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MNMpe3eHTauus / Presentation .

o Bonee 60 IET HA PbIHKE

Komnanus «International Capacitors S.A.» npenctaenser coboii
eMHYIO KOMMOHWIO, PaBOTAIOLLYIO HA MCMIGHCKOM M MEXAyHAPOA-
HOM PBIHKAX M HO MPOTSXKEHUM MHOTUX TNET CMELMANU3MPYIOLLYIOCS,
B OCHOBHOM, HO MPOM3BOACTBE KOHAEHCOTOPOB 15 SNMEKTPUYECKNX
yctaHosok. Kommepueckasi mapka LIFASA, cywiectsyiowias Ha peiH-
ke B Teuenne 60 neT, a Takke HenpepbIBHOE TEXHUYECKOE M TeX-
HOTNOMUHYECKOe PU3BMTME MO3BOMMIO KOMMOHWM MPUCMOCOBUTLCS K
M3MEHSIIOLLMMCS! YCTIOBMSIM M CErOBHSILLIHMM TPEGOBAHMSAM PhIHKA.

Konpercatoper LIFASA cyuiectayiot Ha peiHke ¢ 1949 ropa. Bonee
50% u3 Hux 6bino noctasnero B 80 CTPGH HA NSATH KOHTUHEHTAX.
KoHpeHcaTopbl npousBopsTcsi B COOTBETCTBMM C EBPOMEMCKMMM
M OPYrMMM MEXOYHOPOAHBIMM CTOHAOPTOMM. DTW KOHAEHCATOPbI
MMEIOT BONbLLOE 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 komnanms «International Capacitors S.A.» siens-
FOICh HOBATOPOM B OBIACTH YiyULLEHMS! KAHECTBA CBOEH MPOTYKLIMM.
C 1987 ropa B KOMMOHMM [EMCTBYET CHCTEMO KOHTPOSSI KQYECTBA
B cooTetctBuM co CranpapTtom ISOP000, kotopast nepuoamuecku
nposepsieTcs MexayHapoaHbimu opraHamu. K Hactosiwemy Bpe-
MeHM OHa BbINa AATUKPATHO CepPTMULMPOBAHA HA COOTBETCTBUE
1SO9001:2008, 1SO14001:2004, OSHAS 18001:2007 u IEC QC
080000-RoHS, uto rapaHTUpyeT BbICOKOE KQYECTBO M3roTOBMEHMS
NPOAYKLMM, MPU STOM €€ NPOM3BOACTBO KOMNOTMYHO M OTBEHAET Tpe-
Gosanmam besonacHocTu Tpyaa. popykums Takke cooTeeTCTByeT
TpebosaHuam Cranaapra UNE-EN 16001:2010 B uactn pauo-
HANBHOTO MUCMONb3OBAHMS SHEPrUK.

Bce uspenus, copepxalupecs B AAHHOM KATANOre, MOMHOCTbIO COOT-
BeTCTBYIOT TpebOBAHMAM [MpeKTHBLI 06 OrpaHMUEHMM UCMIONb30BA-
HUA OnpeﬂeﬂeHHle OMNACHbIX BewecTB I'Ipl'i npOM3BOﬂCTBe 3neKTpl4'
4ECKOro M 3MeKTpoHHoro obopyrosanms (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 ISO9000 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

o KoMMEKCHBIE ycnyrn

KomnaHusi okasbIBAeT ycryrm BbICOKOrO KAYeCTBA, MAKCMMANBbHO
YAOBNETBOPSIOLLME NOTPEOHOCTAM 3AKAZUMKA.
® KOHCYNBTMPOBOHME MO SKOHOMUUECKMM M TEXHUUECKMM BOMPOCAM,
® OKa3aHKMe NOAAEPXKKM MPH MOHTCKE M BBOAE B SKCMITYATALMIO;
® OKQ3CHME MORAEPXKM B TEHEHME BCEro cpoka cryxBbl uanenwii;
® obyueHme HO TEPPUTOPMM 30KA3HMKA W CBOEH COBCTBEHHON;
® NPefoCTaBEHME MEXAYHAPORHOM FOPAHTUM.

KCI)KJJ,bIﬁ COTPYAHMK KOMMNAHUMU O6J'IC1JJ,GeT NOAroTOBKOWM M MOTMBALMEN
K GKTUBHOMY YHOACTMIO B AOCTMXEHNU NOCTABIIEHHON LiENM.

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.

¢ 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 OnPEQENEHUE

IMpu noakntoueHmm no-rpe6wrenn K Lienu NormnoLaeTcs ToK, KOTOpbIM
3CGBMCUT OT 3MIEKTPMUECKMX XOPOKTEPUCTMK no-rpe6wrenﬂ. Mpousee-
LeHWe CUMbl TOKO HA MPMIOXEHHOE HANPSKEHWE HA3bIBOETCS Mos-
HOM MOLLHOCTbIO.

lMonHas MOLLHOCTL — 3TO CyMMA OKTUBHOM MOLLHOCTH, 30TPAYMBAE-
MO HO COBEpLLEHWe NonesHoN PaboTbl (MexaHMUeckoe ABMXeHue,
HOrpeB), 1 PEKTMBHOM MOLLHOCTM, KOTOPGS HEOBXOAUMA ANs CO3-
ACHUS MarHuTHOrO Nonsi, obecneuneaiolLLero paboTy onpeaeneHHbIX
TnoB notpebutenei. CooTHOLEHWE MEXHY CKTUBHON MOLLHOCTBIO
M NOMHOM MOLLHOCTBIO OMPEeRenseTcs KAk Kod(dUUMEHT MOLHOCTH
(PF) (nm B 4ncTOi CHHycoMpQnbHOM 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 mouwinocms / Active power

PF =

Ilonnaa mowynocms / Apparent power

3HaueHre KOBd)d)HLlMeHTO MOLLUHOCTU MU3MEHAETCA OT 0 f1le] 1.B TﬂGHMLle 1 npueeaeHbl an6HM3MTeHbeIe 3Ha4YeHus KOBd)d)MLlMeHTO MOLLHOCTH AN HEKOTOPbIX 06LLWX Harpy3ok.

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

Tabnmuya 1/ Tab. 1

Koaduumenr
TUN HATPY3KW / LOAD TYPE mowocty / PF
Namna Hakanueakus/Incandescent lamp 1,00
o TMiommrecuertHas namna/Fluorescent lamp 0,50 - 0,60
OceetnrensHbii 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
KowTakTHas ceapka/Resistance welding 0,60
Ceapka/Welding
Jyrosas ceapka/Arc welding 0,50
UhpykumonHas neus/Induction furnace 0,60-0,80
3,
neKTFquCKaﬂ nete [Jyrosas neus/Arc furnace 0,70-0,80
Electrical furnances
Meub conpotuenenms/Resistance furnace 1,00

o KOMMEHCALIMS PEAKTUBHOM MOLLIHOCTH

HecmoTps Ha TO, YTO PEAKTUBHAS MOLLHOCTb, HeobxopMmasi pfis
MHOYKTMBHBIX HOFPY30K, HE MCMOMb3yeTcsl ANl COBEpLUEHMs Mo-
nesHol paboTbl, OHA AOMXHA BLIPABATHIBATLCS, NEPEABATLCS M
POCMPEREensTLC Yepes SNEeKTPUUIecKylo ceTb. JTo obycnoenmeaet
HEOBXOIMMOCTL UCMONB3OBAHMS MOLLHBIX TpaHcdopmaTopos, re-
HEPATOPOB M CETEeH M SIBASETCA MPMUMHON CYLLECTBEHHBIX MOTepb
M nopeHus Hanpskerus B cei. Mo 3Tol npuunHe, GONbLUMHCTBO
MOCTOBLUMKOB 3MEKTPOSHEPTHMM HAZHAUAIOT AOBABOUHYIO CTOMMOCTb
HO NOTPEBNSEMYIO 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 HO3bIBOBTCS KOMMEHCALMeIt
Wnu noebiLueHuem kosbduLMEHTa MoLLHOCTH. DTo Haubonee 3KOHO-
MMUHBIN, NpocTolt u besonacHbli cnocob obecnedenms Tpebyemoit
PECKTUBHOM MOLHOCTH. [loBbileHMe KO3BMUUMEHTA MOLLHOCTH
ACET CrieayioLUMe MPenMyLLECTBA NONb30BATeNO:

L] OTC)’TCTBMe HOUEHKU B CHETE 30 NOCTABKY 3N1EKTPUHECTBA,

® YMeHbLueHWe norepu QOKTUBHOM MOLLIHOCTHU B KCI6eI1ﬂX,'

® YBenuueHue BOCTYMHOM MOLLHOCTM HO BTOPHUHBIX TPaHC(Op-
maropax;

O YCTpGHeHMe NAAEHNUA HANPSXEHUA.
DkoHOMMA B onnaTe NEKTPO3HEPIruM 3a CHET NIMKBMAALMK gonon-

HUTENBHOM MAATHI 30 PEAKTUBHYIO MOLLHOCTb OKYMOET YCTAHOBKY
KOHIEHCATOPOB, 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.

9KOHOMMUS DHEPTUM / ENERGY SAVING

McTtounmnk/Source

BE3 KOHAEHCATOPA / WITHOUT CAPACITOR

McTounmk/Source

C KOHAEHCATOPOM / WITH CAPACITOR

. PeaktueHas MOLLHOCTb . AkTvBHOS MOLLHOCTb

D ﬂ,OCT)’I'IHGﬂ GKTMBHOA MOLWLHOCTb

. MonHas MOLLHOCTb

Reactive power Active power Active power available Total power
PACHET COS (p / CALCULATION OF COS ¢
V >
¢2 la |
@1 N o
21
|
Ir1 |1 :

P, <0,

MNoebiwerue cos @
Improvement of cos @
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CUCTEMbI KOMMEHCALIUXA | COMPENSATION SYSTEMS

o UHavBuayAnbHAS KOMMEHCALMS

STOT BMA KOMMEHCOLMM MPUMEHSIETC NSt SNIEKTPOABMraTENeN,
TpQHCd)OpMCITOpOB, M B LUEeNom ans nOTpe6uTeneF1, PACCHUTAHHBIX
HO JNMTEnbHBLIA Nepuop, pc6o-n=|. KoHpeHcatopbl nogkntouatoTcst
NapannenbHO HEMOCPEACTBEHHO K KIIEMMAM nOTpe6wrene171 (puc. 1).

Mpeumywecrea:

® DKOHOMMS HO YCTPOMCTBAX AJISt MOAKIIOUEHNST M OTKITIOUEHMS! KOH-
[IeHCATOPOB.

® CHMXEHME TOKA B CETH, YTO MO3BONSIET MCMONb30BATE MEHbLUME
pasmepbl kabeneit u KOMMYTOTOPOB, O TAKXE BblAeneH1e AOMOMHM-
TENbHOM MOLLHOCTH.

Hepoctarku:

® Bbicokasi CTOMMOCTb CHCTEMBI, MOCKOSBKY B CITy4O€e HEMOCTOSHHOM
paboTsl noTpebuTeneit YaCTb KOHAEHCATOPOB TaKXe He paboTaer.

Tpebyemasi komneHcaLms ans anekTpopsuratenei u Tpaxcdopma-
TOpOB ykasaHa B Tabmmuax 2 u 3.

Bo uabexame onacHOCTM camoBO3ByXAEHMS CriepyeT OrpaHMUMTE
MolLHocTb koHaeHcaTopa Ao 90% peakTMBHOM MOLLHOCTM SMEKTPO-
AsvraTenst 63 HArpy3KM MK MCMIONb30BATb KOHAEHCATOPI C BCTPORH-
HblM KOMMYTUPYIOLLIMM YCTPOMCTEBOM.

® 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.

Qc=09-1-U 3

Tne:/Where: QCZ MouwHocTb koHaeHcaTopa (Bap)

Capacitor power (var)

Puc. 1/ Fig. 1

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

Uy, = Hanpsixetne mexay asamu (B)
Voltage between phases (V)

Tabnmua 2 / Tab. 2

MpubnuikeHHbIe 3HAYEHNSI PEAKTUBHON MOLLHOCTH
Approximate values of reactive power

N Asurarene o%Z%H 06‘;2?::0"" 061;2?:?1" 06:'{'51251"

kBt/kW JNIC/HP xeap/kvar | keap/kvar | «keap/kvar | keap/kvar
7,5 10,0 3,0 3,0 4,0 50
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 35,0 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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° uEHTPAﬂM3OBAHHAﬂ KOMIIEHCALINA

B Cnythle 60nbL|JOrO Konu4yecTted p03l'|l4"|Hb|X MHH)’KTMBHI:IX HClrpy-
30K B )’CTGHOBKe, MHHMBMH}’GHI:HGH KOMNEHCAUMA MOXET CTATb He-
peHTabensHOM. B 3TUx criyuasx, LEHTPANM3OBAHHAS KOMMEHCALMS
MOCPEACTBOM CBTOMOTMHECKON KOHAEHCATOpHOM baTapen ¢ asTo-
MOTHMUECKMM PEryNMPOBaHWEM SBNSETC Hambonee NPOCTbIM M KO-
HOMMYHBIM peLleHmem (puc. 2).

O6L|J.Cl$| MOLLHOCTb pa3pensieTcd HA HEeCKONbKO KOHAEHCATOPOB,
KOTOpbIE MOryT 6bITb noaKntoYeHbl HE3ABUCHUMO. KOHTpOJ'IHep pe-
QKTUBHOM MOLLIHOCTH MOCTOAHHO U3mepseT HeO6XO,DMMO€ 3HA4YeHue
TOKA AnA YCTAOHOBKM M NMOAKNIOYAET MU OTKIOYAET KOHAEHCATOPbI
ANS AOCTMXEHUS YCTAOHOBIEHHOIO 3HAYEHUS COS .

Mpenmywecrea:

* OBL0s MOLLHOCTb KOHAEHCATOPA MEHbLLE, Yem HEOBXOANUMO MpK
UHAMBMAYQNBHOW KOMNEHCALMM,
® CHidkeHMe 3aTPAT HA MOHTOX.

B Tabnmue 4 npuBeAeHbl 3HAYEHMS MOLUHOCTEH KOHOAEHCOTOPHBIX
Batapeii, HeOBXOmMMBIX s MONyHeHWs TPebyemoro MOoBbILLEeHMS

cos @.

e CMELLUAHHAS KOMIEHCALINSA

OBbIuHO MPUMEHSIETCS NS YCTAHOBKM, MMeloWel coBCTBEHHbIN
pacnpenen1TenbHbIf TPAHCPOPMATOP U C U3MEPUTENEM MOLLHOCTH
CO CTOpOHbI Bbicokoro Hanpsikerus (BH). PeakTueras mowHocTs,
noTpebnsemas TPAHCPOPMATOPOM MPH MOAKIIOUEHUM K CETH, KOM-
MEHCMPYETCs MOCTOSIHHO MPU MOAKIIOYEHWM KOHEHCATOPA K BTO-
puuHomy TpaHchopmatopy. B Tabnuue 3 npusepeHsl Tpebyembie
3HOYEHMSI MOLLIHOCTM KOHAEHCATOpPA.

Drot BMA KOMMNEHCALMM MOXKET TAKXKE NMPUMEHATLCA ANs yCTAHOBOK
C BbICOKOM HGFp)’3KOl:’1, HANpUMeEpP snekTpoasurarens BbICOKOM MOLLL-
HOCTH, C NPUMEHEHNEM MH,DMBMA)’GﬂbHOﬁ KOMMNEHCALUUN 0Nt SNEKTPO-
asurartens u LJ,eHTPGﬂVBOBGHHOl:i KomMneHcauun 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 MOLLIHOCTH KOHAEHCATOpA
Approximate capacitor power
HomuHanbHas mowHocTh Hanpsi>xeHne nepenyHOi 06MOTKM
TpaHcpopmaropa TpaHchopmaropa
Transformer rated power Transformer primary voltages
5/10 15/20 20/30
kBA/kVA kB/kV kB/kV kB/kV
xkeap/ kvar keap/ kvar keap/ 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

MowmocTb KoHpeHcaTopa B kBap, Ha KBT Harpysku, Ans usmeHeHns Ko3pPpULIMEHTA MOLLIHOCTH C COS @, AO COS Qg
Capacitors power in kvar, per kW of load, to pass from cos ¢, to cos ¢,

Hﬂ‘lf.l'l.b.l-lble 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 1171 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
117 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
0,46 091 | -— | -— - - 0,030 0,060 0,093 0,127 0,164 0,205 0,253 0,313 0,456
0,43 0,92 -— ] — — — — 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 | 0,108 | 0,251
0,20 oeca - | - | — = || = || = = || = = || = || = 0,061 0,203
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FAPMOHWKHU /| HARMONICS

® FAPMOHMYECKOE UCKAXKEHME

YPOBHM FOPMOHMUYECKMX WMCKADKEHMI B DNEKTPMUYECKMX CETSIX BO3-
POCNM B MoCneAHMe rofbl 3-3a GOMLLUIOTO PA3BUTUS U UCMIONbL3OBA-
HMS CUIMOBOM NEKTPOHMKM. [aPMOHMUECKHE MCKaXKeHMs! — OBbIYHOS
npobrema B HOWMW [HM HO 30BOROX M npeanpusTusx. Yacto ata
Npobnema BbI3BOHA CTATMHECKMMM NPeobpa3OBATENAMM, TAKMMM
KOK Npeobpa3oBaTENM YOCTOTHI [if1S SNEKTPOABMIATENeH, YCTPOMHCT-
BO MACGBHOTO MycKd, BBINPSMUTENM M cucTembl BecnepeboiiHoro
NUTaHMSA. [OPMOHMUYECKME MCKOXEHMSI MOTYT MPMBECTM K Meperpe-
By kabeneii U TPaHCHOPMATOPOB, OTKIIOHEHUIO BLIKITIOHATENEH M
KOMMBIOTEPOB, W BLIXOAY M3 CTPOS 06OPYAOBAHMS CBSA3M.

® [TEPErPY3KA MO TOKY B KOHAEHCATOPAX: PE3OHAHC

Mpu pabote cTaTHuecknx npeobpasosaTeneit acto TpebyeTcs Kom-
MEHCALMS PEAKTMBHOW MOLLHOCTM MNP MOMOLLM KOHEHCATOPOB.
Mpy ycTaHoEKe 0BOPYAOBAHNS KOMMEHCOLMM PECKTMBHON MOLLHOCTH
AN MCMONb3OBOHUS COBMECTHO C (DOPMUPYIOLIMMM TOPMOHHKM
Npeobpa3oBaTENsMU, SBIIEHWE PE3OHOHCO MOXET BBIBATH TOKME
TOKU U HANPAXEHUA BbICLLMX FAOPMOHUK, KOTOPbIE MOTyT BbIBECTU U3
CTPOS KAK KOHIEHCATOPBI, TOK M 3MEKTPOYCTAHOBKM.

COI'IpOTMBﬂeHHe KOHHeHCCITOpOB yMeHbLIJGeTCﬂ I'Ipl'i yBeﬂH‘-IeHMM
4acToThl, 0becreumBas TPAKT C HU3KMM COMPOTMBIIEHUEM LIS rap-
MOHMYECKOro TOKd. 3TH TOKM, B AOMOSIHEHUE K OCHOBHOM)’ TOK)’,
MOTYT MPMBECTH K OMACHBIM NEPEerpy3kam Ha koHaeHcatopax. Kow-
AeHCaTop Koppekumu koadbduumeHTa molHocT obpasyeT napan-
ﬂeanle uenb C MHHYKTHBHI:IM Conp0TMBneHMeM I'IMTOIOLU,eF‘ cet™
u Tparcdopmatopa (puc. 3). fapmoHuueckmii Tok, reHepupyembiii
CTATMYECKMM NPeobPa3OBATENEM, PASAENSETCH MeXay Obenmu BeT-
BSIMM MOPQNNENbLHOM LienM, B 30BMCUMOCTM OT COMPOTHBIEHMS LienM
ANSi 3TOM FOPMOHUKM.

CrepyeT 0TMETUTD, YTO TOK, MAYLLMIA YEpPe3 KOHAEHCATOP M MUTAIO-
LLYIO CeTb, MOXET bbiTh FOPA3LO BhILLE, Yem reHepHpyemblii npeob-
pa3oBaTenem, B 3GBMCMMOCTM OT TOrO, HOCKONBKO €rO FOpPMOHM-
YECKOS YOCTOTA BNM3KA K TOYKE PE3OHOHCA MOPANNEnsHOM Lieny.
370 aKTYQrbHO ANIS KAXKAOrO FAPMOHMUYECKOTO TOKA, FEHEPUPYEMOrO
npeobpasosatenem. [ns KOHAEHCATOPA TAKAS Meperpy3ka Mo ToKy
MOxXeT bbiTb paspyumtensHa. B xyawem criyuae, koraa vactota mto-
60ro rapMOHHHYECKOrO TOKA CTATUHECKOro NpeobpasoBaTens pasHa
MM NPMBNMXEHA K PE3OHOHCHOM YOCTOTE NAPANENbHOM Liernk, TOoK,
npoTekatoLii Yepes obe BETBM, MOXET YPE3MEPHO YBENUUMTLCS M
MoBPEAUTL YCTAHOBKY B LIENOM.

[apmoHmyeckne TokM TakxKe BeAyT K MOBBILLEHUIO HOMPSXKEHMS, He-
raTMBHO BrMsi Ha obLuee HaMpsiXeHue Ha KoHaeHcaTope. Tok ans
KODKIOM FOPMOHMKM, MOTMOLLEMON KOHAEHCATOPOM, MOXET 6bITb
POCCUMTAH MO CriedytoLLen 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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oI Iy
cn = =
I Xc Sk
n’X; n’Q,

Iy = Tok n-# rapMoHMKH, MPOXOAsLLKMIA Yepe3
“"_n
n

Tparcopmartop / Harmonic current of
order that flows through the capacitor

=
I

Tok N1 rapMOHHKH, COPMHUPOBAHHBIM

u_n
n

Harpyakoi / Harmonic current of “n” order

generated by the load

Xc = EmkocTtHoE conpoTuBrieHue koHaeHcaTopa
Ha ocHoBHol uyacTote / Capacitive reactance
of the capacitor at the fundamental frequency

370 ypOBHEHWE MOKA3bIBAET, YTO FAPMOHUYECKME TOKM, MAYLLME Ye-
pes3 KoHAEHCATop, MOrYT BbiTh O4eHb BBICOKMMM MPH ONpeneneHHbIX
obcrostenscteax. Hanbonee onackHol 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=
Xe QC

[ins ebibopa HaunyuLLero cnocoba koppeKLyM KoahpHLIMEHTA MOLL-
HOCTW B YCTQHOBKE C HOrPY3KaMM, POPMUPYIOLLMM FOPMOHHKM, HEob-
XO[MMO MPOM3BECTM TOUHbIM OHONM3. TOKOW QHOMM3 BKIIOYOET B
cebsi KOMNBIOTEPHOE MORENMPOBAHME SNEKTPHUHECKON YCTAHOBKM M
TpebyeT NONHOM MHPOPMALIM O HOMUHANEHON MOLLHOCTH M HaMPS-
XKEHMU KOPOTKOFO 30MBIKAHMS B TPOHCHOPMATOPE MUTAHMS, MOLL-
HOCTM KOPOTKOTO 3CMbIKOHMS CETH, O TOKXE PEe3yNLTATOB KOHTPONA
TOKOB HQrpy3oK, GOPMMPYIOLLUMX TOPMOHWKM, 30 OMpPeReneHHbI
nepuop, BPEMEHM.

® PELIEHNS

Mockonbky Takas MHpopMaLmst He BCerpa BbIBOET AOCTYMHOM, Yac-
TO MPOBOAMUTCS YMPOLUEHHbIN GHONM3 HO OCHOBE ABYX 3HOYEHMM:
HOMWHQNBHOM MOLLHOCTH TPAHCHOPMATOPA MUTAHWS M MOLLHOCTHM
HArPY30K reHepaLMmi FaPMOHMK.

B pesynbtaTe MpoOBEREHHOrO OHANM3A M C y4ETOM KOHEUHOM Lienm
npoekTa (koppekums ko3GOULMEHTA MOLLHOCTM, CHUXEHWE YPOBHS!
FOPMOHMHECKMX MCKCDKEHMI U T.1.), BOSMOXHBIMM PELLEHWSIMU SBASIOT-
ca cnepytowme:

X] = PeakTuBHOE CONPOTUBIEHUE KOPOTKOTO 3MbIKAHMUS
Lilenu Ha ocHoBHOM YacTote / Mains short circuit
reactance at the fundamental frequency

O¢ = PeaKTUBHAS MOLHOCTb KOHAGHCATOPA
Reactive power of the capacitor

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

n = Tlopspok rapmoHuku / Harmonic order

Puc. 3/ Fig. 3

Cetb Xy

Supply

Tpancdopmatop

Transformer X

1-51 rapmotmka
I harmonic

1-51 rapmotuka
I harmonic

Konpercarop

Capacitor
T T

1-51 rapmoHmka X

I harmonic bbbk
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-
lation 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 a 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:

www.lifasa.com




YcuneHHble KOHBEHCATOPDI

YcuneHHble KOHAEHCATOPBI UCMOMNb3YIOTCS B TOM Crlydae, €Ciu ypo-
BEHb MOPMOHMYECKNX MCKAKEHUHM, [IOKE CHXKEHHBIM, MOXET MPUBO-
[MTb K OMACHBIM MEPErpy3Kam B KOHAEHCATOPAX, KOTOPbIE MPEeBbi-
LIQIOT AOMYCTHMBIE 3HAYEHMs HesonacHocTu no cranaaptam MIK.
DTH KOHAEHCATOPBI U3rOTABMMBAIOTCS C YCUIEHHDBIM AMBNIEKTPMKOM,
KOTOpbIi ObecneumMBaET BBICOKYIO MPOYHOCTL MPH OueHb Hebnaro-
MPUSTHBIX YCNOBMSIX M MOXeT paboTaTh HEMpepbIBHO MPH MAKCH-
marnbHom Toke 1,7 |,

3awmTHbie $unbTpbI

3awmtHble GUILTPBI MCMONB3YIOTCA B PACTPERENMTENbHBIX CETX
C BbICOKUM YPOBHEM FOPMOHMYECKMX MCKOXKEHMIM, KOrAO KOHEYHOM
LieMblo SBMSIETCA KOMMEHCALMS PEAKTMBHOM MOLLIHOCTHM HO OCHOBHOM
yacrore.

