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General

e

generation of inverter.

Sophisticated production

The TEBEVERT lll is a new

methods and high-quality
electronic components are

utilized on this range of
equipment.

The use of modern
semiconductors with high
switching frequencies provi-
des compact construction,
low weight and a very high
efficiency.

Fig. 1: Inverter
2500 VA

The inverters can be
connected in parallel by
special technology. So,
systemsinNor N +1
redundancy can be realised.
Parallel connection can be
used for increasing the
power and thus system
extension on site is pos-
sible for increased power
demand.

Systems with upto 5 inver-
ters connected in parallel are
possible.

All monitoring and control
units are designed to be
intrinsically safe so that an
uninterrupted supply of the
connected load is ensured.

These products have a very
good dynamic range. At load
peaks of 0% —100 % —0 %,
fluctuations and voltage
surges are corrected within
a very short time.

In order to increase the avai-
lability of the system a
mechanical by-pass can be
provided. In case of inverter
failure the system can be
manually switched to mains

supply (Fig. 2).

The EUE (electronic by-
pass) is another component
for increasing the system
security. Using of the EUE
loads are directly

switched to the mains in
case of overload or faults in
the inverter (Fig. 3).

This switch-over is made
almost without interruption.
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Technical

data:
1000 VA,
1500 VA,
2500 VA,
5000 VA,

6 Type

TEREVERT

Input DC voltage: see type table Humidity class: F

Permissible deviation: +20%,-15% Cooling: temperature controlled

Disconnection value: 1,7 V/C +/- 1V forced ventilation
24V/C+/-1V

Connection value:

2,051t02,1V/C

Ripple of the
input voltage:

max. 5 % rms.
(2 mV reverse smoothing

Protection class:

1to VDE and IEC 950
(EN 60950)

Mechanical design:

19”, rack

for 48 V and 60 V) Dimensions: see type table
Nominal power: see type table
Output voltage: 230V Protection class: IP 20 (without terminals)
Efficiency: approx. 85 % Painting: RAL 7032 for front panel
Instruments: Output current,
Static deviation: +/- 5 % at total loading -, bargraph
nominal voltage - and Indications: - Output voltage present

power factor range

Frequency:

50 Hz

Constance of frequency:

+/- 0,1 % (at self-step)

Mains control of frequency:

+/-3 %

- Fault

- Overload

- Mains synchronisation
- Parallel operation

Power factor range:

0,7 ind. to 0,8 cap.

Voltage form:

sine- wave

Distortion factor:

< 3 % (at linear load)

Pot.-free contact:

- Fault
(delay approx. 10 sec.)
Connections at the rear

Overload capacity:

2 x | nom. For 1,3 sec.,

cut-off after 40 sec. Connections: - AC-side: Plug
Crest factor load: (max. peak current 2,8 | - DC-side:
nom. at higher crest factor * 1 D-Sub-Plug
permissible nominal * 2 screw-bolts
current will reduce). * 3 Plug

Radio interference:

limiting class B ac. to

Indications and remote control by D-Sub-plug

(* 2 terminal strip, * 3 plug).

EN 55022 B
Noise level: <55 dB (A) at fan Earthing bolts: M 6 bolts
operation EUE/Parallel operation: Plug connector
Ambient temperature: +5°Cto+40°C Options: - SUE Operation
(option: + 55 °C) - EUE Operation
Installation height: up to 1000 m above sea - Parallel operation
level
Climatic environment *1 1000 VA *2 1500 VA, 2500 VA,
Conditions: IEC 721-3-3 (3K3) *3 5000 VA

6 Type table

Inverter
with
integrated
mechanical
by-pass

Type Input Input current at Output Dimensions Weight

voltage cos phi 0,8 and nominal  power HxWxD [kg]
input voltage

G 48 E 230/ 4,4/2rfg-PWE1,0 48V 18,7 A 1000 VA 134 x 483 x 300 11

G 60 E 230/ 4,4/2rfg-PWE1,0 60V 150A 1000 VA 134 x 483 x 300 11

G 24 E 230/ 6,5/2rfg-PWE1,5 24V 56,5A 1500 VA 177 x 483 x 400 19

G 48 E 230/10,9/2rfg-PWE2,5 48 V 46,3 A 2500 VA 177 x 483 x 400 19

G 60 E 230/10,9/2rfg-PWE2,5 60V 37,0A 2500 VA 177 x 483 x 400 19

G 110 E 230/10,9/2rfg-PWE2,5 110V 20,2 A 2500 VA 177 x 483 x 400 19

G 220 E 230/10,9/2rfg-PWE2,5 220V 10,0A 2500 VA 177 x 483 x 400 19

G 48 E 230/21,7/2rfg-PWE5,0 48V 92,0A 5000 VA 177 x 483 x 450 28

G 60 E 230/21,7/2rfg-PWE5,0 60V 740A 5000 VA 177 x 483 x 450 28

G 110 E 230/21,7/2rfg-PWE5,0 110V 40,4 A 5000 VA 177 x 483 x 450 28

G 220 E 230/21,7/2rfg-PWE5,0 220V 20,0A 5000 VA 177 x 483 x 450 28

Type Input Input current at Output Dimensions Weight
voltage cos phi 0,8 and nominal  power HxWxD [kg]

input voltage

G 48 E 230/ 4,4/2rfg-PWE1,0 48V 18,7 A 1000 VA 177 x 483 x 300 17

G 60 E 230/ 4,4/2rfg-PWE1,0 60V 150A 1000 VA 177 x 483 x 300 17

G 24 E230/ 6,5/2rfg-PWE1,5 24V 56,5 A 1500 VA 223 x 483 x 400 21
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Parallel
operation of
inverters

| —

Conventional inverter
systems operate with a
“passive redundancy”

i.e. the mains does not
supply the loads directly
but will be connected in a
fault situation.

