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Inverter Systems

For Nuclear Power Plants
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#Eix General

HTZBIENZ &N S NE SRR EMRIZ  Due to the very stringent safety requirements for equipment
TP RO R K, b THERZBITE A installed in Nuclear Power Plants (NPP) and the long operating
FEFRRAGRITHE@AlIR40 FRLE, FEFNHE  periods of such plants, the BENNING inverter systems for NPP
IZEBUE 1 -ER IR R AT HERRERK, #2558 applications have been designed for a life time of more than 40
st AN R EESREF 2R 1-EAE  years. The inverter systems have also been designed and quali-

R#AT fied to fulfill seismic and other NPP requirements and are manu-
factured and tested according to the quality procedures required

FEREZBIPHL T REHNIEEEERIR: for 1-E NPP applications.

e DCS 2%t The inverters are ideally suited to provide safe backup power to

o ITHEN RS all loads found in a NPP including for instance:

o UEUR AL

N EImESA e DCS systems

o KRS o Computers -

e Instrumentation and Metering )

PR ERENE R R E RN B E AR * Vialves
ST B R SRR B (= BB RSS2 M * Motors

The inverter, together with a battery and battery charger, isolates the
loads from irregularities and power outages on the mains supply.

BAHTRERT ' Static inverter family

o H R A5 22 22 51| WPE * Single-Phase Inverter Series WPE

o = HHE TR AR FIWPD o Three-Phase Inverter Series WPD
BME R Zs 4k 2 100%, 2SR ISR RERIE The regulation characteristics of this range of inverters results
TEERME . in very small voltage deviations, even with load changes of

one hundred percent.
XFMS IR AEAE (1IGBT) FERA, &
5o B IT(SBS) MINBRFRIAEE5S1E. Both series are manufactured using Transistor (IGBT) technol-
ogy and have an electronic bypass (SBS) and a built-in serv-
RS ER A RS IR ELED AR E B R ice bypass switch.

YRR ESIEITHEEEITAM IIERR. The function and warning LEDs are on the front control panel,
together with a mimic diagram.

The inverters are designed for continuous inverter operation
as well as for stand-by operation.

B #Hi% 2588 WPE / Single Phase Inverter - WPE =1Hi# 38§ — WPD / Three Phase Inverter - WPD
H 7 JE / DC Voltage 110 (125) 220 Hi7iH JE / DC Voltage 110 220
5) 5 5 5)
10 10 10 10
20 20 20 20
30 30 30 30
AR H IR 40 40 40 40
Inverter output power 50 50 PR H I 50 50
[kVA] 60 60 Inverter output power 60 60
80 80 [kVA] 80 80
100 100 100 100
- 120 120 120
= 160 160 160
- 200 - 200
H'EAR =A% / Other ratings on request - 288

HE A ER]% / Other ratings on request
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Function
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AL LHRNEREIERE, ARINMNZEHR
HE R TIRRS . XMUIRETTHRE, BIELE
560 Fit A A BT 5= B i R Bt th — 456 o

The DC voltage is converted into AC in the inverter using sine-
wave optimised pulse width regulation. Due to the relatively high
switching frequency compared to the basic frequency and the
optimised regulation of the pulse width a low distortion factor is
achieved with low filtering needs. This again contributes to good
dynamic behaviour under load changes.

In the event of mains interruption or failure, the battery con-
nected to the DC input immediately provides power to the
inverter to supply the load without any interruption. In this
case a signal indicates that the inverter is operating on bat-
tery. An alarm is raised if the battery voltage falls below an
adjustable threshold.

Automatic change-over of the load to the bypass mains or a
suitable spare installation occurs if the supply from the invert-
er falls outside the preset tolerances.

The SBS component of the installation facilitates uninterrupt-
ed change-over to direct mains supply (bypass mains), keep-
ing the specified tolerances. The change-over can be initiated
manually or automatically by a control signal.