Oy ncronb3yiotcs,, uTobbl M3bexaTb neperpysku KOHAEHCATOPOB
FOPMOHUYECKMMM TOKOMM, OTBOASI MX OT MEKTPOCETU. OLLMTHBIE
bUNBTPBI YCTAHOBNMBAIOTCA MyTem MOCNEAOBATENEHOTO MOAKITIO-
YeHWs| PECKTOPOB K KOHABHCATOPAM, TaKWUM 0Bpa3om, HToBbl 3Ha-
YeHWe YCCTOTbI HOCTPOWKM BCEero BroKa NEXANO MeXfy OCHOBHO
HOCTOTOM M HACTOTOM HIKHEN (KaK NpaBmno, 5-i) rapmoHMKy.

DunbTpbl FAPMOHUK
3TM d)Mﬂprbl MCI'IOHI:3)’K)TC;I, korga OCHOBHOM uenbio sABnsaeTca
COKPOILLEHNE FAPMOHMUECKOTO UCKOXKEHUS MMTAIOLLEH CUCTEMBI.

I1po6neMb|, Bbi3biIBA€MbIMU FTAPMOHUKAMMU:

® Momexu B TENEKOMMYHMKOLMOHHBIX CHCTEMAX;
* Konebanus HanpsixeHus ceTw;
* HapyLuerue paboTbl SNEKTPOHHBIX M BBIMMCTUTENBHBIX CUCTEM;
® HeycToitumsas paboTa OpraHOB yNpaBNEHMs M 3ALLUTHBIX pene;
* Chom paboTsl TPAHCHOPMATOPOB M 3MEKTPORBUIaTenei

B CUITy NEPErpeBa, BLI3BAHHOMO NOTEPSIMM HO CEPAEHHMKE;
* [Neperpes 1 neperopaHue NPeROXPaHMTENE.

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.

e Distortion on the mains voltage.

* Disturbances in electronic and data processing systems.

® Erratic operation of control and protection relays.

e 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

koabduumeHT .0
FOPMOHMK

THD 154

2 3 4 5 6

7

8 9 10 11 12

rOpMOHMKM/HGI’moniCS
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Cunosble KOHAEeHCaTOopPbI

Power Capacitors

YCTPOMUCTBO KOHOEHCATOPA / CAPACITOR TECHNOLOGY

Konpercatoper LIFASA usrotaBnMBaioTcst € MCMONb3OBAHWEM Ca-
MbIX MEPEROBbIX TEXHOMOTUH, UCXORA M3 ryBOKOro 3HAHMS Mpo-
M3BOACTBEHHOrO MPOLIECCA, O TAKXKE M3 O4eHb cTporux nabopa-
TOPHBIX M HAYYHO-UCCNIEAOBATENBCKMX MCMBITAHMM. MHoroneTHui
onbIT c6OPKM M MOHTCXXA 0BOPYAOBAHUS MO3BONSET HAOM BKIIOYMTL
B HOBBIN AM3QHH HEOBXOANMBIE XAPCKTEPHCTMKM ANs obecnedeHms:
ONTUMANBHOM PaboTbl 0boPyROBAHMS.

KoHpeHcaTopbl COCTOST M3 eMKOCTHBIX BMeMeHTOB ¢ OBMOTKOM M3
MOSUMPOMMIEHOBOM MAEHKU OT HM3KMX MOTEPb. STA U3OMSALMS Me-
TANNM3UPOBAHA B BAKYYME, 4TO 0BECMEUMBAET UX UCKIIOUMTENbHYIO
crocobHOCTb K camoBoccTaHoBneHuio (cepus MKP).

DremeHTbI MOKPbITbI TEPMOYMPOUHSIIOLLEH CMOMOM C BBICOKMMM AM-
3MEKTPUUECKMMM CBOMCTBAMM M HE 3QMOMHEHbI MACTIOM. DMEMEHTbI
coepmHeHbI ANt NONyUeHNs HEOBXOANMON PEKTUBHON MOLLHOCTH
YCTOHOBMIMBAIOTCS B CTANBHBIX KOXYyXax. [TyctoTel mexay snemeHTa-
MM M KOXYXOM 3CIMOJTHEHbI HEFOPIOYMM, MHEPTHBIM M HETOKCHUYHBLIM
maTtepuanom. Kaxablit snemeHT MMEET MHAMBMAYCIbHYIO 3CLLMTY.

Takas KOHCTPYKUMSi CUCTEMbI no3BonsieT usbexxkarb

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

OBOJIOYKA / FILM

JuanekTpuk: nonunponuneH
Dielectric: Polypropylene

Mertannuyeckoe 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. CoepuumnTenbHbii kabenb/Connection cable

3. TepmocToiikas cmona/Resin thermo-stable

4. Monunponunerosoe siapo/Polypropilene core

5. Monunponunerosas nnewka/Polypropilene film

6. CepebpsHbiii kabenbHbili npepoxpatmTens/ Silver
cable fuse

www.lifasa.com
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CunoBble KoHaeHcaTopbl / Power Capacitors .

16

TMPEUMYLLIECTBA

® Tak kak KOHAEHCATOPbI - CyXOro Tmna, OHKU 3KONOrM4YeCcKH 6e3on0c-
Hbl U UCKITIOHAIOT BO3MOXHOCTb yTEYKH I'IpOI'IHTbIBGIOIJ.l,eﬁ XKMOKOCTH.

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

® Tok KaK KOHAEHCATOPbI — COMOBOCCTOHABIMBAIOLLErOCs TMNA, B
cnyuce npobos OMBNEKTPUKD, B CBA3M, HOMPUMEP, C NEPEXOAHbIM
NepPeHanPsKEHUEM, MEXOHM3M COMOBOCCTOHOBEHMS MCMIAPSIET Me-
TONMYECKUIA SNEKTPOR BOKPYT TOUYKM MPOPLIBA, MO3BOMSS KOHAEH-
CcaTopy NMPOAONXATE PAbOTATL B OBLIYHOM pPEXHMme.

* Manbiit Bec 1 0bbem, uTo obneryaeT yCTAHOBKY KOHAEHCATOPA Ha
niobom obbekre.

L4 KOH,D.eHCGTopr pG6OTC|IOT HO MOLLHBIX KNEMMOX, KOTOPbIE rapaH-
TMPYoT 6bICTpoe 7] 6€3OI'IOCH06 nogKnoyeHne.

* VimeeTcs LWMPOKMH BLIGOP KOHAEHCATOPOB A PA3HBIX MOLLHOC
el M HaNpPsXeHu, 4To ObeCneUMBAET BO3MOXHOCTL YAOBHETBOPE-
HMSI 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
MIEHKA
SELF HEALING FILM

BHYTPEHHMIA MPELOXPAHUTENb
INTERNAL FUSE

)/

OTCEYKA TPH MEPETPY3KE
OVERPRESSURE DISCONNECTION

MOKPbITUE N3 MHEPTHOTO
MATEPUATIA
COVER OF INERT MATERIAL

www.lifasa.com




TEXHWUYECKUE XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

HomunanbHoe Hanpsixerne/Rated voltage

230 ... 1000 B/V

HomuanbHas uactora/Rated frequency

50 - 60 lu/Hz

MouwHocTb/Power

0,5...100 ksap/kvar

Konmuecreo $as/Phases

1 unm 3 dasbl/Single or Three-phase

Yposerb uzonsim/ Insulatuion level

3 kB RMS/kV rms / 15 kB, nukosast HarpyaKc/KV peak

[uanextpuk/Dielectric

Monunponunen MKP/Polypropylene MKP

O6xnapka/Plates

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

PaspsipHble peauctopsl/Discharge resistors

75Be 3mun / Vin 3 min

Motepn p,naneKTpMKa/ Dielectric losses

<0,2 Br/keap / W/kvar

Obume notepu/Total losses <0,5Br/ksap / W/kvar

Un+10% oo Ao 8 u B aerb/up to 8h daily

Un + 15% .. go 30 muH B gerb/up to 30 min daily
Maike. snextpuueckoe neperanpsixerne/Max. overvoltage R 20 5 man/up o 5 min

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

Make. neperpyska no Toky/Max. overcurrent

1,6~201In

Linnunppuueckmre/ Cylindrical
Cpok criyx6bi/Life expectancy

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

Mpuamarueckue/ Prismatic

160 000 uyacos/hours

3aupra/Protection

IP41 (npuamaTnueckme/ prismatic)
IP20 / IP54 (ununapuueckue/ cylindrical)

Make. BbicoTa Hag YpoBHeEM MOpﬂ/ Max. altitude 4000 M/ m
Mponutka/Impregnation Cyxas/Dry
[Jonyctmoe oTknoHeH1e mowHocTn/Power folerance -5/+10%
Hecummetpus as/Phase asymmetry <8%

Liununppuueckue/ Cylindrical

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

MpenenbHas Temnepatypa/Temperature limits

Mpuamaruueckue/ Prismatic

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

Bnaxrocts Bozpyxa/Humidity

95 ~ 100% (bes konaeHcaupm/Without condensation)

Yeranoska/ Installation

B nometuermn/Indoor

Coorteercrame cranpapram/Standards

IEC 60831, EN 60831

YCTPOUCTBO KOHAEHCATOPA / CONSTRUCTION OF THE CAPACITOR

LMITMHAPUYECKUIA / CYLINDRICAL
POLIMET

NMPU3MATUYECKWM / PRISMATIC
FILMETAL

goenMHt?Hme //’m
onnection
L] ]

PaspsigHbiit pesuctop ==
Discharge resistor

Karywka/Coil —T] L

Cmona unm ras
Resin or gas

PaspsigHbiit pesuctop
Discharge resistor

T Mokpeitue/Cover
-\.\ Karywka/Coil

MHepTHbIi maTepran
Inert material

www.lifasa.com
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PEKOMEHAOALWK NO BbIBOPY / SELECTION GUIDE

CEPMSI/SERIES
. OﬂHO¢G3HbIﬁ ELEFP
UMNMHOPUYECKUA Single-phase
KOH/EHCATOP
CYLINDngAL CAPACITOR Tpexasrei POT03... 7.5 wocpfvar

Three-phase

POLB 8 ... 50 keap/kvar

MPUSMATUYECKIA KOHLEHCATOP
PRISMATIC CAPACITOR

OantodasHbiii/Single-phase FMLI
KomnakTHbii TpexdazHbii
Compact 3 phases MFB
CTaHpapTHBIN TpexdasHbI 50 Mu/Hz FML

Standard 3 phases

60 Iu/Hz FML_Z

Knemmbl/Terminals

Deuratens/Motor: FMLT

Tupuctopsi/Thiristors: FMLS

C npegnoxpanutensmu/With fuses CPF
KOHAEHCATOPHI C AOMNOJTHUK- C OBTOMOTHUYECKMM BBIKITIOHATENEM CPM
TEJSIbHbIM OBOPYAOBAHMEM With breaker
EQUIPPED CAPACITOR C npepoxpaHuTenem 1 KOHTOKTOPOM CAB
With fuse and contactor
Qy 0.5 1 2.5 5 10 20 30 40 50 60 75 100
OcobeHHo nopxogsT ans MHAMBMAYCONBHON KOM-
NEHCALMM ABMrATENEN, MANbIX HArPY30K M BTO-
1 MOTHUYECKMX KOHAEHCOTOPHBLIX BaTapeii manoii
E€MKOCTH.
POLIMET
POLB Specially suitable for the individual compensa-
tion of motors, small loads and small size auto-
matic capacitor banks.
| [ns WMHAMBMOYONBbHOW KOMMEHCOLMM  CPemHMX
HClrpy30K U ABTOMATHUHECKMUX KOHp,eHCClTOprIX
MINIFILMETAL 6atapeii cpepHel emKocTH.
MFB
For individual compensation of medium loads
and for middle size automatic capacitor banks.
FILMETAL KoHgeHcaTopb! Anst 0BLMX MPUMEHEHMA.
FML Capacitors for general application.

www.lifasa.com
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E L E F OOHO®A3HbIU ULUNUHAPUYECKUA KOHOEHCATOP
SINGLE-PHASE CYLINDRICAL CAPACITOR

Onucanue/DEsCRIPTION
CGMOBOCCTGHQBHMBGIOLLLMGCH €MKOCTHbIE 211EMEHTbI C MeTGJ'IJ'IH3MpOBGHHbIM

MONUMPOMMIEHOBBIM [M3MEKTPMKOM C HM3KMMmM noTepsimu. Kowpercarop
YCTQHOBIEH B LIMMMHOPMHYECKOM CINIIOMMHMEBOM KOPMYCE C BUHTOBbIM COEMM-
HeHnem M12 ans kpenneHus 1 3azemneHms.

lMopkntoueHne ocyLLeCTBASIETCS Yepes KMNemmbl C MAOCKMMU KOHTOKTAMM
6,3 x 0,8 mm. AntoM1HMEBBIM KOPMYC OCHOLLEH YCTPOMCTBOM 3QLLMTBI OT
NpeBblLLeHMs AABNEHWs, 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 .....evvvieieciieeieicieieteie i 50/60 Tu/Hz
® Nuonektpur/Dielectric .........ooevviviveiieiiieieieian Monunponunen/Polypropylene )
® YpoBeHb uzonsiumm/Isolation level..... .3/- kB RMS/kV rms Uasady
® Motepu ausnextpura/Dielectric losses ... .< 0,2 Br/ksap / W/kvar -
* Makc. anekTpUueckoe NepeHanpsixeHue
Max. overvoltage. .........oevierveiiereieiriieieiieiens 1,1U,
* Make. neperpyska no Toky/Max. overcurrent.......... 1,31h
* [lonycTMMOE OTKNOHEHME MOLLHOCTH e M -
Power tolerance ...........ccoeeveieieiieeirieeeeieeian -5/+10% b
* [luanasoH paboumx Temnepartyp
Temperature range.........ccceevevveceenenecnennennenennes -40/+55°C
® Knemmbt/Termingals .......ocvoeeveeeeeeeeeeeeeeeeeeeeeeeenn 6,3 x 0,8 mm/mm
* Makc. kpyTsipii momenT/Max. torque ................... M12: 12Nm
e Cooteetcraue cranaapTam/Standards.................... IEC 60831, EN 40831
50 Mu/Hz 60 Iu/Hz o
Obosnauenue :’::::I',; 230 | 400 | 440 | aso | 525 | 230 | 400 | 440 | 480 | 525 | Dimensions x:i::,
Code L BV | BN | BNV | BNV | BNV | BV | BNV | BV | BV | BNV ( - 7 L ) o)
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
ELEFP4001 6AE 33 055 | 166 | 200 066 | 200 | 241 40X 148 0,2
ELEFP40025AE 50 083 | 250 | 305 100 | 300 | 365 45X 148 03
ELEFP40033AE 66 100 | 332 | 400 132 | 400 | 482 50X 148 04
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
[pyrue 3HQueHHe MOLLHOCTH, HONPSXEHMS M YaCTOTHI AOCTyNHBI No 3anpocy/Other power, voltages and frequencies on request
19
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TPEX®A3HbIA UNNTUMHOPUYECKUA KOHOEHCATOP
THREE-PHASE CYLINDRICAL CAPACITOR

POLT

0,5... 7,5 kBap

Onucanue/DEsCRIPTION

CGMOBOCCTOHCIBJ'IMBGIOIJ.IM“CSI KOHAEHCATOP C METANNMU3MPOBAHHBbIM NonMNponune-

-
HOBbIM ANSNEKTPUKOM 663 APONUTKK. OCHGLI.LeH cHCTEMOM KOHTpONA M36bITO‘-IHOFO i

W
AABNEHUs, KOTOPAs OTK/OHAET KOHAEHCATOP B Ciyvae I'IIO6OFO BHYTPEHHEero C6OF|. == B

KoHaeHcaTop ycTQHOBREH B LMAMHAPUHECKOM QIIOMMHMEBOM KOPMYCE C BMHTOBbLIM
coepnHermnem M12 gns kpennerusi u 303emnenms.

MopxritoueHue ocywectnsietcs yepes coepuHutens TMna PactoH, 6,35 mm. Jonon-
HUTENbHO MOXET KOMMJIEKTOBATbCSA pG3pﬂﬂHblM pe3MCTOpOM ANna BHELWHero nogknto-
YeHMsI. DTU KOHAEHCATOPbl OCOBEHHO MOAXOAAT AN UHAMBUAYCBHOM KOMMEHCALMMU
MOMBIX MHAYKTUBHBIX HOrPY3OK W YCTPOWCTBO manbix 6atapeii koHaeHcaTopos. Kox-
[EHCATOPB OCHALLEHbBI BHELLIHMMM PA3PSIEHBIMU PE3UCTOPCMM.

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. -

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 externally fitted.

TEXHUYECKUE XAPAKTEPMCTHKM/TECHNICAL CHARACTERISTICS

 HommHansHoe Hanpsixenmne/Rated voltages ............... 230/400/440 B/V 50 Mu/Hz S LER
230/400 B/V 60 u/Hz

* [yonetpuk/Dielectric ........coorveiieieiiriicciee Monunponmnen/Polypropylene

* Paspsgrbie pesmctopel/Discharge resistors................. OnuponHo/Accessory =

® Motepw auanextpuka/Dielectric losses ...< 0,2 Br/keap / W/kvar E =

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

® MOKC. 3MEKTPUUYECKOE MEPEHAMPSKEHME ... 1,1 Up

Max. Overvoltages

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

* YposeHs nzonsuum/Isolation level............ccoccoveienee. 3/- kB RMS/kV rms

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

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

o Mopkntouerne/Connection ...........cceeeeeeeeeeeeeeeeeeeenenes ®acton/Double faston 6,35 mm/mm i ‘

¢ Creneb 3a1upTbl/Protection............cc.ccueveieeeeiieenennn. IPOO

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

50 u/Hz 60 y/Hz
06 230 B/V 400 B/V 440 B/V 230 B/V 400 B/V Pazme M
Code = - - - Dii Weight
n 1 n n 1 Q,, (ksap/ 1 n DIxLT (mm/mm) (kr/kg)
(ksap/ (ksap/ | 1y (A/A) (ksap/ (ksap/ 1. (A/A)
kvar) (A? L kvar) n kvar) (A?A) 'Lvor) (A? ) kvar) n

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 1,25 16 0,41 1 125 18 50x 151 03
POLTA4015 0,4 10 12 18 15 2 05 12 15 23 50x 151 03
POITA4025 0,66 28 2 3 25 33 0,83 3,4 2,5 38 50x 151 03
POLT44030 0,83 3,4 25 36 3 39 1 41 3 45 50 x 151 03
POLT44050 1,33 57 4 6 5 66 1,66 68 5 75 65x155 05
POLTA4062 1,66 71 5 75 6,25 8,2 2,1 85 | 625 9,4 75155 07
POLTA4075 2,1 8,5 6,25 89 7,5 9,8 25 102 | 75 1,3 75x215 1

Jlpyrie 3HauEHME MOLLHOCTH, HOMPSXEHHS M HYaCTOTHI AOCTYNHLI Mo 3anpocy/Other power, voltages and frequencies on request
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PO L TPEX®A3HbIA UMWNTMHOPUYECKUA KOHOEHCATOP
THREE-PHASE CYLINDRICAL CAPACITOR

2 ... 50 kBap

OnucaHue/DESCRIPTION
CGMOBOCCTGHGBJ'IMBGIOLIJMﬁcﬂ KOHAEHCATOP C METATU3NPOBAHHBIM NMONUNPONUNEHO-

Bbim AnanekTpukom He3 nponuTku. OCHALLEH CUCTEMOM KOHTPONS H3BLITOUHOrO AaBE-
HMSI, KOTOPQS OTKIIOYTET KOHBEHCATOP B Cryde NMoboro BHyTpeHHero cbos.

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

enmHerem M12 gns kpenneHusi u 3azemnenmst. [oakioueHue ocyluecTensieTcs yepes
KIIEMMHYIO KOMOAKY C KOHTOKTHbIM 3CKMMOM. PaspsiaHble pesmcTopbl MHTErpUpPOBaHbI
B KIIEMMHYIO KOMOAKY.

T KOHAEHCATOPLI OCOBEHHO NOBXORAT ANS MHAWBMAYCNBHON KOMMEHCOLMM MAbIX
MHAYKTMBHBIX HOPY30K 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.

TEXHUYECKVE XAPAKTEPUCTHKM/ TECHNICAL CHARACTERISTICS

* HomuHanbHoe Hanpsixerme/Rated Voltage ...........oeveireeirieieiicieieians 230 ... 690 B/V
® YACTOTA/FrEQUENCY ..ot 50/60 Tu/Hz
® [uonekTpui/DIelectric .......covveiieiiriiieicieeee e Monunponmnen/Polypropylene
* YposeHb nzonsiym/Isolation level...........c.ooeuiriiniriinince, 3/- kB RMS/kV rms
® Motepu ausnextpuka/Dielectric 10SSes ..........ovvvriieieiieiiieiieen <0,2 Br/ksap / W/kvar
® Ob1upe noTepn/Total 0SSEs. .......ovvivieeiieiciicieee e < 0,4 Br/ksap / W/kvar
® PaspspHble peamctopsl/Discharge resistors............oovieveiieeiieinienennns BcrpoenHbiii/ Fitted
* Makc. anextpuueckoe nepeHanpsixeqne/Max. Overvoltage ................... 1,1U,
* Makc. neperpy3ka no Toky/Max. OVercurrent.............ooceveuerevereieuninns 1,6~201,
* [lonyctmoe oTknoHeHme motuHocT/Power tolerance ...........cceverenence. -5/+10%
* Knumatnueckue ycnosms/Climatic range ........c.oceveercereenceeneinceseeen. -40/D
® MopkmodeHme/ CONNECHON ..........cvureeeeeerceeieescee et Knemmuas konopka/Terminals Block
© CreneHb 30T/ ProteCtion........c.ceeueurieeiticieicieisce e IP20
IP54 (orpanmuero go 25 kvar/with hood up to 25 kvar)
¢ CootsetcTame CTAHAAPTAM/ SEandards. .........covvrieievriieieieceean IEC 60831, EN 60831

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

50 lu/Hz 60 lu/Hz
Obosnauenve 220 8/V 230 8/V 240 8/V 220 8/V 2408/V Paamepur e
Code Qp, (keap/ In Qp, (keap/ In Qp, (keap/ In Qp, (keap/ In Qp, (keap/ In d x h (mm/mm) (Kr/fg)
kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A)
POLB23020SK 18 4,8 2 5,0 2,2 52 2,2 58 2,6 6,3 85X 245 1,6
POLB230255K 2,3 6,0 2,5 6,3 2,7 6,5 2,7 7,2 3,3 7,9 85X 245 1,6
POLB23030SK 2,7 72 3 7,5 33 7.9 83 8,6 3,9 9,4 85X 245 1,6
POLB23040SK 3,7 9,6 4 10,0 4,4 10,5 4,4 11,5 5,2 12,6 85X 245 1,6
POLB23050SK 4,6 12,0 5 12,6 54 13,1 55 14,4 6,5 15,7 85X 245 1,6
POLB23062SK 57 15,0 6,25 15,7 6,8 16,4 6,9 18,0 8,2 19,6 85X 245 1,6
POLB230755K 6,9 18,0 7,5 18,1 8,2 19,6 8,2 21,6 9.8 23,6 110 X 245 2,6
POLB23100SK 9.1 24,0 10 251 10,9 26,2 11,0 28,8 13,1 31,4 110 X 245 2,6
POLB23125SK 11,4 30,0 12,5 31,4 13,6 32,7 13,7 36,0 16,3 39,2 136 X 220 3,3
POLB23150SK 137 36,0 15 37,7 - - - - - - 136 X 220 3,3
50 lu/Hz 60 lu/Hz
o 230 B/V 400 B/V 440 B/V 230 B/V 400 B/V I.’aame.pu Mcl.ccu R
Code P P . R o P IO . PO B Q, o | dnh oo v(:f/'fg:‘)' o
ooy | WAL | O A | RO /A | R | AVA) | (keap/kar) | (A/A)
POLB44100SK 2,7 6,9 8 11,9 10 13,1 33 8,2 9.9 15,1 85x 245 1,0 85}
POLB441255K 3,4 8,6 10 14,9 12,5 16,4 41 10,3 12,4 18,8 85 x 245 1,2 35
POLB44150SK 4,1 10,3 12,5 17,9 15 19,7 4,9 12,3 14,9 22,6 85x 245 1,3 35
POLB44182SK 5,0 12,5 15 21,6 18,2 23,9 6,0 15,0 18 25,2 110 x 245 19 35
POLB44200SK 5 13,7 16 23,9 20 26,2 6,6 16,5 19,8 30,1 110 x 245 19 35
POLB44250SK 6,8 171 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 35,8 30 394 9,8 24,7 29,8 45,2 110 x 245 33 85
POLB44364SK 9,9 25 30 43,4 36,4 47,8 11,9 30,0 36,0 57,4 136 x 220 3,3 35
POLB44400SK 10,9 27,4 32 47,7 40 52,8 13,1 32,9 39,7 60,3 136 x 261 4,0 47
POLB44500SK 13,7 34,3 40 59,6 50 65,6 16,4 41,2 49,6 753 136 x 261 55 47
50 ly/Hz 60 lu/Hz
O6o3nauenne 440 B/v 460 B/V 440 8/V 460 B/V Paamepu x::;:r
Code Q"QZE:P/ I (A/A) °nk£';'j;’P/ I (A/A) °nki';'j;”’/ I (A/A) °nki';'j;”’/ I (A/A) (ma/mrm) (ke/kg)
POLB46025SK 2,3 3,0 2,5 3,1 2,7 3,6 3,0 3,8 85x175 0,9
POLB46050SK 4,6 6,0 5 6,3 55 72 6,0 75 85x175 0,9
POLB46062SK 55 72 ) 75 6,6 8,6 7,2 9,0 85x175 0,9
POLB46075SK 6,9 9,0 7,5 9.4 8,2 10,8 9,0 11,3 85 x 245 11
POLB46100SK 9,1 12,0 10 12,6 1,0 14,4 12,0 151 85 x 245 11
POLB46125SK 11,4 15,0 12,5 15,7 13,7 18,0 15,0 18,8 85 x 245 1,2
POLB46150SK 13,7 18,0 15 18,8 16,5 21,6 18,0 22,6 85 x 245 14
POLB46200SK 18,3 24,0 20 25,1 22,0 28,8 24,0 30,1 110 x 245 1,9
POLB46250SK 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 Iu/Hz
Obosnauenme 4808/V 525 8/V 550 8/V 480 8/V 525 8/V Pasmep e
Gt Q,, (keap/ In Q,, (keap/ In Qp, (xeap/ In Qy, (keap/ In Qp, (keap/ In (mm/mm) - (Kr/fg)
kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A)
POLB52050SK 4,2 50 15 55 55 58 50 6,0 6 6,6 85x 175 08
POLB52075SK 6,3 7,5 7,5 8,2 8,2 8,6 7,5 9,0 9 9.9 85 x 245 0,9
POLB52100SK 8,4 10,1 10 11,0 11,0 11,5 10,0 12,1 12 13,2 85 x 245 1,0
POLB521255K 10,4 12,6 12,5 13,7 13,7 14,4 12,5 151 15 16,5 85x 245 B
POLB52150SK 12,5 15,1 15 16,5 16,5 17,3 15,0 18,1 18 19,8 85 x 245 1,3
POLB52200SK 16,7 20,1 20 22,0 22,0 23,0 20,1 24,1 24 26,4 110 x 245 19
POLB52250SK 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
O6o3HauyeHne 600 B/V 660 B/V 690 B/V 660 B/V 690 B/V ,,P N \;eight
Code Qp, (ksap/ I (A) Qp, (ksap/ In Qp, (keap/ In Qp, (ksap/ In Qp, (ksap/ In (mm/mm) (kr/kg)
kvar) n kvar) (A/A) kvar) (A/A) kvar) (A/A) kvar) (A/A)
POLB69050SK 3,8 3,6 4,6 4,0 5,0 4,2 55 4,8 é 5,0 85 x 245 0,8
POLB69062SK 4,7 4,5 57 5,0 6,25 52 6,8 6,0 7,5 6,3 85 x 245 0,9
POLB69100SK 7,6 7.3 Al 8,0 10,0 8,4 11,0 9,6 12 10,0 85 x 245 1,0
POLB691255K 9.5 9,1 11,4 10,0 12,5 10,5 13,7 12,0 15 12,6 85x 245 1,2
POLB69150SK 11,3 10,9 13,7 12,0 15,0 12,6 16,5 14,4 18 15,1 85x 245 1,3
POLB69200SK 15,1 14,6 18,3 16,0 20,0 16,7 22,0 19,2 24 20,1 110 x 245 19
POLB69250SK 18,9 18,2 22,9 20,0 25,0 20,9 27,4 24,0 30 251 110 x 245 2,1
POLB69300SK 22,7 218 27,4 24,0 30,0 251 32,9 28,8 36 30,1 136 x 220 3,3
POLB69400SK 30,2 29,1 36,6 32,0 40,0 33,5 43,9 38,4 48 40,2 136 x 261 4,0
POLB69500SK 378 36,4 457 40,0 50,0 41,8 54,9 48,0 60 50,2 136 x 355 55

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

OnucaHue/DESCRIPTION

CGMOBOCCTGHGBJ'IMBGIOLIJMﬁCﬂ O,D,HOd)CBHbIﬁ KOHAEHCATOP C METAJITU3UPOBAHHBLIM NOSN-
NPONUNEHOBLIM ANINEKTPUKOM C HU3KMMU MOTEPSMH, YCTAHOBIIEH B KOPMYCE M3 NPAMOY-
rOnbHbIX CTANbHbIX JIMCTOB. PG3pﬂp,Hble [Pe31CTOPbI NOAKMIOYEHDI K KNEMMOM, 3AKPbITbIM

KPBILLIKOM.

