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MNMpe3eHTauus / Presentation .

o Bonee 60 IET HA PbIHKE

Komnanus «International Capacitors S.A.» npenctaenser coboii
eMHYO KOMMOHWIO, PABOTAIOLLYIO HA MCMIGHCKOM M MEXAyHAPOA-
HOM PBIHKAX M HO MPOTSXKEHUM MHOTUX NET CMELMANU3MPYIOLLYIOCS,
B OCHOBHOM, HO MPOM3BOACTBE KOHAEHCATOPOB 15 SMEKTPUHECKUX
yctaHosok. Kommepueckasi mapka LIFASA, cywiectsyiowas Ha peiH-
ke B TeueHne 60 neT, a Takke HenpepbIBHOE TEXHUYECKOE M Tex-
HOMOMUYECKOe PA3BMTME MO3BOMMMO KOMMOHWM MPUCMOCOBUTLCS K
M3MEHSIIOLLMMCS! YCTIOBMSIM M CErORHSILLIHMM TPEGOBAHMSAM PhIHKA.

Konpercatoper LIFASA cyuiectayiot Ha peiHke ¢ 1949 ropga. Bonee
50% u3 Hux 6bino noctasnero B 80 CTPAH HA MSATHU KOHTUHEHTAX.
KoHpeHcaTopbl npousBogsTcsi B COOTBETCTBMM C EBPOMEMCKMMM
M OPYrMMM MEXOYHOPOAHBIMM CTOHAOPTOMM. DTW KOHAEHCATOPbI
MMEIOT BONbLLIOE KONMUECTBO CePTMMMKATOB COOTBETCTBMS.

® MOorEe THAN 60 YEARS OF HISTORY

International Capacitors S.A. is a consolidated company in both
Spanish and international markets thanks to many years of experi-
ence and dedication to what it has been its product par excellence
along its history: the capacitor for the electrical installation. With its
commercial brand name LIFASA, present in the market for 60 years
and a constant technical and technological evolution, it has suc-
ceeded in getting adapted continuously to the progress and market
requirements nowadays.

LIFASA capacitors are present in the market since 1949. More than
50 % are exported to 70 countries in five continents. Capacitors
are manufactured according to European and other International
Standards. They have obtained large number of certificates and
approvals.

YEARS

60.
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® BbiCOYANLLME CTAHOAPTbI KAYECTBA

C camoro Hauana komnakms «International Capacitors S.A.» siens-
NOCh HOBATOPOM B OBNIACTH YiyULLEHMS! KAHECTBA CBOEH MPOTYKLIMM.
C 1987 ropa B KOMMOHMM [EMCTBYET CMCTEMO KOHTPOSSI KQYECTBA
B cootetctBM co CranpapTtom ISO2000, kotopast nepuogmuecku
nposepsieTcs mexxayHapoaHbimi opraHamu. K HacTosiemy Bpe-
MeHM OHa 6bINa AATUKPATHO CepPTMULMPOBAHA HA COOTBETCTBUE
1SO9001:2008, 1SO14001:2004, OSHAS 18001:2007 u IEC QC
080000-RoHS, uto rapaHTUpyeT BbiCOKOe KAYECTBO M3roTOBMEHMS!
MPOAYKLMM, MPH STOM €€ NPOU3BOACTBO SKOSOMMUHO M OTBEUOET Tpe-
Gosanmam besonacHocTu Tpyaa. popyKums Takke cooTeeTcTeyeT
Tpebosaruam Cranaapra UNE-EN 16001:2010 B wactn pauo-
HOMBHOrO MCMOMb30BAHMS SHEPIUM.

Bce n3penus, copepxalupmecs B AOHHOM KATANOre, MONHOCTLIO COOT-
BeTCTBYIOT TpebOoBAHMSM [IMpeKTHBLI 06 OrpaHMUEHMH UCMONb30BA-
HWSI ONPEAENeHHbIX ONACHBIX BELLECTB MPW NMPOU3BOACTBE SMEKTPH-
4ECKOro M anekTpoHHoro obopyaosanms (RoHS).

® HIGHEST QUALITY STANDARDS

International Capacitors S.A. has been from its beginnings a pio-
neering company in the promotion of the quality of its products. Since
1987, it maintains an 1ISO9000 Quality System periodically audited
by international bodies. At present, it has quintuple certification
ISO9001:2008, 1SO14001:2004, OSHAS 18001:2007 and IEC
QC 080000-RoHS, that guarantees the highest quality standards in
its products, while they are manufactured in a way both environmen-
tally friendly and safe and healthy for its workers. It also has energy
efficiency cerfification UNE-EN 16001:2010

All products included in this catalogue fully comply with the require-
ments of RoHS Directive.

™

Intertek Intertek

© KOoMMIEKCHBIE YCnyrn

KomnaHusi okasbIBaeT ycryrm BbICOKOrO KAYeCTBA, MAKCMMANBbHO
YAOBNETBOPSIOLLME NOTPEOHOCTAM 3AKAZUMKA.
® KOHCYSETMPOBOHME MO SKOHOMUUECKMM M TEXHUUECKMM BOMPOCOM,
® OKa3aHKe NOAAEPXKKM MPH MOHTCXE M BBOAE B SKCMITYATALMIO;
® OKA3CHME MOPAEPXKM B TEHEHME BCEro cpoka cryxBbl uagenwii;
® obyueHme HO TEPPUTOPMM 30KA3HMKA W CBOEH COBCTBEHHON;
® NpefoCTaBEHMe MEXAYHAPOJHOM FOPAHTUM.

KG)KJJ,bIﬁ COTPYAHMK KOMNAHUMU O6HGJJ,06T nO,D,rOTOBKOﬁ 4] MOTMBGLIMeﬁ
K OKTUBHOMY YHOACTMIO B AOCTMXEHNU NOCTOBEHHOM uenu.

Intertek

Intertek

© COMPREHENSIVE SERVICES

The company is commited to give the best service with maximum flex-
ibility to meet customer requirements.

® Economical and technical advices.

e Support in installation and commissioning.

® Permanent support during the whole life of our products.

e Trainig on site and in factory.

e International warranty.

Every person in the company is trained and motivated to participate
actively in achieving this objective.

www.lifasa.com
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TexHun4yeckas nHcpopmaums / Technical Introduction .

TexHnyeckas nHdopmaums

Technical Introduction

KO3PPULMEHT MOLLHOCTU / POWER FACTOR

o OnPEQENEHNE

[Mpu noakntoueHmm no-rpe6m'enﬂ K Lienu MOrmOLLIAETCA TOK, KOTOpPbIM
3CBMCUT OT 3MIEKTPMUECKMX XOPOKTEPUCTMK no-rpe6m'enﬂ. Mpousee-
LeHWe CUnbl TOKO HA MPMIIOXEHHOE HANPSKEHWE HA3bIBOETCS nos-
HOM MOLLHOCTbIO.

lMonHas MOLLHOCTL — 3TO CyMMA OKTUBHOM MOLLIHOCTH, 30TPAYMBAE-
MOJ HQO COBEpLLEHWE MONe3HON PaboTbl (MexaHMUeckoe ABMXeHHe,
HOrpeB), M PECKTMBHOM MOLLHOCTM, KOTOPGS HEOBXOAMMA ANs CO3-
ACHUS MarHuTHOrO Nonsi, obecneunsaioLLero paboTy onpeaeneHHbIx
TnoB notpebuteneit. CooTHOLEHWE MEXHY CKTUBHON MOLLHOCTBIO
M NONHOM MOLLHOCTBIO OMPEeAenseTcs KAk KOs UUMEHT MOLLHOCTH
(PF) (nm B 4ncTOi cHHycoMpanbHOM cucTeme — cos @).

* DEFINITION

When a load is connected to a line, the load absorbs a current that
depends on its electrical characteristics. The product of this current by
the applied voltage is called apparent power.

The apparent power is composed by the active power, that is the one
that the load can supply (as mechanical power or heat) and the reac-
tive power which is needed to generate the magnetic field necessary
for the operation of certain types of loads. The relation between the
active power and the apparent power is defined as power factor (PF)
(or in pure sinusoidal systems cos @):

Axkmuenas mouiHocms / Active power

PF =

IHlonnaa mowynocms / Apparent power

3HaueHre KOBd)d)HLlMeHTO MOLLUHOCTU U3MEHAETCA OT 0 Ao 1.B TOGHMLle 1 npveeaeHbl an6HM3MTEHbeIe 3Ha4YeHus KOBd)d)MLlMeHTO MOLLHOCTH ANl HEKOTOPbIX 06LLWX Harpy3ok.

Power factor value varies from O to 1. Table 1 shows the approximated power factor values for some common loads.

Tabnmua 1/ Tab. 1

Koaduument
TUN HATPY3KW / LOAD TYPE mowmocty / PF
Namna Hakanueakus/Incandescent lamp 1,00
L TiommecuertHas namna/Fluorescent lamp 0,50 - 0,60
OceetnrensbHbii npubop/ Lighting
PrytHas namna/Mercury vapour lamp 0,50
Hatpuesas namna/Sodium vapour lamp 0,50 - 0,60
Acunxponnbiit geuratens/Induction motor Bes Harpysku — ¢ nonHoi Harpyskoi/Unloaded-Full load 0,15-0,85
KonTakTHas ceapka/Resistance welding 0,60
Ceapka/Welding
Jyrosas ceapka/Arc welding 0,50
MhpykumonHas neus/Induction furnace 0,60-0,80
3,
neKTFquCKaﬂ nete [Jyrosas neus/Arc furnace 0,70-0,80
Electrical furnances
Meus conpotuenenms/Resistance furnace 1,00

o KOMIMEHCALIMS PEAKTMBHOM MOLLIHOCTH

HecmoTps Ha TO, YTO PEAKTUBHAS MOLLHOCTb, HeobxopMmasi pns
MHOYKTMBHBIX HOFPY30K, HE MCMONb3yeTcs ANsi COBEpLUEHMs Mo-
nesHol paboTbl, OHA AOMXHA BLIPABATHIBATLCS, NEPEABATLCS M
POCMPEREensTLC Yepes SNEKTPUIEcKylo ceTb. JTo obycnoenmeaet
HEOBXO[MMOCTL UCMONB30BAHMS MOLLHBIX TpaHcdopmaTopos, re-
HEPATOPOB M CETEeM M SIBMSETCA MPMUMHON CyLLECTBEHHBIX MOTEPb
M nopeHusi Hanpskenus B cei. Mo 3Toi npuunHe, GONbLUMHCTBO
MOCTCIBLUMKOB HEKTPOSHEPTMU HASHAUAIOT AOBABOUHYIO CTOMMOCT
HO NOTPEBNSIEMYIO PEAKTUBHYIO MOLLHOCTb. DNEKTPUUYECKME KOHEEH-
COTOPbI, YCTAHOBMEHHbIE OKOMO WMHAYKTMBHBIX HAMPY3OK, CO3AAIOT
PECKTMBHYIO MOLLHOCTb, HEOBXOmMMYIO AN TAKWUX MHEYKTMBHBIX
HArpysoK.

www.lifasa.com

® REACTIVE POWER COMPENSATION

Although the reactive power required by inductive loads is not used
in profitable work, it has to be generated, transported and distributed
through the electrical network. This fact forces to oversize transfor-
mers, generators and lines, as well as provokes the existence losses
and line voltage drops. For this reason, most of the electrical autho-
rities penalize reactive power consumption with additional charges.
Electrical capacitors installed near the inductive loads produce the
reactive power required by these inductive load:s.



Wx NoAKmtoueHHe K 3MEKTPUUECKOH CETH HO3bIBOETCS KOMMEHCALMelt
Wnu noebiLueHuem kosbduLMEHTa MoLLHOCTH. DTo Haubonee 3KoHO-
MUUHBIN, NpocTolt u BesonacHbli cnocob obecnedenms Tpebyemoit
PECKTUBHOM MOLHOCTH. [loBbileHue KO3dUUMEHTA MOLLHOCTH
ACET CrieayioLUMe MPenMyLLECTBA NONb30BATENO:

L) OTC)’TCTBMe HOAUEHKU B CHETE 30 MNOCTABKY 3NIEKTPUHECTBA,

® YMeHbLueHWe norepu COKTUBHOM MOLLIHOCTHU B KCI6eJ1$|X,'

* YBenuuerme SOCTYMHON MOLLHOCTH HO BTOPHUHBIX TpaHcdop-
maropax;

O YCTpGHeHMe NAAEHNUA HANPSXXEHUSA.
DkoHomMA B onnaTe NEKTPO3HEPIruM 3a CHET NIMKBMAALMK fonon-

HUTENBHOM MAATbI 30 PEAKTUBHYIO MOLLHOCTb OKYMOET YCTAHOBKY
KOHEHCATOPOB, Kak npaeuno, 3a cpok ot 12 go 18 mecsues.

Their connection to the electrical network is called compensation or
improvement of the power factor. It is the most economical, easy,
and safe system to supply the required reactive power. Power factor
improvement gives the following advantages to the user:

e Removal of additional charges in the electricity supply
invoice.

e Decrease of active power losses in the cables.
* More power available at the secondary of transformers.

e Reduction of voltage drops.

The savings in the electricity bill obtained by the elimination of the
additional charges for the reactive power allows a fast payback of
the installation of the capacitors, usually ranging between 12 and
18 months.

9KOHOMMS SHEPTUM / ENERGY SAVING

McTtounmk/Source

BE3 KOHAEHCATOPA / WITHOUT CAPACITOR

McTtounmnk/Source

C KOHAEHCATOPOM / WITH CAPACITOR

. PeaktueHas MOLLHOCTb . AkTuBHOS MOLLHOCTb

|:| JocTynHas akTMBHAS MOLLHOCTb

. MonHas mowHocTb

Reactive power Active power Active power available Total power
PACHET COS (p / CALCULATION OF COS ¢
V >
¢2 la |
?1 | |2
2
|
Ir1 |1 :

P, <0,

MNoebiweHue cos @
Improvement of cos ¢
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CUCTEMbI KOMMEHCALIUUN | COMPENSATION SYSTEMS

o UHavBuayAnbHAS KOMMEHCALMS

STOT BMA KOMMEHCOLMM MPUMEHSIETC NSt SNIEKTPOABMIaTENEN,
TpoHc<|>opM0Topos, M B LUENom ans nOTpe6wreneF1, PACCHUTAHHBIX
HO JNMTEnbHBLIA Nepuop, pG6OTbI. KoHpeHcatopbl nogkntouaioTcst
NapannensHO HEMOCPEACTBEHHO K KIIEMMAM nOTpe6wrene171 (pnc. 1).

Mpenmyuwiecrea:

® DKOHOMMSI HO YCTPOMCTBAX ASISt MOLKIIIOUEHMST M OTKITIOUEHMS! KOH-
[IeHCATOPOB.

o CHUXEHME TOKA B CETH, YTO MO3BONSIET UCMOMb3OBATE MEHbLUME
pasmepbl kabeneit u KOMMYTOTOPOB, O TAKXE BblAeneH1e AOMNOMHM-
TENbHOM MOLLHOCTH.

Hepoctarku:

® Bbicokasi CTOMMOCTb CHCTEMBI, MOCKOMbBKY B ClyHde HEMOCTOSIHHOM
paboTsl noTpebuTeneit YaCTb KOHAEHCATOPOB TaKXe He paboTaer.

Tpebyemas KoMMeHcaLMs! Ans aNeKTPopBUraTenei M TpaHchopma-
TOpOB ykasaHa B Tabmmuax 2 u 3.

Bo uabexame onacHOCTH camoBosbyXAEHMs CriepyeT OrpaHMUMTS
MOLLHOCTb koHAeHcaTopa Ao 90% PeaKTUBHOM MOLLIHOCTM SMEKTPO-
AsvraTenst 6e3 HArpy3KM MK MCTIONb30BATb KOHAEHCATOPbI C BCTPORH-
HblM KOMMYTUPYIOLLIMM YCTPOMCTBOM.

® INDIVIDUAL COMPENSATION

This type of compensation is applied to motors, transformers, and
in general fo loads with a long operating time. Capacitors are con-
nected directly in parallel to the terminals of the loads (Fig. 1).

Advantages:

e Savings of devices for the connection and disconnection of the ca-
pacitors.

e Reduction of the current flowing in the lines, allowing the use of
smaller size cables and switchgear and additional power released.

Disadvantages:

* Expensive system, as when the loads do not work full time, part of
the capacitors are kept out of operation.

An indication of the necessary compensation of motors and trans-
formers is given in Tables 2 and 3.

To avoid the danger of self-excitation it is neccesary to limit the power
of the capacitor to 90% of the no load reactive power of the motor or
that the capacitor has an integrated switching device.

Q:=09-1-U 3

Tne:/Where: QC= MouwHocTb koHaeHcaTopa (Bap)

Capacitor power (var)

Puc. 1/ Fig. 1

1= Tok xonoctoro xopa anektpopeuratens (A)
No load current of the motor (A)

Uy, = Hanpsixerne mexay asamm (B)
Voltage between phases (V)

Tabnmua 2 / Tab. 2

MpubnuikeHHbIe 3HAYEHNSI PEAKTUBHON MOLLHOCTH
Approximate values of reactive power

N Asurorene og.:zzn?m og;zaem 0611:2?:?1" 06:'{’55""

kBt/kW JNIC/HP keap/kvar | keap/kvar | «keap/kvar | keap/kvar
7,5 10,0 3,0 3,0 4,0 5,0
11,0 15,0 4,0 5,0 5,0 6,0
15,0 20,0 6,0 6,0 7,5 7,5
18,5 25,5 7,5 7,5 9,0 10,0
22,0 30,0 9,0 10,0 10,0 12,0
30,0 40,0 12,5 12,5 15,0 15,0
37,0 50,0 15,0 15,0 20,0 20,0
45,0 60,0 17,0 20,0 22,0 22,0
55,0 75,0 20,0 25,0 25,0 25,0
75,0 100,0 25,0 30,0 30,0 30,0
90,0 125,0 30,0 350 40,0 40,0
110,0 150,0 35,0 40,0 45,0 50,0
132,0 180,0 40,0 50,0 50,0 60,0
160,0 220,0 45,0 55,0 60,0 70,0
200,0 270,0 50,0 65,0 70,0 80,0
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° uEHTPAﬂMBOBAHHAH KOMIEHCALINA

B Cny"lce 60nbL|JOrO Konu4yecTea p03l'|l4"|Hb|X MHH)’KTMBHI:IX HClrpy-
30K B YCTOHOBKE, MHAMBMAYCNBHOS KOMMEHCALMS MOXKET CTATb He-
peHTabenbHoOM. B 3Thx criyuasix, LEeHTPANM30BAHHAS KOMMEHCALMS
MOCPELCTEOM CBTOMOTHUYECKONM KOHAEHCATOpPHOM baTapemn ¢ asTo-
MOTMYECKMM PeryrMpOBaHUEM SBRSETCS Hauboree NPOCTbIM M KO-
HOMMYHBIM peLueHmem (puc. 2).

O6Lwas  MoLLHOCTL Pa3fensieTcsl HA HECKONbKO KOHAEHCATOPOB,
KOTOpble MOTYT BbiTb MOAKNIoUeHs! Hesaeucumo. KoHtponnep pe-
OKTUBHOWM MOLLHOCTM MOCTOSIHHO M3MEPSIET HEOBXOAMMOE 3HaUEHHE
TOKA [J151 YCTAHOBKM M MOAKIIOHAET MIM OTKITIOHAET KOHAEHCATOPbI
[Nst AOCTUXKEHMS YCTAHOBMEHHOTO 3HAYEHMS COS (.

Mpenmywecrea:

o ObLL0s MOLLIHOCTb KOHAEHCATOPA MEHbLLE, Yem HeobxoaMmo npum
UHAMBUAYQNBHON KOMMEHCALMM;
® CHuXeHMe 3aTPAT HO MOHTOX.

B Tabnmue 4 npuBeneHbl 3HAYEHMS MOLUHOCTEH KOHAEHCOTOPHBIX
Batapeii, HeOBXOmMUMBIX LS MONyHeHWs TPebyemoro MOoBbILLEHMS

cos @.

e CMELLUAHHAS KOMIIEHCALINA

OBbIYHO MPUMEHSIETCS NS YCTAHOBKM, MMeIoLWeN cOBCTBEHHbIN
pachpenen1TenbHbIf TPAHCPOPMATOP U C U3MEPUTENEM MOLLHOCTH
CO CTOPOHbI Bbicokoro Hanpsikerusi (BH). Peaktueras mowHocTs,
noTpebnsiemas TPAHCPOPMATOPOM MPH MOAKIIOHEHUM K CETH, KOM-
NEHCUPYETCS MOCTOSIHHO NP MOAKIIOYEHMM KOHAEHCATOPA K BTO-
puuHomy TpaHchopmatopy. B Tabnuue 3 npusepeHsl Tpebyembie
3HOYEHMSI MOLLIHOCTM KOHAEHCATOpPA.

Srot BMA KOMNEHCALIMM MOXKET TAKXKE NMPUMEHATLCA ANs yCTAHOBOK
C BbICOKOM HGFp)/3KOlj1, HANpUMEpP snekTpoasurarens BbICOKOM MOLLL-
HOCTH, C NPUMEHEHNEM MH,DMBMA)’GHbHOﬁ KOMMNEHCAUUN ONist SNeKTpo-
aBurartens U LJ,eHTPGﬂVBOBGHHOIji KomMneHcaumn gns OCTQNbHOM Ya-
CTU YCTOHOBKM.

Puc. 2 / Fig. 2

Harpyska/Load
—

Kontponnep
Controller

Q1 Q2 Q3

® CENTRALIZED COMPENSATION

When there is a large and spread number of inductive loads in the
installation, the individual compensation can become uneconomical.
In these cases the centralized compensation by means of an automat-
ic capacitor bank with automatic regulation offers the most simple
and economical solution (Fig. 2).

Total power is subdivided in a number of capacitor steps that can
be connected independently. A reactive power controller measures
continuously the needs of the installation and connects or disconnects
the capacitors to reach a prefixed cos ¢.

Advantages:

e Total capacitor power smaller than the one needed in individual
compensation.
¢ Reduced installation costs.

Table 4 gives the necessary capacitor bank power to get the required
cos @ improvement.

® MIXED COMPENSATION

Usually applied in the case of having an installation with its own
distribution transformer and with the power meter in the High Volt-
age (HV) side. Reactive power consumed by the transformer when
connected to the mains is compensated permanently by connecting
a capacitor to the secondary of the transformer. Table 3 gives the
capacitor power required.

This type of compensation can also be applied when the installation
has a very imporfant load, as for example, a motor of very high
power, by using the individual compensation for the motor and the
centralized compensation for the rest of the installation.

Tabnmua 3 / Tab. 3

MpubnM>KEHHbIE 3HAYEHUSI MOLLIHOCTM KOHAEHCATopa
Approximate capacitor power
HomuHanbHas mowHocTb HanpsixeHne nepsuyHOi 06MOTKM
TpaHcpopmaropa TpaHcpopmaropa
Transformer rated power Transformer primary voltages
5/10 15/20 20/30
kBA/kVA kB/kV kB/kV kB/kV
xkeap/kvar keap/ kvar ksap/ kvar

100 6 8 10

120 8 10 12

160 10 12 15

200 11 14 18

250 15 18 22

315 18 20 24

400 20 22 28

500 22 25 30

630 28 32 40

800 35 40 45

1000 45 50 55

1250 50 55 60

1600 65 70 75

2000 80 85 90
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Tabnmua 4 / Tab. 4

MowHocTb KoHpeHcaTopa B kBap, Ha KBT Harpysku, Ans nsmeHeHns Ko3pPULIMEHTA MOLLIHOCTH C €COS @, AO COS Py
Capacitors power in kvar, per kW of load, to pass from cos ¢, to cos ¢,

HC‘T.I'I.b.HbIe 3HaYeHus Cos @
nitial values 2
tg o1 cos ¢1 0,80 0,86 0,90 0,91 0,92 0,93 0,94 0,95 0,96 0,97 0,98 0,99 1,00
1,98 0,45 1,230 1,384 1,501 1,532 1,561 1,592 1,626 1,659 1,695 1,737 1,784 1,846 1,988
1,93 0,46 1,179 1,330 1,446 1,473 1,502 1,533 1,657 1,600 1,636 1,677 1,725 1,786 1,929
1,88 0,47 1,130 1,278 1,397 1,425 1,454 1,485 1,519 1,532 1,588 1,629 1,677 1,758 1,881
1,82 0,48 1,076 1,228 1,343 1,370 1,400 1,430 1,464 1,497 1,534 1,575 1,623 1,684 1,826
1,77 0,49 1,030 1,179 1,297 1,326 1,355 1,386 1,420 1,453 1,489 1,530 1,578 1,639 1,782
1,73 0,50 0,982 1,132 1,248 1,276 1,303 1,337 1,369 1,403 1,441 1,481 1,529 1,590 1,732
1,68 0,51 0,936 1,087 1,202 1,230 1,257 1,291 1,323 1,357 1,395 1,435 1,483 1,544 1,686
1,64 0,52 0,894 1,043 1,160 1,188 1,215 1,249 1,281 1,315 1,353 1,393 1,441 1,502 1,644
1,60 0,53 0,850 1,000 1,116 1,144 1,171 1,205 1,237 1,271 1,309 1,349 1,397 1,458 1,600
1,55 0,54 0,809 0,959 1,075 1,103 1,130 1,164 1,196 1,230 1,268 1,308 1,356 1,417 1,559
1,51 0,55 0,769 0,918 1,035 1,063 1,090 1,124 1,156 1,190 1,228 1,268 1,316 1,377 1,519
1,47 0,56 0,730 0,879 0,996 1,024 1,051 1,085 1,117 1,151 1,189 1,229 1,277 1,338 1,480
1,44 0,57 0,692 0,841 0,958 0,986 1,013 1,047 1,079 1,113 1,151 1,191 1,239 1,300 1,442
1,40 0,58 0,665 0,805 0,921 0,949 0,976 1,010 1,042 1,076 1,114 1,154 1,202 1,263 1,405
1,36 0,59 0,618 0,768 0,884 0,912 0,939 0,973 1,005 1,039 1,077 1,117 1,165 1,226 1,368
1,33 0,60 0,584 0,733 0,849 0,878 0,905 0,939 0,971 1,005 1,043 1,083 1,131 1,192 1,334
1,30 0,61 0,549 0,699 0,815 0,843 0,870 0,904 0,936 0,970 1,008 1,048 1,096 1,157 1,299
1,26 0,62 0,515 0,665 0,781 0,809 0,836 0,870 0,902 0,936 0,974 1,014 1,062 1,123 1,265
1,23 0,63 0,483 0,633 0,749 0,777 0,804 0,838 0,870 0,904 0,942 0,982 1,030 1,091 1,233
1,20 0,64 0,450 0,601 0,716 0,744 0,771 0,805 0,837 0,871 0,909 0,949 0,997 1,058 1,200
1,17 0,65 0,419 0,569 0,685 0,713 0,740 0,774 0,806 0,840 0,878 0,918 0,966 1,007 1,169
1,14 0,66 0,388 0,538 0,654 0,682 0,709 0,743 0,775 0,809 0,847 0,887 0,935 0,996 1,138
1,11 0,67 0,358 0,508 0,624 0,652 0,679 0,713 0,745 0,779 0,817 0,857 0,905 0,966 1,108
1,08 0,68 0,329 0,478 0,595 0,623 0,650 0,684 0,716 0,750 0,788 0,828 0,876 0,937 1,079
1,05 0,69 0,299 0,449 0,565 0,593 0,620 0,654 0,686 0,720 0,758 0,798 0,840 0,907 1,049
1,02 0,70 0,270 0,420 0,536 0,564 0,591 0,625 0,657 0,691 0,729 0,769 0,811 0,878 1,020
0,99 0,71 0,242 0,392 0,508 0,536 0,563 0,597 0,629 0,663 0,701 0,741 0,783 0,850 0,992
0,96 0,72 0,213 0,364 0,479 0,507 0,534 0,568 0,600 0,634 0,672 0,712 0,754 0,821 0,963
0,93 0,73 0,186 0,336 0,452 0,480 0,507 0,541 0,573 0,607 0,645 0,685 0,727 0,794 0,936
0,90 0,74 0,159 0,309 0,425 0,453 0,480 0,514 0,546 0,580 0,618 0,658 0,700 0,767 0,909
0,88 0,75 0,132 0,282 0,398 0,426 0,453 0,487 0,519 0,553 0,591 0,631 0,673 0,740 0,882
0,85 0,76 0,105 0,255 0,371 0,399 0,426 0,460 0,492 0,526 0,564 0,604 0,652 0,713 0,855
0,82 0,77 0,079 0,229 0,345 0,373 0,400 0,434 0,466 0,500 0,538 0,578 0,620 0,687 0,829
0,80 0,78 0,053 0,202 0,319 0,347 0,374 0,408 0,440 0,474 0,512 0,552 0,594 0,661 0,803
0,77 0,79 0,026 0,176 0,292 0,320 0,347 0,381 0,413 0,447 0,485 0,525 0,567 0,634 0,776
0,75 080 | -—- 0,150 0,266 0,294 0,321 0,355 0,387 0,421 0,459 0,499 0,541 0,608 0,750
0,72 081 | - 0,124 0,240 0,268 0,295 0,329 0,361 0,395 0,433 0,473 0,515 0,582 0,724
0,69 0,82 - 0,098 0,214 0,242 0,269 0,303 0,335 0,369 0,407 0,447 0,489 0,556 0,698
0,67 0,83 ——— 0,072 0,188 0,216 0,243 0,277 0,309 0,343 0,381 0,421 0,463 0,530 0,672
0,64 0,84 - 0,046 0,162 0,190 0,217 0,251 0,283 0,317 0,355 0,395 0,437 0,504 0,645
0,62 0,85 - 0,020 0,136 0,164 0,191 0,225 0,257 0,291 0,329 0,369 0,417 0,478 0,620
0,59 0,86 -] 0,109 0,140 0,167 0,198 0,230 0,264 0,301 0,343 0,390 0,450 0,593
0,57 0,87 — ] 0,083 0,114 0,141 0,172 0,204 0,238 0,275 0,317 0,364 0,424 0,567
0,54 0,88 e 0,054 0,085 0,112 0,143 0,175 0,209 0,246 0,288 0,335 0,395 0,538
0,50 0,89 e 0,028 0,059 0,086 0,117 0,149 0,183 0,230 0,262 0,309 0,369 0,512
0,48 020 | — | -— - 0,030 0,058 0,089 0,121 0,155 0,192 0,234 0,281 0,341 0,484
0,46 o091 | - | -— - - 0,030 0,060 0,093 0,127 0,164 0,205 0,253 0,313 0,456
0,43 0,92 — I — — — — 0,031 0,063 0,097 0,134 0,175 0,223 0,284 0,426
0,40 093 | -— | - - - — ] - 0,032 0,067 0,104 0,145 0,192 0,253 0,395
0,36 094 | - | - = || = || = 0,034 | 0,071 0,112 | 0,160 | 0,220 0,363
0,33 095 | — | - | — | - R [ 0037 | 0078 | 0,126 | 0,18 | 0,329
0,29 ] = =] = || = || = || = || = || = 0,041 0,089 | 0,149 0,292
0,25 097 | — | — | — | — | — | — | — | - e | 0,048 | 0,08 | 0,251
0,20 oeca - | - | — = || = || = = || = = || = || = 0,061 0,203

www.lifasa.com




FAPMOHUKHW /| HARMONICS

® FAPMOHMYECKOE UCKAXKEHME

YPOBHM FOPMOHMUYECKMX MCKADKEHMIA B DNEKTPMUYECKMX CETSIX BO3-
POCNM B MOCReAHMe rofbl 3-3a GOMBLUIOTO PA3BUTUS U UCTIONL3OBA-
HMS CUINOBOM SNEKTPOHMKM. [APMOHMUECKHE MCKaXKeHMs! — OBbIYHOS
npobrema B HOWMW AHM HO 30BOROX M npepnpusTusx. Yacto ata
npobrnema BbI3BOHA CTATMHECKMMM NPeobpa3OBATENAMM, TAKMMM
KOK Mpeobpa3oBaTENM YOCTOTHI [if1S SNEKTPOABMIATENeH, YCTPOMHCT-
BO MACGBHOTO MycKd, BBINPSMUTENM M cucTembl BecnepeboiiHoro
NUTAHMSA. [OPMOHMUECKME MCKOXEHMSI MOTYT MPMBECTU K Mmeperpe-
By kabeneii U TPAHCPOPMATOPOB, OTKIIOHEHUIO BLIKITIOHATENEH M
KOMMBIOTEPOB, W BLIXOAY M3 CTPOS 06OPYAOBAHMS CBSA3M.

® [TEPErPY3KA MO TOKY B KOHAEHCATOPAX: PE3OHAHC

Mpu pabote cTaTHueckux npeobpasosaTeneit Yacto TpebyeTcs Kom-
MEHCOLMS PEAKTUBHOW MOLLHOCTM MPM MOMOLLM KOHAEHCATOPOB.
Mpu ycTaHoEKe 0BOPYROBCHUS KOMMEHCOLMM PECKTUBHONM MOLLIHOCTH
AN MCMIONb3OBAHMS COBMECTHO C (OPMUPYIOLLMMH FOPMOHMKM
Npeobpa3OBATENAMM, SBREHME PE3OHOHCO MOXET BbI3BATL TAKME
TOKM M HOMPSIXEHMS! BbICLLIMX FAPMOHMK, KOTOPbIE MOTYT BbIBECTU M3
CTPOSt KAK KOHAEHCATOPDI, TOK M SMIEKTPOYCTAHOBKM.

ConpoTHBneHHe KOHBEHCOTOPOB YMEHbLUAETC MW YBEerMHeHMH
4acTOThI, 0becneumBas TPAKT C HU3KMM COMPOTMBIIEHUEM IS rap-
MOHMYECKOro TOKd. 3TH TOKM, B AOMOSIHEHUE K OCHOBHOM)’ TOK)’,
MOTYT MPMBECTU K OMOCHBIM NEPEerpy3kam Ha koHaeHcatopax. Kow-
AeHcaTop Koppekumu koadbduumeHTa molHocTH obpasyeT napan-
J'Ieanle uenb C MHHYKTHBHI:IM ConpOTMBneHMeM I'IMTGIOLU,eﬁ cet™
u Tparcdopmatopa (puc. 3). fapmoHUueckmii Tok, reHepMpyembiii
CTaTMYECKMM NPeobpa3OBaTENeM, PASAENsETCH MeXay Obenmu BeT-
BSIMM MOPQNENBLHOM LienM, B 30BMCUMOCTM OT CONPOTHBIEHMS LienK
ANSi 3TOM FOPMOHUKM.

CrepyeT 0TMETUTD, YTO TOK, MAYLLMIA Yepe3 KOHAEHCATOP M MUTAIO-
LLYIO CeTb, MOXET BbITh FOPA3LO BhILLE, Yem reHepupyemblit npeoh-
pa3oBaATENEM, B 3ABMCMMOCTM OT TOTO, HOCKONBbKO €ro rapMOHM-
YECKas YOCTOTA BNK3KA K TOUKE PE3OHOHCA MAPQNIENBHOM LienM.
370 aKTYQrbHO ANIS KAXAOrO FAPMOHMUYECKOTO TOKA, FEHEPUPYEMOrO
npeobpasosaTenem. [lns KoHAEHCATOPA TAKAS MEPErpy3ka Mo TOKy
MOXeT BbiTh paspyLumMTensHa. B xyawem criyuae, Korpa yactota sio-
60ro rapMOHHHYECKOrO TOKA CTATUHECKOro NPeobpasoBaTens PasHa
MM NPMBNMXEHA K PE3OHOHCHOM YOCTOTE NAPANENbHOM Lienk, TOoK,
npoTekatoLii Yepes obe BETBM, MOXET YPE3MEPHO YBENUUMTLCS M
NoBpPEANUTb YCTAHOBKY B LIESIOM.

[apmoHmyeckue TokM Takxe BeAyT K MOBBILLEHMIO HOMPSXKEHMS, He-
raTMBHO BNMsil Ha obluee HaMpsiXeHue Ha KoHaeHcaTope. Tok ans
KODKOM FOPMOHMKM, MOIMOLLIEMON KOHAEHCATOPOM, MOXET 6bITb
POCCUMTAH MO criefytoLLen d:opmyne:

© HARMONIC DISTORTION

Harmonic distortion levels in the electric mains have been increasing
in recent years because of the large development and use of power
electronics. Harmonic distortion is nowadays a common problem in
plants and facilities. It is offen caused by static power conversion
equipment, such as variable speed drives for motors, soft starters,
rectifiers and UPS systems. Harmonic distorfion can cause cables and
transformers to overheat, circuit breakers to trip and computers and
communication equipment to malfunction.

© OVERCURRENTS IN CAPACITORS: RESONANCE

In operation, most of the static converters, need reactive power that
has to be compensated by capacitors. When reactive power com-
pensation equipment is installed to be used with converters gener-
ating harmonics, resonance conditions can cause high harmonic
voltages and currents that can damage both, capacitors and the
electrical installation.

Impedance of the capacitors decreases when the frequency increas-
es, presenting a low impedance path for harmonic currents. Those
currents, added to the fundamental current, can produce dangerous
overloads on the capacitors. Power factor correction capacitor forms
a parallel circuit with the inductance of the supply network and the
transformer (Fig. 3). Harmonic current generated by a static convert-
er is divided between both branches of the parallel circuit, depending
on the impedance presented by the circuit for this harmonic.

It should be pointed out that the current flowing through the capacitor
and the network supply could be much higher than the one generated
by the converter, depending on how near its harmonic frequency is
to the resonance point of the parallel circuit. This could happen for
each of the harmonic currents generated by the converter. This can
be a damaging overcurrent for the capacitor. In the worst case, when
the frequency of any of the harmonic currents of the static converter
is the same, or near the resonance frequency of the parallel circuit,
the current flowing through both branches become so great that the
whole installation can be seriously damaged.

Harmonic currents also produce over-voltages that affect the fotal
voltage applied to the capacitor. The current for each harmonic ab-
sorbed by the capacitor, can be calculated from the following equa-
tion:
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Iy = Tok Nn- rapMOHKKM, MPOXOASLLMI Yepes
TpaHcdopmartop / Harmonic current of “n”
order that flows through the capacitor

s
I

Tok N1 rapMOHHKH, COPMHUPOBAHHBIM

u_n
n

Harpyakoi / Harmonic current of “n” order

generated by the load

X = EMKOCTHOE COMpOTMBIIEHME KOHAEHCATOPA
Ha ocHosHoM uacTote / Capacitive reactance
of the capacitor at the fundamental frequency

370 ypOBHEHME MOKA3bIBAET, YTO FAPMOHUYECKME TOKM, MAYLLME He-
pes3 KoHAEHCaTop, MOMYT BbiTh O4eHb BBICOKMMM MPH ONPeneneHHbIX
obcrostenscteax. Hanbonee onacHol sensetca cutyaums, koraa
KOHBEHCOTOP M WHAYKTMBHOCTb MMTIOLEN ceT obpasyloT peso-
HOHCHbIM KOHTYP. 3TO NPOM3OMAET Koraa:

This equation shows that the harmonic currents flowing through the
capacitor, can be very high in certain circumstances. The worst situa-
tion happens when the capacitor and the inductance of the supply
network form a resonant circuit. This will happen when:

n= X o=
X, Q.

