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Fig. 1: Decentralised parallel architecture 

Mains 1 Mains 2 Features of the ENERTRONIC modular
UPS Systems:
  • Scaleable UPS systems with hot-plug power

modules 

  • N+1 redundancy ensures maximum 
availability 

  • Advanced UPS design with IGBT and MOSFET 
semiconductors and DSP processors 

  • UPS classification VFI-SS-111 in accordance
with EN/IEC 62040-3 

  • High efficiency, also at partial load, reduces
energy losses 

  • Sinewave input current (powerfactor 0.99) 

  • Input current with low harmonic distortion
(THDi < 4 %) 

  • Short MTTR (Mean Time To Repair) 
Replacement of modules without load 
interruption 

  • Online diagnosis and monitoring 

The modules can be replaced without the loss of output
power. 
Following this trend in the standby DC market, more and
more customers are now demanding a similar modular, 
n+1 redundant, solution for their UPS requirements. 

BENNING followed these customers requests and has 
developed the ENERTRONIC modular UPS range with parallel
operating, three phase hot-plug, UPS modules. 

ENERTRONIC modular 
Three Phase UPS System with Modular, Hot-Plug Design

Introduction
BENNING has been supplying modular DC power solutions for
IT, telecom and industrial applications for more than 25 years.
These DC systems are very reliable as they consist of parallel
operating hot-plug DC power modules with n+1 redundant
configuration. This design allows easy and rapid replacement
as well as upgrade or downgrade of the power capacity fol-
lowing any change in the load requirements. 

ENERTRONIC modular UPS systems are available with 20 kVA
or 40 kVA modules. These modules provide scalable solutions
with steps between 40 kVA and 480 kVA (n+1 redundant). 

The modular design simplifies system upgrade or downgrade
and avoids high investment costs for power which is not 
required at initial installation. 

ENERTRONIC modular the modular UPS System with
premium Availability and high Flexibility 
Each module within the ENERTRONIC modular is an independ-
ent double conversion UPS with three phase input, rectifier,
inverter, static-bypass, DSP regulator and three phase output. 

The power modules, with true hot-plug design, allow the 
addition or replacement of modules without any power 
interruption. The advanced decentralised parallel architecture
of the ENERTRONIC modular UPS system offers maximum
power protection availability. (Fig. 1) 

B E N N I N G  W o r l d  C l a s s  P o w e r  S o l u t i o n s
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Classification of the ENERTRONIC modular UPS in
accordance with EN/IEC 62040-3 (Fig. 5) 
The ENERTRONIC modular UPS is classified as level 
VFI-SS-111 in accordance with EN/ IEC 62040-3. 

Part 1 (VFI): The output voltage is independent of all mains
voltage and frequency variations. 

Part 2 (SS): The output waveform is sinusoidal with all linear
and non-linear loads. 

Part 3 (111): The dynamic deviation of the output voltage 
will not exceed the three tolerance curves of the standard
EN/IEC 62040-3 if 
      • the operation mode changes 
      • during linear load steps 
      • during non-linear loadsteps 

Sinewave Input Current and less than 4 % THDI 
results in Investment and Energy Savings (Fig. 3) 
The level of harmonic pollution on the input current of con-
ventional UPS systems is about 33 %. 
Input cables and fuses as well as generator sets have to be
oversized to operate these UPS systems as they take addi-
tional reactive power from the mains. 
In some cases, especially for bigger UPS systems, 12-pulse 
rectifiers or filter systems are necessary to compensate this 
reactive power value, resulting in increased investment and
operating costs. 

The THDI value of ENERTRONIC modular UPS systems is less
than 4 %. Thanks to the inbuilt active power factor correc-
tion, the cos phi of the sinewave input current is 0.99. As a
result of these advantages, ENERTRONIC modular UPS sys-
tems do not need any filter systems or oversized gensets. 

Fig. 2: Efficiency versus output power (40 kVA module) 
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Fig. 3: The near unity power factor of the ENERTRONIC modular,
results in very low harmonic distortion on the mains. 

DSP Technology 
In each ENERTRONIC module two Digital Signal Processors
(DSP) are responsible for regulation and monitoring. 
Thanks to this advanced design the quantity of electronic
components has been reduced compared to conventional 
UPS systems which results in better MTBF figures. 