Tako# KOHAEHCATOP MOXET MCMNOJb30BATLCA ANs MHJJMBM,D,)’OanOﬁ KOMMEHCAUMH NHAYK-

TUBHOW HArpy3KM.

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

TEXHUYECKWE XAPAKTEPUCTUKM/ TECHNICAL CHARACTERISTICS

* HomutansHoe Hanpsxetmne/Rated Voltage

® Yactota/Frequency ........ccoeeeeeeiereeiiennnnn.
* [yanextpuk/Dielectric ........crverreerrerrrennne,
* YposeHb nzonsiym/Insulation level.............

® Motepu ausnextpuka/Dielectric losses .......
 Obwyme notepu/Total losses.......................

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

* Makc. neperpysKka Mo TOKY .............c...cu.v...

Max. Overcurrent

4 D.OI'I)/CTMMOG OTK/TOHEHWE MOLLIHOCTMU ..........

Power tolerance

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

Climatic range

e CreneHb sawmtbl/Profection.......................
® Brynka/Bushings .......coveerieeueenienieininnnns
® UgeT/Colour.......ccvoveveveeeeeeeeeeeen,

e Cooteetcraue cranaaptam/Standards....

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

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

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

nukoBas Harpyaka/kV crest .
.......... <0,2 Br/ksap / W/kvar PesPq29 Ve o
.......... <0,5Br/keap / W/kvar 7@’[ ‘ —
.......... Bcrpoetnbie/Fitted ® Ik A Ly =
1,1 Up g
.......... 1,30 N _ o i
.......... -5/+10%
|| [Td
.......... -40/+50°C + ”
330
.......... IP41 L %0 |
.......... M10 —
.......... RAL7035 [ +o o
....IEC 60831, EN 60831 -

OGoamarenme Q,, (keap/kvar) I (A/A) Uy, (B/V) h {ww/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 39
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 155] 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

www.lifasa.com

23

sliojioeden 1oamod / 1I9doLEOHITHOM dI980LUN) .



CunoBble KoHaeHcaTopbl / Power Capacitors .

24

M F B KOMMNAKTHbIA TPEX®A3HbIN NPU3MATUYECKUA KOHOEHCATOP

COMPACT THREE-PHASE PRISMATIC CAPACITOR

1... 25 kBap

Onucaune/DescRIPTION
CGMOBOCCTGHGBHMBGIOU.LMﬁCﬂ KOHAEHCATOP C METANTM3UPOBAHHBIM NMONMNPOMNUNEHO-

BbIM AMaNeKTPUKOM 6e3 nponuTku. KoHpeHcaTop yCcTaHOBNEH B KOpryce M3 Mpsimoy-
rofbHBIX CTANBHBLIX NMCTOB. PaspsigHble pesncTophl NOAKMIOYEHB! K KNEMMOM, 3aKPbI-
ThIM KPBILLIKOM.

DTH KOHAEHCATOPbI OCOBEHHO MORXORAT AMs MHAWBMAYQNBHON KOMMEHCOLMM MANbIX
MHOYKTUBHBIX HOFPY3OK M YCTPOHCTBA MANbIX 6ATApEi 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.

TEXHUYECKWE XAPAKTEPUCTHKM/ TECHNICAL CHARACTERISTICS

* HomuHanbHoe Hanpsixerme/Rated Voltage ........... 230 .. 690 B/V
® YacToTa/FreqUeNCY .......vvveieeeeiieeieieieieeeieeieias 50 - 60 ly/Hz
® [uanextpuk/Dielectric ... ....cvvreeereireireieene Monunponunen/Polypropylene
® PaspsiHble pesmctopsi/Discharge resistors............ BcrpoenHbii/ Fitted
® Motepy auanextpuka/Dielectric losses ................. <0,2 Br/ksap / W/kvar
* Obume notepu/Total losses.........coovrvriieerrininnnns < 0,4 Br/ksap / W/kvar
® MaKc. 3MEKTPUYECKOE NEPEHAMPSIKEHME ............... 1,1 Up
Max. Overvoltages
* Makc. neperpyska no Toky/Max. Overcurrent....... 1,314
* YposeHb nzonsiym/Insulation level....................... 3/15kB/kV
® JlonycTmoe OTKIIOHEHME MOLLIHOCTH .......cueuvenenen. -5/+10%
Power tolerance
* Knumatnueckue ycnosus/Climatic range .............. -40/D (55°C)
® Mopkntouerme/Connection.................cceveeurineeenns Mé
e CreneHb 3awutsl/Protection degree ..................... P41
® LUBeT/Colour ... RAL7035
e Cooteetcraue crangaptam/Standards.................. IEC 60831, EN 60831

www.lifasa.com
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KOMMAKTHbIA TPEX®A3HbIA 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:f;f.'.
Code Q, I k?n I an I an/ n an L aa an/ n (mm/mm) (kr/kg)
AR A LA R A - s = R L
MFB23050 5 12,6 5.4 13,1 64 | 142 6 15,1 6,5 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 12
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 u/Hz 60 y/Hz
06 440 B/V 400 B/V 415 B/V 400 B/V 415B/V 440 B/V H Macca
Code Q Q Q Q Q Q {wn/mm) Weight
iar/ | M ez | e | e | ar | i 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 5,2 7,5 56 77 6,2 8,9 6,7 93 7,5 9.8 210 1,2
MFB44075 7,5 9.8 6,2 8,9 6,7 93 7,4 10,7 8 1M1 9 11,8 210 1,2
MFB44100 10 13,1 8,3 11,9 8,9 12,4 99 14,3 10,7 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 29,7 24 31,5 390 19
MFB44250 25 32,8 20,7 29,8 22,2 30,9 24,8 35,8 26,7 37,1 30 39,4 390 19
MFB44300 30 39,4 24,8 35,8 26,7 371 - - - - - - 390 19

50 Mu/Hz 60 u/Hz
eI 525 B/V 480 B/V 550 B/V 480 B/V 525 B/V 550 B/V H x:i“;:'
Code an I k?n . an I k?,, 1 kq,, o k?,, L (sa/mm) o /Eg)
|l | | | | | | | s | |
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 ly/Hz 60 lu/Hz
OB 690 B/V 600 B/V 725 B/V 600 B/V 660 B/V 690 B/V H x:ICgC:'
cose o S -V P o P I O e P PO [ P PR (e P _ ler/kg)
P YT B IV Rl RV i YT Bl Ikl Bl VY
MFB69050 5,0 4,2 3,8 3,6 55 4,4 4,5 4,4 585 4,8 6,0 5,0 210 1,2
MFB69062 6,25 52 4,7 4,5 6,9 55 57 55 6,9 6,0 75 6,3 210 1,2
MFB69075 7,5 6,3 57 595) 8,3 6,6 6,8 6,5 8,2 7,2 9,0 7,5 210 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 15,1 390 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 3HaueHMe MOLLIHOCTH, HAMPSXEHUS M YaCTOTbI AOCTynHbI no anpocy/Other power, voltages and frequencies on request
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F M L CTAHOAPTHbIV MPU3MATUYECKUA KOHOEHCATOP

#___

STANDARD PRISMATIC CAPACITOR
5...100 kBap

OnmcaHue/DESCRIPTION
COMOBOCCTCIHGBHHBGIOIJ.I.MﬁCﬂ KOHAEHCATOP C METANNU3UPOBAHHBIM

6D 10

NONMNPONUIEHOBBIM  AUSNEKTPHUKOM 663 NPOMUTKK. KOH,D,eHCGTOp %

1/8 @& af

YCTAHOBIEH B KOpMyce U3 NPAMOYrONbHbIX CTANIbHbLIX JIUCTOB. Pas-
PsAAHbIE PE3UCTOPDbI NOAKIOYEHDI K KNEMMAM, 3AKPbITbIM KprLLIKOl:i.

3T KOHAEHCATOpbI 0cobeHHO nopxopsT ans 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 - Pges

TEXHUYECKUE XAPAKTEPUCTKM/ TECHNICAL CHARACTERISTICS

¢ HomuHansHoe Hanpsxenvne/Rated Voltage ............ 230...1000 B/V
© YacTota/FreqUency .........coveveeueiererieieieieieiseenens 50 - 60 ly/Hz
* Nuonextpuk/Dielectric .........ooevrrvririeeiieiiennn, Monunponunen/Polypropylene
* PaspsigHble pesmctopsl/Discharge resistors............. BcrpoenHbiii/ Fitted
® Motepy auanextpuka/Dielectric losses ................... <0,2 Br/ksap / W/kvar
 Obwwpe notepm/Total losses..........ccovverririeeiiennn. < 0,4 Br/ksap / W/kvar
® MaKC. 3MEKTPUYECKOE NEPEHAMPSIKEHME ................. 1,1 Un
Max. Overvoltage
* Make. neperpyska no Toky/Max. Overcurrent........ 1,3In
* YposeHs nzonsuum/Insulation level ...........cccoc.... 3/15kB/kV
® JlonycTmoe OTKIIOHEHME MOLLIHOCTH .......eeevrerennene. -5/+10%
Power tolerance
* Knumatuueckue ycnosms/Climatic range .............. -40/D (55°C)
® Mopkmtouerme/Connection..................ceeevereererennnnn. M10
e Crenenb 3awptsl/Protection degree ..................... P41
® LUBET/COloUr ... RAL7035
e Cootsetcrame craHaapTam/Standard.................... IEC 60831, EN 40831
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CTAHOAPTHbIN MPU3MATUYECKUA KOHOEHCATOP
STANDARD PRISMATIC CAPACITOR

50 y/Hz 60 y/Hz
O6o3Have- 230 B/V 240 B/V 260 B/V 230 B/V 240 B/V 260 B/V H | Macca
=l a, a, a, a, oo b [
(ksap/ |l (A/A)| (keap/ [In (A/A)| (keap/ [In (A/A)| (keap/ |In (A/A)| (keap/ |[ln (A/A)| (keap/ |In (A/A) 9
kvar) kvar) kvar) kvar) kvar) kvar)
FML2305 50 12,6 5.4 13,1 6,4 14,2 6,0 15,1 65 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 3,5
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 5,0
FML2330 30,0 753 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 43,6 104,8 511 113,5 48,0 120,5 52,3 1257 61,3 136,2 460 7,5
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
°5°:::“e' 440 5/v 400 5/v 415 B/V 400 5/v 4158/V 4408/V (,?M hacea
Code Gn Qn Qn Qn Qn Qn mm) | (kr/ ?g)
(ksap/ |In (A/A)| (keap/ |In (A/A)| (ksap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (ksap/ |[1n (A/A)
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 28
FML4420 20,0 26,2 16,5 239 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 3,5
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 y/Hz 60 u/Hz
°6°:::“e' 460 B/V 400 B/V 440 B/V 400 B/V 440 B/V 460 B/V (,I;IM x:i“:'
Code Qn Qn Qn Qn Qn Qn mm) | (kr/ Eg)
(keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ [In (A/A)| (keap/ |In (A/A)| (keap/ |In (A/A)| (keap/ |[1n (A/A)
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 35
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 3HaueHMe MOLLHOCTH, HMPSXEHUS M YaCTOTbI AOCTyNHBI no 3anpocy/Other power, voltages and frequencies on request
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CTAHOAPTHbIA NPU3MATUYECKUA KOHOEHCATOP
STANDARD PRISMATIC CAPACITOR

50 lu/Hz 60 u/Hz
Obosuave- 525 8/v 480 5/v 550 B/v 480 /v 525 B/ 550 B/v b
Hue (mm | Weight
Code Qn Qn Qn Qn Qn Qn mm) | (kr/kg)
(ksap/ |1 (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 150 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 25,1 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 lNu/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 12,0 100 | 270 | 28
FML6915 150 12,6 11,3 10,9 16,6 132 136 13,1 16,5 144 18,0 151 | 270 | 35
FML6920 200 16,7 15,1 146 22,1 17,6 18,1 17,5 220 19,2 240 201 | 270 | 35
FML6925 250 209 18,9 18,2 27,6 220 27 218 27,4 240 30,0 251 | 270 | 35
FML6930 30,0 25,1 27 218 33,1 26,4 27,2 262 329 2838 36,0 301 | 270 | 42
FML6940 40,0 335 30,2 29, 442 352 36,3 349 39 38,4 48,0 02 | 270 | 50
FML6950 500 | 418 | 378 | 364 | 552 | 440 | 454 | 437 | 549 | 480 | 600 | 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 lNuy/Hz 60 u/Hz
O6osuave- 1000 5/v 900 5/v 1100 /v 900 5/v 950 5/V 1000 8/v ) ) e
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
FMLOO15 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 48,0 277 | 460 | 9,0
FMLO050 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

ﬂ,pyrme 3HAYEHUE MOLLIHOCTH, HAMPAXEHMSA U HOCTOTbI AOCTYMHbI MO 3UI'IPOC)’/OH'IEI' power, vo|fuges Gnd frequencies on requesi
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F M LS NMPU3MATUYECKUA KOHOEHCATOP FMLS C 6 KITEMMAMMU
6 TERMINALS PRISMATIC CAPACITOR

5... 100 kBap

OnmcaHue/DESCRIPTION
CGMOBOCCTCIHGBJ'IMBGIOLIJ,IA“CH KOHAEHCATOP B KOpnyce U3 CTANIbHbIX NAACTMH, C

OTKpBITOM TpexdazHOM Lienbio (6 knemm). ST KoHaeHcaTOPb! 0COBEHHO NOAXORST
ANS UCMIONB3OBAHMS B CTATMHECKMX (TUPHCTOPHBIX) GaTapesx 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.eeeveeeeiieveieieiieenns 50 - 60 ly/Hz
o [yanextpuk/Dielectric ........coovvrveieieieiieiien Monunponunen/Polypropylene
® YposeHb uzonaumu/Insulation level..................... 3 kB RMS/kV rms / 15 kB, nukosas oo @
Harpyaka/kV crest il " "
* Pazpsgbie pesmctopei/Discharge resistors........ Bcrpoennbiii/ Fitted & A e
® Motepu auanextpuka/Dielectric losses ............... <0,2 Br/ksap / W/kvar s
® Obuwpe notepu/Total losses..........coevvrieerinnnen. <0,5Br/ksap / W/kvar L] fr] |
® MaKC. 3MEKTPUUECKOE NEPEHAMPSKEHME ............. 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
® [l1ana3zoH paboumx TEMMEPATYP ...........ev.vrrerenss -40/+50°C ]
Temperature range @] . & 60 H
o CreneHb 3awwmtbl/Protection............cccvveeveeeee. 1P41 - 000
® [opkniouerme/Connection termindls.................. M10 OO N
0 LBeT/Colour ..o, RAL7035 [
¢ Cooteetcrame ctanaaptam/Standards............... IEC 60831, EN 60831 P
O6o3nauenne Qp, (ksap/kver) Un (B/Y) In (A/A) b (wn/mm) Wei’::t‘(‘: el
FMLS2505 5 250/440 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 )
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 3,5
FMLS4425 25 440/760 32,8/18,9 270 3,5
FMLS4430 30 440/760 39,4/22,7 270 385)
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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CPF

5... 80 kBap

CAPACITOR WITH FUSES

Onncanme/DEsCRIPTION
Konpercarop cepun CPF — s1o koHpeHcatop FILMETAL, coepmHenHbIit ¢ rpynmnoi

NPEROXPAHUTENEN C BBICOKOH OTKIIOHAIOLLEN CMOCOBHOCTBIO.

Ero KOHCTPYKUMA O6eCI‘Ie‘-MBGeT nopknto4YeHne KoHAEHCATopd B YCTAHOBKAX, rae
HeOGXOJJMMG MHAMBMOYANBbHAA KOMMAEHCAUUs asuratenen u TpGHCd)OpMCITOpOB.
Takas KOHCTPYKUUSA o6ecneqwsaeT HOAEXHYO 3ALLUTY OT KOPOTKMX 30MbIKOHWHM.

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 XAPAKTEPMCTMKVI/TECHNICAL CHARACTERISTICS

* HomuHanbHoe Honp;l)KeHMe/ Rated voltage............ 230 u/and 440 B/V

® YacToTa/Frecuency ........vveeereeeeveveiiiecerieeesennnns 50 - 60 Mu/Hz

® Yposetb uzonaumm/Insulation level....................... 3 kB RMS/kV rms / 15 kB,
nukosas Harpyska/kV crest

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

Max. overvoltage
* Make. neperpyska no Toky/Max. overcurrent........ 1,3In
® [l1anasoH paboumx TEMMEPATYP .......veeervrverrersenns -40/+50°C

Temperature range
® Ycranoeka/ Installation ..
* Mpenoxpanurenn/Fuses

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

KOHOEHCATOPbI C NMPEOOXPAHUTENAMU

140

® PaspbiBHas cnocobHOCTL MPEROXPAHMTENES ........ Tun/Type DO: 50 kA/kA Iy
Rupture capacity of the fuses Tun/Type NH: 120 kA/kA —
® LIBET/COlOUN .o RAL7035
¢ CootsetctBue cTaHaapTam (npegoxpanuten)......CEl 60269 E
Standards for fuses
¢ CooTBeTcTBME CTAHAAPTAM (KOHAEHCATOPSI). ... CEI 60831, EN 60831
Standards for capacitors
Obosnapenne | Mpenoxpanutent | Qu, (eop/kvar) Un (B/Y) In (A/A) h (/) waed,
CPF4405 NHOO 16A 5 440 72 270 7
CPF4407 NHOO 20A 75 440 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 63A 20 440 289 270 10
CPF4425 NHOO 63 A 25 440 36,1 270 10
CPF4430 NHOO 80A 30 440 43,3 270 11
CPF4440 NHOO 125A 40 440 57,7 270 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 8 230 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 160A 40 230 100,4 460 20

* [Ipyrue KOHCTPYKTMBEI, O TAK)KE 3HOYEHMS! 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

Onncanme/DEsCRIPTION
KongeHcatop cepun CPM - 310 koHgeHcatop FILMETAL, coepmHenHbIi ¢ aBTomaTH-

YEeCKMM BbIKNMIOYATENEM.

Ero KOHCTPYKUUA oGecnewsaeT BO3MOXHOCTb NOAKNIOYEHUA KOHAEHCATOPA B yCTA-
HOBKQX, rge HeO6XO,DMMO MHOMBMAOYANbHAA KOMMEHCAUUA asurartenen u TdeCd)Op-
MATOpPOB. Takas KOHCTPYKUMA O6eCI'Ie‘-MBGeT 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)KEHME/ Rated voltage............ 230/440 B/V

® YacToTa/FreCUNCY .....c.vvvereeveveieiiieririeieiesessan 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

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

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

o Yeraroska/Installation .......ooeeeeeeeeeeeeeeeee B nometuermn/Indoor

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

® LIBET/COlOUN .o RAL7035

e CooTBeTcTBME CTAHAAPTAM (KOHAEHCATOPI). ......... CElI 60831, EN 60831

Standards for capacitors

100

140

% 180

330
360

R

O6o3HaueHne s Macca
Code T::ﬂm Qp, (ksap/kvar) Up, (B/V) In (A/A) h (suw/mm] Weight (kr/kg)
CPM4405 16 15 440 7.2 270 7
CPM4407 20 75 440 10,8 270 8
CPM4410 25 10 440 14,4 270 8
CPM4415 32 15 440 217 270 9
CPM4420 40 20 440 289 270 10
CPM4425 50 25 440 36,1 270 10
CPM4430 63 30 440 433 270 1
CPM4440 80 40 440 577 270 12
CPM4450 100 50 440 722 270 16
CPM4460 125 60 440 86,6 460 18
CPM4475 160 V5, 440 108,3 460 -
CPM4480 160 80 440 1155 460 -
CPM2305 25 15 230 12,5 270 9
CPM2307 32 75 230 18,8 270 10
CPM2310 40 10 230 25,1 270 10
CPM2315 50 15 230 377 270 n
CPM2320 80 20 230 50,2 270 16
CPM2325 100 25 230 628 270 17
CPM2330 100 30 230 753 270 18
CPM2340 160 40 230 1004 460 -

* [Ipyrue KOHCTPYKTMBBI, O TAK)KE 3HOYEHMS MOLLHOCTH, HOMPSIKEHMS! M 4aCTOTbI BoamoxHbI o 3anpocy/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

Onmcarume/DEsCRIPTION
Korpercarop cepun CAB cocTomT 13 TpexdasHOro KoHaeHcaTopa KoppeKLk kosdduLimen-
Ta motHoctn FILMETAL, coepurenHoro ¢ npepoxpanutenem HRC, koHTakTopom, pesmcro-

poM BLICTPOrO PA3PSAA M OFPAHMUUTENBHOMN KATYLUKOM MHEYKTMBHOCTHU. YNpaBneHm1e mo-
XeT OCYLLECTBAATLCS BHELLHMM CUMTHOOM YEPE3 KITEMMHYIO KOMOAKY MIK BbIKIIOHATENEM,
KOTOPbIM OCHALLEHO 0bopyACBAHHE.

DTH KOHAEHCATOPbI OCOBEHHO MOAXORAT 1 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/FreqUency .......ccoveeeeeieeerineeieieieinens 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

* PaspspHbie peauctopei/Discharge resistors Bcrpoentbii/Fitted

* Makc. ANEKTPHYECKoe nepeHanpsi>keHme

Max. overvoltage. ..........cvrveiierinierieiiieieieirians 1,1 Up
* Makc. neperpyska no Toky/Max. overcurrent ... 1,3 I
® MpenoxpaHUTENM/FUSES ..........coereevieeiiiieenns Tun NH/NH type
* lnanasoH paboumx Temneparyp “’C j“’ t 4
Temperature range.........ccceevevveerenenneenenennne -40/+50°C . .
@ Boixoasl/Terminals .........cooveveiieeieieieiieens M10
® LUBeT/Colour ... RAL7035
¢ CooTBeTCTBME CTAHAOPTAM (MPEROXpaHMTENH)
Standards of fUSES .....ooveveeeeeeeeeeeeeeeeeeeeen, CEl 269, CEI 21103 -
e Cooteetcraue crangaptam/Standards................ CEl 60831, EN 60831

KOHneHCUTopbl Bbicotoi h<330 mm BbINyCKAOTCS 6e3 BEPXHUX
kpenexet/Capacitors with a height of h <330mm do not have
HononHntenbHOE 060PYAOBAHUE/ ACCESSORIES upper fastenings.

* AsTomaTiueckuit koHTponnep/ Automatic controller

T T T P
CAB14415 15 21,65 440 15
CABI14420 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
CAB04480 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 HaNpPsiXeHUs U YacToTbI BoamoxHs o 3anpocy/Other tensions and low frequencies order
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ABTOMaTU4YecKkue batapeu

OnucAHKE

Astomatnueckue batapen koHpeHcatopoe LIFASA npumensiotcs
AN LEHTPANIM3OBOHHOM KOMMEHCALMU PEAKTMBHOM MOLLHOCTU B
HU3KOBOSBTHBIX YCTAHOBKOX.

JlaHHoe obopyROBAHKE NOCTABNSETCS B MOMHOCTLIO CMOHTUPOBCH-
HOM BUfE M FOTOBbI K MCMOMb3oBaHMIO. Heobxopmmo Tonbko noaaTs
Ha 6aTapero KOHAEHCATOPA YNPABNSIOLLMI CUTHAM OT COOTBETCTBYIO-
Lero TPAHCHOPMATOPA TOKA M MOAKIIOUHTE €8 K NEKTPHUHECKON
uenu.