[ns Boibopa Haunyuwero cnocoba koppekumn koabduLmeHTa moLu-
HOCTW B YCTQHOBKE C HOFPY3KCMM, POPMUPYIOLLAMM FOPMOHMUKM, HEob-
XOBMMO MPOM3BECTM TOUHBINH QHANM3. TOKOM CHAMM3 BKIIOYCET B
cebsl KOMMBIOTEPHOE MORENMPOBAHHE 3MEKTPUUYECKON YCTAHOBKM M
TpebyeT NonHoM MHGOPMALIMM O HOMUHABHOM MOLLHOCTM M HANPS-
XEHUM KOPOTKOFO 30MBIKOHMS B TPAHCHOPMATOpPE MMTAHMS, MOLL-
HOCTM KOPOTKOTO 3CMBIKOHUS CETH, O TOKXKE PEe3yNLTATOB KOHTPONS
TOKOB HArpy30K, GOPMMPYIOLUMX TOPMOHUKM, 30 ONpeneneHHbI
MepUOL BpemeHH.

® PELIEHNS

Mockonbky Takast MHpOpMALMs He BCerpa BbIBAET AOCTYMHOM, Yac-
TO MPOBOAMTCS YMPOLUEHHbIN QHONM3 HO OCHOBE ABYX 3HOYEHMM:
HOMWHGQNBHOM MOLLHOCTH TPAHCHOPMATOPA MUTAHWS M MOLLHOCTHM
HOrPY30K reHepaLMmi FaPMOHMK.

B pesynbtaTe MpOBEREHHOrO OHANM3A M C y4ETOM KOHEUHOM Lienu
npoekTa (koppekums ko3GOULMEHTA MOLLHOCTM, CHUXEHWE YPOBHS!
FOPMOHMHECKMX MCKCDKEHMIA U T.3.), BOSMOXHBIMM PELLEHWSIMU SBASIOT-
cs cnepytowme:

X] = PeakTuBHOE COMPOTUBIEHUE KOPOTKOTO 3MbIKAHUS
Lienu Ha ocHoBHOM YacTote / Mains short circuit
reactance at the fundamental frequency

O¢ = PecKTUBHAS MOLHOCTb KOHAGHCATOPA
Reactive power of the capacitor

Sk = MolLHOCTb KOPOTKOro 30MBIKAHMS MUTAIOLLEH CETH
Short circuit power of the supply network

n = Tlopspok rapmotuku / Harmonic order

Puc. 3/ Fig. 3

Cers Xy

Supply

Tpancdopmatop

Transformer X

1-51 rapmotmka
I harmonic

1-5 rapmoHuka
I harmonic

Konpercarop

Capacitor
T T

1-5 rapmoHmka %

I harmonic bt
l X
[ XN

e SOLUTIONS

To find the best solution for power factor correction equipment in an
installation with loads generating harmonics, it is neccesary to make
an accurate analysis. Such analysis should include a computer simu-
|ation of the electrical installation and needs full information about the
rated power and the short circuit voltage of the feeding transformer,
the short circuit power of the network, and also monitoring of the
currents of the loads generating harmonics, recorded during o rea-
sonable period of time.

As all this information is sometimes difficult to find out, it is common
practice to make a simplified study from only two values: the rated
power of the feeding transformer and the power of the loads gene-
rating harmonics.

As a result of the analysis and taking into account the final objective
of the project (purely power factor compensation, reduction of the
harmonic distortion level, both, efc.), the possible solutions are the
following:
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YcuneHHble KOHAEHCATOPbI

YenneHHble KOHAEHCATOPBI UCMOMb3YIOTCS B TOM Crlydde, eCii ypo-
BEHb MOPMOHMYECKNX MCKAKEHUHM, [IOKE CHXKEHHBIM, MOXET MPUBO-
[MTb K OMACHBIM MEPErPy3Kam B KOHAEHCATOPAX, KOTOPbIE MPEeBbi-
LIQIOT AOMYCTHMbIE 3HAYeHMs besonacHocTu no cranpaptam MIK.
DTH KOHAEHCATOPBI U3rOTABMMBAIOTCS C YCUIEHHDBIM AM3NIEKTPMKOM,
KOTOpbIi ObecneuMBaET BBICOKYIO MPOYHOCTL MPH OuYeHb Hebnaro-
MPUSTHBIX YCNOBMSIX M MOXeT paboTaTh HEMpepbIBHO MPH MAKCH-
marnbHom Toke 1,7 |,

3awmTHbie $unbTpbI

3awmtHble GUILTPBI MCMOMB3YIOTCA B PACTPERENMTENbHBIX CETX
C BbICOKMM YPOBHEM FOPMOHMYECKMX MCKOKEHMHM, KOFAA KOHEUHOM
LieNbIo ABNSIETCS KOMMEHCALMS PEAKTUBHOM MOLLHOCTM HO OCHOBHOV
yacroTe.

OHm mcronbayiotes, 4tobbl M3bexaTb neperpysk1 KOHAEHCATOPOB
FOPMOHMUYECKMMM TOKOMM, OTBOAS MX OT SNEKTPOCETU. 3OLLMTHbIE
GUNETPLI YCTAHOBAMBAIOTCS MyTeM NOCNEROBATENLHOTO MOAKIIO-
YEHMS PEAKTOPOB K KOHAGHCATOPAM, TaKMM OBPa3OM, 4TObLI 3HO-
YeHWe YOCTOTHI HOCTPOMKM BCEro BNOKA NEeXano Mexmy OCHOBHOM
HOCTOTOM M HOCTOTOM HMXKHEM (KK NPABUNO, 5-#1) FrAPMOHHMKM.

DunbTpbl FAPMOHUK
3TM d)Mﬂprbl MCI'IOﬂb3)’K)TCﬂ, korga OCHOBHOM uenbio sABnsaeTca
COKPOILLEHNE FAPMOHMUECKOTO MCKOXKEHNS MUTAIOLLEH CUCTEMBI.

I1p06neMb|, BbiI3biIBA€MbIMU FTAPMOHUKAMMU:

® Momexu B TENEKOMMYHMKOLMOHHBIX CHCTEMAX;
* Konebanus HanpsixeHus cety;
* HapyLuerue paboTsl SNEKTPOHHBIX M BBIMMCTUTENBHBIX CUCTEM;
* HeycToiiumeas paboTa OpraHOB yNpaBNEHHs M 3ALLUTHBIX pene;
* Chou paboTsl TPAHCHOPMATOPOB M 3MEKTPORBUraTenei

B CUITy NEPErpeBa, BLI3BAHHOMO NOTEPSIMM HO CEPAEUHMKE;
* [Neperpes 1 neperopaHue NPeRoXpPaHMTENE.

Reinforced capacitors

Reinforced capacitors are used when the harmonic distortion level,
even if reduced, is enough to produce dangerous overloads in the
capacitors that exceed the safety values allowed by the IEC stan-
dards. These capacitors are manufactured with a reinforced dielec-
tric, which provides high durability under very adverse conditions
and could work continuously at a maximum current of 1.7 In.

Protection filters

Protection filters are used, in supply networks having a high level of
harmonic distortion, when the final objective is reactive power com-
pensation at the fundamental frequency.

Their purpose is to avoid that harmonic currents overload the ca-
pacitors by diverting them to the mains. Protection filters are made
by connecting reactors in series with capacitors, in such a way that
the tuning frequency of the whole unit is set at a value between the
fundamental frequency and the frequency of the lowest present har-
monic, which is usually the 5th order harmonic.

Harmonic filters
These filters are used when the main objective is to reduce the harmo-
nic distortion in the supply system.

Problems caused by harmonics:

e Interferences in telecommunications.

* Distortion on the mains voltage.

e Disturbances in electronic and data processing systems.

* Erratic operation of control and protection relays.

* Failures in transformers and motors, due to overheating
caused by losses on the core.

e Overheating of protective fuses causes them to blow.

MPUMEP AHAJIU3A MNMOJIHOITO KO®®ULIMEHTA TAPMOHMUK / EXAMPLE OF THD ANALYSIS

%Vn L1
=

%Vn L2

%Vn L3

3.5
3,04
MonHbin 25
e
koabduumenT .0
FAPMOHMK
THD 154

2 3 4 5 6

7

8 9 10 11 12

rOpMOHMKM/HGI’moniCS
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CunosBsble KOHAEeHCaTOpPbI

Power Capacitors

YCTPOMUCTBO KOHOEHCATOPA / CAPACITOR TECHNOLOGY

Konpercatoper LIFASA usrotaBnMBaioTcst ¢ MCMONb3oBAHWEM Ca-
MbIX MEPEeROBbIX TEXHOMOTUH, UCXORA M3 yBOKOro 3HAHMS Mpo-
M3BOACTBEHHOrO MPOLIECCA, O TAKXKE M3 O4eHb cTporux nabopa-
TOPHBIX M HAYYHO-UCCNEAOBATENLCKMX MCMBITAHMIA. MHoroneTHuiA
OnbIT c6OPKM M MOHTCXA 0BOPYAOBAHHUS MO3BONSET HAM BKIIOYMTL
B HOBBbI AM3QIH HEOBXORMMbIE XOPOKTEPUCTUKM AN obecrieveHus
onTUMansHOM paboTsl obopyACBAHKS.

KoHpeHCaTopbl COCTOST M3 EMKOCTHBIX DMIEMEHTOB C OBMOTKOM M3
MOSUMPOMMIEHOBOM MAEHKU OT HM3KMX MOTEPb. STA U3OMSALMS Me-
TANNM3UPOBAHA B BAKYYME, 4TO 0BECMeUMBAET UX UCKIIOUMTENbHYIO
crocobHOCTb K camoBoccTaHoBneHuio (cepus MKP).

SnemeHTbI NOKPbITbI TEPMOYMPOUHSIIOLLEH CMOMOM C BBICOKMMM AM-
3MEKTPUUECKMMM CBOMCTBAMM M HE 3QMOMHEHbI MACTIOM. DMNEMEHTbI
coepuHeHb! ANt NONyUeHNs HEOBXOANUMON PECKTUBHON MOLLHOCTH W
YCTOHOBNIMBAIOTCS B CTANBHBIX KOXYyXax. [TyctoTsl mexay snemeHTa-
MM M KOXYXOM 3CIMOJTHEHbI HEFOPIOYMM, MHEPTHBIM M HETOKCHUYHBLIM
matepranom. Kaxasli SnemMeHT MMeeT MHAMBUAYANLHYIO 3OLLMTY.

Takas KOHCTPYKUMSi CMCTEMbI no3BonsieT usbexxkarb

noboro pucka B3pbIBO KOHAEHCATOPOB M OTBEYAET
Bcem craHpapTtam IEC 60831-1 m IEC 60831-2.

OBOJIOYKA / FILM

JuanekTpuk: nonunponmneH
Dielectric: Polypropylene

MeTannuueckoe NokpbITHe
Metalization

LIFASA capacitors are manufactured using the most advanced tech-
nologies, coming from an in depth knowledge of the manufacturing
process and also from very strict laboratory and R+D tests. The enor-
mous experience in installations, acquired over many years, allow
us to incorporate in the new design the necessary characteristics to
optimize the use of the product.

Capacitors are composed of capacitive elements wound from low
loss polypropylene film. This dielectric is vacuum metallized, what
gives it an excellent self-healing characteristic (MKP).

Elements are covered with a thermohardening resin of high dielectric
properties and are not oil filled. Elements are connected to obtain the
required reactive power and are mounted in steel cases. Void spaces
between elements and the case are filled with a non-flammable, inert
and non toxic material. Each element is individually protected.

This construction system avoids any risk of explosion

of the capacitor and meets all the tests specified in the
IEC 60831-1 and IEC 60831-2 standards.

KATYLLIKA / COIL

1 2
\

1. Teepras cmona/Hard resin

2. CoepmrmTenbhbii kabenb/Connection cable

3. TepmocToiikas cmona/Resin thermo-stable

4. Monunponunerosoe sapo/Polypropilene core

5. Monmnponmnerosas nnerka/Polypropilene film

6. CepebpsHbiii kabenbHbili npepoxpatuTens/ Silver
cable fuse

www.lifasa.com
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CunoBble KoHaeHcaTopbl / Power Capacitors .

16

TMPEMMYLLIECTBA

® Tak kak KOHAEHCATOPbI - CyXOro Tmna, OHKU 3KONOrM4eckn 6e3on0|c-
Hbl U UCKITIOHAIOT BO3MOXHOCTb yTEYKHU I'IpOHHTbIBGIOIJ.I,eﬁ XKMOKOCTHU.

¢ Coxpatuenue noteps o 0,05% (<0,5 Br/kBAp) u meree.

® Tok KaK KOHAEHCATOPbI — COMOBOCCTOHABIMBAIOLLErOCs TMNA, B
cnyude npobos OMBNEKTPUKD, B CBA3M, HOMPUMEP, C NEPEXOAHbIM
NepPeHanpPsKEHMEM, MEXOHM3M COMOBOCCTOHOBEHMS MCMIAPSIET Me-
TONMMYECKUI SNEKTPOR BOKPYr TOUYKM MPOPbIBA, MO3BOMSIS KOHAEH-
caTopy NPOAOMXATE PAbOTATL B OBLIHHOM pPEXHMme.

* Manbiit Bec 1 obbem, uTo obneryaeT yCTaHOBKY KOHAEHCATOPA Ha
niobom obbekTe.

4 KOH,D.eHCGTOpr pG6OTC|IOT HO MOLLHbIX KNEMMAX, KOTOpPbIE rapaH-
TMPYoT 6bICTpoe 7] 6€3OI'IOCH06 nogknoyeHue.

* MmeeTcst LMPOKHiT BEIGOP KOHAGHCATOPOB [1st PA3HBIX MOLLHOC-
el M HaNpPsXeHu, 4To OBeCNeUMBAET BO3MOXHOCTL YAOBHETBOPE-
HMS! COMBIX PA3HOOBPA3HBIX TPEBOBAHMI.

ADVANTAGES

e Capacitors are dry type and consequently ecologically safe: there
is no possibility of impregnating liquid leakage.

e Losses are specially reduced: lower than 0.05% (< 0.5 W/kvar).

e Capacitors are a self-healing type: in case of a dielectric break-
down, due for example, to a transient over- voltage, the self-healing
mechanism vaporizes the metallic electrode around the breakdown
point, allowing the capacitor to go on working normallly.

* Their weight and volume are very low, allowing them to be installed
every-where without problems.

e Capacitors use strong terminals that guaratee a fast and safe con-
nection.

e Capacitors, cover with their different series, a wide range of power
and voltages to satisfy the most varied requirements.

4 YPOBHS 3ALLUMUTDbI / 4 PROTECTION LEVEL

CAMOBOCCTAHABJTMBAIOLLIAACA
MNEHKA
SELF HEALING FILM

BHYTPEHHMIA MPELOXPAHUTENb
INTERNAL FUSE

)/

OTCEYKA TPH MEPETPY3KE
OVERPRESSURE DISCONNECTION

MOKPBITUE N3 MHEPTHOTO
MATEPUATIA
COVER OF INERT MATERIAL

www.lifasa.com




TEXHUYECKUE XAPAKTEPMCTHKM/TECHNICAL CHARACTERISTICS

HomunanbHoe Hanpsxerne/Rated voltage

230 ... 1000 B/V

HomuranbHas uactora/Rated frequency

50 - 60 Mu/Hz

MouwHocTb/Power

0,5...100 keap/kvar

Konmuecteo das/Phases

1 unm 3 dasbl/Single or Three-phase

Yposerb uzonsim/ Insulatuion level

3 kB RMS/kV rms / 15 kB, nukosast Hurpy:;Kc/KV peak

[uanextpuk/Dielectric

Monunponunen MKP/Polypropylene MKP

O6xnapka/Plates

Mertannuueckoe nokpsitue (camosocctanasnusaioweecs)/Metallized (self-healing)

PaspsipHble peauctopel/Discharge resistors

75BB 3mun / Vin 3 min

Motepn p,naneKTpMKo/ Dielectric losses

<0,2 Br/keap / W/kvar

Obume notepu/Total losses <0,5Br/keap / W/kvar
Un +10% oo n0 8 u B perb/up to 8h daily
Make. anextpuueckoe nepeanpsixerne/Max. overvoltage LLJJ: : ;SZ/: ﬁ: g%::;uz T)Hsb{:ii to 30 min daily

Un + 30% ..po 1 mun/up to 1 min

Make. neperpyska no Toky/Max. overcurrent

1,6~201In

Linnunppuueckme/ Cylindrical
Cpok cnyx6ei/Life expectancy

130 000 uacos/hours (POLB)
150 000 yacos/hours (POLT)

I'Ipusmo'mqecme/ Prismatic

160 000 yacos/hours

IP41 (npuamaTnueckue/ prismatic)

3awpmra/Protection

IP20 / IP54 (uununapuueckue/ cylindrical)
Make. BbicoTa Hap ypoBHem mops/Max. dltitude 4000 m/m
Mponutka/Impregnation Cyxas/Dry
[onyctmoe oTknoHeH1e mowHocTn/Power folerance -5/+10%
Hecummetpus as/Phase asymmetry <8%

Liunmnppuueckme/ Cylindrical

-40/D - makc. Temnepatypa/max. temperature = 55°C
- Makc. B Teyenme 24 u/max. over 24h = 45°C
- MOKC. B TeueHue ropa/max. over 1 year = 35°C
- muH. Temneparypa/lowest temperature = -40°C

MpenenbHas Temneparypa/Temperature limits

Mpuamaruueckue/ Prismatic

-40/C - makc. Temneparypa/max. temperature = 50°C
- Makc. B Teuetue 24 u/max. over 24h = 40°C
- Makc. B TedeHue ropa/max. over 1 year = 30°C
- muH. Temnepatypa/lowest temperature = -40°C

Bnaxxoctb Bozpyxa/Humidity

95 ~ 100% (bes konaeHcaupm/Without condensation)

Yeraroska/ Installation

B nometuermm/ Indoor

Coorteercraue cranpapram/Standards

IEC 60831, EN 60831

YCTPOUCTBO KOHAEHCATOPA / CONSTRUCTION OF THE CAPACITOR

LMITMHAPUYECKUIA / CYLINDRICAL
POLIMET

NMPU3MATUYECKWM / PRISMATIC
FILMETAL

O

CoepmHenne

A 0O
Connection
PaspsigHbiit pesmctop .

Discharge resistor

Karywka/Coil —T]

il
L

Cmona vnm ras
Resin or gas

PaspsigHeIi pesmctop
Discharge resistor

mam

I Karywka/Coil

Mokpeitue/Cover

MHepTHBIi maTepran
Inert material

www.lifasa.com
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PEKOMEHAOALWK NO BbIBOPY / SELECTION GUIDE

CEPMS/SERIES
. OﬂHO¢G3HbIﬁ ELEFP
UMTIMHOPUYECKMIA Single-phase
KOHJIEHCATOP
CYLINDRIC'D'AL CAPACITOR Tpexdarivii POLTO,S ... 7,5 kaop/lvar

Three-phase

POLB 8 ... 50 keap/kvar

MPUSMATUYECKMIA KOHLEHCATOP
PRISMATIC CAPACITOR

OagrodasHbiii/Single-phase FMLI
KomnakTHbii TpexdazHbii
Compact 3 phases MFB
CTaHpapTHBIN TpexdasHbI 50 M'u/Hz FML

Standard 3 phases

60 Iu/Hz FML_Z

Knemmbl/Terminals

Oeuratens/Motor: FMLT

Tupucropsi/Thiristors: FMLS

C npegnoxpanutensmu/With fuses CPF
KOHAEHCATOPHI C AOMNOJTHUK- C 0BTOMOTUUYECKMM BBIKITIOHATENEM CPM
TENbHbIM OBOPYAOBAHMEM With breaker
EQUIPPED CAPACITOR C npeaoxpaHUTEnem M KOHTOKTOPOM CAB
With fuse and contactor
Qu 0.5 1 2.5 5 10 20 30 40 50 60 75 100
OcobeHHo nopxogsT ans MHOMBMOYQNBHOM KOM-
NEHCALWM ABUrATENEH, MAmbIX HAFPY30K M GBTO-
1 MOTMHECKMX KOHAEHCATOpHBIX baTapedi manoit
EMKOCTH.
POLIMET
POLB Specially suitable for the individual compensa-
tion of motors, small loads and small size auto-
matic capacitor banks.
| [ns WMHAMBMOYONBbHOW KOMMEHCOLMM  CPemHMX
HClrp)’30K U ABTOMATUYHECKUX KOHHeHCOTOprIX
MINIFILMETAL 6atapeii cpepHel emKocTH.
MFB
For individual compensation of medium loads
and for middle size automatic capacitor banks.
FILMETAL KoHpeHcaTops! ans obLumx npumeHeHHii.
FML Capacitors for general application.

www.lifasa.com
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E L E F OOHO®A3HbIW ULUNUMHAPUYECKUA KOHOEHCATOP
SINGLE-PHASE CYLINDRICAL CAPACITOR

Onucanue/DEsCRIPTION
CGMOBOCCTGHOBHMBGIOU.LMeCﬂ E€MKOCTHbIE 2/1EMEHTbI C MeTGﬂnH3MpOBGHHbIM

MONUMPOMMIEHOBbIM [M3MEKTPMKOM € HM3KMMmM noTepsimu. Konpercarop
YCTQHOBIEH B LIMMMHOPMHYECKOM CINIIOMMHMEBOM KOPMYCE C BUHTOBbIM COEMM-
HeHnem M12 gns kpenneHus 1 3azemneHus.

MopkntoueHne ocylUecTBASIETCS Yepes KMemmbl C MAOCKMMU KOHTOKTAMM
6,3 x 0,8 mm. AntoM1HMEBDBIM KOPMYC OCHOLLEH YCTPOMCTBOM 3QLLMTBI OT
NpeBbILLEeHMs AABNEHMs, KOTopoe cpabaTLIBAET B Clyude Neperpy3Kky.

Self-healing capacitor elements with low losses metallized polypropylene
dielectric. Capacitors mounted in cylindrical aluminium cans with M12 stud
for fixing and earthing.

Connection is made through fast-on 6.3 x 0.8 mm terminals. The aluminium
can is equipped with an overpressure disconnection device that acts in case
of overloads.

TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS
* HomuHanbHoe Hanpsxermne/Rated voltages ............ 230 ... 525B/V B
® YacToTa/FreqUENCY .....evvvieieiieeieiieieieeie i 50/60 'y/Hz
® Nuonetpur/Dielectric ........ooeviviveirieiiieieiean Monunponmnen/Polypropylene
® YpoBeHb uzonsiumm/Isolation level..... .3/- kB RMS/kV rms Uasady
® Motepy ausnextpuka/Dielectric losses . .< 0,2 Br/ksap / W/kvar -
* Makc. anekTpuueckoe nepeHanpsixeHue
Max. overvoltage. .........cevivrveiieurieieieeeicieiens 1,1U,
* Make. neperpyska no Toky/Max. overcurrent.......... 1,31h
* [lonycTMMOE OTKNOHEHME MOLLHOCTH e M 5
Power tolerance............cooeuevieeveiieeinieeieeeeian -5/+10% b
¢ [luanazoH paboumx Temnepatyp
Temperature range......c..ccceerveveireniereecnennennenenes -40/+55°C
® Knemmbt/Terminals .......ccooeeveeeeeeeeeeeeeeeeeeeeeeenn 6,3 x 0,8 mm/mm
* Makc. kpyTspii momeHT/Max. torque ................... M12: 12Nm
e Cooteetcraue cranaapTam/Standards.................... IEC 60831, EN 40831
50 Mu/Hz 60 Iu/Hz o
Obosnauenne :::::;; 230 | 400 | 440 | 480 | 525 | 230 | 400 | 440 | 480 | 525 | Dimensions x:i::,
Code e BV | BN | BNV | BNV | BNV | BV | BNV | BV | BV | BV ( Ml,i 7m|r.“ ) /)
Qp, (ksap/kvar) Qp, (ksap/kvar)
ELEFP23016AE 100 1,66 2,00 60X 148 05
ELEFP23025AE 150 2,50 3,00 60X 148 0,55
ELEFP23027AE 165 2,75 3,30 60X 148 0,56
ELEFPA0016AE 33 055 | 166 | 200 066 | 200 | 24 40X 148 02
ELEFPA0025AE 50 083 | 250 | 305 100 | 300 | 365 45X 148 03
ELEFP40033AE 66 100 | 332 | 400 132 | 400 | 482 50X 148 0,4
ELEFP40041AE 83 138 | 417 | 500 166 | 500 | 606 60X 148 05
ELEFP44033AE 57 095 | 287 | 347 104 | 344 | 416 50X 148 03
ELEFP52033AE 38,1 063 | 192 | 232 | 276 | 330 | o076 | 230 | 278 | 330 | 400 50X 148 03
[pyrve 3HQueHHe MOLLHOCTH, HOMPSXEHMS M YaCTOTHI AOCTYNHBI No 3anpocy/Other power, voltages and frequencies on request
19
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TPEX®A3HbIA UNNTUMHOPUYECKWA KOHOEHCATOP
THREE-PHASE CYLINDRICAL CAPACITOR

POLT

0,5... 7,5 kBap

Onucanue/DEsCRIPTION

CCIMOBOCCTOHCIBJ'IMBCIIOIJ.IM“CSI KOHAEHCATOP C METANMU3MPOBAHHBbIM NonMNponune-

HOBbIM fManexTpukom 6es npomuTku. OCHOLUEH CUCTEMOM KOHTPOMS M3BBITOUHOTO .}

ACBIIEHUs, KOTOPAS! OTKITIOMCET KOHAEHCATop B Ciyude nioboro BHyTpeHHero cbos. - —

KoHaeHcaTop YCTQHOBNEH B LMMMHOPUMUECKOM CIIOMMHUEBOM KOPYCEe C BMHTOBbIM

coepmHeHnem M12 ans KpenneHus 1 3asemmenms.

MNopxrioueHue ocylectnsietcs yepes coeguHutens TMna Pacton, 6,35 mm. Jonon-

HUTENTIbHO MOXET KOMMJIEKTOBATbCA p03pﬂng|M pe3MCTopOM ANna BHELWHero nogknto-

uYeHMsi. DTH KOHEEHCATOPbI OCOBEHHO MOAXORAT ANS MHAMBUAYQNBHON KOMMEHCALMM

MONbIX MHEYKTUBHBIX HOFPY3OK M YCTPOMCTBA Manbix baTapeii koHpeHcatopos. KoH-

FEHCOTOPE OCHALLEHbI BHELUHUMM PO3PARHBIMU PE3UCTOPAMM.

Self-healing capacitors with low losses metalized polypropylene dielectric without lig-

vid impregnants. They have an overpressure disconnection system that disconnects the

capacitor in case of any internal failure. Capacitors in cylindrical aluminium cans, pro-

vided with a M12 stud for fixing and earthling. o

Connection is made by a double 6.35 mm Faston terminal. Optionally, provided with

discharge resistors for external connection. These capacitors are especially suitable for

the individual compensation of small inductive loads and the construction of small ca-

pacitor banks. They have discharge resistors externallly fitted.

TEXHUYECKME XAPAKTEPUCTMKM/ TECHNICAL CHARACTERISTICS

¢ HommHansHoe Hanpsixenmne/Rated voltages ............... 230/400/440 B/V 50 Mu/Hz - LER

230/400 B/V 60 u/Hz

* [yoanektpuk/Dielectric ........ooveiiveiriiciieciee Monunponmnen/Polypropylene

* Paspsgbie pesmctopnl/Discharge resistors................. OnuponHo/Accessory

* Motepw auanextpuka/Dielectric losses ...< 0,2 Br/xap / W/kvar B =

* Obwpe notepu/Total losses..........ocvvvreririerriiennnn. < 0,4 Br/xeap / W/kvar

® MaKC. 3MEKTPMUYECKOE MEPEHAMPSKEHME ... 1,1 Up

Max. Overvoltages

* Make. neperpyska no Toky/Max. Overcurrent............ 1,56~201, il

* YposeHs nzonsumm/Isolation level.............coccoveeenee. 3/- kB RMS/kV rms

* [lonyctumoe oTkroHeHe motuHoctn/ Power tolerance .. -5/+10% =

® KnumaTtmueckme ycnosml/C“matic range -25/D = ol

o MopkntoueHne/Connection ...........cceeveeeeeeeeeeeeeeeeenenes ®acton/Double faston 6,35 mm/mm i ‘

¢ Creneb 301upTbl/Protection............cc.ocuevieeeeiieeninnn. IPOO

¢ Cootsetcrame craHaaptam/Standards....................... IEC 40831, EN 60831

50 y/Hz 60 y/Hz
06 230 B/V 400B/V 4408/vV 230 B/V 400B/V Pazmey Mac
Code Qn 1 Qn Sn 1 Qp, (ksap/ 1 Qn Dl;xu (mm/mm) ﬁ?/l EQI;'
(ll:gf)/ (A?A) (tszf)/ In (A/A) (i:g;:)/ ( A7A) '](vor) ( A}‘A) (ll:gf)/ In (A/A)

POLTA4005 01 03 0,4 06 0,5 07 0,2 0,4 0,5 08 50x 151 03
POLTA4012 03 0,86 1 15 125 16 0,41 1 125 18 50x 151 03
POLTA4015 0,4 10 12 18 15 2 05 12 15 23 50x 151 03
POLT44025 0,66 28 2 3 25 33 0,83 3,4 25 38 50x 151 03
POLT44030 0,483 34 25 36 3 39 1 4] 3 45 50x 151 03
POLT44050 1,33 57 4 6 5 66 1,66 68 5 75 65x155 05
POLTA4062 1,66 7] 5 75 6,25 8,2 2,1 85 | 625 9,4 75155 07
POLTA4075 2,1 8,5 6,25 8,9 75 9,8 25 102 | 75 1,3 75x215 1

[lpyrie 3HaueHWe MOLLHOCTH, HANPSIXEHMS M HOCTOTBI AocTynHbI no 3anpocy/Other power, voltages and frequencies on request
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PO L TPEX®A3HbIA UMNTMHOPUYECKUA KOHOEHCATOP
THREE-PHASE CYLINDRICAL CAPACITOR

2 ... 50 kBap

Onmcanme/DEscRIPTION
CGMOBOCCTGHGBJ'IMBGIOLI.IMﬁcﬂ KOHneHCGTOp C MeTCU'IJ'IM3l4pOBOHHbIM I'IOJ'IMI'IpOI'IHJ'IeHO-

Bbim AnanekTpukom He3 nponuTku. OCHALLEH CUCTEMOM KOHTPONS M3BLITOUHOrO AaBe-
HMSI, KOTOPQS OTKIIOYTET KOHFEHCATOP B Cryde NMoboro BHyTpeHHero cbos.

KOH,D,eHCGTOp YCTAHOBNEH B UMNMHAPHUHYECKOM ANMIOMMHUEBOM KOpPMyCe C BUHTOBbIM CO-

enmHerem M12 gns kpennenusi u 3asemnenmst. [ogknioueHue ocyluecTensieTcs yepes
KIIEMMHYIO KOMIOAKY C KOHTOKTHbIM 3CKMMOM. PaspsiaHble pe3mcTopbl MHTErpUpPOBaHbI
B K/TEMMHYIO KOMOAKY.

T KOHAGHCATOPLI OCOBEHHO MOBXORAT ANS MHAWBMAYCBHON KOMMEHCOLMM MAbIX
MHAYKTMBHBIX HOrPY30K M YCTPOMCTBA Manbix 6aTapei KOHAEHCATOPOE. ; oo0)

Self-healing capacitors with low losses metallized polypropylene dielectric without lig-

vid impregnants. They have an overpressure disconnection system that disconnects the
capacitor in case of any internal failure. =

Capacitors in cylindrical aluminium cans, provided with a M12 stud for fixing and
earthling. Connection is made by a terminal block with clamp type terminals. They have

12
o -BH—

discharge resistors integrated in the terminal block.

These capacitors are especially suitable for the individual compensation of small induc-
tive loads and the construction of small capacitor banks.

TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

* HomuHanbHoe Hanpsixermne/Rated Voltage ...........oeveveieeieieiriicieines 230 ... 690 B/V
® YACTOTA/FIEQUENCY ..ottt 50/60 Tu/Hz
® [uonekTpui/DIelectric .......covveiieiieiieicieeiec s Monunponunen/Polypropylene
* YposeHb nzonsiym/Isolation level...........cooeiriininiininice, 3/- kB RMS/kV rms
® Motepu auanextpuka/Dielectric 10SSes ..........ovvvriieieiiiiieeiean <0,2 Br/ksap / W/kvar
® Ob1upe noTep/Total 0SSEs.........ovvieieeiiiicieieiee e < 0,4 Br/ksap / W/kvar
® PaspsaHble peamctopsl/Discharge resistors............covieveiieveiirieienennns BcrpoenHbiii/ Fitted
* Makc. anextpuueckoe neperanpsixeqne/Max. Overvoltage ................... 1,1U,
* Makc. neperpy3ka no Toky/Max. OVercurrent.............ooeeveuereeeirineninss 1,6~201,
* [lonyctmoe oTknoHeHme motuHocT/Power tolerance ...........ccevenence. -5/+10%
* Knumatnueckue ycnosms/Climatic range ........c.oceeerceeneinceeinceneenen. -40/D
® Mopkmoderie/ CONNECON ..........cuierieeieerieeieirceeieiscee e Knemmtas konopka/Terminals Block
© CreneHb 3T/ ProteCtion........c.veeueerieeeeicieieicisce e IP20
IP54 (orpanmuero go 25 kvar/with hood up to 25 kvar)
 CootsetcTame CTaHAAPTAM/ Standards. .........c.oveiieeieiieeieecce e IEC 60831, EN 60831

www.lifasa.com
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TPEX®A3HbIA LMNNHAPUYECKUA KOHOEHCATOP
THREE-PHASE CYLINDRICAL CAPACITOR

50 Iu/Hz 60 Iu/Hz
ObosHauenve 220 8/V 230 8/V 240 8/V 220 8/V 2408/V Paamepu oocea
Code Qp, (keap/ In Qp, (keap/ In Qp, (keap/ In Qp, (keap/ In Qp, (keap/ In dx h (mm/mm) (Kr/fg)
kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A)
POLB23020SK 1,8 48 2 5,0 2,2 5.2 2,2 58 2,6 6,3 85 X 245 1,6
POLB230255K 2,3 6,0 2,5 6,3 27 6,5 27 7.2 33 7.9 85X 245 1,6
POLB23030SK 27 7.2 3 75 33 7,9 33 8,6 3.9 9,4 85 X 245 1,6
POLB230405K 37 9,6 4 10,0 4,4 10,5 4,4 1,5 5,2 12,6 85X 245 1,6
POLB230505K 4,6 12,0 5 12,6 5.4 13,1 55 14,4 6,5 157 85 X 245 1,6
POLB230625K 57 15,0 6,25 15,7 68 16,4 6,9 18,0 8,2 19,6 85X 245 1,6
POLB230755K 6,9 18,0 75 18,1 8,2 19,6 8,2 21,6 9,8 23,6 110X 245 2,6
POLB23100SK 9,1 24,0 10 25,1 10,9 26,2 11,0 28,8 13,1 31,4 110 X 245 2,6
POLB231255K 1,4 30,0 12,5 31,4 13,6 327 137 36,0 16,3 39,2 136 X 220 33
POLB231505K 137 36,0 15 37,7 - - - - - - 136 X 220 33
50 lu/Hz 60 Iu/Hz
e 230 B/V 400 B/V 440 B/V 230 B/V 400 B/V I.’u:w\e.pu Mu.ccu R
Code P P . A A o P IO . PR Q, b | dnh o v(:f/'fg:‘)' o
';32':) (A/A) EZ':) (A/A) 'Liz':) (A/A) 'SZS (A/A) | (ksap/kvar) | (A/A)
POLB44100SK 2,7 6,9 8 11,9 10 13,1 33 8,2 9,9 15,1 85 x 245 1,0 35
POLB441255K 3,4 8,6 10 14,9 12,5 16,4 4,1 10,3 12,4 18,8 85 x 245 1,2 35
POLB44150SK 4 10,3 12,5 17,9 15 19,7 49 12,3 149 22,6 85 x 245 1,3 35
POLBA41825K 50 12,5 15 21,6 18,2 23,9 6,0 15,0 18 25,2 110 x 245 19 35
POLB44200SK 55 13,7 16 23,9 20 26,2 66 16,5 19,8 30,1 110 x 245 19 35
POLB442505K 68 17,1 20 29,8 25 32,8 8,2 20,6 24,8 37,7 110 x 245 2,1 35
POLB44300SK 8,2 20,6 25 358 30 39,4 98 247 298 45,2 110 x 245 33 35
POLB44364SK 9,9 25 30 43,4 36,4 478 11,9 30,0 36,0 57,4 136 x 220 33 35
POLB44400SK 109 | 274 32 47,7 40 52,8 13,1 32,9 39,7 60,3 136 x 261 40 47
POLB445005K 137 | 343 40 59,6 50 65,6 16,4 41,2 49,6 75,3 136 x 261 55 47
50 u/Hz 60 y/Hz
O6o3nauenne 440 B/v 460 B/V 440 8/V 460 B/V Paamepu x:::r
Code QnQZi;’P/ I (A/A) Q"Q:TP/ I (A/A) °nki';'j§”’/ I (A/A) °nki';'j;"’/ I (A/A) (ma/mrm) (ke/kg)
POLB460255K 2,3 3,0 25 3,1 27 3,6 3,0 38 85x175 0,9
POLB46050SK 4,6 6,0 5 63 55 7.2 6,0 75 85x 175 0,9
POLB460625K 55 7,2 6 7,5 6,6 8,6 7.2 9,0 85x175 0,9
POLB460755K 6,9 9,0 7,5 9,4 8,2 10,8 9,0 1,3 85 x 245 1,
POLB46100SK 9,1 12,0 10 12,6 11,0 14,4 12,0 15,1 85 x 245 11
POLB461255K 1,4 15,0 12,5 15,7 13,7 18,0 15,0 18,8 85 x 245 1,2
POLB46150SK 137 18,0 15 18,8 16,5 21,6 18,0 22,6 85 x 245 1,4
POLB46200SK 18,3 24,0 20 25,1 22,0 28,8 24,0 30,1 110 x 245 19
POLB462505K 22,9 30,0 25 31,4 27,4 36,0 30,0 37,7 110 x 245 2,1
POLB46300SK 27,4 36,0 30 37,7 32,9 43,2 36,6 145,2 136 x 220 3,0
50 lu/Hz 60 u/Hz
O6o3nauenne 480 B/V 525 B/V 550 B/V 480 B/V 525 B/V Pazmep x;“:‘
Code Qp(keap/ [ In | Qplkeap/ [ Iy | Qp(keap/ In Qp (kaap/ | In | Qp (keap/ In (mm/mm) - (kr/| fg)
kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A)
POLB52050SK 42 50 5 55 55 58 50 6,0 6 6,6 85x 175 0,8
POLB520755K 63 75 75 8,2 8,2 8,6 75 9,0 9 9,9 85 x 245 0,9
POLB52100SK 8,4 10,1 10 11,0 11,0 1,5 10,0 12,1 12 13,2 85 x 245 1,0
POLB521255K 10,4 12,6 12,5 137 13,7 14,4 12,5 15,1 15 16,5 85x 245 11
POLB521505K 12,5 15,1 15 16,5 16,5 17,3 15,0 18,1 18 19,8 85 x 245 13
POLB52200SK 16,7 20,1 20 22,0 22,0 23,0 20,1 24,1 24 26,4 110 x 245 19
POLB522505K 20,9 25,1 25 27,5 27,5 28,6 25,1 30,1 30 33 110 x 245 2,1
50 y/Hz 60 ly/Hz
O6o3nauenme 600 B/V 660 B/V 690 B/V 660 B/V 690 B/V _Paamepel x:i‘;:'
Code Qp, (ksap/ I (A) Q,, (ksap/ In | Qp (ksap/ In Q, (ksap/ In Q, (ksap/ In (mm/mm) (kr/kg)
kvar) n kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A)
POLB69050SK 38 36 46 40 50 4,2 55 48 6 50 85 x 245 08
POLB690625K 47 45 57 50 6,25 52 68 6,0 75 63 85 x 245 0,9
POLB69100SK 76 7.3 9,1 8,0 10,0 8,4 11,0 9,6 12 10,0 85 x 245 1,0
POLB691255K 9,5 9,1 1,4 10,0 12,5 10,5 137 12,0 15 12,6 85x 245 1,2
POLB691505K 1,3 10,9 13,7 12,0 15,0 12,6 16,5 14,4 18 15,1 85 x 245 13
POLB69200SK 15,1 14,6 18,3 16,0 20,0 16,7 22,0 19,2 24 20,1 110 x 245 1,9
POLB692505K 18,9 18,2 22,9 20,0 25,0 20,9 27,4 24,0 30 25,1 110 x 245 2,1
POLB69300SK 22,7 21,8 27,4 24,0 30,0 25,1 32,9 28,8 36 30,1 136 x 220 33
POLB69400SK 30,2 29,1 36,6 32,0 40,0 33,5 43,9 38,4 48 40,2 136 x 261 40
POLB69500SK 37,8 36,4 457 40,0 50,0 418 549 48,0 60 50,2 136 x 355 55

[lpyrue 3HaueHHe MOLLHOCTH, HOMPSXXEHMS M YaCTOTbI AOCTyNHBI Mo 3anpocy/Other power, voltages and frequencies on request
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10 ... 60 kBap

Oncanme/DEscRIPTION

CGMOBOCCTGHGBJ'MBGIOLIJMﬁcﬂ O,D,HOd)CBHbIﬁ KOHAEHCATOP C METAJITU3UPOBAHHBLIM NOJN-
NPONUNEHOBLIM ANINEKTPUKOM C HU3KMMU MOTEPSAMM, YCTAHOBIIEH B KOPMYCE M3 NPAMOY-
rOnbHbIX CTANbHbIX JIMCTOB. PG3p$IJJ,HbIe [Pe31CTOPbI NOAKIMIOHEHDI K KNEMMOM, 3AKPbITbIM

KPBILLIKOM.

