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TEXHUWYECKAA NHOOPMALNWA
TECHNICAL INFORMATION

_. ........
BBEAEHVE

MpasunbHOe onpefieneHrie MapameTpoB SNEKTPHUYECKNX CUCTEM U 0BOPYAOBaHNA
MO3BONAET He TOMBKO YMEHbLUWTb Pacxof 3MEKTPOSHEPrM, HO U rapaHTvpyeT ee
PaLVOHaNbHOe VCMONb30BaHKE, YTO MPUBOAUT K ONTMMM3ALMM CBA3AHHBIX C 3TWM
3aTpar.

OCHOBHbIM MPEUMYLLECTBOM MVHUMU3ALMM 3aTPAT, CBA3AHHBIX C 3aKYMKOW SHEpruw,
ABNACTCA CHUXKEHME MOTepb INEKTPOIHEPIMM, HauMHas C ee reHepupoBaHWA U
3akaH4KMBanA pacnpeneneHnemM 1 KoHeYHbIM MCNOMb30BaHNEeM.

KoppeKkums koaddurumeHTa MOLHOCTU ABNAETCA OHUM 13 COCOOOB, NO3BONSIOLLMX
J0CTUYb 3HAUNTENBHOM SKOHOMUM SHEPIM, OCKONbBKY 3TO:

- OrPaHMUMBAET NOTEPIO SHEPTUK NO 3OGeKTy [oyns B NpoBoaKe

- OrPaHNUMBAET NafeHNe HaNPFXEHUA B NPOBOAKE

- CHXAeT  CTOMMOCTb  NOTPEeOWTENbCKOTO  NPOM3BOACTBA  NPOMBILLNEHHOTO
3NeKTPOOOOPYAOBAHIA, MO3BONAS, TaKM 0OPA3OM, UCTIONb30BAHME MPOBOAKM HUXHETO
CeYeHus.

- N03BONAET NONb30BaTENIO 30EXaTh LITPAdOB, NPEAYCMOTPEHHBIX B JOrOBOPaX Ha
MOCTaBKY 3M1EKTPO3HEPT M.

HacTosiee pykoBoACTBO 6biN0 Pa3paboTaHo C Lienbio NPeAoCTaBneHnA obLuero 063opa
CUCTEM KOPPEKLMM KOIDOMLIMEHT MOLHOCTH, C YKa3aHVeM HEeKOTOPbIX OCOBEHHOCTEN
11 acnekTos. Mbl pekomeHzyem 0bpallaThea B TeXHUUeCKui oTaen Enerlux He Tonbko
B Cflyuae BO3HWKHOBEHMA KaKMX-MOO COMHEHWI, HO 11 NA NPOBEPKM MPUMEHEHNs
[Pa3NMYHbIX KOMMOHEHTOB 1 X MAPaMeTPOB.

KO3OOULIMEHT MOLLHOCTH

[N nyylwero NOHMMAHWA NOAE3HOCTM 1 HEOOXOAMMOCTW KOIGdMLMEHTA MOLHOCTY,
HIPKe MPenCTaBNeHbl HECKONBKO MPUMEPOB.

[na obecneueHna NpaBUIbHOTO  YHKLMOHMPOBAHMA MHOMX  3NEKTPONPUOOPOB,
OCOOEHHO  MCMONb3yeMblX B MPOMbILNEHHOM Chepe, TakMX Kak fsuratenei,
TPaHCHOPMATOPOB, PEAKTOPOB MMM KOHBEPTEPOB MOLLHOCTY, HEOBXOAMMO CHAbAUTL
NOCAeAHNE HEe TOMbKO TaK Ha3blBAEMOWM «aKTMBHOW MOLHOCTbIO» (P), CrocobHOwM
NEpPexoanTb B MEXaHUUeckoe, TEMnoBOe, CBETOBOE W T[. AEWCTBUE, HO TaKkKe
"PeaKT1BHOM MOLLHOCTbI0" (Q), HEOOXOAMMOIA ANA 3aMyCKa MArHMTHBIX Lieneit.

[pyrimin CnoBamy, MOXHO YTBEPaTb, YTO He BCA 3HEPrA MCMOb3yeTca ANA
BbINOMHEHUA KaKUX-MOO [ECTBUIA, @ TONBbKO €e YaCTb, OTHOCALIAACA K aKTUBHOW
MOLLHOCTW.

OnpegeneHe NapameTpoB 3M1EKTPOCKCTEM [IOMKHO ObiTb BHINOAHEHO C yuyeToMm
MOWIHOCTW MO  Ha3BaHMeM ‘MOfHas  MOWHOCTE' (S), KoTopas  onpefensetca
NPOM3BEfEHVEM HANPAXKEHYIA Ha TOK. [11A NOACHEHWA, MOKHO PacCMOTPETb CyMMapHbIA
TOK C COOTBETCTBYIOLIENM MONHOM MOWHOCTbIO, Kak BEKTOPHYIO CyMMy PE3MCTUBHON
cocTaBnAowei IR (KOMNOHEHT B pekvMe C HanpsXeHUEM Bbi3BaHHbIM PE3VICTVBHOM
UYaCTblO HArpy3Kkm), KOTOPaA CBA3aHa C aKTVBHOM MOLHOCTBIO P 11 MHAYKTVBHbIM TOKOM
IL (peakTVBHaA COCTABAAIOWIAA BbI3BAHHAA UHIYKTUBHBIM TOKOM Harpy3km), C KOTOPbIM
CBA3aHa peakTBHasA MOWHOCTb Q.

Takym 06pa3om, B NONHOM MOLHOCTW S YUMTHIBAETCA Kak aKTVBHAA MOLLHOCTb P TaK v
peakTVBHaA MOLHOCTb Q. Ha pucyHke A NpeACTaBNeHo COOTHOLLEHME MeX[y aKTUBHOM,
PeaKTVIBHOW V1 MOMHOM MOLUHOCTAMM NOCPEACTBOM Tak Ha3bIBAEMOTO «TPeyrofbHMKa
MOLLHOCTEN".

CooTHOLLEHMe Mexay aKTUBHOWM MOLWHOCTbIO P 11 MOMHOM MOWHOCTBIO S HasbiBaeTca
KOIQOMLMEHTOM MOLHOCTY 1, Kak MPpaBusio, 0603HauaeTca " cosq”

INTRODUCTION

Correct design of electrical installations and service equipments permits reducing
waste, but above all a rational use of the electrical energy with ensuing optimiza-
tion of the correlated costs.

A fundamental characteristic of minimizing expenses related to the purchase of
energy is to reduce losses, starting from generation and on to distribution and use.
Power-factor correction is one of the actions that make it possible to accomplish
substantial energy savings as it:

- limits energy losses due to the Joule effect along the cables

- limits drops in voltage along the cables

- reduces plant engineering costs for users, making it possible to utilize conductors
with a smaller cross-section

- prevents users from incurring the penalties contained in electrical energy supply
contracts.

This memo therefore sets out to provide an overview of power-factor correction
installations, specifying some points of interest; however, it is recommended to
contact the Enerlux Engineering Department, not only in case of doubt, but also to
check the choices made for the various components and their design.

POWER FACTOR

To comprehend the reasons for the usefulness and need for power factor correc-
tion, some examples will be illustrated here.

Much electrical equipment (especially in the industrial field, such as for example
motors, transformers, reactors or power converters), in addition to power known
as “active power” (P) capable of translating into work of a mechanical nature, heat,
light, etc., needs power known as “reactive power” (Q) needed to energize magne-
tic circuits.

In other words, we can affirm that not all the energy is used to do work, but only the
portion relating to active power.

Electric installations must however be designed by taking into consideration power
known as “apparent power” (S), given by the product of voltage and current. To
clarify matters, it is possible to consider the total current to which the apparent
power fs associated as the vectorial sum of a resistive component IR (component in
phase with the voltage due to the resistive portion of the load), to which the active
power P s associated, and the inductive current IL (wattless component due to the
inductive portion of the load), to which the reactive power Q is associated.

The apparent power S therefore takes account of both the active power P and the
reactive power Q. Figure A shows the relationship between active, reactive and ap-
parent power by means of the so-called “power triangle.”

The relationship between the active power P and the apparent power S is called the
power factor and is usually indicated as “cosg”.
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Mpu MOCTOAHHOM aKTUBHOM MOLWHOCTY, Harpy3ka C HU3KUM  KOIGOULIMEHTOM
MOLWHOCTU  MPUMBOAMT K HEOOXOAMMOCTM  MCrONb30BaHWA 6onee  BbICOKOTO
YPOBHA MONHOM MOLLHOCT/ B CETV MO OTHOLIEHWIO K Harpyske C bonee BbICOKMM
KO3$OULIMEHTOM MOLLHOCTH, C NOCAEAYHOLLMM YBENMYEHVIEM NaEHUA HAaNPAXEHNA U,
CNefoBaTesbHO, MOTEPD.

Y700l OrpaHNuMTL  3aTpaThbl, CBA3aHHbIE C  OMPefefeHMeM MapameTpoB B
pacnpeaenvTenbHbIX YCTaHOBKaX, BBINONHEHHBIX B 3aBICUMOCTV OT noTpebuTeneit
C HU3KMM  KOSDOMLMEHTOM MOLLHOCTY, OpraHM3auMi Mo  SHeprocHabkeHuio
npegycMaTpyBaloT - WTpadHble CaHKuMM B UenAX  MpedoTBpalleHna  MomMbiToK
NOMOLEHNA CETbIO UPE3MEPHOTO KOAMYECTBA PEaKTVBHOM MOLHOCTY, KOTOpas,
TaKVIM 0OPa30M, LOMKHa NOAABATLCA Ha NMOAKMIOUEHHYIO HArpy3Ky C MOMOLLbIO CUCTEM,
YCTaHOBNEHHbIX Y NOTpebKTENS.

TaKvie cucTembl NPaKTAYECKM BO BCEX CIyUanx COCTOAT 13 CTAaTUUECKIX KOHAEHCATOPOB
KOppeKUUM Ko3hdurLmeHTa MOLHOCTU, KOTOPble, NOrNoLas AedasvpoBaHHbIA Ha 90°
eMKOCTHOM TOK IC paHblLue $pa3HOro HanpseHMsA, KOMNEHCHPYIOT YaCTb MHAYKTMBHOTO
TOKa IL, NOrNOWaemMoro MHAYKTVBHBIMIA KOMMOHEHTaMU Harpy3ok. Takum obpasom,
peaKTVBHaA MOLLHOCTb NOMOLLEHHaA NoTpebuTenem, 6omblue He ABNAETCA MONHOCTbIO
BbIBEEHHOM M3 CETW, @ YaCTUUHO TeHepUPYETCA KOHAeHcaTopom. Ha pucyHke B
NPEACTaBAEH TPEYroNbHYK MOWHOCTEN NpW OTCYTCTBAWM W HanWumy KOppPeKUmum
Ko3pduUMenTa mowHocT. OBpaTvTe BHKMaHWe, Kak BBeAEHME KOHAEHCATopa,
obecneynBaioLero peakTyeHyio MoWHOCTb QC, NPUBOAWT K CHUXEHWIO yrna ¢ W,
CNeAoBaTeNbHO, NOBbILEHNIO KOIOULIMEHTA MOLHOCTH.

_[PPs0? _P
S=\P+Q cosQ =

P=U*I*cosp =S*coso
Q

Q=U%*[*senp =S *senp

Active power being equal, a load with a low power factor causes a greater call for
apparent power from the network compared to a load with a higher power factor
with an ensuing increase in voltage drops and, as a result, losses.

To limit costs related to distribution installation design made depending on servi-
ces with a low power factor, the electricity distribution companies have penalties
with the aim of discouraging users from drawing too much reactive power from
the mains, which therefore must be supplied to the load via systems installed on
the user’s premises.

These systems are in virtually every case composed of static power-factor correc-
tion capacitors that, drawing a capacitative current IC staggered 90° in advance
on the phase voltage compensate part of the inductive current IL absorbed by the
inductive components of the loads. In this way the reactive power absorbed by the
user is no longer totally tapped from the mains, but to a certain extent supplied
by the capacitor. Figure B shows a power triangle with and without power-factor
correction. Notice how adding the capacitor that provides the reactive power QC
causes a decrease in the angle ¢ and, as a result, an increase in the power factor.

O, = P*(tang —tang’)




B bl KOPPEKLIMN KOSOOULIMEHTA MOLLIHOCTI

Koppekuma  KoadduUMEHTa MOWHOCTU MOXET ObiTb  JOCTUTHYTA  Pa3NnuHbIMM
cnocobam, B 3aBMCUMOCTU OT MPUMEHEHU 1 noTpebHOCTeN. Brabl KoppeKumm
KO3DGMLMEHTa MOLHOCTV MOXKHO PA3AENUTL Ha CreayioLme:

« PacnpepeneHHas Koppekuus ko3¢ ouuyeHTa MOLHOCTA

« LleHTpanu3oBaHHasA KoppeKuusa KoagpuumeHTa MOLHOCTA
+ CMelLaHHasA KoppeKuus Ko3pduLmeHTa MOLHOCTA

« [pynnoBas KoppeKumnsa Ko3pduLmeHTa MOLLHOCTY

[lanee npvseeHbl 18a OCHOBHbIX BIAA KOPPEKLIAM KOIDOULIMEHTA MOLIHOCTY.

PACNPEAENEHHAA KOPPEKLINA KOSOOULIMEHTA MOLLHOCTI

[laHHbIin BA 0COBEHHO MOAXOAUT MOMB3OBATENAM C MOCTOAHHOW Harpy3KOM, Takol

KaK TpaHcdopmaTopsl 11 Gonblume fiBMraTen (HacoChl, BEHTUIATOPDI, MENbHULIEI W

T.1.), U O6bIYHO YCTaHABNMBAETCA B HEMOCPEACTBEHHOM GIM30CTY OT KOPPEKTUPYEMON

Harpy3Kku nyTem COeAMHEHWA B Napanneny O4HOro 1u 6osee KOHEHCATOPOB.

B naparpade PACHET KOSOOULIMEHTA MOLWHOCTU npepnaraeTca MHCTPYMEHT ANa

onpeneneHns NapameTpOB KOHAEHCATOpa A UCMONb30BaHMA MPK KOPPEKLMM

KO3GMLMEHTa MOLHOCTV AABUrATENEN 1 TPAHCHOPMATOPOB.

OCHOBHbIMM MpenMyLLECTBaMM AHHOTO METOAA ABNAIOTCA:

+ 3KOHOMMYECKas BbIFOAA MPW YCTaHOBKe 0DOOPYAOBaHWSA, TakK Kak W Harpyska
n Gatapea Koppekuun KodpduUyeHTa MOWHOCTM PaboTaloT OAHOBPEMEHHO
W, Takum 0Opasom, 3TO momoraeT M3bexaTb YCTaHOBKM AOMOMHUTENbHBIX
MEeXaH13MOB YMPABAEHNA 1 CACTEM 3aLLMTHI, KDOME TeX, KOTOPbIE Ye M3HAUaNbHO
npeaycMOTPEHBI Harpy3Koi (Moce NpasubHOTO ONpefeneHna NapaMeTpoB);
5KOHOMWUYECKas BbIrOfa MpW 3KCMyaTaLum: JOCTUrAETCA YMEHbLIEHUE MafeHs
HaNpsKeHrs BO BCEX MPOBOAAX, Yepe3 KOTOpble MPOXOAMT TOK Harpysky, uto
NPUBOAMT K COKPALLEHMIO MOTEPb.

Korfia KoHaeHcaTop KoppeKLmmn KoahduLIMeHTa MOLLHOCTY MOCTOAHHO NOAKMIOUEH K

Knemvam [IBMratens, ero HOMYHanbHas MOLHOCTb He AO/KHA npesbilwats 90% ot

BE/MUMHBI PEAKTUBHON MOLHOCTM, MOTAIOLIAeMOi CamiM ABUTaTENEM.

Wh
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TYPES OF POWER FACTOR CORRECTION

Power factor correction can be accomplished in different ways depending on the
various applications and needs. The types of power factor correction can be dif-
ferentiated into:

« Individual power factor correction

* Centralized power factor correction
* Mixed power factor correction

* Power factor correction per groups

Here we illustrate the two main types of power factor correction.

INDIVIDUAL POWER FACTOR CORRECTION

This is particularly suited for services with a constant load such as transformers
and large motors (pumps, fans, mills etc.). It is usually made in the vicinity of the
load of which to correct the power factor, connecting one or more capacitors in
parallel.

In the paragraph entitled POWER FACTOR CALCULATION, a tool is given for sizing

the capacitor to use for the power factor correction of motors and transformers.

The fundamental benefits of this method are:

* economic as regards installation of the system, since both the load and the
power-factor correction battery work simultaneously. It is therefore possible
to avoid installing more control gear and protection systems than the ones
originally envisaged for the load (after correct rating);

* economic as regards operation, since there is a decrease in voltage drops on all
the conductors carrying the current of the load and, as a result, a reduction in
losses.

When the power-factor correction capacitor is permanently connected to the ter-

minals of a motor, its rated power must be no greater than 90% of the reactive

power absorbed by the motor.

varh




TEXHUYECKAA MIHOOPMALINA
TECHNICAL INFORMATION

LIEHTPANIN30BAHHAA KOPPEKLINA KOO OULIMEHTA MOLLIHOCTU

[laHHbI B KOPPEKUMW  OCODEHHO MOAXOAUT [A  CUCTEM C  Pa3NWUHbIMK
MOMb30BATENAMU W HEMOCTOAHHBIM  BPEMEHEM UCMONb30BaHWA 1, Kak MPaBuno,
YCTaHaBNMBAETCA B HEMOCPEACTBEHHON 6AM30CTU OT TPAaHCHOPMATOPHON BYAKN W
FM1aBHOTO PacrpefenTeNbHOro YCTPOMCTBa 060PYA0BAHNA.

[laHHaA cncTema, peanvisyemas NOCPEACTBOM YCTAHOBKM HECKOMBKIX CORAMHEHHbBIX U
pa3beAMHEHHDBIX CNeLManbHbIMK - aBTOMATUYECKMMY  PeryaaTopami  Ko3dduuyeHTa
MOLLHOCTV 6GaTapelt KOHAEHCATOPOB, ABNAETCA OCODEHHO MMOKOM, TaK Kak no3sonAeT
NOCTOAHHOE aBTOHOMHOE afjaNTVPOBAHVIE K M3MEHAEMO BO BpemeH Harpy3ke. [laHHbI
BbIOOP ABMAESTCA 3KOHOMMUECKW BBIFOAHBIM OCOOEHHO B KPYMHbIX MPOMBILLAEHHbIX
KOMMNEeKcax rae, B CBA3M C MHOTOYMCNEHHbIMY NOTPeOMTENAMI, WCMONb3oBaHIe
pacnpeneneHHoi KoppekUyn KoshGrLMeHTa MOLHOCTU He BbIFOHO.

Wh = varh

CENTRALIZED POWER FACTOR CORRECTION

Particularly suitable for installations with various services having discontinuous uti-
lization times. It is usually implemented close to the transforming cell close to the
main switchgear of the installation.

This system made by installing several capacitor batteries that switch-in and —out
through automatic power factor regulators, is specially flexible since it permits con-
tinuous and independent adjusting to a load that changes over time.

This choice is therefore economically advantageous, especially in large industrial
complexes where the individual power factor correction, due to many users, would
not be cost effective.

PACHET KOSOOULIMEHTA MOLLIHOCTI

PACYET KOSOOVLIMEHTA MOLLHOCTW 151 LIEHTPAJI30BAHHOW KOPPEKLI
KO3OOULIMEHTA MOLLHOCTHU

Vlcxona 13 BCEro BbiLLeNepeunciieHHoro B NpeblayLLmMx naparpadax, npy 13BecTHOM
HaYanbHOM COS® 060PYA0BaHNA 1 BHIOPAHHOM KOHEUHOM COSQ; KOSDOULIMEHT
PE3KTUBHOM MOWHOCTM PaBeH:

rae P ABNAETCA CpeAHelt MeCAYHOM BEIMUMHOM, MOTMOLLEHHO CUCTEMOW aKTUBHOW
MOLLHOCTW, JaHHOW:

[ne:

Ep ABNAETCA BENMUMHO aKTVIBHOM SHEPTM, MOMIOLLEHHOW CETbIO
h yKa3bIBaET Ha KONMUECTBO PabOUMX YacoB B ieHb

g YKa3blBAET Ha KONMYeCTBO Paboumx AHel

POWER FACTOR CALCULATION

POWER FACTOR CALCULATION FOR CENTRALIZED POWER FACTOR COR-
RECTION

Considering the remarks made in the above paragraphs, knowing the installation’s
initial cosp and choosing the final cose’, the corrected reactive power is:

where P is the mean monthly value of the active power absorbed by the installa-
tion given by:

Where:

Ep is the value of active energy drawn from the network
h is the number of hours worked in a day

g is the number of days worked
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e ° 091 093 0.94 0.96 0.97 0.98 0.99 1
0.45 1,500 1529 1,659 1,689 1,622 1.656 1,693 1734 1781 1.842 1.985
0.46 1.446 1475 1,504 1535 1567 1,602 1.639 1680 1727 1.788 1.930
0.47 1.394 1.422 1.452 1.483 1515 1,649 1,586 1627 1675 1.736 1.878
0.48 1.343 1.372 1.402 1.432 1.465 1.499 1,536 1577 1625 1685 1.828
0.49 1.295 1323 1353 1.384 1416 1450 1487 1528 1576 1637 1.779
0.5 1.248 1276 1.306 1337 1369 1403 1440 1481 1529 1,590 1732
0.51 1.202 1231 1.261 1.291 1324 1.358 1.395 1436 1.484 1544 1.687
0.52 1.158 1.187 1217 1.247 1.280 1314 1.351 1.392 1.440 1,500 1.643
0.53 1.116 1.144 1.174 1.205 1237 1.271 1.308 1349 1.397 1.458 1.600
0.54 1.074 1.103 1.133 1.163 1.196 1.230 1.267 1308 1.356 1416 1,559
0.55 1.034 1.063 1.092 1.123 1.156 1.190 1227 1268 1315 1.376 1518
0.56 0.995 1.024 1.053 1.084 1.116 1.151 1.188 1229 1276 1337 1479
0.57 0.957 0.986 1.015 1.046 1.079 1113 1.150 1.191 1.238 1.299 1.441
0.58 0.920 0.949 0.979 1.009 1.042 1.076 1.113 1.154 1.201 1.262 1.405
0.59 0.884 0.913 0.942 0.973 1.006 1.040 1.077 1.118 1.165 1.226 1.368

0.849 0.878 0.938 0.970 1.005 1.042 1.083 1.130 1.191 1.333
0.61 0.815 0.843 0.873 0.904 0.936 0.970 1.007 1.048 1.096 1.157 1.299
0.62 0.781 0.810 0.839 0.870 0.903 0.937 0.974 1015 1.062 1.123 1.265
0.63 0.748 0.777 0.807 0.837 0.870 0.904 0.941 0.982 1.030 1.090 1.233
0.64 0.716 0.745 0.775 0.805 0.838 0.872 0.909 0.950 0.998 1.058 1.201
0.65 0.685 0.714 0.743 0.774 0.806 0.840 0.877 0.919 0.966 1.027 1.169
0.66 0.654 0.683 0.712 0.743 0.775 0.810 0.847 0.888 0.935 0.996 1.138
0.67 0.624 0.652 0.682 0.713 0.745 0.779 0.816 0.857 0.905 0.966 1.108
0.68 0.594 0.623 0.652 0.683 0.715 0.750 0.787 0.828 0.875 0.936 1.078
0.69 0.565 0.593 0.623 0.654 0.686 0.720 0.767 0.798 0.846 0.907 1.049
0.7 0.536 0.565 0.594 0.625 0.657 0.692 0.729 0.770 0.817 0.878 1.020
0.71 0.508 0.536 0.566 0.597 0.629 0.663 0.700 0.741 0.789 0.849 0.992