OCHOBHbIE XAPAKTEPUCTUKU
AsTomaTHueckue koHpeHcaTopHbie batapen LIFASA coctosT us cne-

AYOLMX SNTEMEHTOB!

* Konpetcartophbie npegoxpatutent (HRC) ¢ Bbicokoit oTkntouato-
LLIe¥ CNOCOBHOCTBIO, COEAMHEHHBIE C CUCTEMOM c60p|-u=|x LUKH;

* KoHTOKTOpI, CELManbHO aAANTUMPOBAHHbIE ANst paboThl ¢ KOH-
LEeHCATOPaMM;

® KaTyLuku MHAYKTMBHOCTM [ifisi OFPAHWYEHMS MyCKOBOrO TOKG;

® PesucTops bbicTporo paspsaa;

® Cu1noBble KOHAEHCATOPLI C HA3KMMMU MOTEPSIMK;

* KoHTpornneps! PeaKTMBHOM MOLLIHOCTH;

® Knemmbl HEMTPANBHBIX M 303EMMSIOLLMX MPOBOAOB;

* Metannuueckuii kopob co BCeMH KOMMYTATOPOMM.

TMPEMMYLLIECTBA

¢ ObopynoBaHME CMOHTUPOBAHO W NPOLLIIO SKCMITYATALMOHHBIE MC-
MbITAHUA, NOCTABNSETCA B KOMMMEKTe CO BCEMU )’I'IpOBJ'IﬂIOLIJMMM n
NPEROXPAHUTENBHBIMM YCTPOMCTBAMM;

e Jlerkoctb TPAHCNOPTUPOBKU U YCTAHOBKKU B CUITy MANOro Beca,

d I'Ipocrom HGCTpOﬁKH HCIMGOJ'Iee ONTUMAJIBHOIO 3HAYEHMSA COs P,
YTO NO3BONSAET M36e)KCITb AONOJIHUTENbHbIX HALUEHOK K TGpMd})’,‘

4 ﬂ,onmﬁ Cpok Cﬂ)’)K6bI M BbICOKAS HOOEXHOCTb, 61'IOFOHCIP$I uc-
MOJIb30BAHUIO CAOMOBOCCTAUHABITMBAIOLLIMXCA KOHAEHCATOPOB U KOH-

AEHCATOPOB C HU3KUMK MOTEPSAMK;

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

® BO3MOXHOCT 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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ABTOMaTnyeckue 6arapeu / Automatic Banks .

34

TEXHWUYECKUE XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

HomuHanbHoe Hanpsixenue/Rated voltages 230/440/690 B/V
HomuransHas yactora/Rated frequency 50 - 60 Mu/Hz
HomuHanbHas mowwmocts/Rated power 5 ... 960 keap/kvar
MoTepy puanextpuka/Dielectric losses <0,2 Br/ksap / W/kvar
Motepu koraeHcatopos/Capacitors losses <0,5 Br/ksap / W/kvar
Make. anekTpudeckoe nepeHanpsixetne/Maximum overvoltage 1,1 Un

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

Buictpo paspsaHbie pesuctopsi/Fast discharge resistors

B kaxpom koHTakTope/On each contactor

Obopynoeanue ans ynpaenetus/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 Hanpsixenne/Control voltage

230B/V

BHewnuit Tparcopmatop Toka/External current transformer

... /5 (Onupus/Optional)

Juanason pabounx Temnepartyp/ Temperature range

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

Crenenb 3awpbl/Degree of protection

IP21

Yeraroeka/ Installation

B nometuiermm/ Indoor

Coortsetcraue cranaaptam/Standars

IEC 60831, IEC 60439, EN 60831, EN 60439

www.lifasa.com




Qp, (ksap/kvar)

OO P
B 15 P P P PP PP P S

CEPUWN/SERIES P © 0 0 0 0 0 0 0 0 9 p XaprakTepnctnkn/ CHARACTERISTICS

M080 | ObopyroBaHHe Anst HACTeHHOro moHTaxa. KoHpeHcaTops!
POLIMET./Wall mounting equipment. POLIMET capacitors.
Kongercatopsl POLIMET u pacnpepenurensHas 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
KoHpercatope FILMETAL 1 pacnpepenurensHas annapa-
Typa B meTannmueckom Likady. HanonbHbIM MOHTCX.
FILMETAL capacitors and switchgear inside metal cabinet.

Lv1200 Floor mounting.

Lv1600

[] 4408/v

CrnELUMATIBHOE OBEOPYAOBAHUE
Mo 3anpocy, QABTOMATMYECKME KOHAEHCa-

TopHble 6atapen MoryT BbiTb U3FOTOBNEHD!
nop cneLpanbHble TPEbOBAHMS 30KA3HMKA.
Cpenu pasfMUHbIX BO3MOXHBIX BAPUAHTOB:
* [lpyrue 3HaHeHMs: HAMPSXeHUM W YaCTOThI;
* Batapen KOHAEHCATOPOB C PA3AMUHOM
CTeneHbIO 3ALLMTHI;

* baTapey KoHAEHCATOPOB ANs YCTAHOBKM
HO OTKPLITOM BO3AYXE;

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

® DUKCMPOBAHHBIN LA (ANs KOMMEHCALMM
TpaHcdopaTopos);

L4 BonbLlJMe yKO3GHHb|X BbllWe 3HAYEHHUSA
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.
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BATMO08

5 ... 120 kBap

AUTOMATIC BANK

TEXHWUYECKME XAPAKTEPMCTMKM/ TECHNICAL CHARACTERISTICS

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

* Kontponnep/Controller............cocoveueiieririeenninns MCE ADV

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

* Konpercatopbl/Capacitors ............ceeeeueveeenen. POLIMET 440 B/V

® Mepbi 3awmTsl/Protection steps............ccuevnne. MuHMaTIOPHBIM ABTOMATHUECKMIA
BbiktouaTens/MCB

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

® LUBeT/Colour ..., RAL 7035

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

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

© Montax/Assembly .........cvvrieinierenineeens HacrenHsiii/Wall mounting

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

Aux. voltage 230 V Autotransformer

* AsTomatmueckuii Bbikmtouatens/ Circuit breaker ... lo/Up Qn=40 keap/kvar (...1)

® BHeLUHSS TeXHUUECKAS MHPOPMALMSI. ........vveers .. /5A (He BxrioueHo B coctas/not

included)

External Tl

ABTOMATUYECKUE BATAPEU

A

&
,qOﬂOﬂHMTEﬂbHOE OEOPYHOBAHME/ 'ACCESSORIES
® [NIaBHbIN BbIKMIOYATENM MM OBTOMOTUHECKUM. ... Qn>35 keap/kvar /
Bbikntouatenb/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) Wkad/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
BATM084407 5| 7,5 2x1,25 + 2x2,5 6x1,25 1.1.2. 6,2 500x400x200 18
BATM0844100I 10 2:2,5+5 4x25 1.1.2. 8,25 500x400x200 18
BATMO0844125| 12,5 1x2,5 + 235 5x25 122, 10,3 500x400x200 18
BATM0844137 13,75 1,25+2,5+2x5 11x1,25 1.2.4. 1,3 500x400x200 18
BATMO0844150I 15 3x5 3x5 110 12,5 500x400x200 18
BATM0844175 17,5 25+5+10 7x25 1.2.4. 14,5 500x400x200 19
BATMO08441871 18,75 625+12,5 3x6,25 122, 15,5 500x400x200 19
BATM0844200I 20 2x5 + 1x10 4x5 1.1.2. 16,5 500x400x200 19
BATM0844250 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
BATM0844300 30 2x5 + 2x10 6x5 1.1.2. 25 500x400x200 20
BATMO0844312 31,25 6,25+2x12,5 5x6,25 122, 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+20 725 1.2.4. 29 700x500%x250 26
BATM0844375 37,5 2,5+5+10+20 15x2,5 1.2.48. 31 700x500x250 27
BATM0844400 40 2x10 + 1x20 4x10 1.1.2, 33 700x500x250 30
BATM0844437 43,75 6,25+ 3x12,5 7x6,25 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 1.2.2. 58 700x500x250 38
BATM0844750 75 5+10+ 3x20 15x5 1.2.4. 62 700x500x250 39
BATM0844800 80 4x20 4x20 1.1.1. 66 700x500x250 8%
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
BATM08441000 100 4x25 4x25 1.1.1. 82,5 700x500x250 40
BATM08441000b 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 1.24. 93 700x500x250 41
BATMO08441200 120 4x30 4x30 111 99 700x500x250 41
BATM08441200b 120 2x15 + 3x30 8x15 1.1.2. 99 700x500x250 42

ﬂpyl'l'ie 3HAYEHUA TEXHUHECKMX NAPAMETPOB, HAMPSAXEHM U HACTOTblI BO3MOXHbI MO 3onpocy/ther rafings, vo|fages cmd frequencies avai|ab|e on requesr
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BATLV180 Adtowanceank
90 ... 180 kBap

280

o0 000 000 004
ooo - 0on 000 000 ggg

P [m/m|
Lifasa 4 oo

©

OD
2

1330

[m
[

ooo
[ma

[mE
[N

[mE
[N

[m
o0 000 000 004 [N
0o 000 000 000

|
100 ‘

syueg sijewolny / madeleg amdidohULRWOLEY B

400

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

o Kontponnep/Controller............ccovevviereeiiennnn. MCE ADV

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

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

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

e Crenenb 3awptsl/Degree of protection.. ...IP21

o Lget/Colour......ocvveeeeiieiiiinn, ...Cepuiii/Grey RAL 7035

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

© Montax/Assembly ..........cooeuririiniriininnns Hanonbhsiit/Floor mounting

® BHeluHsis TexHuueckas MHpopmaumsi/ ............... ... /5A (He BrioueHo

External TI 8 coctas/not included)

® Pazmepbl/Dimensions ..............cceeeeereinrerinnnnnn. 615x400x1330 mm/mm
nonoﬂHMTEﬂbHOE OEOPYAOBAHME/ ACCESSORIES
* [NABHbIF BBIKIIOYATENM MM BTOMATUYECKMI BLIKITIOUATENb

(*) Onums: koHpercatopbl Tna MFB (cepusi BATLV150) Main switch or Circuit breaker

Optional: capacitors MFB type (BATLV150 series) * 3awmra ot 3ambikanus Ha semnio/Leakage protection

O6o3HaueHne Qp, (keap/kvar) CrpykTypa War Mporpamma Q, (ksap/kvar) Macca
Code 440 B/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. 91 79
BATLV1844112 112,5 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

Jipyrie 3HGMEHHS TeXHMUECKMX NOPCMETPOB, HAMPSXEHMS W YACTOTHI Bo3mOXHSI o sanpocy/Other ratings, voltages and frequencies available on request

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

BATLV360 attovariceank

150 ... 360 kBap
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1180 360
TEXHUYECKUE XAPAKTEPMCTMKM/TECHN’CAL CHARACTERISTICS
* HomuHanbHoe Hanpsixerme/Rated voltages ......440 B/V 50 - 60 Mu/Hz
* Kontponnep/Controller............ccooevviiueininnnn. MCE ADV
® Pabouas nporpamma/Working program........... 5 onuwit/options
* Korpercatopbl/Capacitors ............c.oceeeeenne. Tun/Type POLB (*)
* Mepb! 3awmtbl/Protection steps........................ Mpeaoxpanmtenu/Fuses NHOO
e CreneHb sawmtsl/Degree of protection.............. P21
® LUset/Colour ..., Cepuiii/Grey RAL 7035
® Yeraroska/Installation ............cccooovveveieiieiinnnn. B nometuenmu/Indoor

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

® BHeluHss TexHuueckas MHGOPMALMS................. ... /5A (He BrnioueHo
External Tl B coctas/not included)
® Pazmepb!/Dimensions .............c.c.veeriereeriennnnn. 1180x360x1340 mm/mm
nOﬂOﬂHMTEﬂbHOE OEOPYHOBAHME/ 'ACCESSORIES
* [NABHBIM BBIKNIOYATENN UM OBTOMATUHECKMI BBIKMIOHATEND
(*) 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 15+7x30 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 122, 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
BATLY3644300 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 15+11x30 23x15 1.2.2. 285 152
BATLV3644360 360 12x30 12x30 100, 298 155

[lpyrue 3HaueHHs TeXHUHECKMX NAPAMETPOR, HOMPSKEHMs M 4aCTOTBI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request

www.lifasa.com




ABTOMATUYECKUE BATAPEU
AUTOMATIC BANK

BATLV400

150 ... 400 kBap

650 340

1900

460

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

¢ HomuHanbHoe Hanpsxenme/Rated voltages .

syueg sijewolny / madeleg amdidohULRWOLEY B

* Kontponnep/Controller...........c.ccoeuene. ..MCE ADV

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

* Korpercatopbl/Capacitors ............c.c..eeerennsn. Tun/Type FML

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

NHO0

e CreneHb sawmtsl/Degree of protection.............. P21

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

e Yeraroeka/Installation .........ocooeveveeiieen. B nometuermm/Indoor HononHUTENbHOE 050PYAOBAHME/ACCESSORIES

® MonTax/Assembly .........ccccovieinieniicinnn, HanonsHiii/Floor * [MOBHbIN BLIKIIOYATENM MM ABTOMATUHYECKMH BBIKAIOHATENL

mounting Main switch or Circuit breaker

® Pazmepbl/Dimensions .............ccccvveerereerrennnnn. 650x460x1900 mm/mm  ® 3awmra oT 3ambikanms Ha semio/ Leakage protection

O6o3Hauenmne Qp, (keap/kvar) CrpykTypa LWar Mporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400 B/V Weight (kr/kg)

BATLVA044150 150 2x25 + 2x50 6x25 1.1.2. 124 195
BATLVA044175 175 25+50+100 7x25 1.2.4, 145 195
BATLVA044187 187,5 12,5425+50+100 15x12,5 1.2.48. 155 200
BATLV4044200 200 50+50+100 4x50 1.1.2, 165 200
BATLV4044220 220 204+40+2x80 11x20 1.2.4, 182 205
BATLVA044250 250 50+2x100 5x50 122, 207 208
BATLVA044275 275 254+504+2x100 11x25 1.24, 227 210
BATLV4044300 300 50+50+2x100 6x50 112 248 215
BATLV4044350 350 50+3x100 7 x50 122, 289 220
BATLV4044400 400 4x100 4x100 [ARN 330 225

[lpyrue 3HaueHMs TEXHUYECKMX MAPAMETPOB, HAMPSXEHMSA U YaCToTbl BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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ABTOoMaTnyeckue 6arapeu / Automatic Banks .

BATLVS00 4STeusmissie sararen
375 ... 800 kBap
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TEXHUYECKME XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS
* HomuHanbHoe Hanpsxerve/Rated voltages ......440 B/V 50 - 60 Mu/Hz
* Kontponnep/Controller............ccoocevriieerninnnn. MCE ADV
® Pabouas nporpamma/Working program........... 5 onuwit/options
* Kowpercaropsl/Capacitors ...... ...Tun/Type FML
* Mepei sawpytsl/Profection steps... ...MNpenoxpanuTenm/Fuses
NHOO
e CreneHb 3awmtsl/Degree of protection............. P21
® LUset/Colour ..., Cepuiii/Grey RAL7035  JlononHUTENLHOE O5OPYAOBAHUE/ ACCESSORIES
® Yeraroska/Installation ............cccoooveveiiieiinnnn. B nometuenmu/Indoor ® [NOBHbIN BLIKTIOHATENM MM OBTOMATHHYECKMI BBIKIOHATEND
® MonTax/Assembly ..........cccoviriniiniiiiinnnn, HanonbHeiii/Floor mounting  Main switch or Circuit breaker
® Paamepbl/DImMensions «........c.ceeeueerieereenieennes 1180x460x1900 mm/mm  ® 3awpra ot 3ambikarus Ha semnio/ 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)
BATLV8044375 375 25+50+3x100 15x25 1.2.4, 310 265
BATLV8044400 400 50+50+3x100 850 112, 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
BATLVB044550 550 50+5x100 11x50 122, 455 280
BATLVB044575 575 25+50+5x100 23x25 1.2.4, 475 285
BATLV8044600 600 50+50+5x100 12x50 112, 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 122 620 300
BATLV8044800 800 8x100 8x100 111, 661 305

[lpyrue 3HaUeHMs TeXHUYECKMX MAPOMETPOB, HANPSXEHMSA U YaCTOTbl BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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BATLV120

775 ... 1200 kBap

ABTOMATUYECKUE BATAPEN
AUTOMATIC BANK

1830

(LV800+LV400)

(€)1900

L]

ooo ooo oo oo oog oog [ [ /] ooo  ood
ooo ooo ooo oo ooa ooa oo oo 0ooo  ood
o o
Lifasa 4 Lifasa 4

FH 05 0H o5 0F 79 o0 | BH 9 65 g8
[mm[m) [mm[m) [mmm) [mmm) [mmm [mmm [mmm) [mm/m) [mmm) [mnm) [mmm
0ooo 0ooo ooo ooo ooad ooad ooo ooo 0ooo ooo 0ood
ooo ooo (| (| ooa ooa o 0 I A o
ooo ooo ooo ooo [mmn} [mmn} [mmm) [mmm) ooo ooo [mmn}
[m[m[m) [m[m[m) [mm/m) [mm/m) (mmm (mmm [mm/m) [mm/m) [m[m/m) oog (mm/m
ooo ooo ooo ooo 0ooa 0ooa ooa Oooo 000 000 oOod
[mm[m) [mm[m) [mmm) [mmm) [mmm [mmm [mmm) [mmm) [mmm) [mnm) [mmm
0ooo 0ooo ooo ooo ooad ooad ooo ooo 0ooo ooo 0ood
ooo ooo (| (| ooa ooa o 0 I A o
ooo ooo ooo ooo [mmn} [mmn} [mmm) [mmm) ooo ooo [mmn}
[m[m[m) [m[m[m) (mmm (mmm [mm/m) [mm/m) [m[m/m) oog (mm/m
ooo ooo 0ooa 0ooa ooa Oooo 000 000 oOod

TEXHUYECKUE XAPAKTEPUCTUKM/ TECHNICAL CHARACTERISTICS

¢ HomuHanbHoe Hanpsxermne/Rated voltages ......440 V 50 Hz - 60 Hz
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460

e Kontponnep/Controller............ccoveveiieerrinnnn. MCE ADV

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

* Korpercatopbl/Capacitors ............c.cvevinens. Tun/Type FML

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

NHOO0

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

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

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

® MonTax/Assembly .........cocoovieiniiiiieiinn, Hanonsiii/Floor HononHutenbHOE 060PYA0BAHUE/ ACCESSORIES

mounting ® [MaBHbIN BLIKAIOYATENM MM OBTOMATHYECKMH BLIKAIOUATEND

® Pazmepbl/Dimensions ..............ccoveeveiereereinnnnnn. 1850x460x1900 mm/mm Main switch or Circuit breaker

* Coepprerme/Connection ...........ocevveeeerneeennn. 2 sxopswmx/incoming * 3awmTa 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 124, 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 124, 723 445
BATLV120440900 900 50+50+8x100 18x50 112, 744 450
BATLV120440950 950 50+9x100 1950 122 785 450
BATLV120440975 975 25+5049x100 39x25 124, 806 455
BATLV120441000 1000 50+5049x100 20x50 112, 826 455
BATLV120441050 1050 50+10x100 21x50 122, 868 455
BATLV120441075 1075 25+50+10x100 43x25 124, 888 460
BATLV120441100 1100 50+50+10x100 22x50 112 909 460
BATLV120441150 1150 50+11x100 23x50 122, 950 460
BATLV120441200 1200 12x100 12x100 110 992 460

,D,pyrme 3HAYEHUSA TEXHMHECKMX MNAPAMETPOB, HAMPAXEHUA U HOCTOTbl BO3MOXHbI MO 3unpocy/Other ratings, VOI'QgES ond Frequencies avai|cb|e on request
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ABTOMATUYECKUE BATAPEM
AUTOMATIC BANK

BATLV160

1300 ... 1600 kBap

(LV800+LV800)
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TEXHUYECKUE XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS
* HomuHanbHoe Hanpsxenmne/Rated voltages ......440 B/V 50 - 60 Mu/Hz
* Kontponnep/Controller............ccoveueiieerrinnnnn. MCE ADV
® Pabouas nporpamma/Working program........... 5 onuit/options
* Konpercatopbl/ Capacitors .............cvevrinnnsn. Tun/Type FML
* Mepb! 3awpTbl/Protection steps...............c........ Mpenoxpanutenu/Fuses NHOO
e CreneHb sawmtsl/Degree of protection............. IP21
@ LUset/Colour ..o, Cepniii/Grey RAL 7035 ZHononHuTenbHOE 05OPYA0BAHUE/ ACCESSORIES
® Yeraroska/Installation ............ccoovevriiieininnnn. B nometuermu/Indoor ® [NOBHbBIN BBIKIIOYATENM MAM OBTOMOTUHYECKMH BLIKIIO-
© MonTax/Assembly .........coccoveieieiiiiiiinn, HanonbHeiii/Floor mounting yatens/Main switch or Circuit breaker
® Paamepbl/DImMensions «..........cceeeereeereereeniennes 2360x460x1900 mm/mm * 3awpta oT 3ambikanmMs Ha semnio/ Leakage protection
* Coepprere/Connection ...........oceuveereerninennn. 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 504+100+6x200 27x50 124, 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

Jlpyrue 3HOUEHMS TeXHUUYECKMX MAPAMETPOR, HAMPSXEHNS W 4aCTOTbI BO3mMOXHbI no sanpocy/Other ratings, voltages and frequencies available on request
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OMUCAHUE / DESCRIPTION

TpapmumorHoe obopyROBAHME AN KOMMEH-
COUMM PEOKTUBHOM MOLLIHOCTU C 3MEKTPO-
MEXAHWUYECKUMM KOHTOKTOPOMM; XOPAKTE-
pU3yeTCst BLICOKOW MPOU3BOAMTENBHOCTBIO
B CMCTEMOX, rfieé HArpy3ka [AOCTATOYHO
CTABMABHA WU MANOMYBCTBMTENBHA K Kome-
GaHusm Hanpsxenmsi. CeropHs, OAHGKO,
fonbloe  KOMMYECTBO  MPOMBILLAEHHBIX
YCTQHOBOK OCHALLIAIETCS! SNIEKTPOHHbIM 060-
PYAOBGHMEM, YyBCTBUTENbHbIM K Kkoneba-
Husm Hanpsixermns (MK, komnbtoTepb! 1
T.0.), M MMEET BbICOKYIO YOCTOTHOCTb CMEHBI
paboumx LmKos (BTOMATHYECKHE CBAPOY-

Hble annapaTsl, pO6OTbI uT.a.).

KomneHcaLyst peaKTUBHOM MOLLIHOCTH C Mo-
MOLLIbIO CTOTUHECKMX KOHTAKTOPOB siIBNSiET-
CA HOMNYHLIMM BCAPUCHTOM, OTBEUQIOLLIMM
TPEBOBAHMAM COBPEMEHHOM MHEYCTPHM.

ABTOMATUYECKME KOHAGHCATOPHbIE GaTa-
peu LIFASA co cratuueckumn koHTakTopa-
MU paboTaIOT HA OCHOBE TMPMCTOPHBIX, d
He TPOAMLIMOHHBLIX KOHTOKTOPOB. TMpMCTO-
Pbl 30MYCKAIOT KOHAEHCATOPbI HO HYNIEBOM
3HA4YeHUn Hanﬂ)KeHMﬂ U BbIKMIOYAOT MX
MM HYNEBOM 3HOYEHWM ToKd. TaKO#M MpHH-
LM 30MycKd MPEROCTABNSET BO3MOXHOCTD
I'IepeKnIO‘-IeHMﬂ CHMNOBbIX KOH,U,eHCGTOpOB
6es konebaTenbHbIX Mpoueccos, usberas
KaKMX-Nnbo Npobriem ¢ NepeHanpsiXeHem.

Briaroaaps Takomy nepekniodeHuio, obecre-
uMBaeTCs BbICTPLIF OTKIMK 0bopynoBAHMS
HO BHE3GMHOE MW3MeHeHue noTpebneHus
PEaKTUBHBIX MOLLHOCTENH. Bpemsi oTknmka
(BpeMﬂ BbIKITFOMEHUA UK BKITKOYMEHUSA KOH-
percaTopa) obbiuHo He npesbiwaet 20 mc.
70 obecneumsaeT BoinonHeHue A0 50 Lyk-
OB B CEKYHY.

I_kK—I
Lﬂ\—l

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 to
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

dneKTpoMeXaHUIECKUI KOHTAKTOP
Electromechanical contactor

Meperpysku No Toky BO BPems ONepaLii NepekiodeH s
Overcurrents during switching operations

Her (otcyTcTaytor
KPATKOBPEMEHHbIE NOMEXH)
No (transient free)

[a, no 100 |, B coorsetcramm c [EC 60831,

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

Bpocku HanpsikeHWit Bo Bpemsi onepaumii nepekioyeHms
Overvoltages during switching operations

Her (otcyTcTayior
KPOTKOBPEMeHHbIe MomexH)
No (transient free)

Oa, po 72 U,
Yes, up to 02 Un

3apepxka nepekoyeHms 20 mc (cTanaapTHO) ot 10 o 50 ¢
Time delay for switching 20 ms (typical) 10t0 50's
Hanuume nopemx)Hbix 3NEKTPUUECKMX KOHTAKTOB Her Ja
Presence of mobile electrical contacts No Yes

Oxmpaembl cpok cryx6bl koHTakToB (umknbl BKIT/OTKI)
Expected service life of contacts (switching On/Off)

MpakTtnueckm HeorpaHmyeH
Almost unlimited

CrangaptHo - 100 000 onepauit
Typically 100.000 operations

www.lifasa.com
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OCHOBHBIE XAPAKTEPUCTUKWN /| GENERAL CHARACTERISTICS

ABTOMATHYECKWE KOHAGHCATOPHBIE BATAPEM CO CTATMHECKMMM KOH-
Taktopamu LIFASA noctaensiotcs B nonHoi cbopke M roToBbIMM
K ncrons3osaHmio. Heobxopmo nuiub noaaTs pabounii curkan ¢
TOKOBOrO TPAHCGOPMATOPT, MMEIOLLIErO COOTBETCTBYIOLLME XOPAK-
TEPUCTMKM, M NORCOEAMHUTE K CETH MOCPEACTBOM KABEns ¢ HyXHbIM
ceueHnem. batapen coctosT M3 cnepyrolmx anemeHToB:

1 barapen pabotaiot Ha koHTponnepax na MCE-F ¢ Gonee
BbICOKOM UYBCTBMTENBHOCTBIO, Yem koHTponnepsb! Tvna MCE. Onu
CMELMansHO MPEAHA3HAYEHD! 1S YNPABNEHNS TMPUCTOPHBIMU KOH-
AEHCATOPHBIMM BATAPESIMU M OTIMUCIOTCS OMTUHECKM BbIAENEHHBIMMU
BbIXOOMM, O TAKXKE YPE3BLIYAMHO MANbIM BPemMeHem OTKIMKa (ao

20 mc).