Tako# KOHAEHCATOP MOXET MCNOJb30BATLCA ANs HHJJMBM,D,)’anHOﬁ KOMMEHCAUMH MHOYK-

TUBHOM HArpPY3KM.

Self-healing single-phase capacitors with low loss metallized polypropylene dielectric

capacitors mounted in rectangular sheet steel

connected to the terminals, which are protected by the cover.

They are suitable for the individual compensation of inductive loads.

OOHO®A3HbIU MPU3MATUYECKUA KOHOEHCATOP
SINGLE-PHASE PRISMATIC CAPACITOR

plate enclosure having discharge resistors

TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

* HomutansHoe Hanpsxetne/Rated Voltage

® Yactota/Frequency ........ccoeeeeeeeereeiniennnsn.
® [yanextpuk/Dielectric ........crverveeerieriennne.
* YposeHb nzonsiym/Insulation level.............

® Motepu ausnextpuka/Dielectric losses .......
 Obwme notepu/Total losses............c..........

® PaspsiHbie pesmctopsl/Discharge resistors
* Make. anekTpuueckoe nepeHanpsikeHme
Max. Overvoltages

* Makc. neperpysKka Mo ToKY .............c...co....

Max. Overcurrent

b )J,onyawmoe OTK/TOHEHNE MOLLHOCTMU ..........

Power tolerance

* [IManasoH paboumx TEMNEPATYP ...............

Climatic range

e CreneHb sawmtel/Profection.......................
® Brynka/Bushings .......cveevveeieenienieiniennnnes
® UgeT/Colour.......ccvoveveveeeeeeeeeeeen,

e Cooteetcraue cranaaptam/Standards....

.......... 230 .. 440 B/V

.......... 50 - 60 ly/Hz

.......... Monunponmnen/Polypropylene
.......... 3 kB RMS/kV rms / 15 kB,

nukosas Harpyska/kV crest .

.......... <0,2 Br/ksap / W/kvar PeoPq29 e o
.......... <0,5Br/ksap / W/kvar 7@’[ ‘ —
.......... Bcrpoentbie/Fitted " i B Bl 8

11U, 3
.......... 1,31 N ) o i
.......... -5/+10%

|| i#
.......... -40/+50°C “17 -
330

.......... IP41 L %0
.......... M10 —
.......... RAL7035 [ +e o

..IEC 60831, EN 60831 -

OBoananenme e I (A/A) U, (B/V) h (sw/mm) Wei’:::(‘: el
FMLI2310 10 43,5 230 270 3,0
FMLI2312 12 54,3 230 270 3,3
FMLI2315 15 65,2 230 270 3¥5)
FMLI4410 10 25,0 440 270 2,6
FMLI4420 20 50,0 440 270 3,0
FMLI4425 25 62,5 440 270 3,3
FMLI4440 40 100,0 440 270 4,0
FMLI4450 50 125,0 440 270 4,5
FMLI4455 55 137,5 440 270 4,7
FMLI4460 60 150,0 440 270 50

[lpyrie 3HaueHMe MOLLHOCTH, HOMPSXEHUS M YaCTOTbI AOCTyNHBI no 3anpocy/Other power, voltages and frequencies on request
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M F B KOMMNAKTHbIA TPEX®A3HbIN NPU3MATUYECKUA KOHOEHCATOP

COMPACT THREE-PHASE PRISMATIC CAPACITOR

1...25 kBap

OHMCAHME/ DeEscripTION
COMOBOCCTGHGBJ‘IMBGIOLLLMﬁcﬂ KOHAEHCATOP C METANTM3UPOBAHHBIM NMONMNPOMNUNEHO-

BbIM AMaNeKTPHKOM 6e3 nponuTkW. KoHpeHcaTop yCTaHOBNEH B KOpryce M3 Mpsmoy-
rofbHBIX CTANLHBLIX NMCTOB. PaspsigHble pesncTophl NOAKMIOYEHB! K KNEMMOM, 3aKPbI-
ThIM KPbILLKOM.

DTH KOHAEHCATOPbI OCOBEHHO MORXORAT AMs MHAWBMAYQNBHON KOMMEHCOLMM MAbIX
MHOYKTUBHBIX HOFPY3OK M YCTPOHCTBA MaNbIX 6ATApEit KOHAEHCATOPOB.

Self-healing capacitors with low losses metallized polypropylene dielectric without liquid
impregnants. Mounted in rectangular sheet steel plate enclosure having discharge resis-
tors connected to the terminals, which are protected by the cover.

These capacitors are especially suitable for the individual compensation of inductive

loads and the construction of capacitor banks.

TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

* HomuHanbHoe Hanpsixerme/Rated Voltage ........... 230 .. 690 B/V
® YacToTa/FreqUeNCY .......cuvveeeeiieeieieeeieeieieieeeinns 50 - 60 ly/Hz
® Nuanextpur/Dielectric .........cevierriiriieiiinn Monunponunen/Polypropylene
® PaspsiaHble peamctopsi/Discharge resistors............ BcrpoenHbii/Fitted
® Motepy auanextpuka/Dielectric losses ................. <0,2 Br/ksap / W/kvar
 Obme notepu/Total losses.........ccovevririeeirininnnns < 0,4 Br/ksap / W/kvar
® MaKc. 3MEKTPUYECKOE NEPEHAMPSIKEHME ................ 1,1 Up
Max. Overvoltages
* Make. neperpyska no Toky/Max. Overcurrent....... 1,31h
* YposeHb nzonsiym/Insulation level....................... 3/15kB/kV
® JlonycTmoe OTKIIOHEHME MOLLIHOCTH .......cueuvenrene. -5/+10%
Power tolerance
* Knumatnueckue ycnosus/Climatic range ............. -40/D (55°C)
® Mopkmtouerme/Connection................ccvreeeeinreenns Mé
e CreneHb 3awwTsl/Protection degree ..................... IP41
® LUBeT/Colour ... RAL7035
e Cootsetcraue crangaptam/Standards.................. IEC 40831, EN 60831

www.lifasa.com
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KOMMAKTHbIA TPEX®A3HbI/A MPU3MATUYECKUA KOHOEHCATOP
COMPACT THREE-PHASE PRISMATIC CAPACITOR

50 Iu/Hz 60 T'u/Hz
OBoanauenne 230 B/V 240 B/V 260 B/V 230 B/V 240 B/V 260 B/V - x:.‘;ﬁ.
Code Q, I k?n I an/ I an/ n an/ L aa an/ n (mm/mm) (kr/kg)
AR A LA R A R s =
MFB23050 5 12,6 5.4 13,1 64 | 142 6 15,1 65 15,7 7.7 17 210 1,2
MFB23075 75 18,8 8,2 196 | 96 | 21,3 9 226 | 98 23,6 15 | 255 210 1,2
MFB23100 10 25,1 109 | 262 | 128 | 284 12 30,1 | 13,1 31,4 153 | 34,1 390 19
MFB23125 12,5 314 | 136 | 327 16 | 355 15 377 | 163 39,3 - - 390 19
MFB23150 15 37,7 16,3 39,3 - - - - - - - - 390 1,9

50 lu/Hz 60 u/Hz
06 440B/V 400 B/V 415 B/V 400 B/V 415 B/V 440 B/V H Macca
Code Q Q Q Q Q Q {wse/mm) Weight
iar/ | M ez | e | e | ar | aA) | Gears | e fer/kg)
kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) " kvar) (A/A)
MFB44062 6,25 8,2 52 7,5 5,6 7,7 6,2 8,9 6,7 9.3 7,5 9.8 210 1,2
MFB44075 7,5 9.8 6,2 8,9 6,7 9.3 7.4 10,7 8 11 9 11,8 210 1,2
MFB44100 10 13,1 8.3 ne | 89 | 124 | 99 | 143 | 107 14,9 12 15,7 210 1,2
MFB44125 12,5 16,4 10,3 14,9 1,1 15,5 12,4 17,9 13,3 18,6 15 19,7 210 1,2
MFB44150 15 19,7 12,4 17,9 13,3 18,6 14,9 21,5 16 22,3 18 23,6 210 1,2
MFB44200 20 26,2 16,5 23,9 17,8 24,8 19,8 28,6 21,4 297 24 31,5 390 1,9
MFB44250 25 32,8 20,7 29,8 22,2 30,9 24,8 35,8 26,7 37,1 30 39,4 390 1,9
MFB44300 30 39,4 24,8 35,8 26,7 371 - - - - - - 390 1,9
50 lu/Hz 60 u/Hz
CEETTEIT D 525B/V 480 B/V 550 B/V 480 B/V 525 B/V 550 B/V H x:i“;:'
Code an 0 an O I T I P IO . P R . a (mm/mm) . /fg,
|l [ |l | || | | | e |
MFB52050 5,0 55 4,2 5,0 55 58 5,0 6,0 6,0 6,6 6,6 6,9 210 1,2
MFB52100 10,0 11,0 8,4 10,1 11,0 11,5 10,0 12,1 12,0 13,2 13,2 13,8 210 1,2
MFB52150 15,0 16,5 12,5 15,1 16,5 17,3 15,0 18,1 18,0 19,8 19,8 20,7 390 1,9
MFB52200 20,0 22,0 16,7 20,1 22,0 23,0 20,1 24,1 24,0 26,4 26,3 27,6 390 19

50 Mu/Hz 60 u/Hz
6 690 B/V 600 B/V 725 B/V 600 B/V 660 B/V 690 B/V H x:ICC:r
Code an 1 an I k?n I k?n I an A an I befoma) (KI’/Eg)
ot |l | ot | | | | B | |t | e | e
MFB69050 5,0 4,2 38 3,6 55 4,4 4,5 4,4 55 4,8 6,0 5,0 210 1,2
MFB69062 6,25 52 4,7 4,5 6,9 5,5 57 55 6,9 6,0 7,5 6,3 210 1,2
MFB69075 7,5 6,3 57 585 8,3 6,6 6,8 6,5 8,2 7,2 9,0 75 210 1,2
MFB69100 10,0 8,4 7,6 7.3 11,0 8,8 9,1 8,7 11,0 9,6 12,0 10,0 210 1,2
MFB69125 12,5 10,5 9,5 9.1 13,8 11,0 11,3 10,9 13,7 12,0 15,0 12,6 210 1,2
MFB69150 15,0 12,6 11,3 10,9 16,6 13,2 13,6 13,1 16,5 14,4 18,0 151 390 19
MFB69200 20,0 16,7 15,1 14,6 22,1 17,6 18,1 17,5 22,0 19,2 24,0 20,1 390 1,9
MFB69250 25,0 20,9 18,9 18,2 27,6 22,0 22,7 21,8 27,4 24,0 30,0 25,1 390 1,9

[lpyrie sHauEHMe MOLLIHOCTH, HONPSXEHUS M YaCTOTbI AOCTynHbI Mo 3anpocy/Other power, voltages and frequencies on request
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F M L CTAHOAPTHbIW MPU3MATUYECKUA KOHOEHCATOP

#___

STANDARD PRISMATIC CAPACITOR
5...100 kBap

Onuncanme/DEscRIPTION
CCIMOBOCCTGHGBJ'IHBGIOIJJMECH KOHAeHCOTOp o} MeTCIJ'IHM3l4pOBGHHbIM

6D 10

nonMNPONUIEHOBbIM  AUSNEKTPHUKOM 663 NPOMUTKK. KOH.D.eHCGTOp %

1/8 & af

YCTAHOBIEH B KOpMyce U3 NPAMOYrofibHbIX CTAJIbHbIX JIUCTOB. Pas-
PsAAHbIE PE3UCTOPDbI NOAKIOHEHDI K KNEMMAM, 3AKPbITbIM KprLLIKOl:i.

371 KOHAEHCATOpbI 0cobeHHO nopxopsT anst MHAMBMAYQNBHON KOM-
NEHCALMM MANbIX MHAYKTUBHBIX HArPY30K M YCTPOWMCTBA MANbIX 6a- <
Tapei KOHAEHCATOPOB.

Self-healing capacitors with low losses metallized polypropylene di- a

electric without liquid impregnants. Mounted in rectangular sheet steel \

360

plate enclosure having discharge resistors connected to the terminals,
which are protected by the cover.

These capacitors are especially suitable for the individual compensa-

tion of inductive loads and the construction of capacitor banks.

99 - Pge9

TEXHWUYECKME XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

* HomuHansHoe Hanpsxermne/Rated Voltage ........... 230...1000 B/V
© YacTota/FreqUency .........c.eveveeeeieeerieieieieeeiceeaees 50 - 60 ly/Hz
* [uonextpuk/Dielectric .........ooevrivririeieiiiinn, Monunponunen/Polypropylene
* PaspsigHble pesmctopsl/Discharge resistors............. BcrpoenHbiii/ Fitted
® Motepy auanextpuka/Dielectric losses ................... <0,2 Br/ksap / W/kvar
* Obwwpe notepu/Total losses..........ocovrvevririveiiennn. < 0,4 Br/ksap / W/kvar
® MaKC. 3MEKTPUYECKOE NEPEHAMPSIKEHME .................. 1,1 Un
Max. Overvoltage
* Makc. neperpyska no Toky/Max. Overcurrent........ 1,3In
* YposeHsb nzonsumm/Insulation level ............cccc...... 3/15kB/kV
® JlonycTmoe OTKIIOHEHME MOLLIHOCTH .......c.everennene. -5/+10%
Power tolerance
* Knumatuueckue ycnosms/Climatic range ............... -40/D (55°C)
® Mopkmtouerme/Connection.................cceereeeeirennnn. M10
e CreneHb 3awtsl/Protection degree ...................... P41
® LUBET/COoloUr ... RAL7035
¢ Cootsetcrame cranaapram/Standard.................... IEC 60831, EN 40831
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CTAHOAPTHbIW MPU3MATUYECKUA KOHOEHCATOP
STANDARD PRISMATIC CAPACITOR

50 y/Hz 60 y/Hz
O6o3Haue- 230 B/V 240 B/V 260 B/V 230 B/V 240 B/V 260 B/V H | Macca
Gme @, Q, Q, Q, Q, Q, b ey
(keap/ |l (A/A)| (keap/ |l (A/A)| (kap/ |In (A/A)| (keap/ |l (A/A)| (keap/ |[lIn (A/A)| (ksap/ |l (A/A)| ™™ K
kvar) kvar) kvar) kvar) kvar) kvar)
FML2305 5,0 12,6 54 13,1 6,4 14,2 6,0 151 6,5 15,7 77 17,0 270 2,8
FML2307 75 18,8 8,2 19,6 9,6 21,3 9,0 22,6 9.8 23,6 11,5 25,5 270 2,8
FML2310 10,0 251 10,9 26,2 12,8 28,4 12,0 30,1 13,1 31,4 15,3 34,1 270 3,5
FML2312 12,5 31,4 13,6 32,7 16,0 35,5 15,0 37,7 16,3 39,3 19,2 42,6 270 35
FML2315 15,0 37,7 16,3 39,3 19,2 42,6 18,0 45,2 19,6 47,1 23,0 51,1 270 3,5
FML2320 20,0 50,2 21,8 52,4 25,6 56,8 24,0 60,2 26,1 62,9 30,7 68,1 270 4,2
FML2325 25,0 62,8 27,2 65,5 31,9 70,9 30,0 75,3 32,7 78,6 38,3 85,1 270 50
FML2330 30,0 75,3 32,7 78,6 38,3 85,1 36,0 90,4 39,2 94,3 46,0 102,2 270 5,0
FML2340 40,0 100,4 43,6 104,8 51,1 113,5 48,0 120,5 52,3 1257 61,3 136,2 460 75
FML2350 50,0 125,5 54,4 131,0 63,9 141,9 60,0 150,6 65,3 157,2 460 8,2
FML2360 60,0 150,6 65,3 157,2 460 9,0
50 y/Hz 60 u/Hz
ObosHaue- 440 5/v 400 8/V 415 B/V 400 B/V 4158/V 4408/V Al b
HMe Qn Q, Q, Q, Q, n (Mm Welfhf
Code (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (ksap/ |[1n (A/A) mm) | (kr/kg)
kvar) kvar) kvar) kvar) kvar) kvar)
FML4412 12,5 16,4 10,3 14,9 11 15,5 12,4 17,9 13,3 18,6 15,0 19,7 270 2,8
FML4415 15,0 19,7 12,4 17,9 13,3 18,6 14,9 21,5 16,0 22,3 18,0 23,6 270 2,8
FML4420 20,0 26,2 16,5 23,9 17,8 24,8 19,8 28,6 21,4 29,7 24,0 31,5 270 3,5
FML4425 25,0 32,8 20,7 29,8 22,2 30,9 24,8 35,8 26,7 37,1 30,0 39,4 270 35
FML4430 30,0 39,4 24,8 35,8 26,7 37,1 29,8 42,9 32,0 44,6 36,0 47,2 270 3,5
FML4440 40,0 52,5 33,1 47,7 35,6 49,5 39,7 57,3 42,7 59,4 48,0 63,0 270 4,2
FML4445 45,0 59,0 37,2 53,7 40,0 55,7 44,6 64,4 48,0 66,8 54,0 70,9 270 4,2
FML4450 50,0 65,6 41,3 59,6 44,5 61,9 49,6 71,6 53,4 74,3 60,0 78,7 270 5,0
FML4460 60,0 78,7 49,6 71,6 53,4 74,3 59,5 85,9 64,1 89,1 72,0 94,5 270 5,0
FML4475 75,0 98,4 62,0 89,5 66,7 92,8 74,4 107,4 80,1 11,4 90,0 118,1 460 6,8
FML4480 80,0 105,0 66,1 95,4 71,2 99,0 793 114,5 85,4 118,8 96,0 126,0 460 7,5
FML4490 90,0 118,1 74,4 107,4 80,1 11,4 89,3 128,8 96,1 133,7 108,0 141,7 460 7,5
FML4499 100,0 131,2 82,6 119,3 89,0 123,8 99,2 143,1 106,8 148,5 460 8,2
50 lNuy/Hz 60 u/Hz
°6°:::“e' 460 B/V 400 B/V 440 B/V 400 B/V 440 /v 460 B/V ("' x:i“:'
Code Qn Qn Qn Qn Qn Qn mMn':) (Kr/sk, )
(keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ [In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |[1n (A/A) 9
kvar) kvar) kvar) kvar) kvar) kvar)
FML4610 10,0 12,6 7,6 10,9 9,1 12,0 9,1 13,1 11,0 14,4 12,0 151 270 2,8
FML4615 15,0 18,8 11,3 16,4 13,7 18,0 13,6 19,6 16,5 21,6 18,0 22,6 270 385
FML4620 20,0 25,1 151 21,8 18,3 24,0 18,1 26,2 22,0 28,8 24,0 30,1 270 3,5
FML4625 25,0 31,4 18,9 27,3 22,9 30,0 22,7 32,7 27,4 36,0 30,0 37,7 270 4,2
FML4630 30,0 37,7 22,7 32,7 27,4 36,0 27,2 39,3 32,9 43,2 36,0 45,2 270 4,2
FML4640 40,0 50,2 30,2 43,7 36,6 48,0 36,3 52,4 43,9 57,6 48,0 60,2 270 5,0
FML4650 50,0 62,8 37,8 54,6 45,7 60,0 45,4 65,5 54,9 72,0 60,0 75,3 460 6,8
FML4660 60,0 75,3 45,4 65,5 54,9 72,0 54,4 78,6 65,9 86,4 72,0 90,4 460 7,5
FML4675 75,0 94,1 56,7 81,9 68,6 90,0 68,1 98,2 82,3 108,0 90,0 113,0 460 9,0
FML4680 80,0 100,4 60,5 87,3 73,2 96,0 72,6 104,8 87,8 115,3 96,0 120,5 460 9,0
FML4699 100,0 125,5 75,6 109,1 91,5 120,1 90,7 131,0 109,8 1441 120,0 150,6 550 10,9

[lpyrie 3HaueHHe MOLLHOCTH, HAMPSXEHHS M YaCTOTbI AOCTyNHBI no 3anpocy/Other power, voltages and frequencies on request
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FM

CTAHOAPTHbIA NPU3MATUYECKUA KOHOEHCATOP
STANDARD PRISMATIC CAPACITOR

50 lu/Hz 60 u/Hz
ObosHave- 525 /v 480 8/v 550 B/V 480 /v 525 /v 550 B/V =
Hue (mm | Weight
Code Qn Qn Qn Qn Qn Qn mm) | (kr/kg)
(ksap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |[In (A/A)| (keap/ |[In (A/A)| (keap/ |1 (A/A)
kvar) kvar) kvar) kvar) kvar) kvar)
FML5210 10,0 11,0 8,4 10,05 11,0 11,52 10,0 12,07 12,0 13,20 13,2 13,82 270 2,8
FML5215 15,0 16,5 12,5 15,08 16,5 17,28 15,0 18,10 18,0 19,79 19,8 20,74 270 385
FML5220 20,0 22,0 16,7 20,11 22,0 23,04 20,1 2413 24,0 26,39 26,3 27,65 270 3,5
FML5225 25,0 27,5 20,9 25,14 27,4 28,80 25,1 30,16 30,0 32,99 32,9 34,56 270 4,2
FML5230 30,0 33,0 251 30,16 32,9 34,56 30,1 36,20 36,0 39,59 39,5 41,47 270 4,2
FML5240 40,0 44,0 33,4 40,22 43,9 46,08 40,1 48,26 48,0 52,79 52,7 55,30 270 5,0
FML5250 50,0 55,0 41,8 50,27 54,9 57,60 50,2 60,33 60,0 65,98 65,9 69,12 460 6,8
FML5260 60,0 66,0 50,2 60,33 65,9 69,12 60,2 72,39 72,0 79,18 79,0 82,95 460 7,5
FML5275 75,0 82,5 62,7 75,41 82,3 86,41 75,2 90,49 90,0 98,97 98,8 103,69 460 9,0
FML5280 80,0 88,0 66,9 80,44 87,8 92,17 80,2 96,52 96,0 105,57 105,4 110,60 460 9,0
FML5290 90,0 99,0 75,2 90,49 98,8 103,69 90,3 108,59 108,0 118,77 118,5 124,42 550 10,2
50 lu/Hz 60 u/Hz
Ob6o3Have- 690 B/v 600 B/v 725 B/v 600 B/v 660 B/V 690 B/v H | Macca
Hue Q Q Q Q Q Q (MM Weight
Code n n n n n n mm) | (kr/kg)
(ksap/ | In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |[In (A/A)| (keap/ |1 (A/A)
kvar) kvar) kvar) kvar) kvar) kvar)
FML6910 10,0 8,4 7,6 7.3 11,0 8,8 9,1 8,7 11,0 9,6 12,0 10,0 270 2,8
FML6915 15,0 12,6 11,3 10,9 16,6 13,2 13,6 13,1 16,5 14,4 18,0 15,1 270 35
FML6920 20,0 16,7 15,1 14,6 22,1 17,6 18,1 17,5 22,0 19,2 24,0 20,1 270 3,5
FML6925 250 20,9 18,9 18,2 27,6 22,0 22,7 21,8 27,4 24,0 30,0 25,1 270 35
FML6930 30,0 25,1 22,7 218 33,1 26,4 27,2 26,2 32,9 28,8 36,0 30,1 270 4,2
FML6940 40,0 3385 30,2 29,1 44,2 35,2 36,3 34,9 43,9 38,4 48,0 40,2 270 5,0
FML6950 50,0 418 378 36,4 552 44,0 454 437 54,9 48,0 40,0 502 | 270 | 50
FML6960 600 | 502 | 454 | 437 | 662 | 528 | 544 | 524 | 659 | 576 | 720 | 602 | 460 | 68
FML6975 750 | 628 | 567 | 546 | 828 | 659 | 81 655 | 823 | 720 | 900 | 753 | 460 | 75
FML6980 800 | 669 | 605 | 582 | 883 | 703 | 726 | 698 | 878 | 768 | 960 | 803 | 460 | 82
FML6999 | 1000 | 837 | 756 | 728 | 1104 | 879 | 907 | 873 | 1098 | 960 | 1200 | 1004 | 460 | 90
50 ly/Hz 60 u/Hz
O6osuave- 1000 5/v 900 5/v 1100 /v 900 5/v 950 5/V 1000 8/V 5] o
Hue (mm  [Weight
Code Qn Qn Qn Qn Qn Qn mm) | (kr/kg)
(ksap/ |In (A/A)| (keap/ |[In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (ksap/ |l (A/A)| (keap/ |In (A/A)
kvar) kvar kvar) kvar) kvar) kvar)
FMLOO10 10,0 58 8,1 52 12,1 6,4 9.7 6,2 10,8 6,6 12,0 6,9 270 3,5
FMLO015 15,0 8,7 12,2 7.8 18,2 9,5 14,6 9.4 16,2 9.9 18,0 10,4 270 5,0
FMLO020 20,0 11,5 16,2 10,4 24,2 12,7 19,4 12,5 21,7 13,2 24,0 13,9 270 5,0
FMLO025 250 14,4 20,3 13,0 30,3 15,9 24,3 15,6 27,1 16,5 30,0 17,3 460 7,5
FMLO030 30,0 17,3 24,3 15,6 36,3 19,1 29,2 18,7 32,5 19,7 36,0 20,8 460 7,5
FMLO035 35,0 20,2 28,4 18,2 42,4 22,2 34,0 218 37,9 23,0 42,0 24,2 460 9,0
FMLO040 40,0 23,1 32,4 20,8 48,4 25,4 38,9 24,9 43,3 26,3 48,0 27,7 460 9,0
FMLOO50 50,0 28,9 40,5 26,0 60,5 31,8 48,6 31,2 54,2 32,9 60,0 34,6 460 9,0
FMLO060 60,0 34,6 48,6 31,2 72,6 38,1 58,3 37,4 65,0 39,5 72,0 41,6 550 10,9
FMLO065 65,0 37,5 52,7 33,8 78,7 41,3 63,2 40,5 70,4 42,8 78,0 45,0 550 10,9
FMLO070 70,0 40,4 56,7 36,4 84,7 44,5 68,0 43,6 75,8 46,1 84,0 48,5 650 13,0
FMLO075 75,0 43,3 60,8 39,0 90,8 47,6 72,9 46,8 81,2 49,4 90,0 52,0 650 13,0

[lpyrie 3HOUeHHe MOLLHOCTH, HOMPSKEHMS! M YaCTOTHI AOCTYHBI Mo 3anpocy/Other power, voltages and frequencies on request
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F M LS NMPU3MATUYECKUA KOHOEHCATOP FMLS C 6 KITEMMAMMU
6 TERMINALS PRISMATIC CAPACITOR

5...100 kBap

Onucanme/DEscrIPTION
CGMOBOCCTCIHGBJ'IMBGIOLIJMECH KOH,D,eHCGTOp B Kopnyce U3 CTAnNbHbIX NNACTUH, C

OTKpLITOM TpexdazHOM Lienbio (6 knemm). ST KoHAeHCaTOPbI 0COBEHHO MOAXORST
ANS UCMIONB3OBAHMS B CTATMHECKMX (THPHCTOPHBIX) BaTapesx KOHAEHCATOPOB.

Self-healing capacitors in rectangular sheet steel plate enclosure, with open three-
phase circuit (six terminals). These capacitors are specially suitable for use with
static (thyristor) capacitor banks.

TEXHUYECKME XAPAKTEPMCTMKM/TECHN’CAL CHARACTERISTICS
® HomuransHoe Hanpsixenue/Rated voltages ... 250/440 u/and 440/760 B/V

® Yactota/Frequency ........c.veeeeeeeeiieeeieieieieenns 50 - 60 ly/Hz
o [yanextpuk/Dielectric .......ocoovreriereiieen Monunponmnen/Polypropylene
® YposeHb uzonaumu/Insulation level..................... 3 kB RMS/kV rms / 15 kB, nukosas oo pas % o
Harpyaka/kV crest
® Pazpsgrbie pesmctopel/Discharge resistors........ Bcrpoennbiii/ Fitted & . e
® Motepu auanextpuka/Dielectric losses ............... <0,2 Br/ksap / W/kvar s
® Obuwpme notepu/Total losses.........ccooevviieeiinnnee. <0,5Br/ksap / W/kvar L] fr] Kl
® MaKC. 3MEKTPHUYECKOE NEPEHAMPSIKEHME ............. 1,1 Un <
Max. overvoltage
* Makc. neperpyska no Toky/Max. overcurrent..... 1,3 In n
® [lonycTimoe OTKIIOHEHME MOLLHOCTH ................... -5/+10% Ly = %
Power tolerance 1w 30
® [l1anazoH paboumx TEMMEPATYP ...........cverrerenss -40/+50°C ]
Temperature range @] . & 60 H
¢ Crenetb 3awuptbl/Protection............cc.cceveieeennns IP41 - 000
® Mopkniouerme/Connection termindls.................. M10 OO N
0 LBeT/Colour ..., RAL7035 [
e Cooteetcrame cranaaptam/Standards............... IEC 60831, EN 60831 P
O6o3nakenne Qp, (ksap/kvar) Un (B/Y) In (A/A) h (wn/mm) Wei’::t‘(‘: el
FMLS2505 ) 250/440 11,5/6,8 270 3,5
FMLS2507 7,5 250/440 17,3/10,2 270 35
FMLS2510 10 250/440 23,1/13,6 270 3,5
FMLS2515 15 250/440 34,6/20,4 270 3,5
FMLS2520 20 250/440 46,2/27,2 270 4,2
FMLS2525 25 250/440 57,7/33,9 270 4,2
FMLS2530 30 250/440 69,3/40,7 270 5)
FMLS2535 35 250/440 80,8/47,5 270 5
FMLS2540 40 250/440 92,4/54,3 460 6,8
FMLS2550 50 250/440 115,5/67,9 550 10,2
FMLS4410 10 440/760 13,1/7,6 270 2,8
FMLS4415 15 440/760 19,7/11,4 270 2,8
FMLS4420 20 440/760 26,2/15,1 270 85
FMLS4425 25 440/760 32,8/18,9 270 3,5
FMLS4430 30 440/760 39,4/22,7 270 8E)
FMLS4440 40 440/760 52,5/30,3 270 4,2
FMLS4450 50 440/760 65,6/37,9 270 )
FMLS4460 60 440/760 78,7/45,4 270 5
FMLS4475 75 440/760 98,4/56,8 460 6,8
FMLS4480 80 440/760 105/60,6 460 7,5
FMLS4499 100 440/760 131,2/75,7 460 8,2

[lpyrie 3HaueHHe MOLUHOCTH, HAMPSXEHUS M YaCTOTbI AOCTyNHbI no 3anpocy/Other power, voltages and frequencies on request
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CunoBble KoHaeHcaTopbl / Power Capacitors .
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C P F KOHOEHCATOPbI C NMPEOOXPAHUTENAMU

CAPACITOR WITH FUSES
5 ... 80 kBap

Onuncanme/DEscRIPTION
Konpercarop cepun CPF — a1o koHpeHcatop FILMETAL, coepuHenHbIit ¢ rpynnoi

MPEROXPAHUTENEN C BLICOKOH OTKIIONAIOLLEN CMOCOBHOCTBIO.

Ero KOHCTPYKUMA O6eCI‘Ie‘-MBGeT nopknto4YeHne KoHAEHCATopd B YCTAHOBKAX, rae
HeOGXOJJMMCl MHAMBMOYANBbHAA KOMMNEHCAUUs asuratenen u TpGHCd)OpMCITOpOB.
Takas KOHCTPYKUUA 06eCI'Ie‘-MBGeT HOAEXHYO 3AWUTY OT KOPOTKMX 30MbIKOHMHM.

CPF series are formed by connecting a FILMETAL capacitor to a group of high ruptur-
ing capacity fuses.

lts construction facilitates connection of the capacitor in installations where individual
compensation of motors and transformers is required. It offers effective protection

against short circuits.

TEXHUYECKUE XAPAKTEPMCTMKH/TECHNICAL CHARACTERISTICS

* HomuHanbHoe Honpﬂ)KeHme/ Rated voltage............ 230 u/and 440 B/V

® YacToTa/Frecuency ......c.veveeereeeeveveiiieeereseesennnns 50 - 60 My/Hz

* Yposetb usonaumm/Insulation level....................... 3 kB RMS/kV rms / 15 kB,
nukosas Harpyska/kV crest

® MaKC. 3MEKTPUYECKOE NEPEHAMPSIKEHME ............ 1,1 Un

Max. overvoltage
* Makc. neperpyska no Toky/Max. overcurrent........ 1,3In
® [l1anasoH pabouMX TEMMEPATYP «......eeeererverrersenns -40/+50°C

Temperature range
e Ycranoeka/Installation ..
* Mpepoxpanmtenn/Fuses

...B nometuiermm/Indoor
In <63 A: Tun/Type DO
In >63 A: Tun/Type NH

140

® Pa3pbiBHAs CNOCOBHOCTL MPEAOXPAHMUTENEN ......... Tun/Type DO: 50 kA/kA i
Rupture capacity of the fuses Tun/Type NH: 120 kA/kA —
® LIBET/COlOUN .o RAL7035
e CooTtsetcteue cTanaapTam (npegoxpanuten)......CEl 60269
Standards for fuses
¢ CooTBeTcTBME CTAHAAPTAM (KOHAEHCATOPSI). . ... ... CEI 60831, EN 60831
Standards for capacitors
Oboeme | oorgme | Guria) | GBM | WAL | R | g
CPF4405 NHOO 16A 5 440 72 270 7
CPF4407 NHOO 20A 7,5 440 10,8 270 8
CPF4410 NHOO 35A 10 440 14,4 270 8
CPF4415 NHOO 50 A 15 440 21,7 270 9
CPF4420 NHOO 63 A 20 440 28,9 270 10
CPF4425 NHOO 63A 25 440 36,1 270 10
CPF4430 NHOO 80A 30 440 43,3 270 1
CPF4440 NHOO 125A 40 440 577 270 12
CPF4450 NHOO 125A 50 440 72,2 270 16
CPF4460 NHOO 160 A 60 440 86,6 460 18
CPF4475 NHOO 160 A 75 440 108,3 460 19
CPF4480 NHOO 160 A 80 440 1155 460 20
CPF2305 NHOO 25A 5 230 12,5 270 9
CPF2307 NHOO 35A 7,5 230 18,8 270 10
CPF2310 NHOO 50A 10 230 25,1 270 11
CPF2315 NHOO 36A 15 230 377 270 12
CPF2320 NHOO  80A 20 230 50,2 270 16
CPF2325 NHOO 125A 25 230 62,8 270 17
CPF2330 NHOO 125A 30 230 753 270 19
CPF2340 NHOO 160 A 40 230 100,4 460 20

* [Ipyrue KOHCTPYKTMBEI, O TAK)KE 3HOMEHMS! MOLLHOCTH, HAMPSKEHHS! M YaCTOTbI BO3mOXHBI Mo 3anpocy/Other constructions, powers, tensions and frequencies to consult
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C P M KOHOEHCATOP C ABTOMATUYECKUM BbIKITIOYATENEM

CAPACITOR WITH BREAKER
5 ... 80 kBap

Onmcanme/DEscRIPTION
KoHngeHcatop cepun CPM - 310 koHgeHcatop FILMETAL, coepmHenHbIi ¢ aBTomaTH-

YEeCKMM BbIKNIOYATENEM.

Ero KOHCTPYKUUA o6ecneqmaaeT BO3MOXHOCTb NOAKNIOYEHUA KOHAEHCATOPA B yCTA-
HOBKQX, rage HeO6XO,DMMO MHOMBMAOYANbHAA KOMMNEHCAUUA asurartenen u TpGHCd)Op-
MATOpPOB. Takas KOHCTPYKUMA oGecnewaoeT HOAEXHYO 3AWKTY NPU MMNYNbCHbIX
MOMEXAX U NOCTOAHHbIX Neperpy3kax.

CPM series are formed by connecting a FILMETAL capacitor to an automatic circuit
breaker.

lts construction facilitates connection of the capacitor in installations where individ-
ual compensation of motors and transformers is required. It offers secure protection
against transients and permanent overloads.

TEXHUYECKUE XAPAKTEPHCTV’K”/TECHNICAL CHARACTERISTICS

* HomuHanbHoe HanH)KEHMG/ Rated voltage............ 230/440 B/V

® YacToTa/FreCUNCy .......oeverveveveieiiiecerieieieseiinn 50 - 60 My/Hz

* YposeHb usonaumm/Insulation level 3 kB RMS/kV rms / 15 kB,
nukosas Harpyska/kV crest

® MaKc. 3MEKTPUYECKOE NEPEHAMPSIKEHME .............. 1,1 Up
Max. overvoltage

* Makc. neperpyska no Toky/Max. overcurrent........ 1,31h

* [luanason paboumx TemnepaTyp
Temperature range......c..ccceerveeeerenieeeeneneeeenens -40/+50°C

® Yeraroeka/Installation ..............occveieviiieiiieinn B nometuermu/ Indoor

e Orkntouaioluas cnocobrocts npu 415B ... <63 A/A (MCB): 10 kKA/kA
Breaking capacity in at 415V

® LIBET/COlOUN .o RAL7035

¢ CooTBeTCTBME CTAHAAPTAM (KOHAEHCATOPSI).......... CEI 60831, EN 60831

Standards for capacitors

100

C.

330
360

R

et oo Qy, (kaop/kvar) U, B/V) I, (A/A) b (w/mm) b
Code Inferruptor (A) " n n Weight (xr/kg)
CPM4405 16 5 440 7.2 270 7
CPM4407 20 75 440 10,8 270 8
CPM4410 25 10 440 144 270 8
CPM4415 32 15 440 217 270 9
CPM4420 40 20 440 28,9 270 10
CPM4425 50 25 440 36,1 270 10
CPM4430 63 30 440 43,3 270 1
CPM4440 80 40 440 577 270 12
CPM4450 100 50 440 72,2 270 16
CPM4460 125 60 440 86,6 460 18
CPM4475 160 75 440 108,3 460 -
CPM4480 160 80 440 1155 460 -
CPM2305 25 5 230 12,5 270 9
CPM2307 32 75 230 18,8 270 10
CPM2310 40 10 230 251 270 10
CPM2315 50 15 230 37,7 270 n
CPM2320 80 20 230 50,2 270 16
CPM2325 100 25 230 62,8 270 17
CPM2330 100 30 230 753 270 18
CPM2340 160 40 230 100,4 460 -

* [Ipyrue KOHCTPYKTMBBI, O TAKKE 3HOYEHMS! MOLLHOCTH, HOMPSIKEHMS! M 4aCTOTbI BoamoxHbI o anpocy/Other constructions, powers, tensions and frequencies to consult
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CunoBble KoHaeHcaTopbl / Power Capacitors .

