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Modular DC Power Systems for

Industrial Application

For several years BENNING has been supplying high quantities
of modular DC power Systems for business critical infrastruc-
ture within the telecommunication and information industry.
These modular DC power systems are often equipped with
battery back-up to protect communication systems against
mains disturbances or mains power failure.

The modular system design with parallel operating hot-plug
DC power modules (plug and play) provides high availability,
can be upgraded and is easy to install and to maintain.

BENNING has now developed a special range of industrial
modular DC power systems to meet the specifications required
in the industrial sectors, such as-the petrochemical industry,
and power ower generation industry and the
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Fig. 1: IU-characteristic, DIN 41773 for lead acid batteries

Modular DG systems offer flexible power scalability,
high availability and excellent efficiency

High Availability and Efficiency

Fig. 2: 19” modular rectifier shelf with 4 modules
TEBECHOP 3000 | and remote monitoring unit MCU 2500
output voltage 110V, output current 80 A

Fig. 3: 19” modular rectifier shelf with 5 modules
TEBEGHOP 3000:'.__,_
: yt voltage 110 liytputcurrent 100A
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Fig. 4: Efficiency versus output power
a) TEBECHOP 12000 I, b) TEBECHOP 3000 |

19” rectifier shelf with TEBEGHOP 3000 | power
modules

Parallel operating DC power modules integrated into 19” rec-
tifier shelfs are the base of these systems.

The DC power modules are hot pluggable and allow easy
output power scaling as well as n+1 redundancy.

Thanks to the compact and space saving design, only 3 Us
are needed for the integration of the 19” rectifier shelves into
system cabinets.

Fig. 4 shows the high efficiency level of the DC power modules
with more than 90 % efficiency between 30 % and 100 % of
the rated load, which contributes to lower energy costs during
operation.

Fig. 2 shows one 19” rectifier shelf with built-in power mod-
ules TEBECHOP 3000 I. Each module is designed to supply
max. 3000 W output power.

The 19” rectifier shelf can support from 1 up to 4 or 5 power
modules and covers the output power range from 3000 W
up to 15000 W.

If only 4 power modules are integrated. one slot of the shelf
can be used for the monitoring and control unit MCU 2500
(fig. 2)

The MCU 2500 can also be integrated into the DC system
cabinet, if the 19” rectifier shelf will be equipped with 5 power
modules.




19” Rectifier Modules
Compact, Variable, Energy Saving

19” rectifier version TEBECHOP 12000 I (fig. 5)

The TEBECHOP 12000 | has a three phase rectifier design but
in contrast to the TEBECHOP 3000 |, it consists of only one
power module which can be built into a 19” rectifier shelf.
The industrial version of the TEBECHOP 12000 | is available
with DC voltages 48V, 60V, 110 V and 220 V.

The TEBECHOP 12000 | is a very powerfull rectifier which can  Fig. 5: 19” modular rectifier TEBECHOP.12000 |
supply 90 Aat 110V and 45 A at 220 V DC. output voltage 220 V, output current 45 A
It is the perfect choice for high power DC systems from 12

kW up to 120 kW.

System redundancy (n+1) can be realized by addii;.g one "p'l

additional rectifier. "
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Advantages of the Industrial Modular DC
LN Power Systems

¢ High power density with low volume and
weight

e Unity power factor (0,99 at nominal load)

¢ DC modules with real hot-plug design

¢ High efficiency 90 % between 30 % and
100 % load

¢ DC output with excellent dynamic behaviour
and low ripple

¢ Wide input voltage range

e Temperature compensated battery charging

¢ MCU 2500 for local and remote system status

L and alarm monitoring

¢ Remote monitoring with modem, HTML or
Fig. 6: Modular rectifier system with

4 modules TEBECHOP 12000 1, SNMP adapter
output voltage 220V, output current 180 A



TEBECHOP land 12 /
High Power Density, Low Operating Losses

Fig. 7: 19” modular rectifier shelf with 4 modules TEBECHOP 3000 |
and remote monitoring unit MCU 2500
output voltage 110V, output current 80 A
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Fig. 8: 19” rectifier TEBECHOP 12000 |
output voltage 220V, output current 45 A



Broad Monitoring Capability

Remote monitoring and control unit MCU 2500

The microprocessor controlled MCU 2500 is designed for local and
remote monitoring and control of modular DC power systems.