0.480 0.508 0.538 0.569 0.601 0.672 0713 0.761 0.821 0.964
0.73 0.452 0.481 0.510 0.541 0.573 0.608 0.645 0.686 0.733 0.794 0.936
0.74 0.425 0.453 0.483 0.514 0.546 0.580 0.617 0.658 0.706 0.766 0.909
0.7 0.398 0.426 0.456 0.487 0.519 0.563 0.590 0.631 0.679 0.739 0.882
0.76 0.371 0.400 0.429 0.460 0.492 0.526 0.563 0.605 0.652 0.713 0.855
0.77 0.344 0.373 0.403 0.433 0.466 0.500 0.537 0.578 0.626 0.686 0.829
0.78 0318 0.347 0.376 0.407 0.439 0.474 0.511 0.562 0.599 0.660 0.802
0.79 0.292 0.320 0.350 0.381 0.413 0.447 0.484 0.525 0.573 0.634 0.776
08 0.266 0.204 0.324 0.355 0.387 0.421 0.458 0.499 0.547 0.608 0.750
0.81 0.240 0.268 0.298 0.329 0.361 0.395 0.432 0.473 0.521 0.581 0.724
0.82 0.214 0.242 0.272 0.303 0.335 0.369 0.406 0.447 0.495 0.556 0.698
0.83 0.188 0.216 0.246 0.277 0.309 0.343 0.380 0.421 0.469 0.530 0.672
0.84 0.162 0.190 0.220 0.251 0.283 0.317 0.354 0.395 0.443 0.503 0.646
0.85 0.135 0.164 0.194 0.225 0.257 0.291 0.328 0.369 0.417 0.477 0.620
0.86 0.109 0.138 0.167 0.198 0.230 0.265 0.302 0.343 0.390 0.451 0.593
0.87 0.082 0.111 0.141 0.172 0.204 0.238 0.275 0.316 0.364 0.424 0.567
0.88 0.055 0.084 0.114 0.145 0.177 0.211 0.248 0.289 0.337 0.397 0.540
0.89 0.028 0.067 0.086 0.117 0.149 0.184 0.221 0.262 0.309 0.370 0.512
0.9 0.000 0.029 0.058 0.089 0.121 0.156 0.193 0.234 0.281 0.342 0.484
0.91 0.000 0.030 0.060 0.093 0.127 0.164 0.205 0.253 0313 0.456
0.92 0.000 0.031 0.063 0.097 0.134 0.175 0.223 0.284 0.426
0.93 0.000 0.032 0.067 0.104 0.145 0.192 0.263 0.395
0.94 0.000 0.034 0.071 0.112 0.160 0.220 0.363
0.95 0.000 0.037 0.078 0.126 0.186 0.329
0.96 0.000 0.041 0.089 0.149 0.292
0.97 0.000 0.048 0.108 0.251
0.98 0.000 0.061 0.203
0.99 0.000 0.142
1 0.000

B Tabnuue 1 npusezeHbl 3HaueHua koddduumenTa <Ko, UCnonb3ys KOTOPbIi MOXHO MOMYUMTL PeakTUBHYI0 MoliHOCTb QC Mpu W3BECTHOI aKTUBHOI MOLLHOCTY Harpy3KH, COS® 000PYA0BAHUA MPY OTCYTCTBIM KOPPEKLIMI
K03 dHLIMeHTa MOLIHOCTY 1 BbIBPAHHOTO XeNaeMoro pe3ynsTata cosg.

Table 1 gives the values of the coefficient “K” with which it is possible to obtain the reactive power OC, knowing the active power of the load and the installation’s cosp with no power factor correction
and choosing the cosp” you want to obtain.
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TEXHUYECKAA MIHOOPMALINA
TECHNICAL INFORMATION

MNPUMEP 1:

OnpeneneHve emKOCTHOM MOLLHOCTM, HEOOXOAUMOWM [Ns KOPPeKuWu Ha
cos' 0,92 obopynosarwa, nornowaiowero 132 kW, ¢ cose, pagHoro 0,6, npu
OTCYTCTBUN KOPPEKLIMM KOIDOULIMEHTA MOLHOCTH.

132x0,907 = 119,724 kvar = 120 kvar.

Taknm 06pa30M, 3anpalinBaemast NOHas MOWHOCTb M3MEHNTCA

EXAMPLE 1:

Calculating the capacitative power needed for p.f. correction to cosp’ 0.92 of
an installation drawing 132 kW, with a cosp of 0.6 with no power factor cor-
rection.

132x0.907 = 119.724 kvar = 120 kvar.

The apparent power required will then vary

c/from

220[kVA]

32
=00, " 143.5[kv4 ]

NPUMEP 2:

OnpepeneHrie emKOCTHOM MOLLHOCTY, HEOOXOAMMON ANsA Koppekuuu Ha
cos®' 0,95 obopynosaHwa, nornouwaiouero 630 kW, ¢ cose, pasHoro 0,7, npu
OTCYTCTBUM KOPPEKLMN KOIOOULIMEHTA MOLHOCTW.

630 x 0,635 = 400,05 kvar =400 kvar.

EXAMPLE 2:

Calculating the capacitative power necessary for p.f. correction to cosp’ 0.95
of an installation drawing 630 kW, with a cosp of 0.72 with no power factor
correction.

630 x0.635 =400.05 kvar = 400 kvar.

The apparent power required will then vary

Takyivt OBpE30M; SANPALIMBAEMAR TONHAA" MOWC " 7F$H4QMEH TS+ eeseseseeas e s et

630

S=07," 875[kvA]

PACYET  KOSOODULIMEHTA
ACUHXPOHHbIX ABUTATEJIEN
Kak yxe ynomuHanocb B naparpade PACMPEAENEHHAA  KOPPEKLINA
KOSOOUUMEHTA MOLLHOCTW, korma KoHpeHcaTop Koppekumn KoadduumeHTa
MOLLHOCTW MOCTOSIHHO MOAK/MIOYEH K KieMMam [BWraTens, ero HoMvHasbHas
MOLLHOCTb He [Jo/kHa npesbiwatb 90% OT MokasaTens PeakTUBHOM MOLLHOCTH,
noTpebnseMon Cammnm ABMUraTenem.

MOLHOCTM  ANA  TPEX®A3HbIX

POWER FACTOR CALCULATION FOR THREE-PHASE ASYNCHRONOUS MO-
TORS

As mentioned under the heading “INDIVIDUAL POWER FACTOR CORRECTION”,
when the power-factor correction capacitor is permanently connected to the
terminals of a motor, its rated power must be no greater than 90% of the reac-
tive power absorbed by the motor. We therefore have:

ne Un yka3biBaeT HOMMHANbHOE HanpskeHue cetn, a 0 TOK XOMocToro
XOfia [BATATeNs, KOTOPbIA, B MPUOAU3NTENIBHOM 3HAYeHWUy, COOTBETCTBYET
KOMMOHEHTY TOKa, OTHOCALLErocs K PEeaKTUBHOM MOLLHOCTY noTpebnsemoit
cammm fiBuraTenem (peakT1BHas COCTaBAIOLLAA MM TOK HaMarHUYMBAHKS).

B Tabnuue 2 nprseaeHbl peKOMEHyeMble 3HaYeHVA PEAKTUBHON MOLHOCTY ANA
KoppeKLumn Ko3ddrLMEHTa MOLWHOCTM TPeXdasHbIX aCKHXPOHHBIX ABMraTenew,
pabOoTaloLVX NPV NMOMHOW Harpy3ke.

Where Un is the rated power supply voltage and 10 the no load current of the
motor that, to a good degree of approximation, corresponds to the component
of the current relating to the reactive power absorbed by the motor (wattless
component or magnetizing current).

Table 2 gives the recommended reactive power values for power factor correc-
tion of three-phase asynchronous motors running on full load.

MOLLHOCTb ABUTATENA
VOTOR POWER 3000 1500 1000 750 500
0BOPOTOB/MIAH 0B0POTOB/MIAH 0B0POTOB/MIAH 0B0POTOB/MIAH 0B0POTOB/MIH
| HP KW REM. RPM. REM. RPM. RPM.
3/4 0.55 - - 05 0.5
1 0.73 05 0.5 06 06
2 1.47 0.8 0.8 1 1
3 221 1 1 1.2 1.6
5 3.68 1.6 1.6 2 25
7 5.15 2 2 25 3
10 7.36 3 3 4 4 5
15 1 4 5 5 6 6
30 22.1 10 10 10 12 15
50 36, 15 20 20 25 25
100 73, 25 30 30 30 40
150 110 30 40 40 50 60
200 147 40 50 50 60 70
250 184 50 60 60 70 80

Tabnuua AnA BbI6OPa MOLLHOCTY KOHAEHCATOPOB (8 kvar), HeobX0RMMOi ANa KOPPeKLIMI KO3DGULIMEHTA MOLLHOCTY TPEXOa3HbiX ACUHXPOHHbIX ABUTaTeNelt, paboTaloLLVX NPy NOAHOI Harpy3ke.

Table for choosing the Power of Capacitors (in kvar) needed for power factor correction on three-phase Asynchronous Motors running on full load

yeneriuxd
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TEXHUYECKAA NHOOPMALIMA

PACYET KO3OOULMEHTA MOLLHOCTN TPAHCOOPMATOPOB

Y70 e KacaeTca TPaHCHOPMATOPOB, B Clyuae, KOrfla OHI MOTYT paboTaTb BXOMOCTYIO
(NpepbIBUCTbIE  LIMKNbI), BO3HKKAET HEOOXOAMMOCTb KOPPEKLMM  MOTIOLLEHHO
MOLLHOCTU BXOSOCTYIO C OrPAHMYEHHON HArpy3KOW, MOACOEAMHAR B Mapasnient
K TpaHchopmatopy 6atapeio KOHAEHCATOPOB; KOHAEHCATOPbl HEOOXOAWMbl Ans
KOMMEHCALMM  HaMArHU4MBaHWA TOKa TPAHCHOPMATOPa, KOTOPbIA CAYXKWT s
CO3aHUA MArHUTHOTO NOJIA, HEOBXOAMMOTO AN €ro PAbOTHI,

B Tabnuue 3 npuBedeHb PEKOMEHTYEMbE 3HAYEHNA PEAKTUBHOM MOWIHOCTY Ans
KOppeKUM  KO3hGULMEHT MOLHOCTI TPAHCHOPMATOPOB CPeAHero / Hi3Koro
HANPSKEHIS, B 33BUCMOCTY OT NEPBUYHOTO HAMPSKEHNS.

POWER FACTOR CALCULATION FOR TRANSFORMERS

As regards transformers, in cases where they can work with no load (disconti-
nuous cycles), there is the need to correct the power factor with no load or a limi-
ted load by putting a capacitor bank in parallel with the transformer; the purpose
of the capacitors is to compensate the magnetizing current of the transformer
used to generate the magnetic field needed for its operation.

Table 3 gives the recommended reactive power values to power factor correct
MV/LV transformers according to the primary voltage.

BIIMAHWE TAPMOHWKM MACNAHbBIE TPAHCOOPMATOPbI PE3VHOBbIE TPAHCOOPMATOPbI
POWER TRANSFOMER 0IL TRANSFORMER RESIN TRANSFORMER
KVA Kvar Kvar
10 1 15
20 2 17
50 4 2
75 5 25
100 5 25
160 7 4
200 75 5
250 8 15
315 10 75
400 125 8
500 15 10
630 175 125
800 20 15
1000 25 175
1250 30 20
1600 35 22
2000 40 25
2500 50 35
3150 60 50

Tabnuua ana BbI6OPA MOLLHOCTH KOHAEHCATOPOB (B Kvar) AnA KoppeKLMM KoIG@ULIMERTa MOLLHOCTY CPEAHETO / HU3KOTO HaMpAXeHNH, B 3aBUCUMOCTY OT NEPBIYHOTO HAMPAKEHNA.
Table for choosing the Power Values of the Capacitors (en kvar) for power factor correction of the MV/LV transformers according to the primary voltage.

Ha aneKkTpuueckse cuCTembl 4YacTo  BAWAIOT — MOMexXu, MocTynalowme of
pacnpefenvTenbHbIX CeTel U NUTaeMbIX MMV HENMHENHBIX HAarpy30K, KOTOpble MOryT
NeErko NPVBECTU K HEVMCMPABHOCTAM 1 MONIOMKaM.

Cpean camblx pacrpoCTPaHEHHbIX HEUCMPABHOCTEN CTOUT YNoMAHYTb AedopmaLyio
GOPM BOSIH TOKA W HAaNPAXKEHWA, TO €CTb HafumMe MHOrOYMCAEHHBIX YacTOTHBIX

KOMMOHEHTOB  HECKOMbKUX  QyHAAMEHTASIbHBIX  YacTOTHBIX  COCTABAAIOLIMX
TapPMOHYECKON BOMHbI.

BO3HVKHOBEHVIE MCKaKEHW TOKa MOXET ObiTb BbI3BHO:

- HEeNWHEeMHbIMU  Harpy3kami  (MOSyNPOBOAHMKOBbIE  BBIMPAMMTENN  LUIMPOKO

MCNOMb3YIOTCA B 3apPAAHBIX  YCTPOMCTBAX,
ranbBaHOTEXHUKYA, MPWBO/IAX)

- IyroBbIMY Nevamm

- KPYMHbIMYW 3NEKTPOCBAPOUHbIMI CUCTEMAMI.
BO3HVKHOBEHME UCKaKEHNI HANPAXEHA MOXET ObiTb CBA3aHO C:

- heHOMEHOM neperpy3kn (TpaHchopMaTopsi)

- nehopmaLiveit BOMHbI HanpPAXeHNS reHePaToPOB.

Hau6onee oueBrHbIMM 1 Cambivi Pa3pyLIATESTbHbIMI MOCNEACTBUAMM AebOopMaLM
HaNpPXeHUA 1 TOKa ABAIOTCA YBEMYEHWE NOTEPb U ONacHOCTb BO3HKKHOBEHMA
PE30HaHCHbIX ABNEHNI B MaLUMHAX 1 B 3M1EKTPOOGOPYAOBAHNM.

Y10 e KacaeTca KOHAEHCATOPOB, TO FAPMOHUKY TOKA 1 HAMpskeHUs NPUBOAAT K
YBENMUEHMIO NOTEPD, KOTOPbIE MOTYT BbI3BaTb aKTVBALIMIO 3aLUMTHOMO YCTPONCTBA.
TpaHchopmaTopbl 1 NPOBOAA MOTYT GbITb MOBPEXEHbI B PE3YTbTaTe Upe3MepHOro
Harpesa NPoBOAHIKOB BCeACTBUE 3hdeKTa [Koyna v yBennUeHio AONOHUTENbHbIX
noTepb B MArHMTHBIX LIEMAX, BbI3BaHHbIX KOMMOHEHTaMI Gonee BbICOKMX YacToT.

yeneriuxd

10

BbINPAMUTENAX  ON1A  3N1EKTPOSIM3a

Electrical installations are frequently affected to a greater or lesser degree by in-
terference from distribution networks and from the non-linear loads they supply,
which can easily cause malfunctioning and faults.

Some of the most common problems comprise deformation of the current and
voltage wave shapes, i.e. the presence of multiple frequency components of the
pure wave.

The origin of the current distortions may depend on:

- non-linear loads (semiconductor rectifiers commonly used in battery chargers,
galvanotechnical electrolysis rectifiers, operating mechanisms)

-arc furnaces

- large electric welding installations.

The origin of the voltage distortions may on the other hand be connected to:

- phenomena of saturation (transformers)

- deformation of the voltage wave of generators.

The most obvious and damaging consequences of the voltage and current defor-
mation are an increase in losses and the risk of phenomena of resonance occur-
ring in electrical equipment and machines.

As regards the capacitors, the current and voltage harmonics cause an increase in
losses that can lead to the safety device tripping.

The transformers and cables may suffer damage due to the conductors overhe-
ating because of the Joule effect and the increase in additional losses in the ma-
gnetic circuits caused by the components at higher frequencies.



TEXHUYECKAA MUHOOPMALINA
TECHNICAL INFORMATION

VICKaXeHHOe  HeCMHyComaanbHbIM + TOKOM M MOTOLUEHHOe  3arpASHAILLMMY
Harpy3Kkamu CeTeBOE HanpsxeHe MOXET, B CBOIO OYepefb, MPVBECTM K MOABNEHMIO
JHEMHbIX KOMNOHEHTOB TOKa rapPMOHUKM, TaKMX Kak KOHAEHCATOPbI V1 PE3UCTOpSI W,
B 3MEKTPUYECKMX MaLLMHAX, TPAHCHOPMATOPbI 1 ABUraTeNN, B KOTOPbIX OHM Bbi3bIBAIOT
noTepy 1 MexaH14eckme KonebaHus.

CornacHo ~ Oypbe, KaXAbli  HECVHYCOMAAMbHBIA  NMepuoanyeckuis  deHomeH
MOXHO MOMyYMTb B BUAE CyMMbl HECKOMbKUX CMHYCOWAANbHBIX KOMMOHEHTOB, C
COOTBETCTBYIOLLEN aMMNTYAON U BHYTPEHHEI KPaTHOW YacTOTOW rapMOHMYECKOW
BOJTHbI, KOTOPasA XapaKTePU3yeTCA YacTOTOM, PABHOW YaCTOTe, MCKaXKeHHON 13Havana
NepUOANYECKON BOMHDI.

[prcyTCTBME rapMOHVK B CETU C YCTaHOBNEHHBIMM KOHAEHCaTopamy, Bbi3biBaeT
B [laHHOM BMAe KOMMOHEHTa Meperpysky TOKa, MOAyYeHHylo Mo Credyioliemy
YPaBHEHWIO:

The mains voltage distorted by the non-sinusoidal currents drawn by the contami-
nating loads can, in its turn, give rise to current harmonics in linear components,
such as capacitors and resistors and in electric machinery, such as transformers
and motors in which losses and mechanical vibration are induced.

According to Fourier, every non-sinusoidal periodical phenomenon can be obtai-
ned as the sum of sinusoidal components, each one of the appropriate amplitude
and with whole multiple frequency of the pure wave, having frequency equal to
that of the initial distorted periodical wave.

The presence of harmonics in a network in which capacitors are installed causes
a current overload on this type of component given by the following equation:

roe

|1 =ToK Ha YaCTOTe rAPMOHUYECKON BOSHbI

S = Cymma BCeX BI0B TOKOB FapMOHMK, HAUMHaA OT 2ro 1 0 6ECKOHEUHOCTU.

Ha pwic. E nokasaH ToK KBaapaTHOM GOpMbl, TUNMYHBIA 1A HEMHENHOI Harpy3Ku, v
ee pasfoxeHue, 1ICNonb3ysa OrpaHNYeHHbIe 4O ceibMoro nopaaka pasa Gypbe.

where

11 = Current at the frequency of the pure wave

S =Sum of all the harmonic currents starting from the 2nd until the nth.
Figure E shows a current with the typical square shape of a non-linear load,
whose breakdown is also given by means of the Fourier series limited to the
seventh order.

------------- PMC. C/FIG. C heee

//13 BCEro BblleCKa3aHHOrO MOXHO CAeNaThb BbIBOJ, YTO MCKaatoLMI TOK C YaCTOTOM
50 Hz MOXHO paccmaTprBaTh Kak CymMy CHMHYCOMAANbHOrO ToKa yactotoit 50 Hz u
APYTUX BUOB TOKa C KpaTHbIMM YacToTamn (Hanpumep 100-150-200-250 Hz - n T4,).

B NpucyTCTBUM UCKKEHMI Mbl  HACTOATENBHO HE PeKOMeHayem MpOBOANTb
KOppeKLMio Ko3OHLIMEHTa MOLHOCTU UCKMIOUNTENBHO C NOMOLLbIO KOHAEHCATOPOB,
Tak KakK MOTYT BO3HUKHYTb ABMEHWA NapanfefbHOr0 Pe30HaHca C CeTbio, KOTopble
NPMBOAAT K YCUNEHWIO YKe CYLLECTBYIOWMX rapMOHMK. [1o3ToMy Heobxogumo
NPOBECTU TUATENbHYI0 MPOBEPKY, HaMpPaBNeHHylo Ha BbIABAEHME PE3OHAHCHOM
yacToThl “fr" HACTPOEHHOTO KOHTYPA, COCTOALLETO U3 KOHAEHCATOPa ANA KOpPeKLmm
KO3$dULMEHTA MOLLHOCTV U, B OCHOBHOM, 113 PEAKTVBHOTO COMPOTUBNEHUA CETW.
MoeT 6biTb None3Ha NPYBeAeHHaA HUxe Gopmyna:

MEPBNYHAA KBAZIPATHAA BOJTHA
PRIMARY SQUARE WAVE

TAPMOHWYECKAA BOJTHA
PURE WAVE

BO/HA 2-70 FAPMOHMKA
[ 2nd HARMONIC WAVE

BOJTHA 4-T0 TAPMOHMKA
4" HARMONIC WAVE

BOJIHA 5-TO TAPMOHWKA
5" HARMONIC WAVE

BOJTHA 7-T0 TAPMOHUKA
7" HARMONIC WAVE

From the above we may easily infer that a distorted current with a frequency of
50 Hz can be seen as the sum of a sinusoidal current at 50 Hz and other currents
with multiple frequencies (e.g., 100-150-200-250 Hz-etc.).

When there are distortions, it is strongly recommended not to do the power fac-
tor correction with just the aid of capacitors as they can trigger phenomena of
parallel resonance with the network, leading to an amplification of the existing
harmonics. It is therefore necessary to run a thorough check targeted at iden-
tifying the resonance frequency “fr” of the tuned circuit composed of the power
factor correction capacitor and the mainly reactive impedance of the network.
For this purpose, the following formula is helpful:




e
f! ABNAETCA YaCTOTOM raPMOHIYECKON BOSIHbI

Scc ABNAETCA MOWHOCTBIO KOPOTKOTO 3aMblKaHIA CETY (BblpakeHHOM B VA)

Q, ABNAETCA PEAKTVBHOM MOWHOCTbIO KOHfIEHCATOpa WM 6aTapen KOHAEHCaTopo.
(BblpaxkeHHoM 8 VAR)

Bo wm3bexaHne BO3HWKHOBEHWA [aHHbIX HedoCTaTkos, Enerlux wcronb3yet
6noKMpyloLMe peakTVBHbIe COMPOTMBAEHMA, CNOCOOHbIE 3aLUMTUTL KOHAEHCATOPD!
1 obecneynTb NPaBUbHYI0 KOPPEKLMIO KOIGGMUMEHTE MOWHOCTW. WX npuHUMN
paboThl 3aKMOYAETCA B CMELIeHWM PEe30HAHCHOM 4acToThl 0OOPYAOBaHMA MOf
YPOBEHb FAPMOHVKY 60Mee HU3KOTO MOpPAAKa TakyM 0bpa3om, UTobbl He AOMyCTUTb
BO3HMKHOBEHMA PE30HAHCHBIX ABNEHMIA.

brokvpytoLvie peakTVBHbIE CONPOTVBNEHUSA, Kak MPaBUIO, HaCTPaMBAIOTCA Ha YacToTy
KOHAEHCATOPOB, KoTopas 00bIYHO Konebnetca B Npegenax ot 134 o 210 Hz.
NapameTp, KOTOpbIi OnpefendAeT COAepXaHVe TrapMOHUKA TOKa, Ha3blBaeTca
Ko3dGMLMEHTOM MCKaxkeHUA unn THD, 1 onpeaenaeTca cieayioLyim 06pasom:

roe:
I, ABNAETCA 3GOEKTMBHbIM 3HAUEHIEM TOKA Ha YaCTOTe rapMOHNYECKON BOMHI
| ABAAETCA 3ddeKTUBHbIM 3HaUeHem OBILLero rapMOHKKa TOKa NOPAKa N.