C AB KOHOEHCATOP CAB C NPEOOXPAHUTEJIEM U KOHTAKTOPOM
CAPACITOR WITH FUSE AND CONTACTOR

10 ... 80 kBap F

OnuncaHue/DESCRIPTION
Korpercarop cepun CAB cocTomT 13 TpexdasHOro KoHBeHCaTopa KoppeKLk koadduLipen-
Ta mowHoctn FILMETAL, coegmterHoro ¢ npepoxpanmtenem HRC, koHTakTopom, pesucto-

poMm BLICTPOrO PA3PAAA M OFPAHMUUTENBHOMN KATYLUKOM MHEYKTMBHOCTU. YNpaBneHm1e mo-
XeT OCYLLECTBATLCS BHELLHMM CUMTHOIOM YEPEe3 KITEMMHYIO KOMOAKY MIK BbIKIIOHATENEM,
KOTOPbIM OCHALLEHO 0bopyACBAHHE.

DTH KOHAEHCATOPbI OCOBEHHO MOAXORAT 18 MHAMBMAYCNEHOM KomneHcaumu Tparcop-
MOTOPOB, MOAbEMHBIX SMIEKTPOABMIATENEN, M SNEKTPOABUIATENEH C MYCKOBbIM NEPEKSIO-

yaTeniem 3Be3fbl HO TPEYrONbHMK MU C SNIEKTPOMArHUTHBIM TOPMO3OM. L

CAB series are formed by connecting a FILMETAL three-phase power factor correction
capacitor to HRC fuses, contactor, fast discharge resistors and limiting inductances. Con-
trol can be done by an external signal through a terminal block or by an on/off switch
included in the equipment.

These capacitors are specially designed for the individual compensation of transformers,
hoisting motors equipments and motors with star/delta starter or electromagnetic brake.

TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS
¢ HomuHanbHoe Hanpsixerme/Rated voltage.......... 230/440B/V

® YacTota/FreqUeNncy .......ccvveeeeieeerireeieeeieinens 50 - 60 ly/Hz

® YpoBeHb uzonsiuym/ Insulation level 3 kB RMS/kV rms / 15 kB, nukosas g
Harpyaka/kV crest

* Kowpercarop (Tun 1)/Capacitor (Type 1)............ POLB
(otaensHbI wkad/only enclosure)

* Kowpercarop (Tun 2)/Capacitor (Type 2)............. Filmetal

* PaspsipHble peauctopel/Discharge resistors ......... Berpoennbiit/Fitted

* Make. anekTpuueckoe nepeHanpsikeHme

Max. overvoltage. ..........oveveiierinieeieiiieieieicines 1,1Up
* Makc. neperpyska no Toky/Max. overcurrent ... 1,3 I,
® MpenoxpaHUTENM/FUSES ..........oeveeeiereieiiaees Tun NH/NH type
* [lnanasoH paboumx Temneparyp “’C j“’ t 4
Temperature range.........ccecevveveeerenenneenenennne -40/+50°C o "
@ Boixopsl/Terminals .........ccoveveiieirinciieens M10
® LUBeT/Colour ... RAL7035
¢ CooTBeTCTBME CTAHAOPTAM (MPEROXPAHMTENH)
Standards of fUSES .....ooveveeeeeeeeeeeeeeeeeeeeeen CEl 269, CEI 21103 -
e Cooteetcraue cranpaptam/Standards................ CEl 60831, EN 60831

KOHp,eHca'ropbl Bbicotoi h<330 mm BbiNycKalOTCS 6e3 BEPXHUX
kpenexeit/Capacitors with a height of h <330mm do not have
HononHntenbHOE 060PYAOBAHME/ ACCESSORIES upper fastenings.

* AsTomaTiueckuit koHTponnep/ Automatic controller

O“:’;:‘:""e Qn (keop/kvar) In (A/A) Un (B/Y) (MM;‘ mm) Wei’::: (c::/ kg)
CAB14415 15 21,65 440 15
CAB14420 20 28,87 440 7
CAB14425 25 36,08 440 17
CAB14430 30 43,30 440 Bt 18
CAB14437 37 53,40 440 Type 1 19
CAB14440 2 57,74 440 21
CAB14450 50 72,17 440 23
CAB14460 60 86,60 440 25
CABO4480 80 108,25 440 460 27
CAB12310 10 25,10 230 13
CAB02315 15 37,65 230 TTY " ! 15
CAB12320 20 50,20 230 19
CAB02325 25 6275 230 270 21
CAB02330 30 7531 230 270 21
CAB02340 2 100,50 230 460 28

[lpyrue 3HaueHMs HaNPsXeHUs U YacToTbl BoamoxHs no 3anpocy/Other tensions and low frequencies order
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ABTOMaTU4YecKkue batapeu

OnucAHHE

Astomatnueckue batapen koHpeHcatopoe LIFASA npumensiotcs
AN LEHTPANIM30BOHHOM KOMMEHCALMU PEAKTMBHOM MOLLHOCTU B
HU3KOBOSBTHBIX YCTAHOBKOX.

JlaHHoe obopyROBAHME NOCTABNSETCS B MOMHOCTLIO CMOHTUPOBCH-
HOM BUfE M FOTOBBI K MCMOMb3oBaHMIO. Heobxopmmo Tonbko noaats
Ha 6aTapero KOHAEHCATOPA YNPABNSIOLLMI CUTHAM OT COOTBETCTBYIO-
Lero TPAHCHOPMATOPA TOKA M MOAKIIOUNTE €€ K NEKTPHUHECKOM
uenu.

OCHOBHbIE XAPAKTEPUCTUKU
AsTomaTHueckue koHaeHcaTopHbie batapen LIFASA coctosT us cre-

AYIOLWMX NTEMEHTOB!

* KonpaeHcatopHble npegoxparmtenm (HRC) ¢ Bbicokoit otkmouato-
LLIe¥ COCOBHOCTBIO, COEAMHEHHDBIE C CUCTEMOM c60p|-u=|x LUKH;

* KoHTaKTOpbI, CNELMAnbHO aAANTUPOBAHHBIE ANst PabOTLI ¢ KOH-
AEHCATOPaMM;

® KaTyLuku MHAYKTMBHOCTM [ifisi OFPAHWYEHMS MYCKOBOrO TOKG;

® Pesucrops! bbicTporo paspsaa;

® Cu1noBble KOHAEHCATOPLI C HU3KMMM MOTEPSIMK;

* KoHTpornneps! PeaKTMBHOM MOLLIHOCTH;

® Knemmbl HEMTPANBHBIX M 303EMMSIOLLMX MPOBOAOB;

* Metannuueckuii kopob co BCeMH KOMMYTATOPOMM.

TMPEMMYLLIECTBA

* Ob0opyaoBaHME CMOHTUPOBAHO W MPOLLIIO SKCMITYATALMOHHBIE MC-
MbITAHUA, NOCTABNSAETCA B KOMMNNEKTe CO BCEMU )’I'IpCIBJ'IﬂIOLIJMMM nu
NPEROXPAHUTENBHBIMM YCTPOMCTBAMM;

e Jlerkoctb TPAHCNOPTUPOBKU U YCTAHOBKU B CUITy MANOro Beca,

d npOCTOTO HGCTpOﬁKH HCIM6OJ'Iee ONTUMAJIBHOrO 3HAYEHMA COS P,
YTO NO3BONsET M36e)KOTb AONOJIHUTENbHbIX HALEHOK K TGpMd))’,‘

i )J,onmﬁ Cpok Cﬂ)’)K6bI U BbICOKAS HOOEXHOCTb, 61'ICIFOF|,CIP$I uc-
MONb30BAHUIO CAOMOBOCCTAHABITMBAOLLIMXCA KOHAEHCATOPOB M KOH-

AEHCATOPOB C HU3KUMK MOTEPSAMK;

® Ll npokuit granasoH 3HaueHmi molHoctu (ot 5 go 900 keap, 400 B)
B CTOHAOPTHOM KOMMMEKTALMM, BCErAA B HAMMYMM;

® Bo3MOXHOCTL MOCTABKH AOMONHUTENBHOTO OBOPYROBAHMS.

Automatic Banks

DescriptioN
LIFASA automatic capacitor banks are used for centralized compen-
sation of power factor in low voltage installations.

These equipments are supplied completely assembled and ready for
use: it is only necessary to connect it to the mains with cables of
adequate cross section, and to supply the operation signal from «
suitable current transformer.

GENERAL CHARACTERISTICS
LIFASA automatic capacitor banks are composed of the following

elements:

e High rupturing capacity (HRC) fuses connected to a busbar system.
e Contactors specially adapted to the work with capacitors.

e Inrush current limiting inductances.

o Fast discharge resistors.

e Low losses power capacitors.

e Reactive power controllers.

e Terminals for neutral and ground conductors.

® Metal cabinet containing all the switchgear.

ADVANTAGES
e Equipments wired and tested at works, full finished and supplied
with all control and safety devices.

e Easy transportation and installation due to their light weigh.

e Easy selection of the most appropriate cos ¢ to avoid penalty
charges on fariffs.

e Long life and high reliability, thank to the use of self-healing and
low losses capacitors.

* Wide range of power (from 5 to 900 kvar, 400 V) with standard
equipments for immediate delivery.

e Option of including various accessories.

www.lifasa.com
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ABTOMaTunyeckme 6arapeu / Automatic Banks .

34

TEXHWYECKUE XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

HommHanbHoe Hdl‘lpﬂ)l(eHMe/ Rated vo||qges 230/440/690 B/V
HomurHansHas yactora/Rated frequency 50 - 60 Mu/Hz
HomuHanbHas mowwmocts/Rated power 5 ... 960 keap/kvar
MoTepy auanextpuka/Dielectric losses <0,2 Br/ksap / W/kvar
MoTepy konaercatopos/Capacitors losses <0,5Br/keap / W/kvar
Make. anekTpudeckoe nepeHanpsixetne/Maximum overvoltage 1,1 Un

Make. neperpyska no Toky/Maximum overcurrent 1,31n

Beictpo paspsaHbie pesmctopsi/Fast discharge resistors

B kaxpom korHTakTope/On each contactor

Obopyaosanue pns ynpaenenus/Regulation equipment

Kowtponnep MCE unu MCX/MCE or MCX controller

Paboume nporpammst/Working programs

1:1:1:1 /1:2:2:2/1:2:4:4 /1:2:4:8 / 1:1:2:2

Oneparueroe Hanpsixerne/Control voltage

230B/V

BHewnuit Tparcopmatop Toka/External current transformer

... /5 (Onupus/Optional)

JuanazoH pabounx Temnepatyp/ Temperature range

-23°C/+45°C maxc. Temnepatypa/max. femp.

Crenenb sawpmsl/Degree of protection

IP21

Yeraroeka/ Installation

B nometuiermm/ Indoor

Coorteetcraue cranaaptam/Standars

IEC 60831, IEC 60439, EN 60831, EN 60439

www.lifasa.com




Qp, (ksap/kvar)

I
B 15 P P P PP PP P S

CEPWW/SERIES P 9 0 0 0 0 0 0 0 0 9 p Xapakrepnctnkn/ CHARACTERISTICS

M080 | ObopyroBaHHe Anst HACTeHHOro moHTaxa. KoHpercaTops!
POLIMET./Wall mounting equipment. POLIMET capacitors.
Kongercatopbl POLIMET u pacnpepenurensHasi annapaty-
pa B meTannmueckom wkady. HanonbHbIi moHTaX.

Lv180 | POLIMET capacitors and switchgear inside metal cabinet.
Floor mounting.
Kongercatopsl MINIFILMETAL u pacnpegenurensHas anno-

V360 | | paTypa B meTannmueckom wkady. HanonbHbii moHTax.
MINIFILMETAL capacitors and switchgear inside metal
cabinet. Floor mounting.

Lv400 |

Lv800
Konpercarope FILMETAL 1 pacnpepenurensHas annapa-
Typa B MeTannmueckom Lkady. HanonbHbIM MOHTEX.
FILMETAL capacitors and switchgear inside metal cabinet.

Lv1200 Floor mounting.

V1600

[] 4408/v

CrnELUMANBHOE OEOPYAOBAHME
Mo 3anpocy, aBTOMATMYECKME KOHAEHCa-

TopHble 6atapen MoryT BbiTb U3rOTOBNEHS!
nop, cneLpanbHble TPebOBAHMS 30KA3HMKA.
Cpenu pasfMUHbIX BO3MOXHBIX BAPUAHTOB:
* [lpyrue 3HaHeHMs: HANPSXEHU W 4aCTOThI;
* Batapen KOHAEHCATOPOB C PA3AMUHOM
CTeneHbIO 3aLLMTSI;

* baTapey KoHREHCATOPOB ANs YCTAHOBKM
HO OTKPLITOM BO3AYXE;

* Paboume nporpammst: 1:2:4:4:, 1:2:4:8:,
1:1:2:2;

® DUKCMPOBAHHBIN AT (ANs KOMMEHCALMM
TpaHcdopaTopos);

* Bonblume yKO3OHHBIX Bblle 3HAYEHMS!
MOLLIHOCTH.

SPECIAL EQUIPMENT

On request, automatic capacitor banks can
be produced to customers special require-
ments. Among the different possibilities are

the following:

e Other voltages and frequencies.

e Capacitor banks with different degrees of
protection.

¢ Capacitor banks for outdoor installation.
* Working program 1:2:4:4:, 1:2:4:8:,
1:1:2:2:.

* Fixed step (for transformer compensation).
* Higher powers than the above stated.

www.lifasa.com




36

BATMO08

5... 120 kBap

AUTOMATIC BANK

TEXHWUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

¢ HomunansHoe Hanpsixenme/Rated voltages ... 440B/V 50 - 60 ly/Hz

o Kontponnep/Controller............cccovveuriiurinieininns MCE ADV

* Pabouas nporpamma/Working program............ 5 onuwit/options

* Konpercatopbl/ Capacitors ...........c.coeeevineeenns POLIMET 440 B/V

® Mepbi 3awmTel/Protection steps............ccuevene. MuHUaTIOpHBIM ABTOMATHYECKMIA
ebikntouaTens/MCB

¢ Crenenb 3awptsl/Degree of protection.............. P31

® LUBeT/Colour ..., RAL 7035

* Beop kabens/Cables entry .........ccooooevvieinininnns Chusy/At the bottom

® Yeraroska/Installation ............ccoeieveiiicinieiinns B nometuermu/Indoor

© MoHtax/Assembly ..o, Hacrennsiii/Wall mounting

® BecnomorarenbHoe Hanpsixerue 230 B............... AstotparcdopTtaTop

Aux. voltage 230 V Autotransformer
* AsTomatnueckuii Bbikmiouatens/ Circuit breaker ... lo/Up Qn=40 keap/kvar (...1)
® BHeLUHSS TeXHUUECKAS MHPOPMALMS. .......ovveere .. /5A (He BkriodeHo B coctas/not

included)

External Tl

ABTOMATUYECKUE BATAPEU

RRERREE]

=
,qonOHHMTEﬂbHOE OEOPYAOBAHME/ACCESSORIES
® [NOBHbIN BBIKMIOYATENM MM OBTOMOTUHECKUM. ... Qn>35 keap/kvar /
Bbikntouatens/Main switch or circuit breaker 440 B/V / H=700 mm/mm g
* 3awpta oT 3ambikanms Ha semnio/ Leakage protection
O6o3HaueHne Qp, (ksap/kvar) Crpykrypa War Mporpamma | Qp, (ksap/kvar) LWkad/Cabinet Macca
Code 440 B/V Composition Steps Program 400 B/V (HxLxP) Weight (kr/kg)
BATMO0844050I 5 2x1,25+2,5 4x1,25 1.1.2. 4,1 500x400x200 18
BATMO0844075 7,5 2x1,25+ 2x2,5 6x1,25 1.1.2. 6,2 500x400x200 18
BATMO0844100I 10 22,5+5 4x25 1.1.2. 8,25 500x400x200 18
BATMO0844125| 12,5 1x2,5 + 235 5x25 122, 10,3 500x400x200 18
BATMO0844137 13,75 1,25+2,5+2x5 11x1,25 1.2.4. 11,3 500x400x200 18
BATMO0844150I 15 3x5 3x5 110 12,5 500x400x200 18
BATM0844175I 17,5 25+5+10 7x25 1.2.4. 14,5 500x400x200 19
BATMO08441871 18,75 625+125 3x6,25 1.22. 15,5 500x400x200 19
BATM0844200I 20 2x5 + 1x10 4x5 1.1.2. 16,5 500x400x200 19
BATMO0844250I 25 5+ 2x10 5x5 1.22. 20,6 500x400x200 20
BATM0844275| 27,5 2,5+5+2x10 11x25 1.2.4. 22,7 500x400x200 20
BATM0844300I 30 2x5 + 2x10 6x5 1.1.2. 25 500x400x200 20
BATMO0844312| 31,25 6,25+2x12,5 5x 6,25 122, 258 500x400x200 20
BATM0844350BI 35 5+ 3x10 7x5 1.2.2. 29 500x400x200 22
BATM0844375BI 37,5 2,5+5+3x10 15x2,5 1.2.4. 31 500x400x200 23
BATM0844400BI 40 5+5+3x10 8x 10 1.1 2_ 33 500x400x2_00 2_3
BATM0844350 89 5+10+20 7x5 1.2.4. 29 700x500x250 26
BATM0844375 37,5 2,5+5+10+20 15x2,5 1248 31 700x500x250 27
BATM0844400 40 2x10 + 1x20 4x10 1.1.2, 33 700x500x250 30
BATM0844437 43,75 6,25+ 3x12,5 7 x6,25 1.2.2. 36 700x500x250 30
BATM0844500 50 10 + 2x20 5x10 1.2.2. 41,3 700x500x250 32
BATM0844550 55 5+ 10 + 2x20 11 x5 1.2.4. 45 700x500x250 35
BATM0844600 60 2x10 + 2x20 6x10 1.1.2. 50 700x500x250 37
BATM0844625 62,5 12,5 + 2x25 5x12,5 122 51,7 700x500x250 37
BATM0844700 70 10 + 3x20 7x10 122, 58 700x500x250 38
BATM0844750 75 5+10+ 3x20 15x5 1.2.4. 62 700x500x250 39
BATM0844800 80 4x20 4x20 1.1.1. 66 700x500x250 39
BATM0844800b 80 2x10 + 3x20 8x 10 1.1.2. 66 700x500x250 39
BATM0844875 87,5 12,5 + 3x25 7x12,5 1.2.2. 72 700x500x250 39
BATMO08441000 100 4x25 4x25 110, 82,5 700x500x250 40
BATMO08441000b 100 2x12,5 + 3x25 8x125 1.1.2. 82,5 700x500x250 40
BATM08441050 105 15+ 3x30 7x15 1.2.2. 87 700x500x250 41
BATM08441125 112,5 7,5+ 15 +3x30 15x7,5 1.2.4. 93 700x500x250 41
BATMO08441200 120 4x30 4x 30 110 99 700x500x250 41
BATMO08441200b 120 2x15 + 3x30 8x15 1.1.2. 99 700x500x250 42

ﬂpyl'l'ie 3HAYEHUA TEXHUHECKMX NAPAMETPOB, HAMPSAXEHM U HACTOTblI BO3MOXHbI MO 30npocy/0fher rafings, vo|foges cmd frequencies avai|ab|e on requesf
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BATLV18

90 ... 180 kBap

ABTOMATUYECKUE BATAPEU
AUTOMATIC BANK
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TEXHUYECKUE XAPAKTEPMCTMKM/TECHN’CAL CHARACTERISTICS
¢ HomuransHoe Hanpsixenme/Rated voltages ......440 B/V 50 - 60 Mu/Hz

400

o Kontponnep/Controller............ccovevriruriiennnn. MCE ADV

* Pabouas nporpamma/Working program........... 5 onuii/options

 Konpercatopbl/ Capacitors ............c....eeeeeenne. Tun/Type POLB (*)

® Mepbi 3awmTbl/Protection steps........................ Mpenoxpanmrenm/Fuses NHOO

e Crenenb awptsl/Degree of protection.. ...IP21

¢ Lser/Colour .......ocvovveriieieiinn, ...Cepuiii/Grey RAL 7035

® Yeraroska/Installation ...........ccevieiriiieiiinnn. B nometuermn/ Indoor

® Montax/Assembly ..........coeuriviniriinininns Hanonbhbiit/Floor mounting

® BHeluHsis TexHuueckas MHpopmaumsi/ ............... ... /5A (He BrioueHo
External TI 8 coctas/not included)

® Paamepbl/Dimensions ..............ceeeeueirurinnnnnn. 615x400x1330 mm/mm

(*) Onuwms: konaeHcaTops! TMRa MFB (cepus BATLV150)
Optional: capacitors MFB type (BATLV150 series)

nOﬂOﬂHMTEﬂbHOE OEOPYAOBAHME/ ACCESSORIES
® [IOBHbIN BLIKIIOHATENM MM ABTOMATHMHECKMIM BLIKIIOYATENb

Main switch or Circuit breaker
* 3awpta or 3ambikanmMs Ha semnio/ Leakage protection

O6o3HaueHme Qp, (keap/kvar) CrpykTypa War Mporpamma Q, (ksap/kvar) Macca
Code 440B/V Composition Steps Program 400 B/V Weight (kr/kg)
BATLV1844090 90 10+4x20 9x10 1.2.2. 74 74
BATLV1844095 95 5+10+4x20 19x5 1.2.4. 79 75
BATLV1844100 100 10+10+4x20 10x10 1.1.2. 83 76
BATLV1844105 105 15+3x30 7x15 1.2.2. 87 76
BATLV1844110 110 10+5x20 11x10 1.2.2. 21 79
BATLV1844112 12,5 7,5+15+3x30 15x7,5 1.2.4. 93 79
BATLV1844119 118,75 6,25+12,5+4x25 19x6,25 1.2.4. 98 80
BATLV1844120 120 15+15+3x30 8x15 1.1.2. 99 80
BATLV1844125 125 12,5+12,5+4x25 18x12,5 1.2.4. 103 81
BATLV1844135 135 15+4x30 9x15 1.2.2. 112 81
BATLV1844137 137,5 12,5+5x25 11x12,5 1.2.2. 114 83
BATLV1844142 142,5 7,5+15+4x30 19x7,5 1.2.4. 118 84
BATLV1844150 150 15+15+4x30 10x15 1.1.2. 124 85
BATLV1844165 165 15+5x30 11x15 1.2.2. 136 86
BATLV1844180 180 6x30 6x30 1.1.1. 149 87

[pyrue 3HQUEHUs TEXHMUECKMX NOPAMETPOB, HANPSXEHMS M YOCTOTHI BO3MOXHBI o 3anpocy/Other rafings, voltages and frequencies available on request
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BATLV360 attovariceank

150 ... 360 kBap

1340

ool o
00
0o
0O
]
0o
0O
]
0o
/|
]
0o

100
00 00O O™
00 00O O0d
00 00O 04
00 00O O™
00 00O O0d
00 00O 04

TEXHUYECKUE XAPAKTEPMCTMKM/TECHN’CAL CHARACTERISTICS
* HomuHanbHoe Hanpsixermne/Rated voltages ......440 B/V 50 - 60 M'u/Hz

* Kontponnep/Controller...........coenieriirnieniennes MCE ADV

® Pabouas nporpamma/Working program........... 5 onuwit/options

* Korpercatopbl/Capacitors ............c.cceeerenns. Tun/Type POLB (*)

* Mepb! 3awmtbl/Protection steps...............o........ Mpeaoxpanmtenu/Fuses NHOO
e CreneHb sawmtsl/Degree of protection.............. P21

@ LUset/Colour ..., Cepuiii/Grey RAL 7035

® Yeraroska/Installation ............cccooovevrieiiriinnne. B nometuenmu/Indoor

* Montax/Assembly ...........ccooeene. .HanonsHsiii/Floor mounting

® BHeluHsist TexHHueckas uHbopmaLms...... . .../ 5A (He Brniouero

External Tl B coctas/not included)
® Pazmepbl/Dimensions ............cc.cceeeeiereerrennnnn. 1180x360x1340 mm/mm
nOﬂOﬂHMTEﬂbHOE OEOPYHOBAHME/ 'ACCESSORIES
* [NABHbIM BBIKNIOYATENN UM OBTOMATUHECKMI BLIKMIOHATEND
(*) Onums: koHaeHcaTopbl TMna MFB (cepus BATLV300) Main switch or Circuit breaker
Optional: capacitors MFB type (BATLV300 series) * 3awmTa ot 3ambikaHus Ha semnio/Leakage protection
O6o3HaueHne Qp, (ksap/kvar) Crpykrypa War Mporpamma Qp, (keap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLV3644172 172,5 7,5+15+5x30 23x7,5 1.2.4. 143 130
BATLV3644180 180 15+15+5x30 12x15 1.1.2. 149 131
BATLV3644195 195 15+6x30 13x15 1.2.2. 161 132
BATLV3644202 202,5 7,5+15+6x30 27x7,5 1.2.4, 167 134
BATLV3644210 210 15+15+6x30 14x5 1.1.2. 174 135
BATLV3644225 225 1547x30 15x15 122, 186 135
BATLV3644232 232,5 7,5+15+7x30 31x7,5 1.2.4. 192 136
BATLV3644240 240 15+15+7x30 16x15 1.1.2. 198 137
BATLV3644255 255 15+8x30 17x15 1.2.2. 211 138
BATLV3644262 262,5 7,5+15+8x30 35x7,5 1.2.4, 217 140
BATLV3644270 270 15+15+8x30 18x15 1.1.2. 223 141
BATLV3644285 285 1549x30 19x15 122, 236 142
BATLV3644292 292,5 7,5+15+9x30 39x7,5 1.2.4. 242 145
BATLV3644300 300 15+15+9x30 20x15 1.1.2. 248 146
BATLV3644315 315 15+10x30 21x15 122, 260 147
BATLV3644322 3225 7,5+15+10x30 43x7,5 1.2.4. 267 149
BATLV3644330 330 15+15+10x30 22x15 1.1.2. 273 150
BATLV3644345 345 1541130 23x15 1.2.2. 285 152
BATLV3644360 360 12x30 12x30 1.1.1. 298 155

[lpyrue 3HaueHMs TeXHHUYECKMX MAPAMETPOB, HANPSXEHMS W YaCTOTbI Bo3moxHbI no sanpocy/Other ratings, voltages and frequencies available on request
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BATLVA0Q ABTQUATUECKME BATAPEY
150 ... 400 kBap

650 340

1900

460

TEXHUYECKME XAPAKTEPUCTHKM/ TECHNICAL CHARACTERISTICS
..440 B/V 50 - 60 My/Hz

* Homutanshoe Hanpsixenme/Rated voltages .

s)yueg sijewolny / madeleg auddohULRWOLEY B

* Kontponnep/Controller.............ccoeuenee ..MCE ADV

® Pabouas nporpamma/Working program........... 5 onuwit/options

® Korpercatopbl/Capacitors ............c..cceeerenns. Tun/Type FML

* Mepbl 3awmtbl/Protection steps...............c........ Mpeaoxpanmtenu/Fuses

NHOO0

e CreneHb 3awmtsl/Degree of protection.............. P21

@ LUset/Colour ..., Cepuiii/Grey RAL 7035

e Yeraroeka/Installation .........ocooeveveeieeinnn. B nometuermu/Indoor HononHnTeNnbHOE 050PYAOBAHME/ACCESSORIES

® MonTax/Assembly .........cocooieieinieniiiinnnn, HanonsHiii/Floor * [MOBHbIN BLIKIIOYATENM MM ABTOMOTUHECKMH BLIKIIOHATENL

mounting Main switch or Circuit breaker

® Pazmepbl/Dimensions ..............cccveeviereerrennnnn. 650x460x1900 mm/mm  ® 3awmra oT 3ambikanms Ha semnio/ Leakage protection

O6o3HaueHme Qp, (keap/kvar) CrpykTypa War Mporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVA044150 150 2x25 + 2x50 6x25 112, 124 195
BATLVA044175 175 25+50+100 7x25 124, 145 195
BATLVA044187 187,5 12,5+25+50+100 15x12,5 1248, 155 200
BATLVA044200 200 50+50+100 4x50 112 165 200
BATLVA044220 220 20+40+2x80 11x20 124, 182 205
BATLVA044250 250 50+2x100 5x50 122, 207 208
BATLVA044275 275 25+50+2x100 11x25 124, 227 210
BATLVA044300 300 50+50+2x100 6x50 112 248 215
BATLVA044350 350 50+3x100 7x50 122 289 220
BATLVA044400 400 4x100 4x100 IRRS 330 225

[lpyrue 3HaueHs! TEXHUYECKMX MAPAMETPOB, HAMPSXEHMS W YaCToTbl BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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ABTOoMaTuyeckue 6arapeu / Automatic Banks .

BATLVS800 A5 seesamren
375 ... 800 kBap
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TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS
¢ HomuHanbHoe Hanpsxermne/Rated voltages ......440 B/V 50 - 60 Mu/Hz
* Kontponnep/Controller............ccooceriierrinnnn. MCE ADV
® Pabouas nporpamma/Working program........... 5 onuit/options
* Kowpercaropsl/Capacitors ...... ...Tun/Type FML
* Mepei sawpytsl/Profection steps... ...MNpenoxpanuTenm/Fuses
NHO0
e CreneHb 3awmtsl/Degree of protection............. P21
® LUset/Colour ..., Cepuiii/Grey RAL7035  JlonoOnHUTENBHOE O5OPYAOBAHUE/ ACCESSORIES
® Yeraroska/Installation ............ccooovevriiieiinnnn. B nometuenmu/Indoor ® [NOBHbIN BLIKTIOHATENM MM OBTOMATHHECKMI BBIKIOHATEND
® MonTax/Assembly .........cccoovirinieniieinnn, HanonbHbiii/Floor mounting  Main switch or Circuit breaker
® Paamepbl/DImMensions .........c.oceeeueereeeireenioennes 1180x460x1900 mm/mm  ® 3awpra ot 3ambikarus Ha semnio/ Leakage protection
O6o3HaueHne Qp, (ksap/kvar) Crpykrypa War Mporpamma Qp, (keap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)
BATLV8044375 375 25+50+3x100 15x25 1.24, 310 265
BATLV8044400 400 50+50+3x100 8x50 112, 330 270
BATLV8044450 450 50+4x100 9x50 122, 372 270
BATLV8044475 475 25+50+4x100 19x25 1.2.4, 393 275
BATLVB044500 500 50+50+4x100 10x50 1.1.2. 413 275
BATLV8044550 550 50+5x100 11x50 122, 455 280
BATLV8044575 575 25+50+5x100 23x25 1.24, 475 285
BATLV8044600 600 50+50+5x100 12x50 1.1.2, 496 285
BATLV8044650 650 50+6x100 13x50 122, 537 290
BATLV8044675 675 25+50+6x100 27x25 1.2.4, 558 295
BATLV8044700 700 50+50+6x100 14x50 1.1.2. 579 295
BATLV8044750 750 50+7x100 15x50 1.2.2 620 300
BATLV8044800 800 8x100 8x100 111 661 305

Jlpyrue 3HaUeHMs TeXHUYECKMX MPOMETPOB, HANPSXEHMS W YaCTOTbl BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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BATLV120

775 ... 1200 kBap

ABTOMATUYECKUE BATAPEN
AUTOMATIC BANK
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TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

¢ HomuHanbHoe Hanpsxermne/Rated voltages ......440 V 50 Hz - 60 Hz
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* Kontponnep/Controller............cccooeveiieerrinnnnn. MCE ADV

® Pabouas nporpamma/Working program........... 5 onuit/options

* Korpercatopbl/Capacitors .............cvevinnns. Tun/Type FML

* Mepb! 3awmTbl/Protection steps...............c........ Mpenoxpanutenu/Fuses

NHOO

e CreneHb sawmtsl/Degree of protection............. IP21

® Lset/Colour ..o, Cepuiii/Grey RAL 7035

® Yeraroska/Installation ............ccooveriiieininnnn, B nometuermu/Indoor

© MonTax/Assembly ..........cccoveieinirriiiinn, Hanonsiii/Floor HononHutenbHOE 060PY0BAHME/ACCESSORIES

mounting ® [NOBHbIN BLIKIOYATENM MITM OBTOMATUHECKMIA BBIKITIOHATENb

® Pazmepb!/Dimensions ..............cc.oveeuriereerinnnnnn. 1850x460x1900 mm/mm Main switch or Circuit breaker

* Coeputetine/Connection ............coceeereeeeennes 2 sxopswmx/incoming * 3awmra ot sambikakms Ha semnio/ Leakage protection
O6o3HaueHne Q, (keap/kvar) CrpykTypa War Mporpamma Qp, (ksap/kvar) Macca

Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLV120440775 775 25+50+7x100 31x25 1.2.4. 640 440
BATLV120440800 800 50+50+7x100 16x50 112, 661 440
BATLV120440850 850 50+8x100 17x50 122, 702 440
BATLV120440875 875 25+50+8x100 35x25 1.2.4. 723 445
BATLV120440900 900 504+50+8x100 18x50 1.1.2. 744 450
BATLV120440950 950 50+9x100 19x50 122, 785 450
BATLV120440975 975 25+50+9x100 39x25 1.2.4, 806 455
BATLV120441000 1000 50+50+9x100 20x50 112, 826 455
BATLV120441050 1050 50+10x100 21x50 122, 868 455
BATLV120441075 1075 25+50+10x100 43x25 1.2.4, 888 460
BATLV120441100 1100 50+50+10x100 22x50 1.1.2. 909 460
BATLV120441150 1150 504+11x100 23x50 122, 950 460
BATLV120441200 1200 12x100 12x100 111, 992 460

[lpyrie 3HaueHMs TeXHUYECKMX MAPAMETPOB, HANPSXEHMA U YaCTOTbI BoamoxHbI no sanpocy/Other ratings, voltages and frequencies available on request
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ABTOMATUYECKUE BATAPEU
AUTOMATIC BANK

BATLV160

1300 ... 1600 kBap

(LV800+LV800)
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TEXHUYECKME XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS
 HomuHanbHoe Hanpsxerne/Rated voltages ......440 B/V 50 - 60 Mu/Hz
* Kontponnep/Controller............cccoeveiieeurinnnnn. MCE ADV
® Pabouas nporpamma/Working program........... 5 onuit/options
* Korpercatopbl/Capacitors ..............c.veurieensn. Tun/Type FML
* Mepbi 3awpTbl/Protection steps............c.co........ Mpenoxpanmtenu/Fuses NHOO
e CreneHb 3awmtsl/Degree of protection............. IP21
® Lset/Colour ..o, Cepuiit/Grey RAL 7035 HononHutensHOE 0650PYA0BAHUE/ACCESSORIES
® Yeraroska/Installation ............ccoeveriiieininnnn, B nometuermu/Indoor ¢ [NOBHbIN BBIKIIOYATENM MM BTOMOTUHYECKMH BLIKIIO-
© MorTax/Assembly .........ccccovieiriiiiiiiinn, HanonbHeiii/Floor mounting yarens/Main switch or Circuit breaker
® Paamepbl/DIMensions ...........cceeeeeeereerienienns 2360x460x1900 mm/mm * 3awpta oT 3ambikanms Ha semnio/ Leakage protection
* Coepmtetine/Connection ............ccoceeeereeeeennes 2 sxopswmx/incoming
O6o3HaueHne Qp, (keap/kvar) CrpykTypa LWar Mporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)
BATLV160441300 1300 100+6x200 13x100 122, 1074 590
BATLV160441350 1350 50+100+6x200 27x50 1.2.4, 1116 595
BATLV160441400 1400 100+100+6x200 14x100 1.1.2. 1157 595
BATLV160441500 1500 1004+7x200 15x100 122, 1240 600
BATLV160441550 1550 50+100+7x200 31x50 1.2.4, 1281 605
BATLV160441600 1600 1004+10047x200 16x100 1.1.2, 1322 605

[lpyrue 3HOUEHMS TeXHUUYECKMX MAPAMETPOR, HAMPSKEHMS W 4aCTOTbI Bo3moxHbI no sanpocy/Other ratings, voltages and frequencies available on request
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OMUCAHUE | DESCRIPTION

TpapmumorHoe obopyROBAHME ANS KOMMEH-
COUMM PEOKTUBHOM MOLLIHOCTU C 3MEKTPO-
MEXAHWUYECKMMM KOHTOKTOPOMM; XOPAKTE-
pU3yeTcst BLICOKOW MPOM3BOAMTENBEHOCTBIO
B CMCTEMOX, rfieé HQrpy3ka [AOCTATOMHO
CTABMABHA M MANOMYBCTBMTENBHA K Kome-
GaHusm Hanpsxenmnsi. CeropHs, OAHCKO,
fonblUoe  KOMMYECTBO  MPOMBILUAEHHBIX
YCTQHOBOK OCHALLIAETCS! 3NIEKTPOHHbIM 060-
PYAOBGHMEM, YyBCTBUTENbHbIM K Kkoneba-
Husim Hanpsixermns (MK, komnbtoTepb! 1
T.0.), M MMEET BbICOKYIO YOCTOTHOCTb CMEHBI
paboumx LmKoB (BTOMATHYECKHE CBAPOY-

Hble annapaTsl, po60'rb| uT.a.).

KOMI'IeHCCILlMﬂ peClKTHBHOFi MOLLIHOCTHK C NO-
MOLLbIO CTOTUHECKMX KOHTOKTOPOB ABMAET-
CA HaUNy4YLWKMM BAPUAHTOM, OTBEHAIOLLMM
Tpe6OBC|HI4F|M cospemeHHoﬁ MHAYCTPUU.

ABTOMATHYECKHE KOHEEHCATOpHbIE 6aTa-
pen LIFASA co cratuueckumn koHTakTopa-
MU paboTaIOT HA OCHOBE TMPMCTOPHBIX,
He TPOAMLIMOHHBLIX KOHTOKTOPOB. TMpMCTO-
Pbl 30MyCKAIOT KOHAGHCATOPbI HO HyNIEBOM
3HA4YeHUn Hanﬂ)KeHMﬂ U BbIKMOYAOT MX
MU HyNEBOM 3HAYEHMM TOKA. TAKOM MPMH-
LM 30MycKd MPEeROCTABNSET BO3MOXHOCTE
I'IepeKnIO‘-IeHMﬂ CMNoBbIX KOH,D,eHCGTOpOB
6e3 konebaTenbHbix npoueccos, W3beras
KOKWX-TMBO Mpobriem ¢ NepeHanpsXeHrem.

Braroaaps Takomy nepekniodeHuio, obecre-
uMBaeTCs BbICTPLIN OTKNMK 0bopynoBaHMS
HO BHE3ANHOE M3meHeHue noTpebreHus
PEAKTMBHBIX MOLLHOCTENH. Bpems otknuka
(BpeMﬂ BbIKITFOMEHUA UK BKITKOYEHUSA KOH-
AeHcaTopa) 0BbIYHO He npesbiwaet 20 mc.
310 obecneumsaert BbinonHerue go 50 umk-
OB B CEKyHfY.

l_kK_l
L”\_I

Traditional reactive power compensation
equipment with electromechanical contac-
tors, has a well proven performance in in-
stallations where the load has, slow varia-
tions and it is not very sensitive to voltage
fluctuations. Today, however, more and
more industrial installations include elec-
tronic equipment very sensitive to voltage
variations (PLC, computers, etc.) and also
very fast changing working cycles (auto-
matic welding machines, robots, efc.).