PaboTaet Ha OCHOBE SMEKTPOHHON YNPABNSIOLLEH LienH, BhIACIOLLEH
TUPUCTOPY MYCKOBbIE MMMYbChbl HO BKIIKOYEHWE NPH HYNIEBOM 3HAYE-
HUM HONPSKEHUSA M HA BbIKMIOYEHWE MPU HYNIEBOM 3HAYEHMM TOKA.
YnpaBnsioLLmii MOAynb COBPAH HA NEMATHOM MAATE M MOMyHaeT CHr-
Hanbl 3amycka ot koHTponnepa MCE.

PaboTaer Ha Tpex napax TMPMCTOPOB C BCTPEYHO-NOPANAENbHLIM
BKMIOYEHMEM, COBPAHHBIX M YCTAHOBIEHHBIX HO POAMATOPAX, 30-
LUMTHBIX MPEAOXPAHUTENAX M OMPAHUUMTENBHBIX KATYLLKOX MHEYK-
TUBHOCTH.

11 6aTapen COCTOAT U3 LLIECTUKIIEMMHBIX CUIOBBIX 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.

HomuHanbHoe Hanpsxenve® /Rated voltages* 440 B/V
HomuHanbHas yactora/Rated frequency 50 /60 Tu/Hz
HomuHanbHas mowwHocts/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
Make. snektpuueckoe neperanpsixerme/Max. overvoltage 1,1 Un
Make. neperpyska no Toky/Max. avercurrent 1,3In
Kowtponnepsi/Controllers MCE-12 F

3apepxka nepexniouenHus/ Switching on delay

20 mc/ms (cranpapTtHo/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

JuanasoH pabounx Temneparyp/ Temperature range

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

CreneHb 3awmrel/Protection degree

IP31

Ycranoeka/ Installation

B nometuenmm/Indoor

Coorsetcraue cranpapTam/Standards

IEC 60831, EN 60861, IEC 60439, EN 60439

* [pyrue 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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3GLIJMTHbIe d)Ml'Iprbl MCNONb3YOTCA B PACNPEAETUTENBHbIX CEeTAX
C BbICOKMM YPOBHEM FOPMOHMHECKNX HCKCI)KeHMFi, KOrfid KOHEeYHOM
uenblo sABNsEeTCs KomneHcauums peGKTHBHOﬁ MOLLIHOCTH HO OCHOBHOM
yacToTe.

OHm mcronbayiotes, 4tobbl M3bexaTb Neperpysk1 KOHAEHCATOPOB
FOPMOHMYECKUMM TOKOMM, OTBOAS MX OT 3eKTPoceTH. 3aLUMTHbIE
PUNETPBI YCTAHOBAMBAIOTCS MyTeM NOCNEROBATENLHOMO MOAKIIO-
YeHMs Fpoccenei K KOHREHCOTOPaM, TaKMm obpasom, uTobbl 3Ha-
YeHMe YOCTOTI HACTPOMKM BCEro BNOKA NEXano Mexay OCHOBHOM
HOCTOTO M HACTOTOM HUXHEM (kak npasuno, 5-#) rapmoHmku. Takum
06pasom, GUILTP XAPAKTEPH3YETCs BLICOKON MHEYKTUBHOM YCTOM-
YMBOCTBIO K MIOBbIM FOPMOHMUECKMM KONEBTHMSIM.

lMocnenoBaTensHoe coegMHeHWe APOCCENs C CMMOBLIM KOHAEHCO-
TOPOM MO3BONSET KOHAEHCATOPY PABOTATL C HAMPSKEHWEM BhILLE,
HYEM HAMNPSAXEHWE NUTAHUA. rIOSTOM)’, KOHAEHCATOpPbI, KOTOpPbIE 6)"
OyT COeAUHEHbBI C 3ALMUTHLIMA OPOCCENAMM, AOMKHbI 6bITb paccum-
TAHbI HQ pG6OT)’ C 60]166 BbICOKUM HAMPSKEHUEM, HEM 06b|‘-IHbIe
KOHAEHCATOPbI. q)l'iﬂpr AOJTXeH 6bITb HOACTPOEH Ha cpeaHee 3Have-
HUEe mexpy KONMUMYECTBOM FaPMOHMK, OTPAXEHHbIX 4)MJ'IprOM, n no-
BBILLIEHWUEM MOLLIHOCTH, FEHEPUPYEMOii B KOHAEHCATOope Ha 6a30BOM
yacrore.

Takxe HeOBXOAMMO MOMHMTb, YTO PECKTMBHAS MOLLHOCTb, obecrie-
umBaemas GUILTPOM HA HOMMHAMBHOM uacToTe (ot 50 o 60 ),
OTMUGETCA OT MOLLHOCTH, obecrieumBaemoii KoHaeHcaTopom be3
apoccenst. MpuHUMas BO BHUMAOHWE BCE BbILLECKA3AHHOE, APOCCenb
HOMXeH NoABMpaTLEA TaK, YToBbl €ro COMPOTUBMEHME COCTABNSNO
oKono 7% OT CONPOTUBIEHUS KOHAEHCATOPd. DTo obecrnequT yacto-
Ty HOCTPOiiKM, paBHyto, k npumepy, 189 Iy Ha 50 Tu. Takxe po-
CTYMHbI APYTHE 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 fo 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

Jpoccenb
Reactor

KoHngeHcatop
Capacitor
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Puc. 4 / Fig. 4

20 kB/kV

400 B/V

S,"=15 MBA/MVA

Cems
Network
S,"=240 MBA/MVA

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

100 kBr/kW 100 kBr/kW

100 kBr/kW

Qc
150 ksap/kvar

Mpumep/Example

HeobxopMmocTb HUCMONb3oBaHWS 3ALWMTHBIX PUALTPOB ANs
KOHEHCATOPA MOXHO YBMAETb B MPMBEAEHHOM HMXe Mpu-
mepe (Puc. 4). Jonyctum, uto Tok yepes npeobpasosaTesb
coctaensier 550 A 1 umeet cnepytoLiiee pacnpeaeneHme rap-

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

Barapes koHgetcatopoe Ha 150 keap (400 B) nmeet Homm-
HanbHbIi Tok 217 A. TokM rapMOHMUYECKMX COCTOBMSIOLLMX,
KoTopbie GyAyT NMPOXOANTL Hepes KOHAEHCATOP, MOXHO pac-
cumtats no dopmyne (3):

5
7
11

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

13

lanee, cpeHekBaAPATHHHOE 3HAYEHME TOKA, KOTOPBIM MOMO-
TUT 6aTapEs KOHAGHCATOPOB 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
7AA/A
288 A/A
108 A/A

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

Ic =—\/2172 + 3724+ 742 + 2882 + 108° = 385 A

Yto HamHoro Bbiwe 217 A, yKA3GHHBIX B TEXHMYECKWX
ACHHBIX KOHAGHCATOPHOM baTapen. JlaHHBIN cBEPXTOK npe-
BbILLGET ycTaHoBReHHble ctaHaapTamu IEC 6esonacHble
npenenbHbie 3HaueHMs. YTo AenaeT HEBO3MOXHBIM MOAKIHO-
yeHme BaTapen KOHAEHCATOPOB 6e3 3aLUMTHBIX GUILTPOB.

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 ANnA CTAHOAPTHOU KOHOEHCATOPHOW BATAPEUN
REACTOR FOR STANDARD CAPACITOR BANK

[poccenu INA/INR NPeAHA3HAYeHbI 1S pG6OTbI B CMCTEMAX 3neKTpOCHG6)KeHM$| C BbICO-
KWM YPOBHEM FOIPMOHMUECKUX MCKOKEHUi W obecrieumsaioT besonacHoe M HapekHoe obcry-
XMBAHMe 0bOPYAOBAHMS, KoppekTHUpyioLero koadbduumenT mowHoctu. [lpoccent coepm-
HeHbl MOCNEROBATENLHO C CUIOBbIMM KOHAEHCATOPAMM, OBPA3ys PE3OHAHCHBIN KOHTYP,
HOCTPOEHHBIN TAK, YTO Bech BHIOK MMEET MHAYKTMBHOE COMPOTMBIIEHME HA YACTOTAX BCeX
FOPMOHMK B YCTOHOBKE. DT Apoccent paspaboTaHbl CReLMAnbHO st NOCEAOBATENLHOMO
nopkstoyeHmst 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.

et

| |.r
=)

® HOMMHOMBHOE HOMPSIKEHNE CETH ...c.eneerenieieeeieiieieeee e 230/400 B/V
Rated voltages of the main
® HomunansHas yactota/Rated frequency..........ccvvevianeein. 50 - 60 My/Hz
* HomuHanbHoe HanpsieH1e KOHAEHCATOPA .. ..260/460 B/V
Rated voltages of the capacitors
© Tun dunistpa/Filter type ..o Huzkoit Hactpoiiku/Low tuning
® PezoHaHcHas yactota/Resonance frequency ....................... 189 Tu/Hz (7%)
® JlomycTrmble OTKIOHEHMS MHAYKTUBHOCTH .......vvaceeeeenenan. +3%
Inductance tolerance
® MOKCMMANbHASE MEPErPY3KA FAPMOHMKAMM «....eeeeverenrennenens 0,351n
Maximum harmonics overload
© KoHCTPYKUMA/ CONSHUCHON........vovoeeeii s INA: Antomumit/ Aluminium
INR: Mens/Copper
* TemnepatypHas sawmTa/Thermal profection ....................... Tepmoctar/By thermostat
® Yposetb nzonaumm/Insulation level...........ccccevviviiiiirinnnnn. 4 kB/kV

® Mogkntouerue/Connetion..............

INA: Antomuuesas wmHa/
Aluminium Bus Bar
INR: KnemmHas konogka/Terminal

Detans/Detail A

block 1 b

o CreneHb 3awmtel/Degree of Protection .........coeceeerenueeencns INA:IPOO/INR: IP 20 4_4_& E m[

* Knacc Temneparypei/ Category of temperature.................... Knacc/Class F (155°C) S

© YeraHOBKA/ INSIAllGHON ..o B nometuiermu/Indoor Reactor  Copacitor

¢ Cootsetctame craHaapTam/Standards............ccccvievrinennne. IEC 60289, EN 60289

06 ®@unobtp/Filter Pasmepsbi/Dimension (mm/mm) Macca MoTepn Ob6o3HaueHne
Code [ Q acp/kvcr) | Un®/M) | w d a b | Weightlorka) | (o | e code

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 % 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 M YaCTOTHI BoamoxHs no sanpocy/Other voltages and frequencies on request

www.lifasa.com
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OPOCCENU ONsi CTATUMECKOW BEATAPEU
REACTOR FOR STATIC BANK

Jpoccenn INAS/INRS npepHasHaueHbl anst paboTbl B CMCTEMAX SMEKTPOCHABXeHUs ¢
BbICOKMM YPOBHEM FOPMOHMHECKMX MCKAXKEHMM M CO CTATMHECKMMM KoHTaKTopamu. Oru
obecneunsatoT besonacHoe W HoaexHoe obcryXHBaHMe 0bOPYROBAHMS, KOPPEKTUPYIO-
wero koahduuMeHT mowHOCTH. [lpoccenm coeprHeHbl NOCNEROBATENBHO CO CTATH-
YECKWUMM KOHTCIKTOPOIMM M CHIOBBIMM KOHAEGHCATOPAMM, OBPa3ys PE3OHTHCHBIN KOHTYP,
HOCTPOEHHBIN TAK, YTO Bech BNOK MMEET MHAYKTUBHOE CONPOTUBEHME HA YOCTOTOX BCEX
FOPMOHMK B YCTOHOBKE. DTH APOCceni paspaboTaHbl CNeLMansHO A NOCNeAoBaTeNb-
HOro MopKItoyeHns K koHaeHcatopam cepun 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 ....onvieeeenreieeieenene 230/400 B/V

Rated voltage of mains
* HomuHanbHas yactota/Rated frequency..................... 50 - 60 Mu/Hz
* HomuHanbHoe HanpsixeH1e KOHAEHCATopa/ ............... 260/460B/V

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

Inductive tolerance
® MaKCHMAnNBHAS NEPErpy3sKA FAPMOHUKAMM ................. 0,351, N I I

Max. harmonics overload tiﬁ FJ
® KoHcTpyKums/ConstruChON ........ceuvevececeieeceeieeneenees INAS: Anommhuii/Aluminium ‘ w ‘

INRS: Menb/Copper

e TemneparypHas sawmra/Thermal protection .. .. Tepmocrar/By termostat p— . Herans/Detail A
* YposeHb usonsumu/Insulation level...............c.co........ 4 kB/kY D—% | Eﬂ
® Mopxniouerne/Connection .............c.cceeeeeeeveveueenenennn. Knemmnas konopka/ Terminal block TH
e CreneHb 3awmtsl/Degree of protection....................... INAS: IP 00/INRS: IP20 Ioocem Kowmmcarop
® Ycraroska/ Installation ..................... ..B nomewermm/Indoor Reactor Capacitor
e Cootsetctaue ctaHpapTam/Standards IEC 60289, EN 60289

06o3HaEHME ®unbrp/Filter Pasmepbi/Dimensions (mm/mm) Morepu x;‘;:. .2,6":3;:::::2

Code Qp, (ksap /kvar) U, (B/V) h w d Losses (Br/W) (kr/kg) Capacitor code
INRS40057 15 400 165 155 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 3HaueHMEe MOLLHOCTH, HAMPSKEHMS M YacToThl AocTyrHbl no 3anpocy/Other powers, tensions and frecuencias to consult
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KOHOEHCATOPbDI ANnA 3AWNTbI OT TAPMOHUK

CAPACITOR FOR HARMONIC PROTECTION

311 koHpercaTopbl LIFASA npegHasHadeHs! fnsi nocnefoBaTensHOro nopKIio-
yenmns k gpoccenam INR unm INA gnsa cospanmus HuskouacTotHbix (189 Tu)
dUNETPOB 3aLMTHI OT FOPMOHMK (HOMMHANBHOS MOLUHOCTL KOHEEHCaTOpa,
obosHaUeHHas B TaBRMUE, [OCTUIGETCS MM MOAKIIONEHMM K APOCCENsm).

Kongercatopbl FMLF 6binm cneupansHo paspabotaHsl ¢ yuetom Toro dakTa,
4YTO NMPW MOACOEAMHEHMM K Apoccenio, pabouyee HANPsxeHWe NpeBbiaeT
HanpsixeHue nutaxus. 3Havenmne uHaykumm ppocceneit INR u INA 1 sHauerne
emkocTu koHpeHcatopos FMLF cneumansHo paccumtaHsl Tak, 4tobbl npw

6@

1o

MOCNEAOBATENEHOM MOAKITIOMEHMH, PECKTMBHAS MOLLHOCTL GMILTPA COOTBETCT-
BOBANA YKO3GHHOM HO NACMOPTHOM TaBAMuKe. 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.

g9 - Pgeg

11

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

® YacToTa/Frequency .....c.vveveceeeereieeeeeeieeve e 50 - 60 My/Hz

o anektpui/Dielectric ........oveerereiriieieeieinen, Monunponunen/Polypropylene
® PaspspHbie pesnctops/Discharge resistors........... Integradas/Fitted

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

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

® Makc. 3neKTpUUYECcKOe NEPEHANPSKEHME .............. 1,1 Up

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

® Yposenb nzonsaumm/Insulation level...................... 3/15 kB/kV
® JlonycTMmoe OTKIOHEHME MOLLIHOCTM ................... -5/+10%
Power folerance
 Knumatuueckue ycnoems/Climatic range ........... -40/D (55°C)
© Boixombl/Terminals ....o..eeeeee e M10
® LIBET/COoloUr ... RAL7035
o Cootsetcteme cTangapTam/Standards................. I[EC60831, EN 60831

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

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

Obomarama | SEE/r | Qe | ue | o | Koo | Kepye | e ppocan
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 1155 400 460 550 10,9 INA40807

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

Dunbr| Duner Cetb KongeHcaTopbi Kopnyc Macca
AT Fitor Fitor Nerwork | Copaditors 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 28 INR69057
FMLF7912 10 8,4 690 790 270 3,5 INR69107
FMLF7915 12,5 10,5 690 790 270 3,5 INA69127
FMLF7918 15 12,6 690 790 270 35 INA69157
FMLF7924 20 16,7 690 790 270 4,2 INA69207
FMLF7930 25 20,9 690 790 270 5,0 INA69257
FMLF7937 30 25,1 690 790 270 5,0 INA69307
FMLF7943 85 29,3 690 790 460 6,8 INA69357
FMLF7946 37,5 31,4 690 790 460 6,8 INA69377
FMLF7949 40 885 690 790 460 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 %

O = | = [m=| == | 2= e
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 13,9 415 480 270 385 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! TeXHHUUYECKMX MAPAMETPOB, HANPSXEHMS W 4aCTOTbI Bo3moxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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KOHOEHCATOP ANA CTATUMECKOIO ®UINbTPA
CAPACITOR FOR STATIC FILTER

1 KoHpeHcaTopb! PAbOTAIOT HO OCHOBE OTKPBITOM TPEXA3HON Lienu (6 knemm) Ans
MCTONb3OBAHMS B CTATUYECKMX KOHBEHCATOpHbIX baTapesx. Onu paspaboTaHsl anst
nocrnepoBarensHoro nopkntoyermnst k gpoccensm INRS unm INAS pansi cozpanms Hms-
kouacToTHbIX (189 ) PUALTPOB FAPMOHMUECKON 3aLLMTEI (HOMMHABHAS MOLUHOCTb
KoHAeHCaTOpd, 0BO3HAYEHHAS B TABNMLE, ROCTUICIETCS MU MOAKITIOYEHNM K Fpocce-
nsim). Konpercaropsl FMLFS 6binu cneupansHo paspabotarbl ¢ yuetom Toro dbakta,
4TO MpH MOACOEAMHEHMM K Jpoccenio, pabouee HAMPsXeHWe MPEBbILLAET HANPSXe-
Hue nutanus. 3Hauenne uHpykumm apocceneit INRS m INAS u sHavenmne emkocTy
koHpeHcaTopos FMLFS creupanbHo paccuntanbl Tak, 4Tobbl MpW NocnenoBaTenbHOM
MOAKITIOUEHMM, PEOKTUBHAA MOLUHOCTb GUIILTPA COOTBETCTBOBANA YKA3AHHOM HA
nacnopTHol Tabnuuke.

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 voltage 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)KEHME/ Rated vo|fc19e ........... 460 B/V
® YacToTa/Frequency ........vveeeceeecveveieieeceeieienenen, 50 - 60 My/Hz €@ /Mo 69 - P29
® uanextpuk/Dielectric .........oceerereieiiieeeieinenn, Monmnponunen/Polypropylene AAR
® PaspspHble pesnctopsl/Discharge resistors.......... Bcrpoennbii/Fitted c -
* Motepw ausnextpuka/Dielectric losses ................. <0,2 B/ksap / W/kvar
 Obuyme notepu/Total losses..........ocoererrirerinnen. < 0,4 B/ksap / W/kvar (] B L
* Makc. anekTpuyeckoe NepeHanpsKEHKe ............... 1,1Un <
Max. Overvoltage
* Makc. neperpyska no Toky/Max.Overcurrent 1,314
® Yposetb usonaumm/Insulation level...................... 3/15 kB/kV |

® JlonycTmoe OTKIIOHEHME MOLLIHOCTH .......cveuene... -5/+10%
Power tolerance
* lnanasoH pabounx temnepatyp/Climatic range ..-40/D (55°C)

© Krnemmbl/Terminals ........oeeveeeeeeeeeeeeeeeeeeeeeeeeenenns M10
® LIBET/ColoUr ... RAL7035
e Coortsetctaue cTaHpapTam/Standards................ IEC60831, EN 60831

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

®unbrp/Filter | ®unbrp/Filter Dunb Cetb K TOpbI Kopnyc M
Oﬁo::r:’:euue Q, (KB:F{/ kvar) Q, (KB:[{/ kvar) Fillerp Network Capacitor: B';x’ Weight nl{eacior
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 50 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 3HAYEHUA TEXHUHECKMX MNAPAMETPOB, HAMPSAXEHUA U YACTOTbl BO3MOXHbBI MO 3GI'IpOCy/O'hSI' ratings, VOhCIgSS and Frequencies ovai|ob|e on requesf
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3awumTtHble duneTpbl / Protection Filters

52

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

e CreneHb 3GLIJMTbI/ Degree of protecﬁon
¢ Liget/Colour .......
* Ycranoeka/ Installation
* MonTax/Assembly

® BHewwuHss TexHuueckas uxdopmaums

.................... /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 OBTOMATUYECKMM BbIKNIOYATEND

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

® Paamepbl/DImMensions ...........cceeeeeeeieireeniennes 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
BATLVF4044175 175 25+50+100 7x25 1.2.4. 145 365
BATLVFA044187 187,5 12,5+25+50+100 15x12,5 1.2.48. 155 375
BATLVF4044200 200 50+50+100 4x50 1.1.2. 165 380
BATLVF4044220 220 20+40+2x80 11x20 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
BATLVFA044400 400 4x100 4x100 111 331 460

[pyrue 3HaUeHMs TEXHUUECKMX MAPAMETPOB, HAMPSXEHMS M YACTOTHI BO3moxHbI no 3anpocy/Other ratings, voltages and frequencies available on request
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CO CTAHOAPTHbIMU KOHTAKTOPAMMU
WITH STANDARD CONTACTORS

S19}|14 uol3odjold / 1adiaunc aiIqHLIumeg

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

* Kontponnep/Controller..........ccovviunierineiniancs PFCL Elite

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

* Konpercatopbl/ Capacitors .............c.ovevreneen.n. Tun/Type FMLF

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

* Mepsi sawmTsl/Protection steps Mpenoxpanurenn/Fuses

NHOO

¢ Crenenb 3awptsl/Degree of protection............. 1P21

® LUet/Colour .......oeviiiieiceeee, Cepuiii/Grey RAL 7035

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

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

mounting
® BHeluHsis TexHuueckas UHGOPMALMS................. ... /5 (He BxrioueHO ® [NOBHBIN BBIKMIOYATENb MITM OBTOMATUHECKMIA BBIKIIOHATEND
External Tl 8 coctas/not included) Main switch or Circuit breaker

* Dimensiones/Dimensions ................c.ccceurueennnn. 1100x650x19200mm * 3awpTa ot 3ambikaHus Ha semnio/Leakage protection

O6o3HaueHne Qp, (ksap/kvar) CrpyxTypa War Mporpamma Qp, (xeap/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 1.22. 372 585
BATLVF6044475 475 25+50+4x100 19x25 1.2.4. 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

[pyrue 3HaueHUs TexHUUECKMUX NAPAMETPOB, HAMPSXEHMS M YaCTOThI BoamoxHb no 3anpocy/Other ratings, voltages and frequencies available on request
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3awunTHble hunbTpbl / Protection Filters .

54

ABTOMATUYECKUE BATAPEU C ®UNLTPAMU/AUTOMATIC BANKS WITH FILTERS
B AT LVF 8 0 0 CO CTAHOAPTHbIMU KOHTAKTOPAMM

WITH STANDARD CONTACTORS
575 ... 800 kBap

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

o Konrponnep/Controller............ccovevriieeininnnn. PFCL Elite

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

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

® [1poccenm/Redctors ..........cceveveiiereeiereeiiennnn. Tun/Type INA

© Mepbi 3awmTbl/Protection steps........................ Mpenoxpanurenm/Fuses

NH00

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

0 Lget/Colour ... Cepsiii/Grey RAL 7035

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

© Montax/Assembly ..........coveurirneiniriincrenes HanonbHbii/Floor mounting BcriomorarensHoe osopyaosAHmnE/ ACCESSORIES

® BHeluHsis TexHMueckas MHGOpMALMSL................ ... /5 (He BknioueHo ® [NOBHbBIM BLIKIOYATENb MMM ABTOMATUHECKUI BBIKIIOHATENb

External Tl B8 coctas/not included) Main switch or Circuit breaker

® Pazmepb!/DIMENnSIoNns «........c.ceeereeeerereeeeneeennes 1500x650x1900 mm/mm @ 3awmta ot samsikaHus Ha semnio/Leakage protection

O6o3Hauenne Qp, (ksap/kvar) CrpykTypa War Mporpamma 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+504+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 11 661 1000

[pyrue 3HaueHUs TeXHUUECKMX NAPAMETPOB, HMPSXEHMS 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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* HomuHanbHoe anpﬂerue/ Rated vo|tcges

* Kontponnep/Controller
* Pabouas nporpamma/Working program...........
* Konpercarope/Capacitors
* [ipoccenm/Reactors
* Mepbi sawmTbl/Protection steps...........cccvenee..

¢ CreneHb 3awptsl/Degree of protection.............
® LUBeT/Colour ..o
® Ycranoeka/ Installation

© MonTax/Assembly ..........occcovieieiiiiiiinnn,

® BHeluHsis TexHuueckas MHpopMaLMS................
External Tl
® Pazmepei/Dimensions

* [Mopkniouerme/Connection ...........cccveveeeeeen...