B cBeTe BCero BbileCKa3aHHOTO, MPEX/e Uem BbIOpaThb BN KOPPEKLMM KOG dULeHTa
MOLLHOCTY, PEKOMEHAYETCA MPOBOANTb Ha/IEXALUNIA aHanM3 CeT B NPKCYTCTBIN
onpeneneHHbIX BIIOB Harpy3KU. VIMEHHO MO3TOMY Mbl PEKOMeHAYeM 06paTUTbCA B
TexHUueckuii otmen Enerlux, rae Bam Bcerga momoryT C BbIGOPOM MOAXOAALIErO
obopyaoBaHuA.

TEXHUYECKAA UHOOPMALINA
TECHNICAL INFORMATION

where

[, is the frequency of the pure wave

S is the short-circuit power of the network (expressed in VA)

Q, is the reactive power of the capacitor or of the Capacitor bank (expressed in
var)

The solutions utilized by Enerlux to avoid this trouble consist of using blocking
reactors capable of protecting the capacitors and enabling correct power factor
correction of the installation. Their working principle consists of shifting the reso-
nance frequency of the installation under the harmonic of a lower magnitude so
as to avoid triggering phenomena of resonance.

The blocking reactors are normally calculated to be tuned with the capacitor on a
frequency usually varying between 134 and 210 Hz.

The parameter quantifying the harmonic load of the current is called the factor of
distortion or THD, defined as follows:

where:
I, is the r.m.s. value of the current at the frequency of the pure wave
| is the r.m.s. value of the generic current harmonic of magnitude No.

In the light of the above, it is recommended to analyse the network correctly
when there are certain kinds of load before choosing the type of power factor
correction. We therefore recommended you contact the Enerlux Engineering
Department that will be able to help and guide you in choosing the appropriate
equipment.
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XAPAKTEPUCTUKW NOJTMNPOMUANEHOBbIX METAJJTU3POBAHHbIX

KOHAEHCATOPOB BblCOKOIO rPAOUEHTA

CHARACTERISTICS OF CAPACITORS MADE OF METALIZED
POLYPROPYLENE FILM AT HIGH GRADIENT

CTPOUTEJIbHBIE TEXHOJIOTUN

KoHpeHcaTopbl Koppekumn KoadrumeHTa MOLIHOCTY, NPOM3BEAEHHbIE KOMMaHe
Enerlux gna npumeHeHWs B HU3KOM HampsKeHUM -3T0 TpexdasHble 1 ofHOdasHble
KOHOEHCATOpbl  CAMOBOCCTAHAB/MBAIOWLErOCA TUMa, COCTOAWME U3 OfHOMA3HbIX
3MEMEHTOB 13  METaNM3VPOBaHHOW  MOAMNPONMNEHOBOM MNEHKM C  BLICOKVIM
rPAAMEHTOM, uTO  MO3BOMAET  CYLWECTBEHHO MOBLICUTL  MPOW3BOANTENBHOCTL
KOHAEHcaTopa (CM. PUCYHOK F). InemeHT ABNAETCA «CyXUM», MOCKOMbKY OH He MpOMnmTaH
MacnoM, a W30MMpOBaH C BHELUHEN CTOPOHbI CheLyanbHON  AV3neKTpUYecKon
HETOKCUUHOW CMeCblo, He copepxatlern MX[ n MXT.

[laHHaA cMecb rapaHTUpYeT BbICOKYIO HafieHOCTb KOHAEHCATopa C MeXaHWNJecKom
TOUKM 3pEHUA (HEeUyBCTBITENBHOCTb K BMOPALMM) W SNEKTPUUECKON TOUKM 3peHuA
(6onee BbICOKaA rapaHTIA 130AALMM MACCh).

CONSTRUCTION TECHNOLOGY

The power-factor correction capacitors made by Enerlux for low-voltage applica-
tions are both three-phase and single-phase capacitors, of the self-healing type,
composed of single-phase elements made of a metalized polypropylene film at
high gradient that permits to improve notably capacitor duty (see Figure F). The
element is “dry” as it is not impregnated with oil, but externally isolated with a
non-toxic dielectric mix, with no PCB or PCT.

This mix ensures great reliability for the capacitor from a mechanical point of
view (insensitive to vibration) and from an electrical point of view (isolation from
earth further guaranteed).

PUC.F/FIG. F 3

1 EMKOCTHbIA SNEMEHT
CAPACITIVE ELEMENT

2 METANIM31POBAHHAA MONUMNPOMNUNEHOBAA
MAEHKA (TOJIbKO C OLIHOW CTOPOHbI)

METALIZED POLYPROPYLENE FILM (ON ONE SIDE ONLY)

3 HEMETA/IM3/IPOBAHHAA BOKOBAA CTOPOHA
EDGE FREE FROM METALLIZATION

4 30HA KACAHMA
CONTACT AREA

INeMeHTLI NOMELLEHbI B LMAVHAPYYECKWI KOPMYC 13 SKCTPYAMPOBAHHOTO anioMUHIA
C GYKCHPYIOLLMM XBOCTOBMKOM M12 X 12 MM.

3aKpbiTe KOHAEHCATOpa OCYLLeCTBAETCA MyTem 3arMbaHna KPOMKM LWNVMHAPA
Ha  MOHTaXHOW  HEWIOHOBOW  KOMOAKE,  apMMPOBAHHOM — CamO3aTyXaloWmm
CTEKNOBOMOKHOM (knacc V2 Hopmatueel UL 94) ana ceprn PRM 1 CTanbHbIM ANCKOM
ana cepun PRT, obecneyrgas nonHyio repMeTMyHoCTb.

KoHpeHcaTopbl CHabeHbl BHELHMMIA Pa3pAAHbIMIA PE3VUCTOPaMM.

OcCHOBHble XapaKTepPUCTUKM AaHHbIX KOHAEHCATOPOB:

- Gnarogapa HOBOMY TUMYy METANAM3aUMM C nepemeHHON TONLUMHON yayJllaetca
CaMOBOCCTAHOB/EHME NPV BO3HNKHOBEHWY KOPOTKVIX 3aMblKaHWIA MeXy NNacTuHaMm1
- YMeHblIEeHMe Pa3MepoB B CBA3YI C yBeNMUYEHUEM yaenbHOM MolHOCTY (kvar/dm3)

- GOMbLMIA YPOBEHb HAIEXHOCTU B CJlyuae HEMPEPbIBHOTO 1 MEPEXOAHOro
nepeHanpsxeHua

Bce KoHpeHcatopbl Enerlux oCHaleHbl 3alWMTHBIM YCTPOMCTBOM OTKIIOUEHWA NpK
136bITOYHOM [1aBNeHM (CM. cep. naparpagd).

Mpy NOCTOAHHOM aKTUBHOM MOLWHOCTH, HArpy3ka C HU3KMM  KOIOULMEHTOM
MOLWHOCTM  MPUBOAMT K HEOOXOAMMOCTM  MCMONb30BaHWA Gonee  BbICOKOTO
YPOBHA MOMHOW MOWHOCTY B CETV MO OTHOLIEHWIO K Harpy3ke C bonee BbICOKMM
KO3DGUUMEHTOM MOLLHOCTM, C NOCAEAYIOLMM YBEAMUEHEM MAAEHNA HANPAKEHUA 1,
CefjoBaTeNbHO, yTeYek.

The elements are put in an extruded aluminium cylindrical can, with fixing spigot
M12x 12 mm.

The capacitor is closed with the can bending on the self-extinguishing fibreglass-
reinforced nylon strip (class V2 according to UL 94 standards), for PRM series and
steel lids for PRT series, ensuring perfect air and water tightness.

The capacitors are equipped with external discharge resistors.

Main characteristics of these capacitors:

- thanks to this new metallization type having a variable thickness, grant a better
selfhealing at short circuits between the plates

- reduction of size due to the increase of specific power (kvar/dm3)

- more reliability in case of continuous and transient overvoltages

All Enerlux capacitors are equipped with an overpressure disconnecting safety
device (see following paragraph).

Having equal active power, a load with a low power factor, causes a greater call
of apparent power from the network compared to a load with a higher power
factor with an ensuing increase in voltage drops and, as a result, losses.

yeneriuxg
P —t



XAPAKTEPUCTNKN KOHOEHCATOPOB
CHARACTERISTICS OF CAPACITORS

Y1066 OrpaHMuMTL  3aTpaThl, CBA3aHHble C  OMpedeneHVeM napameTpoB B
pacnpenenvTenbHbIX YCTaHOBKaX, BBIMOMHEHHBIX B 3aBUCKMOCTW OT noTpebutene
C HU3KUM  KO3QOMUMEHTOM MOWHOCTY, OpraH/3aUmMy Mo 3HEProCHabXeHmio
npedycMaTprBaloT WTpadHble CaHKUMKM B LEnAxX MpeoTBpalleHna MorioueHns
CETblO UPE3MEPHOTO KOMMUECTBa PeaKTUBHOM MOLHOCTY, KOTOPas, Takum 06pasowm,
[LOMXHa NOAABATHCA Ha MOAKMIOUEHHYIO HArpy3Ky C MOMOLLbIO CCTEM, YCTAaHOBNEHHbIX
y notpebutens.

TaKue CCTeMbI MPAKTUYECKM BO BCEX CTyUanX COCTONAT U3 CTAaTUUECK/X KOHAEHCATOPOB
KOpPeKLMM Ko3IGdULIEHTA MOLHOCTY, KOTOPbIE, NOroLLas AedasnpoBaHHbii Ha 90°
€MKOCTHOM TOK IC paHbLLe Ga3HOTO HanpseHUsA, KOMMEHCVPYIOT YaCTb MHAYKTUBHOTO
TOKa L, MOrNOLEMOr0 MHAYKTVBHBIMIN KOMMOHEHTaMM Harpy30K.

Takum 00pa3oM, pPeakTMBHas MOLLHOCTb, MOMIOWEHHas noTpebutenem, Gonee He
ABNAETCA MOMHOCTHIO BbIBEAEHHON U3 CETH, ee UaCTUUHO MOCTaBNAET KOHAEHCATOP.
Ha pucyHke B npenctaBneH TpeyronbHUK MOLWHOCTEN NPK OTCYTCTBUAW 1 HaNumm
KoppeKkunn  ko3dduumerTa  MowHocT. ObpaTiTe BHMMaHWe, Kak BBedeHue
KOHAeHcaTopa obecneyyiBatoLLero peakTyBHYio MOLHOCT QC, NPUBOANT K CHUXEHMIO
YIna @ 1, CefoBaTesIbHO, NOBbILLIEHMIO KOIGOULIMEHTA MOLIHOCTH.

XAPAKTEPHbIE KPUBbIE KOHAEHCATOPOB B MOJIMMPOMMUIEHOBOW

METANI3MPOBAHHOW MIEHKE

To limit costs related to distribution installation rating made depending on users
with a low power factor, the electricity distribution companies have penalties
with the aim of discouraging users from absorbing too much reactive power from
the mains, which therefore must be supplied to the load via systems installed on
the user’s premises.

These systems are in virtually every case composed of static power-factor correc-
tion capacitors that, drawing a capacitative current IC staggered 90° in advance
on the phase voltage compensate part of the inductive current IL absorbed by the
inductive components of the loads. In this way the reactive power absorbed by
the user is no longer totally kept by the mains, but to a certain extent supplied
by the capacitor. Figure B shows a power triangle with and without power-factor
correction. Notice how adding the capacitor that provides the reactive power QC
causes a decrease in the angle ¢ and, as a result, an increase in the power factor.

CHARACTERISTIC CURVES OF CAPACITORS IN METALLIZED
POLYPROPYLENE FILM

2,25
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Change in the Dieletric Costant of the metallized Film in
relation to Temperature
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Change in the Loss Angle of the metallized Film in relation
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XAPAKTEPUCTUKN KOHOEHCATOPOB
CHARACTERISTICS OF CAPACITORS

3ALLMTHOE YCTPOWCTBO OTK/IOYEHWA MPU U3BbITOYHOM
OABJIEHUN

[laHHOE YCTPOCTBO 3aLNTbl KOHAEHCATOPOB C HU3KMM HAMPSKEHEM NPOV3BOAUT
MIHOBEHHOE NPepbIBaHIE LieNM NUTaHS B KOHLE CPOKa 3KCMITyaTali KOHeHcatopa
11 B CIly4ae HEUCTPABHOCTEN NPU BLICOKOM NEPEHAMPAXEHNN.

[laHHoe npepbiBaH/e He MPUBOAWMT K B3PbIBY WM BOCTIAMEHEHMIO KOpryca
W COXpaHAET 6e3 M3MEHEHWI XapakTepUCTKM AM3NEKTPUUECKON CBApKM MO
OTHOWEHMIO K KOPNYCY W repMETUUHOCTU. TTOBTOPHbIE MCMAPEHNA METANM3aLMM,
0bpa3yiolmecs Npy CamMOBOCCTAHOBIEHNM, CO BPEMEHEM MPUBOAAT K PasBUTMIO
BHYTPEHHErO NepeHanpPKEHIS, UTO BbI3bIBAET YBEIMUEHIE KOPMYCa C NOCTE/YIOWMM
OTCOEMMHEHIIEM YCTPOCTBA OT UCTOUHMKA NiTaHIA. Ha pycyHKe G nMoKasaH nprHUmn
paboTbl.

OVERPRESSURE DISCONNECTING SAFETY DEVICE

The usefulness of this protection on low-voltage capacitors is the immediate
switch of the power supply circuit at the end of the capacitor’s life and in the
event of a fault due to excessive overvoltage.

This break causes no explosion nor burning of the can and keeps the features of
the dielectric seal from earth and air and water tightness unchanged. The recur-
rence of evaporation of the metallization generated during self-healing causes
an internal overpressure in time that causes the can to rise with the device then
getting disconnected from the power supply.

Figure G shows the working principle.

[lo - Before

I

............. PMC. G /F/G‘ G

Mocne - After

|| }
L

YCJ10BUA SKCMTYATALIMA

KoHaeHcaTop [ana Koppekumy KoddouuveHTa MOLWHOCTY MNpeacTaBnser coboi
INEKTPUYECKIIA KOMMOHEHT, KOTOPBI, B KOHLE HAauanbHOro nepuropa paboTsl 1 nocne
Pa3fIMYHBIX MCMbITaHWIA, NPOBEAEHHbBIX B ENerlux, MOXeT ObiTb YCTaHOBNEH Ha Pa3HOM
O60py,ELOBaHI/II/I C pasnnyHbIMA yCJ‘IOBI/IﬂMVI 3KcnnyaTa|_ww|,

[na n3bexaHna Henonafok B paboTe W NpefoTBPaLEHNA NPEXAEBPEMEHHOMO
33BEpUWeHNA Nepuofa 3KCMyaTaumy, OueHb BaKHO MPABWIBHO OMpeaenuts 1
YCTaHOBMTb YCNIOBMA PaboThl KOHAeHcaTopa. JomKHbl ObiTb MPOBEPeHb! CliedyioLme
OCHOBHbIE XapaKTePUCTVKI IKCMyaTaLmim:

- HomuHanbHbIl TOK

- MnKoBbIii TOK

- Hanuume rapmoHuk

- HomnHanbHoe HanpsxeHne

- OcTaToYHOE HanpsXeHne

- Temnepatypa

CONDITIONS OF SERVICE

The power-factor correction capacitor is an electrical component that, at the end
of a period of BURN IN and of the various tests performed by Enerlux, can be in-
stalled in various kinds of installations featuring various conditions of operation.
It is therefore extremely important to define and identify the possible operating
conditions to prevent any alteration in its operation and any shortening of its
service life.

The main service parameters that must be checked are:

- Rated current

- Peak current

- Presence of harmonics

- Rated voltage

- Residual voltage

- Temperature

N



XAPAKTEPUCTUKN KOHAEHCATOPOB

TOK

KoHpeHcaTopbl paccymTaHbl Ha paboTy B pexvive HenpepbiBHOTO Toka A0 1,3 In 1 npw
ToKe 10 1,5 In B Cyyae Hanmuma y KOHAeHCaTopa A0MyCKaeMOro OTKIOHEHNA eMKOCTH
+10 %, Npy HaNMYMK rAPMOHVIK 1 NPV NepeHanpsaxeHun B 10%.

[na  w3bexanna neperpeBa WAM  MONOMKA  KOMMOHEHTOB B MPOBOAAX,
3NEKTPOMArHUTHBIX MyCKaTenax 1 060PyAOBaHMM, HEOOXOAMMO YCTAHOBNTb Pa3Mepbl
B 33BMCVMOCTM OT ToKa 1,5 In. 3aluTHbIE MNaBKue NpesoXpaHuTeNy JOMKHb ObiTb
3aMe/IEHHONO TUMa W paccuMTaHbl Ha 1.8+2 In.

MUKOBbIN TOK

MocKonbKy KOHAEHCATOPbI XapPaKTePU3YIOTCA HU3KM MOTEPAMM, NP YCTaHOBKE OHM
BbI3bIBAIOT BBICOKMI BCMNECK MMKOBOrO Toka A0 200 In, 0COBGEHHO B CTyneHuaTbix
naHensx, B KOTOPbIX Ye MOTYT ObiTb YCTAHOBMEHBI 3aPAXEHHbIE KOHAEHCATOPbI.

[InA n3bexaHns NpexaeBpemMeHHbIX NOBPEXAeHNA KOHAEHCATOPOB U MeXaHW3MOB
ynpaseHus, HeOOXOAVIMO UCMOBb30BATL INEKTPOMArHUTHBIE MyCKATENM, OCHaLLIEHHbIE
peakTopamu OrpaHMYeHWA MMKOBOMO 3HAUYEHMA MYCKOBOrO Toka. [lyckoBoW Tok
JOMKeH 6biTb orpaHnyeH 4o 100 In.

TAPMOHUKN

[inA Toro, utobbl UCKaXeHWe CurHana GopMbl raPMOHMYECKON BOMHLI 11 Neperpy3Ku,
BbI3BaHHbIE FAPMOHVIKaMK, He MOBPEAVN YCTaHOBNEHHOrO 060PYA0BaHWA, OfHUM 13
OCHOBHbIX YCMOBUI MPaBUIbHOMO DYHKLMOHMPOBAHWA KOHAEHCATOPOB ABNAETCA
NPOBEPKA HaNNYMA TAPMOHIK B CETU.

VxopA 113 3TOro, HEOOXOAVIMO NPOBEPUTL HANMUME HEAIMHEIHBIX HAMPY30K, BBOAALLMX
FAPMOHWKN B CETb. B Cyyae NpucyTCTBUA [JaHHOTO OBOPYAOBaHMA, HEOBXOAMMO
NPOM3BECTM TOYHOE K3MEpPEHWe C MOMOLbIO  aHanM3atopa rapMOHMK, 6o
obpatuTbca B TexHuuecko otaen Enerlux, KoTopbiii NpOBEAET HEOobXOmUMble
NPOBEPKM 1 NOMOXET BblOpaTh Hanbonee noaxoasliee 06opyAOBaH/E.

HANPAMXEHUE

Kak ykasaHo B Tabnuue 4, KOHAEHCATOpbl pacCuMTaHbl Ha paboTy npu ypoBHe
HanNpAXeHnA B COOTBETCTBMM C AENCTBYIOWMMA UTanbaHCKAMM Hopmamn CEl EN
60831-1/2 1 MexayHapoaHbIMM CTaHAapTamm IEC 831-1/2:

HAMPAMXEHWE bE3 TAPMOHUK

VOLTAGE WITHOUT HARMONICS MAXIMUM DURATION

HenpepbIBHas
continued

8y Kaxable 24 4

1.1 Un 8hevery24h

30 MuH Kaxgble 24 4

1,15 Un 30minevery 24h

5 MuH
5min

1 MUH
1 min

MAKCUMAJIbHAA MPOAOITUTENIbHOCTb

CURRENT

The capacitors are rated for operating with permanent currents up to 1.3 In and
with currents of 1.5 In if the capacitor has a capacity with a tolerance of +10%, if
there are harmonics and with overvoltages of 10%.

It is therefore necessary to rate all the cables, contactors and equipment in rela-
tion to a current of 1.5 In to prevent these components overheating or breaking.
Protection fuses must be of delayed type and designed at 1.8+2 In.

PEAK CURRENT

Since capacitors are characterized by low losses, at insertion time they cause an
extremely high current peak, up to 200 In, especially in instrument panels with a
number of steps where there may be capacitors that are already charged.

It is therefore important, in order to avoid prematurely damaging the capacitors
and control gear, to use contactors fitted with in-rush peak current limiting reac-
tors; the in-rush current must be limited to 100 In.

HARMONICS

One of the fundamental conditions for the capacitors to work properly is that
of checking harmonics in the network, to prevent distortion of the pure wave
shape and the overloading caused by the harmonics, that could damage installed
equipment.

It is therefore indispensable to check whether the network contains non-linear lo-
ads that put harmonics into the network; if there is any such equipment, it is wise
to make an exact measurement using a harmonics analyser or ask for assistance
of Enerlux Engineering Department that will make the appropriate checks and
guide you in the choice of the most appropriate product.

VOLTAGE

The capacitors are rated to work at a level of voltage in compliance with Italian
CEl EN 60831-1/2 and international IEC 831-1/2 standards as stated in table
no. 4:

KOMMEHTAPUW
REMARKS

MakcrmanbHoe cpefiHee 3HaueHue BO Bpems Nloboro nepuopa Nofauu nuTaHUA B KOHAEHCATOP
Highest average value during any period of capacitor energization

PerynupoBka v ¢payKTyauns HanpsikeHns B ceTi
System voltage regulation and fluctuations

PerynupoBka v GpyKTyauns HanpsikeHns B ceti
System voltage regulation and fluctuations

TMoBblLueHMe HANPSXEHIA NPY MAION Harpy3ke
Voltage rise at light load

MoBbiLLeHMe HaNPAXEHA NPU Manoi Harpyske
Voltage rise at light load

BaXHo 0TMeTUTb, UTO ypoBeHb NepeHanpsxeHns Boiwwe 1,15 Un He MoxeT Bo3HUKaTb 6onee 200 pa3 3a BeCb CPOK SKCNyaTaLmum KOHAEHcaTopa.

