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A new generation of cost effective power solutions

DC Power Systems
Global communications demand cost efficient and compact With the rectifier modules SLIMLINE 500 and 1500, the

DC power systems. TEBECHOP 3000 HD and TEBECHOP 12000, BENNING covers
As one of the leading global power supply companies, BENNING  the entire range of application areas within the telecommuni-
offers a new range of rectifier modules and DC power sys- cations industry.

tems with high power density (see graph 1) high efficiency
and excellent reliability.

Advantages of SLIMLINE and TEBECHOP Power
Systems:

e Extremely high power density reducing space
demands.

e High efficiency >90 % between 30 % and 100 %
(see graph 3,5, 7).

e Wide range of input voltage (85 V — 275 V)
allows operation in nearly all countries in
the world. *

* Power constant DC output with temperature
compensation.
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e Real hot-plug connection.

o Automatic set-up of additional rectifiers.

o Ease of installation, operation and expansion.

« Tolerant of harsh environmental conditions- =_-.-I 1Y '_II
operational from -33 °C up to +75 °C ambient 0080 T900 2000 2006 B
temperature. * SLIMLINE

[ TEBECHOP |

o Systems status and alarm information with
microprocessor controlled monitoring system
MCU 2500.

* Remote control with modem, HTML or SNMP
(option).

* not TEBECHOP 12000

Graph 1: Power density of single phase 48 V telecom
rectifiers over the last decades.
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SLIMLINE

Wide range of input voltage and operating temperature

SLIMLINE

The new SLIMLINE 500 watt and SLIMLINE 1500 watt
rectifier modules are extremely compact and fit into a
specially designed 19" 1 U sub-rack.

Together with 1 U and 3 U battery and load distribution
modules the realisation of compact, flexible and expandable
DC power systems with ratings between 500 watts and
13500 watts for any indoor or outdoor solution is possible.

800 |-
700 |-
600 |-
A
O-L((\\I\\\\I\\\III\I\I\I\\I
0~ 3‘ 100 150 200 250 o 300 P
Input voltage [V,AC]

Graph 2: Output power as a function of input voltage

48V -135 kW

Power system

Distribution 13,5 kW
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Graph 3: Efficiency as a function of output power

Rectifier modules 48 V Distribution modules
¢ SLIMLINE 500 e Distribution SMS 4500
output power 500 W output power 4500 W
¢ SLIMLINE 1500 e Distribution SMS 13500
output power 1500 W output power 13500 W

The 500 W or 1500 W rectifier modules fit into a specially
designed 19" 1 U sub-rack.

Max. 6 modules 500 W or 9 modules 1500 W can be used as
one power block. With this arrangement the total DC power will
be 1500 W — 13500 W.

The rectifier modules can supply the max. output power
between mains voltages of 200 V and 275 V.

Between 200V and 85 V the output power will be reduced in
steps (see graph 2). To allow the operation of SLIMLINE sys-
tems in outdoor stations, the operation temperature ranges
between -33 °C and +75 °C.

Starting from +55 °C the output power will derate down to
50 %.

Following the ultra compact design of the SLIMLINE rectifier
modules, BENNING also offers 1 U and 3 U high battery and
load distribution modules. These modules include battery
fuses or breakers, load fuses or breakers and battery and/or -
load disconnect units.

The LC display in the front plate indicates current, voltage
and temperature.

For the control and monitoring of the system the SLIMLINE- “#
MCU can be used (optional).




Compact, variable, for global application

SLIMLINE

SLIMLINE module systems are made up with 1 U sub-racks Remote monitoring and control can be done via modem,
for the necessary number of plug-in rectifier modules HTML or SNMP (option). Software packages are available.
needed, and BENNING wall or floor system cabinets with (see page 7)

monitoring and control unit MCU 2500. This unit allows local
monitoring via frontpanel keypad and LCD.

-

Monitoring and control unit MCU 2500 Wall cabinet with batteries Wall cabinet 19”
48V -270A (13,5 kW) 48V -270A (13,5 kW)

TEBECHOP 3000 HD

With the TEBECHOP 3000 HD rectifier modules, redundant
48V DC power systems with system ratings between 6,0 kW
and 70 kW can be realised.

Versions for 24 V and 60 V output voltages are also available.
The ultra compact dimensions of the 3000 HD rectifier with a
power density of appr. 1 kw/dm? is the result of intensive
research and development to optimise components and air-
flow inside the high power section of the rectifier.

Special MCU 2500 modul




TEBECHOP 3000 HD

High power density, good efficiency characteristic

TEBECHOP 3000 HD

Similar to the SLIMLINE rectifier modules, the TEBECHOP
3000 HD accepts wide input voltage variations from 85V up
to 265 V.

Between 200 V and 265 V the 3000 HD supplies 3000 W
output power. Below 200 V the output power is limited

(see graph 4).

Graph 7 shows the constant power output characteristics of
the 3000 HD between 1,8 V/C and 2,4 V/C.
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Graph 4: Output power as a function of input voltage

PSJ or TC type 2066 floor cabinet (hight 2000 mm, depth
600 mm, width 600 mm) can be fitted with max 4 sub-racks
to carry 20 pieces of 3000 HD rectifiers.

Five 3000 HD rectifiers can be fitted across a 19” shelf.
Instead of one rectifier a specially designed MCU 2500 modul
can be integrated.