Reactive power compensation with static
contactors offers the best answer to these
new industry requirements.

LIFASA automatic capacitor banks with
static contactors, use thyristors instead oftra-
ditional contactors. The thyristors switch-on
capacitors on zero crossing voltage, and
switch them off on zero current situation.
This firing strategy grants a totally transient
free switching of power capacitors, avoid-
ing any problem with transient overvoltages.

This transient free switching gives a very
fast reaction time of the power factor equip-
ment with sudden reactive power demand
variations. This reaction time (the time fo
switch on or off a capacitor step) is usually
not higher than 20 milliseconds. This means
that up to 50 operations per second are
possible.

CTATUYHbIA KOHTAKTOP
Static contactor

dneKTPpoOMEXaHUYECKUI KOHTAKTOP
Electromechanical contactor

Meperpy3ku Mo ToKy BO BPeMs ONepaLii NepekmiodeH s
Overcurrents during switching operations

Her (otcyTeraytor
KPATKOBPEMEHHbIE NOMEXH)
No (transient free)

[a, no 100 I, B cootsetcramm c [EC 60831,

no pesynstatam uamepernit — go 200 In.
Yes, up to 100 |, according to IEC 60831,
in practice measured up to 200 In.

Bpocku HanpsixeHnit BO Bpemsi onepaumit nepekntodeHms
Overvo|fcges during switching operations

Her (otcyTcTaytor
KPOTKOBPEMeHHbIe MomexH)
No (transient free)

Da, po 72 U,
Yes, up to 2¥2 U,

3apepxka nepekioyeHms 20 mc (cTanaapTHO) or 10 po 50 ¢
Time delay for switching 20 ms (typical) 10t0 50 s
Hanuune nopBUKHBIX SMEKTPUYECKMX KOHTAKTOB Her Ja
Presence of mobile electrical contacts No Yes

Oxmpaembl cpok cyx6bl koHTakToB (umknbl BKIT/OTKI)
Expected service life of contacts (switching On/Off)

MpakTuyecku HeorpaHmuueH
Almost unlimited

Crangaptho - 100 000 onepaupit
Typically 100.000 operations

www.lifasa.com
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OCHOBHBIE XAPAKTEPUCTUKN /| GENERAL CHARACTERISTICS

ABTOMATHYECKWE KOHAGHCATOPHBIE BATAPEM CO CTATMHECKMMMU KOH-
Taktopamu LIFASA noctaensiotcs B nonHoi cbopke M roToBbimM
K ncnonb3osaHmio. Heobxopnmo nuiub noaaTs pabounii curHan ¢
TOKOBOrO TPAHCGOPMATOPT, MMEIOLLIErO COOTBETCTBYIOLLME XOPAK-
TEPUCTMKM, M NORCOEAMHUTE K CETH MOCPERCTBOM KaBens ¢ HyXHbIM
ceveHnem. batapen coctosT M3 cnepyrolmx anemeHToB:

11 batapen pabotaiot Ha koHTponnepax Tna MCE-F ¢ 6onee
BbICOKOM UYBCTBMTENBHOCTBIO, Yem koHTponnepb! Tvna MCE. Onu
CMEeLMansHO MPEAHA3HAYEHD! 1Sl YNPABNEHNS TMPUCTOPHBLIMU KOH-
AEHCATOPHBIMM BATAPESMU M OTIMUCIOTCS OMTUHECKM BbIAENEHHBIMMU
BbIXO[OMM, O TAKXE YPE3BLIYAMHO MAIbIM BPEMEHEM OTKIMKA (Ao

20 mc).

PaboTaet Ha OCHOBE SMEKTPOHHON YNPAEBNSIOLLEH Lienk, BhIACIOLLEN
TUPUCTOPY MYCKOBbIE MMMYbChbl HO BKIIOYEHWE NPU HYNEBOM 3HAYE-
HUM HONPSKEHUSA M HO BbIKMIOYEHWE MPU HYSIEBOM 3HAYEHMM TOKA.
YnpaBnsioLLmii MOAynb COBPAH HA NEYATHOM MAATE M MOMyHaeT CHr-
Hanbl 3amycka ot koHTposnnepa MCE.

PaboTaer Ha Tpex Napax TMPMCTOPOB C BCTPEYHO-NOPANAENbHLIM
BKIOYEHMEM, COBPAHHBIX M YCTAHOBIEHHBIX HA POAMATOPAX, 30-
LUMTHBIX MPEAOXPAHUTENAX M OMPAHUUMTENbBHBIX KATYLLKOX MHEYK-
TUBHOCTH.

11 6aTapen COCTOAT U3 LLIECTUKIEMMHBIX CHIOBBIX KOHAEHCATOPOR
cepun FILMETAL 1 MINIFILMETAL.

LIFASA automatic capacitor banks with static contactors are supplied
completely assembled and ready for use: it is only necessary to give
them the operation signal from a suitable current transformer, and to
connect them to the mains by cables of adequated section. They are
composed of the following elements:

These banks use the MCE-F controllers, that are a fast response varia-
tion of the MCE series of controllers. These controllers are specially
designed for the control of thyristor capacitor banks and are char-
acterized by their optically isolated outputs and also for having an
extremely fast response time that can be up to 20 milliseconds.

It is formed by an electronic control circuit, that gives the firing pulses
to the thyristors to switch on at zero voltage point and to switch off at
zero current situation.

The control module is assembled on a printed circuit board and re-
ceives the action signal from the MCE controller.

It is formed by three pairs of thyristors in anti-parallel connection,
mounted and assembled on well dimensioned heat sinks, protection
fuses and limiting inductances.

These banks use the six terminal versions of FILMETAL and MINIFIL-
METAL series of power capacitors.

HomutanbHoe Hanpsxerue* /Rated voltages* 440B/V
HomuHanbHas yactora/Rated frequency 50 /60 Tu/Hz
HomuHanbHas mowrocts/Rated power 7,5 ... 960 xeap/kvar
Motepu puanextpuka/Dielectric losses <0,2 Br/ksap / W/kvar
Motepw konaercaTopos/Capacitors losses < 0,5 Br/ksap / W/kvar
Makc. anektpuueckoe neperanpsixerme/Max. overvoltage 1,1 Un
Make. neperpyska no Toky/Max. avercurrent 1,3In
Kowrponnepsi/Controllers MCE-12 F

3anepxka nepeknioderms/ Switching on delay

20 mc/ms (cranpapTHo/typical)

Paboume nporpammsl/Working programs

1:1:1:1:, 1:2:2:2: u/and 1:2:4:4:

Tparcdopmatop Toka/Current transformar

.../ 5A onups/optional

[uanasoH pabounx Temnepatyp/ Temperature range

-25/+45°C makc. Temnepatypa/max. temp.

CreneHb 3awmrel/Protection degree

IP31

Ycrawoeka/ Installation

B nometuenmm/Indoor

Coorsetcraue crangapTam/Standards

IEC 60831, EN 60861, IEC 60439, EN 60439

* [ipyrue Hanpsixenms — no sanpocy/Other voltages on request

Ang CTAHOAPTHOIO OOPYAAOBAHUS C TUPUCTOPHbIMU KOHTAKTOPAMMU, MO 3AMNPOCY
FOR STANDARD EQUIPMENTS WITH THYRISTOR CONTACTORS, ON REQUEST
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3GLIJMTHble d)Ml'lepbl MCNONb3YOTCA B PACNPEAETUTENBHbIX CEeTAX
C BbICOKMM YPOBHEM FOPMOHMHECKNX HCKG)KeHMﬁ, KOrfid KOHEYHOM
uenblo ABNsEeTCs KomneHcaums peGKTMBHOﬁ MOLLIHOCTM HO OCHOBHOM
yacToTe.

OHm mcronbayiotes, 4tobbl M3bexaTb Neperpysk1 KOHAEHCATOPOB
FOPMOHMYECKUMM TOKOMM, OTBOAS MX OT 3MEKTPOCETU. 3aLUMTHbIE
PUNETPbI YCTAHOBAMBAIOTCS MyTeM NOCNEROBATENBHOMO MOAKIIO-
YeHWs Jpocceneii K KOHOEHCATOPaM, TaKMM 0Bpa3om, 4Tobbl 3Ha-
YeHMe YOCTOTI HACTPOMKM BCEro BNOKA NEXano MexXmy OCHOBHOM
HOCTOTO M HACTOTOM HUXHEM (kak npasuno, 5-#) rapmoHmku. Takum
0bpazom, GUNLTP XAPAKTEPH3YETCs BLICOKOH MHEAYKTUBHOM YCTOM-
YMBOCTBIO K MIOBbIM FOPMOHMYECKMM KONEBAHMSIM.

lMocnenosaTensHoe coepmHeHMe APOCCENs C CMMOBbIM KOHAEHCO-
TOPOM NO3BONSET KOHAEHCATOPY PABOTATL C HAMPSKEHWEM BhILLE,
HYEM HANpPsXEHWE NUTAHUA. rIOSTOM)’, KOHAEHCATOpPbI, KOTOpPbIE 6)"
OyT COeAUHEHDBI C 3ALMUTHBIMA OPOCCENAMM, AOMKHbI 6biITb paccum-
TAHbI HA p06OT)’ C 6onee BbICOKUM HAMPSXKEHHUEM, HEM O6bl‘-IHbIe
KOHAEHCATOPbI. @Mﬂpr AOJTXEeH 6bITb HOACTPOEH Ha CcpeaHee 3Have-
HUE mexay KONMUYECTBOM FaPMOHMK, OTPCAXEHHbIX 4)MJ'IprOM, “ no-
BBILLIEHWUEM MOLLIHOCTH, FEHEPUPYEMO¥i B KOHAEHCaTOope Ha 6a30BO
yacrore.

Takxe HeoBXOAMMO MOMHMTL, YTO PECKTMBHAS MOLLHOCTb, obecrie-
umBaemas GUIBTPOM HA HOMMHAMbHOM uacToTe (ot 50 ao 60 Iu),
OTMYCETCA OT MOLLHOCTH, obecrieumBaemoii KoHaeHcaTopom be3
apoccenst. MpuHumas Bo BHUMAOHWE BCE BbILIECKA3AHHOE, APOCCerb
HOMXeH NoabMpaTLCA TaK, YToBbl ero COMPOTUBMEHME COCTABNSNO
oKono 7% OT CONPOTUBREHUS KOHAEHCATOPA. DTo obecrnequT Yacto-
Ty HOCTPOiikM, paBHyto, k npumepy, 189 Iy Ha 50 Tu. Takxe po-
CTYMHbI [PYTME YACTOTbI HOCTPOMKM.

Protection filters are used, in supply networks having a high level of
harmonic distortion, when the final objective is reactive power com-
pensation at the fundamental frequency.

Their purpose is to avoid that harmonic currents overload the ca-
pacitors by diverting them to the mains. Protection filters are made
by connecting reactors in series with capacitors, in such a way that
the tuning frequency of the whole unit is set at a value between the
fundamental frequency and the frequency of the lowest present har-
monic, which is usually the 5th order harmonic. In this the filter has a
high inductive impedance for all the harmonic frequencies.

Connection of a reactor in series with a power capacitor, makes the
capacitor to work at a voltage higher than the

supply voltage. Because of this, capacitors to be connected to protec-
tion reactors, need to be designed to work at higher voltages than
standard capacitors. The choice of the tuning point of the filter is a
balance between the quantity of harmonics rejected by the filter and
the voltage increase produced in the capacitor at the fundamental
frequency.

It has to be also kept in mind that reactive power supplied by the
filter at rated frequency (50 or 60 Hz), is different to the one that the
capacitor would supply without the reactor.Taking all the above into
account, the reactor is normally chosen in such a way that its imped-
ance is about 7% the impedance of the capacitor that protects. This
will give a tuning frequency, for example at 50 Hz, of 189 Hz. Other
tuning frequencies are also available.

8

8

8

— 000000

JOpoccens
Reactor

KoHngeHcatop
Capacitor
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Puc. 4 / Fig. 4

20 kB/kV

400 B/V

S,"=15 MBA/MVA

Cets
Network
S$./=240 MBA/MVA

Tpatcdopmatop
Transformer
$=800 kBA/kVA
Ui=5%

100 kBr/kW

100 kBr/kW

100 kBr/kW

Qc
150 keap/kvar

Mpumep/Example

HeobxoaMmocTb UCMonb3oBaHWS 3ALMTHBIX PUALTPOB ANs
KOH[EHCATOPA MOXHO YBMAETb B MPMBEAEHHOM HMXE Mpu-
mepe (Puc. 4). Jonyctum, uto Tok yepes npeobpasosaTersb
coctasnsier 550 A 1 umeet cnepytoliiee pacnpeaeneHme rap-

MOHMUK!
1, - 20% 11
1 - 14% 11
1, - 9% 11
I - 8% 1

Barapes koHpetcatopos Ha 150 keap (400 B) umeet Homu-
HanbHbIi Tok 217 A. Toku rapMOHMUYECKMX COCTOBMSIOLLMX,
koTopble byAyT NMPOXOANTL Hepes KOHAEHCATOP, MOXHO pac-
cumtats no dopmyne (3):

5
7
11

V\N V\N V\N V\N

13

[anee, cpenHekBOAPATHYHOE 3HOUEHHE TOKA, KOTOPbIM MOMTIOo-
™T 6crropes| KOHIEHCATOPOB COCTABMT:

The need for using protection filters for capacitors can be
seen in the here below case (Fig. 4). Let us suppose that the
converter current of the figure is 550 A, with the following
harmonic distribution:

110 A/A
77 A/A
50 A/A
44 A/A

The 150 kvar 400 V capacitor bank QC has a rated current
of 217 A. The harmonic currents that will circulate through the
capacitor can be calculated from the formula (3):

37 A/A
74 A/A
288 A/A
108 A/A

Then, the rms current the capacitor bank will absorb will be:

Ic =—\/2172 + 372+ 742 + 2882 + 108% = 385 A

Yto HamHoro Bbiwe 217 A, yKA3GHHBIX B TEXHMYECKWX
ACHHBIX KOHAGHCATOPHOM batapen. JlaHHbIN cBEpXTOK npe-
BLILLGET ycTaHOBReHHble ctaHaapTamu IEC 6esonacHble
npenenbHbie 3HaueHMs. YTo AenaeT HEBO3MOXHBIM MOAKIIO-
yeHme BaTapen KOHAEHCATOPOB 6e3 3ALUMTHBIX GUALTPOB.

www.lifasa.com

Which is far above the 217 A marked on the rating plate of
the capacitor bank. This overcurrent exceeds the safety limit
set by IEC standards and makes impossible the connection of
the bank without protection filters.



OPOCCENU ANA CTAHOAPTHOU KOHOEHCATOPHOW BATAPEUN
REACTOR FOR STANDARD CAPACITOR BANK

[poccenu INA/INR NpPefHA3HAYeHbI 1S pG6OTbI B CMCTEMAX 3neKTpOCH06>KeHM;| C BbICO-
KWM YPOBHEM FOIPMOHMHUECKUX MCKOKEHUI W obecrieumsaioT besonacHoe M HapeskHoe obcry-
XMBAHMe 0bOPYAOBAHMS, KoppekTUpyioLero koadbduumenT mowHoctu. [lpoccenu coepm-
HeHbl MOCNEROBATENLHO C CUIOBbIMM KOHAEHCATOPAMM, OBPA3ys PE3OHAHCHBINA KOHTYP,
HOCTPOEHHBIN TAK, YTO Bech BrIOK MMEET MHEAYKTMBHOE COMPOTMBIIEHME HA YOCTOTOX BCEX
FOPMOHMK B YCTOHOBKE. DT Apoccent paspaboTaHbl CRELMANbHO st NOCEAOBATENLHOMO
nopkstoyeHust K koHaeHcaTopam cepun FMLF.

INA/INR reactors are designed to work in supply systems with a high level of harmonic
distortion in such a way that they allow a safe and reliable service of the power factor
correction equipments. Reactors are connected in series with power capacitors, forming a
resonant circuit convenienﬂy detuned, so that, the whole unit has an inductive impedcnce at
the frequencies of all harmonics in the installation. These reactors are specially designed to
work in series with FMLF capacitors.

® HOMMHOMBHOE HOMPSIKEHNE CETH ....eveerenieieeieeiienienie e 230/400 B/V

Rated voltages of the main
® HomunansHas yactota/Rated frequency..........ccvvevianeein. 50 - 60 Mu/Hz
® HomuHanbHOE HaNpsikeHWe KOHREHCaTopa .. ..260/460 B/V

Rated voltages of the capacitors
© Tun dunistpa/Filter type ....c.verveiieieiieeieeeeea Huakoit Hactpoiiku/Low tuning
® PesoHaHcHas yactota/Resonance frequency....................... 189 Tu/Hz (7%)
® J[lonyCTMMBIE OTKIOHEHMS MHEYKTUBHOCTM «.....eeeerceerenrenenss +3%

Inductance tolerance
® MOKCHMMANbHASE MEPErPY3KA FAPMOHMKAMM .....eeeevenrenrennenens 0,35In

Maximum harmonics overload -
© KoHCTPYKUMS/ CONSHUCHON.......cvoveve e INA: Antomumit/ Aluminium I I

INR: Menb/Copper '

® TemnepatypHas sawmta/Thermal profection ....................... Tepmoctat/By thermostat <
® Yposenb nzonaumm/Insulation level...........ccccoveieiiiiriennnnn. 4 kB/kV 'ﬁ' =n
® [Mopkniouerne/Connetion............cceereeereeeeuereininiieneeenennn. INA: Aniomnhnesas wnHa/ . B . : )

o CreneHb 3awmtsl/Degree of protection.............cccccevevereeae.
* Knacc temneparypsl/ Category of temperature...................

Aluminium Bus Bar

INR: KnemmHas konogka/Terminal
block

INA:IPOO/INR: IP 20

Knace/Class F (155°C)

Detans/Detail A

== &

JOpoccene  KongeHcarop

© YeraHOBKA/ INSIAllGHON ..o B nometuiermu/Indoor Reactor  Copacitor
e Cootsetctame craHaapTam/Standards.............cccvervriennne. IEC 60289, EN 60289
06 ®@unobtp/Filter Pasmepsbi/Dimension (mm/mm) Macca MoTepn Ob6o3HaueHne
- Losses KoHAeHcaTopa
Code Qp, (ksap /kvar) | Uy (B /V) h w d a b Waight (ir/kg) (Br/W) | Capacitor Code FMF
INR40057 5 400 165 155 92 6 5 FMLF4606
INR40107 10 400 190 180 102 9 10 FMLF4612
INR4O157 15 400 190 180 12 10 25 FMLF4618
INA40207 20 400 174 260 124 20 8 14 76 FMLF4625
INA40257 25 400 174 260 124 20 8 14 90 FMLF4631
INA40307 30 400 231 290 124 20 8 19 120 FMLF4637
INA40407 40 400 231 293 124 20 8 20 145 FMLF4649
INA40507 50 400 233 310 144 25 10 27 185 FMLF4661
INA40607 60 400 260 305 146 25 10 31 205 FMLF4674
INA40807 80 400 280 335 155 35 12 38 235 FMLF4698
INA40997 100 400 300 338 170 35 12 50 250 2 x FMLF4661

[lpyrue 3HaueHMs HaMPSXXEHMs U YaCTOTHI BoamoxHs no sanpocy/Other voltages and frequencies on request
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OPOCCENU ONsi CTATUMECKOW BEATAPEU
REACTOR FOR STATIC BANK

Jpoccenn INAS/INRS npepHasHaueHbl fnst paboTsl B CHCTEMAX MEKTPOCHAGXeHMS ¢
BbICOKMM YPOBHEM FOPMOHMUYECKUX MCKCDKEHMI M CO CTATUHECKMMM KOHTOKTOpamu. OHu
obecneumatoT besonacHoe u HagexHoe obcryxMBaHMe 0bopPyAOBAHMS, KOPPEKTUPYIO-
wero koahduuMeHT moHOCTH. [lpoccenn coeprHeHbl NOCNEROBATENBHO CO CTATH-
YECKWUMM KOHTCIKTOPGIMM M CHIOBBIMM KOHAEGHCATOPAMM, OBPA3ys PE3OHTHCHBIN KOHTYP,
HOCTPOEHHBIN TAK, YTO Bech BNOK MMEET MHAYKTUBHOE CONPOTUBEHME HA YOCTOTAX BCEX
FOPMOHMK B YCTOHOBKE. DTH APOCCent paspaboTaHbl CNeLMansHO Al NOCNeAoBaTeNb-
HOro MopKstoYeHUs K koHaeHcartopam cepumn FMLFS.

INAS/INRS reactors are designed to work in supply systems with a high level of harmonic
distortion and static contactors in such a way that they allow a safe and reliable service
of the power factor correction equipments. Reactors are connected in series with static
contactor and power capacitors, forming a resonant circuit conveniently detuned, so that,
the whole unit has an inductive impedance at the frequencies of all harmonics present
in the installation. These reactors are specially designed to work in series with FMLFS

capacitors.
® HOMMHOMBHOE HOMPSIKEHNE CETH .....oniveerenreieeieenenne 230/400 B/V

Rated voltage of mains
* HomuHanbHas yactora/Rated frequency..................... 50 - 60 Mu/Hz
* HomuHanbHoe HanpsikeHue KOHAEHCATopa/ ............... 260/460B/V

Rated voltage of capacitors
® Tun dunitpa/Filter type .....ovveeeieeieieeee, Huakoit Hactporiku/Low tuning
e PesoHaHcHas uactota/Resonance frequency 189 Tu/Hz (7%) i
® [lonycTumble OTKIOHEHHS! UHAYKTUBHOCTH ................... +3% T 0T

Inductive tolerance
® MaKCHMAnbHAS NEPErpysKa FAPMOHUKAMM ................. 0,351, N 1 N O

Max. harmonics overload tiﬁ FJ
® KoHcTpyKumsi/ConstruChOoN ........ceuveerceceieeicee s INAS: Anommhuii/Aluminium ‘ w ‘

INRS: Mens/Copper

* TemneparypHas sawmra/Thermal protection .. .. Tepmocrat/By termostat oty N1 Berans/Detai A
® YposeHb usonaumm/Insulation level.............cocoueee.. 4 xB/kV D—% | Eﬂ
* Mogkniouerne/Connection ...............ccceeeeevevevenennn. KnemmHas konogka/Terminal block TH
e CreneHb 3awmTsl/Degree of protection....................... INAS: IP 00/INRS: IP20 Heooee  Kovgrmemop
® Ycraroska/ Installation .................... ..B nomewwermn/Indoor Reactor Capacitor
e Cootsetctaue ctaHpapTam/Standards IEC 60289, EN 60289

0603HaEHME ®unbrp/Filter Pasmepbi/Dimensions (mm/mm) Morepu x:ic;:‘ 26":2";:‘:::2

Code Qp, (ksap /kvar) U, (B/V) h w d Losses (Br/W) (kr/kg) Capacitor code
INRS40057 5] 400 165 155 92 25 6 FMLFS4606
INRS40107 10 400 190 180 102 50 8 FMLFS4612
INRS40157 15 400 190 180 112 57 9,5 FMLFS4618
INRS40207 20 400 190 180 122 76 11,5 FMLFS4625
INRS40257 25 400 250 240 122 90 17 FMLFS4631
INRS40307 30 400 250 240 132 120 20,5 FMLFS4637
INAS40407 40 400 250 240 147 145 25,5 FMLFS4649
INAS40507 50 400 233 310 154 185 29 FMLFS4661
INAS40607 60 400 234 310 154 205 30 FMLFS4674
INAS40807 80 400 280 338 165 235 41 FMLFS4698

[lpyrie 3HaueHMe MOLLHOCTH, HAMPSKEHMS M YacToThl AocTynHbl no 3anpocy/Other powers, tensions and frecuencias to consult
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KOHOEHCATOPbDI ANnA 3AWNUTbI OT TAPMOHUK

CAPACITOR FOR HARMONIC PROTECTION

311 koHpercaTopbl LIFASA npegHasHadeHs! st nocnefoBATensHOro nopKIio-
yenmns k gpoccenam INR unm INA pnsa cospaHmus HuskouacTotHbix (189 Tu)
dUNLTPOB 3aLMTHI OT FOPMOHMK (HOMWHANBHOS MOLLHOCTL KOHEEHCaTOpa,
obosHaUeHHas B TabrMUe, [OCTUIGETCS MM MOAKIIONEHMM K APOCCEnsm).

Kongercatopbl FMLF 6binm cneupansHo paspabotaHsl ¢ yuetom Toro dakTa,
4YTO NPW MOACOEAMHEHMM K Apoccenio, pabouyee HANPsXeHWe NpeBbiaeT
HanpsixeHue nutaxus. 3Havenmne uHpykumm apocceneit INR u INA 1 sHauerne
emkocTu koHgeHcatopos FMLF cneumansHo paccumtaHbl Tak, 4tobbl npu

6@

1o

MOCNEAOBATENbHOM NOAKITIONEHNM, PEAKTMBHOS! MOLLHOCTb MILTPQ COOTBETCT-
BOBONO YKO3OHHOM HO MACMOPTHOM Tabnuuke. a

These LIFASA capacitors are designed to be connected in series with INR or
INA reactors, in order to build up low tuning (fr = 189 Hz) Harmonic Protec-
tion Filters (Capacitor rated powers indicated in the table, are achieved when

connected to the reactors). FMLF capacitors have been specially developed tak-
ing into account that, when connected to the reactors, they work at a voltage
higher than the supply voltage. Inductance value of INR and INA reactors and
capacitance value of FMLF capacitors are specially calculated to ensure that,
when connected in series, the reactive power of the filter is as given on the
name plate.

Q9 - Pg2g

1

* HomuHanbHoe Hanpﬂ)l(eume/ Rated voltage........... 460 B/V

© YacToTa/Frequency .....c.cveveeeeeeveieieiieeeeesenene 50 - 60 My/Hz

o anektpuk/Dielectric .........ocevereeiriieieieieine, Monmnponunen/Polypropylene
® PaspspHbie pesnctops/Discharge resistors.......... Integradas/Fitted

® Motepu auanextpuka/Dielectric losses ................. <0,2 B/ksap / W/kvar

® Obuwpe notepu/Total losses.........cooveuriivririncnnnes < 0,4 B/ksap / W/kvar

® MakKc. 3neKTpUUYECKOE NEPEHANPSKEHME .............. 1,1 Up

Max. Overvoltage
® Makc. neperpyska no Toky/Max.Overcurrent....... 1,314

* YpoeeHb nzonaumm/Insulation level....................... 3/15kB/kV
® JlonycTmoe OTKNOHEHME MOLLIHOCTM .................... -5/+10%
Power tolerance
o Knumatnueckue ycrosus/Climatic range ............ -40/D (55°C)
© Boixombl/Terminals ....c..eeeeeeeeeeeeeeeeeeeeeeeee e M10
® LIBET/Colour ... RAL7035
e Cooteetctame cranaaptam/Standards................ I[EC40831, EN 60831

www.lifasa.com
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KOHOEHCATOPbGI ANA 3AWNTbI OT TFAPMOHUK
CAPACITOR FOR HARMONIC PROTECTION

400/460 B/V 50 T'u/Hz 7 %

Obomasom | STl | Sumpliter | oue | Con | owmopn | Keprye | et | gpoccem
440 B/V 400 B/V In (A/A) U, (B/V) Un (B/V) h (mm/mm) (kr/kg)
FMLF4612 12,5 10 14,4 400 460 270 3,5 INR40107
FMLF4618 18,75 15 21,7 400 460 270 35 INR40157
FMLF4625 25 20 28,9 400 460 270 4,2 INA40207
FMLF4631 30 25 36,1 400 460 270 5,0 INA40257
FMLF4637 37,5 30 43,3 400 460 270 5,0 INA40307
FMLF4649 50 40 57,7 400 460 460 6,8 INA40407
FMLF4661 62,5 50 72,2 400 460 460 8,2 INA40507
FMLF4674 75 60 86,6 400 460 460 9,0 INA40607
FMLF4698 100 80 115,5 400 460 550 10,9 INA40807

690/790 B/V 50 Tu/Hz 7 %

Dunbr Duner Cetb KongeHcaTopbi Kopnyc Macca
AT Fiter Fitor Nework | Copacitors Box. Weight | Apoccens

Qp, (ksap/kvar) I, (A/A) U, (B/V) Un (B/V) h (mm/mm) (kr/kg)
FMLF7906 5 4,2 690 790 270 2,8 INR69057
FMLF7912 10 8,4 690 790 270 BE5) INR69107
FMLF7915 12,5 10,5 690 790 270 35 INA69127
FMLF7918 15 12,6 690 790 270 85 INA69157
FMLF7924 20 16,7 690 790 270 4,2 INA69207
FMLF7930 25 20,9 690 790 270 50 INA69257
FMLF7937 30 25,1 690 790 270 5,0 INA69307
FMLF7943 3 29,3 690 790 460 6,8 INA69357
FMLF7946 37,5 31,4 690 790 460 6,8 INA69377
FMLF7949 40 33,5 690 790 460 6,8 INA69407
FMLF7961 50 41,8 690 790 460 8,2 INA69507
FMLF7973 60 50,2 690 790 460 9,0 INA69607
FMLF7985 70 58,6 690 790 550 10,2 INA69707
FMLF7991 75 62,8 690 790 550 10,9 INA69757
FMLF7998 80 66,9 690 790 550 10,9 INA69807

415/480 B/V 50 Tu/Hz 7 %

coomme | e el T el B R
Qp, (keap/kvar) In (A/A) U, (B/V) Un (B/V) h (mm/mm) (kr/kg)
FMLF4806 5 7,0 415 480 270 3,5 INR41057
FMLF4812 10 13,9 415 480 270 8 INR41107
FMLF4816 12,5 17,4 415 480 270 4,2 INA41127
FMLF4819 15 20,9 415 480 270 4,2 INA41157
FMLF4825 20 27,8 415 480 270 5,0 INA41207
FMLF4831 25 34,8 415 480 460 6,8 INA41257
FMLF4837 30 41,7 415 480 460 6,8 INA41307
FMLF4844 89 48,7 415 480 460 7,5 INA41357
FMLF4847 37,5 52,2 415 480 460 7,5 INA41377
FMLF4850 40 55,6 415 480 460 7,5 INA41407
FMLF4862 50 69,6 415 480 460 9,0 INA41507
FMLF4875 60 83,5 415 480 550 10,2 INA41607
FMLF4887 70 97,4 415 480 650 12,2 INA41707
FMLF4893 75 104,3 415 480 650 13,0 INA41757
FMLF4899 80 11,3 415 480 650 13,0 INA41807

[lpyrue 3HaUEHMS! TEXHUYECKMX MAPAMETPOB, HANPSXEHMS W 4aCTOTbI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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KOHOEHCATOP OANA CTATUMECKOIO ®UINbTPA
CAPACITOR FOR STATIC FILTER

T KoHaEeHcaTopbl PAbOTAIOT HO OCHOBE OTKPbLITON TPexdasHol Lenu (6 knemm) ans
MCTONb30BAHMUS B CTATUYECKMX KOHAEHCATOpHbIX baTapesx. Onu paspaboTaHsl ansi
nocnepoBarensHoro nopkntoyermns k gpoccensm INRS unm INAS ansi cospanms Hms-
kouacToTHbixX (189 ') GUALTPOB FAPMOHMHECKOM 3CLLUMTEI (HOMMHABHAS MOLUHOCTb
KoHAeHcaTopd, 0BO3HAYEHHAsA B TABNMLE, FOCTUICETCS MU MOAKITIOYEHNM K Fpocce-
nsim). Korpercaropsl FMLFS 6binu cneupansHo paspabotarbl ¢ yuetom Toro dbakta,
4YTO MM NOACOEAMHEHMM K Apoccento, pabodee HaMpPsXeHUe MPEBbILLICET HaNpPsXe-
Hue nutaHus. 3Hauenne uHpykumm gpocceneit INRS m INAS u sHauenme emkocTy
koHpeHcaTopos FMLFS creupanbHo paccuntanbl Tak, 4Tobbl MpW NOCNenoBaTENbHOM
MOAKITIOUEHMM, PEOKTUBHAA MOLUHOCTb GUIILTPA COOTBETCTBOBANA YKA3AHHOM HA
nacnopTHOM Tabnmuke.

These LIFASA capacitors are made with open three-phase circuit (six terminals) for use
in static capacitor banks (control by thyristor) and designed to be connected in series
with INRS or INAS reactors, in order to build up low tuning (fr = 189 Hz) Harmonic
Protection Filters (Capacitor rated powers indicated in the table, are achieved when
connected to the reactors). FMLFS capacitors have been specially developed taking
into account that, when connected to the reactors, fhey work at a vo|tcge higher than
the supply voltage. Inductance value of INRS and INAS reactors and capacitance
value of FMLFS capacitors are specially calculated to ensure that, when connected in
series, the reactive power of the filter is as given on the name plate.

* HomuHanbHoe Hanﬂ)KEHMG/ Rated vo|fqge ........... 460 B/V
® YacToTa/Frequency ........veececeevcveveieieecereienenee, 50 - 60 My/Hz €@ /Mo 69 - P29
® uanextpuk/Dielectric .......o.oeeerereiriiieeeiernene, Monmnponunen/Polypropylene [l
® PaspspHble pesnctopsl/Discharge resistors.......... Bcrpoernbii/Fitted c -
* Motepy ausnextpuka/Dielectric losses ................. <0,2 B/ksap / W/kvar
 Obwyme notepu/Total losses..........ocorverriierinnee. < 0,4 B/ksap / W/kvar (] B L
® Makc. aneKTpUYECcKOe NEPEHANPSKEHME .............. 1,1 Up =
Max. Overvoltage
* Makc. neperpyska no Toky/Max.Overcurrent 1,314
® YposeHb uzonsumu/Insulation level.................... 3/15kB/kV [

® JlonycTmoe OTKIIOHEHME MOLLIHOCTH .......c.venee... -5/+10%
Power tolerance
* [luanason pabounx temneparyp/Climatic range ..-40/D (55°C)

© Kremmbl/Terminals .......oeeeeeeee oo, M10
® LIBET/ColoUr ... RAL7035
e Cooteetcraue craHaapTam/Standards................. IEC60831, EN 60831

400/460 B/V 50 Nu/Hz 7%

Filter Filter K TOpbI Kopnyc M
osomesua | St | oyt | oy | con |t | g | Moe | gy
440 B/V 400 B/V In (A/A) U, (B/V) Un (B/V) h (mm/mm) (kr/kg)
FMLFS4612 12,5 10 14,4 400 460 270 3,5 INRS40107
FMLFS4615 15 12,5 18,0 400 460 270 385 INRS40127
FMLFS4618 18,75 15 21,7 400 460 270 3,5 INRS40157
FMLFS4625 25 20 28,9 400 460 270 4,2 INAS40207
FMLFS4631 30 25 36,1 400 460 270 5,0 INAS40257
FMLFS4637 37,5 30 43,3 400 460 270 5,0 INAS40307
FMLFS4649 50 40 57,7 400 460 460 6,8 INAS40407
FMLFS4661 62,5 50 72,2 400 460 460 8,2 INAS40507
FMLFS4674 75 60 86,6 400 460 460 9,0 INAS40607
FMLFS4698 100 80 115,5 400 460 550 10,9 INAS40807

,[l,pyme 3HA4YEHUA TEXHUHECKMX NAPAMETPOB, HAMPAXEHUA U YACTOTbl BO3MOXHbBI MO 3c|npocy/Other ratings, vohages and Frequencies ovoi|ob|e on requesf
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3awumTtHble duneTpbl / Protection Filters

52

* HomutansHoe Hanpsixenme/Rated voltages
* Kontponnep/Controller
® Pabouas nporpamma/Working program
* Kowpercaropsl/Capacitors
* [ipoccenu/Reactors
* Mepei sawmtsl/Profection steps

* Crenenb sawmsl/Degree of protection
¢ Liget/Colour .......
* Ycraroska/ Installation
* MonTax/Assembly

® BHewuHsis TexHuueckas uHdopmaums

.................... /5 (He BknioueHo

CO CTAHOAPTHbIMUA KOHTAKTOPAMMU
WITH STANDARD CONTACTORS

...... 440B/V 50 - 60 ly/Hz
........... PFCL Elite

........... 10 onuwii/options
........... Tun/Type FMLF

........... Tun/Type INA

........... Mpenoxpanmtenu/Fuses

NHOO

............. IP21

..Cepuiii/Grey RAL 7035

........... B nometuermu/Indoor
........... HanonbHbiit/Floor

mounting

® [IOBHbIN BLIKIIOHATENb UIM OBTOMATUYECKMHM BbIKIIOYATEND

External Tl B coctas/not included) Main switch or Circuit breaker

® Paamepbl/DImMensions «........c.oceeeeeeeeeereeniennes 800x650x1900 mm/mm @ 3awmra ot samsikakms Ha semnio/ Leakage protection

O6o3HaueHne Qp, (ksap/kvar) Crpyktypa War Mporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVFA044150 150 25+254+2x50 6x25 1.1.2. 124 355
BATLVFA044175 175 25+50+100 7x25 1.2.4. 145 365
BATLVF4044187 187,5 12,5+25+50+100 15x12,5 1.248. 155 375
BATLVF4044200 200 50+50+100 4x50 1.1.2. 165 380
BATLVF4044220 220 20+40+2x80 11 x20 1.2.4. 182 390
BATLVF4044250 250 50+2x100 5x50 1.2.2. 207 390
BATLVFA044275 275 25+50+2x100 11x25 1.2.4. 227 400
BATLVF4044300 300 50+50+2x100 6 x50 1.1.2. 248 410
BATLVF4044350 350 50+3x100 7 x 50 1.2.2. 289 430
BATLVF4044400 400 4x100 4x100 111 331 460

[lpyre 3HAUeHUs TEXHUYECKMX MAPUMETPOB, HAMPSXEHMS U YaCTOTEI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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CO CTAHOAPTHbIMU KOHTAKTOPAMMU
WITH STANDARD CONTACTORS

S19}|14 uol3odjold / 1adiaunc aiIqHiIumeg

¢ HomunansHoe Hanpsixenme/Rated voltages ......440 B/V 50 - 60 Iu/Hz

e Kontponnep/Controller............covviunierienninnes PFCL Elite

* Pabouas nporpamma/Working program........... 10 onuwii/options

* Konpercatopbl/ Capacitors .............c.wevrennns. Tun/Type FMLF

® [1pocceni/Reactors ...........cccvueueireeieineerinnnnn. Tun/Type INA

* Mepsi sawmTsl/Protection steps Mpenoxpanurenn/Fuses

NHO0O

¢ Crenenb 3awptsl/Degree of protection............. P21

@ Let/Colour ..o, Cepuiii/Grey RAL 7035

® Yeraroska/Installation ............cccevierieirinnnn. B nometuermu/ Indoor

© MonTax/. Assemb|y ...HanonbHbiit/Floor

mounting
® BHeluHsis TexHuueckas MHGOPMALMS................. ... /5 He BksIOYeHO © [NOBHbIM BBIKMIOYATENb MITM OBTOMATUHECKMIA BbIKITIOHATENL
External Tl 8 coctas/not included) Main switch or Circuit breaker

* Dimensiones/Dimensions ................c..ccceurvnnennn. 1100x650x19200mm * 3awTa ot 3ambikaHus Ha 3emnio/Leakage protection

O6o3HaueHne Qp, (ksap/kvar) Crpyktypa War Mporpamma Qp, (keap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVF6044375 375 25+50+3x100 15x25 1.2.4. 310 535
BATLVF6044400 400 50+50+3x100 8x50 1.1.2. 331 550
BATLVF6044450 450 50+4x100 9x50 122, 372 585
BATLVF6044475 475 25+50+4x100 19x25 1.24. 393 605
BATLVF6044500 500 50+50+4x100 10x50 1.1.2. 413 620
BATLVF6044550 550 504+5x100 11x50 122, 455 658
BATLVF6044600 600 6x100 6x100 110 496 685

ﬂpyrue 3HAYEHUA TEXHUYECKUX NAPAMETPOB, HaMNPSAXEHUA U HOCTOTbl BO3MOXHbI MO 3OI'IpOC)’/O'heI’ mfings, VO“GgeS and frequencies OVGilUbIe on requesi
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3awunTtHble hunbTpbl / Protection Filters .