It is important to note that overvoltages greater than 1.15 Un may not occur for no more than 200 times in the life of a Capacitor.
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XAPAKTEPUCTUKN KOHAEHCATOPOB

[Ina NpeaoTBPaLLEHs NepeHanPHXEHUA PA3IMYHOMO MPOUCXOXAEHNS (Hampuvep,
Hannyme HeGOMbLIMX KOMMOHEHTOB raPMOHIIK), KOTOPOE MOMKET MPUBECTY K MOSIOMKE
QV3NEKTPIK], YaCTO MCTIONb3YIOTCA KOHAEHCATOPb! C HOMMUHAMbHBIM HAMPAXEHMEM,
MPEBbILIAILLMM HANPSXKEHE MUTaHUA CeTU. Tem He meHee, B MoAoOHbIX Crydasx
HeobxoAumo 0BpaTUTb BHUMaHME Ha TOT @aKT, YTO HOMWHANbHAA MOLIHOCTb
KOHAEHcaTopa 6onee He 3KBMBANEHTHA BbIXOAHOM MOLWHOCTY, TaK Kak MUTaHme
MPOUCXOANT NP GONEE HI3KOM 3HAUEHM HAMPSKEHIIS,

Takym 06pa3om, reHepUPOBaHHAA PEAKTVBHASA MOLIHOCTb PaBHa:

Capacitors are often used with a greater rated voltage than the mains voltage to
prevent overvoltages of various origin (for example, small harmonic components)
being able to damage the dielectric. In cases such as this, it is however necessary
to pay attention to the fact that the rating of the capacitor is no longer equiva-
lent to the power output as it is powered at lower voltages.

The generated reactive power is therefore:

roe:
U_ABnaeTca HanpsxeHem rNofjaBaemoro NMTaHIA KOHAeHCaTopa
U, ABNAETCA HOMMHA/IbHbIM HaMpsKeHem KoHaeHcaTopa

Q, ABNATCA HOMUHANbHOV MOLHOCTbIO KOHAEHCATOP.

OCTATOYHOE HANPAKEHWUE

O CTaTouHOe HanpseHre - 3TO HanpsXeHue, KOTOpoe MPUCYTCTBYET Mexay
Knemmamn KOHAeHcatopa No MPOLWeCTBUM ONpeAeneHHOro Nepuofa BpeMeHn C
MOMEHTa OTK/IOUEHUS OT CETU CaMOTO KOMMOHEHTA.

B cootserctBm ¢ Hopmamn CEI EN 60831-1/2 v mexayHapOaHbIMM CTaHAapTamu
IEC 831-1/2, paHHoe HamnpsxeHue He OOMKHO OnycKaTbcA Huke 75 V B TeueHue
3X MUHYT NOCNe OTCOeAMHEHMA KOHAEHCaTopa OT CeTU. Mo3Tomy, UTobbl 136exaTb
KOCBEHHbIX KOHTAKTOB, eNaTenbHO He NPOW3BOAWTL TEXHMYECKOrO OOCIYKMBAHNA
060PYAOBaHNA 10 OKOHYAHWA JAHHOTO CPOKA.

CTouT TaKke OTMETWTb, YTO B aBTOMATMYECKOM OOOPY[OBaHWM KOPPEeKLWM
KO3DGMLMEHTE MOLHOCTM, HE OCHALIEHHOM ObICTPbIM PA3PAAHBIM YCTPONCTBOM,
BpemA CPabaTbiBaHWA perynatopa AoMKHO ObiTb COBMECTUMO C BPEMEHEM Pa3pAfa
KoHpeHcaTopa (Bceraa Bbile 30 cek).

TEMMEPATYPA

Pabouas TemnepaTypa KoHaeHcaTopa ABNAETCA KNOYEBbIM CCbINOYHbIM NapamMeTPoM B
uenax obecrieyeHus MPaBWIbHOM  3KCrnyaTauuy CamMoro  KOHAeHcatopa v
npeaycMOTPEHHOTO CPOKa CyXObl.

KoHpeHcaTopbl KnaccuduumpytoTca B COOTBETCTBUM C AEACTBYIOLMMM UTANbAHCKAMM
Hopmamu CELEN 60831-1/2 v MexayHaposHbiMY CTaHaapTam IEC 831-1/2 no knaccam
HarpeBOCTOMKOCTY, T Kaxabll KnacC 0003HaUeH YMCIoM 1 ByKBOI.

YI1CNO YKa3bIBAET MUHMMASTBHYIO TEMMEPATYPY OKPYXAIOLLeN Cpefbl, Mpy KOTOpOi
MOXET paboTaTh KOHAEHCATOP.

DyKBa yKa3biBaeT MakcUManbHOE 3HaueHie AnanasoHa TemnepaTyp, Kak NokasaHo B
Tabnwue 5.

MAKCVMMATbHAA
MAXIMUM

+40°C
+45°C
+50°C
+55°C

O O W >

where:

U is the voltage at which the capacitor is powered
U, is the rated voltage of the capacitor

Q, Is its rated output.

RESIDUAL VOLTAGE

The residual voltage is the voltage remaining between the terminals of a capa-
citor after a certain length of time since the component was disconnected from
the network.

In conformity with the CEI EN 60831-1/2 and international IEC 831-1/2 stan-
dards, this voltage must drop under 75 V within 3 minutes of disconnecting the
capacitor from the network; it is therefore wise to avoid maintenance work on
the installation until this time has passed, in order to avoid any indirect contact.
In addition, it should be remembered that with automatic power-factor correc-
tion equipment with no fast discharge devices, the regulator trip time must be
compatible with the capacitor discharge time (never lower than 30s).

TEMPERATURE

The working temperature of a capacitor is a fundamental parameter in ensuring
the capacitor works properly without affecting its expected lifetime.

The capacitors are classified in compliance with current Italian CEl EN 6083 1-
1/2 and international IEC 83 1-1/2 standards in temperature classes, where each
class is specified by a number followed by a letter.

The number indicates the lowest ambient temperature at which the capacitor
can work.

The letter indicates the highest value in the temperature range, as shown in table
5.

MAKCUMAJIbHOE CPEHEE 3HAYEHWE ANA KAXA0IO NEPUOAA

HIGHEST AVERAGE VALUE DURING ANY PERIOD OF

244 /24h 1ron/ 1year
+30°C +20°C
+35°C +25°C
+40°C +30°C
+45°C +35°C

MPUMEYAHWE: Mo 3aka3y Enerlux n3rotaBnusaeT NpopyKLyio C KaTeropuamm Temnepatypbl Bbille yKa3aHHbIX B Tabnuue.
N.B. On request, Enerlux makes products with temperature classes outside the limits stated in the table

Tabnvua MpyMeHVMa B Cllyuasx, KOTa KOHOEHCATOp He BNMAET Ha TemnepaTypy
BO3/lyXa OKPYKaloLLer cpefbl (Hanprmep, Npu YCTaHOBKE Ha OTKPBITOM BO3yXe).
Bbibop KOHAEHCATOPa A0MKEH ObiTb OCYLLIECTBAEH TaknM 06pa3oMm, UTobbl 0becrneunTs,
C TOMOLWbI0  EeCTECTBEHHOTO MMM MPUHYAUTENBHOTO — OXNaKOeHUs,  YCIOoBKA
3KCNNyaTaLUmm, COBMECTVMbIE C HOMMHABHBIMI 3HAUEHIAMM KOHAEHCaTopa.

Kpome TOro, KOHAEHCATOPbI OMKHDI ObiTb YCTAHOBAEHBI Ha HAAMEeXallem apyr ot
Apyra PaccTosHMM M MO3BONATb CBOBOAHYIO LMPKYNAUMIO BO3ayxa. Hampuwep,
cnefyeT OCTaBNATb 60MblLIe MECTa, €CAIU B NOMELLEHMM YCTAHOB/EHA TONBKO CiCTeMa
BEHTUNATOPHOTO OXNAXAEHNA W OTCYTCTBYIOT YCTPOWMCTBA [7IA BO3MYXOOOMeHa C
ynuLen.

The table is applicable when the capacitor does not affect the ambient air tempe-
rature (for instance, in outdoor installations).

The capacitor must be chosen so as to make sure, via natural or forced cooling,
that the conditions of service are compatible with the capacitor’s rated parame-
ters.

Moreover, the capacitors must be positioned so as to allow air to circulate freely
and they must be suitably spaced apart; for example, it is wise to leave more space
when there are no devices for ventilation with outside air than when there is a

system of cooling fans.
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OBLLME MOJIOXKEHUA

GENERAL REMARKS

MWHUMAJIbHbIE TPEBOBAHWA BE3OMACHOCTU

KoHaeHcaTopbl, MOayNbHble ALK 1 060PYAOBaHME He AOMKHBI MCNOb30BATLCA B
LesIsAX, OTAMUHBIX OT KOPPEKLIMM KOIGOULIMEHTA MOLIHOCTU YCTAHOBOK B NEepeMEHHOM
TOKE, 1 VX UCTONb30BaHNe OMKHO COOTBETCTBOBATb TPEOOBAHMAM, YKa3aHHbIM B
paznene "YCNOBKA SKCMNYATALAA"

YCTaHOBKa [OMKHa ObiTb BbINOJHEHA KaYECTBEHHO 1 B COOTBETCTBIN C AeACTBYIOLMMM
HOpMaMI.

Bo m36exaHuie MexaHnUecKyix 1 GU3nNUecKyix NoBpexaeHNin 060pyAoBaHMA, 0C060e
BHUMaH/E AOMKHO ObiTb YAENEHO MOAYTbHBIM ALLMKAM.

Y1066l 1130€aTb BO3MOXKHOTO HapyWeHWs GYHKUMOHANbHOCTU KOHAEHCATOpOB 1
ApYroro 06opyf0BaHWA, YCTaHOBKA KOHAEHCATOPOB BCeraa AOMKHA OCYLLECTBAATLCA
OTfENbHO.

SKCNNYATALINA

Bca mpodykums pa3paboTaHa, U3roToBNeHa 1 CrbiTaHa B COOTBETCTBUM C HOPMaMM
|EC- IEC ¢ uenblo obecrneueHmns ee 6e30MacHOCTM 1 KaYeCTsa.

Monb30BaTenn JOMKHbI YOeauTbCA, YTO NacopTHble AaHHble MPOAYKLMM OTBevatoT
napameTpam CeTH, B KOTOPOI OHa OyeT YCTaHOBNEH, U XapaKTEPUCTUKAM, YKa3aHHBIM
B KaTasnore v B MHCTPYKUMAX.

ObpatiTe 0coboe BHUMAHME Ha OKPYXaloLLYyio Cpefy, B KOTOPOI YCTaHaBNMBaeTcA
obopynosaHyie, M3deras BO3ENCTBYA BPEAHbIX XMMUUYECKMX BelleCTs WM Bpeda
oT dnopsl W/mnn gayHbl. ECim Ha 060pyaoBaHWM Obia OOHAPYKeHbI Kakue-nbo
NOBPEXaeHIA, HaHeCEHHbIEe BO BPeMA TPaHCMOPTHPOBKM, XPaHeHNA an COOPKI, OHO
He MOXET ObiTb 1CMONMb30BAHO M JOMKHO ObITb HEMEIEHHO AEMOHTVPOBAHO.
Heobxoaymo cnepfosaTb MHCTPYKLMAM, Npuaraembiv K 060py[oBaHIio, NpoBepss
paccToAHMe 6e30MacHOCTY, KPUTEPWM YCTaHOBKM U NOAKMIOYEHNs, TpeboBaHNA K
3KCMNyaTaLyy B pabouem COCTOAHNM 11 K TEXOBCNYKBaHMIO.

COOTBETCTBME 3KOJIOrMYECKM TPEBOBAHNAM

Enerlux ¢ 0cO6bIM BHYMaHVIEM OTHOCUTCA K MBbIC/IM O TOM, UTO MPUPOfa He ABNAETCA
HeorpaHMUeHHbIM PecypcoM AfA MCMONb30BaHWA, HO NpeacTasnseT cobol obliee
[OCTOAHIE, KOTOPOE HAZO 3aLMLLIaTh; KOMMaHKA Enerlux MonHOCTLIO yBepeHa B TOM,
uTO MePbI MO OXPaHe OKPYXaloLLell cpefbl ABNAIOTCA HEOTbEMIEMON YaCTb MONUTUKM
MOVCKa PaBHOBECA MEXY TEXHOMOTNUECKIM PA3BUTUEM 1 MEPOMPUATUI MO 3aLLiTe
nNpUPOfBI.

Vcxoas 113 BCero BbilueckasaHHoro, Enerlux npov3BoanT NPOAYKLMIO s KOpPeKLMM
KOIOGMLMEHTA MOLHOCTY ANIA HI3KOTO HAMPAXEHWA, UCMONb3yA WMCKMIoUMTENbHO
HETOKCHYHBIE KOMMOHEHTbI.

[lnA NpaBuibHOM YTUAM3AUMM OTXOAOB, HEOBXOAMMO MOMHMTb, YTO KOHAEHCATOPbI
HU3KOTO HanpskeHus Enerlux KnaccnbuumpyioTca Kak  CneumansHble  OTXofbl,
aHaNornyHble ropPOACKIM OTXOAAM.

OWPEKTUBA ROHS n RAEE

[na ceoeit npoaykumu Enerlux npumenseT Aupektusel 2002/95/CE RoHS 1 2002/ 96
/ CE RAEE.

yeneriuxd
' N

MINIMUM SAFETY REQUIREMENTS

Capacitors, modular units and equipments haven't to be utilized for purposes that
are different from the power factor correction of systems in AC and their utiliza-
tion must carry out the requirements showed in the " CONDITIONS OF SERVICE".
Their installation must be done workmanlike, in compliance with current product
standards.

A particular attention must be payed to avoid mechanical and physical damages
to equipments and modular units. As regards capacitors, their installation must
be always realized with a suitable segregation, to avoid possible damages to their
functionality and to other equipments.

USE

All our products are designed, manufactured and tested in compliance with IEC -
CEI EN with the aim to grant product safety and quality.

The user is obliged to check that the rating plate data of the product are suitable
to the network on which it will be installed and that complies with what is indica-
ted on our catalogue and on our instructions.

Take particular care about the ambient where the product will be installed avoi-
ding exposition to the injuries actions of chemical substances or to flora and/or
fauna attacks.

If the products would be damaged for any reason due to transport, storage or
mounting, it must not be used and immediately removed.

Follow instructions you will find together with the product, being sure to check
safety distances, mounting, connection and operation during service, criteria and
instructions to carry out checks and maintenance.

ENVIRONMENTAL COMPATIBILITY

An extremely important concept for Enerlux is that the environment must not
be considered as a fully available and unlimited resource, but a value to protect
and respect. Enerlux is firmly convinced that protecting the environment cannot
be separated from seeking a balance between technological development and
lessening its impact on the environment.

This has led to Enerlux’s decision to make low-voltage power-factor correction
products solely with non-toxic components.

It should be remembered, for purposes of disposal, that Enerlux’s low-voltage ca-
pacitors are classified as special waste assimilable to urban waste.

ROHS AND RAEE DIRECTIVE

For its own products Enerlux applies 2002/95/CE ROHS and 2002/96/CE RAEE
directive.



XPAHEHME W NEPEMELLIEHWE

KoHaeHcaTopbl  HEOOXOAMMO — XpaHUTb B KX
OPYIrMHANBHON YMaKOBKeE B 3aKPLITOM 1 CyXOM MeCTe.
MNepemelleHre JOMKHO OCYLLECTBAATLCA C NMOMOLLbIO
NOAXOAAWMX — CPefcTs, u3beras  MeXaHWYecKoro
HaNPAKEHNA.

OCOBbIE 3AMEYAHUA AN1A OBOPYAOBAHNA KOPPEKLIMA

KO3OOULMEHTA MOLLIHOCTU

OBLUUE NMOJIOKEHNA

GENERAL REMARKS

STORAGE AND HANDLING

Storage of capacitors must be done keeping on
them their original packing, in a covered and dry
area.

Handling must be done with suitable means avoi-
ding mechanical solicitations

SPECIFIC REMARKS FOR POWER FACTOR
CORRECTION EQUIPMENTS

COBMECTUMOCTb
TPVHATL Mepbl NPEAOCTOPOXHOCTY N7 M36exaHWA NI0BOro OMacHOro BO3AENCTBUA C
CoceiHM 0B0PYA0BaHVIEM.

PABOYME YCTPOUCTBA

PeKoMeHIyeTc  UCrMob30BaTb  OMPedeneHHble  KOHTAKTOpbl,  OCHaUleHHble
LEeMNOVPYIOLIM PE3VICTOPOM, KOTOPbIE CHUXKAIOT PUCK Meperpy30K, MPOMCXOAALMX
B MOMEHT YCTaHOBKY GaTapen KOHfeHCaTopOoB.

3ALUUTHBIE YCTPOMCTBA

3alMTHble YCTPOCTBA COCTOAT U3 NPefOXPaHNTENel, aBTOMATUYECKIX BbIKIOYaTeNen
11 TeNsOBbIX pene.

KacaTtenbHo npefoxpaHuTenelt, NpeanoyTHTeNbHee YCTaHaBAMBaTb pasmveps B 1,6 +
2 pa3a Bblllle HOMMHANBHOIO TOKa KOHEHCATOPOB MM HaTapelt KOHAEHCATOPOB, B TO
BPEMA KaK [/ aBTOMATUUECKIX BbIKloUaTeneil JomKHa ObiTb Takke NpedycMoTpeHa
COOTBETCTBYIOWAA — QUKCMPYIOWAs  CNOCOOHOCTb,  MCXOAA M3 KOMMYecCTsa
NPennoNaraeMblX HaNPAXKEHN.

B Uenom, ofHako, CTaHOBUTCA OYEBMOHO UTO, WMCXOAA W3 Mpeamnonaraemblx
BO3[ENCTBUI, BCE Pa3mMepbl KOMMOHEHTOB MeXaHW3MOB YNPaBNeHUA 1 3alUUTHbIX
YCTPOWCTB (HanpuMep NPOBOAOB), AOMKHbI ObiTb YCTAHOBNEHBI 3apaHee.

OKPYXAIOLLAA CPEQIA NPU NMPOU3BOACTBE

YbeanTech, UTo TemrnepaTypa OKpyKalolLei cpepb,

rfie yCTaHaBnvBaeTca 0bopynoBaHye Ana KoppeKLmm
KO3GMLMEHTa MOLHOCT, HE MPEBBILIAET HIPKEYKa3aHHbBIX Q,
OrpaHnyeHni:

+ MakcvmvanbHasa Temnepatypa: 40 ° C

+ MakcvmanbHas Temnepatypa 8 TeueHme 24 vacos: 35° C
+ MakcvmanbHana Temnepatypa B Teyeryie 1 roga: 25 ° C

« MuHvManbHaa Temneparypa: -5 ° C

06opynoBaHm1e HeobX0AMMO YCTaHaBNMBATb B XOPOLLO X
MPOBETPVBAEMOM MOMELLIEHNM. e &
Heobxoarmo ybeanTbCa B TOM, YTO BO Bpems SKCMyaTaLmm
000PYAOBaAHNA He NPEBbILLIAETCA MAKCUMASbHAA
Temneparypa.

YbeamTech 8 TOM, YTO CETKM /WM BEHTUNALMOHHBIA 610K
HIYeM He MOKPbITBI (MUHVManbHOe NpocTpaHcTBo 100 Mv).
ObopynoBaHue JOMKHO ObITb 3aLUMLLEHO OT NbIK 1 BT,

COMPATIBILITY
Take needed precautions to avoid any interference with neighbouring equipment.

SWITCHING DEVICES

Enerlux advises the use of specific contactors equipped with damping resistors
that limit the over-currents that take place at the switch-in of the capacitor bat-
tery.

PROTECTION DEVICES

The protection devices consist of fuses, circuit breakers and thermal relays.

As regards the fuses, it is preferable for the rating to be 1.6+2 times the rated
current of the capacitors or capacitor banks; whereas, for the circuit breakers it
is necessary to consider an adequate fixing capacity in relation to the number of
closing-opening operations contemplated.

In general, however, it is clear that all the components downstream from the
switching and protection devices (for example, the cables) must be rated in rela-
tion to the expected stresses.

OPERATING ENVIRONMENTAL CONDITIONS

Be sure the ambient temperature where the power fac-
tor correction equipment will be installed, is within the
following limits:

* Highest temperature: 40°C

« Highest temperature for 24 hours long: 35°C
* Highest temperature for 1 year long: 25°C

* Minimum temperature:-5°C

Install the equipment in a well ventilated ambient

Check that the maximum limits of temperature are
within said values during equipment operation.

Be sure that ventilation fins and/or ventilation groups are
not covered (minimum space 100mm).

Protect the equipment against dust and humidity.

N



PYKOBOZACTBO MO BbIbOPY ObOPY[JOBAHUA
GUIDE TO THE CHOICE OF THE PRODUCT

[lnA ocylecTBneHrA NPaBUNbHOTO BbIOOPA KOMMOHEHTA, MPU HanUuuK ABAEHNI

nedopmaLmm TOKa Harpy3Kku, KOTOpble, Kak MpaBuio, CBA3aHbI C 3MEKTPOHHBIMK U

HEVHEHbIMI Harpy3Kamu, 3HaUEHII HOMMHATIBHOTO HAMPAXEHA CETU 11 Kenaemon

NPOV3BOAHON PEAKTUBHOM MOLYHOCT He JOCTATOUHO.

TV HaMUMM FAPMOHIK KPaliHe BaKHO 0OPATUTh BHUMAHIIE Ha 1Ba ABNEHMS, KOTOPbIE

PErynApHO NPOUCXOAAT Ha BaTapesx KoppeKLMn KOIGHLIEHTa MOLHOCTY:

- BCBA3M C BNUAHMEM OTAEMbHbIX FAPMOHYIK, Ha KOHLIaX KOHIEHCATOPOB HabntoaaeTcs
Hanuume HanpsXeHWs, KOTOPOE BbilLE HOMVHANBHOTO;

- HaCTpOWKa KOHAEHCATOpa C MOMHbIM COMPOTMBAEHMEM CETU Ha OMpefeneHHOM
UaCTOTe MOXET NPUBECTU K BO3HYKHOBEHMIO PE30HAHCOB.

06a ABNEHUA MOTYT ObITb VCTOUHUKOM AVINEKTPUYECKYIX HANPSXEHMI KOTOPbIE, eCAIn

Ha HIX He 06PaTUTb JOMKHOTO BHUMAHMSA, MOTYT MPUBECTU K HEN3OEXHO MOSIOMKE

KOMMOHEHTa B TeYeHMe KOPOTKOrO BpeMeHH Nocse YCTaHOBKM.

Mpobnembl, CBA3aHHbIE C YBENMUEHVEM HAMPAXEHNA HA KOHLIaX KOHAEHCATOPOB NOA

BO3EMCTBMEM FAPMOHUK, JOMXKHbBI ObiTb PA3pELLEHbI C MOMOLLbIO:

- TOUHOTO CMEKTPaNbHOMO aHanM3a ToKa;

- pacyeTa MofnUTOK HAaNPAXEHMA, CBA3AHHOMO C OCHOBHBIMM FAPMOHMKAMI;

- BbIOOPA KOMMOHEHTA C HOMMHAMbHBIM HAMPAXKEHNEM HEMOCPEACTBEHHO Bbille
MONYYEHHOTO MPW  pacyueTax, Y4YUTbiBas TAPMOHMYECKYIO COCTaBAAIOLYID 1
raPMOHUKM;

- MPOBEPKW Ha OTCYTCTBME TAPMOHMK C 4acTOTamu, ONM3KMMM K Pe3OHaHCHOM
UaCcToTe CHCTEMbI KOPPEKLMM KOIGOULIMEHTA MOLLHOCTM CETH.