The monitoring is autonomous and prevents incorrect opera-
tion of the installation and any illogical switching functions of
the SBS electronic bypass.

Thus, for example, an uninterrupted change-over, whether
automatic or manual, is only possible when the voltage, fre-
quency and phase conditions of the inverter are synchronised
with the bypass mains. Mains deviations, which lie outside
the preset tolerances cause blocking of the changeover, or if
the inverter fails, a change-over with an interruption.

A change back can only occur to a functioning inverter, and is
in every case uninterrupted even if the mains should fail on a
test change-over.




INVERTER SYSTEMS

HLERINERT Inverter power section
FEEY Main components
o I NIRIR B o Input filter

o BIKE(1GBT) 2528
o IR AT R B8

o R 28

o B[R4 BEhT b

o [5]4 FEHE

RIFEE
o f i N AR BN [ IR AR 9P
o B PRIATAR I
» RERAAERIR
e IREREKMN
* TREMT
o FT RIS B EEAN ()
o BRI AR BERM (KH)

THA

e Inverter bridge with transistors (IGBT)

e Qutput transformer with galvanic isolation
e Qutput filter

e Quartz timer

 Synchronising circuit

Protection devices

e Protection devices for control and auxiliary current
circuits

e Electronic output current limiting

e Electronic transistor current limiting

e Temperature monitoring of semiconductors

e Functional monitoring

e OQvervoltage monitoring with inverter off (output)

 Undervoltage monitoring with inverter off (input)

Potential-free contacts wired to terminals

“EERET
« EIEIT

BB

BT HRHE

o A

 ETEHE (HTRETR)

Fapilk GHBIFX)

e Input operation

© Mains operation

e Battery discharging

o SBS fault

e Mains interference

e |nverter fault (other alarms are available on request)

Manual change-over (bypass switch)

KENEFIZ BRI RN B B4R 42N

UK B A AL FE

A manual change-over switch is built into the equipment to per-

mit switching as required for servicing purposes.

E 15.1 T52 b e :
X3 @ ; Q2 :
; [ = o 5
S — "G :
Bypass transformer cabinet o ;
i ;
Pulse unit .
...................................................... P o
A | B | ece
X6 L1.1 F1 L2 1z Q2 L12
R e ZAet S () R
~ o :
JE'I B J_CB ‘; | L Bypass .
" - Test
’; T AR TS » Nisrmal
T A43
i £y I i Measurement card A27
Auxilary Spare Inverter Inverter Static switch || Signaling Measuring
power control control (bypass) system
supply addition control
for 3 Phase
Al A2 A3 Ad A5 A6 A7
A50 I
A65 | Digital front panel Display | | Inverter alarm relays A70

AR E AR | Inverter Single Line Diagram




INVERTER SYSTEMS

ﬂlg%évl'*ﬂ ZITET Instruments and operating indicators
T Analog Instrumentation
o A FRMIH AR « \oltmeter for the inverter output voltage
o AR BB E « Ammeter for the inverter ouput current
o A FMIHMER (HENERIE) * Frequency meter for the inverter output frequency
(other meters are available on request)
HERIT
o 55 RE T EBAE FE R FRERE Digital Instrumentation
o WASIRA N\ FEEFAERIR o Mains feed bypass:
o WATERMIL : MHEBE, HBR, ME, Voltage per phase and frequency
AESEEEERTHAEHEE (WEHE o Inverter input circuit:
AEMRRE), REBRBERRAFEE Voltage and current
e Inverter output:
ARG TERMEEB U TER Voltage per phase, current per phase, frequency,
s HMMBEIER loading indicator in percent and bargraph per phase
o YL ERIEAT and total, maximum battery current storage
o WA ESE RIEE
o ARt Mimic diagram with integrated optical indicators
o SERkAt R o DC voltage present
o SZRE T AT A o Inverter operation
e BENE T o Inverter voltage correct
* FRIFESHRIE o Inverter on load
A SRl o Bypass on load
o JERATIR B L 4 e Bypass mains present
e Automatic operating mode
e Manual change-over operating mode
e Electronic switch ready
e L amp test button
| I
| Invarter WPE 100 kWa  FRRFR
17| - = R
BHRHFERET
\ . Digital display with mimic diagram
ZiRkAsEO Alarm and Status Interface

