinput with inline filter (EU version)

.-

I

I 449mm
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Connectors for master-slave
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EA-PSI 9000 3U 3.3 kW -15 kW

BARSE Technical Data Series PSI 9000 3U / &%
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AC: Supply
- Vloltage standard

- Frequency

- Power factor

DC: Voltage

- Accuracy

- Load regulation 0-100%

- Line regulation £10% AU,
- 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

- Outputs
- Accuracy U/1/P/R

Parallel operation

Standards

Cooling

Operation temperature
Storage temperature
Relative humidity
Operation altitude
Dimensions (WHD) ©

(1 4h7¢ J]~F 3R 344 ]UST 1 Enclosure only, not overall

(2 W.55144T1 / See page 144

32

Wi ik L 5 / European models: 340...460V, 2ph/3ph
2R 25 / US models: 188...229V, 2ph/3ph

45...66 Hz
>0.99

<HUEAEI110.1% / <0.1% of rated value
<HE EL110.05% / <0.05% of rated value
<HUEAHI110.02% / <0.02% of rated value
<2ms

BK [ Max. 30 ms

A1, 0..110% Uyenn / Adjustable, 0...110% Uyon,
100% U [% 42 /to <60V: 2> F-10'5/less than 10s

<HFTE A 1110.2% / <0.2% of rated value
<HUEAELIF10.15% / <0.15% of rated value
<HJISE H 1110.05% / <0.05% of rated value

<HHSE AL IR11% / <1% of rated value
2
0T, OVP, OPP. OCP, PF @

2500V DC

2500V DC

A58, EAA L5 T A% / Depending on model, see tables
2

1

a5 ik FE T A 1) I S 7~ % / Graphics display with touch panel

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

1x GPIB (3VVi% 1 By REH AT 3%E) / 1x GPIB (optional with option 3W)
T TR P BARER (X ARdERD /

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

P B 15-%1D-SubBHd, HiIREE/

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

0.5V 5% 0..10V (AT Y] 4) /0..5V 0r 0...10V (switchable)

U LPRIZFEIF -5, BEimfHIr-¢, AWRHEBIF-/
U, 1, PR, Remote on-off, DC output on-off, resistance mode on-off
U/, R, SHEEE/

U/1, Overvoltage, alarms, reference voltage

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

ISR, B ES R, FEEZIA326 7/
Yes, with master-slave, up to 32 units

EN 61326, IEC1010, EN 61010

EMCERAS TUVIAIE, £F4 /EMCTOV approved according to
IEC 61000-6-2:2005

IEC 61000-6-3:2006 Class B / 52} B

WA R (ATE7KY4 )/ Temperature controlled fans (optional: water)

0...50°C

-20...70°C

<80%, Tt ¥kt 7% / non-condensing
<2000 m

19"x3 HE/3U x 609 mm
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EA-PSI 9000 3U 3.3 kW -15 kW

A SH
HUE L& Rated voltage & range 0..40V 0..80V 0..200V 0..360V
- ¢ P P o i
- B L - Sensing compensation ~1V ~2V ~5V ~75V

I 5 i Insulation

- i fiil <> PE  -Negative DCpole <->PE 400V DC +400V DC +400V DC +400V DC
- HRIEM <-> PE  -Positive DCpole <->PE %400V DC +400V DC 4600V DC 4600V DC
0 E FL & Rated current & range 0..170A 0..170A 0..70A 0..40A

- g @ -Ripple ¢ <80 mAgys <80 mAgys <22 MAgys <18 MAgys
HE T2 Rated power & range 0..3300W 0..5000 W 0..5000 W 0...5000 W
P Efficiency ~93% ~93% ~95% ~93%

U ZmFe 7 8k Programming resolution U~ <2mV <4mV <9mV <15mV
|1 AE 7 HE R Programming resolution| <7 mA <7mA <3mA <2mA
Hig @ Weight @ ~17kg ~17kg ~17kg ~17kg
VT 95 - Rk © Ordering number Euro ©® 06230350 06230351 06230352 06230353
a4 5 - hR © Ordering number US © 06238350 06238351 06238352 06238353

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

B B R &

- éﬁ/ﬁi ¢

- JERI R L

R 5 i s

- Hitfiik <-> PE
- HiIEM <-> PE
BT HL &
A

BE V&6
e

U ZmE o He
IR 2R 4 R
i @
T4 5 - KRR ©
WS- R C

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

B B &

- éﬁ/ﬁi ¢

- JRRI R L

R 2 i s

- Hitfiik <-> PE
- HiIEM <-> PE
BE HL &
A

BiE V&6
e

U ZmE o He
IR R 4 R
i @
T4 5 -k AR ©
WS- 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 ©