Bvipeane, TOUHbI pacyeT AOMKEH MPOBOANTLCA C YUETOM FrAPMOHMYECKOTO CNIEKTPa, HO
TaK Kak B 6O/IbLIMHCTBE C/y4aes 3T0 HEBO3MOMKHO, MOXHO CAENaTb MPUBAM3UTENbHYIO
OLEHKY, MCNOMb3yA NapameTp NonHOro KogduuyeHTa (cm. cTp. 12).

Mpn paBHOM MOMHOM KOIQOMUMEHTE HAMPAKeHVie BO3PACTaeT C yBenMUeHreM
FaPMOHMK HIM3KOTO NopsAaKa.

Ha oCHOBe 3TViX NOHATUIA, B MPUBEAEHHBIX HIXE MPUMepe ¥ TabnuLe, npeanaraeTca
Havbonee nogxopallee 0bopynoBaHye Enerlux AnA paccMaTpUBaeMbix CUCTEM.
Enerlux He HeceT OTBETCTBEHHOCTb 3a HEMPAaBUIIbHbI BEIGOP KOMMOHEHTOB.

OCHOBHbIE XapaKTepUCTUKI 06OPYAOBAHMA 1A KOPPEKLMM

If there are charge current deformation phenomenons, typically tied to electrical

charges supply or not linear charges, to make a correct choice of the component,

the values of the network rated voltage and reactive power you want to produce,

are not enough. In fact, when there are harmonics in the network, paying atten-

tion to two phenomenons that usually happen on power factor capacitor banks

is very important:

- presence of a voltage at the terminals of the capacitor higher than the rated
one due to the affect of single harmonic contributions.

- The tuning of the capacitors with network impedance at a determined fre-
quency, could probably provoke resonances.

Both the above mentioned phenomenons could be the source of dielectric stres-

ses, that if are not correctly considered, keep to the unavoidable destruction of

the component within a brief time after installation.

The problems related to the increasing in voltage at the capacitor terminals, due

to the effect of harmonics, must be faced through:

- an accurate survey of current spectrum;

- calculation of voltage contributions related to the most important harmonics;

- choice of the component with a rated voltage immediately higher to that
obtained by calculations, considering the fundamental component and the
harmonics;

- verification of the absence of harmonics with a frequency close to the network
power factor correction system resonance frequency.

The exact calculation should be carried out valuating the harmonic spectrum,
but being often not possible, you can base on an evaluation referring to THD (see
at page 12).

When THD is equal, solicitations increase at the increase of harmonics at lower
order.

On the base of such concepts, the example and the table showed here below,
suggest the Enerlux product suitable to the plant taken into account.

Enerlux is not considered responsible of a not correct choice of the components.

EXAMPLE

Main characteristics of the plant that must be power factor correct

CETb NETWORK

HomuHanbHoe HanpsxkeHvie 400V Rated voltage
HomuHanbHaa yactota 50 Hz Rated frequency
Yucno a3 Number of phases




PYKOBOACTBO NO BbIBOPY OBOPYAOBAHUA
GUIDE TO THE CHOISE OF THE PRODUCT

TPAHC®OPMATOPbI CPEAHEIO / HU3KOrO HANPAXKEHWUA MT/BT MV/LV TRASNFORMER
St = HoMMHanbHaA MOLHOCTb 1000 kVA St = Rated voltage
Vce = HanpsxeHvie KOPOTKOTO 3aMblKaHWA 6 % Vce = Short circuit volatge

[N pacueTa MOLIHOCTW KOPOTKOTO 3aMblkaHWs B TOYKaX MPUCOEAMHEHWSs To calculate the short-circuit power at the capacitors connection points (Scc),
KOHfIeHCaTopoB (SCC), Mpy npegnonaraeMon beckoHeuHol mollHocT cetn MT,  taking in consideration as hypothesis an infinite power of MV network, it is pos-

MOXHO MCMONb30BaTh CeayioLLYyo Gopmyny: sible to use the following formula:
See= 1000 _ 16,7 mva
“CT Ve T 006 ’
TopALOK rapMOHYIKK, KOTOPO# COOTBETCTBYET Napasness batapen KoppekLmn The harmonic order at which the capacitor bank — network parallel resounds,

KO3OOULMEHTA MOLIHOCTY — CETU, MOXET BbiTb paccumTan no creayioulen dopmyne:  can be calculated with the following formula:

h Scc 157 _ 646
o~ 0 04 ’
MAPAMETP GH GH PARAMETER
SH = 0O6waA MOWHOCTb HeNuHEelHbIX Harpy3ok B cucteme (McToumuku  SH = Total power of non linear loads of the plant (UPS, inverters, rectifiers, etc.)
6ecnepebonHOro INeKTPONUTaHNA, HBEPTEPI, BBINPAMUTENN U TA.). 200kVA
200 K VA Percentage of harmonic pollution degree in the network can be calculated with
[TpUCYTCTBYIOLLMI B CETV YPOBEHD rAPMOHNYECKOTO 3arPA3HEHIS, BbIDAXKEHHbIV B the following semplified formula

NpOLEeHTax, MOXeT GbiTb PacCumTaH No ClefytoLLer ynpoLieHHol dopmyne

SH 200
ST 1000

MAPAMETP THDin THDin PARAMETER

Kh = GaKTOp rapMOHUYECKOTO NCKaXKEH s ONPEeAenaeTcs Cneayiolym 0bpazom: kh= harmonic interference factor as stated here below:
Kh ana nckaxatowwyx Harpy3ok 13 OK3 oTHOWEHWA KOPOTKOro 4] kh for distorting loads from SCR (AC/DC converters, etc.)
3aMblKaHVIA (Tpeobpa3oBateny nepemeHHOro/MoCTOAHHOTO TOKa 1 T.4.)

Kh ana nckaxaioumx Harpysoxk s WeCTV(Pa3HEIX KOHBEpTEPOB 36 kh for distorting loads from six-pulse converters (UPS, inverters, etc.)
(McTOYHMKM becnepeboiHoro nuTaHus VIBM, nHeepTepsl 1 T.1.)

Kh 4 MCkaxaiolLuX Harpy3OK 13 ABeHaAIATI$a30BbIX KOHBEPTEPOB 14 kh for distorting loads from twelve-pulse converters (VDF, etc.)

(YacToTHO- perynvpyembli npusog YPT 1 1.4.)

C noMOLWbI0 AZHHOTO NapameTpa ykasblsaeTcs O0Wee rapMOHNHECKOE UCKIKEHIE With this parameter the total harmonic distortion of the current of the plant
TOKa 000PYA0BAHNA, N3MEPAEMOE C MOMOLLBIO CMIEUMANbHBIX MHCTPYMEHTOB Win is indicated; it can be measured through suitable devices or making a calcula-
nony4aemoe No BbilueyKasaHHoR Gopmysie. tion following above mentioned formula.

GH<2% 2%<GH<7% 7% <GH<12% 12% < GH <20 % 20% <GH <25 % GH=25%




PRM 'OIHO®A3HbIE KOHAEHCATOPbI /7
SINGLE PHASE CAPACITORS ~ [rsemucy

power-factor/g

TEXHONOr1A CTPOUTE/IbBHOIO NPOM3BOACTBA

CamoBOCCTaHaBNMBAIOWMECA KOHAEHCATOpbl cepuit PRM COCTOAT M3 OOHOrO MOHOMA3HOTO 3neMeHTa,
BbINONHEHHOTO W3 METNM3POBaHHOM NONMMNPONAEHOBON MNEHKM C BLICOKUM FPafMieHTOM, OHY NOMeLLeHb
B LMNMHAPUYECKMIA KOPMYC 113 3KCTPYAMPOBAHHOTO aioMUHIA C GUKCUPYIOLWIMM XBOCTOBMKOM M12 X 12 MM,
XBOCTOBVK M12 MCMONb3yeTCA AN 3a3emieHra KOHAeHCaTopa.

3aKpbiTVe KOHAEHCATOPa OCYLECTBNAETCA NyTeM 3arnbaHna amioMUHEBOY KDOMKY LIMAVMHAPA Ha MOHTaXHOW
HENOHOBOW KONOAKE, apMUPOBAHHOM CaMO3aTyXaloLyM CTeKNOBONOKHOM (knacc V2 Hopmatiesl UL 94),
obecreyrsas NomHyI0 repMETUUHOCTb.

KoHaeHcaTopbl CHabKeHb! BHELUHMMM Pa3PAAHbIMA PEVCTOPaMM, COeAUHEHHBIMI Ha MOCTOAHHOM OCHOBE, ANA
obecneyeHns 6e30MacHOCTH, C KNeMMamK C NNOCKVMI KOHTaKTaMy MOHTaXKHOW KONOAKM KOHAeHcaTopa.

MPUMEHEHUE

OcobeHHo NoaxoanT Ansa co3naHmua TpexdazHblx MoaybHbIX 6n10koB (cm. brok Tuna UTF Enerlux), obopynosaHmsa
ANA OUKCYPOBAHHO NN CTYMEHUATON KOPPEKLIMU KOIGOMLIMEHTA MOLYHOCTY C aBTOMATUUECKIM PEeryaTOPOM
COSQ.

ﬁ B ciyuae yCTaHOBKM 06OPYNOBaHNA 15 aBTOMATUYECKON KOPPEKLMM KOIGOULIMEHTA MOLHOCTH, BpEMA
CpabaTbiBaHs PErynsTopa AOMKHO ObiTb COBMECTMO CO BPEMEHEM pa3psaa KoHmeHcaTopa (Bceraa
BbiLLe 30 cek).

B cnyuae 6oree KOPOTKOMO BPEMEHW Pa3psfa, HEOBXOAMMO MPUMEHEHME BBICTPOrO PA3PSAHOTO Pe3ncTopa
(NpeaoCTaBnAeTCA No 3anpocy), NO3BONAIOWIErO KOHAEHCATOPY PA3PAIANTLCA 38 HECKOMBKO CEKyH,

YCTAHOBKA
OnycaHHoe obopyaoBaHue B Ntoboe Bpems MOXET ObiTb NepecMoTpeHo
WV ynyuLLeHo. ONIVCAHIA 1 MPUBELEHHBIE AaHHbIE B KaTanore He YCTaHOBKa AOMKHa ObiTb BBINOHEHA C MOMOLLBIO QMKCALIMM XBOCTOBIKA KOHAEHCaTopa M12.

00/13730T HNKAKOW JOrOBOPHOW CUNO.

Technical data and descriptions in the pubblication are accurate, to the A
l;gflz ;fs a:;i zzgmt/ﬁéig)g’% nfgi ;u; C//Cael;/;/et;s for errors, omissions or contin CONSTR UCTIO N TEC'HNO LOGY . . . '

The self-healing capacitors of PRM series consist of a single-phase element made of metallized polypropyle-
ne film at high gradient in a cylindrical casing of extruded aluminium, with a fixing spigot M12 x 12 mm;
the M12 spigot is used to earth the capacitor.
The capacitor is closed with the aluminium casing beading on the self-extinguishing fibreglass-reinforced
nylon strip (class V2 according to UL 94 standards), ensuring perfect air and water tightness.
The Capacitors are equipped with external discharge resistors, permanently connected for safety to the
faston terminals of the capacitor strip.

USES
Especially suited for making modular three-phase units (see Unit type UTF Enerlux), fixed or stepped po-
wer-factor correction equipments with automatic cosp regulator.

CmotpwuTe pasgen
«PYKOBOZCTBO 10 BbIBOP!
MPOAYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT" pag 20

/\ If an automatic power-factor correction system is made, the regulator delay time must be compati-
= ble with the capacitor discharge time (never lower than 30s!).

If lower discharge times are required, it is necessary to use fast discharge resistors (supplied on request)
that enable the capacitor to discharge in just a few seconds.

INSTALLATION
Installation must be performed by fixing the M12 spigot of the Capacitor.




OOHO®A3HbIE KOHAEHCATOPbI

SINGLE PHASE CAPACITORS

Koq, PA3MEPbI / DIMENSIONS YMAKOBKA wr
REFERENCE Mo ’ - - O(mm)  H{mm)  PACKNGPCS
PRM.2308 083 230 361 50.0 80 102 %
PRM.2316 166 230 1.2 1000 50 102 %
PRM.4025 250 400 625 500 80 102 %
PRM.4033 33 400 833 66.2 50 102 %
PRM.4041 416 400 10.40 8238 60 102 %
PRM.4050 5.00 400 1250 %95 50 135 %
PRM.4125 250 45 6.0 162 50 102 %
PRM.4133 33 415 8.2 616 50 102 %
PRM.4141 416 415 10.02 76.9 60 102 %
PRM.4150 5.00 415 12.05 925 65 102 %
PRM.4425 250 440 568 2 80 102 %
PRM.4433 33 440 756 548 50 102 %
PRM.4441 416 440 945 68.4 80 102 3%
PRM.4450 5.00 440 1136 822 50 102 %
PRM.4825 250 180 521 346 50 102 %
PRM.4833 33 180 6.94 460 50 102 %
PRM.4801 416 480 867 575 80 102 %
PRM.4850 5.00 180 10.42 6.1 65 102 %
PRM 5233 33 525 6.06 3.1 50 102 %
PRM.5250 5.00 525 9,08 526 50 102 %

l. TEXHUYECKVE XAPAKTEPUCTIKIA TECHNICAL PARTICULARS %‘

230-400-415-440-480-525V
50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request)
-5% ++10%

HomuHansHoe Hanpaxermne Rated voltage (Un)

HomuHanbHas vactora Rated frequency

[lonyckaemoe OTKNOHeHwe eMKoCTH Tolerance on capacitance

Knacc temnepatypbl -25°C/+55°C Temperature class
[Nlvanextpuueckie notepu < 0,2 W/kvar Dielectric losses
O6wye notepy (Ha knemmax) < 0,4 W/kvar Total losses (at the terminals)
YposeHb 1301AUMmM 3/15KkV Ue < 660 Vac Insulation level
MaKkcimasbHo 4OMyCTIAMbINA TOK 151 Max. permitted current
MaKcvmanbHoe nukoBoe 3HaueHMe NepexofHONo NpoLecca Toka <200In Maximum peak value of the current transient

VlcnbiTaHme HanpaxeHa Mexay Knemvamu 2,15Un gna 2" - 2.15 Un for 2" Voltage test between the terminals

VcnbiTatiie HanpAXeHWA Mexay knemvami v koTeiikepom 3,6 KV gna 10" / 3,6 KV per 10” Voltage test between the terminals and contanier

Knemmpl Fastom Terminals
P BHeLuHre (cHinxeHve 1o 75V B TeueHne 3 mitk) Disch P
a3pANHbIE PE3UCTOPbI External (reduction to 75 V within 3 min) Ischarge resistors
MponomkuTensHOCT paboTsi ToctostHoe - Continuous Service
YcTaHoBKa BHyTpetas - Indloor Installation
Oxnaxzaexve Ecrecraetoe wnn npunyautensoe - Natural or forced air Cooling
MakcumanbHo AonyCTMan BNaXHOCTb 80% Max permissible humidity
BbicoTa <2000 (v Hag yposHa mops) - m a.s.l.) Altitude
CreneHb 3auuTbl |POO Degree of protection
. >130.000 4 (knacc D) - > 150000 (knacc () Expected life
e OEI 1 QB A AT >130.000 h (classe D) - >150.000 h (classe C)
Fixinig
o Cnomoubio xsocTosuka M12 8 niofom nonoxeim
MKCaUnA With M12 spigot in any position
Reference standards

HopmatuaHas AokymeHTaLuA CEI'EN 60831-1/2, IEC 60831-1/2

Number of switching operation
Konnuectso onepauuit
nepeKioyeHna

Makcimaym 5000 niepexioqeHuii B rog, B COOTBETCTBIM C HopMaTyiBoiA IEC 60831-1
lax 5000 switchings per year according to IEC 60831-1

[lpyruie dyHKumM, BOCTyNHbIE N0 3anpocy. Other characteristics can be made on request.

(oeaMHeHA Knemmamit ¢
NNOCKUMIN KOHTaKTaMu

CONDENSATORE
CAPACITOR

Knemma (M12)
Earth terminal (M12)

TZ
|

0+0.5

Pa3paaHblit pesucrop
Discharge resistor

-



PRT  1pexonstbie kormercaTorbl /7
DPRT | THREE-PHASE CAPACITORS (-

power-factor/g

TEXHONOrma CTPOUTENbHOIO NPOU3BOACTBA

CamMOBOCCTaHaBAMBAlOWMECA  KOHAeHcaTopbl  cepu PRM COCTOAT 13 Tpex MOHOMa3HbiX  3NemMeHToB,
BbINOSIHEHHbIX 113 METANM3MPOBAHHOM NOAUMPONMAEHOBON MAEHKM C BbICOKAM MPafMEHTOM, COEAMHEHHbIX
B QOpMe TPeyronbHKKa 1 MOMELLEHHDIX B LIMAMHAPUYECKUIA KOPMYC M3 SKCTPYAMPOBAHHOTO anioMUHNS, C
OVKCHPYIOLLMM XBOCTOBMKOM M12 X 12 MM.

XBOCTOBVK M12 MCronb3yeTca AnA 3a3emneHna KoHAeHcaTopa.

3aKpbiTMe KOHAeHcaTopa OCYLIeCTBAAETCA MyTem 3arvbaHuA CTanbHOrO AWCKA aMioMMHWEBOrO KOPMYyCa,
o6ecr|qu|Bar0Lu,ero NOJSTHYIO TePMETNYHOCTb. Ha ctanbHom ANCKe NOMELLeHa repMeTyHan 1 AnanekTprnyeckaa
MOHT@XHaA HeMIOHOBaA KOMOAKa, apMMPOBAHHAA CaMO3aTyXaloWMM CTEKMOBOMOKHOM, Ha  KOTOPOW
PACNONOKeEHb! TPV GUKCMPYIOLIME KNemMmbl.

é [lns obecrieyeHs Hapnexallero GyHKLMOHMPOBAHWSA YCTPOMCTBA 3alLMTbl OT M3BbITOYHOTO JABAEHNS,
PEKOMEH/IYETCA OCTaBUTb HE MeHee 25 MM CBOBOAHOIO NPOCTPAHCTBA Hajl MOHTaHOM COBMHUTENBHON

KONOAKOM.

KoHpeHcaTopel cepum PRT Takke MOryT 6biTb M3rOTOBMEHDI B CyXOi BepChm. [JaHHble KOHAEHCATOPbl ABAAOTCA
HeCTaH[aPTHBIMM 1 MOTYT ObITb MPOM3BEAEHDI MO 3aNPOCy. B Clyuae 3aKasa, nepes Kopom M3AeN1a HeooXoaNMo
yka3atb byksy ‘D"

B cnyuae 6oriee KOPOTKOTO BPeMeHW pa3pafa, HEOOXOAMMO NpYMEHeHe BLICTPOro Pa3pAAHOro pesncTopa
(NpenoCTaBnAETCA NO 3aMpOCy), NO3BONAIOLLETO KOHAEHCATOPY PA3PAANTBCA 33 HECKOMBKO CEKYHA,

YCTAHOBKA
YCTaHOBKa JOMKHa GbITb BHIMOMHEHa C NOMOLLBIO (YKCaLMM XBOCTOBMKA KoHAeHCaTopa M12.

OnwcaHHoe obopyAoBaHue B Nto6oe Bpema MOXET ObiTb NepecMoTpeHo
wnm ynyuweHo. ONnCcaxnA 1 NPUBEAEHHbIE JaHHbIE B KaTasnore He
00/137al0T HUKAKOW JOrOBOPHOW CUNON.

Technical data and descriptions in the pubblication are accurate, to the
best of our knoweledge, but no liabilities for errors, omissions or contin-
gencies arising therefrom are accepted.

CONSTRUCTION TECHNOLOGY

The self-healing capacitors in the PRT series consist of three single-phase elements made of metallized
polypropylene film at high gradient with a delta connection and in a cylindrical casing of extruded
aluminium, with a fixing spigot M12 x 12 mm used to earth the capacitor.

The capacitor is closed with the beading of the steel disc on the aluminium casing, ensuring perfect air
and water tightness. The fibreglass-reinforced nylon strip is dielectrically assembled on the steel disc
with an airtight fit. The strip accommodates the three terminals.

CmotpuTe pagen
«PYKOBOJCTBO MO BblIGOP
NPOAYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT" pag 20

ﬁ It is therefore recommended to leave at least 25 mm of clear space above the connecting strip to
allow the overpressure device to work properly.

PRT capacitor series can also be realized in a dry version. Dry capacitors are not standard stock items
but production is on request. In case of request the purchase order code must be completed with the
letter “D” before product code.

If lower discharge times are required, it is necessary to use fast discharge resistors (supplied on request)
that enable the capacitor to discharge in just a few seconds.

INSTALLATION
Installation must be performed by fixing the M12 spigot of the Capacitor.