650

440B/V 50 - 60 lu/Hz
PFCL Elite

10 onumii/options
Tun/Type FMLF
Tun/Type INA
Mpenoxparmrenn/Fuses
NHOO0

P21
Cepsiti/Grey RAL 7035
B nometuermm/Indoor
HanonbHbiit/Floor
mounting

.../'5 [He BKnioyeHo

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

® [NOBHbIN BLIKIIOYATENb MM ABTOMOTUHECKMIT BBIKIIOYATED
Main switch or Circuit breaker
* 3awmTa ot sambikaHus 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)
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

Jlpyrue 3HaueHMS TEXHUUECKMX MAPAMETPOR, HAMPSXEHMS W HaCTOTbI 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 Hanpsxerme/Rated voltages ......440 B/V 50 - 60 Mu/Hz

* Kontponnep/Controller............ccooevriiuerrinnnnn. PFCL Elite

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

* Korpercatopbl/Capacitors ............c.o.eeurenens. Tun/Type FMLF

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

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

NHOO0

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

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

® Yeraroska/Installation ............cocoooieevriiieiinnnn, B nometuenmu/Indoor

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

mounting
® BHeluHsin TexHuueckas MHGOPMALMSL................. ... /5 (He BxnioueHo
External Tl & coctas/not included) ® [MaBHbIN BBIKAIOYATENb MM ABTOMATMHECKWUI BBIKIIOYATENb

@ Pazmepbl/ DIMensions ..........ceeeeereriierereenennens 2200x650x1900 mm/mm  Main switch or Circuit breaker

® Mogxniouerme/Connection..............ccceeeeeeeueenenn 2 Bxopswmx/incoming * 3awmra 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 12100 12x100 11 992 1390

[ipyrue 3HAUEHUS TEXHUYECKMX MAPAMETPOB, HAMPSXEHMS M YOCTOTEI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request
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C TUPUCTOPAMMU
WITH THYRISTORS

¢ HomuransHoe Hanpsixenme/Rated voltages ......440 B/V 50 - 60 Mu/Hz
* Kontponnep/Controller...........ccovviuniniiinenncs PFCL Elite

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

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

* Mepbi sawmtbl/Protection steps...............c........ Mpepoxpanutenn/Fuses
NHO0

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

¢ LUget/Colour ......oeviiiieieiice, Cepuiii/Grey RAL 7035

® Yeraroska/Installation .............cceveeieieirinnnn. B nometuernm/Indoor

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

mounting
® BHeluHsis TexHuueckas UHGOPMALMS. ................ ... /5 (He BkroueHO ® [NOBHbIN BBIKIIOYATENb MM ABTOMATUHECKMIA BBIKIIOHATEND
External TI B coctas/not included) Main switch or Circuit breaker

® Pasmepbl/Dimensions .............ccveeueeeeerneeenen. 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 25425+2x50 6x25 112 124 355
BATLVFS4044175 175 25+50+100 7x25 1.2.4, 145 365
BATLVFS4044187 187,5 12,5+25+50+100 15x12,5 1.2.48. 155 375
BATLVFS4044200 200 50+50+100 4x50 112, 165 380
BATLVFS4044220 220 20+40+2x80 11x20 1.2.4, 182 390
BATLVFS4044250 250 50+2x100 5x50 122, 207 390
BATLVFS4044275 275 25+50+2x100 11x25 1.2.4. 227 395
BATLVFS4044300 300 50+50+2x100 6x50 112, 248 410
BATLVFS4044350 350 50+3x100 7 x50 122, 289 430
BATLVFS4044400 400 4x100 4x100 110 331 460

[pyrve 3HaueHUs TexHUUECKMX NAPAMETPOB, HOMPSXEHUS M YaCTOThI BoamoxHbI no 3anpocy/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............ccovevriieeininnnn. PFCL Elite
® Pabouas nporpamma/Working program........... 10 onumii/options

 Konpencaropl/Capacitors Tun/Type FMLFS

® [1poccenm/Rectors .........cceveveiereeeriereeirennnn. Tun/Type INAS

© Mepbi 3awmrbl/Protection steps...............co....... Mpenoxparurenm/Fuses
NH00

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

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

...Cepuiii/Grey RAL 7035

...B nometermm/Indoor

® MonTax/Assembly ...........ccoviviiriiniieinnn, HanonbHbiit/Floor
mounting

® BHeluHss TexHuyeckas MHci)opMdu,Mﬂ/ External Tl.. .../5 (ne BknioueHo

B8 coctas/not included)

® [IOBHbIM BBIKIOHATESNb MIM OBTOMATMYECKMIM BLIKNIOYATEND

Main switch or Circuit breaker

® Pazmeps!/DIMENSIoNS «........c.ceevreercerereeeenieennes 1360x650x19200mm * 3awpta oT 3ambikanms Ha semnio/ Leakage protection
O6o3Hauenne Qp, (keap/kvar) CrpykTtypa War Mporpamma Qp, (keap/kvar) Macca
Code 440B/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 50+5x100 11x50 122 455 650
BATLVFS6044600 600 6x100 6x100 1.1.1. 496 680

[pyrue 3HaueHUs TeXHUUECKMX NAPAMETPOB, HMPSXEHMS M YaCTOTbI BoamoxHb no 3anpocy/Other ratings, voltages and frequencies available on request
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C TUPUCTOPAMMU
WITH THYRISTORS

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

e Konrponnep/Controller.............ccoccuvunne. .PFCL Elite

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

* Korpercatopbl/Capacitors .............co.veueenn.. Tun/Type FMLFS

® [poccenm/Reactors ..........ccoveueireruniereennienenn, Tun/Type INAS

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

* Crenenb sawpmtsl/Degree of protection. P21

e Lser/Colour ......cccooverviieiieie, .Cepiit/Grey RAL 7035

® Yeraroska/Installation ............cocoooveveiiieiinnnn. B nomeruenmu/Indoor

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

® BHeluHss TexHmueckas MH4>opM0um|/ External TI.. ... /5 (He BxnioueHo
B coctas/not included)

® [ABHbIM BLIKMIOYATEND MM OBTOMOTUYECKMI BbIKIIOYATENb

Main switch or Circuit breaker

® Paamepbl/DImMensions «........c.oceveeeeeeeereeninennes 1760x650x1900mm * 3awmra ot sambikanms Ha semnio/ Leakage protection
O6o3HaueHne Q, (keap/kvar) CrpykTypa War MNMporpamma Qp, (ksap/kvar) Macca
Code 440 B/V Composition Steps Program 400B/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 1.22. 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 YACTOTHI 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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¢ HomunansHoe Hanpsixenme/Rated voltages ......440 B/V 50 - 60 Iy/Hz

e Kontponnep/Controller...........covviunieincenianes PFCL Elite

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

o Konpercatopbl/Capacitors ............ccveeerereneen. Tun/Type FMLFS

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

® Mepsi sawmTsi/Protection steps...........cc.eeeeee.. Mpenoxpanmtenn/Fuses
NHO0

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

® LBet/Colour ..., Cepuiii/Grey RAL 7035

® Yeraroska/Installation ..........c.eeveeieirerinnnnne, B nometuermn/ Indoor

© MonTak/Assembly ............oooviieiiiiiiinnn, HanonbHbiii/Floor
mounting

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

cocras/not included) ® [NABHLIM BLIKMIOYATEND MM AOBTOMOTUYECKMI BbIKIIOYATENb

® Pazmepbl/DIMensions ............ceeeeueeririierenennnns 2290x650x1900 mm/mm Main switch or Circuit breaker
® [Nopkniouermne/Connection ...........ccceeeeererenen. 2 exopsiwyx/incoming * 3awpmra ot sambikaHus Ha semnio/Leakage protection
O6o3Hauenne Qp, (ksap/kvar) CrpykTypa War Mporpamma Qp, (keap/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 1750 122 702 1050
BATLVFS100440875 875 25+50+8x100 35x25 12.4. 723 1075
BATLVFS100440900 900 50+50+8x100 18x50 1.1.2. 744 1090
BATLVFS100440950 950 50+9x100 19x50 122 785 1120
BATLVFS100441000 1000 10x100 10x100 111, 826 1145

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

www.lifasa.com




C TUPUCTOPAMU
WITH THYRISTORS
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* HomuHanbHoe Hanpsxenve/Rated voltages ......
* Kontponnep/Controller............ccooeveieieeininnnn.
® Pabouas nporpamma/Working program...........
* Korpercatopbl/Capacitors ............c.cceveeeennsn.
® [ipoccenu/Reactors

* Mepbi sawmtsl/Profection steps..........cccoceeeeene.

e CreneHb sawmtsl/Degree of protection..............
® LUBeT/Colour ...
® Yeraroska/Installation ...........cccovveieieiiriinnnn.
* MonTax/Assembly

® BHELLHSIS TEXHUYECKAS MHPOPMALMS. .......ev.e.
External Tl
® Pasmepsi/Dimensions

® Mopkniouerme/Connection............c.ccoceevevennn..

440B/V 50 - 60 Tu/Hz

PFCL Elite
10 onumii/options
Tun/Type FMLFS

..Tun/Type INAS
Mpeaoxpanmtenu/Fuses

NHOO
P21

Cepuiii/Grey RAL 7035

B nometuermu/Indoor

.../'5 (He BknioyeHo B
coctas/not included)

..HanonbHbiit/Floor mounting

2720x650x1900 mm/mm

2 exopswmx/incoming

© [NOBHbIN BBIKMIOYATENb MM ABTOMATUYECKMIA BbIKMIOHATENb
Main switch or Circuit breaker
* 3awmTa oT 3aMbikaHms Ha 3emnio/Leakage protection

O6o3HaueHne Q, (ksap/kvar) CrpykTtypa War 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

[ipyrue 3HAUeHUS TEXHUYECKMX NAPAMETPOB, HAMPSXEHMS U YaCTOTEI BoamoxHb! no sanpocy/Other ratings, voltages and frequencies available on request

www.lifasa.com
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DunbTpbl FTAPMOHUK

O d)MJ'IprbI MCNONb3yloTCA B CNy4dsx, koraa OCHOBHOM uenbto AB-
NAETCA CHUXEHWE YPOBHS FOPMOHMYECKMX MCKODKEHUM B MUTAIOLLEM
Liernu, a He KOMMEHCALMS PEAKTUBHOM MOLLHOCTM.

OCHOBHblMM |'|p06neMC|MM, BbI3BAHHbIMM erMOH”"‘IeCKMMM UCKQaXe-
HUSIMM, M TPEDYIOLMMM PELLIEHMS, SBASIOTCA CrieAyIoLLme:

L4 I-IOMeXM B TeneKOMM)/HMKCILLMOHHbIX CUCTEMAX,

* Konebanus HanpsikeHus ceTh;

* Hopywenme paboTsi sneKTpOHHBIX CUCTEM;

* Heycroiiumeas paboTa OpraHos yNpaBReHus 1 30LUMTHBIX pere;
® Cbou paboTbl TpaHchOpMATOpOB M [BMraTENel B Cuy Neperpe-
BQ, BLI3BAHHOTO NOTEPAMM HO CEPREUHMKE;

¢ [eperpeB 3aLWMTHBIX NPEAOXPAHMTENEH AO TOKOM CTEMEHM, MpH
KOTOPOM HE3HOUMTENBHBIN BCMNECK HO JIMHMU BERET K UX Neperopa-
Huto.

DunLTPbI FAPMOHMK, KOK MPABMIO, COCTOAT M3 HECKOMbKMX pUILT-
POB TMMNA €ApOCCENb-KOHAEHCATOP, HACTPOEHHBIX HA YACTOTY rap-
MOHMKHM, KOTOpYIO Heobxopmmo nopaBuTs. DakTiueckn, GUALTPbI
HOCTPOEHb! HO YCCTOTY HECKOMBKO HUXE HOCTOThI FOPMOHMKM.

CriefiyeT OTMETHTb, UTO COMPOTHEEHME BCEX BUITLTPOB HUXE UOCTO-
Tbl HOCTPOWKM, B PE3YMBTATE YEro OHM TAKKE CMOCOBCTBYIOT KOM-
MEHCALMM PECKTMBHOM MOLHOCTM HO OCHOBHOM YOCTOTE, XOTb M B
Mmarnom obbeme.

YcTaHOBKA GUIETPOB BIMSIET HO TOMONOTMIO CHCTEMBI SMEKTPOCHA6-
xerust. Mo 3ol npuumHe, dunbTpbl AOMXHBI BbITE Pa3PABOTAHBI HA
OCHOBE TLLATENBHOO M3YHeHMs M OHOMM3A BCEH CHCTEMBI.

B 3aBMCMMOCTH OT 0BRACTH MPUMEHEHMS, BBIMYCKAIOTCA PO3NMYHbIE
THNbI GUnbTPOB:

® OunbTpbl TpeTbel rapmoHukm HBF-T;

® OunbTp usonsumm TFA;

* AbcopbumonHbiii dunstp 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:

* Inferferences 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
* High pass filtler HPF
* Active filter SINAF 2.0
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®UNLTP TPETbEU TAPMOHUKN
THIRD HARMONIC FILTER

®unstp HBF-T paspabotaH ans nopaeneHus TPeTbel rapMOHMKM MyTem COKPa-
LLIEHWs! TOKOB HEMTPANBLHOTO NPOBORA B TPEXA3HOMN YCTAHOBKE, B Cry4ae, KOrAd
YCTQHOBREHA CBA3b C HEHTPANbHOM Pa30M. ITO B OCHOBHOM NACCHBHBIE PUIETPLI C
naparnenbHbIM COEANHEHMEM MHOYKTUBHOCTH M KOHAEHCATOP, XAPAKTEPM3YIOLLMECS
CreAyIOLMMM NPEUMYLLIECTBOMM:

* CokpalteHue TpeTbei rapmormku go 20%;

® 3HAUMTENBHOE COKPAILLEHWE PYrHMX FAPMOHMK;

¢ CokpallieHne Toka B HEMTPanK;

 CokpalLeHne NoTepb B YCTAHOBKE;

® YMeHbLUEHME NOMEX;

* YaenuueHne 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

e Reduction current of neutral absorbed

® Reduction of losses in the installation

® Reduction of the interferences

* Improvement of the power factor

¢ Hanpsixerve mexay $basoit U HEHTPANBIO............ceevreenennes Jlo/Up to 750 B/V
Phase-neutral tension

© YaCTOTA/FrEQUENCY ...t 50/ 60 y/Hz

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

* Make. nepexogHbiii Tok/Current max. transitory....

* Koncrpykumsi/Construction
e CreneHb 3awmtbl/Degree of protection.............ccoveveieeinne. IPOO/IP21

@ LUBET/COlOUr ... Cepniii/Grey RAL 7035
* Ycraroska/Installation ...

..B nometuermm/Indoor

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

¢ [luanazon pabounx Temnpartyp/ Temperature range............... -10/+50°C
© 3aWUTA/ProteCtion ..........c.cueveveieieiieieieieieeieeeeeeeee e P21
Pazmepbi
Tox Dimensions
Current
(mm/mm)
Te 3kKa
6A 300x200x200 Pacripene- | Lo APy
L1
10A 300x200x200 uTenshas
naHenb
16 A 300x200x200 Distribution
25A 370x280x300 panel .
2A 370x280x300 " g "
50 A 370x280x300
63 A 370x420x370 e HBF-T
100 A 370x420x370 HBF-T Filter
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OUNLTP N30NALUUN TPETLEN FAPMOHUKMU
THIRD HARMONIC ISOLATION FILTER

B ycTaHoBKkax ¢ HOrpy3kamu, reHepupytoLLMMU TPETLIO FOPMOHMKY, 3HAYEHMe
TOKQ, MAYLLEro Mo HEMTPANbHOMY MPOBOAY, MOXET BbiTh Bbille, Yem B $asax,
Aoxe ecnm Harpysku cbanaHcuposaHsl. Hanbonee nopxomsimm peluermem
ACHHOM Npobrembl SBNSETCS UCMONB3OBAHWE CMELIMANBHOTO 0bOPYAOBAHMS AN
unsTPaLMK TpeTbel rapmoHMKkM. 1o 0BOPYACBAHHE, KOK NPABKIO, COCTOMT M3
Tpexa3oBoro TPAHCHOPMATOPA, C COBRMHEHMEM TUIMO «3BE3RA-TPEYTONBHUKY,
WM3OMMPYIOLLIEro TOK TPETbEN FAPMOHHKM, O TAKKE NOACCUBHOTO GMALTPA, COKPA-
LLIQIOLLIETO MATYIO 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 Tpaxcdopmarop/Isolating transformer:

¢ HoMUHONBHOE HAMPSXEHME ................ 3x400 B/V
nepemuHoi obmotkm/Rated voltage
of the primary

® HoMMHONBHOE HOMPSKEHHE. ................. 3x230 B/V
BTOpPHuHOI obmoTku/Rated voltage
of the secondary

® Yactota/Frequency ..........coveererunenn. 50 Mu/Hz

* Mopknioueie nepemniHoi 0bmoTKM ...... Tpeyronshmk/Delta
Primary connection

* MopkntoueHme BTopuuHOI 0BMOTKM ...... 3Be3pa/ Star
Secundary connection
® Mpoeoaa /Wiring ........coeveveveerereennn. Mepb/Copper
3awwmra/Protections:
® Pabouas uens/ Control circuit.............. JByXnoniocHbINA ABTOMATMYECKMI

Boikiodarens Ha 6 A/6 A bipolar
circuitbreaker

Bxon/Input

Uy WIN PE
2

* Cunoeas uenb/Power circuit ................ TpexdasHbili nepexniouaTens ans o :A g
3AWnUTbl OT 3AMbIKAHMA HA 3EMIO Ly I it :g l
Three-phase earth leakage switch e
(30 Ao/to 300 mA/mA) U2 W2PE
* [luanazoH paboumx TemMnepaTyp ......... -10/+40°C Beixon/Output
Climatic range
® 3awmta/Protection ...........cceeveueennn. P42
O6o3HaueHwe Hu:::ﬂ):::ue Un B/) Pasmepbi/Dimensions (mm/mm) .Mucco
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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ABCOPBLUWOHHbIN ®UNLTP
ABSORPTION FILTER

AbcopbuponHble GURLTPLI MCMONb3YIOTCA B TeX CyudsX, KOFAA HEOBXOAUMO CHU-
3UTb FOPMOHUUECKME UCKCKEHWS TOKA M HOMPSKEHWS B CUCTEME SHEProCHABXEHMS.
AbcopbuyonHble GUNETPbI UIFOTABNMBAIOTCA HA 603e KOHAEHCATOPOB, MOCHEROBA-
TENbHO COBAMHEHHbIX C APOCCENSMHU, HACTPOEHHBIX HOl YCCTOTY NORUBAAEMON 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 OCYLLECTBISETCS C MOMOLLBIO
TENMoBbIX AATYMKOB, POACMIONOXEHHbIX 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.

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

* Yacrora cetn/Network frequency........50 (60) Mu/Hz
* Hacrpoiika dunstpa/Filter tuning.........5°, 7°,11°,13°
® Perynuposanue/Regulation................. Tokom unu rapmonukamu/by current or by
harmonics
® CreneHb 30T .........ooviiniiinanen, P20
Degree of protection
® Koncrpykupsi/Construction.................. Mertannmueckmit wiad/Metal cabinet
* Liser wkada/Cabinet colour-.. ..Cepniii/Grey RAL 7035

¢ Ycramoska/ Installation B nomelueHmm (HanonbHbIA MOHTAX)

Harpyaka/load

Indoor (floor mounting)
¢ Coorsetcreme cranaaptam/Standards...|EC 60831, IEC 60439, IEC 61642

Korrponnep

11

1

I
.
o
&
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50 ru/Hz 400 B/V Conteler
Hacrpoiika M W ToK raj P G O o e
abcopbumonnoro dunstpa |  Maximum harmonic current ( Q/Nk ) lrms (A/A) 0o TN SNV NV Gl Bmale
Absorption Filter tuning (A/A) Keap/kvar Punsp/Filler 189 Tw/Hz
5°,7°,11°,13° 40 20,0 50
Mpumep kombuHmMposarHoro dunstpa/ 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 cneumansio paspaboTaHsl Ans NORABNEHHsS FOPMOHMK TOKd, noTpeb-
NISIEMOTO 6-MMMTYTIBCHBIMK CHIOBBIMM NPEOBPA3OBATENSAMM, TAKMMH KK NpeobpasosaTent
YacToTbl Ans anekTpoAsMraTeneli, broku becnepeboiHOro NuTaHMS, cBapouHoe obopy-
AoBaHMe M T.A. B ocHoBHOM, 5TO naccueHble GUALTPLI HO OCHOBE MOCNEROBATENEHO-
NapPannenbHO COBANHEHHbIX KATYLLEK MHAYKTUBHOCTM M KoHpeHcaTopos. (OcHosHas dyHk-
UM 3aKnio4aeTcs B GUALTPALMM 5+ W 7-i TAPMOHWK TOKA M CHIKEHMW ypoBHs 11+ 1
13-# rapmotmk Toka). C nomowypio unsTpos HPF BO3MOXHO CHM3MTL YpOBEHB MONHOTO
koadduumerTa rapmoruk () po 3Hauermii Huxe 8%, uto bonblue, Yem Npu NPOCTOM
cokpalueHnmn BxofaHoro 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 () 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 npeobpasosatens bes punstpa  BxoaHoit npeobpasosatent bes apoccens BxopHoii npeobpasosarens ¢ dunstpom 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 400 ~ 480 B/V

© YACTOTA/FIEQUENCY ..ot 50/60 y/Hz

¢ CpepHeksappaThueckuii Tok Harpy3ku (Ic)/RMS load current (I¢) 4...1000 A/A

* Makc. neperpy3ska/Max. overload.............cooieiiiiriiiriniiciee e 1 mur/min. a 1,5 ¢

¢ OrdunsrposaHHbiit cpepHexasappatrdeckuii Tok (If)/Filtered RMS current (If) ..... 1,6 ... 72 A/A
® THD ocraTouHoro Toka/THD residual current ..........c.oceveecerencenieineineeenes

* Mapenme Hanpsxetms Ha | /Voltage drop at I
© KOHCTPYKLMSA/ CONSITUCHON. ...ttt
e CreneHb 301upTbl/Protecion degree ...........ocooeuviveveiiieiieieiieeeieeeeeiens

@ LUBET/COlOUN ..ot s Cepuiii/Grey RAL 7035
© YeraHoBKQ/INSIAIGHON ........voeeeceeeeeee e B nometuermm/Indoor
© MOHTOK/ASSEMbIY ... Tun A/B: Hactentbiit, Tun C/D: HanonbHbIM
A/B type: Wall mounting, C/D type: Floor mounting
e CootBetcTaue CTAHAAPTAM/ SIANAAdS........oeiveviieiiiei s EN 60439, EN 60831, EN 50081-1, EN 50081-2
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OUNBTP BbICOKUX YACTOT
HIGH PASS FILTER

THE) (WP
W ]
Punsrp HPF MpeobpazosaTens
lNon+oe conpotuenetie HPF Filter Converter I I
uer/Mains impedance iy ch 7
—L = f\'l;x ey m
(S Mpeporpa- | 7/ () [ iH ‘BEEEE
kr “ | HUTenb '\ﬁ w ] — “BEE B “EEEEE
— w) € o e Tun A Tun B Tun C Tun D
j_ Atype B type Ctype D type
C
o
cp AP Ordunnrp 5
R e T I B
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

[lpyrve 3HaueHMs: TOKa, HAMPSKEHHS M YOCTOTBI AOCTYMHbI N0 3anpocy. Harpysku, ans KoTopbix HEOBXOAUMA MIHOBEHHASH KoppeKLMs, AocTynHbI no 3anpocy./Other current, voltages
and frequencies available on request. Loads which need an instantaneus correction available on request.
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AKTUBHbINA ®UNbLTP
ACTIVE FILTER

Axtuenbiii dunstp SINAF 2.0 - 10 yctpoiicteo, paspabotarHoe
ANst YCTPOHEHMS! HEUCMPABHOCTEN, KOTOPbIE MOTYT BO3HMKHYTb B
TpexasHol yeTbIpex-NPoBOAHON ycTaHoske. PUALTP BLINORHSET
crenyioLume GyHKLM:

® OuneTPALMS FAPMOHMK;
* Banacuposka Toka $as;
* Koppekups kosdpuLMEHTT MOLLHOCTH.

370 MpeansHoe peLueHne ANs YCTAHOBOK C BONbLLMM KONMUECTEOM
0AHOPA3HBIX M TPEXPA3HBIX HArPY3OK, FEHEPHPYIOLLMX FAPMOHMKM,
TAKMX KOK KOMMbtoTeps!, Brioku GecriepeboiHoro nUTaHKs, oceTH-
TenbHble NprBOpBI W NopbemHoe obopyAOBAHHE.

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.

O6o3HaueHune I:"u:me.p ™! 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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AKTUBHbIN ®UNLTP
ACTIVE FILTER

®unstp SINAF 2,0 nossonsiet BLIGOPOHHO NOACENSATL FAPMOHMKM C
MCMIONb3OBaHWEM KOHUIypaLwii opraHos ynpasnerus DSP. SINAF
KOPPEKTUPYET KOK CyLLECTBYIOLLYIO TPETbIO FAPMOHUUECKYIO COCTOB-
NSOyl B HEMTpanbHON dase, TaK M HechanaHCHPOBOHHBIN TOK
npwu 50 l'u, gocTuras NPakTUHeckM HEMTPANLHBIX 3HAYEHMI TOKOB.

@unitp SINAF 2,0 ponxe 6biTb NOAKIIOEH NAPAANENLHO C HArpy3-
Kamu, KoTopble Heobxommmo ckoppekTuposatb. Punstp Tpebyet
HelTpanbHoi $basbl 1 He MOXeT PaboTaTb B TPEXMPOBORHBIX CUCTe-
max (6es HeliTpankHoro nposopaal).

Koppextupytowwas crnocobHocts dunistpa SINAF 2.0 eoipaxaetcs
B TEKYLLIEM 3HAYEHWUM CpeaHeKBOapaTHIHOro Tokd. JlocTynHas kop-
PEKTUPYIOLLOS CNOCOBHOCTE MOXET BbiTh MCMONb3OBAHA AN Bbi-
nonHeHus Tpex GyHKLMI: GUALTPaLMS, BANAHCMPOBKA, KOPPEKLMS.
Dunitp SINAF xapakTtepusyetcs aBymst BUAAMM KOPPEKTUPYIOLLIEH
cnocobHocTH:

* CpeHeKBAAPATMUHOE 3HAYEHWE TOKA, KOTOPOE BLIBOAMTCS

YCTPOHCTBOM B a3HbIN NPOBOR;

® CpeHeKBAAPATMUHOE 3HAYEHWE TOKA, KOTOPOE BLIBOAMTCS

YCTPOMCTBOM B Hynesoi NpOBOf, HE3UBMCMMO OT dasbl.
JloctynHas koppekTupytolwas cnocobHocTs nposoga B 1,5 pasa
npesbiaeT Ga30BYI0 EMKOCTb. DTO NO3BONSET KOPPEKTMPOBATH
CUCTEMBI C BbICOKOM TPETHEN MIPMOHUYECKOM 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 Tparcdopmatop Toka HAIPY3KA
MAINS is Current fransformers _|'5' LOAD
L o i+
Lz ]

; ?