54

ABTOMATUYECKUE BATAPEU C ®UNBbTPAMU/AUTOMATIC BANKS WITHFILTERS
B AT LVF 8 0 0 CO CTAHOAPTHbIMU KOHTAKTOPAMM

WITH STANDARD CONTACTORS
575 ... 800 kBap

TEXHUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS
® HomuransHoe Hanpsixenue/Rated voltages ......440 B/V 50 - 60 lu/Hz

o Konrponnep/Controller............ccoveeeiiueininnnn. PFCL Elite

® Pabouas nporpamma/Working program........... 10 onumii/options

¢ Condensador/Capacitors............c.ceerveiiennn. Tun/Type FMLF

® [1poccenm/Reactors ..........cceveveireeeriereeiiennnn. Tun/Type INA

® Mepbi sawmTbl/Protection steps.............c........... Mpenoxpanurenm/Fuses

NH00

o Crenenb 3awmtsl/Degree of protection............. P21

® Lget/Colour ... Cepuiii/Grey RAL 7035

® Yeraroska/Installation ..o, B nometuermnn/Indoor

© Montax/Assembly .........coveurirrinirinenienes HanonbHbii/Floor mounting BcriomorarensHoe osopyaoeaHmne/ AccEssoriEs

® BHeluHsis TexHMueckas MHPOPMALMSL................. ... /5 (He BxnioHeHO ® [NOBHbBIM BLIKIIOYATENb MMM ABTOMATUHECKUI BLIKITIOHATENTb

External Tl B coctas/not included) Main switch or Circuit breaker

© Pazmepb!/DIMENnSions «........c.ceeereueerireeeenceennes 1500x650x1900 mm/mm @ awmta ot samsikaHus Ha semnio/Leakage protection

O6o3Hauenne Qp, (ksap/kvar) CrpykTypa War MNMporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVF8044575 575 25+50+5x100 23x25 1.24. 475 800
BATLVF8044600 600 50+50+5x100 12x50 112 496 820
BATLVF8044650 650 50+6x100 13x50 122, 537 865
BATLVF8044675 675 25+50+6x100 27x25 1.24, 558 885
BATLVF8044700 700 50+50+6x100 14x50 112 579 910
BATLVF8044750 750 50+7x100 15x50 122, 620 955
BATLVF8044800 800 8x100 8x100 (ARN 661 1000

[pyrue 3HaueHus TeXHUYECKMUX NAPAMETPOB, HAMPSXEHMS M YaCTOTbI BoamoxHb no 3anpocy/Other ratings, voltages and frequencies available on request
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CO CTAHOAPTHbIMUA KOHTAKTOPAMU

WITH STANDARD CONTACTORS
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* HommHansHoe Hanpsixenme/Rated voltages

* Kontponnep/Controller
* Pabouas nporpamma/Working program...........
¢ Konpencaropbl/Capacitors
* [ipoccenm/Reactors
* Mepbi sawmTbl/Protection steps...........ccovenee..

* Crenenb 3awmtel/Degree of profection.............
® LUBeT/Colour ..o
® Ycraroeka/Installation ...........c.ocveveveiiieieenan
© MonTax/Assembly ...........ccoveiiiniiiiiiinnn,

® BHeluHsis TexHuueckas HpopmaLMs................
External Tl
* Pazmepei/Dimensions

* [Mopkniouerme/Connection ...........ccccveveeeeeenn...

650

440 B/V 50 - 60 M'uy/Hz
PFCL Elite

10 onumii/options
Tun/Type FMLF
Tun/Type INA
Mpenoxparmrenn/Fuses
NHO00

IP21
Cepsiti/Grey RAL 7035
B nometuermu/Indoor
HanonbHbiit/Floor
mounting

.../'5 (e BKnioueHo

B coctas/not included)
1900x650x19200 mm/mm
2 BxopsLpx/ incoming

Main switch or Circuit breaker

® [NABHbIM BLIKMIOYATENb MM OBTOMATUYECKMI BbIKIIOYATENb

* 3awmra ot sambikaHus Ha semmio/ Leakage protection

O6o3HaueHne Q, (ksap/kvar) CrpykTypa War Mporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)
BATLVF100440750 775 25+50+7x100 31x25 1.2.4. 640 930
BATLVF100440800 800 50+50+7x100 16x50 1.1.2. 661 945
BATLVF100440850 850 50+8x100 17x50 1.2.2. 702 960
BATLVF100440875 875 25+50+8x100 35x25 1.2.4. 723 975
BATLVF100440900 900 50+50+8x100 18x50 1.1.2. 744 990
BATLVF100440950 950 50+9x100 19x50 1.2.2. 785 1120
BATLVF100441000 1000 10x100 10x100 1.1.1. 826 1150

Jlpyrie 3HauEHMS TeXHUUYECKMX MAPAMETPOR, HAMPSXEHMS W 4aCTOTbI BO3MOXHBI no sanpocy/Other ratings, voltages and frequencies available on request
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CO CTAHOAPTHbIMUA KOHTAKTOPAMU
WITH STANDARD CONTACTORS
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* HomuHanbHoe Hanpﬂerme/ Rated vo|fages ...... 440 B/V 50 - 60 Ny/Hz

* Kontponnep/Controller............ccooeueiruerrinnnn. PFCL Elite

® Pabouas nporpamma/Working program........... 10 onumii/options

* Korpercatopbl/Capacitors ............c.c.veureensn. Tun/Type FMLF

® [lpoccenn/Reactors ...........ceeueueuririniererenaeeeens Tun/Type INA

* Mepbl 3awptbl/Protection steps...............o........ Mpenoxpanmtenu/Fuses

NHOO0

e CreneHb 3awmtel/Degree of profection............. IP21

® LIBET/COloUr ..o Cepniii/Grey RAL 7035

® Yeraroska/Installation ............cocooovevriiieiinnnn. B nometuenmu/Indoor

® MonTax/Assembly .........ccccovieiniiniieinnn, Hanonsiii/Floor

mounting
® BHeluHsin TexHuueckas MHGOPMALMSL................. ... /5 (He BkrioueHo
External TI & coctas/not included) ® [NOBHBIN BBIKMIOYATENL MM OBTOMATUUECKMIA BBIKIIONATEND

@ Pazmepbl/Dimensions ..............cc.veeeiereeuiennnnn. 2200x650x1900 mm/mm  Main switch or Circuit breaker

® Mopkntouerme/Connection..............c..cc.eeveenns. 2 sxopawmx/incoming * 3awra ot sambikaHus Ha semmio/Leakage protection
O6o3HaueHne Qp, (ksap/kvar) Crpyktypa War Mporpamma Qp, (keap/kvar) Macca

Code 440B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVF120440975 975 25+50+9x100 39x25 124, 806 1255
BATLVF120441000 1000 50+50+9x100 20x50 112, 826 1270
BATLVF120441050 1050 50+10x100 21x50 122 868 1300
BATLVF120441075 1075 25+50+10x100 43x25 124, 888 1315
BATLVF120441100 1100 50+50+10x100 22x50 112 909 1330
BATLVF120441150 1150 50+11x100 23x50 122 950 1360
BATLVF120441200 1200 12x100 12x100 10 992 1390

[lpyre 3HAUeHUs TEXHUYECKMX MAPUMETPOB, HAMPSXEHMS U YaCTOTEI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request

www.lifasa.com




C TUPUCTOPAMMU
WITH THYRISTORS

¢ HomunansHoe Hanpsixenme/Rated voltages ......440 B/V 50 - 60 Mu/Hz
® Kontponnep/Controller...........ccovviiuniniiinennes PFCL Elite

* Pabouas nporpamma/Working program........... 10 onuwii/options
...Tun/Type FMLFS
...Tun/Type INAS

¢ Konpercaropsl/Capacitors .
* [lpoccenm/Reactors .........

* Mepbi sawmTbl/Protection steps...............c........ Mpenoxpanutenn/Fuses
NHOO0

¢ Crenenb 3awtsl/Degree of protection............. P21

@ LUget/Colour .......oucuiiieieiiee, Cepuiii/Grey RAL 7035

® Yeraroska/Installation ............cccceveveiieeirinnnn. B nometuermu/Indoor

© MonTax/Assembly ...........ccoveiiiniiiiiiinnn, HanonbHbiii/Floor

mounting
® BHeluHsis TexHuueckas UHGOPMALMS. ................ ... /5 (He BksOUEHO * [NQBHBLIN BBIKMIOYATENb MM ABTOMATUUYECKWI BBIKIIIOUATEND
External TI B coctas/not included) Main switch or Circuit breaker

® Paamepbl/DIMENSIoNs «........c.cveeeerceereeniaeieens 930x650x1900 mm/mm @ 3awmra o samsikanms Ha semnio/ Leakage protection

O6o3HaueHne Qp, (keap/kvar) CrpykTypa War Mporpamma Qp, (keap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVFS4044150 150 25+25+2x50 6x25 1.2 124 355
BATLVFS4044175 175 254504100 7x25 124, 145 365
BATLVFS4044187 187,5 12,5425+50+100 15x12,5 12.48. 155 375
BATLVFS4044200 200 50+50+100 4x50 1.2 165 380
BATLVFS4044220 220 20+40+2x80 11x20 124, 182 390
BATLVFS4044250 250 50+2x100 5x50 122 207 390
BATLVFS4044275 275 25+5042x100 11x25 1.2.4. 227 395
BATLVFS4044300 300 50+50+2x100 6x50 112 248 410
BATLVFS4044350 350 50+3x100 7x50 122 289 430
BATLVFS4044400 400 4x100 4x100 IRAD 331 460

Jlpyrie 3HauEHMS TeXHUUYECKMX MAPAMETPOR, HAMPSXEHMS W 4aCTOTbI BO3MOXHBI no sanpocy/Other ratings, voltages and frequencies available on request

www.lifasa.com
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3awumTtHble duneTpbl / Protection Filters

58

C TUPUCTOPAMMU
WITH THYRISTORS

® HomuransHoe Hanpsixerue /Rated voltages .....440 B/V 50 - 60 Mu/Hz
o Konrponnep/Controller............ccoveeeiiueininnnn. PFCL Elite

® Pabouas nporpamma/Working program........... 10 onumii/options

* Konpencaropbl/Capacitors Tun/Type FMLFS

® [1poccenm/Reactors ..........cvveveiieeeriieeiiennnn. Tun/Type INAS

© Mepbi sawmrbl/Protection steps....................... Mpenoxpanurenm/Fuses
NH00

o Crenenb 3awpmtsl/Degree of protection.............. P21

o Llger/Colour .............
® Yeranoeka/Installation .

...Cepuiii/Grey RAL 7035

...B nomewuerim/Indoor

© MonTax/Assembly ..........occcovrveiiieriieinnn, HanonbHbiii/Floor
mounting

® Brewursis TexHuueckas uhdopmaups/External T1.. .../5 (He Bniodero

B coctas/not included)

® [IOBHbIM BBIKIIOHATESNb UIM ABTOMATUMYECKMHM BIKNIOYATEND

Main switch or Circuit breaker

© Pazmeps!/DIMENSIONS «........cuveereeeerireeeeneeennes 1360x650x19200mm * 3awpta oT 3ambikanms Ha semnio/ Leakage protection
O6o3Hauenne Qp, (ksap/kvar) CrpykTtypa War Mporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)
BATLVFS6044375 375 25+50+3x100 15x25 1.2.4. 310 545
BATLVFS6044400 400 50+50+3x100 8x50 1.1.2. 331 560
BATLVFS6044450 450 50+4x100 9x50 122, 372 590
BATLVFS6044475 475 25+50+4x100 19x25 1.2.4. 393 605
BATLVFS6044500 500 50+50+4x100 10x50 1.1.2. 413 620
BATLVFS6044550 550 504+5x100 11x50 122, 455 650
BATLVFS6044600 600 6x100 6x100 1.1.1. 496 680

,U,pyrme 3HAYEHUA TEXHUHECKMX MNAPAMETPOB, HAMPAXEHUA U YOCTOTbl BO3MOXHbBI MO 3c|npocy/Other mﬁngs, VOI'QgSS and Frequencies avoi|0b|e on request
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C TUPUCTOPAMMU
WITH THYRISTORS

¢ HomuHanbHoe Hanpsxerme/Rated voltages ......440 B/V 50 - 60 Mu/Hz

e Kontponnep/Controller.............cccoceurunnn. .PFCL Elite

® Pabouas nporpamma/Working program........... 10 onumii/options

* Konpercatopbl/Capacitors ............c.cverenne. Tun/Type FMLFS

@ [poccenm/Reactors ..........ccoveueiieeueieieeirinnnn. Tun/Type INAS

* Mepb! 3awptbl/Protection steps...............o........ Mpenoxpanmtenu/Fuses
NHOO

* Crenenb sawpmtsl/Degree of protection. P21

e Lser/Colour .......ccooverviiiiiiee, .Cepuiit/Grey RAL 7035

® Yeraroska/Installation ............cocoooievriiieiinnnn. B nometuenmu/Indoor

® MonTax/Assembly ..........ccooviriniiniiinnnn, Hanonswiii/Floor
mounting

® BHeluHss TexHmueckas MH4>opM0uMﬂ/ External TI.. ... /5 (He BknioueHo
B coctas/not included)

® [ABHbIM BLIKMIOYATEND MM AOBTOMATUYECKMI BbIKIIOYATENb

Main switch or Circuit breaker

® Paamepbl/DImMensions «........coceeeeeeeeieureenieennes 1760x650x1900mm * 3awmTa ot sambikakms Ha semnio/ Leakage protection
O6o3HaueHne Qp, (keap/kvar) CrpykTypa War MNMporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)
BATLVFS8044575 575 25+50+5x100 23x25 1.2.4. 475 805
BATLVFS8044600 600 50+50+5x100 12x50 1.1.2. 496 820
BATLVFS8044650 650 50+6x100 13x50 122 537 865
BATLVFS8044675 675 25+50+6x100 27x25 1.2.4. 558 885
BATLVFS8044700 700 50+50+6x100 14x50 1.1.2. 579 210
BATLVFS8044750 750 504+7x100 15x50 122, 620 955
BATLVFS8044800 800 8x100 8x100 UolloUs 661 1000

[pyrue 3HaUeHMs TEXHUUECKMX MOPOMETPOB, HAMPSXEHMS M YACTOTbI BO3moxHbI no 3anpocy/Other ratings, voltages and frequencies available on request

www.lifasa.com
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C TUPUCTOPAMU
WITH THYRISTORS
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* HomuHanbHoe Hanpﬂxeume/ Rated voltages ...... 440 B/V 50 - 60 u/Hz

e Kontponnep/Controller............covviunirineuninnes PFCL Elite

* Pabouas nporpamma/Working program........... 10 onuwii/options

 Konpercatopbl/Capacitors ..............cveerereneen. Tun/Type FMLFS

® [lpoccenm/Reactors ...........cccoveveiieerrieeriinnn. Tun/Type INAS

© Mepbi 3awprsl/Protection steps....................... Mpenoxpanmrenm/Fuses
NHO0O0

* CreneHb 3awmTel/Degree of profection............. IP21

® LIBET/COlOUr ..o Cepuiii/Grey RAL 7035

® Yeraroska/Installation ..........ccevevieieicirinnnn. B nometuermn/ Indoor

© MorTak/Assembly ..........ococoveiiiriiiiriiiien, HanonbHbiii/Floor
mounting

® Brewursis TexHuueckas uidopmaups/External T1.. .../ 5 (He Bkniouero B

COCTGB/nOf inc|uded) ® [OBHbIM BLIKMIOUATENb MM ABTOMOTUYECKMI BbIKIIOYATENb

® Pazmepbl/DImensions ............ceeeeveereriieierennnns 2290x650x1900 mm/mm Main switch or Circuit breaker
® [Nopkniouermne/Connection ...........c.ccereeererennen. 2 exopsyx/incoming * 3awpmra ot sambikaHus Ha semnio/Leakage protection
O6o3Hauenne Qp, (ksap/kvar) CrpykTypa War Mporpamma Qp, (xeap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVFS100440775 775 25+50+7x100 31x25 1.2.4. 640 1005
BATLVFS100440800 800 50+50+7x100 16x50 1.1.2. 661 1020
BATLVFS100440850 850 50+8x100 17x50 1.2.2. 702 1050
BATLVFS100440875 875 25+50+8x100 35x25 1.2.4. 723 1075
BATLVFS100440900 900 50+50+8x100 18x50 1.1.2. 744 1090
BATLVFS100440950 950 50+9x100 19x50 1.2.2. 785 1120
BATLVFS100441000 1000 10x100 10x100 1.1.1. 826 1145

[lpyrue 3HaueHMs TEXHUYECKMX MAPAMETPOB, HAMPSXEHMA U YaCTOTbI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request

www.lifasa.com




C TUPUCTOPAMU
WITH THYRISTORS
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* HomuHanbHoe Hanpﬂ)KeHme/ Rated vo|fdges ...... 440 B/V 50 - 60 Ny/Hz
® Konrponnep/Controller............ccooeueiiveininnne. PFCL Elite

® Pabouas nporpamma/Working program........... 10 onumii/options
.............................. Tun/Type FMLFS
..Tun/Type INAS

* Kowpercaropsl/Capacitors
* [lpoccenu/Reactors

* Mepbl 3awmtsl/Protection steps Mpeaoxpanmtenu/Fuses
NHOO

e CreneHb 3awmtsl/Degree of profection............. IP21

® LIBET/COoloUr ..o Cepuiii/Grey RAL 7035

® Ycranoeka/Installation ............ccvevevieceriinnanan B nomewwermm/Indoor

* MonTax/Assembly

® BHeluHss TexHuueckas UHGOPMALMSL................. ... /5 (He BKkniodeHo B
External Tl coctas/not included)

® Paamepsi/Dimensions

..HanonbHbiit/Floor mounting

...................................... 2720x650x1900 mm/mm

® [NIABHbIM BBIKMIOYATENb MM ABTOMOTMYECKMI BLIKIIOHYATENb
Main switch or Circuit breaker

® Mogxniouerme/Connection.............ce.eeeeeeeurenene 2 Bxopswmx/incoming * 3awmTa ot 3ambikaHus Ha semnio/Leakage protection
O6o3Hauenne Q, (ksap/kvar) CtpykTypa LWar Mporpamma Q, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)
BATLVFS120440975 975 25+50+9x100 39x25 1.2.4. 805 1245
BATLVFS120441000 1000 50+50+9x100 20x50 1.1.2. 826 1260
BATLVFS120441050 1050 50+10x100 21x50 1.2.2. 868 1290
BATLVFS120441075 1075 25+50+10x100 43x25 1.2.4. 888 1310
BATLVFS120441100 1100 50+50+10x100 22x50 1.1.2. 909 1330
BATLVFS120441150 1150 50+11x100 23x50 1.2.2. 950 1360
BATLVFS120441200 1200 12x100 12x100 1.1.1. 992 1390

[ipyre 3HAUeHUS TeXHUYECKMX NAPAMETPOB, HAMPSXEHMS U YaCTOTEI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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DunbTpbl FTAPMOHUK

O d)MJ'IprbI MCNONb3yloTCA B CNy4dsx, koraa OCHOBHOM uenbto aB-
NAETCA CHUXEHWE YPOBHS FOPMOHMYECKMX UCKADKEHUM B MUTAIOLLEM
Lienu, a He KOMMNEHCALMS! PEAKTUBHOM MOLLIHOCTM.

OCHOBHbIMM I'Ip06neMCIMM, BbI3BAHHbIMM FOPMOHUYECKMMU UCKAXKE-
HUSIMM, M TPEDYIOLMMM PELLIEHMS, SBRSIOTCA CrieAyIoLLme:

® [lomexu B TENEKOMMYHUKALIMOHHBIX CUCTEMOX;

* KonebaHus HanpsxeHus cetu;

* HapyLuerme paboTbl aneKTpOHHbIX cHCTeM;

* Heycroitumeas paboTa opraHos ynpaBneHms 1 3aLmMTHBIX pene;
® Cbown paboTbl TpaHchOpPMATOPOB M [BMIraTENel B CUy Neperpe-
BA, BbI3BAHHOIO MOTEPSMM HO CEPACUHUKE;

¢ [eperpeB 3aLWMTHBIX NPEAOXPAHMTENEH AO TOKOWM CTEMEHM, MpH
KOTOPOM HE3HAUMTENbHbIM BCMMECK HA NIMHUM BEAET K MX Meperopa-
HUIO.

@uUnLTPLI FAPMOHMK, KOK MPABUAO, COCTOST M3 HECKONbKUX umbT-
POB TMNA €APOCCENb-KOHAEHCATOP, HACTPOEHHBIX HA YACTOTY rap-
MOHMKHM, KOTOpYIo Heobxopmmo nopaBuTs. DakTiueckn, GUALTPbI
HOCTPOEHb! HO YCCTOTY HECKOMBKO HUXE HOCTOThI FOPMOHMKM.

CriefiyeT OTMETHTb, UTO COMPOTHEIEHME BCeX BUITLTPOB HUXE UOCTO-
Tbl HOCTPO#KM, B PE3YMBTATE YEro OHM TAKKE CMOCOBCTBYIOT KOM-
MEHCALMM PEAKTMBHOM MOLHOCTM HO OCHOBHOM YOCTOTE, XOTb M B
Mmarnom obbeme.

YCTaHOBKA GUIETPOB BIMSET HO TOMOMOTMIO CHCTEMBI SMEKTPOCHA6-
xeHust. Mo 3ol npuumHe, dunbTpbl AOMXHBI BbITE Pa3PABOTAHBI HA
OCHOBE TLLATENBHOIO M3Y4eHMs M OHOMM3A BCEH CHCTEMBI.

B 3aBMCMMOCTH OT OBRACTH MPUMEHEHMS, BBIMYCKAIOTCA PO3NMYHbIE
THNbI GUnLTPOB:

® OunbTpbl TpeTbel rapmoHrkm HBF-T;

® OunbTp usonsumm TFA;

® AbcopbumonHbiii Gunstp HAF;

® OunbTp BbIcoKMX YacToT HPF;

o AxtueHbiii dunitp SINAF 2.0.

Harmonic filters

These filters are used when the main objective is not the reactive
power com-pensation at the fundamental frequency, but to reduce
the harmonic distortion in the supply system.

Among the problems caused by har-monics and which may make
their suppression necessary, are the following:

¢ Interferences in telecommunications.

e Distortion on the mains voltage.

e Disturbances in electronic systems.

e Erratic operation of control and protection relays .

e Failures in transformers and motors, due to overheating caused by
losses on the core.

* Overheating of protective fuses to the point where a minor spike on
the line causes them to blow.

Harmonic filters are usually formed by series filters reactor-capacitor,
tuned to the frequency of the harmonic to be suppressed. In practice,
filters are tuned to a frequency slightly below to the one of the rela-
tive harmonic.

It should be pointed out that the impedance of all the filters is ca-
pacitive below its tuning frequency, whereby they also contribute,
even if in a small scale, to the reactive power compensation at the
fundamental frequency.

Installation of filters produces a modification on the topology of the
electrical supply system. For this reason, the design of filters must be
done with regard to an accurate analysis and study of the whole
system.

According to the application, there are different types of filters:
* 3rd harmonic filter HBF-T
* Isolation filter
e Absortion filter HAF
e High pass filtler HPF
* Active filter SINAF 2.0
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®UNbTP TPETbEU TAPMOHUKN
THIRD HARMONIC FILTER

®unstp HBF-T paspabotaH ans nopaeneHus TPeTbel rapMOHMKM MyTem COKPa-
LLIEHWs! TOKOB HEMTPAmNBLHOTO NMPOBORA B TPEXA3HOM YCTAHOBKE, B Crydae, KOrAd
YCTQHOBNEHA CBA3b C HEHTPANBHOM (Ga30i. ITO B OCHOBHOM NACCHBHbIE GUALTPBI C
napannenbHeIM COeAMHEHMEM MHAYKTUBHOCTM M KOHAEHCATOP, XOPAKTEPU3YIOLLIMECs
CreaytoLLMMM MPENMYLLIECTBAMM:

¢ CokpaltieHue TpeTbei rapmormku go 20%;

® 3HauMTENLHOE COKPALLIEHNE APYMMX FAPMOHMK;

* CokpalieHne Toka B HEMTPAnK;

¢ CokpalieHne noTepb B YCTAHOBKE;

® YMEeHbLUEHME NOMEX;

* YaennueHne koshPHLMEHTA MOLLHOCTM.

Filters HBF-T are designed for the blockade of 3rd harmonic, reducing the currents of
neutral in three-phase installation where there is installed connected between neutral
phase. It is basically passive filters with a parallel combination of inductance and
condenser, being his advantages of use the following ones:

¢ Reduction of the third overtone until a 90%.

e Significant Reduction of other overtones

* Reduction current of neutral absorbed

* Reduction of losses in the installation

® Reduction of the interferences

* Improvement of the power factor

¢ Hanpsixerue mexay $asoit U HEHTPANBIO............cveveeenennes Jo/Up to 750 B/V
Phase-neutral tension

© YaCTOTA/FrEQUENCY .....eeeeiiei e 50 / 60 y/Hz

® HommHanbHbii Tok (IR)/Nominal current (IR) ........ccooveeeeveen. 6..100 A

* Makc. nepexopHbiit Tok/Current max. fransitory....
* Korcrpykums/Construction

¢ Crenenb 3awmtbl/Degree of protection.............cccoveveieerinne. IPOO/IP21
@ LUBET/COlOUr ..o Cepniii/Grey RAL 7035
* Ycraroska/Installation ...

..B nomeruermm/Indoor

1,515 (1 mun kaxasie 10 mun/ T min. of each 10 min.)
Mertannmueckmit wkad/Metal Cabinet

¢ [luanazon paboumx Temnpatyp/ Temperature range............... -10/+50°C
© 3aWMTA/Protection .........c.ceeeeeeeeeeeeeeeeeee e IP21
Pazmepbi
L Dimensions
Current
(mm/mm)
T rpyska
6A 300x200x200 Pacripene- | Lo APy
L1
10A 300x200x200 JMTENbHOA
nadHenb
16 A 300x200x200 Distribution
25A 370x280x300 panel )
32A 370x280x300 1 E‘I" 2
50 A 370x280x300
63A 370x420x370 e HBF-T
100 A 370x420x370 HBF-T Filter
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OUNLTP N30NALUUN TPETLEN FAPMOHUKU
THIRD HARMONIC ISOLATION FILTER

B ycTaHoBKaX ¢ HOrPY3KaMM, FEeHEpPUPYIOLLMMU TPETLIO FOPMOHMKY, 3HAYEHMe
TOKQ, MAYLLEro Mo HEMTPANbHOMY MPOBOAY, MOXET BbiTh Bbille, yem B $asax,
Aoxe ecnm Harpysku cbanaHcuposaHsl. Hanbonee nopxopsiumm peluermem
ACHHOM Npobrembl SBNSETCS UCMONB3OBAHHWE CMIELIMANBHOTO 0bOPYAOBAHMS AN
unsTPaLMK TpeTbel rapmoHMKku. To 0BOPyACBAHHE, KOK NPABKIO, COCTOMT M3
Tpexa3oBoro TPAHCHOPMATOPA, C COBRMHEHWEM TUMA «3BE3RA-TPEYTONBHUKY,
H3OMMPYIOLLIEro TOK TPETbEN FAPMOHHKM, O TAKKE NOACCUBHOTO GMALTPA, COKPA-
LLIQIOLLIETO MSATYIO FAPMOHMKY.

In installations with 3rd harmonic generation loads, the current through the neu-
tral cable can be higher than the one in the phases, even in case of balanced
loads. The most proper solution for these problems is to use a specific equip-
ment for the 3rd harmonic filtering, consisting basically in a three-phase isolating
trcmsformer, delta-star connected, that filters the 3rd harmonic current, p|us a
passive filter which reduces the 5th harmonic.

Paspenutenbhbiit Tpatcdopmarop/Isolating transformer:

¢ HomWHONBHOE HANPSXEHME ................ 3x400 B/V
nepemuHoi obmotkm/Rated voltage
of the primary

 HomuHanbHOe HaNpsXeHMe................. 3x230 B/V
BTOpPHuHOI obmoTku/Rated voltage
of the secondary

® Yactota/Frequency ........c.coveeererunenne. 50 Mu/Hz

* Mopxknioueme nepemnaHoi 0bmoTKM ...... Tpeyronshmk/Delta
Primary connection

* MopktoueHme BTopuuHON 0BMOTKM ...... 3Be3pa/ Star
Secundary connection
® Mpoeoaa /Wiring ........ccceevereerrenninn. Mepp/Copper
3awwmra/Protections:
 Pabouas uens/ Control circuit.............. JlByXnoniocHbINA BTOMATMYECKM

Boikiodatens Ha 6 A/6 A bipolar
circuitbreaker

Bxop/Input

U1y WIN PE
]

* Cunoeas uenb/Power circuit ................ TpexdasHbiii nepexniouaTens ans o :A g
3AWnUTbl OT 3AMbIKAHUA HA 3EMIO Ly I it :g l
Three-phase earth leakage switch e
(30 Ao/to 300 mA/mA) U2 W2PE
* [luanazoH paboumx TemMneparyp ......... -10/+40°C Beixoa/Output
Climatic range
® 3awmta/Protection ............ccveeeueunnnn. P42
O6o3nauenme Hu:::ﬂ):::ue - Pasmepbi/Dimensions (mm/mm) .Muccu
Code Power (<BA/KVA) L A H Weight (kr/kg)
TFA-40010 10 3X400/230 590 500 800 125
TFA-40015 15 3X400/230 590 500 800 160
TFA-40020 20 3X400/230 590 500 800 185
TFA-40030 30 3X400/230 900 750 1050 265
TFA-40040 40 3X400/230 900 750 1050 325
TFA-40050 50 3X400/230 900 750 1050 350
TFA-40080 80 3X400/230 900 750 1050 420
TFA-40100 100 3X400/230 900 750 1050 470
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ABCOPBLUWOHHbIA ®UNLTP
ABSORPTION FILTER

AbcopbuyorHble GURLTPLI MCMONB3YIOTCA B TeX ClyudsX, KOFAA HEOBXOAUMO CHM-
3UTb FOPMOHUUECKME UCKCKEHWS TOKA M HOMPSKEHUS B CUCTEME SHEProCHABXeHMS.
AbcopbuyorHble GUNETPbI MrOTABNMBAIOTCA HA 603e KOHAEHCATOPOB, MOCHEROBA-
TENbHO COBAMHEHHbIX C APOCCENSMHU, HACTPOEHHBIX HO YCCTOTY NORUBAEMON FapPMO-
HukW. DurbTpbI COBPaHBI B MeTannmMyeckom koxyxe Tuna LF 1 ekniouaiot B cebs koH-
TAKTOPbI U MPEAOXPAHMTENM C BLICOKOM OTKITIOHAIOLLEH COCOBHOCTLIO AN 3ALUMTI
OT KOPOTKOFO 30MbIKAHMA. TernoBas 3aLmTa GUALTPA OCYLLECTBASETCS C MOMOLLBIO
TENMOBbIX AATUMKOB, POACMONOXEHHbIX B SEPE PEAKTOPOB.

Harmonic absorption filters are used when it is necessary to reduce the harmonic
voltage and current distortion in the supply system. Absorption filters are formed by
capacitors connected in series with reactors, tuned to the frequency of the harmonic to
be suppressed. Filters are assembled in metal cabinets of LF type and include contactors
and high rupture capacity fuses for short circuit protection. Thermal protection of the
filter is achieved by means of thermal sensors located in the core of the reactors.

® HomWHaMbHOE HAMPSIKEHME.................. 230, 400, 415, 480 B/V
Rated voltages

* Yacrora cetn/Network frequency........50 (60) Mu/Hz
¢ Hacrpoiika ¢unstpa/Filter tuning.........5°, 7°,11°,13°
® Perynuposanue/Regulation................. Tokom unu rapmonmkamu/by current or by
harmonics
® CreneHb 30LWMUTBI .......cocveiiriiiine, IP20
Degree of protection
® Koncrpykupsi/Construction.................. Mertannmuueckmit wiad/Metal cabinet
* Liser wkada/Cabinet colour .. ..Cepbiii/Grey RAL 7035

B nomeLueHmm (HanonbHbIA MOHTAX)
Indoor (floor mounting)
¢ Coortaetcrame craHaaptam/Standards...|EC 60831, IEC 60439, IEC 61642

* Ycranoska/ Installation

Harpyaxa/Load

Korrponnep

11

50 Iu/Hz 400 B/V Conrellr g'
Hacrpoiika M W ToK raj m“w_ mf“;m im?:; . m_“m - s,
abcopbumonHoro ¢punsTpa Maximum harmonic current ( Q/Nk ) lrms (A/A) Ny Al -
Absorption Filter tuning (A/A) KBap/kvar Punsp/Filler 189 Tw/Hz
5°,7°,11°,13° 40 20,0 50
Mpumep kombuHmMposarHoro ¢unstpa/ Example of combined filter:
5°,7°,11°,13° 80 41,0 100
350 keap/kvar 400 B/V 50 Tu/Hz + 70 A 250 Tu/Hz + 50 A 350 Mu/Hz
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OUNBTP BbICOKUX YACTOT
HIGH PASS FILTER

®unitpsl HPF cneupansHo paspaboTaHsl Ans NORABNEHHs FOPMOHMK TOKd, noTpeb-
NISIEMOTO G-MMITYTIBCHBIMK CHIOBBIMM NPEOBPA3OBATENSMM, TAKMMH KK NpeobpasoeaTent
YacToTbl Ans anekTpoAsMraTeneli, broku GecnepeboiiHOro NuTaHMs, cBapouHoe obopy-
AoBaHMe M T.A. B ocHoBHOM, 3TO naccueHble GUALTPLI HO OCHOBE MOCNEROBATENLHO-
NapannenbHoO COBANHEHHbIX KATYLLEK MHAYKTUBHOCTM M KoHpeHcaTopos. (OcHosHas dyHk-
ums 3aKnio4aeTcs B GUALTPALMM 5+ W 7-i TAPMOHWK TOKO M CHIKEHMK ypoBHs 11+ 1
13- rapmotmk Toka). C nomowupio dunsTpos HPF BO3MOXHO CHM3MTL YpOBEHB MONHOTO
koadduLmerTa rapmoruk () ao 3Hauermii Huxe 8%, uto bonblue, Yem Npu NPOCTOM
cokpalueHnmn BxoaHoro apoccens. Mpu nonHoii Harpyske, NonHbIi koadduumeHT
rapmoHuk (l) cokpataetes go 5% u Hike.

HPF filters are specially designed to remove harmonics from the current absorbed by 6
pulse power converters, such as frequency converters for motors, UPS, welding equipment,
etc. They are essentially passive filters based on a series-parallel combination of inductance
and capacitors. (Main function is to filter the 5th and 7th current harmonic and to decrease
the level of the 11th and 13th current harmonics). With these HPF filters we will be able to
get a reduction of the THD (l) level higher than a simple input reactor reduction, decreasing
THD (1) to values below 8%. At full load conditions the THD (I) becomes lower than 5%.

"1635%

BxopHoit npeobpazosatens bes dunetpa  BxopHoit npeobpasosarens bes apoccens BxopHoit npeobpazosatens ¢ dunsrpom HPF
Input inverter without filter Input inverter with reactor Input inverter with HPF filter

* Komnnek ans koppekunm nepeperynmposanius/Overcorrection regulating Kit
* UsmepuTensHbiii komnnekt/Measuring kit

* HomuHanbHoe Hanpsikerme/Rated voltage. .........o.eveiivriieciciieiciciceen 400 ~ 480 B/V

© YACTOTA/FrEQUENCY ..o 50/60 y/Hz

e CpepHeksappaTnueckmii Tok Harpy3sku (Ic)/RMS load current (I¢) 4...1000 A/A

* Makc. neperpy3ska/Max. overload.............ooieiiiieiiiririeeieeeeia 1 muH/min. a 1,5 ¢

* OrdunsrposaHHbiit cpepHexasappatrdeckuii Tok (If)/Filtered RMS current (If) ..... 1,6 ... 72 A/A
® THD ocraTouroro Toka/THD residual current ..........cocceeececiiinceniecnneinieeenes

* Mapenme Hanpsxewms Ha | /Voltage drop at Iy
® KOHCTPYKLMSA/ CONSITUCHON. ...ttt
¢ CreneHb 301upTbl/Protecion degree ...........ooveueiiveiiieiiiieieeeeeine

@ LLBET/COlOUN ..o Cepuiii/Grey RAL 7035
© YeranoBKQ/INSIAAHON .........voeececeeceeeeeee e, B nometuermm/Indoor
© MOHTOK/ASSEMbIY ... Tun A/B: Hactentbiit, Tun C/D: HanonbHbIi
A/B type: Wall mounting, C/D type: Floor mounting
* CooteTcTaUE CTAHAAPTAM/ SIANAAdS. .. ..o EN 60439, EN 60831, EN 50081-1, EN 50081-2
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OUNBTP BbICOKUX YACTOT
HIGH PASS FILTER

T | (700 e
W ]
Punsrp HPF MpeobpazosaTens
[Mon+oe conpotuenete HPF Filter Converter I I
uer/Mains impedance i i ke,
—L = f\'l;x ey m
(Slpete Mpesorpa |/ () = iH ‘EEEEE
kr “ | HUTenb '\ﬁ \“-{:?’f ] — “BEE B “EEEEE
— w) € o = Tun A Tun B Tun C Tun D
j_ Atype B type Ctype D type
C
o
cp ap Ordunnrp 5
Ofoamavemie | "IN | P e | ohage Froauoncy i) Dimensions
RMS load current Filtered RMS (B/V) (Tu/Hz) (mm/mm)
(A/A) current (A/A)
50 Nu/Hz
HPF140004 4 1,6 400/415 50 A 365X570X217
HPF140009 9 3,6 400/415 50 A 365X570X217
HPF140016 16 6,4 400/415 50 A 365X570X217
HPF240022 22 8,8 400/415 50 B 565X700X245
HPF240032 32 12,8 400/415 50 B 565X700X245
HPF240040 40 16 400/415 50 B 565X700X245
HPF240047 47 18,8 400/415 50 B 565X700X245
HPF240054 54 21,6 400/415 50 B 565X700X245
HPF340064 64 25,6 400/415 50 C 650X1910X400
HPF340076 76 30,4 400/415 50 C 650X1910X400
HPF340090 90 36 400/415 50 C 650X1910X400
HPF340110 110 44 400/415 50 C 650X1910X400
HPF440150 150 60 400/415 50 D 850X1910X400
HPF440180 180 72 400/415 50 D 850X1910X400
60 lNy/Hz
HPF146004Z 4 1,6 460/480 60 A 365X570X217
HPF146009Z 9 3,6 460/480 60 A 365X570X217
HPF146016Z 16 6,4 460/480 60 A 365X570X217
HPF2460227 22 8,8 460/480 60 B 565X700X245
HPF246032Z 32 12,8 460/480 60 B 565X700X245
HPF246040Z 40 16 460/480 60 B 565X700X245
HPF246047Z 47 18,8 460/480 60 B 565X700X245
HPF246054Z 54 21,6 460/480 60 B 565X700X245
HPF346064Z 64 25,6 460/480 60 C 650X1910X400
HPF346076Z 76 30,4 460/480 60 C 650X1910X400
HPF346090Z 90 36 460/480 60 C 650X1910X400
HPF346110Z 110 44 460/480 60 C 650X1910X400
HPF446150Z 150 60 460/480 60 D 850X1910X400
HPF446180Z 180 72 460/480 60 D 850X1910X400

Jipyrie 3HaueHHs TOKA, HAMPSKEHWs W 4YOCTOTbI KOCTYNHBI MO 3anpocy. Harpysku, anst koTopbix HeObXoaMMA MrHOBEHHAS KoppeKLys, RocTynHb o 3anpocy./Other current, voltages
and frequencies available on request. Loads which need an instantaneus correction available on request.
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AKTUBHbIA ®UNbTP
ACTIVE FILTER

Axtuenbiii dunstp SINAF 2.0 - 10 yctpoiicTteo, paspabotaHHoe
ANst YCTPOHEHMS! HEWUCNPABHOCTEN, KOTOPbIE MOTYT BO3HMKHYTb B
TpexasHol yeTbIpex-NPoBOAHON ycTaHoske. PUALTP BLINONHSET
crenytoLme dyHKLM:

* DUNLTPALMS FAPMOHMK;
* banawcuposka Toka bas;
* Koppekuys kosdduLmeHTa MoLHOCTH.