TPEX®A3HbIE KOHAEHCATOPbI

L L

30

CONDENSATORE
CAPACITOR

12,

Pa3paaHbiit pesucrop
Discharge resistor

THREE-PHASE CAPACITORS
KO PA3MEPbI / DIMENSIONS YMAKOBKA wr
perERENcE T . - F Om Hmm  PACknGees [
PRT.2350 5.0 20 1259 3x1003 75 238 12
PRT2375 75 20 1889 3x1503 8 238 12
PRT.2310 100 230 2513 3x2006 100 238 15
PRT2312 125 20 314 3x2506 100 285 15
PRT.4005 50 400 720 Ix 322 75 163 12
PRT.4007 75 400 1083 3x 497 75 163 12
PRT4010 100 400 14.40 3x 663 75 201 12
PRT4012 125 400 1800 3x 829 75 238 12
PRT.4015 150 400 2160 3x 995 8 201 12
PRT4020 200 400 2890 3x1326 8 238 12
PRT.4025 250 400 36.08 31658 100 238 15
PRT4030 200 400 1335 3x199,0 100 276 15
PRT.4040 400 400 5780 32666 120 238 6
PRT.4050 500 400 7225 3x3317 120 280 6
PRTA105 50 715 6.96 3x 308 75 163 12
PRTA4107 75 415 1045 3x 462 75 163 12
PRTA4110 100 a5 1393 3% 616 75 201 12
PRT4112 125 415 1741 3% 770 8 238 12
PRTA4115 150 115 2090 3x 924 g5 201 12
PRT4120 200 415 2786 3x1232 5 238 12
PRT41250 250 15 2482 3x 1540 100 238 15
PRT4130 300 s 18 3x184.9 100 276 15
PRT.4140 400 115 55.71 X265 120 238 6
PRT4150 500 ns 6964 3x3082 120 280 6
PRT.4405 50 140 656 3x 274 75 163 12
PRT.4407 75 440 985 3x410 75 163 12
PRT.4410 100 440 13.13 3x 548 75 201 12
PRT.4412 125 440 16.42 3x 685 75 238 12
PRT.4414 140 440 1839 3Ix767 75 238 12
PRT4415 150 440 19.70 3x 822 85 238 12
PRT.4420 200 440 2628 31096 g5 238 12
PRT.4425 250 440 285 3x137.0 100 238 15
PRT.4428 281 440 2482 3x154 100 238 15
PRT.4430 300 440 39.42 31640 100 238 15
PRT.4440 400 440 5250 32193 120 238 6
PRT.4450 500 440 £5.60 3x274,1 120 238 6
PRT.4805 50 180 6.02 3x 230 75 163 12
PRT.4810 100 480 1200 3x 460 75 163 12
PRT.4812 125 480 1505 3x 576 75 238 12
PRT.4815 150 480 18.06 3x 691 75 238 12
PRT.4820 200 480 24.08 3x 2,1 5 23 15
PRT.4825 25.0 480 30.10 31152 100 238 5
PRT5205 50 525 551 3x 192 75 163 12
PRT5207 75 525 8.26 3x 289 75 163 12
PRT5210 100 525 11.01 3x 385 75 201 12
PRT5212 125 525 1376 3x 481 75 238 12
PRT.5215 15.0 525 16.52 3x 57.7 85 238 12
PRT5219 190 525 2046 Ix713 100 238 5
PRT5220 200 525 202 3x 770 100 238 15
PRT5225 25.0 525 2753 3x 962 100 238 15
PRT5237 371 525 4084 3x143 100 278 15
PRT6910 100 690 8.38 Ix 223 75 238 12
PRT6912 125 690 1047 3x 278 75 238 12
PRT6915 150 690 1257 3x 334 8 238 12
PRT.6920 200 690 1675 3x 445 100 238 15
PRT.6925 25.0 690 209 3x 560 100 238 15

R -



TPEX®A3HbBIE KOHAEHCATOPbI
¢ THREE-PHASE CAPACITORS

PRT-DPRT

KoHpeHcaTop @ 120 mm
Capacitor o 120 mm

l. TEXHWYECKVIE XAPAKTEPUCTVIKM TECHNICAL PARTICULARS %‘

..................................................................................... HompHanoHo HanpaxeHvie 230 - 400 - 415 - 440 - 480 - 525 - 690 V Rated voltage (Un)
5 Hom1HanbHas yacTota 50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request) Rated frequency
[lonyckaemoe OTKNOHeH e eMKOCTH -5% ++10% Tolerance on capacitance
Knacc temnepatypbl -25°C/+55°C Temperature class
+— ¢ | [LvianekTpudecke notepn <0,2 W/kvar Dielectric losses
O6wme notepy (Ha knemmax) < 0,4 W/kvar Total losses (at the terminals)
YpoBeHb n3onauum 151n Insulation level
MaKcvmanbHo AonyCTUMBbIA TOK 3/15KkV Ue =< 660 Vac Max. permitted current
MaKcvmanbHoe nukoBoe 3HaueHie NepexofHOro MpoLecca Toka <2001n Maximum peak value of the current transient
P rcriuxd McnbiTame HanpaxeHus Mexay Knemmamu 2,15Un ana 2" - 2.15 Un for 2 Voltage test between the terminals
OmenonE VcnbiTativie HampAXeHHA Mexay kneMmami v kokTeiitepom 3,6 KV gna 10" / 3,6 KV per 10” Voltage test between the terminals and contanier
Knemmpl Fastom Terminals
P BHeLuHme (cHibkenme 1o 75V B Teuewwe 3 mitk) Disch ;
a3pALHbIE PE3NCTOPbI External (reduction to 75 V within 3 min) ischarge resistors
MponomkuTensHOCTL PaboTbl TlocrostHoe - Continuous Service
By YCTaHoBKa BHypetas - Indoor Installation
ju g
Oxnaxperve EcrectBenHoe wi nputyautensioe - Natural or forced air Cooling
MakcumansHo onyCTMAn BNaXHOCTb 80% Max permissible humidity
Bbicota <2000 (mHaz yposHa Mops - m a.s.I.) Altitude
CreneHb 3auuTl 1P 20 (75-85-100) @ 120 Degree of protection
; >130.000 (knacc D) - >150.0004 (knacc €) )
Mpeanonaraembiii CpoK KCryaTaLm >130.000 h (classe D) - >150.000 h (classe C) Expected life
Cnomoybio xBocToBitka M12 8 nioBom nonoxeHit -
Onkcaunm With M12 spigot in any position Fixing
HopwmatueHas AokymeHTaLuA CEI EN 60831-1/2, IEC 60831-1/2 Reference standards
Konuuectso onepavuit Makcmym 5000 nepexniouenwit 8 rog, 8 cooTBeTCTim ¢ Hopmatwaoii [EC 60831-1 P ;
nepekioyeHitA lax 5000 switchings per year according to IEC 60831-1 Number of switching operation
AN J
= [lpyrvie GyHKUIY, SOCTYNHbIE N0 33NPOCY. Other characteristics can be made on request.
M12

BunToBble
Knemmbl M10

Terminals
screw M10

Pa3paaHbiit
pesuctop

Discharge
resistor




; KoppeKuya
H K030 0uuveHTa MoLHoCTH

R\ power-facto

.................... y.‘

TEXHONOINA CTPOUTENIbHOIO NMPOU3BOACTBA

MopnynbHble TpexdasHble KoHaeHcatopbl cepun UTF coCTOAT 13 Tpex ofHO(a3HbIX 3nemMeHToB Tuna PRM,
coefMHeHHbIX B popMe TPeYronbHMKa 1 NMOMELLEHHBIX B MPOYHbI KOPMYC 13 NMCTOBOM CTanu, OKPaleHHOM
OrHECTOVIKO KpacKow C 3MOKCUAHbIMM cMonamn LigeTa RAL 7035.

OCOBEHHOCTM KOHCTPYKUMM [IAHHOTO Kopnyca 0becneunBaioT fyyliee paccerBaHue Tenna, Co3naBaemoro
BHYTPU KOPMYCa, 1 YAyuLLeHe YCIoBMiA PaboTbl COAEPKALMXCA B HAX EMKOCTHBIX G/IOKOB.

Kopryc ocHalleH cneumranbHbIMK KPOHLUTEMHaMK ANA KPEMAEHUA K 3eMne U BHEWHEN KPbILKON 3alyWThl
HEMNOHOBBIX APMUPOBAHHbIX CTEKIOBONOKHOM Knemm, obecneuriBaioleit ctenetb 3atwnTbl IP30.

MpocToTa M GYHKUMOHANBHOCTD INEKTPUUECKON U MEXAHUUYECKOV COOPKI BO3MOXKHA Grarofaps MoaynbHOM
CTPYKTYpe Kopnyca.

NPUMEHEHUE
braroaaps ero MOAYyIbHOCTY, KOPMYC ABNSETC 0COBEHHO MOAXOAALLMMMA [ GUKCUPOBAHHOM KOPPEKLMM
KO3(hOULIMEHTA MOLLHOCTY [IBUFATENEN 1 TPAHCHOPMATOPOB.

g |/]CI'IOJ'|b3yﬂ cneymanbHble  COeANHNTENbHbIE  KPIOYKM Ha OCHOBaHWMM KOpnyCa W NapainiebHble
S [1€pPeKNaanHbl, BO3MOXHO YCTAHOBNTD KeslaeMyto MOWHOCTb, HE NPEBbIlan O6U.|,VII7I ToKB 75 A.

YCTAHOBKA

YcTaHOBKa OMKHa ObITb BbIMOAHEHA C MCMOMb30BAHWEM COOTBETCTBYIOLIMX KPEMEXHbIX OTBEPCTUN PasMepOM
8x10, pasmetlLieHHbIX Ha KPOHLLTENHaX y OCHOBaHUA KOPMyca.

B cnyyae npowssopcTea Oatapeit ¢ ABymA unu Gonee 6f0KaMM, MPOBEPUTb MPaBUABHOCTL 3aTAKKM
COOTBETCTBYIOLMX KNEMMHBIX COBMHEHUI NUTAHNA 1 3a3eMEHNA.

CONSTRUCTION TECHNOLOGY

The UTF series, three-phase modular capacitors consist of three PRM-type single-phase elements, delta :

connected and inserted in a casing made of sturdy sheet steel painted with epoxy resins in the colour
RAL 7035.

The special construction features of this casing ensure better dissipation of the heat generated inside it
and an improvement in the working conditions of the capacitive units they contain.

The casing is equipped with brackets for fixing to the ground and an outer cover to protect the termi-
nals made of fibreglass-reinforced nylon that ensures an IP30 protection rating.

Thanks to its modular structure, its electrical and mechanical assembly is easy and functional.

USES
Especially suited, thanks to its modularity, for fixed power factor correction of motors and transfor-
mers.

ﬁ Using the special hooks on the base of the casing and the parallel bars, it is possible to get the
required power without exceeding the total current of 75 A.

INSTALLATION

Installation must be performed using the 8x10 fixing slots on the brackets at the base of the casing.

If making banks with two or more units, check the connections of the power supply and earth terminals
are tightened properly.

OnwcanHoe obopyaosaHme B 1t060e BpemA MOXET ObiTb NepecMoTpeHo
W yny4diieHo. Onwcanua n npuBeaeHHble laHHbIe B KaTasiore He
001aAaloT HUKAKOW JOrOBOPHOW CUMONA.

Technical data and descriptions in the pubblication are accurate, to the
best of our knoweledge, but no liabilities for errors, omissions or contin-
gencies arising therefrom are accepted.

CmotpwuTe pasgen
«PYKOBOZCTBO 10 BbIBOP!
NPOAYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT” pag 20
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TPEX®A3HbBIE KOHAEHCATOPbI

THREE-PHASE CAPACITORS
Kon _ . n oF PA3MEPbI / DIMENSIONS VITAKOBKA wr
REFERENCE W (mm) @ (mm) H(mm)  PACKING PCS
3awuas kpsiluka (IP 40) UTF.2325 25 230 6.28 3x50.2 250 81 284 5
Frotection cover (1P 40 UTF.2350 50 230 1256 3x1003 250 81 284 5
UTF.4025 25 400 3.60 3x16.6 250 81 284 5
% I] % I] % UTF.4050 5.0 400 720 3x333 250 81 284 5
UTF.4075 75 400 10.80 3x50.0 250 81 284 5
UTF.4100 10.0 400 14.40 3x66.7 250 81 284 5
UTF.4125 12.5 400 18.00 3x83.3 250 81 284 5
@ @ UTF.4105 5.0 415 6.96 3x30.8 250 81 284 5
UTF.4110 10.0 415 13.93 3x61.6 250 81 284 5
. UTF4112 12.5 415 17.41 3x77.0 250 81 284 5
Tl UTF.4405 5.0 440 6.56 3x27.3 250 81 284 5
: " ? UTF.4410 10.0 440 13.13 3x54.7 250 81 284 5
P I.’ ~ UTF4412 125 a0 1642 = 3x687 250 81 284 5
i) e UTF4415 150 440 1970 3x80 250 81 284 5
@ @ UTF.4805 5.0 480 6.02 3x230 250 81 284 5
E UTF.4810 10.0 480 12.04 3x46.0 250 81 284 5
UTF.4812 12.5 480 15.05 3x57.6 250 81 284 5
UTF.4815 15.0 480 18.06 3x69.1 250 81 284 5
1 = R UTF5205 50 525 551 3x19.2 250 81 284 5
= UTF5210 10.0 525 11.01 3x395 250 81 284 5
UTF5215 15.0 525 15.52 3x57.7 250 81 284 5
KomnnexT ans morTaxa kog, SLKITUTF / Kit for assembly cod. SL KITUTF
K M8
Knembi N e 10
rw Iy
| o] 2 . Al
gz 2| L - e 1 T
@ | = 4 -
= HommHansHoe Hanpsxeie (Un) 230-400-415-440-480-525 V Rated voltage (Un)
= " = HomuHanbHas Yactota 50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request) Rated frequency
-30+1
We [lonyckaemoe OTKNOHeH e EMKOCTH -5% ++10% Tolerance on capacitance
Knacc remneparypbi -25°C/+55°C Temperature class
[vanexTprdeckne notepn <0,2 W/kvar Dielectric losses
Mpivep copio Garapen Q6wme notepy (Ha Knemmax) <0,5W/kvar Total losses (at the terminals)
Example of battery assembly YpoBeHb M30AALMN 3/15KV Ue < 660 Viac Insulation level
MaKkcimansHo AoMyCTAMbIN TOK 131 Max. permitted current
MakcumansHoe N1koBoe 3HaueHIe NEPEXOAHOrO NPoLecca Toka <100In Maximum peak value of the current transient
VcnbiTaHme HanpAXeHns Mexay Knemmamu 215Unpgna 2" - 2.15 Un for 2” Voltage test between the terminals
VlcnbiTaine HanpaxeHwa Mexay knemmamy i kowTeitnepon 3 KV ana 10" / 3KV per 10" Voltage test between the terminals and contanier
) & . % i ) % Knemmpl 3purtaM3 / 3 M8 screws Terminals
BHeLuHWe (cHibkenwe 40 75V 8 TeueHue 3 Mitk) p ;
Pa3papHble pesncTopbl External {recluction to 75 V within 3 min) Discharge resistors
[ponomkuTENHOCTL PABOTHI MocrostHoe - Continuous Service
YCTaHoBKa BHymperas - Indoor Installation
OxnaxaeHue AmmochepHbii Bo3nyx - Natural Cooling
MakcumanbHO A0NYCTIMAA BAAHOCTb 80% Max permissible humidity
BicoTa <2000 v Hag yposH Mops - m a..1.) Altitude
© ) CreneHb 3aLLnTbl P 30 ¢ 3awmHoit kpbiwkoii - 1P 30 with protection cover Degree of protection
/ Tpeqinonaraembiil COK KCMAyaTaLm 9 []0%68%%?&;?;&8; i ;1%%0888 mgl[;gse 0 Expected life
3&39MJ1MOLI.[€€ coeanHeHne [ . e 810 M8
i NOMOLLb0 OTBEPCTIAN Ha KDOHLLTEMHE oX 1U MM ANA BUHTA -
Earth connection Oukcaupa With slotted brackets 8x10mm for M8 screws Fixing
HopmarviaHas JokymeHTauus CEI EN 60831-1/2, IEC 60831-1/2 Reference standards

Markcimaym 5000 nepesiouerui & rog, B CooTBETCTBIM ¢ HopmaTuBoid IEC 60831-1

Konecreo onepauii lax 5000 switchings per year according to IEC 60831-1

nepekoyveHna

Number of switching operation

[lpyrvie GyHKUUK, AOCTYNHbIE N0 33NPOCY. Other characteristics can be made on request.




P\ TPEXOA3HbIE KOHJIEHCATOPbI FT
(i) THREE-PHASE CAPACITORS FTE

R\ power-facto

TEXHONOIMA CTPOUTE/IbHOIO NPOM3BOACTBA

TpexdasHble koHaeHcaTopbl cepun FT COCTOAT 113 TpexdasHbix 3nemeHToB T1Ma PRT, CoearHerHbIX B napannenm

/1 MOMELLIEHHbIX B MPOYHbIA KOPMYC 113 NIMCTOBOW CTank, OKPALWEHHbIA OrHECTOVMKON KPACKOM C 3MOKCUAHbIMM \ 1 9
cvonamm LgeTa RAL 7035.

OcobeHHOCTU KOHCTPYKLMM [JaHHOMO Kopryca 0becrieuvBaloT nyyllee paccersaHve Temnna, CO3[aBaemoro
BHYTPY KOPMyCa, V1 yydlleHre YCOoBMiA paboThl COREPMaLMXCA B HUX EMKOCTHBIX GIOKOB.

Kopmyc ocHalleH cneumanbHbIMU KPOHLITEMHaMU ANA KPENNEHUA K 3eMe 1 BHEWHEV 3aLMTHOM KPbILUKOW,
obecneuvsaioLen cteneHb 3awuTol IP30 (FT) vam IP54 (FTE).

NPUMEHEHUE

OcobeHHO NOAXOAUT ANA GUKCMPOBAHHON KOPPEKLMM KOSGOULIMEHTa MOLHOCTY KaK, HampyMep, KoppeKLm

KO3 GrLIMEHTA MOLIHOCTM XONOCTOO XOfja TPAHCYOPMATOPOB MV GHKCUPOBAHHOI KOPPEKLIM KO3OOMLIEHTa

MOLLHOCTV [BUraTeneil. <J
e

YCTAHOBKA o |
YCTaHOBKa JOMKHa ObITb BbINOIHEHA C MCMOSb30BAHWEM COOTBETCTBYIOLIMX KPEMEXHbIX OTBEPCTUI PAa3MEPOM
810, pasmeLLeHHbIX Ha KPOHLUTEIHaX y OCHOBaHMA KOpnyca.

0 [ina obecneueHya 3awnTsl batapei FT, HEOOXOAMMO NPELYCMOTPETb YCTAHOBKY YCTPOCTBA B HAUABHO
CEKLMV NIMHIM SHEPTrOCHABXEeHNA, FTE

(oepHeHve JoMmxHo Obio

BBINOMHEHO C MOMOLLbIO NPOBOAOB K
aHKepHbIM KNeMMan. JKcrnnyaTaua
Ha oTKpbiToM Bo3ayxe (IP 54) FT

The connection must be made | COGANHeHIE JOMKHO 6biTb BbINOTHEHO

to the anchoring terminals CNIOMOLLbI0 POBO/0B K aHKEPHbIM
with cables. Outdoor service Knemmam. [InA 3KkcnnyaTaLuv B 3aKpbitom
(IP 54) nowmewierun (IP 30)

The connection must be made
to the anchoring terminals with
cables. Indoor service (IP 30)

CONSTRUCTION TECHNOLOGY

The FT series three-phase capacitors consist of PRT-type three-phase elements, connected in parallel and
inserted in a casing made of sturdy sheet steel painted with epoxy resins in the colour RAL 7035.

The special construction features of this casing ensure better dissipation of the heat generated inside it ]
and an improvement in the working conditions of the capacitive units they contain. Moranyicra, oGparure BHMakHe Ha 10, 1T0 MAHUMANbHOE KOTAYECTBO ATA NPONSEOACTER
The casing is equipped with brackets for fixing to the ground and an outer cover that ensuresan IP30 (FT) i MM e IuL )
or P54 (FTE) protection rating. The FTE type can be realized only on a minimum quantity of 50 pcs.
USES

Especially suited for fixed power factor correction, such as no load p.f. correction of transformers or fixed
p.f. correction of motors.

INSTALLATION
nstallation must be performed using the 8x10 fixing slots on the brackets at the base of the casing.

CwmotpuTe pasgen
«PYKOBOZCTBO MO BbIGOP!
NPOAYKTA» Ha cTp. 20
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PRODUCT” pag 20

i E For the protection of the FT batteries, it is necessary to have a device upstream from the power
supply line.




TPEX®A3HbBIE KOHAEHCATOPbI

THREE-PHASE CAPACITORS
: Kon o | n " PAMEPbI/ DIMENSIONS AR
REFERENCE W (mm) @ (mm) H(mm)  PACKING PCS
< = FT.2310 10.0 230 25.12 600 190 130 415 1
] * 2 i FT.2315 15.0 230 37.68 900 300 130 415 1
FT.2330 30.0 230 75.40 1800 410 130 415 1
. ¢ FT.4010 10.0 400 14.40 200 190 130 415 1
= i FTA012 125 400 18.00 250 190 130 415 1
i FT4015 15.0 400 2167 300 190 130 415 1
. FT.4020 20.0 400 28.90 400 190 130 415 1
FT.4025 25.0 400 36.12 500 190 130 415 1
FT.4030 30.0 400 43.35 600 300 130 415 1
FT.4040 40.0 400 57.80 800 300 130 415 1
] FT.4050 50.0 400 72.25 1000 300 130 415 1
| FT.4075 75.0 400 108.39 1493 410 130 415 1
f_-J FT.4100 100.0 400 144.06 1990 520 130 415 1
| 8 FT.4110 10.0 415 13.93 184 190 130 415 1
i FL.A112 12.5 415 17.41 231 190 130 415 1
s i FT4115 15.0 415 20.90 271 190 130 415 1
\"_ ' . FT.4120 20.0 415 27.86 370 190 130 415 1
a i FTL.A25 25.0 415 34.82 462 190 130 415 1
FT.4130 30.0 415 41.79 555 300 130 415 1
FT.4140 40.0 415 55.71 740 300 130 415 1
FT.4150 50.0 415 69.64 924 300 130 415 1
FT.4175 75.0 415 104.00 1387 410 130 415 1
FT.41100 100.0 415 139.00 1849 520 130 415 1
FT.4410 10.0 440 13.13 164 190 130 415 1
FT.4412 125 440 16.40 205 190 130 415 1
FT.4415 15.0 440 19.70 246 190 130 415 1
FT.4420 20.0 440 26.20 329 190 130 415 1
FT.4425 25.0 440 32.80 411 190 130 415 1
FT.4430 30.0 440 39.40 493 190 130 415 1
FT.4440 40.0 440 52.50 658 300 130 415 1
FT.4450 50.0 440 65.70 822 300 130 415 1
FT.4475 75.0 440 98.56 1233 410 130 415 1
FT.44100 100.0 440 131.38 1644 520 130 415 1
FT.4810 10.0 480 12.04 138 190 130 415 1
FT.4812 12.5 480 15.05 173 190 130 415 1
FT.4815 15.0 480 18.06 207 190 130 415 1
FT.4820 200 480 24.08 276 190 130 415 1
FT.4825 25.0 480 30.10 346 190 130 415 1
OnucanHoe 06opyaoBaHye B Nioboe BPEMA MOXET ObiTb NepecMoTpeHo F1.4830 300 480 36,13 s 300 130 45 !
W ynyyiieHo. Onwcanua n NpviBeAeHHbIe JaHHbIE B KaTanore He § Fr4s4o 400 480 481 7 553 300 130 41 5 1
061aAat0T HIKaKOiA 0TOBOPHOI CUAOIA. FT.4850 50.0 480 60.21 691 300 130 415 1
:  FT.4875 75.0 480 90.32 1037 410 130 415 1
.............................................................................. i FT48100 100.0 480 12042 1382 520 130 M5 1
Technical data and descriptions in the pubblication are accurate, to the FT.5210 100 525 11.01 116 180 130 415 !
best of our k ledge, but no liabiliti for errors, omissions or contin- i FI5212 125 525 13.76 144 190 130 415 1
gencies arising therefrom are accepted. i FT5215 15.0 525 16.52 173 190 130 415 1
i FT5220 20.0 525 22.00 231 190 130 415 1
FT.5225 25.0 525 27.53 289 190 130 415 1
FT.5230 30.0 525 33.00 347 300 130 415 1
FT.5240 40.0 525 44.00 462 300 130 415 1
FT.5250 50.0 525 55.00 578 300 130 415 1
FT.5275 75.0 525 82.58 867 410 130 415 1
FT.52100 100.0 525 110.10 1155 520 130 415 1




TPEX®A3HbIE KOHOEHCATOPDI
THREE-PHASE CAPACITORS i

l. TEXHUYECKVIE XAPAKTEPVICTUKIA TECHNICAL PARTICULARS %‘ H
HommHansHoe HanpsxeHie (Un) 230-400-415-440-480-525 V Rated voltage (Un) O
HomMuHanbHas yacToTa 50 Hz (60 Hz no anpocy) - 50 Hz (60 Hz on request) Rated frequency
[lonyckaemoe OTKNOHeHYe emMKoCTI -5% ++10% Tolerance on capacitance
Knacc temnepatypbl -25°C/+55°C Temperature class
[Nlanextpuueckie notepu <0,2 W/kvar Dielectric losses
O6we notepy (Ha knemmax) <0,5W/kvar Total losses (at the terminals)
YpoBeHb n3onauum 3/15KkV Ue < 660 Vac Insulation level
MaKkcimasbHo 4OMyCTIMbINA TOK 151 Max. permitted current
MB8x30
MaKcvmanbHoe nnkoBoe 3HaueHwe NepexofHONo NpoLecca Toka <200In Maximum peak value of the current transient
McnbiTame HanpaxeHus Mexay Knemmamm 215Un ana 2" - 2.15 Un for 2° Voltage test between the terminals
VlcnbiTakiie HanpXeHis Mexy knemmami 1 kowTeiiepom 3 KV ana 10" / 3 KV per 10" Voltage test between the terminals and contanier
Knemmpl 3eunraM8 / 3 M8 screws Terminals
Pa3paaHble pe3ucTopbl Brewsne (cHokesre 1075 B Tesete 3 i) Discharge resistors
PARHBIE P p External (reduction to 75 V within 3 min) 4 W1
TTPOAOMKUTENLHOCTb PABOTI Tloctostoe - Continuous Service W.60 + 1
YcTaHoBKa BHyTpennas - Indloor Installation
Oxnaxaerne AvocdepHsii ogyx - Natural Cooling
MakcumanbHo AonycTMan BNaXHOCTb 80% Max permissible humidity
Bbicora <2000 (v Han yposHs Mopa - m .5.1.) Altitude E o (=
CreneHb 3alumThl P30 ¢ 3awymHoil kpsiukoil - 1P 30 with protection cover Degree of protection
“ >100.000y (knace D) - >130.000 4 (knacc ) ;
Ipeanonaraembiit CPoK KCTTyaTaL 100,000 h (lasse D - 5130.000 h classe C) Expected life
W1
BEpTMKaﬂbHOE C MOMOLLbIO OTBED(WI Ha KpOHLLITEVIHE ..
Okcaunm Vertical with slotted brackets Fixing
W-60 +1
HopmatieHas AokymeHTaLuA CEI EN 60831-1/2, IEC 60831-1/2 Reference standards
K it Makcimaym 5000 niepexioqeHuii B rog, B COOTBETCTBIM C HopMaTyiBoii IEC 60831-1 b ;
nggﬁ:ﬁgﬁé’ iy lax 5000 switchings per year according to IEC 60831-1 Number of switching operation
[lpyrvie QyHKLMW, SOCTyNHbIE 10 3aMPOCY. Other characteristics can be made on request.
~
+
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(o]
L1




" HECbEMHOE OBOPY/JOBAHVE
RGT  Fixep eQuipMENT

power-factor /4

: TEXHOJ1IOI'MA CTPOUTENIbHOIO NMPOU3BOACTBA
HecbemHoe 060pyoBaHMe KoppeKLUuu KoaddrLmeHTa MoWHOCTH cepumn RGT cocTomT 13:

« MeTannnueckoro wkada, OCHalleHHOro pebpamyi BO3[YWHOTO OXAAKAEHUA M3 MPOYHOrO
NPEeCcCoBaHHOO AMCTOBOTO MEeTasa, MOABEPTHYTOro NpoLeccy GochaTVPOBaHUA ANAaHTUKOPPO3NIAHOM
3alMTbl 1, B AanbHeNRLIEeM, OKPaLLEHHOTO MOKCUAHONM NOPOLUKOBOW Kpackow LiseTa RAL 7035.