In contrast to this,
parallel operating inver-
ters, that are actively
supplying the load (N or
N+1 operation) offer an
“active redundancy”.

This operation mode
requires a reliable exchan-
ge of information by

the inverters via control
signals.

Furthermore a faulty unit
has to be identified

and switched off before
the common busbar is
affected. The Tebevert Il
inverters fulfil the above
conditions.

Parallel connection is
controlled via a master-
slave operation. In case of
a faulty master a new
master will be selected
automatically and the
loads are uninterrupted.

The compact construction
of the inverters offers
redundant systems in

one housing. Apart from
the inverters, rectifiers,
electronic by-pass and
the distribution can

be installed here. (Fig. 5).

The location of the wiring

permits a safe exchange of

items during operation.

TEBEVERT

d) Fig. 5: Inverter system
5 x 2,5 kVA with EUE
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(5 Fig 6:
Inverter
with SUE

By means of a switch, the
SUE enables the operation
modes “inverter priority“
and “mains priority” to be
selected.

In case of mains priority
operation, the loads are
directly fed from the
mains and in case of
mains failure, they are

switched to the
standby inverter.

The voltage gap is
approx. 100 ms. In
case of inverter prio-
rity operation, the
loads are permanently

In the event of failure in
the inverter or overload,
they are switched to the
present mains.

The voltage gap also is
approx. 100 ms.

supplied via the inverter.

For all 1 and 1.5kVA inver-
ters, the SUE can be instal-
led into a standard inverter
cabinet, this will increase
the overall size by 2U.

For the 2.5kVA inverter,
the SUE is installed into a
separate 19" rack mounted
cabinet and measures 3U
hight and 260mm deep.

® Static hy-
pass EUE

Loads of systems with
EUE are permanently
supplied via the inverter.

4

The voltage gap, arising in
the event of failure in the
inverter or overload,

is < 1,5 ms. So, even
sensitive electronic loads
can be supplied without
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any problems. The overlo-
ad behaviour is approx.

5 x | rated for 100 ms, so
loads with high inrush cur-
rents can also be connec-
ted.




TEREWVERT

Output diagrams The control of parallel connected inverters
6 ensures a uniform power distribution among
the modules. The currents and bus voltage at a

load of 1,11 kW is shown in fig. 7. Both inverters
are actively supplying the load.
f\ /\ @ Output current inverter 1

. I / @ Output current inverter 2

@ Bus voltage
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Fig. 7: Two inverter parallel / \
On failure of inverter A inverter B takes the full j J J
current load without a interference of the voltage.
(Fig. 8).

Fig. 8: Failure of one inverter

After fault clearance the inverter is connected in
parallel again. In Fig. 9 (see unit A) bringing up
the current on the inverter can be critical.

The bus voltage is not affected.
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The Tebevert IIl inverter range can supply linear and @ / /

non-linear loads. Fig. 10 shows currents at combina- IERRY SRR \ : / AR \ g \ : / e
tional circuit part-load of 600 VA. A crest factor load

of max. 2,5 : 1is permissible. Parallel connected \-\/ \-\/ \/

units will enlarge this result accordingly.

Fig. 10: Supply of a non-linear load.

BENNING
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BENNING worldwide

Austria Hungary South East Asia

Benning GmbH Elektrotechnik und Elektronik Benning Kift. Benning Power Electronics Pte Ltd
Eduard-Klinger-Str. 9 Power Electronics 85, Defu Lane 10

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 0162/2207 21

E-Mail: info@benning.brest.by

Belgium

Benning Belgium

Power Electronics

Z. 2 Essenestraat 16
B-1740 Ternat

Tel. 02/58287 85

Fax 02/58287 69
E-Mail: info@benning.be

Croatia

Benning Zagreb d.o.0.
Trnjanska 61

HR-10000 Zagreb

Tel. 1/6197 060

Fax 1/6197 059

E-Mail: benning.zg@zg.t-com.hr

Czech Republic

Benning CR s.r.o.

Zahradni ul. 894

CZ-293 06 Kosmonosy
(Mlada 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

Theo Benning

Elektrotechnik und Elektronik GmbH & Co.KG
Miinsterstr. 135-137

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. 033/507600

Fax 033/507601
E-Mail: benning@vnet.hu

Ireland

Theo Benning GmbH

North Industrial Estate
Whitemill North
IRE-Wexford / Rep. Ireland
Tel. 053/9176900

Fax 053/9141841
E-Mail: benning@benning.ie

Italy

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

1-40033 Casalecchio di Reno (BO)
Tel. 051/758800

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. 022/7578453/7573668-70
Fax 022/7578452

E-Mail: biuro@benning.biz

P.R. China

Benning Power Electronics (Beijing) Co., Ltd.

Tongzhou Industrial Development Zone
1-B Bei Er 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 495/9676851

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
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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. 214 5531444

Fax 214 5531355

E-Mail: sales@benning.us
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