B,%T*/T\/EE’] FiEARERE AN, I RA AL ER(S  Besides the standard potential free alarm contacts, the Invert-
#O, AIRLE AN (Rs232, RS485) FoimFessl 2 er can be equipped with an interface unit (protocol gateway)
GraNDCSEL LA MR TIBIS. RIIEEC S FPiB(S1Y,  which allows communication with a remote control system

?ZDI\/IODBUS PROFIBUSES . AT Tl EE N IEN such as a DCS via a serial (RS-485, RS-232) or Ethernet con-
IR AL pUAR =S nection. Multiple protocols such as MODBUS, PROFIBUS and

others are available. For safety reasons this interface only
allows monitoring, but no control of the inverter.
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BRI

WPEFHWPD
BRASE BHEFEERZRSIWPE =HEBRRFIWPD
FETEREA
HNENE B R 110 V, 220 V 48V, 80 V,110 V, 220 V
WANBEEE -10% 2 +20% 15% Z| +20% (60VERLEA-10%E]+20%)
MR BRI <10%BE
JEBNET <giz
AN B R 230 V, N, PE 400/230 V, 3-ph., N, PE
M B EEAEEE +5%
W BEEE
B + 1%
A +4% (100%HEHZH)
R : | 2% GooxhF@mng)
VA=A 8] < 25 ms
i EE R RESFK
I8 E ¥ < 3%
=20 NS 100% (GER/BEIE)
SOESEIP) 150%, 60s; 125%, 10min; 110%, 20min
g BRI BEERIP, SRR 2E 5, 5B
ERRE TS 50 (60) Hz*0.1%H ElZ s B [E 5
355 50 (60) Hz*+6% (HAMSEER]E)
BRI TE5%R
ERAREE <3% LMEE
BHFRAEN IEC/EN 61000-6-2, IEC/EN 61000-6-4 EN5009 1-2
AUNERY omkMBl0ZS I 1) | omEMEl0Z I 2)
—RSH

AFEERE (100%51 %)

0 2 40°C (A% -10 °C B +55 C)

ATFHERE -20°C & 70°C (DIN 4004045/ HSZR)
ITEER <95% rH.ICEREE (DIN 40040%RH FER)
TR (BEHH) < 1000m 2)

R 50-70dB, BUR T H Th 3

53R ake345 IP20 (IEC60529FR/E, AT IERL & FH 1P &S 4)
EREE RAL7032(RIIERL HEHIE)
AEFR BEAEINA, BURTFHH IR AN

BER (FEnH)

88.5%-93%HUR T RN [E 5 86%-93%BUR T A EH S

DINE F K08 B0 0B 14 R

DEBRERE BUEFTRERELE




Technical data

WPE and WPD inverters

WPE (single phase)

WPD (three phase)

Inverter input

Input voltage:

110V, 220V

48V,60V,110V, 220V

Input voltage range:

-151t0 +20 %

-1510 +20 % (at 60 V -10 to +20 %)

Effect of inverter current on DC rails:

<10 % eff.

Switch-on current:

< |-nom

Inverter output

Output voltage:

230V, N, PE

400/230V, 3-ph., N, PE

Adjustment range of ouput voltage:

+5%

Vloltage tolerance
Static:
Dynamic:

+1%

+ 4 % for 100 % load change

Asymmetrical load:

+ 2 % for 100 % off-centre load

Regulation time: < 25 msec

Nominal ouput current: see type table

Crest factor: <3%

Motor load: 100 % permitted (note starting current)

Overload behaviour:

150%, 60s; 125%, 10min; 110%, 20min

Short-circuit behaviour:

short-circuit proof, short circuit current 2 x I-nom. for 5 sec.