SINAF 2.0

TG AETAE
ACURA Fa TR

LIFABA

CTOPOHA CETU CTOPOHA HATPY3KM
MAINS SIDE LOAD SIDE
L1 m
m
Lz = o
= & E
L3 m C.-
W Whes
—
-
e 2,5 me?/mn’
oL LN P
AxTUBHBIN GUnbTP E:h
Active filter i
ILE]
| Skl
* & I —

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

Puc. 2/ Fig. 2: BrHewHme nogknouerms/External connections
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AKTUBHbIA ®UNBTP
ACTIVE FILTER

MOZENN/MODELS SINAF440025 | SINAF440050 | SINAF440100 | SINAF440150 | SINAF440200
Toku rapmonmueckux coctansioux $as/Harmonic phase current 25 ARMS 50 A RMS 100 A RMS 150 A RMS 200 A RMS
ToKM FAPMOHMUYECKMX COCTOBISIOLIMX HeﬁTpcnu/Hormonic neutral current 75 A RMS 150 A RMS 300 A RMS 450 A RMS 600 A RMS
MukoBble TokM rapmonmdeckux coctasnsiowx/Harmonic peak current 50 APICO 100 A PICO 200 A PICO 300 A PICO 400 A PICO
dnektpuueckue xapakrepucruku/Electrical characteristics

HomuHansHoe Hanpsixetne/Nominal Voltage 400 B/V £15%

Yacrora/Frequency

50/60 lu/Hz +/-10%

Konnuectso $as/Number of phases

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

C o) é

ey - v

pa/Filter specifications

KomneHcaums Toka rapMOHMYEcKNUX COCTABASIOLLIMX
Current harmonics compensation

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

Bribop sapaHHbix rapmormk/Specified harmonic selection

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

BoipasHuBaHue Toka Harpysku/ Load current balancing

Oa/Yes

Komnercaums peaktueroro Toka/Reactive current compensation

Oa/Yes

Kontponnep/Controller

Lindposoii/Digital, DSP

JnutensHocTb nepexopHbix npoueccos/ Transient Response Time

<1 mc/ms

Orpanuuenms toka/Current limitation

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

lpadmueckas uHgmkatopras nawens/Graphic Display Panel

XKK/LCD

CootsetcrBue craHpapram/Standards

CTaHAAPTLI AN1S FAPMOHUYECKMX COCTABASIOLLIMX
Reference Harmonic Standard

EN61000-3-4, IEEE519-1992

CraHpapTbl ans koHcTpykumn/Reference Design Standard

EN60146

CraHpapTsl 6esonactoctn/ Safety Standard

EN50178

SnekTpomarHuTHas cosmectmocTs/ Electromagnetic Compatibility

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

®yHkumn pgucnnes/Display functions

ancBneHme/Contro|s

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

Kowdmrypuposarme/ Setup

KoHduryprposarme Bcex napameTpos ¢unbtpa, BroUas: GUALTPALMS FOPMOHMK,
BLIPABHMBOHME TOKA HAFPY3KM, KOMMEHCALMS PEKTMBHOTO TOKa, KoadduLmeHT TparcdopmaTopa,
MUHMMOTBHBIF TOK, QNFOPUTM ynpaeneHus u uncno ¢unstpos SINAF 2.0, nogknioueHHbix
napannensHo
Configuration of all filter parameters including: harmonics filtering,
load bqlcmcing, reactive compensation, load transformer ratio,
minimum current, control algorithm and number off SINAF 2.0 in parallel

OrobpaxeHie 3HAUEHHI SNEKTPUUECKMX NAPAMETPOB
Electrical values display

M3meperme TOKOB M HAMPSIKEHMA.

M3amepeHne peanbHol, peaKTMBHOMN M KOXYLUEHCS MOLYHOCTH M KO3 OULMEHTA MOLUHOCTH.
Tpadmk rapmoHMUECKIX COCTABMSIOLLMX TOKA M FAPMOHMUECKOrO CMeKTPa.
Voltages and currents measurements.

Real, reactive and apparent power and power factor measurements.

Current harmonics and harmonic spectrum graph.

Ycnosus okpyxxaiouien cpepbl/Environmental conditions

Iuanason pabounx Temneparyp/Operating Temperature

+0°C ... +50°C

OrHocutensHas BnaxHocTs/Relative humidity

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

Beicota Hap yposHem mopsi/Operating Alititude

< 2000 m/m
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Kontponnepe! peaktusHoit mowyHoctn MCE ADV u PFCL npegHasHa-
YEHbI NSt U3MEPEHHS PECKTMBHON MOLLIHOCTM YCTAHOBKM M BbIPAbOT-
KM HEOBXOBMMBIX KOMOHA 1St NIOAKIIOYEHMS! M OTKITIOMEHMS KOHAEH-
CATOPOE C Lienbio NopAepXaHmst TPeGYeMoro 3HaueHHs cos @.

Bce KOHTpOnNnepbl ynpaenatoTCa MMKPOMNPOLLECCOPOM, KOTOprﬁ
O6eC|'|e‘-MBC|eT pOBHOMeprIﬁ M3HOC KOHTAKTOPOB U KOHAEHCATOPOB
C NOMOLLbIO Kp)’FOBOﬁ NoCNeaoBATENbHOCTM NMOAKIIOYEHHUA, YUUTDbI-
BAtOLLEN BpeMs BKITIOHEHMSA KAXAOro KoHAeHCAaTopad.

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

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

 PaBHOMEPHBIN M3HOC KOHAEHCATOPOR M KOHTOKTOPOE;

@ Bricokasi ckopocTb paboThl € MEHBLUMM KOMMHECTEOM MepeKsiio-
YEHWH;

® TouHoe U3MepeHMe CPERHEKBOAPATMYHOMO 3HOUYEHMS LienK, Hesa-
BMCMMOE OT FAPMOHMK;

® ABTOMATMYECKOE OTKIIIOHEHHE BCEX KOHREHCATOPOB B Clyuae OT-
KO30 CUCTeMbI;

® POCMO3HOBOHWE M OBTOMATUYECKOS MHAMKALMS HEMPOBMABHOTO
MOAKIIOYEHHS TOKOBOTO TpaHcdopmaTopa;

© OrobpaskeHme 3HaEHS cOs P HA LPOBOM YCTPOICTEE BM3yarb-
HOFO OTOBPCXEHUS;

 Hactpameaemsiii pexxum 30aepxk1 paboTsi;

* CurHanbHoe pene koadduumenta mowHoctm (PFCL);

¢ CurHanbHoe pene rapmoHuueckoro uckakenus (PFCL).

® MCE ADV, Ha 6 wmm 12 cTyneneli, ans cranpapTHbIX 6aTapeii
KOHAEHCATOPOB;

® MCE-12 Fplus (12 cryneHeii) ¢ oueHb BbicTpbim BpemeHem ycTa-
HOBNEHWS COBANHEHMS!; CMIELIMANBHO PA3PABOTAHbI ANS CTATUYECKMX
GaTapeli KoHAEHCATOPOE;

® PFCL, pocTynHel ¢ 6 unu 12 pene, pasmep 144 x 144 mm co
CNEeLMANEHBIMU YCTABKAMM M CUCTEMOM NEPEAAUM 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.

e 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 peaktTuBHon mowHocTtu / Reactive Power Controllers

CTAHOAPTHbLIE KOHTPOJIJIEPDI
STANDARD CONTROLLER

KoHTponnepb! komneHcaLpm Koad)d)mumema mouHoct MCE-6 ADV
(Ha 6 crynenei) u MCE-12 ADV (Ha 12 cTyneHeit) obecneunsaior
M3MEPEHHE COS (P CHCTEMbI SHEPrOCHODXEHUS W YNpPaBIeHUe aBTO-
MOTUUECKMM BKITIOYEHWUEM M OTKITIOHEHUEM KOMMEHCHPYIOLLUMX KOH-
AEHCATOPOB, 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 NUTaHKS 1 namepsiemoe Hanpsxerue ... 230/400/480 B/V
Supply and measurement voltage (C-D)

® Yactota/Frequency range .........ccccvevevevevereeeerenennnn. 45 ... 65 Tu/Hz (aBTomatnueckas Hactpoiika/automatic adjust)
* [NoTpebrsiemas MOLLHOCTb 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 ......e.eerenes - /5 A (He Bxntouero B coctas/not included)
External current transformer
® TOUHOCTb M3MEPEHMS HOMPSIKEHMSI ... 1%
Accuracy of voltage measurement
® Buibop paBoueit MPOTPAMMI .........cvvverreerereererernann. 1.1.1.1,1.222,1.2.44,,1.2.48. u/and 1.1.2.2.
Working program selection
© HOCTPOMKA COS @ ..ot 0,85 Ind - 0,95 Cap (umndporoii/digital)
Adjustment of cos ¢
© XKK-moHuTop/LCD Display ........coveveiieeiriieieirieians 1 ctpoka/line x 3 uudpsl/digits (7-cermeHTHbIN MHANMKaTOP/ segments)
+ 20 ukoHok/icons
* Orobpaxerme/Lecture of cos @......cvvervevrerverereinen. XK mormrop/Display LCD
© TOUHOCTb UBMEPEHMS COS Q....vvvvveverereiaiaisreneneenesesenns 2% =1 undpa/digit
Accuracy of cos ¢ measurement
® Perynuposka koadduupenta C/K.......oovivrvrinreinnn. 0,02 ... 1 (undposoii/digital)
Adjustment of C/K factor
* Bpemsi NepexsiioeHmns Mexay CTYMEHSMU .................. 4 ... 999 cermentsi/sec. (10 ¢/s no ymonuanmio/default)
Connection time between steps
® Bpems nepeksioueHms KOHAEHCATOPOB. .........ceuvenvee.. B 5 pas bonblue Bpemenm noaknioderms/ 5 times T connection
Reconnection time of capacitors
¢ [luanazoH pabounx Temneparyp/Climatic range........ -10/+50°C
* Mopkniouerme nposogos/Wiring ...........cccceeeeeennnn. Knemmras konopka/Connection terminal
e Crenenb 3awmtsl/Degree of protection...................... IP40 morTax Ha npubopHoit naHenu (cornacto EN60529)
IP40 mounted on panel board (as per EN60529)
* besonacHocts/Msonsums/Safety/Insulation ............... EN61010-1, Okpyxatowas cpepa 2/Environment 2
® Pazmepb!/DImensions ..............cc.eevrrerineesersneesnenns 144x144 mm/mm (oteepctne/hole 138x138 mm/mm)
® MmybunHa/Total depth .....oveviiieiicce 60 mm/mm
® Macca/Weight.........ccveveieiiiiieeieeeeeesee e, 538r/g
® Buibop KONMMUECTBA BLIXOAHBIX PEMIE ......eveeeeeeenens 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 (MMHMMM3aLMA 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

O6o3HaueHne Mopennb Hanpsixenue nuranus Pazmepbi LWar
Code Model Power (B/V) Size (mm/mm) Steps
MCE06ADV230 MCE ADV 6 230 144 x 144 6
MCE06ADV400 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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CTAHOAPTHBLIE KOHTPOJIIEPHI
STANDARD CONTROLLER

HOBbIE ®YHKUUU

Mopxniouenne das

MowTax M yctaHoska nonspHoct Tparchopmaropa Toka. Coort-
BeTCTBME NpeablayLym cepusim koHTponnepos MCE. B ycoseplueHcr-
BOBGHHOM MORENM HET HEODXOOMMOCTM MEPEeKIIoUeHUs MOMb30BA-
Tenem a3 u nonsipHOCTH (kabenbHbIX coepuHermit) Ha pasbeme
(X/5) Tpancopmatopa Toka. Temepb nomb3oBaTenb MoXeT
HACTPAMBATL M YCTAHABAMBATL MX C MOMOLLIbIO SKPAHHOTO MEHIO HA
konTponnepe MCE ADV, rpe otobpaxaetcs noakmioueHHas $asa u
YCTOHOBINEHHAS MONSPHOCTL TPaHchopMaTopa Toka.

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

Hanps>xenne, B
DasHoe peiicteytolee HanpsbkeHue (B), namepsiemoe Ha  meaHbIX
MOrUCTPANBHBIX LUMHAX BATAPEH KOHREHCATOPOB.

MonHbii ko3¢ PpuLMEHT rapmoHmnk Toka, %
KOSd)d)HLLHeHT FAPMOHHHECKUX MCKOXKEHMM TOKA B CETH.

Perncrpauuns makcMManbHbIX 3HAYEHUM TOKA M HAaNpsi-
KEeHUs

Kontponnep peakteHoit mowHoct MCE ADV permctpupyet mak-
CUMAsibHbIE 3HAYEHUA ¢O3HOFO TOKA M HAMNPSIXKEHUs, U3MEPEHHbIE
Ha pazbeme X/5 TpaHcopmMaTopa TOKA M HO MEAHBIX MAFMCTPArb-
HbIX LUMHOX 6ATAPEN KOHAEHCATOPOB, COOTBETCTBEHHO.

KonTpornnep peaktueHoit mowHoctn MCE ADV  Bbigaet curHanbl
OrOBELLEHMs HO CBETOAMOMbI M Perie B CrIEAYIOLLMX CyHasiX:

® HeJoOCTATOYHOSA KOMMNEHCALMS,

b M36bITO‘-IHGFI KOMRNeHcauums,

4 M36bITO‘-IHoe HanpsikeHue;

® Hanuume CBEpPXTOKA,

® oTcoeguHeHune TpGHCd)OpMOTOpG TOKQ,
® HaNM4YME NOHMXKEHHOIro TOKA.

(anMeHCIHMeZ Ans CpG6GTbIBGHHH CUrHanbHoro pene HeO6XOAl4MO
Hanu4yue 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

* Over-voltage

® 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 OANA CTATUMECKOU BATAPEU
CONTROLLER FOR STATIC BANK

KoHTpornnep komneHcaLmm Koad)d)mumemc mouHoct MCE-12F p|us
(12 cryneHeit) namepsieT cos @ cHCTEMBI M PETYNMPYET OBTOMATUHECKOE
NOAKIIOYEHME M OTKIIOYEHME KOHAEHCATOPOB B 30BMCUMOCTM OT
Tpebyemoro 3Hauenms cos ¢. Kowtponnep MCE-12F plus npep-
HO3HOYEH 15 YNPOBNEHUs YCTPOWCTBOAMM, OCHALLEHHbIMM BeckoH-
TOKTHBIMM MEPEKIIIOYATESNSIMU, BbIMOSIHEHHBIMM HA TMPMCTOPOX M
cpabaTbiBaiOLMMM Yepes 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 ..........cvcvrvevnrne. 230/400 B/V
Hanpsxerue (C-D)/Supply and measurement
voltage (C-D)
© YacToTa/Frequency .....c.cvveeeeereeueveieeeeeerese e 45 ... 65 Tu/Hz (asTomatnueckas Hactpoiika/automatic adjust)
o HOTpe6J'I$|eMG$1 motyHocTb/Power consumption .......... MCE-6: 3 ... 5,5 BA/VA
MCE-12: 4 ... 8,5 BA/VA
® BHELUHMM TPOHCHOPMATOP TOKDL. ..evveeevriereecaresennes e /5 A (He Bniouero B coctas/not included)
External current transformer
® TOUHOCTb M3MEPEHMS TOKO.....c..eeeeerirreneeneerensennennenennes 1%
Accuracy of current measurement
® BLi6op PABOUEH MOTPAMMBI ........veveveerecerereeeessesnenes 1.1.1.1.,1.222.,1.244.,1.248.y 1.1.2.2.
Working program selection
® HACTPOMKA COS @ ..ot 0,85 Ind - 0,95 Cap (umndposoii/digital)
Adjustment of cos ¢
© XKK-gucnneit/LCD Display........coovvevierriirieieieienns 1 ctpoka/line x 3 uudpsi/digits (7-cermenTHbii uHankatop/ segments)
+ 20 ukoHok/icons
© TOUHOCTb M3MEPEHMST COS P...neneririenienieneereeeneeneaeennes 2% =1 undpa/digit
Accuracy of cos ¢ measurement
® Perynuposka koadduupenta C/K.......ccvvrernirrnenn. 0,02 ... 1 (undposas/digital)

Adjustment of C/K factor

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

® Bpemsi NOBTOPHOrO MOAKIIOHEHHS KOHAGHCATOPOB. ... MATUKPATHOE BPEMS YCTAHOBMEHUs coepmHerus/5 fimes T connection
Reconnection time of capacitors

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

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

 SnekTPOMOHTAK/WING......cvveveveiiiiieieieieieeeeaee CoepunutensHas knemma/Connection terminal

e CreneHb 3awwtsl/Degree of protection...................... IP55 B cootsetcTamm ¢ EN60529/IP55 according to EN60529

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

 Obwas rybuna/Total depth ... 62 mm/mm

* Macca/Weight 362r/g
. Bb|6op KOMMYECTBA BBIXOAHBIX PEMIE «....eovenvenrenevennenn 1...12
Selection the number of output relays
© BoiXOR/OUIPUL.....vovviee s Crammueckui, uin MOS, go = 200 B, ~130 B, 80 mA
Static type MOS. Max 200 Vdc, 130 Vac, 80 mA
e Cootsetcrame craHgaptam/Standards...........c.ce....... EN61010, EN61000-3, EN50081-2, EN 50082 1/and UL94
O6o3HaueHne Mopennb Hanpsixenue nutanus Pazmepbi LWar
Code Model Power (B/V) Size (Mm/mm) Steps
106832250 MCE-12 F plus 230 144 x 144 12
J06832240 MCE-12 F plus 400 144 x 144 12
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YCOBEPLWEHCTBOBAHHbLIN KOHTPOJIEP
ADVANCED CONTROLLER

HOBWUHKA

NEW

Kontponnep PFCL Elite umeeT BCTpoeHHbI aHANM3ATOP MOLLHOCTH,
NO3BONSIOLMIA M3MEPSITE OCHOBHbIE DNEKTPMUYECKUE NAPAMETPSI
(HanpsixeHue, TOK, FAPMOHUKM, OKTMBHYIO M PEAKTUBHYIO MOLLIHOCTB,
MONHYIO MOLLHOCTb M T.A.). YcTpolicTeo obecneunsaeT noapobHbie
AQHHbIE O FOPMOHUYECKUX COCTABMSIOLMX KAK HOMPSDKEHMS!, TOK U
Toka. Kontponnep PFCL Elite uamepser Takxe temneparypy okpy-
XQloLWeM cpefbl U BEAET YHET MAKCHMMANBHBIX M MUHUMASBHBIX 3HO-
YEHMIA BCEX M3MEPSIEMbIX NAPAMETPOB.

MocnepgoBaTtenbHoe nogknioueHue

Kowntponneper PFCL Elite ocHawerbl uxtepdeiicom RS-485 ans
noakioueHus no npotokony MODBUS. S1o obecneuneaeTt Bosmox-
HOCTb MHTErpaLMM perynstopa KoshPULMEHTA MOLLHOCTM B CeTb
nepenayM [OHHbIX, YNPABMsiemoi ¢ nomousio komnbtotepa (MK).
MpepycmoTpeHbl GyHKLMM 3aMMCH AAHHBIX, AMCTAHLMOHHOTO YNpaB-
NEHMs, KOHTPONS M MPOBEAEHWsS MEePUOAMHECKOro TEXHWUYECKOro
obCNyXMBAHMS OTAENBHBIX eAMHML, 0BOPYAOBAHUS KOPPEKLMH
KO3PPMLMEHTT MOLUHOCTH M BCE# CETH HUIKOTO HOMPSKEHMS.

®Dynkuus AUTO-ON-OFF

Dynkums AUTO-ON-OFF. 3ta 4>yHK|.|,Mﬂ No3BONSIET ONpeAenuTL pe-
XXMM PaBOThI KOKOTO OTAENBHOMO YPOBHS KOHAGHCATOPA:

* AsTomaTtnueckuit pexxmum (Auto);

® Oukenposanbiit pexkm (ON): Kongercatop Bcerga Bntoven;

® PasbeputenHbiin pexum (OFF). Kongercatop Beerpa BbikntoueH.

Lifasa

Flag & Py Sy

14

d

u-

"”_j

Reactive PFCL Eiice

¥ il

PFCL Elite controller has a built in power analyzer allowing the mea-
surement of main electrical parameters (vo|tage, 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:

e Automatic mode (Auto).

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

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

O6o3HaueHue Mogenb Hanpsixxenune nuranus Pasmepbl 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 u paborain»

Habop nopameTpos, HOCTPAMBAEMBIX MpU YCTGHOBKE Perynstopd
koabduumeHTa MoLLHOCTH Ans obecnedeHns ero NpABUABLHOM
paboTsi. HekoTopble 13 3TMx NApameTpos moryT bbiTh HemssecT-
Hbl, TOKME KOK, HAMpUMep, HanpskeHus a3 MnK HanpsxeHue,
COOTBETCTBYIOLEE M3MEPSEMOMY TOKY, O TaKke KOIpPULMEHT
paxcdopmaumm Toka. PFCL Elite paspabotan Ha ocHose uHTennex-
TYQNBHOrO CIBTOMATUHECKORO PACTIO3HABAHMS HEODXORMMBIX MApPa-
METPOB, TAKMX KAK:

e C/K: Bblumncnsier koaddpuLMEHT TPAHCHOPMALIMM TOKA M MOLL-
HOCTb HOMMEHBLLETO YPOBHSI.

® Qasa: onpepensieT NOCNeAoBATENBHOCTb HAMPSKEHUST U ero
OTHolLLeHue K Toky. [pyrumum cnosamu, oH onpegensiet U, U,
Ui

HUA.

npwm Toke |, |

11/ Lo I3/ @ TQKKe HanpaBnexue ero nopktoye-

® Yycrno YCTAHOBIEHHbIX ypOBHeﬁ M NPOrpamMMa; CUCTEMA CBA3bI-
BAET BCE YPOBHHU B NOCNEAOBATENBHOCTD, ONPEAENAET KONMUYECT-
BO YCTAHOBNEHHbIX ypOBHeﬁ M 3ATEM BbIYMUCIIAET NPOrpammy,
T. €. COOTHOLLUEHUE MOLLHOCTHM KOHAEHCATOPOB.

BcTpoeHHbI KOHTPONDb yTeYKHU

PFCL Elite umeeT BCTpOeHHbIE Lienn ANS M3MEPEHHs TOKA YTEUKH B
semnio uepes TpaHchopmatop WGC. Perynsitop criocober usme-
PsiTb YTEUKM NSt KOKAOrO OTAEMBHOrO KOHAEHCATOPA. 370 No3sonseT
OTKIIOUUTE MOBPEXAEHHBIN KOHAEHCATOP B Crydde M3BLITOYHOrO
TOKO YTEUKM, HE MPEPBLIBAS OCTABKM 3NEKTPOSHEPTUM.

BesonacHocTb n 0b6cny>xnBanme

* PFCL Elite BbInOnHsieT TecTMpoBaHMe KoHAGHCATOPA KAXABIN Pa3,
KOrAQ BKIIOUAETCS ypoBeHb koHpeHcatopa. Otobpaxatotes pearns-
HOS1 MOLLIHOCTb U TOK YyTEYKM AJ1si KAXKAOro ypPOBHSA.

® BoamoxXHO yCTaHOBMTS 10 14 pasnnuHbix ycnosmit cpabatbisaHms:
CHIHANM3ALMM;

. BHyTpeHHMﬁ CYETUMK, KOTOPbIM NOACUMTLIBOET KONMUECTBO LIMKIOB
KOXK[OrO OTAEMNBHOMO YPOBHS! KOHAEHCATOPA.

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.

e Phase: Identifies the voltage sequence and correspondence with
current. In other words, it identifies the U, U, U, when the
current measured is |, I,,, 1, and whether it is connected in the
opposite way or not.

* 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

* 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.

e Internal counter register which counts the number of operations of
each individual capacitor step.
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YCOBEPLUEHCTBOBAHHbI KOHTPOIJIEP

ADVANCED CONTROLLER

TEXHUYECKUE XAPAKTEPUCTUKM

HanpsikeHue ceti u uamepsiemoe HanpsixeHue

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

Kabenu nuranms

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

Llel'lb U3MEPEHHUS TOKA

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

Llel'lb U3MEPEHHUsI TOKA YTEYKH

HomuHanbHbIf Tok BTopHuHOl 0bmoTk TpaHcpopmatopa: [AsTop = 2 mA
Tparchopmarop ¢ koadduumerTom 500: IA = ~1 A +20%

lNpenen nameperuns Toka

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

TouHocTb U3MepeHus

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

Temnepatypa U3mepeHHMit

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

MoTpebnsemas MOLHOCTL

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

Boixog

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

KabenbHble COBAMHEHMS 1 3ALLMTA BLIXOAHBIX pene

ceuenme kabens 1,5 mm?, asTomaTnueckmii BeikmtouaTens (kpusas C) Ha A nubo
npefoxpaHuTens Ha 6A

CurHanbHoe pene

KoHTakTHOE pene, npeaHA3sHAa4YeHHOE UCKMOYUTENBHO ANns pO6OTbI CUrHanNM3auum

CraHpaptsl

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

BesonacHocTb (M3onsaums)

Kareropus lll, knacc Il no Cranpapty EN 61010-1

Knacc 3awptbl

IP40 (yctanasnueaetcs B obopynosarue, Ha nuuesoii naxeny wkada) IP30 (He
ycTaHaenueaetcs B obopyaosame) no Ctanaapty EN-60529

JlonycTumble ycrnoBms okpy>kaioLuei cpepel

Temneparypa: mutyc 20 ... +60°C OTHocuTenbHas BRaxXHOCTb: fo 95%
(6e3 kompercaupm) Make. Beicota: 2000 m

Cuctema ynpasnenus

FCP (nporpamma, CBOASALLAS K MMHMMYMy YWCIO OMepaLmi)

Cessb

UnTepdetic: RS-485. Mpotokon: MODBUS. Ckopoctb nepenaum aanHsix: 9600,
19200, 38400

B YETbIPEX KBAAPAHTAX npmncraemoﬁ CXEMbl.

Kontponnep PFCL Elite Bbinontsiet namepenus u paboraer

90°

MHaykTnBHasA MHaykTnBHas
KBT - KBT +
KBAp + KBAp +
cos @ - cos ¢ +
180° 0°
EmkocTHas EmkocTHas
kBT - KBT +
KBAp - KBAp -
cos @ - cos ¢ +
o 7D
TEHEPUPYEMAA MOTPEBNAEMAA
MOLWHOCTb MOLWHOCTb
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KoHTponnepsbl peaktuBHon mowHoctn / Reactive Power Controllers .