Power system with batteries
48V —-280A (15 kW)
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Graph 5: Efficiency as a function of output power

Power system
48V - 1120A (60 kW)
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TEBECHOP 12000

Energy saving high efficiency

TEBECHOP 12000

For larger power needs, (> 70 kW) the TEBECHOP 12000
three phase rectifier is optimised for a wide range of system
sizes.

The output power of 12000 W, (200 A) the reliable design and
the very high efficiency makes the TEBECHOP 12000 the best
cost reduction solution for medium and large central office
power plants.

Graph 6 shows the high efficiency level of 94 % between

50 % and 74 % of the output load, which contributes to lower  TEBECHOP 12000
energy costs. 48V -200A
State-of-the-art switch-mode technology was used to mini-

mise volume and weight of the TEBECHOP 12000. With a

weight of 23 kg, the rectifier can be handled by one person.
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The floor cabinet PSJ 2066 (height 2000 mm, width 600 mm,
depth 600 mm) allows the integration of 10 pieces TEBECHOP
12000 with the total output current of 2000 amps. PSJ 2066
cabinet solutions are also available for battery and load distri-
bution.

The front door mounted remote monitoring system MCU
2500, collects and monitors system information, providing
operational controls and local/remote reporting functions of
the power system.

Power system T
48V —2000A (120 kW) ke

A




Technical data

MCU 2500 Remote monitoring

SLIMLINE TEBECHOP
Output power [W] 500 1500 3000 HD 12000
max. quantity per 19" carrier 3 3 5 1
Input voltage V] 85 - 275* 85 - 275* 85 - 264* 360 - 460
Input current [A] 2,5 6,3 15 17
Frequency [Hz] 47 - 63
Power factor 0,99 | 0,99 | 0,99 | 0,94
Output current
24V [A] - - 80 -
48V A 10 30 56 200
60V [A] - - 44 160
Output voltage programmable
Boost [v/C] 2,4 2,4
Float [v/C] 2,23 2,23
Direct [v/C) - 2,05
Battery availability test  [V/C] - 1,8
Stability of output voltage
Static [%] +/-1
Dynamic load step [%] +/-5 +/- 4
(10/100/10) (di/dt>200ps)
Response time [ms] <5 <2 =
Efficiency 91 92 94
Characteristic IPU Power constant
Noise voltage [mV] 2
Radio interference EN 55022 class B
Protection class 1-EN 60950
Safety EN 60950 / IEC 950 / UL 1950
Protection IP 20
Ventilation method forced-ventilation
Ambient temperature [C°] -33 up to +70 | 0 up to 50
Operating altitude [m] up to 2000 m above sea level
Moisture class F DIN 40040
Current measurement - - measuring socket
Voltage measurement - - - | measuring socket
Frontpanel indications
Mains yellow - ° °
DC overvoltage red - o ** o
Normal operation green ° ° o o
Fault red ° ° ° °
Fan failure red - o o
MCU 2500 Fuse alarm red - o * .
The microprocessor con- LCD - Display °
trolled MCU 2500 remote Dimensions
monitoring system, collects Hight (front panel) [mm] 443 133 133
and monitors all nessecary Width [mm] 81 162 68,6 485
power system information. Depth [mm] 250 275 300 430
Service software is available ~ Weight [ka] 1,0 1,7 2,9 22,0
for on site and remote oper- * Power derating from 205 V input voltage
ation. ** red - green flashing
Connection can be done
with PC, modem or TCP/IP- RS232
Adapter. Remote operation m— Serial communication
reduces the system mainte- (UPS protocol)
nance costs.
TCP-IP

o

® 5

== = = Protocol, complete data

set is transferred

Graphical user interface
for all Windows 0Oss

Web-Browser:
system values and
configuration



www.benning.de

BENNING worldwide

Austria Hungary South America

Benning GmbH Elektrotechnik und Elektronik Benning Kift. Benning Office South America
Eduard-Klinger-Str. 9 Power Electronics Lavalle 637

A-3423 St. Andra-Wordern
Tel. 02242/32416-0
ax 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. 1/63 12280

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

Factory I: Miinsterstr. 135-137
Factory Il: Robert-Bosch-Str. 20
D-46397 Bocholt

Tel. 02871/93-0

Fax 02871/93297

E-Mail: info@benning.de

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

Rakdczi ut 145

H-2541 Labatlan

Tel. 033/5076 00

Fax 033/5076 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 578453

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
Moscow region,
Domodedovskiy district,
Domodedovo, Severny zone,
Tel. (495) 967 68 50

Fax (495) 967 68 51

E-Mail: benning@benning.ru

Slovakia

Benning Slovensko, s.r.o.
Kukuri¢na 17

SK-83103 Bratislava

Tel. 02 /44459942

Fax 02 /44455005

E-Mail: benning@benning.sk

BENNING

AR-1876 Bernal, Buenos Aires
Argentina

Tel. 54/ 911 5498 2515
E-Mail: info-argentina@benning.e

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

Benning Sweden AB

Box 990, Hovslagarev. 3B
S-19129 Sollentuna

Tel. 08 /6239500

Fax 08 /969772

E-Mail: power@benning.se

Switzerland

Benning Power Electronics GmbH
Industriestrasse 6

CH-8305 Dietlikon

Tel. 044 /8057575

Fax 044 /8057580

E-Mail: info@benning.ch

Spain

Benning Conversién 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. 214 5531444

Fax 214 5531355

E-Mail: sales@benning.us
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