The MCU 2500 allows local monitoring via pushbuttons and LCD-display.
PC-connection is possible using the built-in RS-232 interface.
Remote monitoring can be done with modem, Ethernet, web or SNMP.

The MCU 2500 design is extremely flexible and provides extended
functionality and an increased number of measuring points to meet
different customer specifications.
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Fig. 9: Monitoring and control unit

Fig. 10: Monitoring concept of the MCU 2500

5232 Serial communication 9 Graphical user interface
(UPS protocol) for all Windows 0ss
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A Flexible Range of Customised Solutions

Two MCU 2500 versions are available: Modular DC Systems

1.19” Modul, height 3U, width 1/5 19” BENNING’s DC system cabinet range is very flexible and al-
This version can be integrated into the TEBECHOP 3000 | lows us to meet different customer specifications.
rectifier shelves. Besides wall and floor cabinets, cabinets for the integration

of batteries are available.

2. Cabinet version BENNING also offers some new AC and DC distribution solu-
The cabinet version consists of a base unit, measurement  tions, which makes it easier to adapt the distribution design
cards, digital and analog relay cards and front panel. to various customer requirements.

These components can be mounted into DC system cabinets.

Examples of modular DC-power systems:
Fig. 11: output voltage 24V, Fig. 12: output voltage 220V, Fig. 13: same as Fig. 12, but with
output current 210 A output current 100 A open frontdoor



Specifications

of Rectifier Modules
Output power w1 30001 6000 | 9000 | 12000 | 15000 | -
Number of modules 1 2 | 3 | 4 | 5 1
Input voltage [V] |1x85-264* 1x85-264*"or 3 x360—460 + N 3x 360 - 460
Input current (at 1 x 230 V) Al 15 30 | 45 | 60 | 75 17%
Frequency [Hz] 47 - 63
Power factor Al 0,99 | 094
Output current at
24V [A] 70 140 210 280 - -
48V [A] 50 100 150 200 250 200
60V [A] 40 80 120 160 200 160
110V [A] 20 40 60 80 100 90
220V [A] 10 20 30 40 50 45
Characteristic U
Output voltage
Boost [V/C] 2,4V/Cell
Float [V/C] 2,23 V/Cell
Output voltage stability
Static [V/C] + 1 (typical = 0,5 %)
Dynamic [V/C] +5 (load A 10 % - 90 % - 10 %)
- Response time [ms] <2 (load A10%-90% - 10 %)
Efficiency** [%] 92 |92
‘= Ripple [%] <1
~Radio interference EN 55022 class B
Protection class 1, VDE 0804 and IEC 60950
Protection IP 20
- Ambient temperature [°C] 0-50
~ Operating altitude [m] up to 2000 above sea level
Moisture class F DIN 40040
~ Cooling forced ventilation
* Voltage/Current measurement LCD-display on the frontpanel *4
Frontpanel indications (LED)
Mains - yellow
DC overvoltage - red
Normal operation green green
Fault red red
Fuse alarm - red
Potential free common alarm existing only with MCU
Dimensions 19” module
Hight (front panel) [mm] 133
Width (front panel) [mm] 483
Depth [mm] 400 430
Weight lka] 14 17 | 20 | 23 | 26 22

*1) Power decreasing at 205 V input voltage
*2) at 400V

*3) Efficiency at 24 V approx. 1 % lower

*4) only with MCU 2500

Dimensions

TEBECHOP 3000 |

Specifications are subject to change without notice.

TEBECHOP 12000 |
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BENNING worldwide

ustria

ard-Klinger-Str. 9
A-3423 St. Andra-Wordern
Tel. 02242/32416-0
Fax 02242/32423
E-Mail: info@benning.at

Belarus

1000 BENNING Belarus

ul. Derzinskogo, 50

BY-224030, Brest

Tel. 0162 /2207 21

Fax 0162 /22 07 21

E-Mail: info@benning.brest.by

Belgium

Benning Belgium

Power Electronics

Z. 2 Essenestraat 16
B-1740 Ternat

Tel. 02 /58 287 85

Fax 02 /58 287 69
E-Mail: info@benning.be

Croatia

Benning Zagreb d.o.0.
Trnjanska 61

HR-10000 Zagreb

Tel. 1/6312280

Fax 1/6312 289
E-Mail: info@benning.hr

Czech Republic

Benning CR s.r.o.