« PASBEOVHWUTENA MmMrHoBeHHOrO AENCTBMA C  NPefoXpaHWUTeNAaMM BbLICOKOW  OTKAYatoLel
cnocobHocTbio Trna NHZQ.

« KOHAEHCATOPOB cepuu PRT.
- BHyTpeHrHx coepunmtensHbix KABENEM orHectorikoro tuna NO7VK.

« CUTHANbHbBIX JTAMIT ¢ KpacHbIM CBETOM ANA WMTOB MOJ HANPAXEHNEM.

OnwcaHHoe obopyaoBaHue B Nto6oe Bpems MOXET ObiTb NepecMoTpeHo
WK ynydweHo. ONncaHus 1 NPUBEAEHHBIE AaHHbIE B KATaNore He NMPUMEHEHWE

6 i i conon Y
OVNBAGIOT HAKSKON AOTOBOPHON o 060pyaOBaHMe ANA CTEHHOTO MOHTaxa RGT creLmanbHo paspaboTaHo AnA GUKCMPOBAHHON KOPPEKLUM

KO3PUUMEHT MOLHOCTY TPaHCHOPMATOPOB U MOAOOHOTO 0OOPYNOBAHNA.

Technical data and descriptions in the pubblication are accurate, to the

best of our knoweledge, but no liabilities for errors, omissions or contin- YCTAHOBKA

gencies arising therefrom are accepted. A - MpoBepuTb 3aTAXKY Knemm, GONTOB W KpenexHbix feTanei
- CnepoBatb MHCTPYKUMAM MO MOHTaXy, NOAKMOUEHMIO W NEPUOANYECKOMY TEXHUYECKOMY
06CNYKNBAHMIO

CONSTRUCTION TECHNOLOGY
The fixed automatic power-factor correction equipment, RGT series is composed of:

« Metal CABINET equipped with cooling fins, made of sturdy pressed sheet metal treated with a phospha-
ting process to protect against corrosion and then painted with epoxy powders, colour RAL 7035.

CmotpuTe pasgen

«PYKOBOZCTBO M0 BbIBOPY « Fast-tripping DISCONNECTING SWITCH with high breaking capacity fuses, of NH@@ type.

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT” pag 20

* The PRT series CAPACITORS.

« Internal connecting CABLES are flameproof type NO7 VK.

* Red INDICATOR LIGHTS for live instrument panel.

USES

The RGT series wall-mounting equipment is specifically designed for fixed power-factor correction of tran-

sformers and similar services.

INSTALLATION
Q - Check correct terminals, bolts and nuts tightening
- Follow instructions related to installation, connection and periodical maintenance




HECbEMHOE ObOPYJOBAHUE
FIXED EQUIPMENT :

Kon o | PA3MEPbI / DIMENSIONS :
REFERENCE W (mm) L(mm) Himm) B
RGT.4020 20 400 289 380 380 530 H
RGT.4025 2 400 36.1 380 380 530
RGT.4030 30 400 433 380 380 530
RGT.4040 40 400 57.7 380 380 530
RGT.4050 50 400 722 380 380 530
RGT.4060 60 400 86.6 380 380 530
RGT.4070 70 400 101.0 695 380 530
RGT.4120 20 415 279 380 380 530
RGT.4125 2 415 3438 380 380 530
RGT.4130 30 415 4138 380 380 530
RGT.4140 a0 415 55.7 380 380 530
RGT.4150 50 415 69.6 380 380 530
RGT.4160 60 415 836 380 380 530
RGT.4170 70 415 975 695 380 530
RGT.4420 20 440 262 380 380 530
RGT.4425 2 440 328 380 380 530
RGT.4430 30 440 394 380 380 530
RGT.4440 40 440 525 380 380 530
RGT.4450 50 440 85.7 380 380 530
RGT.4460 60 440 7838 380 380 530
RGT.4470 70 440 92.0 380 380 530
RGT.4820 20 480 241 380 380 530
RGT.4825 2 480 30.1 380 380 530
RGT.4830 30 480 36.1 380 380 530
RGT.4840 a0 480 482 380 380 530
RGT.4850 50 480 60.2 380 380 530
RGT.4860 60 480 723 380 380 530
RGT.4870 70 480 843 380 380 530
RGT5220 20 525 220 380 380 530
RGT5225 2 525 2753 380 380 530
RGT5230 30 525 33.00 380 380 530
RGT.5240 40 525 44.00 380 380 530
RGT.5250 50 525 55.00 380 380 530
RGT.5260 60 525 66.00 380 380 530
RGT5275 75 525 82.58 380 380 530

l. TEXHUYECKVE XAPAKTEPUCTVKM TECHNICAL PARTICULARS %‘

HomuHansHoe Hanpsxenie (Un)

400 - 415-440 - 480 - 525 V

Rated voltage (Un)

HomuHanbHan yactota

50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request)

Rated frequency

,ElonyCKaemoe OTKNOHEHWe eMKOCTH

-5%=++10%

Tolerance on capacitance

Knacc Temnepatypsl

-25°C/+55°C

Temperature class

YCTaHOBKa eMKOCTHOrO 610Ka

BeprukanbHan - Vertical

Installation of the capacitive units

Mogaya 3nekTpo3Heprim

(8epxy - From the top

TPOROMKNTENLHOCTL PAbOThI

MoctostHoe - Continuous

Power supply entry

Service

ToK KOPOTKOTO 3amblkaH (*)

80 kA

Short circuit current (*)

JInA YCTaHOBKY Ha CTeke B HEMbNbHbIX

YcTaHoBKa TIOMELLIeHUAX Installation
For wall-mounting indoors, stallatio
in dust-free environments
EctectBeHas: Bo3ayx fomxeH 8o60aHo
Benmunauma LMPKYNMPOBATH Yepe3 BEHTUALIMOHHbIE NOMacT Ventilation

Natural. Air must be able to circulate freely through

the ventilation fins

(CTeneHb 3aLUwTbl 3aKPbITOTO WTa

1P 30 (IP40/I1P54 no 3anpocy - on request)

Degree of protection cabinet closed

CreneHb 3alLmTbl QTKPbITOrO WWTa

IP 00 (IP20 no 3anpocy - on request)

Degree of protection cabinet open

HopmatusHas JLOKyMEHTaLWA 060py£lOBaHMFl

CEI EN 60439-1, IEC 439-1
e npuMenumo - as far as applicable

Reference standards equipment

HODM&TMBH&H JHOKYMEHTaLWA KOHAEHCATOPOB

CEI'EN 60831-1/2, IEC 831-1/2

Reference standards capacitors

[lpyrvie GyHKLUMM, AOCTYNHbI N0 33NPOCY.
(¥) 3asucur oT npesoxpaHuTeneit

Other characteristics can be made on request.
(*) Conditioned by fuses.

Hx2

1

IOl

)

1]

Bxop nunmu
Supply entry

R




'HACTEHHOE ABTOMATUYECKOE
OBOPYJJOBAHME

WALL-MOUNTED o
R G 1 . AUTOMATIC EQUIPMENTS | kopgnuier noupog

automatic §
power-factorg

i CTPOMTESbHbIE TEXHOSOTMM
ABTOMaTVYECKOE 0O0PYAOBaHNIE ANA KOPPEKLMM KOIDOULIMEHTE MOLHOCTA cepun RGT cocTouT 13:

« Metannuueckoro wkKada, OCHallEHHOrO pebpamn BO3AYWHOMO OXMAXAEHWA K3 MPOYHOrO
NPEeCccoBaHHOrO NMCTOBOrO MeTaNa, NOABEPIHYTOro Npoueccy GocdatTMpoBaHNa AnA aHTVIKOPPO3UMHON
3alWThI ¥, B AaNbHENLIEM, OKPALLEHHOrO SMOKCUAHONM NOPOLIKOBOW Kpackoi LigeTa RAL 7035.

+ OcHoBHOro MarHuTHO-Tepmmyeckoro BbIKJTIOYATESA.

- TpexnoniocHbix KOHTAKTOPOB, paccumTtaHHbIX Ans BCTaBKM OTAebHbIX 6atapei. Vx 0cobeHHOCTb
3aKNI0YaEeTCA B TOM, YTO ANA OrPaHMYEHUA MMKOBOTO 3HAYEHWA MyCKOBOrO TOKa BCTaBKM OCTATOUHbIX
TOKOB Ha PE3VCTOPbI, MyCKOBbIE KOHTAKTbl OrPaHNUYMTESbHbBIX PE3MCTOPOB 3aKPbIBAIOTCA PAHbLUE MaBHbIX
KOHTaKTOB. Hanps«eHvie kaTywek 380Vac 50Hz (npouvie 3HaueHna HanpaxeHua No 3anpocy).

» KOHOEHCATOPOB cepum PRT.

* BHYTpeHHVIX COeAnHUTENBHBIX KABEJIEN orHecTolikoro Tuna NO7VK.

+ JJIEKTPOHHOIO PETYNIATOPA aBTOMaTUUECKOro nycka batapeit 1 KOHTPONSA COS®.

OnucaHHoe 060py,uosaHMe B Nioboe Bpema MOXeT [0 nepecMoTpeHo I'IPMMEHEHME
W ynyyiieHo. OnucaHmsa 1 npviBeAeHHbIe AaHHbIE B KaTanore He o
O6M3A310T HKAKOI AOTOBOPHOM CUNOIA. O6opynoBaHvie cepun RG1 cneumanbHo pa3paboTaHo [/1a MPOMBILNEHHON KOpPeKLMM KoadduLmeHTa

MOLLHOCTV 1 NpeaHa3HaueHo ans Menkiux notpebutenei.

Technical data and descriptions in the pubblication are accurate, to the YCTAHOBKA

best of our k ledge, but no liabilities for errors, omissions or contin- . -~

goncies rising thevefiom are accepted, 0 MpoBepUTH 3aTAKKY Kemm, BOMTOB 1 KpenexHbIx AeTarnei
- CJ‘Ie;J,OBaTb MHCTPYKUMAM MO MOHTaXy, MNOAKMOYEHNIO M NeprnodnyeckoMy TexHn4YeCkomy
06CnyXvBaHIO.

CONSTRUCTION TECHNOLOGY
The automatic power-factor correction equipment, RG1 series is composed of:

* Metal CABINET equipped with cooling fins, made of sturdy pressed sheet metal treated with a phospha-
ting process to protect against corrosion and then painted with epoxy powders, colour RAL 7035.

* Main CIRCUIT BREAKER.

....................................... « Three-pole CONTACTORS, rated for connecting the single batteries. Their peculiarity lies in the fact that
I check "CUIDETO the insertion contactors of the limiting resistors close in advance of the main contactors to limit the cur-
Car;?.ZlEjé; Oelg E OF THE rent peak at the insertion of the residual currents. The coils are 380Vac 50Hz (other voltages on request).

PRODUCT"” pag 20 * The PRT series CAPACITORS.
« Internal connecting CABLES are flameproof type NO7VK.
« ELECTRONIC REGULATOR for automatic battery connection and cosp control.

CmoTpuTe pasgen
«PYKOBOACTBO MO BbIBOPY

USES
The RG1 series equipment has been specifically designed for industrial power-factor correction for small-
scale operations.

INSTALLATION
/_\ - Check correct terminals, bolts and nuts tightening
- Follow instructions related to installation, connection and periodical maintenance




HACTEHHOE ABTOMATUYECKOE ObOPYJOBAHUE
WALL-MOUNTED AUTOMATIC EQUIPMENTS

Ko war . VA MOLLIHOCTb BATAPEM COMEN TpxunETs _ PASMEPBL/ DIMENSIONS P—
REFERENCE POWER OUTPUT PER BATTERY ~ STEPS  SWICH | (mm) P (mm) H (mm) Supply entry
RG1.4007 75 400 : 1080 25 5 3 25 530 285 | 425
RG1.4012 125 400 : 1800 25 5 b 5 32 530 285 | 425 ©]
RG1.4017 175 0 400 : 2530 25 5 10 7 40 530 285 | 425 )
RG1.4020 20.0 © 400 @ 28.90 5 5 10 4 40 530 285 | 425 @
RG1.4025 250 | 400 @ 36.10 5 10 10 5 50 530 285 i 425
RG1.4030 30.0 © 400 . 43.30 5 5 10 10 6 60 530 285 | 425
RG1.4035 350 ¢ 400 @ 50.50 5 10 20 7 80 530 285 i 425
RG1.4050 500 : 400 | 7220 10 20 20 5 100 | 530 285 425 E @
RG1.4107 15 415 1045 25 5 3 25 530 285 | 425
RG1.4112 125 ¢ 415 17.41 25 5 b 5 32 530 285 © 425
RG1.4117 175 ¢ 415 ¢ 2437: 25 5 10 7 40 530 285 425 E
RG1.4120 200 © 415 2786 5 5 10 4 40 530 285 425
RG1.4125 250 @ 415 © 3482 5 10 10 5 50 530 285 425 ©
RG1.4130 300 : 415 - 4179 5 5 10 10 6 60 530 285 425 O
RG1.4135 350 415 ¢ 4875 5 10 20 7 80 530 285 425
RG1.4150 500 @ 415 @ 69.64 10 20 20 5 100 530 285 | 425
RG1.4407 75 440 980 25 5 3 25 530 285 425 L+2
RG1.4412 125 ¢ 440 © 1640: 25 5 b 5 25 530 285 = 4725
RG1.4417 175 ¢ 440 ¢ 2300: 25 5 10 7 40 530 285 425
RG1.4420 200 : 440 : 26.20 5 5 10 4 40 530 285 @ 425
RG1.4425 250 @ 440 : 32.80 5 10 10 5 50 530 285 @ 425
RG1.4430 30.0 : 440 : 39.40 5 5 10 10 6 60 530 285 | 425
RG1.4435 350 @ 440 : 4590 5 10 20 7 80 530 285 : 425 - j]
RG1.4450 500 : 440 @ 6560 10 20 20 5 100 530 285 | 425 —
RG1.4460 60.0 | 440 : 7870 10 20 30 6 100 530 285 | 425 —
RG1.4807 75 0 480 903 25 5 3 2 | 530 285 425 —
RG1.4812 125 ¢ 480 1505: 25 5 b 5 25 530 285 425 —
RG14817 175 480 2107 25 5 10 73 530 285 4% _
RG1.4820 20.0 @ 480 @ 24.08 5 5 10 4 40 530 285 425 [[
RG1.4825 250 480 @ 30.M 5 10 10 5 50 530 285 425 —
RG1.4830 30.0 480 @ 36.13 5 5 10 10 6 60 530 285 425 L —
RG1.4835 350 480 @ 4215 5 10 20 7 80 530 285 425 L —
RG1.4850 500 : 480 @ 60.21 10 20 20 5 100 530 285 425 E %
RG1.5207 75 525 788 25 5 3 25 530 285 425
RG1.5212 125 525 1314 25 5 b 5 25 530 285 1 425 N :ﬂ]
RG1.5217 175 ¢ 525 1839 25 5 10 7 32 530 285 1 425
RG1.5220 200 @ 525 © 21.02 5 5 10 4 40 530 285 1 425
RG1.5225 250 : 525 © 26.27 5 10 10 5 50 530 285 : 425 P+2
RG1.5230 30.0 525 3153 5 5 10 10 6 50 530 285 | 425
RG1.5235 350 : 525 | 36.78 5 10 20 7 60 530 285 : 425
RG1.5250 500 i 525 @ 52550 10 20 20 5 80 530 285 | 425
l. TEXHUYECKVE XAPAKTEPUCTUKM TECHNICAL PARTICULARS %‘ SonA .
O | | : upply entry
HomuHanbHoe Hanpsketne (Un) 400 - 415 -440 - 480 -525 V Rated voltage (Un)
HomuHanbHan yacTota 50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request) Rated frequency
[lonyckaemoe OTKNIOHEHMe EMKOCTH 5% =+10% Tolerance on capacitance O
Knacc remneparypbi -25°C/+50°C Temperature class
T
YcTaHoBKa eMKOCTHOTO Gioka BeptukanbHas - Vertical Installation of the capacitive units
Mogaya eKTposHepriv Caepxy - from the top Power supply entry L+2
TPOROMKNTENBHOCTL PAbOThI NoctoanHoe - Continuous Service
ToK KOPOTKOTO 3aMbiKaH!A 10+15 kA 3a 1 cekyHay - for 1 second Short circuit current
IR YCTaHOBKM Ha CTeHe B HeMbilbHbIX
YetaHoeKa For Wa?l%g#nez‘;‘ngﬁv doors, Installation
in dust-free environments
EcTectBeHHas: Bo3ayx AomkeH cBOGOAHO
Bewvnaupsa LMPKY/IMPOBATb Yepe3 BEHTUIALIMOHHbIE /10NacTie Ventilation

Natural. Air must be able to circulate freely through
the ventilation fins

(CreneHb 3aLLyTbl 3aKPbITOTO WTa

IP-30 (IP40/IP54 no 3anpocy - on request)

Degree of protection cabinet closed

(CTeneHb 3alLyTbl OTKPHITOTO LWKTa

IP-00 (IP20 no 3anpocy - on request)

Degree of protection cabinet open

HopmatusHas JLOKyMEHTaLWA OsOpyJZlOBaHMﬂ

CEI'EN 60439-1, IEC 439-1
rfe NpuMeHnMm - as far as applicable

Reference standards equipment

HopmatvieHas [IOKyMEeHTaLA KOHAeHCaTop:

08 CEI'EN 60831-1/2, IEC 831-1/2

Reference standards capacitors

[pyrvie dyHKUMY, BOCTYMHbIE 1O 3aNpoCy.

Other characteristics can be made on request.

R




HACTEHHOE ABTOMATUYECKOE
ObOPYAOBAHUE

WALL-MOUNTED
R G 2 AUTOMATIC EQ UIPMENTS | ko2 gusesna oupocrig

automatic §
power-factorg

¢ CTPOUTESNbHbIE TEXHOMOTUW
ABTOMaTMYECKOE 0BOPYI0BaHNIE ANA KOPPEKLMM KOIDDMLMEHTA MOLHOCTW Cepun RG2 COCTONT 13:

+ MeTannuueckoro wkada, OCHalLEHHOrO pedpamy BO3YWHOMO OXNax/AeHNs U3 MPOYHOTO MPeCccoBaHHOMO
NMCTOBOrO MeTanna, MOABEPrHyTOro mpoueccy GOCOaTMPOBaHUA [NA aHTVIKOPPO3WAHOM 3aluuThl 1, B
JanbHevilem, OKpalleHHOro 3MOKCAHOM NOPOLLKOBOW Kpackol LiseTa RAL 7035.

« [TIABHbIV TPEXMOJFOCHbI PA3BEAUHUTESb c 6n0K1poBKoit Asepi.

- Habopbl ¢ tpema MPEAOXPAHUTENAMMU tina DIl nam NHOO KpuBas gG C BbICOKOW OTKMIOYatoLLei
CNOCOBHOCTBIO, PACCUMTaHHBIX Ha EMKOCTHbIE baTapeu.

- TpexnontocHblx KOHTAKTOPOB, paccumtaHHblX ANA BCTaBKM OTAENbHbIX 6Gatapeit. Vx 0cobeHHOCTb
3aKNI0YAETCA B TOM, UTO [J1A OrPaHMNUYEHUA NMKOBOTO 3HAUYEHWA MyCKOBOIO TOKA BCTaBKM OCTaTOUHbIX TOKOB Ha
Pe3NCTOPbI, MyCKOBblE KOHTAKTHI OFPAHUUNTENbHBIX PE3VCTOPOB 33KPbIBAIOTCA PaHblUe FMaBHbIX KOHTAKTOB.
HanpsxeHvie Katylek 380Vac 50Hz (Mpouvie 3HaueHVA HanpAxXeHA No 3anpocy).

+ KOHAEHCATOPbI T1na PRT.

- BHyTpeHHIx coepmHmTensHbix KABENEW ortectorikoro tuna NO7VK.

+ MeaHble CTEPMKHW 30x5 M.

+ IJIEKTPOHHOIO PETYJIATOPA aBTOMATYECKOrO MyCKa 6aTapei 11 KOHTPONA COSQ.

OnucaHHoe 060py,uosaHMe B Noboe Bpema MOXeT 6biTb nepecMmoTpeHo
Wnn ynyyiieHo. Onwncanus n npviBeAeHHbIE AaHHbIE B KaTanore He

00613AaI0T HNKAKOM JOrOBOPHON CUNO. NPUMEHEHUE
ObopynoBaHie cepun RG2 cneuyansHo pa3paboTaHo Ans MPOMbILNEHHOW KOPPeKUuMn KoadouuyeHTa
MOLHOCTM 11 NpefHa3HaueHo Ana CpeHuX notpebutenei.