The power section of the ENERTRONIC modules is based on
MOSFET and IGBT technology which results in less module
weight and size (30 % to 50 % lower), compared to conven-
tional UPS systems. 

High Efficiency, even at partial loads, means less
TCO (Total Cost of Ownership) 
High efficiency of UPS systems is essential to reduce operat-
ing costs. 
The ENERTRONIC modular UPS has been designed to provide
high efficiency at full rated loads and also at partial loads.
(Fig. 2) 
This excellent efficiency lowers the UPS energy consumption
as well as the investment and operating costs for the aircon-
ditioning equipment. 

ENERTRONIC modular 
Reliable, Cost Saving, Scaleable

B E N N I N G  W o r l d  C l a s s  P o w e r  S o l u t i o n s
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UPS with 
6-pulse Rectifier 

UPS with 
12-pulse Rectfier 

ENERTRONIC modular

Part 1
(VFI, VI, VFD) 
defines the depend-
ency of the UPS 
output with regard to
the mains input 

Part 2 
(SS, XX,YY) 
defines the output
waveform, sinusoidal
or non-sinusodial 

Part 3 
(111, 222, 333) 
Defines the output
voltage limits under 
dynamic deviations 
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ENERTRONIC modular 

Simple Operation, rapid Diagnosis

B E N N I N G  W o r l d  C l a s s  P o w e r  S o l u t i o n s

Compact UPS Cabinets with high Power Density 
need less Floor Space 
The dimensions of standard cabinets for 20 kVA modules are 
1800/2000 x 600 x 800 mm (H xWxD). 
The cabinets are designed to accommodate up to 5 or 6
power modules (depending on height) with 20 kVA modules 
providing 80 kVA or 100 kVA system power in n+1 configu-
ration. 
No additional cabling is required for future power upgrade. 

For the integration of batteries and 20 kVA power modules
combination cabinets are available. (Fig 5) 

Improved Output Power and higher Power Density 
with 40 kVA Power Modules 
The dimensions of system cabinets designed for 40 kVA 
power modules are 1800/2000 x 800 x 800 mm (H xWxD). 

These cabinets can accommodate up to four or five 40 kVA 
power modules (depending on height) providing 120 kVA or 
160 kVA system power in n+1 configuration. 

More Output Power with Distribution Cabinets 
The 2000 mm high standard cabinets can accomodate 
up to six 40 kVA power modules if the system distribution 
cabinet with built-in manual by-pass and input and output 
terminals is used. 

mains operation 

battery operation 

bypass operation 

manual bypass 

overload 

mains failure bypass 

battery warning 

battery critical low 

chargers not active 

battery circuit error 

redundancy error 

failure 

Test / Reset 

ENERTRONIC modular 

Fig. 8: Display and control unit 

UPS Remote Monitoring and Management System MCU 
with Front Panel Display 
The MCU provides local and remote monitoring and control of the 
UPS ENERTRONIC modular. 
The front panel with graphic display and keypad enables easy local 
operation and monitoring of the system as well as the selection of 
different options and parameters. 
The built-in event recorder stores up to 250 events which are date
and time stamped. 
Remote control and monitoring of the MCU is possible via a modem 
or over the Internet. 

Fig. 7: 
ENERTRONIC modular with distribution cabinet, 
output power 200 kVA (n+1) 

Fig. 5 (above): ENERTRONIC modular 
with combination cabinet and batteries, 
output power 20 kVA (n+1) 

ENERTRONIC modular 
Availability without Compromise

B E N N I N G  W o r l d  C l a s s  P o w e r  S o l u t i o n s

Hot-plug modular redundant Design means 
highest Availability and short MTTR (Mean Time 
To Repair) 
The modular n+1 redundant concept of the ENERTRONIC
modular UPS, together with real hot-plug design, provides the
highest availability of power protection. 

The redundant design still provides 100% power to the load
even if one module fails. 

The replacement of the faulty module can be achieved in less
then 10 minutes if a spare is available on site. After replace-
ment, the UPS is back to redundant operation. 
Redundancy with conventional UPS systems requires a 
second complete system for parallel operation (Fig. 4). 

Fig. 6: Power module of the 
ENERTRONIC modular UPS, 
output power 20 kVA 

Two DSP´s are 
responsible for all 
regulation and 
monitoring functions. 