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 mVpp
<70 mVRMs

~10V

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

0..80V

<320 mVpp
<25 mVRMs

~2V

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

0..750V

<800 mVpp
<200 mVRMS

~15V

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

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..40V

<320 mVpp
<25 mVRMS

~1V

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

0..360V

<320 mVpp
<55 mVRMS

~1.5V

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

0..40V

<320 mVFp
<25 mVRMS

~1V

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

0..500V

<350 mVFp
<70 mVRMS

~10V

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

(1RMS1E: 7EBWL 300 kHzIH il [FLFAE, PP{i: 7EBWL 20MHzI 5 it HF{E / RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz

@ FRAERR IR 5, A7 3% I0 I E 11 JUI A [1] / Weight of the base version, models with option(s) may vary

GONFMER VT TGS, 5 26 T T e 6 AN [H] / Ordering number of the base version, models with option(s) installed have different ordering numbers

© FA Flektro-Automatik, 2016 U175 1A HATE A, 5% 580K 41 / Subject to modification without notice, errors and omissions excepted
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Al 4RIZE S M EFBIR / Programmable high efficiency DC power supplies
|

EA-PSI 9000 3U 3.3 kW -15 kw
ASH

T &V Rated voltage & range 0..750V 0..1000V 0..80V 0..200V
ann e S [mw e
- SRR - Sensing compensation ~15V ~20V ~25V ~6V

i B & Insulation

- Hiitfitf <> PE  -Negative DCpole <->PE  +725V DC +725VDC +400V DC +400V DC
- HIRIEW <-> PE  -Positive DCpole <->PE  +1000V DC +1000V DC +400V DC 4600V DC
5 HL T &VE Rated current & range 0..40A 0..30A 0..510A 0..210A

- gu a ~Ripple <32 MApys <22 mAuys <240 MAgys <66 MAs
BIUE T 2& Rated power & range 0...10000 W 0...10000 W 0..15000 W 0...15000 W
P Efficiency ~94% ~95% ~93% ~95%

U gmte o i Programming resolution U~ <31mV <41mV <4mV <9mV

| I AE 7 P Programming resolution| <2 mA <2mA <21mA <9mA
B @ Weight @ ~24kg ~24kg ~30 kg ~30kg
VT 95 - Wik © Ordering number Euro © 06230361 06230362 06230364 06230365
VI a4 5-FhR © Ordering number US © 06238361 06238362 06238364 06238365
e HL R & Rated voltage & range 0..360V 0..500V 0..750V 0..1500V
-8 ¢ e Somi S e
- SRR - Sensing compensation ~7.5V ~10V ~15V ~30V

o 5 i Insulation

- iRtk <> PE  -Negative DCpole <->PE 400V DC +725VDC +725V DC +725V DC
- HIfLIEM <> PE  -Positive DCpole <->PE %600V DC 41000V DC +1000V DC +1500V DC
BIE FLI&TE Rated current & range 0..120A 0..90A 0..60A 0..30A

- gk ¢ -Ripple <50 MAgys <48 Ay <48 mAuys <26 MAs
R Th 2840 Rated power & range 0..15000W 0..15000W 0..15000 W 0..15000 W
pES Efficiency ~93% ~95% ~94% ~95%
UM gmfE o E e Programming resolution U~ <15mV <21mV <31mV <61mV

|1 FE 7 2 Programming resolution| ~ <5mA <4mA <3mA <2mA
Hig @ Weight 2 ~30kg ~30kg ~30kg ~30kg
VI G- Wik @ Ordering number Euro® 06230366 06230367 06230368 06230369
VT 9 5 - h © Ordering number US © 06238366 06238367 06238368 06238369

(1 RM§{‘E[ : /EBWL 300 kHzH il & f{LF{E, PP{i: #£BWL 20MHz 5 (1] HF i /RMS value: measures at LF with BWL 300 kHz, PP value: measured at HF with BWL 20MHz
(2 7‘34‘/]5 {Tﬂ#}i E"J HE, *ﬁ:“lilﬁij]’ﬁ'é fty I)UJ N W / Weight of the base version, models with option(s) may vary
G AARAERR BT WG A7 IR TS RE 0 AN [+ //Ordering number of the base version, models with option(s) installed have different ordering numbers
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EA-PSI 9000 3U SLAVE 15 kW

EA-PSI 9000 3U &5 M| BB iR IR IR
Slave power supply modules for series EA-PSI 9000 3U
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0..15000W 0.8 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  0.1500V  0.30A
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~30kg
~30kg
~30kg
~30kg
~30kg
~30kg

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 regular 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 134).

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.

RF (BEXEXR) TS

m Voltage Weight Suitable for Dimensions (WxHxD) Ordering number

EA-PSI9080-5103U
EA-PSI9200-2103U
EA-PSI9360-1203U
EA-PSI9500-90 3U
EA-PSI 9750-60 3U
EA-PSI91500-303U

06290364
06290365
06290366
06290367
06290368
06290369

483 mmx3 HE/3Ux610 mm
483 mmx3 HE/3Ux610 mm
483 mmx3 HE/3Ux610 mm
483 mmx3 HE/3Ux610 mm
483mmx3HE/3Ux610mm
483 mmx3 HE/3Ux610 mm
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