1o naednbHoe pelleHne ans yCTaHOBOK C 6OJ'II:LLIMM KONMMYeCTBOM
O,D,HOd)CBHbIX 4] TpeXd)CIBHbIX HArpy30K, reHepr1pytoLmMX rapMOoHUKH,
TAKMX KAK KOMMbIOTEPDI, 6J'IOKI4 6ecnepe60ﬁHoro MUTAHUA, OCBETU-
TelNbHble I'IpM60pr 1 nogbemHoe O60p)’.EI,OBGHHe.

The SINAF 2.0 active filter is equipment designed to solve the faults
which may occur in a four wire, three phase installation. It includes
the following functions:

¢ Harmonic filtering.
e Phase current balance.
e Power factor correction.

This is the ideal solution for installations with a large amount of single-
phase and three-phase loads generating harmonics such as comput-
ers, UPC, lights a lifting equipment.

O60o3HaueHmne I:"uzme.p o Ma.cca
Code Dimensions Weight
WxHxD (mm/mm) (kr/kg)
SINAF440025 500x800x450 70
SINAF440050 650x1000x450 120
SINAF440100 615x1900x450 180
SINAF440150 1000x1900x450 280
SINAF440200 1000x1900x450 290
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AKTUBHbIA ®UNLTP
ACTIVE FILTER

®unstp SINAF 2,0 nossonsiet BEIGOPOHHO NOACENSATL FAPMOHMKM C
MCMIONb30BaHWEM KOHUIypaLwii opraHos ynpasnerus DSP. SINAF
KOPPEKTMPYET KK CYLLECTBYIOLLIYIO TPETLIO FAPMOHMUECKYIO COCTAB-
NSOyl B HEMTpanbHON ¢ase, TaK M HechanaHCHPOBAHHBIN TOK
npwm 50 l'u, pocTuras NpakTUHecku HEMTPANLHBIX 3HAUEHMIA TOKOB.

®unitp SINAF 2,0 ponxen 6biTb NOKNIOHeH NAPANNENsHO ¢ HArpy3-
Kamu, KoTopble Heobxomumo ckoppekTuposatb. Punstp Tpebyet
HelTpanbHoi dbasbl 1 He MoXeT paboTaTh B TPEXMPOBORHbIX CUCTe-
max (6es HeitTpaniHoro nposopal).

KoppexTupytowwas crnocobHocts dunistpa SINAF 2.0 eoipaxaertcs
B TEKYLLiEM 3HAYEHWUM CpeaHeKBOApaTHYHOro Tokd. JlocTynHas kop-
PeKTUPYtOLOs CNOCOBHOCTE MOXET BbiTh MCMONb3OBAHA AN Bbi-
nonHeHus Tpex GyHKLMI: GUALTPaLMS, BANAHCMPOBKA, KOPPEKLMS.
Dunitp SINAF xapakTepusyetcs aByms BUAAMM KOPPEKTUPYIOLLIEH
cnocobHocTH:

* CpeHeKBAAPATUMUHOE 3HAYEHWE TOKA, KOTOPOE BLIBOAMTCS

YCTPOHCTBOM B a3HbIN NPoBOg;

* CpeHeKBAAPATMUHOE 3HAYEHWE TOKA, KOTOPOE BLIBOAMTCS

YCTPOMCTBOM B Hynesoi NpOBOf, HE3UBMCMMO OT dasbl.
JocTynHas koppekTupytowas cnocobHocTs nposoga B 1,5 pasa
npesbiaeT Ga30BYI0 eMKOCTb. DTO NO3BONSET KOPPEKTMPOBATH
CMCTEMBI C BBICOKOM TPETBEN FOPMOHMYECKOM COCTABNSIOLLEN.

The SINAF 2.0 filter allows the selective removal of harmonics using
the configuration of its DSP controls. SINAF corrects both the exist-
ing third harmonic component in neutral and the unbalanced current
itself at 50 Hz achieving practically neutral currents.

Connecting the SINAF 2.0 filter must be in parallel with the loads to
be corrected. The filter requires neutral and cannot operate in three
wire systems (without neutral).

The correction capacity of the SINAF 2.0 is expressed as the RMS
current value. The available capacity may be used for any three func-
tions: filtering, balancing or correcting reactive. The SINAF has two
different correction capacities:

 RMS current which the equipment is capable of injecting

into phase conductors

* RMS current which the equipment is capable of injecting into

the neutral conductor, regardless of the phase.
The available correction capacity in the conductor is 1.5 times the
phase capacity. This allows systems with high third harmonic content
to be corrected.

CETb Tpaticdopmatop Toka HATPY3KA
MAINS is Current fransformers _|'5' LOAD
L o i+
Lz ]

; ?

SINAF 2.0

TG AETAE
ACURA Fa TR

LIFASA

CTOPOHA CETU CTOPOHA HATPY3KM
MAINS SIDE LOAD SIDE
L1 m
m
Lz = o
= & E
L3 m C.-
W Whes
—
-
e 2,5 m? /i
oL LN P
AxTUBHBIN GUnbTP E:h
Active filter i
ILE]
il
e £ T —

Puc. 1/Fig. 1: OctosHoe nopkniodermne/General connections

Puc. 2/ Fig. 2: BHewHme nogxnouerms/External connections
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AKTUBHbIA ®UNLTP
ACTIVE FILTER

MOJENIN/MODELS SINAF440025 | SINAF440050 | SINAF440100 | SINAF440150 | SINAF440200
Toku rapmonmueckux coctasnsioux $as/Harmonic phase current 25 ARMS 50 A RMS 100 A RMS 150 A RMS 200 A RMS
Toku rapmoHmueckux cocTasnsiowx Heitpani/Harmonic neutral current 75 ARMS 150 A RMS 300 A RMS 450 A RMS 600 A RMS
MukoBble TokM rapmonmueckux coctasnsiowx/Harmonic peak current 50 A PICO 100 A PICO 200 A PICO 300 A PICO 400 A PICO
dnekTpuueckue xapakrepucruku/Electrical characteristics
HomuHansHoe Hanpsixerne/Nominal Voltage 400 B/V £15%

Yacrora/Frequency

50/60 lu/Hz +/-10%

Konmnuectso $as/Number of phases

3 dasbl nnioc HediTpans (4-nposopHoe noakmiouenne)/3 phases plus neutral wire (4 wires)

C b é

ey - v

pa/Filter specifications

KomneHcaLpsi Toka rapMOHMUYECKMX COCTABSIOLMX
Current harmonics compensation

ot 2-% go 50-i rquOHuKM/an to 50th harmonic

Boibop 3aaaHHbix rapmonuk/ Specified harmonic selection

ot 2-i po 25- rapmonmku/ 2nd to 25th harmonic

BbipasHuBaHue Toka Harpysku/ Load current balancing

Oa/Yes

Komnercaums peaktueroro Toka/Reactive current compensation

Oa/Yes

Kontponnep/Controller

Lindposoii/Digital, DSP

[InutensHocTb NepexoaHsIx npou,eccos/ Transient Response Time

<1 mc/ms

Orpanuuerms toka/Current limitation

3awmTa oT neperpy3ok no ToKy 3a CHET OrPAHUYEHUS TOKO HOMUHOMBHBIMW MAPAMETPOMM
Protection from over current by current limitation at filtfer nominal value

lpadmueckas uHpmkatopras nawens/Graphic Display Panel

XKK/LCD

CootBsetcrBue cranpapram/Standards

CTaHROPTbI ANst FAPMOHMUYECKMX COCTABSIOLMX
Reference Harmonic Standard

EN61000-3-4, IEEE519-1992

CraHpapTbl ans koHcTpykuun/Reference Design Standard

EN60146

CraHpapTsl 6esonactoctn/ Safety Standard

EN50178

SnekTpomarHuTHas cosmectumocts/ Electromagnetic Compatibility

EN55011, EN50081-2, EN61000-4-2, EN61000-4-3, EN61000-4-4
EN61000-4-5, EN61000-4-6, EN61000-6-2

®yHkumn pucnnes/Display functions

ancBneHme/Contro|s

CTGPT, cron, yCTQHOBKO 3HAYEHUM )’CTGBOK, ONMUCAHUE COCTOAHUA d)HJ'IbTPQ
Start, stop, reset alarm and filter status description

Kowdmrypuposarme/Setup

KoHdurypuposaHue Bcex napameTpos GuibTpa, BKOUAS: GUALTPALMS FAPMOHHUK,
BLIPABHMBOHME TOKA HAFPY3KM, KOMMEHCALMS PEKTMBHOTO TOKa, KoadduLmeHT TparcdopmaTopa,
MUHMMOTBHBIF TOK, QNrOPUTM ynpaeneHus u umcno unstpos SINAF 2.0, nogknioueHHbix
napannensHo
Configuration of all filter parameters including: harmonics filtering,
load balqncing, reactive compensation, load transformer ratio,
minimum current, control algorithm and number off SINAF 2.0 in parallel

OTobpaxeHue 3HAYEHHIT SNEKTPUUECKHUX NAPAMETPOB
Electrical values display

M3meperme TOKOB 1 HOMPSIKEHMA.

M3mepeHne peanbHol, peaKTMBHOMN M KOXYLUEHCS MOLYHOCTH M KO3GULMEHTA MOLYHOCTH.
TPadpk rapPMOHHUECKMX COCTABSIOLLMX TOKA U FAPMOHMYECKOTO CreKTpd.
Voltages and currents measurements.

Real, reactive and apparent power and power factor measurements.

Current harmonics and harmonic spectrum graph.

Ycnosus okpyxxatouien cpeabl/Environmental conditions

Iuanason pabounx Temneparyp/Operating Temperature

+0°C ... +50°C

OrtHocutenbHas BnaxHocts/Relative humidity

0% ... 90% 6e3 konpeHcaumm/without condensation

Beicota Hap yposHem mopsi/Operating Alititude

< 2000 m/m
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Kontponnepe! peaktusHoit mowHoctn MCE ADV u PFCL npegHasHa-
YeHb! NSt U3MEPEHHS PECKTMBHON MOLLIHOCTM YCTAHOBKM M BbIPaboT-
KM HEOBXOBMMBIX KOMOHA 1St NIOBKITIOYEHMS M OTKITIOMEHMS KOHAEH-
CATOPOE C Lienbio NofAepXaHmst TPeGyeMoro 3HaueH!s cos @.

Bce KOHTpOnNnepbl ynpaenatoTCa MMKPOMNPOLIECCOPOM, KOTOprﬁ
o6ecneqMquT pGBHOMeprIﬁ M3HOC KOHTAKTOPOB U KOHAEHCATOPOB
C NOMOLLbIO Kp)’FOBOﬁ NOCNeAoBATENBHOCTH NMOAKIOHYEHHUSA, YUUTDBI-
BatOLLEN BpEMS BKITIOHEHMSA KAXAOro KoHAEHCATopad.

3HaueHre koadULMEHTA MOLIHOCTH, KOTOPOE HEOBXORMMO AOCTHT-
HYTb, MOXET KOPPEKTUPOBATLCS HenpepbiaHo, ot 0,85 uHpyKTUBHO-
ro go 0,95 emkoctHoro.

CranpapTHble paboune Nporpammbl fisi KOHTPONNEPOB, 3TO:
1:1:1:1, 1:2:2:2, 1:2:4:4, 1:2:4:8 u 1:1:2:2.

® PaBHOMEpHBIM M3HOC KOHAEHCATOPOR M KOHTOKTOPOB;

@ Buicokasi ckopocTb paboThl € MEHBLUMM KOMMHECTEOM MepeKIiio-
YEHWH;

*® TouHoe M3MepeHHe CPeAHEKBOAPATUHHOMO 3HAYEHMS! LIEMK, He3a-
BMCMMOE OT FOPMOHMK;

® ABTOMOTHMUECKOE OTKIIOUEHHME BCEX KOHAEHCATOPOB B Crlyyae OT-
KA3Q CUCTEMBI;

® PacrosHaBOHME M OBTOMOTMHECKOS! MHAMKOLMSI HEMPOBMIBHOMO
MOAKIIOYEHHS TOKOBOTO TpaHcdopmaTopa;

© OrobpaskeHme 3HauEHUS COs P HA LPOBOM YCTPOICTEE BM3yarb-
HOFO OTOBPXEHUS;

¢ Hactpameaemsiii pexxim 3opepxk1 paboTsi;

e CurnansHoe pene koadduuperta mowyHoct (PFCL);

® CurHanbHoe perne rapmoHuyeckoro uckaxeus (PFCL).

® MCE ADV, Ha 6 wnm 12 cTyneneli, ans crapapTHbIX 6aTapeii
KOHAEHCATOPOB;

® MCE-12 Fplus (12 cryneHeii) c ouetb BbicTpbim BpemeHem ycTa-
HOBNEHWS COBANHEHMS!; CMIELIMANBHO PA3PABOTAHbI ANS CTATUYECKUX
6GaTapeli KoHAEHCATOPOE;

® PFCL, poctynHel ¢ 6 unu 12 pene, pasmep 144 x 144 mm co
CNELMANEHBIMU YCTABKAMM M CUCTEMOM NEPEAAYM AAHHBIX.

Reactive power controllers MCE ADV and PFCL are designed to mea-
sure the reactive power of an installation and to give the necessary
instructions for connecting and disconnecting capacitors in order to
maintain the desired cos @.

All the controllers are commanded by a microprocessor that ensures
an uniform ageing of contactors and capacitors by using a circular
connection sequence that takes into account the time that each ca-
pacitor has been switched on.

Power factor value to be reached can be adjusted in a continuous
way, between 0.85 inductive and 0.95 capacitive.

Standard working programs for controllers are 1:1:1:1, 1:2:2:2,
1:2:4:4, 1:2:4:8 and 1:1:2:2.

¢ Uniform ageing of the capacitors and contactors.

e High speed operation with less number of switchings.

e True rms measuring circuit, insensitive to harmonics.

¢ Automatic disconnection of all the capacitors in the case of a failure
in the.

¢ Detection and automatic indication of current transformer wrongly
connected.

¢ Digital cos ¢ display.

¢ Adjustable operation delay.

® Power factor alarm relay (PFCL).

* Harmonic distortion alarm relay (PFCL).

* MCE ADV, of 6 or 12 steps, for standard bank.
© MCE-12 Fplus (12 steps) with very fast connection times especially

designed for static capacitor banks.
e PFCL, available with 6 and 12 relays, size 144x144 mm with spe-
cial alarms and communication.
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KoHTponnepsbl peaktuBHon mowHoctu / Reactive Power Controllers

CTAHOAPTHbBIE KOHTPOJIJIEPDI
STANDARD CONTROLLER

KoHTponneps! komneHcaLpm Kosd)d)mumema moHoct MCE-6 ADV
(Ha 6 crynenei) u MCE-12 ADV (Ha 12 cTyneHei) obecneumsaior
M3MEPEHHE COS (P CHCTEMbI SHEPrOCHOBXEHUS W YNpPaBIeHUe aBTO-
MOTUUECKMM BKITIOYEHWUEM M OTKITIOHEHUEM KOMMEHCUPYIOLLMX KOH-
[EHCATOPOB, B COOTBETCTBMU C TPeDyeMbIM 3HOUEHUEM COS .

Power factor controllers MCE-6 ADV (6 steps) and MCE-12 ADV (12
steps) measure the cos @ of a supply system and control the automatic
connection and disconnection of compensation capacitors, according
to desired cos .

* HanpsixeHue nuTaHus u uamepsiemoe Hanpsixenwe ... 230/400/480 B/V
Supply and measurement voltage (C-D)

® YactoTa/Frequency range ..........cccveveveveeerereeuevenennnn. 45 ... 65 Tu/Hz (aBTomatnueckas Hactpoiika/automatic adjust)
* MoTpebnsiemas MOLLHOCTL MCE ADV-6 ............. 3 BA/VA (6e3 pene/no relays) u/and 5,5 BA/VA (6 pene/6 relays on)
Power consumption MCE ADV-12............. 4 BA/VA (6e3 pene/no relays) u/and 8,5 BA/VA (12 pene/12 relays on)
® TpaHchOPMATOP TOKA BO BHELLHEM LIEMM ......eoeerenes - /5 A (He Bxntouero B coctas/not included)
External current transformer
® TOUHOCTb M3MEPEHMS HOMPSIKEHMSI.........cevrenrenennene 1%
Accuracy of voltage measurement
® Buibop paBoueit MPOTPAMMI .........cvvverererereeaererennnn. 1.1.1.1,1.222,,1.2.44,,1.2.48. u/and 1.1.2.2.
Working program selection
© HOCTPOMKA €COS ..o 0,85 Ind - 0,95 Cap (umndporoit/digital)
Adjustment of cos ¢
© XKK-moHuTop/LCD Display .......covvevriieririieieieieiens 1 ctpoka/line x 3 uudpsl/digits (7-cermerTHbIi MHANMKaTOp/ segments)
+ 20 mkoHok/icons
* Orobpaxetme/Lecture of cos @......cvvervevrerverereenaan. XK mormrop/Display LCD
© TOUHOCTD UIMEPEHMS COS Q....vvrveverereieiaisreneeeesesesenns 2% 1 undpa/digit
Accuracy of cos ¢ measurement
® Perynuposka koadduupenta C/K.......oovieririnieinnen. 0,02 ... 1 (undposoit/digital)
Adjustment of C/K factor
* Bpemsi NepexsiioeHmns MeXay CTYMEHSMU .................. 4 ... 999 cermentsi/sec. (10 ¢/s no ymonuanuio/default)
Connection time between steps
® Bpemsi nepeknioyeHmst KOHAEHCATOPOB. ...........ccueeeee... B 5 pas 6onblue Bpemenm noakmiodenms/ 5 times T connection
Reconnection time of capacitors
¢ [luanazon paboumx Temneparyp/Climatic range........ -10/+50°C
* Mopksiouerme Nposogos/Wiring ............ccceeereeenennn. Knemmras konopka/Connection terminal
e CreneHb 3awmtsl/Degree of protection...................... IP40 mowTax Ha npubopHol naenu (cornacko EN60529)
IP40 mounted on panel board (as per EN60529)
* besonacHocts/Msonsums/Safety/Insulation ............... EN61010-1, Okpyxatowas cpepa 2/Environment 2
® Pazmepbl/DIMenSions ..........cceveuerreririireeenienerennenens 144x144 mm/mm (oteepctne/hole 138x138 mm/mm)
® Mny6una/Total depth .....ooeviiieiicce 60 mm/mm
® Macca/Weight.......c.ccveveeiiiiceeeeieieeee e, 538r/g
® Bibop KONMMYECTBA BLIXOAHBIX PEMIE ....voeveeeceeeenens MCE ADV-6: 6 pene/6 relays
Selection the number of output relays MCE ADV-12: 12 pene/12 relays
e Crparerus ynpasnetus/Control strategy ................... FCP (MMHMMM3aLMS KONMUECTBA OnepaLmii nepekniouerms/

algorism to minimize switching operations)

* Buixopble koHTakTsl pene/Output relays contacts....... 4 A/A / 250 B/V ACI

¢ Cootsetcraue cranaapTam/Standards....................... EN61010, EN61000-3-2, EN61000-3-3, EN50081-2,
EN50082-1, EN50082-2 u/and UL94

O6o3Hauenne Mopennb Hanpsxenue nuranus Pazmepbi LWar
Code Model Power (B/V) Size (mm/mm) Steps
MCE06ADV230 MCE ADV 6 230 144 x 144 6
MCEO06ADV400 MCE ADV 6 400 144 x 144 [
MCE12ADV230 MCE ADV 12 230 144 x 144 12
MCE12ADV400 MCE ADV 12 400 144 x 144 12
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CTAHOAPTHBIE KOHTPOJIIEPHI
STANDARD CONTROLLER

HOBbIE ®YHKLUUN

Mopxniouenne das

MonTax 1 ycTaHoska nonspHoct Tparchopmaropa Toka. Coort-
BeTCTBMeE NpefblayLym cepusim koHTponnepos MCE. B ycoseplueHcr-
BOBGHHOM MORENM HET HEODXOOMMOCTM MEpeKIioueHUs MOMb30Ba-
Tenem a3 u nonsipHocTH (kabenbHbIX coepuHenmit) Ha pasbeme
(X/5) Tpancopmatopa Toka. Temepb nomb3osaTenb MoXeT
HACTPAMBATL M YCTAHABAMBATL MX C MOMOLLIbIO SKPAHHOTO MEHIO HA
konTponnepe MCE ADV, rpe otobpaxaetcs noakmnioueHHas $asa u
YCTOHOBIEHHAS MONSPHOCTL TPaHcdopmaTopa Toka.

Tok, A
Obuwit peitctaylowit Tok (A), namepsiembiii Ha TpaHcdopmaTope
Toka (pasbem X/5).

Hanpsixenue, B
DasHoe peiicteytolee HanpsbkeHue (B), namepsiemoe Ha  meaHbIX
MOFUCTPABHBIX LUMHOX BATAPEH KOHREHCATOPOB.

MonHbii k03¢pPpULMEHT rapmoHmnK Toka, %
KOBde)HLLHeHT FAPMOHHHECKUX MCKOXXEHMM TOKA B CETH.

Perncrpaumns makcumanbHbIX 3HaQYEHUH TOKA U Hanps-
KeHus

Kontponnep peakteHoit mowHoct MCE ADV permctpupyet mak-
CHMOnbHBIE 3HO4YEHMS PASHOTO TOKA M HOMPSKEHMS, U3MEPEHHbIE
Ha pasbeme X/5 TpaHcPOPMATOPa TOKA M HO MERHBIX MAFUCTPAML-
HbIX LUMHOX 6ATAPEN KOHAEHCATOPOR, COOTBETCTBEHHO.

KoHTpornnep peaktueHoit mowHoctn MCE ADV  BbigaeT curHanbl
OMOBELLEHMs HO CBETOAMOMDI M PeNe B CHIEAYIOLLMX CyHasiX:

® HeJoOCTATOYHOS KOMMNEHCALMS,;

b M36bITO‘-IHGﬂ KOMNeHcauums,

b M36bITO‘-IHoe HanpsikeHue;

® Hanuume CBEpPXTOKA,

® oTcoeguHeHune TpUHCd)OpMCITOpG TOKQ,
® HONMYME NOHMXKEHHOIrO TOKA.

(anMeHGHMeZ Ans CpG6GTbIBGHHH CUrHanbHoOro pene HeO6XOAl4MO
Hanu4yume Xots 6bl OfHOro CTyneH4aToro pene).

NEW FEATURES

Phase

Installation and polarity of the CT (Current Transformer). Respect
previous MCE series. Advance (ADV) model avoids user to switch
phases and polarity (cabling) of CT (X/5) connection. Now, user
can adjust it and set it up through display menu on the MCE ADV;
indicating what phase it is installed and the polarity of the CT.

Current (A)
Total RMS current (A) measured from the CT (X/5).

Voltage (V)
Phase RMS voltage (V) measured from the capacitor bank main
copper bars.

THD (%) in Current (A)
Current (A) Harmonic distortion (%) in the network.

MAX (A) & (V) Recording

MCE ADV is recording the maximum phase current and voltage
values measured from the CT (X/5) connection and from the
capacitor bank main copper bars, respectively.

MCE ADV comes with alarm events warnings, whether by LED or
RELAY, in case of these circumstances:

e Lack of compensation

¢ Over-compensation

e Over-voltage

e Over-current

e CT unplugged

e Current below the limits

(Note: to perform alarm relay, there must be available at least one
step relay).
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KOHTPOJNEP ANA CTATUMECKOWU BATAPEU
CONTROLLER FOR STATIC BANK

KoHTponnep komneHcaLmm Koad)d)mumema mouHoct MCE-12F p|us
(12 cryneHeit) namepsieT cos @ cHCTEMBI M PETYNIMPYET OBTOMATUHECKOE
NOAK/IOYEHME U OTKIIOYEHME KOHAEHCATOPOB B 30BMCUMOCTM OT
Tpebyemoro sHauenmns cos ¢. Kowtponnep MCE-12F plus npep-
HO3HOYEH 1S YNPOBNEHUs YCTPOWCTBAMM, OCHALLEHHbIMM BeckoH-
TOKTHBIMM MEPEKIIIOYATESNSIMU, BbIMOSIHEHHbIMM HA TMPUCTOPAX M
cpabaTbiBaIOLWLMMM Yepe3 BeccTyneHuaTbI KOHTponsep.

The MCE-12F Plus (12 steps) power factor controller measures cos ¢
in the system and regulates the automatic connection and disconnec-
tion of the capacitors depending on the required cos @. MCE-12F
Plus is specially designed to control equipments with static switches
based on thyristors, which operate through a zero step controller.

® HanpsixeHue MUTCHUS U UIMEPABMOE ..........cvcvrveennns. 230/400 B/V
Hanpsxerue (C-D)/Supply and measurement
voltage (C-D)
© YacToTa/Frequency .....c.cvveveeereeueveveeeeeesese e 45 ... 65 Tu/Hz (aBTomatnueckas Hactpoiika/automatic adjust)
* MNotpebnsiemas mowuHocTs/Power consumption.......... MCE-6: 3 ... 5,5 BA/VA
MCE-12: 4 ... 8,5 BA/VA
® BHELUHMM TPOHCPOPMATOP TOKDL. ..evveeevrcrreecarenences e /5 A (He Bniouero B coctas/not included)
External current transformer
® TOUHOCTb M3MEPEHMS TOKO........eeeeerirreneeneerensennennenennes 1%
Accuracy of current measurement
® Bbi6op PABOUEH MOTPAMMBI ........veveveereerereeeesesesenanes 1.1.1.1,,1.22.2,1.24.4,1.248.y 1.1.2.2.
Working program selection
® HACTPOMKA COS P ..ot 0,85 Ind - 0,95 Cap (umndposoii/digital)
Adjustment of cos ¢
© XKK-gucnneit/LCD Display........ooevevieeeiirieieieienn, 1 ctpoka/line x 3 uudpsi/digits (7-cermeHTHbIN MHANKaTop/ segments)
+ 20 ukoHok/icons
© TOUHOCTb M3MEPEHMST COS P...neveeinrinienieneneeeeneeneaeennes 2% =1 undpa/digit
Accuracy of cos ¢ measurement
® Perynuposka koabduupmenta C/K..........oooeerererinnen. 0,02 ... 1 (undposas/digital)

Adjustment of C/K factor

® Bpemsi yCTQHOBNEHMS COETMHEHMS MEXAY CTYMEHSIMM. ...
Connection time between steps

® Bpemsi NOBTOPHOrO MOAKITIOHEHHS KOHAGHCATOPOB. ... MATUKPATHOE BPEMS YCTAHOBMEHMs coepmHerus/5 times T connection
Reconnection time of capacitors

1 ... 99 upnknos/cycles (1 ukn = 20 mc/1 cycle = 20 ms)

* [luanason pabounx temneparyp/Climatic range........ -10/+50°C

© SnekTPOMOHTAK/WIrNgG......cvveveviiiieieieieieeeane CoepmnutensHas knemma/Connection terminal

e CreneHb 3awmtel/Degree of profection...................... IP55 & cootsetctBMM ¢ EN60529/IP55 according to EN60529

® BesonacHocTb (Msonsiums)/Safety/Insulation .............. Crangapt EN61010-1, kareropwms llI/EN61010-1, Cat. lll Environment
@ Pazmepbl/DIMENSIoNs ...........cevevereiiieiereeiereresennens 144x144 mm/mm (otsepctre/hole 138x138 mm/mm)

 Obwas rybura/Total depth ... 62 mm/mm

* Macca/Weight 362r/g
. Bb|60p KOMMYECTBA BBIXOAHBIX PEMIE «....evvenvenrenerennene 1...12
Selection the number of output relays
© BoIXOR/OUIPUL ... Cratmueckui, Tun MOS, po = 200 B, ~130 B, 80 mA
Static type MOS. Max 200 Vdc, 130 Vac, 80 mA
e Coorsetcrame craHgaptam/Standards...........c.cee..... EN61010, EN61000-3, EN50081-2, EN 50082 1/and UL94
O6o3HaueHme Mopennb Hanpsxexue nutanus Pazmepbi LWar
Code Model Power (B/V) Size (mm/mm) Steps
106832250 MCE-12 F plus 230 144 x 144 12
106832240 MCE-12 F plus 400 144 x 144 12
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YCOBEPLWEHCTBOBAHHbLIA KOHTPOJEP
ADVANCED CONTROLLER

HOBUHKA

NEW

Kontponnep PFCL Elite umeeT BCTpoeHHbI aHANM3ATOP MOLLHOCTH,
NO3BONSIOLMIA M3MEPSITE OCHOBHbIE 3NEKTPMUYECKUE NAPAMETPSI
(HanpsixeHue, TOK, FAPMOHUKM, OKTMBHYIO M PEAKTUBHYIO MOLLIHOCTB,
MONHYIO MOLHOCTb M T.A.). YcTpolicTBo obecneunsaeT noapobHbie
AQHHbIE O FOPMOHUYECKUX COCTABMSIOLMX KAK HOMPSDKEHMS!, TOK U
Toka. Kontponnep PFCL Elite uamepser Takxe temneparypy okpy-
XKOIOLLEH cpefibl M BEAET YHET MAKCHMMATBHBIX M MAHMMOTBHBIX 3HO-
YEHUIA BCEX M3MEPSIEMbIX NAPAMETPOB.

MNMocnepgoBaTtenbHoe nogknioueHue

Kowntponneper PFCL Elite ocHawerbl uxtepdeiicom RS-485 ans
nopkiodeHus no npotokony MODBUS. S1o obecneuneaeTt Bosmox-
HOCTb MHTErpaLpk perynstopa KospULMEHTA MOLLHOCTM B CeTb
nepenayu AOHHbIX, YNPABMsiemoi ¢ nomoupio komnbtotepa (MK).
MpenycmoTpeHbl ByHKLIMK 3aMMCH AAHHBIX, AMCTAHLMOHHOTO YNpaE-
NEHMs, KOHTPONS M MPOBEAEHWsS NEPUOAMUYECKOrO TEXHUYECKOTo
0bCNyXMBAHMS OTAENBHBIX eAMHML, OBOPYAOBAHWS KOPPEKLMH
K03PPMLMEHTT MOLUHOCTH M BCE# CETH HUIKOTO HAMPSKEHMS.

®Dyukuusa AUTO-ON-OFF

®yHkums AUTO-ON-OFF. Sta dyHKums nossonseT onpepentTs pe-
Xum PaBOTHI KAKAOrO OTAENBHOTO YPOBHS KOHREHCATOPA:

* AsTomatnueckuit pexxum (Auto);

* DykenposanHbiid peskim (ON): KoHpgercaTop Beerna BritoueH;

® Pasbeputentbiin pexum (OFF). Kongercatop Beerpa BbikntoueH.
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PFCL Elite controller has a built in power analyzer allowing the mea-
surement of main electrical parameters (vo|tctge, current, harmonics,
active and reactive power, apparent power, etc.). The device gives a
detailed information on both, voltage and current harmonic compo-
nents. PFCL Elite controller measures also ambient temperature and
keeps a record of maximum and minimum values of all measured
parameters.

Serial Communications

PFCL Elite controllers are equipped with RS-485 communication with
MODBUS protocol. This allows the integration of the PF regulator in
a data network driven by a computer (PC). Enables data recording,
remote control, supervision and preventive maintenance of the PF
correction equipment itself and of the whole LV network.

AUTO-ON-OFF Function

This function allows to define the operating mode of each individual
capacitor step:

 Automatic mode (Auto).

e Fixed mode (ON): Capacitor is always ON.

e Disconnected mode (OFF). Capacitor is always OFF.

O6o3HaueHue Mopgensb Hanpsixxenue nuranms Pasmepbi Lar

Code Model Power (B/V) Size (mm/mm) Steps
PFCLO6230 PFCL Elite 6 230 144 x 144 6
PFCLO6400 PFCL Elite 6 400 144 x 144 6
PFCL12230 PFCL Elite 12 230 144 x 144 12
PFCL12400 PFCL Elite 12 400 144 x 144 12
PFCLO6110 PFCL Elite 6 110 144 x 144 6
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YCOBEPLUEHCTBOBAHHbI KOHTPOIJIEP

ADVANCED CONTROLLER

«Mopaxnioum n paborai»

Habop napameTpos, HACTPOMBAEMBIX MpM YCTGHOBKE Perynstopd
koabduumeHTa MoLLHOCTH ns obecnedeHns ero NpABWUABLHOM
paboTsi. HekoTopble 13 3TMX NApAmMeTpoB moryT bbiTh HemssecT-
Hbl, TOKME KOK, HOMpUMEp, HanpskeHus a3 MnK HanpsxeHue,
COOTBETCTBYIOLEE M3MEPSEMOMY TOKY, O TaKke KOIpPULMEHT
tpaxcdopmaumm Toka. PFCL Elite paspabotan Ha ocHose uHTennex-
TYQNBHOrO CIBTOMATUHECKOFO PACTIO3HABAHMS HEODXORMMBIX MApPa-
METPOB, TAKMX KAK:

e C/K: Bblumcnsier kosddpuLMeHT TPAHCHOPMALIMM TOKA M MOLL-
HOCTb HOMMEHBLLETO YPOBHSI.

* Dasa: onpepensieT NOCNEROBATENBHOCTL HAMPSKEHMS U €ero
OTHolLLeHwue K Toky. [pyrumm cnosamu, oH onpegensiet U, U,
Ui

HHUA.

npm Toke |, |

117 L I3/ @ TQKKe HanpaBnexue ero nopktoye-

® Yycrno YCTAHOB/EHHbIX ypOBHeﬁ M NPOrpamMMa; CUCTEMA CBA3bI-
BAET BCE YPOBHU B NOCNEAOBATENBHOCTD, ONPEAENAET KONMUYECT-
BO YCTAHOBNEHHbIX ypOBHeﬁ M 3ATEM BbIYMUCIIAET NPOrpammy,
T. €. COOTHOLLUEHNE MOLLHOCTHM KOHAEHCATOPOB.

BcTpoeHHbIN KOHTPOJSb YTEUYKHN

PFCL Elite umeeT BCTpOeHHbIE Lienn ANS M3MEPEHHs TOKA YTEUKM B
semmio uepes TpaHchopmatop WGC. Perynstop criocober usme-
PsiTb YTEUKM NSt KOKAOrO OTAEMBHOrO KOHAEHCATOPA. 370 No3sonseT
OTKIIOUUTE MOBPEXAEHHBIN KOHAEHCATOP B Crydde M3BLITOYHOrO
TOKO YTEUKM, HE MPEPBIBAS OCTABKM 3NIEKTPOSHEPIUM.

BesonacHocTb M 0bcny>knBanme

* PFCL Elite BbInOnHsieT TecTMpOBaHME KoHAGHCATOPA KAXABIN Pa3,
KOrAQ BKIIOUAETCS ypoBeHb koHpeHcatopa. OtobpaxatoTes pearns-
HOS! MOLLIHOCTb M TOK YTEUKM [/ KOXK/AOrO YPOBHSI.

® BoamoxHO YCTaHOBMTS 10 14 pasnnuHbix ycnosmii cpabatbisaHms:
CUTHANM3ALMK;

® BHyTpeHHMIA ceTuMK, KOTOpBLINA MOACHMTLIBOET KOMIMUECTBO LMKIOB
KOXK[OrO OTAEMNBHOMO YPOBHS! KOHAEHCATOPA.
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Plug and Play

A series of parameters must be configured when a power factor
regulator is installed, to make sure that it operates correctly. Some
of these parameters might be hard to know, such as, for example,
the voltage phases or the voltage corresponding to the current mea-
sured, as well as the current transformer ratio. PFCL Elite has been
designed with a smart automatic process that detects the necessary
parameters, such as:

e C/K: calculates the ratio of the current fransformer and the pow-
er of the smallest step.

* Phase: Identifies the voltage sequence and correspondence with

U, U, when the

L Fer T

current measured is |, I,,, 1, and whether it is connected in the

opposite way or not.

current. In other words, it identifies the U

* Number of stages installed and Program: the system connects all
stages in a sequence, finds out how many stages are installed
and then calculates the program, i.e., the power ratio of the
capacitors.

Built-in leakage control

PFCL Elite have a built-in circuit to measure the earth leakage current
through a WGC transformer. The regulator is able to measure the
individual leakage of each capacitor. This allows to disable a dam-
aged capacitor if an excess of leakage current is detected without
interrupting the supply service.

Safety and maintenance

e PFCL Elite performs a capacitor test every time that a capacitor step
is switched ON. The real power and the leakage current of each step
can be displayed.

* Up to 14 different alarm conditions can be programmed.

® Internal counter register which counts the number of operations of
each individual capacitor step.



YCOBEPLUEHCTBOBAHHbI KOHTPOIJIEP

ADVANCED CONTROLLER

TEXHUYECKUE XAPAKTEPUCTUKM

HanpsikeHue ceti u uamepsiemoe HanpsixeHue

~400, 230 unmn 110 B +15% -10%; 50/60 Iy (cm. sTMkeTKy)
Muranme: Uy- U, Uamepenne Uy, Upy, Ui m UN

Kabenu nutanms

Ceuenme 1,5 mm?, npegoxpanutens 0,5-2 A

Llel'lb U3MEPEHNA TOKA

TpaHcdopmatop Toka, BX. ~5 A, xenaTenbHo nopkmiouerHbii k daze L1.
MuH. ceuenme kabens 2,5 mm?