Zahradni ul. 894

CZ-293 06 Kosmonosy
(Mlad4 Boleslav)

Tel. 326721003

Fax 326722533

E-Mail: benning@benning.cz

France

Benning Conversion d’énergie
43, avenue Winston Churchill
B.P.418

F-27404 Louviers Cedex

Tél. 0/2.32.25.23.94

Fax 0/2.32.25.08.64
E-Mail: info@benning.fr

Germany

Benning

Elektrotechnik und Elektronik
GmbH & Co.KG

Miinsterstr. 135-137
D-46397 Bocholt

Tel. 028 71/93-0

Fax 02871/93297
E-Mail: info@benning.de

ﬁrjming GmbH Elektrotechnik und Elektronik
E

Great-Britain

Benning Power Electronics (UK) Ltd.
Oakley House

Hogwood Lane

Finchampstead

GB-Berkshire

RG 40 4QW

Tel. 0118 9731506

Fax 0118 9731508

E-Mail: info@benninguk.com

Hungary

Benning Kift.

Power Electronics
Rakdczi ut 145

H-2541 Labatlan

Tel. 033/50 7600

Fax 033/50 76 01
E-Mail: benning@vnet.hu

Italy

Benning Conversione di Energia S.r.L
Via 2 Giugno 1946, 8/B

1-40033 Casalecchio di Reno (BO)
Tel. 051/7588 00

Fax 051/6167 655

E-Mail: info@benningitalia.com

Netherlands

Benning NL

Power Electronics
Peppelkade 42
NL-3992 AK Houten
Tel. 030/6346010
Fax 030/6346020
E-Mail: info@benning.nl

Poland

Benning Power Electronics Sp.z.0.0.
Korczunkowa 30

PL-05-503 Gloskow

Tel. 022/7 57 8453/757 36 68-70
Fax 022/7 57 8452

E-Mail: biuro@benning.biz

P.R. China

Benning Power Electronics (Beijing) Co., Ltd.

Tongzhou Industrial Development Zone
1-B BeiEr Street

CN-101113 Beijing

Tel. 010 61568588

Fax 010 61506200

E-Mail: info@benning.cn

Russian Federation

000 Benning Power Electronics
Scholkovskoje Chaussee, 5
RF-105122 Moscow

Tel. 495/967 6850

Fax 495/967 68 51

E-Mail: benning@benning.ru

BENNING

Slovakia

Benning Slovensko, s.r.0.
Kukuricna 17

SK-83103 Bratislava

Tel. 02 /44459942

Fax 02 /44455005

E-Mail: benning@benning.sk

South East Asia

Benning Power Electronics Pte Ltd
85, Defu Lane 10

#05-00

SGP-Singapore 539218

Tel. (65) 6844 3133

Fax (65) 6844 3279

E-Mail: sales@benning.com.sg

Sweden

Eldaco AB

Box 990, Hovslagarev. 3B
S-19129 Sollentuna

Tel. 08 /6239500

Fax 08 /969772

E-Mail: power@eldaco.se

Switzerland

Benning Power Electronics GmbH
Industriestrasse 6

CH-8305 Dietlikon

Tel. 044 /8057575

Fax 044 /8057580

E-Mail: info@benning.ch

Spain

Benning Conversion de Energia S.A.
C/Pico de Santa Catalina 2

Pol. Ind. Los Linares

E-28970 Humanes, Madrid

Tel. 91/ 6048110

Fax 91/6048402

E-Mail: benning@benning.es

Ukraine

Benning Power Electronics
3 Sim'yi Sosninykh str.
UA-03148 Kyiv

Tel. 044 /501 40 45

Fax 044 /27357 49
E-Mail: info@benning.ua

U.S.A.

Benning Power Electronics, Inc.
11120 Grader Street
USA-Dallas, TX 75238

Tel. 2145531444

Fax 214 5531355

E-Mail: sales@benning.us
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