Fig. 4: Comparison of parallel redundant 
UPS configurations. ENERTRONIC modular 
compared to traditional standalone UPS systems. 
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ENERTRONIC modular with maximum Output Power
Capacity 
With two UPS cabinets each housing six power modules and
one distribution cabinet, the output power capacity increases
to 440 kVA (n+1 configuration). 

ENERTRONIC modular
Local and Remote Monitoring System

B E N N I N G  W o r l d  C l a s s  P o w e r  S o l u t i o n s

SNMP – Network Management Integration 
The internationally recognised simple network management proto-
col (SNMP) is provided as standard and allows simple monitoring of
the UPS. 

The ENERTRONIC modular UPS can also be integrated into Network 
systems like HP-Openview, IBM-Netview, Novell NMS and other 
compatible systems. 

RCCMD automatic Power-Shutdown and Monitoring Software 
RCCMD allows the automation of different actions based on certain
events. E.g. arranged shut down of individual PC´s over the network
or broadcasting messages or e-mails e.g. battery undervoltage. 

BENNING MCU Service-Software
This software package allows the complete monitoring and control 
of the ENERTRONIC modular UPS on site or via serial interface, 
network or modem. 
It is also able to monitor realtime processing information and past
events. 

Remote Control
The following remote control functions are provided as standard 

• Emergency power off (EPO) 
• Generator operation (blocks the bypass) 
• External battery disconnecting switch open 

Fig. 9: ENERTRONIC modular, 
output power 440 kVA (n+1) 

UPS Communication – 3 Possibilities: 

• System Shutdown 
(local connection 
via relay contacts)

Shutdown batch 
(e.g. AS/400/WinNT) 

Shutdown routine and 
UPS Mgmt. over UM console 

Network connection 
over UM agent 

plus shutdown routine 
over UM client 

Shutdown 
(UM client) 
UPS Mgmt. 

(UM console) 

alarm cable 

serial connection 

serial connection network 

• Shutdown and 
UPS management 
(local connection 
over RS232) 

• Shutdown and 
UPS management 
(SP/WAN - over 
LAN/WAN) 
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Technical Specification 

ENERTRONIC modular 40 – 480 kVA

B E N N I N G  W o r l d  C l a s s  P o w e r  S o l u t i o n s

UPS ENERTRONIC modular with 20 kVA modules 
Rated output power               [kVA]           40                   60                   80                  100                 120 
                                                      [kW]             32                   48                   64                   80                   96 
No. of modules                                                   2                     3                     4                     5                     6 
Input 
Input current                                    [A]              62                   93                  124                 155                 186 
Nominal voltage                               [V]                                                3 x 400 / 230 ± 15 %, +N (± 5 %) 
UPS ENERTRONIC modular with 40 kVA modules 
Output power                          [kVA]            80                  120                 160                 200               240*1

No. of modules                                                   2                     3                     4                     5                     6
Input 
Input current                                    [A]             124                 186                 248                 310                 372 
Input power                                    [kW]            86                  129                 172                 215                 256 
UPS ENERTRONIC modular with 40 kVA modules 
Output power                          [kVA]         280*1             320*1             360*1             400*1             440*1             480*1

No. of modules                                                   7                     8                     9                    10                   11                   12 
Input 
Input current                                    [A]             434                 496                 558                 620                 682                 744 
Input power                                    [kW]           301                 344                 387                 430                 473                 516 

Distortion factor (THDi)                    [%]                                                                        ≤ 4
Power factor (cos �)                                                                                                  ≥ 0.99 
Output
Output voltage                                 [V]                                            3 x 400 / 230 +N (± 5 % programmable) 
Voltage tolerance 

static                                          
[%]

                                                                       ≤ 1 
asymmetric load                                                                                            ≤ 2 with 100 % 
dynamic                                                                                                 ≤ 5 with 100 % load step 

Regulation time                              [ms]                                                                      ≤ 20 
Nominal frequency                          [Hz]                                                                 50 ± 0.1 % 
Distortion factor                              

[%]
                                                           ≤ 2 with linear load 

                                                                                                         ≤ 5 with non linear load EN 50091-1-1 
Crest factor                                     [%]                                                                     ≥ 3 : 1 
Overload 

Inverter                                                                         150 % for 60 sec, 125 % for 10 min with three phase load 
Electronic by-pass                                                                         150 % for 10 min, 500 % for 100 ms 

Short circuit                                                                                                        200 % for 3 sec 
Service by-pass                                                                                                        installed 