Ll,el'lb U3MEPEHHUs TOKA YTEYKH

HommHanbHbIf Tok BTopruHOl 0bmoTk TpaHcpopmatopa: [AsTop = 2 mA
Tparchopmartop ¢ koadduumerTom 500: IA = ~1 A +20%

lMpepen nsmepeHus Toka

Tok I: ~0,05...5 A (make. neperpyska +20%)
Tok yteukn A: ~0,01...1 A (makc. neperpyzka +20%)

TouHocTb M3mMepeHHst

Hanpsixerue u Tok: 1%; cos @: 2% +1 undpa

Temnepatypa U3mepeHHMit

Temnepartypa okpyxatowein cpegpl: 0 ... 80°C. Tounocts: £3°C

MoTpebnsemas MOLHOCTb

8,2 BA (exonocryio); 9,3 BA (6 pene); 11 BA (12 pene)

Bbixog

Pene. KontakTel Ha Hanpsixerne go ~250 B, ~4 A, AC1

KG6el1beIe COefnHeHus U 3aUTA BbIXOAHbIX pene

ceuenue kabens 1,5 mm?, aBTomaTHUeckuit Beikmiouatens (kpusas C) Ha 6A nubo
npefoxpaHuTens Ha 6A

CurHanbHoe pene

KoHTakTHOE pene, npeaHA3sHAa4YeHHOE UCKMOYUTENBHO ANns pCIGOTbI CUrHanmM3auum

Cranpaptl

IEC 62053-23 (2003-01) peg. 1.0, [EC 61326-1, EN61010-1, UL 508

BesonacHocTb (M3onsaums)

Kareropus lll, knacc Il no Cranpapty EN 61010-1

Knacc sawmbl

IP40 (yctanasnueaetcs B obopynosaHue, Ha nuuesoii naxeny wkada) IP30 (He
ycTaHaenueaetcs B obopyaosanme) no Cranaapty EN-60529

JlonycTumble ycrnoBms okpy>aioLuei cpepel

Temneparypa: mutyc 20 ... +60°C OtHocutenbHas BRaxXHOCTb: fo 95%
(6e3 koHaeHcaupm) Make. Bbicota: 2000 m

Cucrema ynpasnenus

FCP (nporpamma, CBOAALLAS K MMHMMYMy 4WCIO OnepaLyi)

Cesasb

UnTepdeiic: RS-485. Mpotokon: MODBUS. Ckopoctb nepenaum aakHsix: 9600,

19200, 38400
90°
MHaykTnBHasA MHaykTnBHas
kBT - KBT +
KBAp + KBAp +
cos @ - cos ¢ +
g 180° 0°
Kontponnep PFCL Elite BbinonHsiet uamepenus u pabotaer
B YeTblpex KBAAPAHTAX NPUIIAraeMoi CXeMmbI. EMKoCTHast EmKocTHas
kBT - KBT +
KBAp - KBAp -
cos @ - cos ¢ +
oo
FEHEPUPYEMAA NOTPEBNAEMAA
MOLLHOCTb MOLLHOCTb

www.lifasa.com
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KoHTponnepsbl peaktuBHon mowHoctn / Reactive Power Controllers .

PECL ELITE  RORcEs tonrroLres" onTPonnep

TECHNICAL CHARACTERISTICS

400, 230 or 110 V AC +15% -10%; 50/60 Hz (see label)
Power supply: Uj;- U,. Measurement U;;, U,, U5 and UN

Section 1,5 mm?2, gl 0.5 to 2 A protection fuse

Current transformer (CT), In/5 A AC,
preferably on phase L1. Min. cable section. 2.5 mm?

Nominal current of transformer secondary: 1Asec = 2 mA AC
Transformer with ratio of 500: 1A = 1 A AC +20%

Current I: 0.05 ... 5 A AC (maximum overload +20%)
Leakage current 1A: 0.01 ... 1 A AC (maximum overload +20%)

Voltage and current: 1%; cos @: 2% =1 digit

External temperature approximation. Range: O ... 80°C. Accuracy: +3°C

8.2 VA (empty); 9.3 VA (6 relays); 11 VA (12 relays)

Relays. Contacts for Umax. 250 V AC, 4 A AC, AC1

Cable section 1.5 mm2,
protection with circuit breaker (C curve) of 6 A or gl 6 A fuse

Switched relay for use exclusively for the alarms

IEC 62053-23 (2003-01) Ed. 1.0, IEC 61326-1, EN61010-1, UL 508

Category lll, Class I, according to EN 61010-1

IP40 (equipment mounted, cabinet front panel)
IP30 (equipment not mounted) according to EN-60529

Temperature: -20 ... +60°C; Relative humidity: max. 95% (without condensation).
Max. altitude: 2000 m

FCP (a program that minimises the number of operations)

Interface: RS485. Protocol: MODBUS. Speed: 9600, 19200, 38400

90°

Inductive Inductive
kW - kW +
KVAr + KVAr +
cos ¢ - cos ¢ +
180° 0°
Capacitive Capacitive
kW - kW +
KVAr - KVAr -
cos ¢ - cos ¢ +
o 7N
POWER POWER
GENERATED CONSUMPTION

78 .
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NMpuHagnexHocTn n Accesories and

BCcnomorartesfibHble maTtepuanbl  Auxiliary Material

Pe3uncropsbl BbicTPOro PA3P5',E(A/ FAST DISCHARGE RESISTOR nOEABﬂEHME TPAHC®OPMATOPOB TOKA/ ADDING CURRENT

TRANSFORMERS

Onu NpeaHA3HA4YeHbl ans 6bICTpOﬁ PaspsnkM KoHAeHCaTopa nocne HeO6XODMMO, KOraa KOHTpomiep AOJSIXEH NPUHATb CUrHan ot

€ro OTK/OYEHHNA, NoCNe YEro OH roToB K HOBOMY MOAKITIOHEHMIO. o™ HECKOJTIbKNX TdeCd)OpMGTOpOB TOKa (Hanpumep, KomneHcauua

Pe3ncTopbI HeO6XOAl4MO MCMNONb30BATb B KOHCTPYKUMM ABTOMATUHECKNX HU3KOro HAMPsSXEHMA MUTAHUA C MOMOLLbIO ABYX CMIOBbIX TPOHC-

6aTapeli koHpeHcaTopos. [ns NMpocToTbl MOHTOXA B KOMAMEKT  OPMATOPOB, NOAKIIOHEHHBIX NAPANENBHO).
MOCTOBKY BKIIIOYeHb! ABA pesncTopa B cbope.

Their purpose is to quickly discharge the capacitor after disconnection.  Required when the controller has to consider the signal of more than

In this way it is ready for a new connection. Their use is necessary in  one current fransformer (for example compensation in low voltage of

the construction of automatic capacitor banks. Two resistor assemblies — a supply with 2 power transformers in parallel).
are supplied for easy installation.

CnpaBounuk/Reference Mopenb/Model CnpaBounuk/Reference Mopenb/Model
J02102101 RD60 J18025500 Ha 2 uenu/For 2 circuits: 5+5/5 A/A
102102181 RD100 J18035500 Ha 3 uenu/For 3 circuits: 5+5+5/5 A/A

Mopenb/Model

WDH50A

PENE rAPMOHUYECKOIO MCKA)KEHM}I/HARMONIC RELAY
Ono PEMMCTPUPYET HANKYNE rAPMOHKUK B M3MepﬂeM0i:1 LUenu 1 OTKNoHAEeTCs Npu NPEBbILLEHNU YOOBHEM 3TUX

FOPMOHMK PEryNIMpyemoro nonb3osaTenem nopord. OHO MPUHUMAET c1rHan oT TpaHcdopmaTopa Toka. He-
KOTOpbIE MOAENM OCHALLEHbI MOAOBHLIMK pere, B KOTopble BCTPOeH TPAHCHOPMATOp, HO MpH TOKAX CBbILLE
200 A curHan HeobxoaMmo NOAABATE OT BHELUHEro YCTpoicTad. OHO UCMONb3YeTCA B CUIOBbIX KOHAEHCATO-
POX 7151 UX OTKIIOHEHUS B CyuCe MPEBbILLEHHS YPOBHEM FAPMOHUK YCTAHOBIEHHOTO NOPOrd BO M3bexaHue
MX MOBPEXAEHUSI BCNIEACTBUE BO3HUMKHOBEHMSI CBEPXTOKOB. JTW PEfe OCHALLEHbI CUCTEMOMM PEryrMpPOBKM
30[ePXKHM OTKIIoUEHMs 1 BEIBOPT NOPOrd. BbIXop BLINONHEH OHMM NEPEKTTIOHAEMbIM KOHTAKTOM.

It detects the presence of harmonics in the circuit that it is being measured and it trips when they exceed a
threshold that can be adjusted by the user. It receives the signal from a current transformer. Some models
have the trans-former incorporated in the same relay, while for currents higher than 200 A, thesignal has to
be provided externally. In power capacitors, it is used to disconnect them in the case that the harmonic level
exceeds an established threshold, avoiding in this way them damage due to overcurrents. They incorporate
a trip delay adjustment and a threshold selection adjustment. Output is made by one change-over contact.

www.lifasa.com
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TC TPAHC®OPMATOP TOKA C PASbEMHbIM CEPOAEYHUKOM
CURRENT TRANSFORMER WITH SPLIT-CORE

Onmcanue/DESCRIPTION
Tparcdopmatopbl cepun TCP npearasHaueH anst paboumx ycraHosok. PasbemHbiii cep-

ASYHUK O6eCI'Ie‘-MBGeT €ro MOHTOX 6e3 nepepbiBa NoAAYM SNEKTPOSHEPIMM.

TCP series is designed to suit working ins-tallations. lts splittable core allows fitting without
interrupting the supply of electrical power.

TEXHUYECKUE XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

Make. Hanpsxetme cetn/Max. network voltage ..........c.c....... 0,6 kB/kV

HacTOTA/FrEQUENCY ... 50 Mu/Hz

Ypogerb usonsupn/Insulation level..........cooovviriiiinincnnes 0,6/3 kB/kV

Make. nepexopHoii Tok/Max. transient current ...................... 201 1°

Pabouas Temneparypa/Working temperature ....................... -10/+5°C

Marepuan kopryca/Casing .........ccoveveirerereeeiseeeinieeeinens Camosaryxatopid, kat. VO

Self-extinghuishing VO
Cootgertctame cranaaptam/Standards.........c.cccevvieiriiirinen. IEC 185, VDE 414, 1o i
UNE 21088
OGozr::;euue Ct:"::nr Ig'::: g '55 Dime::i:Mn:T:M/ mm) O6ozr:|:euue CJ:';M Ié?::: g '_,':' Dime::iso:?(,::a/ 'mm)
(A/A) (BA/VA) w | a (A/A) (BA/VA) w 1 a

TCP02300505 50/5 15 20 30 51 TCPOB807505 750/5 3 80 80 108
TCP02301005 100/5 15* 20 30 51 TCPO880800S5 800/5 3 80 80 108
PRI 150/5 e 20 20 5 TCPO8810005 1000/5 5 80 80 108
TCP02302005 200/5 25" 2 o 51 TCP81205005 500/5 12 80 120 108
ORI 250/5 e o P 5 TCP81206005 600/5 14+ 80 120 108
TCP02303005 300/5 15 2 o 51 TCP81207505 750/5 25 80 120 108
ORI GE 200/5 25 e e 5 TCP81208005 800/5 3 80 120 108
TOPOS802505 25075 ] 0 %0 78 TCP81210005 1000/5 5 80 120 108
IS 300/5 5 i i — TCP81212005 1200/5 6 80 120 108
TCPO5B04005 200/5 15 50 P 78 TCP81212505 1250/5 7 80 120 108
 OERE 500/5 25 = - = TCP81215005 1500/5 8 80 120 108
TCPO5806005 «00/5 25 %0 %0 78 TCP81610005 1000/5 10 80 160 120
O 75075 2 & & - TCP81615005 1500/5 15 80 160 120
TCPOS808005 800/5 3 % % 78 TCP81620005 2000/5 15 80 160 120
OEENEIE 1000/5 5 o= = - TCP81625005 2500/5 15 80 160 120
TOPOBB02505 25075 " % % 08 TCP81630005 3000/5 20 80 160 120
IR 300/5 . - - T TCP81640005 4000/5 20 80 160 120
TCPOBBO4005 200/5 15 %0 %0 108 TCP81650005 5000/5 20 80 160 120
T OEEIs 500/5 25 - - o TCP81660005 6000/5 20 80 160 120
TCPOBB06005 600/5 25 80 80 108

* Ykasana mowmocTs ans knacca 3/This power is for Class 3
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M

OI'IMCAHME/ DEscripTION
I'Iocpep,CT BOM COEAMHEHUA KOHTOAKTOPOB Cepum MC ¢ 6J'IOKC|MM roTo-

Boi Harpysku AC? unm AC50 nomnyuaetcs crieLpanbHbIit KOHTAKTOP
Ans nopcoepmHenms TpexdasHbix koHpeHcatopos. Takum obpasom,
MCKITIOHOETCS! BO3MOXHOCTb BO3HUKHOBEHMS! CBEPXTOKOB MPM MOAKITIO-
YEHMU KOHAEHCATOPOB M HEOBXORMMOCTb MCMONB30BAHUS AOMONHM-
TenbHbIX APOCCENen.

Briok rotoBoi Harpy3ku BKIIOHGET TPM BCMOMOrATENbHBIX KOHTAKTA,
MMEIOLLIMX BO3MOXHOCTb MPEABAPUTENBHOMO 30MBIKAHMS, O TAKXE
conpot1eneHus (ase Ha dasy), yepes koTopbie obecneumsaeTcs npen-
BOPUTENbHOE NOAKMIOHEHUE KOHAEHCATOPOB K CETH, YTO YMEHbLIAET
CKQUKM TOKA NP TaKOM roakiodeHnu. [Nocne ymeHbleHmMs ckadkos
TOKO B LMW COEAMHEHMS KOHAGHCOTOPO C MOMOLLLIO MOAKITIOHEHHS
rOTOBOW HArPY3KM, ABTOMATUHECKM PO3MBIKAIOTCS BCOMOTATENbHbIE
KOHTOKTbI BO M3BEXAHME BO3HUKHOBEHMS HEXENATeNbHBIX NoTepb.

By means of the union of contactors MC with the blocks of preload
AC9 or AC50, we obtain the special contactor for the connection of
three-phase cpower capacitors , avoiding therefore the high currents
of connection of the capacitorsand the use of additional chokes.

The block of preload resistence consists of three auxiliary contacts of
preclosing, along with resistance (two by phase) through which the
capacitors are preconnected to the network, cushioning therefore the
tips of connection current. Once the preload resistance have reduced
the current fips that take place in the connection of the capacitor,
takes place the automatic opening of the auxiliary contacts with the
objective of not having unnecessary losses.

KOHTAKTOP A1 KOHOAEHCATOPA
CONTACTOR FOR CAPACITOR

HOBWHKA
NEW

TEXHWUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

* Ynpaensiowas karywka/Control coil.. 230 B/Vac
* Yacrota/Frequency ..........ccoveevrenens. 50/60 lu/Hz
® KonmyecTBo Momtocos ..............c.c..... 3

Number of polers
* MonTax/Assembly ...........c.ccocoeinni. Ha DIN-peliky ¢ kpenneHuem
suHTamu/ TrackDIN onscrewed
® MaKC. TEMMEPATYPA. ....oevevenrenrnennenn 55°C
Max. temperature
* TemnepaTypa namepeHuit B Tedenme ...45°C
24 yacos/Measures temperature
max. 24h
¢ Coortercraue cranpaptam/Standard...IEC60947-4, ULCSA

OBosHauenme Tun Bnok rotoBoit Makce. Pe""("'"s"“”‘ MowHoCTh/ . BcnomorarenbHblie
Code KOHTAKTOpA Harpyskm Max. reactive power (eap/kvar) (A7A) KOHTAKTbI

Contactor type Block of preload 220~240 B/V 400~440B/V 550~600 B/V Auxiliary contacts
KITGMCO9 MC?9 AC-9 5 9,7 14 14 TNO+1NC
KITGMC12 MC12 AC-9 6,7 12,5 18 18 TNO+INC
KITGMC18 MC18 AC-9 8,5 16,7 24 24 TNO+INC
KITGMC22 MC22 AC-9 10 18 26 26 TNO+INC
KITGMC32 MC32 AC-9 15 25 36 36 2NO+2NC
KITGMC40 MC40 AC-9 20 33,3 48 48 2NO+2NC
KITGMC50 MC50 AC-50 22 40 58 58 2NO+2NC
KITGMC65 MCé5 AC-50 25 45,7 66 66 2NO+2NC
KITGMC75 MC75 AC-50 29,7 54 78 78 2NO+2NC
KITGMC85 MC85 AC-50 35 60 92 92 2NO+2NC
KITGMC150 MC150 - 40 80 100 150 2NO+2NC

www.lifasa.com
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NMpuHagneXxHoCcTU 1 BcnomoraTtenbHble Mmatepuansl / Accessories and Auxiliary Material .

82

CTF CT BECKOHTAKTHbIW NEPEKNIOYAIOLLMA MOAYNb
= STATIC SWITCHING MODULE

OHMCAHME/ DEscriPTION
BeckoHTaKTHBIN  MepekniouaioLMii MOAYNb  TpaHChopMaTopa Tokd

MMEET MOITbIE PA3MEPBI M COCTOMT U3 COCTOIBHBIX HOCTEH, HEOBXOAUMBIX
ANS NEPEKIIoUEHMs NMPH MOMOLLM TUPHCTOPOB CTYMEHM CTATMYECKON
6aTapen koHpeHcaTopos. Mogynu coCToRT U3 ABYX OCHOBHBIX B1IOKOB:
6ecKOHTAKTHBIN BrIoK NepexsioueHus M nnaTa ynpaeneHus. Jea 6noka
YCTQHOBMEHBI HO MQOM PAME, MOHTUPYEMO# B MEKTPUUYECKMI mT. B
COOTBETCTBUM C KOHCTPYKLMEN LUMTA BLIASNSIIOT ABA TUNA MOZYNeH:

* cepum CTF: ocHaleH cobCTBEHHBIMM NPEAOXPAHMUTENSIMH,

obecneumBatoLmu OBLLYIO 3aLLMTY;

¢ cepun CTB: 6e3 cobcTseHHOl obluel 3awuThl, 3awmMTa

obecreunBaeTCs NPEnOXPaHUTENAMM B LUMTE.

The static switching module CT includes, in a compact size, all the com-
ponents necessary to realize the switching through thyristors of a step of
a static capacitor bank. CT modules are composed of two basic parts:
static switching block and control card. Both parts are mounted in a
small frame to be installed in an electric board. According to the design
of the board, there are two types of modules:

o CTF: equipped with general protection by fuses.

e CTB: without general protection, that should be done in the elec-

trical board.

TEXHUYECKUE XAPAKTEPUCTUKM/ TECHNICAL CHARACTERISTICS
¢ Hanpsixerve/Voltage

220-240 B/Vca / 380-400 B/Vca

© YACTOTA/FrEQUENCY ... 50/60 Tu/Hz

* MoturocTs nepexsiodenms/Switching power...........c.cooccviveiinnees. 25 ... 80 keap/kvar

® Meperpy3ska/Overload...........cccoooieiirniieiieeeeeees 1,5 3a/for 1 min

* BcnomorarensHoe Hanpsixenue/Auxiliary voltage......................... 430/230 B/Vca

¢ Hanpsixerve sertunatopa/Fan voltage............cocveveiieriieininnen 230 B/Vca

© KPBILLKA/COVET ..o aes CranbHas, okpawenHas/Painted steel
© 3aTA/Protection ..........ccrieeuriiiernieeieireenecie e ... IPOO

¢ Temnepatypa BHyTpH wkada/Temperature inside cabinet .............. Makc/Max. 45°C

@ BiICOTA/ AU ... Make/Max. 2000 m/m

© MOHTOK/MOUNTING ..o BepTukanbHbiii/ Vertical

® Bentunsumsi/ Ventilation . ... BeHtunsitoptoe oxnaxgenune/Fan coo|ing

* Makc. Temneparypa paguatopa/Temp. max. sink............cccceeee... 80°C
SETAT IS keap/kvar D?;Z::il:::s .chca SRR keap/kvar D?:l::jipo::s M acca
Code s/ mim) Weight (kr/kg) Code (mw/mm) Weight (kr/kg)

CTF 230 B/V CTB 230B/V
CTF-25/230 25 177X470X285 10,5 CTB-25/230 25 177X470X285 10
CTF-37,5/230 37,5 177X470X285 10,5 CTB-37,5/230 37,5 177X470X285 10
CTF-45/230 45 177X470X285 10,5 CTB-45/230 45 177X470X285 10

CTF 400 B/V CTB 400 B/V
CTF-40/400 40 177X470X285 10,5 CTB-40/400 40 177X470X285 10
CTF-60/400 60 177X470X285 10,5 CTB-60/400 60 177X470X285 10
CTF-80/400 80 177X470X285 10,5 CTB-80/400 80 177X470X285 10
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MCA PLUS

OELHME XAPAKTEPUCTUKHN
e Ceresoii ananmsatop MCA plus - 3o anekTpoHHoe ycTpoiicTeo,
MO3BOJISIOLLIEE CHUMATb AEMCTBYIOLLME BENMUMHBI 48 OCHOBHBIX Ma-
POMETPOB MMTAIOLLIEN CETH.

® Ero nerko yctaHoenmMBaThL M HacTpaneatb. [ns ero nopcoepmte-
Hua TpebyloTcs YeTbipe KilemMmbl NOACHUM HAMPSKEHUS M TPU TPAHC-
dbopmaTopa Toka. BbicTpo MsmeHsTb oTobpaxaembie NApameTpbi
MOXHO C MOMOLLBIO YETBIPEX KHOMOK, PACMONOXEHHbBIX HA NepeaHen
naxeny. Cetesol ananmzatop MCA plus ocHawen XK-gucrnneem
ansa )’HO6CTBO CYUTbIBAHUA I'IOKO30HMﬁ I'IpM J'IIO6bIX )’CHOBMHX ocBe-
LLEEHHOCTH.

® Ceresoil aHanmsatop MCA plus moxeT noctaenstbes Takke B
YCOBEPLUEHCTBOBAHHOM BAPWAHTE, B KOMMIEKT MOCTABKM KOTOPOro
BKIIOYEH MOYNb CBS3M WM AOMOMHUTENbHOE NporpammHoe obecne-
yeHue.

CETEBOU AHAITU3ATOP
NETWORK ANALYSER

GENERAL CHARACTERISTICS

© The MCA plus network analyser is an electronic device that allows
the reading of the 48 main parameters of a supply network in the
true RMS values.

e It is specially designed for its easy installation and set up, it requires
the connection of four vo|fage terminals and three current transform-
ers. The four frontal buttons allow to change the displayed param-
eters in a few seconds. The MCA plus have LCD display for an easy
reading in all light conditions.

® MCA plus is also available in advanced version with communica-
tion module and optional software.

MapameTtpsl/Parameter m L1 L2 L3
IMpoctoe Hanpsixerue/Simple voltage mexayasHoe/phase-phase B/V o o o
Croxroe Hanpsixerne/ Compound voltage  dasa-Heiitpans/phase-neutral B/V . . .
Tok/Current A/A . . . .
AxtueHas mowHocTs/Activa power KB/kW D o . .
PeakTueHas mowwHocTb/Reactiva power xkeap/kvar . . .
Koad)d)mu,uem mourocTn/Power factor . . .
Cos @ .
MonHbiit koadduupent rapmormk/THD (U) % . . .
Monkbiit koadduument rapmormk/THD (1) % 3 3 .
d(U)% . . .
d(l)% . . .
EmkoctHas peaktneras mowHocTs/Capacitive reactive power ksap/kvar C . . . .
MhpyxTusHas peaktueras mowutocts/ Inductive reactive power keap/kvar L D . . .
Kaxywasics mowHocts/Apparent power kBa/kVa .
Yacrora/Frequency Tu/Hz .
AxTueHas sHeprus/Active energy kBu/kWh .
EmkocTHas peaktueHas aHeprus/Capacitive reactive energy xkeapy/kvarh C .
MHpyktueHas peaktueras sHeprusi/Inductive reactive energy ksapu/kvarh L D
Kaxywasics sHeprus/Apparent energy kBAu/kVAh .
M3amepeHne makc. akTUBHOM moLuHocTH/ Active power maximeter kB/kwW .
MamepeHne makc. Kaxyluelics moluHoct/Apparent power maximeter KBA/kVA .
Mameperne makc. Toka/Current maximeter A/A . . .
Tok Heitrpanm/Neutral current A/A o
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MCA PLUS Eisaalzesr

TEXHUYECKUE XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

Muranune/Power supply:

© 1 pa30/SINGlE PRGSE: ...eeieiiici s 230 B/Vac
® [lonyctmoe oTknoHerme Hanpsxermst/Voltage tolerance: ..o 15% / +10%
© YOCTOTA/ FrEQUENCY ...ttt se s sans 50 - 60 Mu/Hz
® Makc. notpebnsiemast MOLHOCTE/ MaX. CONSUMPHON: ......vuvevreceeireiceeieices et 4,2 BA/VA
® [lnanasoH paboumnx TemnepaTyp/Operating temperature:...........ceeurreureereieeneeeseee s -10/+50°C
 BnaxHocTs (6e3 koraeHcaumm)/ /Humidity (wihtout condensation): .............ooceueveveveieiiiiciceiean 5% ~ 95%
MexaHunyeckmne xapakrepuctukn/Mechanical characteristics:
© Matepman kopryca/Box MALEHIAL: ...........v.eviiiieiieieiiieiieie ettt Camouncrsaipitcs nnactik VO

Self extinguishing VO plastic
® Knacc sawpsl/Protection:

- Mpu ycraroske B uspenme (nepepnss navens)/Equipment assembly (fronf):.........ccoovviirieiiincenns IP54
- Bes ycTaHoBKM B M3AEnMe (GOKOBAS M ZOBHAS KPBILLKK) ..c..cvveerieiececeeiseescee et sseeseesssesseeeees IP31
Non assembled equipment (side and rear cover):
© Pazmepbl/DImensions [MM/MM):. ..ottt sttt 96x96x63
© MACCA/WEIGNE: ...ttt bbbt 0,400 kr/kg
Knacc Tounoctu/Accuracy class:
© HOMPSKEHNE/ VOGR! ......evoeeiiii s 0,5% £2 undpsi/digits
© TOK/CUITENE ...ttt bbbt 0,5% £2 undpsi/digits
© MOLUHOCTE/POWETS: ...ttt bbbt 1% 2 undpsi/digits
® Ycnosus uamepenus/Measurement conditions :
= TeMNEPOTYPA/ TEMPEITIUIE: .. ...ttt sttt ettt +5/+45°C
- KoadumeHT MOLUHOCTU/POWET FACOT:.........vvviieiiii s 05..1
- Onanason wkanst/Measurament margin (scale range) ©........ovveeeecueieenniieeeeeeee e, 10..... 100%
- (Tparcdopmartop Toka He Brtouer B komnnext)/ (Current fransformar not include)
UsmepurenbHas yenb/Measurement circuit:
® HomuHansHoe Hanpsixerue (pasa Heditpans)/Nominal voltage phase-neutral:.............c.cocveveneeiee. Max. 300 B/V
© MeXDAIHOE/BEIWEEN PRUSE: .......vviiieieeii et Max. 520 B/Vac
@ HOCTOTO/ FrEQUENCY: ... vveeveiiie ettt ettt b sttt s st s s senaena 45 ~ 65 Tu/Hz
® HomUHANBHBIA TOK/NOMINGL CUMTENE: .........oveeeec e In/5 A/A
® MocTosHHas neperpy3ka/Permanent overload: ...........ccouiieieieirininiieeee e 1,11,
* Motpebrenme Tokosol Lenm/Current CircUit CONSUMPHION: .........c.vviveirieerieeieiierieieeeieseseseeieseeees 0,75 BA/VA
YnyuweHHas Bepcus/Advanced version
MapameTpbl TpaHsucropHoro Bbixoaa/Transistor output features
® Thn: ONTO-M30NMPOBAHHBIA TPAHIUCTOP (C OTKPBITBIM KOMMEKTOPOM)....c.eeeeveereencateneneaneneaeenenennes NPN
Type: Opto.isolated transistor (open collector)
* Makc. pabouee HanpsixeHue/ Maximun operating VoG .........c.oveevevieiveiieeieieieeeieee e 24 B/Vdc
* Makc. paboumit Tok/Maximun OPerating CUITENL: .............c..evevieeveieieeireeeeieeesessessesseseseseseseeseseees 50 mA/mA
® Makc. 4aCTOTA/MAXiMUN FrEQUENCY: «.....vvveiiieiicieice e 5 umnynicos/cek / 5 pulses/sec.
* [mtensHocTs ummynbeos/Lenght of Pulse: ............o.ieiveiiiiriiceccc e 100 mc/ms
3awmra/Safety:
e Cat. lll- 300V ca/ 520 ca EN-61010
[eoitHas sawmTa ot nopaxenms anektpuueckum Tokom/Class Il double insulation against electric shock
CooteetcTBMe craHpapTam/Standards:
IEC 664, VDE 0110, UL 94, IEC 801, IEC 348, IEC 571-1, EN 61000-6-3, EN 61000-6-1, EN-61010-1
O6o3HaueHne Mogensb Pasmepsbi VPR O Hanpsi>xenune
Code Model Size (mm/mm) Commu:iuc:::: Module Voltage (B/V)
MCAP03230 MCA plus crangaptHsii/standard 96x96 HET/NO 230
MCAP04230 MCA plus ynyuwenHsii/advanced 96x96 DA/YES 230
MO pns KOHTPONS MOLLHOCTH
AMCASOFTO0 Power Cor:otro| software
eobpaszosarenb/Converter CoepuHuTENM BKIIOYEHDBI B COCTAB. Kﬂ6enﬂ He BK/OYEeHbl B COCTAB.
AMCARS4852321 A 6PR5485/RS;C(3:2 e Conmocirs incldid, Cables ot incioded,
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KoHpaeHcaTopbl ans
ABuratenen n namn ocseweHns Motor and lighting capacitors

KOHOEHCATOPbLI AnA NAMIM OCBELLUEHUA
LIGHTING CAPACITORS

KOHOEHCATOPbI ANA 3NEKTPOABUIATENEN
MOTOR RUN CAPACITORS
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KOHOEHCATOPbI SJIEKTPOABUIATENEN

MOTOR RUN CAPACITORS

Onucarue/DESCRIPTION
CGMopereHepGLIMOHHbIe KOHp,eHCGTOpr [o} nOanpOnMneHOBOﬁ H3OHﬂLLMeFi

6e3 NPONMTKM B FrEPMETUUHOM KOPMYCE M3 TEPMOPECKTONNACTA.

Self-healing capacitors with polypropylene film, vacuum metallized without
impregnation, cast resin.

TEXHUYECKME XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

¢ HomuHanbHoe Hanpsxermne/Rated voltages ............... 400/450 B/Vac

© YacToTa/FreqUeNCY ......veevveieeieieieieieieieeeeeie s 50/60 l'u/Hz

* Knacc obenyxusanms/Class of service...........o.ouene.... Knacc/Class B (400/425B/V) -
10000 u/h
Knacc/Class C (450/475B/V) -
3000 4/h

* Nyonextpui/Dielectric .........oovvviieeiiiiicieiiee Monunponunen/Polypropylene

¢ ConpotuereHue usonsium/ Insulation resistance......... >10 000 MQmemk® /. MQepF

® JIonyCTUMBIE OTKITOHEHMS! EMKOCTH.......cvereeneeernens +5% (£10% pns/for C<4 mx®/pF)

Capacitance tolerance
¢ [luanasoH paboumx Temnepartyp/ Temperature range ... -25/+85°C
¢ Cootsetcraue cranaapTam/Standards....................... VDE 560-8, [EC 60252-1,
EN 60252-1

A”bTEPHATUBHbIN KOHCTPYKTVIB/ALTERNATIVE CONSTRUCTIONS

* [150iHOM PacToH 6,35 MM ....ovveeeieanee. Ref.: F14........... PC (Puc. 1/Fig. 1)
Double Faston 6,35 mm
¢ [lsyxnposopHoii kabenb 250 MMm................. Ref.: F1IM4........ PC (Puc. 2/Fig. 2)

Twin leads 250 mm

KOHCTPYKLMSA C ABOVHbLIM ®ACTOHOM (PUC. 1)
ALTERNATIVE CONSTRUCTION WITH DOUBLE FASTON (FIG. 1)

Puc. 1/Fig. 1
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Puc. 2/Fig. 2
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KOHCTPYKUMA C ABYXNPOBOAHbLIM KABEJIEM (PUC. 2)
ALTERNATIVE CONSTRUCTION WITH TWIN LEADS (FIG. 2)

O6o3HaueHne cn ?usmepu Kop- Ma.c e O6o3Hauenne cn ?usme'p o Kop- Md.c cd
Code (mk® Un (B/V) Dimensions nyc Weight Code (mk® Un (B/V) Dimensions nyc Weight
pF) DxL Box (kr/kg) pF) DxL Box (kr/kg)
F140010PC 1 400/450 30x55 M8 200 44 F1M40010PC 1 400/450 30x55 M8 125 44
F140015PC 1,5 400/450 30x55 M8 200 43 F1M40015PC 1,5 400/450 30x55M8 125 43
F140020PC 2 400/450 30x55 M8 200 43 F1M40020PC 2 400/450 30x55 M8 125 43
F140025PC 2,5 400/450 30x55 M8 200 42 F1M40025PC 2,5 400/450 30x55 M8 125 42
F140030PC 3 400/450 30x55 M8 200 60 F1M40030PC 3 400/450 30x55 M8 125 60
F140040PC 4 400/450 30x55 M8 200 60 F1M40040PC 4 400/450 30x55 M8 125 60
F140050PC 5 400/450 30x55 M8 200 60 F1M40050PC 5 400/450 30x55 M8 125 60
F140060PC 6 400/450 30x55 M8 200 72 F1M40060PC 6 400/450 30x55 M8 125 72
F140070PC 7 400/450 30x55 M8 200 71 F1M40070PC 7 400/450 30x55 M8 125 71
F140080PC 8 400/450 30x70 M8 125 69 F1M40080PC 8 400/450 30x70 M8 100 69
F140100PC 10 400/450 30x70 M8 125 67 F1M40100PC 10 400/450 30x70 M8 100 67
F140120PC 12 400/450 35x70 M8 100 90 F1M40120PC 12 400/450 35x70 M8 50 90
F140125PC 12,5 400/450 35x70 M8 100 89 F1M40125PC 12,5 400/450 35x70 M8 50 89
F140140PC 14 400/450 35x70 M8 100 87 F1M40140PC 14 400/450 35x70 M8 50 87
F140150PC 15 400/450 35x70 M8 100 86 F1M40150PC 15 400/450 35x70 M8 50 86
F140160PC 16 400/450 35x70 M8 100 113 F1M40160PC 16 400/450 35x70 M8 50 113
F140180PC 18 400/450 40x70 M8 100 115 F1M40180PC 18 400/450 40x70 M8 50 115
F140200PC 20 400/450 40x70 M8 100 113 F1M40200PC 20 400/450 40x70 M8 50 113
F140250PC 25 400/450 40x92 M8 50 146 F1M40250PC 25 400/450 40x92 M8 50 146
F140300PC 30 400/450 40x92 M8 50 140 F1M40300PC 30 400/450 40x92 M8 50 140
F140350PC 35 400/450 45x92 M8 50 223 F1M40350PC 35 400/450 45x92 M8 25 223
F140400PC 40 400/450 45x92 M8 50 215 F1M40400PC 40 400/450 45x92 M8 25 215
F140450PC 45 400/450 50x92 M8 25 274 F1M40450PC 45 400/450 50x92 M8 25 274
F140500PC 50 400/450 50x92 M8 25 266 F1M40500PC 50 400/450 45x117 M8 25 266
F140550PC 55 400/450 45x117 M8 25 258 F1M40550PC 55 400/450 45x117 M8 25 258
F140600PC 60 400/450 50x117 M8 25 321 F1M40600PC 60 400/450 50x117 M8 25 321
F140650PC 65 400/450 50x117 M8 25 313 F1M40700PC 70 400/450 50x117 M8 25 306
F140700PC 70 400/450 50x117 M8 25 306 F1M40800PC 80 400/450 55x120 M8 25 368
F140800PC 80 400/450 55x120 M8 25 368
F140999PC 100 400/450 60x120 M8 20 -

[lpyrve BOPMOHTLI KOHCTPYKLMM, PA3MEPOB M Koprycd AocTynHsl o sanpocy/Other alfernative constructions, dimmensions and Qity/box, on request
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KOHOEHCATOPbBI ONA NAMIMN OCBELWWEHUA

LIGHTING CAPACITORS

Onucanue/DEsCRIPTION
CGMOBOCCTGHGBHMBGIOLUMGCH KOHﬂeHCGTOpr (o} I'IOJ'IHI'IpOI'IMJ'IeHOBOl:i M3OJ'|HL|Mel:1, METANNU3U-

pOBGHHOﬁ 6e3 APONUTKH, CNeLManbHO pG3pG6OTGHHbIe Ana namn oCBeLleHus.

Self-healing capacitors with polypropylene film, vacuum metallized without impregnation,
specially designed for lighting compensation.

TEXHUYECKUE XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

* HomuHanbHoe Hanpsixerme/Rated voltages ................. 250 B nepemenHoro Toka/ Vac
® YacTOTA/FrEQUENCY .....veveeiiieeiee e 50/60 I'y/Hz
® Nuonextpui/Dielectric ........o.cviieriiiiieeieeee Monunponunen/Polypropylene

>10 000 MOmemkD /MQ'pF
+10%

¢ Conpotuenenue uzonsium/ Insulation resistance....

® [lonycTUmble OTKIIOHEHMS! MKOCTH/ ..................
Capacitance tolerance

* [luanason pabounx Temnepartyp/ Temperature range.....-25/+85°C

e Cooteetcraue cranpaptam/Standards............c..coeve... EN61048/A2, EN61049

KoHaercaTopsl, opobpentbie EN/EC/Capacitors with EN/EC approvals

AIbTEPHATUBHbIN KOHCTPYKTMB/ALTERNATIVE CONSTRUCTIONS

* CoepHuTenb 63 BLICTPON BUKCALMM ... Ref.: P94............ PC (Puc. 1/Fig. 1)

Connector without QUICK-FIX

® CoepuHUTENb C BLICTPON DUKCOALMEM ... Ref.: RP94.......... PC (Puc. 2/Fig. 2)

Connector with QUICK-FIX

® [TpoBoAa ANIst KECTKOTO MOACOBAMHEHMS] ........vveenrenrenreneereeeneeneeneeenns Ref.: P94............ PC25 (Puc. 3/Fig. 3)

Rigid connection leads 250 mm

* MpoBoaa Ans XecTkoro NOACOeAnHEHMS € BbICTPOM dukcaumed ............ Ref.: RP94.......... PC25 (Puc. 4/Fig. 4)

Rigid connection leads 250 mm with QUICK-FIX

KOHCTPYKLMSA C NPOBOAAMMW ANS XXECTKOro NOACOEAVUHEHUSA C BbICTPON

®UKCALIMEN 250 MM (PUC. 3)
ALTERNATIVE CONSTRUCTION WITH RIGID CONECTION LEADS 250 MM (FIG. 3)
Pasmepsbi
OSo.:::;;eHue (ngJr;pF) Un (B/V) Dimensions K:T;Yc [
DxL
P9425020PC25C 2 250 25x55 M8 125
P9425040PC25C 4 250 25x55 M8 125
P9425045PC25C 45 250 25x55 M8 125 _
P9425070PC25C 7 250 25x70 M8 125 [H]
P9425080PC25C 8 250 3070 M8 100
P9425090PC25C 9 250 30x70 M8 100
P9425100PC25C 10 250 3070 M8 100 -
P9425120PC25C 12 250 35x70 M8 50 !!E-l . i}._l o
P9425140PC25C 14 250 36x70 M8 50 w5 1 5
P9425160PC25C 16 250 36x70 M8 50 HE' i e 150 Wy
P9425180PC25C 18 250 35x92 M8 50 a'i’ I
P9425200PC25C 20 250 40x70 M8 50 1
P9425250PC25C 25 250 35x92 M8 50
P9425300PC25C 30 250 40x92 M8 50 U w L
P9425320PC25C 32 250 40x92 M8 50 e
P9425350PC25C 35 250 1592 M8 25 P
P9425400PC25C 40 250 40x119 M8 25 { W& @
P9425450PC25C 45 250 50x94 M8 25 L= 0 |
P9425500PC25C 50 250 45x117 M8 25 o
P9425600PC25C 60 250 45119 M8 25 ] _
P9425650PC25C 65 250 50x119 M8 25 Puc. 1/Fig. 1 Puc. 3/Fig. 3
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Puc. 2/Fig. 2 Puc. 4/Fig. 4

[lpyrie BOPMOHTLI KOHCTPYKLMM, PA3MEPOB M Koprycd aocTynHsl o anpocy/Other alfernative constructions, dimmensions and Qity/box, on request
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