PECL ELITE  RORcEs tonrroLres" KonTponne

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 II, 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. dltitude: 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
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MpuHagnexHocTn n Accesories and

BCcnomorartesfibHble maTtepuanbl  Auxiliary Material

PEe3uncropsbl BbicTPOro PA3PH,E(A/ FAST DISCHARGE RESISTOR nOEABﬂEHME TPAHC®OPMATOPOB TOKA/ ADDING CURRENT

TRANSFORMERS

Onu NpPeaHA3HA4YeHbl ans 6blCTp0ﬁ PaspsnkM KoHAeHCATopa nocne HeO6XO,DMMO, KOraa KOHTpomiep AOJSIXEH NPUHATb CUrHan ot

€ro OTK/OYEHHMA, NoCNe YEro OH roToB K HOBOMY MOAKIIIOHEHMIO. o™ HECKOJTbKNX TpOHCd)OpMOTOpOB TOKa (Hanpumep, KomneHcauusa

Pe3ncTopbI HeO6XOAMMO MCMNONb30BATL B KOHCTPYKUMM ABTOMATUHECKNX HU3KOro HAMPSXEHMA MUTAHUA C MOMOLLbIO ABYX CMIOBbIX TPOHC-

6atapeii koHpeHcaTopoB. [lns NPOCTOTHI MOHTAXA B KOMNNEKT  GOPMATOPOB, NOAKIIOHEHHBIX NAPAANENLHO).
MOCTOBKY BKIIIOYEHb! ABA peancTopa 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 Mopens/Model CnpaBounuk/Reference Mopens/Model
J02102101 RD60 J18025500 Ha 2 uenm/For 2 circuits: 5+5/5 A/A
J02102181 RD100 J18035500 Ha 3 uenu/For 3 circuits: 5+45+5/5 A/A

Mopenb/Model

WDH50A

PENE rAPMOHUYECKOIO MCKA)KEHMﬂ/HARMON’C RELAY
Ono PEMNCTPUPYET HANUYNE rAPMOHKUK B M3MepﬂeM0ﬁ uenu 1 OTKNoHAEeTCsA NpU NPEBLILLEHNU YOOBHEM 3TUX

FOPMOHMK PEryNMpyemoro nonbsosaTenem nopord. OHO MPUHUMAET curHan oT TpaHcdopmaTopa Toka. He-
KOTOpbIE MOAENM OCHALLEHbI MOROBHBIMK 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 OTKIIOUEHUS B CyuCie MPEBbILLEHUS YPOBHEM FAPMOHUK YCTAHOBIEHHOTO NOPOrd BO M3bexaHue
MX MOBPEXAEHWS! BCNEACTBME BO3HMKHOBEHWSI CBEPXTOKOB. DT Pernie OCHALLEHbI CMCTEMAMM PEryNMPOBKM
300ePXKHM OTKIIOUEHMs M BEIBOPT NOPOrd. BbiXof BLINONHEH OAHMM 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.
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80

TC TPAHC®OPMATOP TOKA C PASbEMHbIM CEPOAEYHUKOM
CURRENT TRANSFORMER WITH SPLIT-CORE

Onmcanue/DEsCRIPTION
Tparcdopmatopbl cepum TCP npeaHasHaueH ans paboumx yctaHosok. PasbemHbiii cep-

ASYHUK O6eCI'Ie‘-MBGeT €ro MOHTOX 663 nepepbisa 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. Hanpsixetme cetn/Max. network voltage ..........c.c....... 0,6 kB/kV

HacTOTA/FrEQUENCY ... 50 Mu/Hz

Ypogerb usonsupn/Insulation level..........cooooviriiinincinns 0,6/3 kB/kV

Make. nepexopHoii Tok/Max. transient current ...................... 201 1°

Pabouas Temneparypa/Working temperature ....................... -10/+5°C

Marepuan kopryca/Casing .........cc.oveeerirererereieneeeeineeinens Camosaryxatoit, kat. VO

Self-extinghuishing VO
Cootgertctame cranaaptam/Standards.........c.cccevvieriiecineen. IEC 185, VDE 414, 1o i
UNE 21088
060.21::’:euue c;_":_:m Ig'::: g '55 Dime::iZMn:F(':M/ mm) OGo:E:%-;euue CJ::M Ié?::: g '55 Dime::i:»:??::a/ 'mm)
WA | eANa) [, , o WA | eANAl [, | -

TCPO2300505 50/5 15° 20 30 51 TCPO8807505 750/5 3 80 80 108
TCP02301005 100/5 15* 20 30 51 TCPO880800S5 800/5 3 80 80 108
e 15075 2° - - 5 TCPO8B10005 |  1000/5 5 80 80 108
TCP02302005 200/5 25 2 o p TCP81205005 500/5 12+ 80 120 108
L 250/5 T - - = TCP81206005 600/5 14+ 80 120 108
TCP02303005 300/5 15 2% . p TCP81207505 750/5 25 80 120 108
T 200/5 > - p- p TCP81208005 800/5 3 80 120 108
P——" 25075 ] o %0 = TCP1210005 | 1000/5 5 80 120 108
U e 15 5 ™ — TCP81212005 | 1200/5 6 80 120 108
TCPO5804005 200/5 15 50 P 78 TCPB1212505 | 1250/5 7 80 120 108
I s 25 5 - — TCPB1215005 |  1500/5 8 80 120 108
TCPO5808005 600/5 25 P P 78 TCPB1610005 | 1000/5 10 80 160 120
T 750/5 g % - - TCPB1615005 | 1500/5 15 80 160 120
TCPO5808005 800/5 3 0 P 78 TCPB1620005 | 2000/5 15 80 160 120
27058100000 | 1000/3 P " - - TCPB1625005 | 2500/5 15 80 160 120
TPO8502505 25075 " %0 % o8 TCPB1630005 | 3000/5 20 80 160 120
e e 1 - - — TCPB1640005 | 4000/5 20 80 160 120
TCPO8804005 200/5 s P P 108 TCPB1650005 | 5000/5 20 80 160 120
 COEETERS 500/5 25 - - s TCPB1660005 | 6000/5 20 80 160 120
TCPO8B06005 600/5 25 80 80 108

* Ykasana mowmocts ans knacca 3/This power is for Class 3
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OnucaHue/DESCRIPTION
I'Iocpep,CT BOM COEAMHEHUA KOHTOAKTOPOB Cepum MC ¢ 6J'IOKC|MM roTo-

Boi Harpysku AC? unm AC50 nomnyuaetcs criepanbHbIit KOHTAKTOP
Ans nopcoepmHenms TpexdasHbix koHpeHcatopos. Takum obpasom,
MCKITIOHAETCS! BO3MOXHOCTb BO3HUKHOBEHMS! CBEPXTOKOB MM MOAKITIO-
YEHMW KOHAEHCATOPOB M HEOBXORMMOCTb MCMONB30BAHUS AOMONHM-
TenbHbIX APOCCEnen.

Brok roToBo# Harpy3aku BKIIOYAET TPM BCNOMOrATESbHbIX KOHTAKTA,
MMEIOLLIMX BO3MOXHOCTb MPEABAPUTENBHOIO 30MbIKOHMS, O TAKXKE
conpot1eneHus (aee Ha dasy), yepes koTopble obecneumsaeTtcs npen-
BOPMTENbHOE MOAKIIOHYEHME KOHAEHCATOPOB K CETHM, YTO YMEHbLUIET
CKQYKM TOKO MpU TAKOM MogaksiiodeHnn. [locrie ymeHbLLEHUS CKauKoB
TOKO B LIENMW COEANHEHUSI KOHAEHCATOPA C MOMOLLBIO MOAKIIIOYEHMS
FOTOBOW HArPY3KM, OBTOMATUHECKW PA3MBIKAIOTCS BCIOMOrATENbHBIE
KOHTOKTbI BO M3BEXAHME BO3HUKHOBEHMS HEXENATeNbHBIX MoTepb.

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 AOJ1 KOHOAEHCATOPA
CONTACTOR FOR CAPACITOR

HOBUWHKA
NEW

TEXHUYECKUE XAPAKTEPUCTNKM/ TECHNICAL CHARACTERISTICS

* Ynpaensiowas karywka/Control coil.. 230 B/Vac
* Yactota/Frequency ..........ccoveveennenn. 50/60 lu/Hz
® KonmuecTBo MOMIOCOB ...........cccveeneee. 3

Number of polers
* MonTax/Assembly...........ccccocoeinnn. Ha DIN-peliky ¢ kpenneHuem
suHtamu/ TrackDIN onscrewed
® MaKC. TEMMEPATYPA. ....ovevenrenrnennenn 55°C
Max. temperature
* TemnepaTypa n3mepeHuit B Tedenme ...45°C
24 yacos/Measures temperature
max. 24h
¢ Coortsercraue cranpaptam/Standard...IEC60947-4, ULCSA

OBosnauenme Tvn Bnok rotoBoit Makce. pecl.(rusncn MowHoCTb/ . BcnomorarenbHblie
Code KOHTaKTOpa Harpysku Max. reactive power (sap/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+INC
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
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NMpuHagneXxHoOCTU 1 BcnomoraTtenbHble Mmatepuansl / Accessories and Auxiliary Material .

82

CTF CT BECKOHTAKTHbIW NEPEKNIOYAIOLLMA MOAYNb
= STATIC SWITCHING MODULE

OnrmcaHue/DESCRIPTION
BeckoHTaKTHBIN  MepekniouaioLMii MOaYNb  TpaHchopMaTopa Tokd

MMEET MOITbIE PA3MEPBI M COCTOMT U3 COCTOIBHBIX HOCTEH, HEOBXOAUMBIX
ANS NEepeKmioeHms MU MOMOLUM TUPHCTOPOB CTYMEHH CTOTUHECKON
6aTapen koHpeHcaTopos. Mogynu coCToRT U3 ABYX OCHOBHBIX B1IOKOB:
6eckoHTaKTHBIM 6ok nepeksioueHms U nnata ynpasneHus. lsa 6rioka
YCTGHOBIIEHBI HO MOTION POME, MOHTMPYEMO# B 3MEKTPUHECKHii LuT. B
COOTBETCTBUM C KOHCTPYKLMEH LUMTA BLIAENSIOT ABC TUNA MOAYNei:

* cepum CTF: ocHaweH cobCTBEHHBIMM NPEAOXPAHMUTENSMH,

obecneumBatoLmu OBLLYIO 3aLLMTY;

¢ cepun CTB: 6e3 cobcTeeHHOM obluel 3awmThl, 3aWmMTA

obecreunBaeTCs NPEROXPAHUTENAMM 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:

e 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
¢ Hanpsixenve/Voltage

220-240 B/Vca / 380-400 B/Vca

© YACTOTA/FrEQUENCY ...t es 50/60 Tu/Hz

* MoturocTs nepexsiodenms/Switching power..........c.cceviecirinnen. 25 ... 80 keap/kvar

® Meperpy3ska/Overload...........cccooeeiirriieieeeeeas 1,5 3a/for 1 min

* BcnomorarensHoe Hanpsixerue/Auxiliary voltage......................... 430/230B/Vca

¢ Hanpsixerve sertunatopa/Fan voltage............cooveveiivriicininnen 230 B/Vca

@ KPBILLKA/COVET ... CranbHas, okpawenHas/Painted steel
© 3aTA/Protection ..........coeieeuriiierrieenteeeesee e ... IPOO

¢ Temnepatypa BHyTpH wkada/Temperature inside cabinet .............. Make/Max. 45°C

@ BiICOTA/ AU ... Make/Max. 2000 m/m

© MOHTOK/MOUNTING ..o es BepTukanbHbiii/ Vertical

® Bentunsumsi/Ventilation . ... BeHtunsitoptoe oxnaxgenune/Fan coo|ing

* Makc. Temneparypa paguatopa/Temp. max. sink............ccce.eeeee.. 80°C
L L keap/kvar D?;Z‘:ji':::s .chca R keap/kvar D?r:::ji'::s M acca
Code (/i) Weight (kr/kg) Code (/) 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

OBLUMNE XAPAKTEPUCTUKM
e Ceresoii ananmsatop MCA plus - 3o anekTpoHHoe ycTpoiicTeo,
MO3BOJIAIOLLIEE CHUMATb AEMCTBYIOLLME BENMMUMHBI 48 OCHOBHBIX Ma-
PCOMETPOB MMTAIOLLEN CETH.

® Ero nerko yctaHoBnMBaTL M HacTpaneaTb. [ns ero nopcoeamHe-
Hua TpebyloTcs UYeTbipe KileMMmbl NOACHM HAMPSKEHWS M TPU TPAHC-
dopmaTopa Toka. BbicTpo MameHsTb oToBpaXaeMble NAPAMETpbI
MOXHO C MOMOLLBIO YETbIPEX KHOMOK, PACMONOXEHHbBIX HA NepeaHen
naxeny. Cetesol ananmzatop MCA plus ocHawen XK-gucnneem
ANs YAOBCTBA CUMTHIBAHMS MOKA3CHMIA MPK MOBbIX YCTIOBMSAX OCBE-
LLEEHHOCTH.

® Ceresoit aHanmsatop MCA plus moxeT noctaensatbes Takke B
YCOBEPLUEHCTBOBOHHOM BOPMAHTE, B KOMMAEKT MOCTABKM KOTOPOrO
BKIIOYEH MOYNb CBS3M WM AOMOMHUTENbHOE NporpammHoe obecne-
yeHwme.

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.

MapameTtpsbi/Parameter 1} L1 L2 L3
IMpoctoe Hanpsixerue/Simple voltage mexayasHoe/phase-phase B/V o o o
Croxroe Hanpsikenne/ 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 @ .
Monkbiit koadduupent rapmormk/THD (U) % . . .
Monkbiit koadduument rapmormk/THD (1) % 3 3 3
d(U)% . . .
d(l)% . . .
EmkoctHas peaktneras mowHocTs/Capacitive reactive power ksap/kvar C . . . .
MHpyxTueHas peaktueras mowutocts/ Inductive reactive power keap/kvar L D . . D
Kaxywasics mowHocts/Apparent power kBa/kVa .
Yacrora/Frequency u/Hz .
AxTueras sHeprus/Active energy kBu/kWh .
EmkocTHas peaktueHas aneprus/Capacitive reactive energy xkeapy/kvarh C .
MHpyktueHas peaktueras sHeprusi/Inductive reactive energy ksapu/kvarh L D
Kaxywasics sHeprus/Apparent energy kBA4/kVAh 0
M3mepeHne makc. aKTUBHOM moluHocTH/ Active power maximeter kB/kW .
MamepeHne makc. Kaxyluelics moluHoct/Apparent power maximeter KBA/kVA .
Mameperne makc. Toka/Current maximeter A/A . . .
Tok Heitrpanm/Neutral current A/A .
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MCA PLUS Eiaalzesr

TEXHUYECKUE XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

Muranune/Power supply:

© 1 pa30/SINGlE PROSE: ...eeveieiicie s 230 B/Vac
® [lonyctmoe oTknoHerme Hanpsxermsi/Voltage tolerance: ..o 15% / +10%
© HOCTOTA/FIEOUENCY: ...ttt ettt ettt s e es e s s 50 - 60 Mu/Hz
* Makc. notpebnsiemast MOLHOCTE/ MaX. CONSUMPHON: ......vuvvvrerieeiseicesieiees s eees 4,2 BA/VA
* [luanazoH paboumx Temnepatyp/Operating temperature:............o.veveireeiiereeieeereeeeeiseeesseesenns -10/+50°C
® BraxHocTb (6e3 koHpercaumm)/ /Humidity (wihtout condensation):...........ccoveveiiurininiriiiiieine. 5% ~ 95%
MexaHunyeckmne xapakrepuctukn/Mechanical characteristics:
© Matepman Kopryca/Box MAIEHICL: .............euiiiuriiiieiiieieie ettt Camouncrsapitcs nnactik VO

Self extinguishing VO plastic
® Knacc sawptel/Protection:

- Mpu ycraroske B uspenme (nepeprss navens)/Equipment assembly (fronf):.........ccoovvirieiiinienns IP54
- Bes ycTaHoBKM B M3nenme (6OKOBAS M 3ORHAN KPBILLKH) ...........ovevererresreneessneessneesessssesessesessneesens IP31
Non assembled equipment (side and rear cover):
© Pazmepbl/DImensions (MM/ MM ..ottt ettt sttt 96x96x63
© MACCA/WEIGNE: ...ttt 0,400 kr/kg
Knacc Tounoctu/Accuracy class:
© HOMPAKEHNE/ VOITGE: ...ttt sttt ettt s s 0,5% £2 undpsi/digits
© TOK/CUITENE ...ttt bbbttt s s 0,5% £2 undpsi/digits
© MOLLIHOCTE/POWETS: ...ttt ettt ettt ettt b sttt et ennsens 1% 2 undpsi/digits
® Ycnosus namepenms/Measurement conditions :
= TeMNEPOTYPA/ TEMPEITIUIE: .. ....vvviieeiiiete sttt sttt ses e +5/+45°C
- KoabdumMeHT MOLUHOCTU/POWET FACHON:.........veviiiiii s 05..1
- Onanason wkanst/Measurament margin (scale range) ©.......oveeeeeceeeienniieeeeee e, 10..... 100%
- (Tparcdopmarop Toka He Brtouer B komnnext)/(Current fransformar not include)
UsmepurenbHas yenb/Measurement circuit:
* HomuHansHoe Hanpsixerue (asa Heditpans)/Nominal voltage phase-neutral:.............c.cocveveeeeiee. Max. 300 B/V
© MeXDAIHOE/BEIWEEN PRUSE: ......vviieiei ettt Max. 520 B/Vac
@ HOCTOTO/ FrEQUENCY: ..o veeevtiiieeeeeiete ettt sttt ettt b s e st e s e st es e sesntnsena 45 ~ 65 Tu/Hz
® HomuHAnBHBIA TOK/NOMINGL CUMTENE: .........ovieieieieciee e In/5 A/A
® MocTosHHas neperpy3ka/Permanent overload: ............ooiieirieirniriiceee e 1,11,
* Motpebrenme Tokosol Lenm/Current CircUit CONSUMPHION: .........c.ovvivieieerieeieiieereieee e sneeseseeees 0,75 BA/VA
YnyuweHHas Bepcusi/Advanced version
MapameTpbl TpaHsucropHoro Bbixoaa/Transistor output features
® Tun: ONTO-U30NMPOBAHHBIN TPAH3UCTOP (C OTKPBITHIM KOMMEKTOPOM). .....cv.veveeevereeessressssseeseseessees NPN
Type: Opto.isolated transistor (open collector)
* Makc. pabouee Hanpsxerne/Maximun operating Voage: ...........ovverveieveieiniriieeeieeee e, 24 B/Vdc
® Makc. paboumit Tok/Maximun Operahing CUITENE: ...........ceeueueieiririiieieieieteieieeee et 50 mA/mA
® Makc. 4aCTOTA/MAXiMUN FIEQUENCY: ......vvviiieiieceeieci et 5 umnynicos/cek / 5 pulses/sec.
* [mtensHocTs ummynbeos/Lenght of Pulse: ...........cc.oieiviiiiieiieiecc e 100 mc/ms
3awwmra/Safety:
 Cat. - 300V ca/ 520 ca EN-61010
[eoitHas sawmTa ot nopakenms anektpuueckum Tokom/Class Il double insulation against electric shock
CooTBetcTBMe ctaHpapTtam/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 Pasmepbi VPRI O Hanpsi>xenune
Code Model Size (mm/mm) Commu:;:::: Module Voltage (B/V)
MCAP03230 MCA plus cranaaptHsiii/standard 96x96 HET/NO 230
MCAP04230 MCA plus ynyuwenHsii/advanced 96x96 DA/YES 230
MO pns KOHTPONS MOLLHOCTH
AMCASOFT00 Power Cor:otro| software
eobpasoBaTenb/ Lonverier CoepuHuTENM BKIIOHEHBI B COCTAB. Kﬂ6enl1 He BK/IOYEeHbl B COCTAB.
AMCARS4852321 A 6PR3485/R5£§2 t - Connectors included. Cables not included.
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KoHaeHcaTopbl ans
ABuratenen n namn ocseweHns Motor and lighting capacitors

KOHOEHCATOPbI And NAMMN OCBELLUEHUA
LIGHTING CAPACITORS

KOHOEHCATOPbI ANA 3NEKTPOABUIATENEN
MOTOR RUN CAPACITORS
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KOHOEHCATOPbI SJIEKTPOABUIATENEN

MOTOR RUN CAPACITORS

Onucarue/DESCRIPTION
CQMOpereHepGUMOHHble KOH,D,eHCGTOpr [o} nOﬂHI'IpOI'IMJ'IeHOBOﬁ M30ﬂﬂLLMeFi

6e3 NPONMTKM B rEPMETUUHOM KOPMYCE M3 TEPMOPECKTONNACTA.

Self-healing capacitors with polypropylene film, vacuum metallized without
impregnation, cast resin.

TEXHUYECKUE XAPAKTEPMCTMKM/TECHNICAL CHARACTERISTICS

* HomuHanbHoe Hanpsxermne/Rated voltages ............... 400/450 B/Vac

¢ YacToTa/FreqUENCY ......o.evveieeeeieeieiieeeieeeeeeee e 50/60 lu/Hz

* Knacc obenyxusanms/Class of service...........o.ou.ee.... Knacc/Class B (400/425B/V) -
10000 u/h
Knacc/Class C (450/475B/V) -
3000 4/h

* [yanextpuk/Dielectric .........ooceiieiriiiriieiieein Monunponunen/Polypropylene

¢ ConpotuBreHue usonsium/ Insulation resistance......... >10 000 MQmemk® /. MQepF

® JlonycTHmble OTKIOHEHMSI EMKOCTH.........eeereererrenenene +5% (£10% pns/for C<4 mx®/pF)

Capacitance tolerance
¢ [luanasoH paboumx Temnepartyp/ Temperature range ... -25/+85°C
¢ Cootsetcraue cranaapTam/Standards....................... VDE 560-8, IEC 60252-1,
EN 60252-1

A”bTEPHATUBHbIN KOHCTPYKTVIB/ALTERNATIVE CONSTRUCTIONS

* [150iHOM PaCTOH 6,35 MM ....ovvveeieenee. 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

KOHCTPYKLIUS C ABOWUHBIM ®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 ABYXNPOBOAHbBIM KABEJIEM (PUC. 2)
ALTERNATIVE CONSTRUCTION WITH TWIN LEADS (FIG. 2)

O603HaueHME Cn Pasmepbi Kop- Ma.ccu O6o3HaueHME Cn Pasmepbi Kop- Ma.cca
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 15 400/450 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 ) 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 anpocy/Other alfernative constructions, dimmensions and Qity/box, on request
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KOHOEHCATOPbBI O5A NAMIMN OCBELWWEHUA

LIGHTING CAPACITORS

Onucanue/DEsCRIPTION
CGMOBOCCTGHGBHMBGIOLUMGCH KOHﬂeHCGTOpr (o} I'IOJ'IHI'IpOI'IHJ'IeHOBOﬁ M3OJ'|HL|Mel‘:1, METANNU3U-

pOBGHHOﬁ 6e3 APONUTKH, CNeLManbHO p03p060TOHHble Ana namn oceeLleHus.

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 nepemetrHoro Toka/ Vac
® YacTOTA/FreqUENCY .....veveveeiieeieieieie e 50/60 y/Hz
® Nuanextpui/Dielectric ........ocvvieriieiieieiceiee Monunponunen/Polypropylene

>10 000 MOmemkDd /MQepF
+10%

¢ ConpotueneHue uzonsium/ Insulation resistance....

® [lonycTUmble OTKIIOHEHMS! MKOCTH/ .................
Capacitance tolerance

* [luanason pabounx Temnepartyp/ Temperature range.....-25/+85°C

e Cooteetcraue cranpaptam/Standards............cccoeve... EN61048/A2, EN61049

KoHaeHcaTopsl, opobpentbie EN/EC/Capacitors with EN/EC approvals

AIbTEPHATUBHbIN KOHCTPYKTMB/ALTERNATIVE CONSTRUCTIONS

* CoepHuTenb 6€3 BLICTPON BUKCALMM ... Ref.: P94............ PC (Puc. 1/Fig. 1)

Connector without QUICK-FIX

® CoeHUTENb C BLICTPON DUKCOALMEM ... Ref.: RP94.......... PC (Puc. 2/Fig. 2)

Connector with QUICK-FIX

® [TpoBOAA ANIst KECTKOTO MOACOBAMHEHMS] ........veverenreneeieerenreeeeaesnenenes Ref.: P94............ PC25 (Puc. 3/Fig. 3)

Rigid connection leads 250 mm

* MpoBoaa Ans XecTkoro NOACOeAnHEHMs € BbicTpol duKcaLmed ............ Ref.: RP94.......... PC25 (Puc. 4/Fig. 4)

Rigid connection leads 250 mm with QUICK-FIX

KOHCTPYKLMS C NPOBOAAMM NS XXECTKOrO NOACOEAUHEHMWA C BbICTPON

®UKCALIMEN 250 MM (PUC. 3)
ALTERNATIVE CONSTRUCTION WITH RIGID CONECTION LEADS 250 MM (FIG. 3)
Pasmepsbi
OSoz:ud:enue (ng;pF) Un (B/V) Dimensions K:':';Yc [
DxL

P9425020PC25C 2 250 25x55 M8 125
P9425040PC25C 4 250 25x55 M8 125
P9425045PC25C 4,5 250 25x55 M8 125 i
P9425070PC25C 7 250 25x70 M8 125 [H]
P9425080PC25C 8 250 30x70 M8 100
P9425090PC25C 9 250 30x70 M8 100
P9425100PC25C 10 250 30x70 M8 100 B .
P9425120PC25C 12 250 35x70 M8 50 !!E-l . i}._l o
P9425140PC25C 14 250 36x70 M8 50 fu ¥ f E b E
P9425160PC25C 16 250 36x70 M8 50 ;"'EE‘ ] £ ik Wy
P9425180PC25C 18 250 35x92 M8 50 i'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 L
P9425350PC25C 35 250 45x92 M8 25 ~
P9425400PC25C 40 250 40x119 M8 25 { ﬂéﬁ; @
P9425450PC25C 45 250 50x94 M8 25 Ny '
P9425500PC25C 50 250 45x117 M8 25 iz
P9425600PC25C 60 250 45x119 M8 25 ) i
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 sanpocy/Other alfernative constructions, dimmensions and Qity/box, on request

www.lifasa.com

87