Other specifications
Efficiency                                        [%]                                                                       94.5 
EMC                                                                                                                    IEC 62040 - C3 
Permitted ambient temp.                [°C]                                                                   0 to +40 
Storage temp.                                 [°C]                                                                  -25 to +70 
Relative humidity                             [%]                                                        5 to 95 non condensing 
Installation height                            [m]                                     < 2000 m over absolute altitude without derating 
Cabinet protection                                                                                                       IP 20 
Painting                                                                                                            RAL 7035 textured 
Weight / 20 kVA modules                

[kg]
                                                                        40 

40 kVA modules                                                                                              65 
Pb-Battery
No. of cells / 20 kVA modules                                                                               2 x 108 – 132 

40 kVA modules                                                                               2 x 120 – 132 
Standards                                   EN 60801, EN 60950, EN 61000, EN 62040-1, EN 62040-2, EN 62040-3, EN 62040-1-1, VGB 4 
( *1: Systems above 240 kVA output power need the additional distribution cabinet.) 

Cabinets for systems with 20 kVA modules Cabinets for systems with 40 kVA modules 
Type                           Height     Width     Depth   Weight*2

UC 1868 (5 modules)     1800 mm    600 mm     800 mm     190 kg 
UC 2068 (6 modules)     2000 mm    600 mm     800 mm     210 kg 
(*2: without modules) Specifications are subject to change without notice.

Type                           Height     Width     Depth   Weight*2

Standard cabinets 
UC 1888 (4 modules)    1800 mm    800 mm     800 mm     210 kg 
UC 2088 (5 modules)*3 2000 mm    800 mm     800 mm     240 kg 

Distribution cabinets 
UC 2088                      2000 mm    800 mm     800 mm     250 kg 

(*3: Standard cabinets with six 40 kVA modules need the additional
distribution cabinet.) 
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BENNING worldwide 
Austria 
Benning GmbH 
Elektrotechnik und Elektronik 
Eduard-Klinger-Str. 9 
3423 ST. ANDRÄ-WÖRDERN 
Tel.: +43 (0) 22 42 / 3 24 16-0 
Fax: +43 (0) 22 42 / 3 24 23 
E-mail: info@benning.at 

Belarus 
IOOO BENNING 
ul. Belorusskaya, 51-25 
224025 BREST
Tel.: +375 162 / 97 47 82 
Fax: +375 162 / 29 33 77 
E-mail: info@benning.by 

Belgium 
Benning Belgium 
branch of Benning Vertriebsges. mbH
Essenestraat 16 
1740 TERNAT 
Tel.: +32 (0) 2 / 5 82 87 85 
Fax: +32 (0) 2 / 5 82 87 69 
E-mail: info@benning.be 

Croatia 
Benning Zagreb d.o.o. 
Trnjanska 61 
10000 ZAGREB 
Tel.: +385 (0) 1 / 6 31 22 80 
Fax: +385 (0) 1 / 6 31 22 89 
E-mail: info@benning.hr 

Czech Republic 
Benning CR, s.r.o. 
Zahradní ul. 894 
293 06 KOSMONOSY 
Tel.: +420 / 3 26 72 10 03 
Fax: +420 / 3 26 74 12 99
E-mail: odbyt@benning.cz 

France 
Benning 
conversion d’énergie 
43, avenue Winston Churchill 
B.P. 418 
27404 LOUVIERS CEDEX 
Tel.: +33 (0) / 2 32 25 23 94 
Fax: +33 (0) / 2 32 25 13 95 
E-mail: info@benning.fr 

Germany 
Benning Elektrotechnik und Elektronik 
GmbH & Co. KG 
Factory I: Münsterstr. 135-137 
Factory II: Robert-Bosch-Str. 20 
46397 BOCHOLT 
Tel.: +49 (0) 28 71 / 93-0 
Fax: +49 (0) 28 71 / 9 32 97 
E-mail: info@benning.de 

Great-Britain 
Benning Power Electronics (UK) Ltd. 
Oakley House, Hogwood Lane 
Finchampstead 
BERKSHIRE 
RG 40 4QW 
Tel.: +44 (0) 1 18 / 9 73 15 06 
Fax: +44 (0) 1 18 / 9 73 15 08 
E-mail: info@benninguk.com 