Output frequency: 50 Hz (60 Hz) + 0,1 % quartz or mains synchronised
Synchronisation range: 50 Hz (60 Hz) + 6 % (other ranges selectable)
Wave-form: sine wave

Distortion factor: < 3 % with linear load

Radio interference grade (EMC):

IEC/EN 61000-6-2, IEC/EN 61000-6-4, EN 50091-2

Permitted power factor:

0,0ind.- 0,0 cap. 1)

0,0ind. - 0,0 cap. 2)

General

Permitted ambient temp.: (100% Load)

0to 40 °C (Optional -1

0 °C to +55 °C)

Permitted ambient storage temp.:

—20...+70 °C (class HS, according to DIN 40040)

Humidity class:

< 95% r. H. (class F, according to DIN 40040) without condensation

Permitted installation height at nominal load:

< 1000 m above sea level 2)

Noise level: ca. 50 - 70 dB (A) depending on power rating
Type of protection: IP 20 according to IEC60529 (standard, higher protection available as required)
Paint finish: RAL 7032, structural paint, other colors available as required

Type of cooling:

natural or forced air cooling with redundant fans (depending on power rating)

Efficiency at nom. load:

88.5 — 93% depending on type

86 — 93% depending on type

1) Derating from cos phi 0,8 ind. to 0,0 cap.

2) Derating for higher altitudes

Data subject to change
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3Ei# / Africa

Benning Office Africa
Kurfirstenstr. 16

D-82110 Germering

Tel. 89/8007 75 68

ax. 89 /80 07 75 69

E'EIMaiI: info-africa@benning.de

BiitbFl / Austria

Benning GmbH Elektrotechnik und Elektronik

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

H & S Hf / Belarus

1000 BENNING Belarus

ul. Derzinskogo, 50

BY-224030, Brest

Tel. 0162 /22 07 21

Fax 0162 /2207 21

E-Mail: info@benning.brest.by

tb IR / 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

T T HF / Croatia
Benning Zagreb d.o.0.
Trnjanska 61

HR-10000 Zagreb

Tel. 1/6312280

Fax 1/63 12289
E-Mail: info@benning.hr

£33 / 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
] =:Robert-Bosch-Str. 20
D-46397 Bocholt

Tel. 02871/93-0

Fax 02871/93297

E-Mail: info@benning.de

#i[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

® 5 #I / Hungary
Benning Kft.

Power Electronics
Rékoczi Ut 145

H-2541 Labatlan

Tel. 033/5076 00

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

BEXF/ ltaly

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

8= / 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 o.0.
Korczunkowa 30

PL-05-503 Gloskow

Tel. 022/7578453/7573668-70

Fax 022/7 578452
E-Mail: biuro@benning.biz

th[E / P.R. China

ETRABRF (ER) BRRF

JtEmEMNTUFEX
k—#1-B5

R4 101113

B3i% 010 61568588
f£E 010 61506200
FEHB: info@benning.cn

1% BHT / 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

Hri& SRR / Slovakia
Benning Slovensko, s.r.o.
Kukuri¢na 17

SK-83103 Bratislava

Tel. 02 /44459942

Fax 02 /44455005

E-Mail: benning@benning.sk

BENNING

32 / South America
Benning Office South America
Lavalle 637

AR-1876 Bernal, Buenos Aires
Argentina

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

Z @k / 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

T 8 / Sweden

Benning Sweden AB

Box 990, Hovslagarev. 3B
S-19129 Sollentuna

Tel. 08 /6239500

Fax 08/969772

E-Mail: power@benning.se

#5 / Switzerland

Benning Power Electronics GmbH
Industriestrasse 6

CH-8305 Dietlikon

Tel. 044 /8057575

Fax 044 /8057580

E-Mail: info@benning.ch

BAHESF / 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

5552 / 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

=E/USA.

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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