Hungary 
Benning Kft. 
Power Electronics 
Rákóczi út 145 
2541 LÁBATLAN 
Tel.: +36 (0) 33 / 50 76 00 
Fax: +36 (0) 33 / 50 76 01 
E-mail: benning@benning.hu 

Italy 
Benning Conversione di Energia S.r.L 
Via 2 Giugno 1946, 8/B 
40033 CASALECCHIO DI RENO (BO) 
Tel.: +39 0 51 / 75 88 00 
Fax: +39 0 51 / 6 16 76 55 
E-mail: info@benningitalia.com 

Netherlands 
Benning NL 
branch of Benning Vertriebsges. mbH
Peppelkade 42 
3992 AK HOUTEN 
Tel.: +31 (0) 30 / 6 34 60 10 
Fax: +31 (0) 30 / 6 34 60 20 
E-mail: info@benning.nl 

Poland 
Benning Power Electronics Sp. z o.o. 
Korczunkowa 30 
05-503 GLOSKÓW 
Tel.: +48 (0) 22 / 7 57 84 53 
Fax: +48 (0) 22 / 7 57 84 52 
E-mail: biuro@benning.biz 

P. R. China 
Benning Power Electronics (Beijing) Co., Ltd. 
No. 6 Guangyuan Dongjie 
Tongzhou Industrial Development Zone 
101113 BEIJING 
Tel.: +86 (0) 10 / 61 56 85 88 
Fax: +86 (0) 10 / 61 50 62 00 
E-mail: info@benning.cn 

Russian Federation 
OOO Benning Power Electronics
Domodedovo town, 
microdistrict Severny,
"Benning" estate, bldg.1
142000 MOSCOW REGION
Tel.: +7 4 95 / 9 67 68 50 
Fax: +7 4 95 / 9 67 68 51 
E-mail: benning@benning.ru 

Serbia 
Benning Power Electronics doo 
Kornelija Stankovića 19 
11000 BEOGRAD 
Tel.: +381 (0) 11 / 3 44 20 73 
Fax: +381 (0) 11 / 3 44 20 73 
E-mail: info@benning.co.rs 

Slovakia 
Benning Slovensko, s.r.o. 
Kukuričná 17 
83103 BRATISLAVA 
Tel.: +421 (0) 2 / 44 45 99 42 
Fax: +421 (0) 2 / 44 45 50 05 
E-mail: benning@benning.sk 

South East Asia 
Benning Power Electronics Pte Ltd 
85, Defu Lane 10 
#05-00 
SINGAPORE 539218 
Tel.: +65 / 68 44 31 33 
Fax: +65 / 68 44 32 79 
E-mail: sales@benning.com.sg 

Spain 
Benning Conversión de Energía S.A. 
C/Pico de Santa Catalina 2 
Pol. Ind. Los Linares 
28970 HUMANES, MADRID 
Tel.: +34 91 / 6 04 81 10 
Fax: +34 91 / 6 04 84 02 
E-mail: benning@benning.es 

Sweden 
Benning Sweden AB 
Box 990, Hovslagarev. 3B 
19129 SOLLENTUNA 
Tel.: +46 (0) 8 / 6 23 95 00 
Fax: +46 (0) 8 / 96 97 72 
E-mail: power@benning.se 

Switzerland 
Benning Power Electronics GmbH 
Industriestrasse 6 
8305 DIETLIKON 
Tel.: +41 (0) 44 / 8 05 75 75 
Fax: +41 (0) 44 / 8 05 75 80 
E-mail: info@benning.ch 

Turkey 
Benning GmbH Turkey Liaison Office
19 Mayıs Mah. Kürkçü Sokak No:16/A
34736 Kozyatağı
Kadıköy / ISTANBUL
Tel.: +90 (0) 2 16 / 4 45 71 46 
Fax: +90 (0) 2 16 / 4 45 71 47 
E-mail: info@benning.com.tr

Ukraine 
Benning Power Electronics 
3 Sim'yi Sosninykh str. 
03148 KYIV 
Tel.: +380 (0) 44 / 5 01 40 45 
Fax: +380 (0) 44 / 2 73 57 49 
E-mail: info@benning.ua 

U.S.A. 
Benning Power Electronics, Inc. 
1220 Presidential Drive 
RICHARDSON, TEXAS 75081 
Tel.: +1 2 14 / 5 53 14 44 
Fax: +1 2 14 / 5 53 13 55 
E-mail: sales@benning.us 