Technical data and descriptions in the pubblication are accurate, to the

best of our k ledge, but no liabilities for errors, omissions or contin- YCTAHOBKA
gencies arising therefrom are accepted. @ - [poBepuTb 3aTAXKY Knemw, 60NTOB 1 KpenexHbix feTanelt
-CnepoBaTh MHCTPYKLUMAM NO MOHTaXY, TOAKMIOUEHVIO M NEPUOANYECKOMY TEXHMYECKOMY 0BCITYKMBAHMIO

CONSTRUCTION TECHNOLOGY
The automatic power-factor correction equipment, RG2 series is composed of:

« Metal CABINET equipped with cooling fins, made of sturdy pressed sheet metal treated with a phospha-
ting process to protect against corrosion and then painted with epoxy powders, colour RAL 7035.

* Main three-pole DISCONNECTING SWITCH interlocked with the door.

« Sets of three FUSES type DIl or NHOO curve gG with a high breaking capacity, rated to protect the
capacitor banks.

CmotpuTe pasgen
«PYKOBOZCTBO MO BbIBOPY
NPOAYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT” pag 20

« Three-pole CONTACTORS, rated for connecting the single batteries. Their peculiarity lies in the fact that
the insertion contactors of the limiting resistors close in advance of the main contactors to limit the cur-
rent peak at the insertion of the residual currents. The coils are 380Vac 50Hz (other voltages on request).

« The PRT series CAPACITORS.
« Internal connecting CABLES are flameproof type NO7VK.

* Copper BARS size 30x5 mm
« ELECTRONIC REGULATOR for automatic battery connection and cosp control.

USES
The RG2 series equipment has been specifically designed for industrial power-factor correction for me-
dium-scale operations.

INSTALLATION
- Check correct terminals, bolts and nuts tightening
AA - Follow instructions related to installation, connection and periodical maintenance




HACTEHHOE ABTOMATUYECKOE ObOPY[IOBAHUE
WALL-MOUNTED AUTOMATIC EQUIPMENTS

Ko IR R A MOLLIHOCT BATAPEM COMEAN penonEss _ PASMEPBI/ DIMENSIONS g 5 o)
REFERENCE POWER OUTPUT PER BATTERY  STEPS  SWTH " (mm) P (mm) H (mm) IE <
RG24060 | 60.0 . 400 866 10 10 20 20 6 250 @ 595 385 535
RG24070 700 400 1010 10 20 20 20 7 250 | 595 385 535
RG24080  80.0 400 1155 20 20 20 20 4 250 595 385 . 535
RG24100 1000 400 1443 20 20 20 20 20 5 250 5% 385 5% o @:'
RG24125 1250 400 1804 25 25 25 25 25 5 400 @ 595 385 535 =
RG24150 1500 400 2165 25 25 25 25 25 25 6 . 400 800 38 53
RG24175 1750 400 2526 25 25 25 25 25 25 25 7 400 . 800 . 385 535
RG24160 600 415 836 10 10 20 20 6 . 250 595 385 535
RG24170 700 415 975 10 20 20 20 7 20 . 595 385 535 °
RG24180 800 415 1114 20 20 20 20 4 250 595 385 535 o ©
RG241100 1000 . 415 1393 20 20 20 20 20 5 250 595 385 535
RG241125 1250 @ 415 1741 25 25 25 25 25 5 400 595 385 535
RG241150 1500 = 415 2089 25 25 25 25 25 25 6 400 800 385 = 535 Le2
RG241175 1750 415 2438 25 25 25 25 25 25 25 7 400 800 = 385 . 535
RG24470 700 440 918 10 20 20 20 7 250 595 385 535
RG24480 800 440 1050 10 20 20 30 4 250 595 385 535
RG244%0 900 440 1181 10 20 30 30 9 250 595 385 @ 535
RG244100 1000 440 1312 10 20 20 20 30 5 400 595 385 53
RG244120 1200 440 1577 10 20 30 30 30 120 400 595 385 535 |
RG244150 1500 440 1968 10 20 30 30 30 30 15 . 400 800 385 = 535
RG244180 1800 440 2365 10 20 30 30 30 30 30 18 400 @ 800 385 535 [=
RG244210 2100 440 2760 30 30 30 30 30 30 30 7 400 800 385 53
RG24860  60.0 480 = 723 10 10 20 20 6 250 595 385 535 -
RG24870 700 480 843 10 20 20 20 7 250 595 385 - 535 mi|
RG24880  80.0 480 963 20 20 20 20 4 250 595 385 535 d
RG248100 1000 480 1204 20 20 20 20 20 5 20 595 385 53
RG248125 1250 480 1505 25 25 25 25 25 5 400 595 385 535 —
RG248150 1500 480 1806 25 25 25 25 25 25 6 400 800 38 = 53 L =
RG2.48175 1750 480 2107 25 25 25 25 25 25 25 7 400 800 385 = 535 & =
RG25260  60.0 525 631 10 10 20 20 6 250 595 385 53 .
RG25270 700 525 736 10 20 20 20 7 20 595 385 535
RG25280  80.0 525 841 20 20 20 20 4 20 . 595 385 53 pe2
RG252100 1000 525 1051 20 20 20 20 20 5 250 595 385 535
RG252125 1250 525 1314 25 25 25 25 25 5 20 595 385 53
RG252150 1500 = 525 1577 25 25 25 25 25 25 6 400 800 385 535
RG252175 1750 525 1839 25 25 25 25 25 25 25 7 400 80O . 385 . 535

=1 Bxog nuHum -

l. TEXHNHECKVE XAPAKTEPVCTMKIA TECHNICAL PARTICULARS %‘

HomuHanbHoe Hanpsixerie (Un) 400 - 415 -440 - 480 - 525 V/ Rated voltage (Un)
HoMVHanbHan yacTota 50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request) Rated frequency
[lonyckaemoe OTKIIOHEeHMe eMKOCTH -5%=+10% Tolerance on capacitance
Knacc Temneparypbi -25°C/+50°C Temperature class
YCTaHOBKa eMKOCTHOrO 610Ka BeprukanbHas - Vertical Installation of the capacitive units
logaya anekTpoaHeprim Caepxy - From the top Power supply entry
TpOROMKITENBHOCTL PaboThl MocTosHHoe - Continuous Service
ToK KOPOTKOTO 3aMbiKaH!A 10:15 kA 3a 1 cekynpy - for 1 second Short circuit current

YcTaHoBKa

,[lﬂﬂ YCTaHOBKM Ha CTEHE B Herbl/IbHbIX
MoMeLLeHNAX
For wall-mounting indoors,
in dust-free environments

Installation

Benmnauma

EctecteHHan: Bo3ayx AomkeH cBO6OAHO
LIMPKYNIMPOBATb Yepe3 BEHTUALIMOHHbIE SONacTve
Natural. Air must be able to circulate freely through

the ventilation fins

Ventilation

CreneHb 3aLLuTbl 3aKPLITOrO LLKTa

IP 30 (IP40/IP54 no 3anpocy - on request) Degree of protection cabinet closed

(CTeneHb 3aLUyTbl OTKPBITOTO LyKTa

IP-00 (IP20 o 3anpocy - on request) Degree of protection cabinet open

HopmaTveHas AOKyMeHTaLA 000pyL0BaHIA

CEI' EN 60439-1, IEC 439-1

tne npwvenim - as far as applicable Reference standards equipment

HopmaTvBHas AOKyMeHTaLA KOHIEHCATOpoB CEI EN 60831-1/2, IEC 831-1/2 Reference standards capacitors

Jpyrvie dyHKUMK, [OCTYNHbIE NO 3aMPOCY.

Other characteristics can be made on request.

/ Supply entry

N —

R



OTAENbHOCTOSALLEE
 ABTOMATUYECKOE OBOPYIOBAHUE

FREESTANDING
A U TOMA T/ C E Q U IPMEN TS | KO3OQULIMEHTA MOLLHOCT

automatic §
power-factorg

CTPOUTE/TIbHBIE TEXHOIOTN
ABTOMaTUUECKOE 06OPYA0BAHME A KOPPEKLIMM KOIDOULIMEHTA MOLIHOCTY Cepin ERA cocTouT u3:

+ MeTannuueckoro wkada, OCHALLEHHOTO pedpam BO3AYLIHOTO OXaXAEHNA U3 MPOYHOTO NPECCOBAHHOIO
JMCTOBOrO MeTanna, MOABEPrHYTOro Mpoueccy ¢ochatipoBaHua [AnA aHTVKOPPO3WHOM 3alunThl 1, B
JanbHeviLiem, OKpaLeHHOTO 3MOKCUAHOM MOPOLKOBOW Kpackol LieTa RAL 7035.

£ « [TIABHbI TPEXMOJTIOCHbIA PA3BEQVHUTESb MrHOBEHHOTO A CTBIA C 61I0KMPOBKON ABEPU.
.

® + Habopbl ¢ Tpema MPEAOXPAHUTENAMMU tuna DIll uam NHOO kpvsas gG C BbICOKOW OTKMIOYaioLei
CNOCOBHOCTBIO, PACCUMTaHHBIX Ha EMKOCTHbIE GaTapeu.

+ TpexnoniocHblx KOHTAKTOPOB, paccumtaHHbiX AnA BCTaBKM OTAENbHbIX 6GaTapeit. VX 0cobeHHOCTb
33K/I0YAETCA B TOM, UTO [1A OrPaHNYEHNA NMKOBOTO 3HAUYEHMA MYCKOBOIO TOKAa BCTaBKM OCTaTOUHbIX TOKOB Ha
PE3MCTOPbI, MYCKOBbIE KOHTAKTbl OFPaHWUUMTENbBHBIX PE3MCTOPOB 3aKPbIBAIOTCA PaHbLUe MaBHbIX KOHTAKTOB.
HanpsxeHue KaTywek 110Vac 50Hz (npourie 3HaYeHNA HaNPAXEHUA NO 3anpocy).

+ KOHAEHCATOPDbI tvina PRT.

« BHyTpeHHnx coeuHutensHbix KABENEW orHectoiikoro Tvna NO7VK.

+ Meptbie CTEPKHW 30x5 mm.

+ INIEKTPOHHOTO PETYNIATOPA agToMaT1yeckoro nycka 6atapelt 1 KOHTPONA COSQ.

+ NpvHyoutensHas CUCTEMA BEHTUNALIMW ocyuwecTsnAeTcA ¢ NOMOLbIO CMeLManbHbIX BEHTUNATOPOB,
YCTAHOBNEHHbIX Ha BEPXHEl YacTi Wkada, 1 ynpaBnAeTCcA TepMOCTaToM.

OnvicarHoe 06opyAoBaHWe B MIo60e BPeMA MOXET bbiTb NepecMoTpeHo
wnm ynyuweHo. ONncaHna 1 NpUBEEHHbIE JaHHbIe B KaTasnore He
00/131a10T HNKAKOW JOrOBOPHON CUNON.

MPUMEHEHUE

""" OTaenbHOCTOALLEe aBTOMATUUECKOE o6opyq05aHv1e cepun ERA cneuwmanbHo pa3pa60TaHo ana I'IpOMbILLU'IEHHOVI
KoppeKLUumM Ko3hdrLmeHTa MOLHOCTU 1 NpeHa3HaYeHO AnA CPeHIX 1 6onbLUMX NoTpebuTenei.

Technical data and descriptions in the pubblication are accurate, to the
best of our k ledge, but no liabilities for errors, omissions or contin-
gencies arising therefrom are accepted. YCTAHOBKA
ﬁ - MpOoBEPUTD 3aTAKKY KNemM, 6OTOB 1 KPENEXHbIX AeTanei
- CﬂeﬂOBaTb VHCTPYKUMAM NO MOHTaXY, NOAKMIOYEHNIO N NePUOANYECKOMY TEXHUHYECKOMY O6CJ'Iy>KVIBaHVIIO

CONSTRUCTION TECHNOLOGY
The automatic power-factor correction equipment, ERA series is composed of:

* Metal CABINET equipped with cooling fins, made of sturdy pressed sheet metal treated with a phospha-
ting process to protect against corrosion and then painted with epoxy powders, colour RAL 7035.

* Main three-pole fast-tripping DISCONNECTING SWITCH interlocked with the door.
» Sets of three FUSES type DIl or NHOO curve gG with a high breaking capacity, sized to protect the ca-
pacitor banks.

« Three-pole CONTACTORS, sized for connecting the single batteries. Their peculiarity lies in the fact that
the insertion contactors of the limiting resistors close in advance of the main contactors to limit the cur-
rent peak at the insertion of the residual currents. The coils are 110Vac 50Hz (other voltages on request).

« The CAPACITORS are the PRT.

« Internal connecting CABLES are flameproof type NO7VK.

* Copper BARS size 30x5 mm

+« ELECTRONIC REGULATOR for automatic battery connection and cosp control.

* Forced VENTILATION SYSTEM made with special, thermostat-operated fans installed on the top of the
cabinet.

CwmortpuTe pasgen
«PYKOBOJCTBO 10 BbIBOPY
NPOAYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT" pag 20

USES
The automatic freestanding equipment, ERA series has been specifically designed for industrial power-
factor correction for medium-large-scale operations.

INSTALLATION
ﬁ - Check correct terminals, bolts and nuts tightening
- Follow instructions related to installation, connection and periodical maintenance




OTAE/IbHOCTOALLEEE ABTOMATWYECKOE OBOPYIOBAHUE
FREESTANDING AUTOMATIC EQUIPMENTS :

T

kon MOLLIHOCTb BATAPEV PA3MEPHI
REFERENCE POWER OUTPUT PER BATTERY gy o ME :
Cpasvenuriener  Ge3pasbemiiena g :
i dscomecngsiih  witotdszomecigsuich (kvar) A MM2 L{mm) P(mm) H(mm) i

NI CEPHIEM
CTOMER- DSEOHErG ng DIMENSIONS

ERA1.4012 © ERA10.4012 : 125 @ 400 :1802: 25 25 25 50 5 630 0 120 600 i 600 1375 ©
ERA1.4015 : ERA10.4015 @ 150 @ 400 : 2165: 256 256 25 25 &0 6 630 . 150 600 : 600 : 1375
ERA1.4017  ERA10.4017 © 175 @ 400 : 2526: 25 25 25 50 &0 7 630 185 600 : 600 : 1375 :
ERA1.4020 : ERA10.4020 © 200 @ 400 : 2887: 256 25 25 25 50 50 8 630 240 600 600 1375 i
ERA2.4022 © ERA204022 : 225 @ 400 :3248: 25 25 25 50 50 50 9 {630 240: 600 : 600 : 1750
ERA2.4025 @ ERA20.4025 @ 250 @ 400 : 3608: 256 25 25 25 50 50 50 10 : 630 : 240 600 : 600 . 1750 :
ERA2.4027  ERA20.4027 : 275 © 400 1396.9: 25 25 25 50 50 50 50 111630 | 2x150: 600 : 600 : 1750
ERA2.4030 : ERA20.4030 @ 300 @ 400 :4330: 25 25 25 25 50 50 50 50 12 : 800 : 2x150: 600 : 600 : 1750
ERA3.4032 | ERA30.4032 = 325 = 400 :469.1: 25 25 25 50 50 50 50 50 13 | 800 : 2x150: 600 : 600 = 2150 :
ERA3.4035 @ ERA30.4035 @ 350 @ 400 :5052: 256 25 25 25 50 50 50 50 50 14 ¢ 800 | 2x185: 600 : 600 . 2150
ERA3.4037  ERA30.4037 = 375 = 400 5413: 256 25 25 50 50 50 50 50 50 15 1000 : 2x185: 600 © 600 - 2150

ERA3.4040 | ERA30.4040 - 400 - 400 (5774 25 25 25 25 50 50 50 50 50 50 i 16 1000 2xI85 600 : 600 . 2150 :

ERA1.4112 © ERA104112 © 125 @ 415 17411 256 25 25 &0 5 1630 : 120 i 600 : 600 : 1375
ERA1.4115 © ERA10.4115 © 150 © 415 :2089: 25 25 50 50 6 630 : 150 : 600 : 600 : 1375
7
8

ERA1.4117 © ERA104117 175 @ 415 24370 256 256 25 50 &0 630 © 185 600 : 600 : 1375
ERA1.4120 © ERA10.4120 200 = 415 2785 256 25 25 25 50 50 630 240 : 600 : 600 : 1375

ERA24122 © ERA204122 225 @ 415 ‘3134 256 256 25 50 50 50 9 {630 : 240 : 600 : 600 : 1750
ERA24125 © ERA204125 750 415 3482 256 25 25 25 50 50 50 10 : 630 © 240 : 600 © 600 : 1750
ERA2.4127 : ERA204127 275 @ 415 :3830: 256 256 25 50 50 50 50 11 1630  2x150: 600 © 600 . 1750
ERA2.4130  ERA20.4130 300 = 415 ‘4178 25 256 25 25 50 50 50 50 12 © 800  2x150: 600 : 600 : 1750
ERA3.4132 © ERA30.4132 : 325 415 :4506% 25 25 25 50 50 50 50 50 13 1800  2x150: 600 : 600 : 2150
ERA3.4135 © ERA30.4135 350 = 415 4875 256 25 25 25 50 50 50 50 50 14 © 800  2x185: 600 : 600 : 2150
ERA3.4137  ERA30.4137 : 375 © 415 :5223: 25 25 25 50 50 50 50 50 50 15 £1000 | 2x185: 600 : 600 : 2150

ERA3.4140  ERA30.4140 © 400 = 415 :557.1: 25 256 25 25 50 50 50 50 50 50 : 16 1000 : 2x185: 600 : 600 : 2150

ERA1.4412 . ERA10.4412 : 120 440 :1577¢ 30 30 30 30 4 1630 : 120 : 600 : 600 : 1375
ERA1.4415 © ERA10.4415 150 - 440 1971 30 30 30 60 5 630 : 120 : 600 : 600 : 1375
ERA1.4418 . ERA10.4418 : 180 : 440 :2365: 30 30 30 30 60 6 630 : 150 : 600 : 600 : 1375
7
8

ERA1.4421 © ERA10.4421 = 210 = 440 2759 30 30 30 60 60 630 185 600 : 600 : 1375
ERA1.4424 - ERA10.4424 : 240 @ 440 :3154: 30 30 30 30 60 60 630 © 240 : 600 : 600 : 1375

ERA2.4427  ERA20.4427 : 270 : 440 :3548: 30 30 30 60 60 60 9 630 : 240 : 600 : 600 : 1750
ERA2.4430 - ERA20.4430 : 300 : 440 :3942: 30 30 30 30 60 60 60 10 £ 630 © 240 : 600 © 600 : 1750
ERA2.4433  ERA20.4433 330 = 440 4336: 30 30 30 60 60 60 60 11 : 800 : 2x150: 600 : 600 : 1750
ERA2.4436 - ERA20.4436 : 360 : 440 :4731: 30 30 30 30 60 60 60 60 12 £ 800 : 2x150: 600 : 600 : 1750
ERA3.4439  ERA30.4439 330 440 5125 30 30 30 60 60 60 60 60 13 £ 1000 ; 2x150: 600 : 600 : 2150
ERA3.4442 - ERA30.4442 : 420 © 440 :5519: 30 30 30 30 60 60 60 60 60 14 11000 : 2x185: 600 : 600 : 2150
ERA3.4445 © ERA30.4445 © 450 © 440 :5313: 30 30 30 60 60 60 60 60 60 15 :1000 : 2x185: 600 : 600 . 2150

ERA34448 - ERA30.4448 : 480 : 440 :6307: 30 30 30 30 60 60 60 60 60 60 : 16 :1000 : 2x185: 600 : 600 : 2150

ERA1.4812 © ERA10.4812 © 120 © 480 (1446 30 30 30 30 4 1630 : 120 : 600 : 600 : 1375
ERA1.4815  ERA10.4815 @ 150 . 480 :1807: 30 30 30 60 5 (630 : 120 : 600 : 600 : 1375
ERA1.4818 : ERA10.4818 : 180 : 480 :2169: 30 30 60 60 6 {630 : 150 : 600 : 600 : 1375
ERA1.4821  ERA10.4821 : 210 : 480 :2529: 30 30 30 60 60 7 (630 : 185 600 i 600 : 1375
ERA1.4824 © ERA10.4824 240 © 480 :2890: 30 30 30 30 60 60 8 {630 : 240 : 600 : 600 : 1375
ERA2.4827  ERA204827 : 270 : 480 :325.1: 30 30 30 60 60 60 9 (630 : 240 : 600 : 600 : 1750
ERA2.4830 : ERA20.4830 © 300 : 480 :3613: 30 30 30 30 60 60 60 10 : 800 @ 240 © 600 : 600 : 1750
ERA2.4833  ERA20.4833 : 330 : 480 :397.4: 30 30 30 60 60 60 60 11§ 800 @ 2x150: 600 : 600 : 1750
ERA2.4836 : ERA20.4836 360 © 480 :4335: 30 30 30 30 60 60 60 60 12 800 : 2x150: 600 : 600 : 1750
ERA3.4839  ERA30.4839 : 390 : 480 :4696: 30 30 30 60 60 60 60 60 13 £1000 : 2x150: 600 : 600 : 2150
ERA3.4842 : ERA30.4842 420 480 5058 30 30 30 30 60 60 60 60 60 141000 : 2x185: 600 : 600 : 2150
ERA3.4845 - ERA30.4845 : 450 . 480 :541.9: 30 30 30 60 60 60 60 60 60 15 £ 1000 ; 2x185; 600 : 600 : 2150

ERA34848 ' ERA30.4848 : 480 : 480 :578.1: 30 30 30 30 60 60 60 60 60 60 : 16 : 1000 : 2x185: 600 : 600 : 2150

ERA15212 © ERA105212 © 120 : 525 (1261 30 30 30 30 4 1630 : 120 : 600 : 600 : 1375
ERA15215 : ERA105215 150 525 1576 30 30 30 60 5 630 : 120 : 600 : 600 : 1375
ERA15218 : ERA105218 180 : 575 (1892 30 30 60 60 6 630 : 150 : 600 : 600 : 1375
ERA1.5221 © ERA105221 210 525 2207 30 30 30 60 60 7 630 : 185 600 : 600 : 1375
ERA15224 - ERA10.5224 : 240 © 525 :2522: 30 30 30 30 60 60 8 (630 : 240 : 600 : 600 : 1375
ERA25227 © ERA205227 © 270 525 :2838: 30 30 30 60 60 60 9 630 : 240 : 600 : 600 : 1750
ERA25230 : ERA20.5230 : 300 @ 525 :3153: 30 30 30 30 60 60 60 10 630 @ 240 : 600 © 600 : 1750
ERA25233 : ERA20.5233 : 330 @ 525 :3468: 30 30 30 60 60 60 60 11 ¢ 630 ¢ 2x150: 600 : 600 : 1750
ERA25236  ERA20.5236 : 360 @ 525 :3783: 30 30 30 30 60 60 60 60 12 £ 630 : 2x150: 600 © 600 : 1750
ERA35239 © ERA30.5239 330 525 :4099: 30 30 30 60 60 60 60 60 13 © 800 : 2x150: 600 : 600 : 2150
ERA35242  ERA30.5242 : 420 @ 525 :5465: 30 30 30 30 60 60 60 60 60 14 1800  2x185: 600 © 600 @ 2150
ERA35245 © ERA30.5245 450 = 525 4729 30 30 30 60 60 60 60 60 60 15 £ 1000 ; 2x185: 600 : 600 . 2150

ERA35548 ' ERA30.5548 : 480 : 550 :5046: 30 30 30 30 60 60 60 60 60 60 : 16 :1000 : 2x185: 600 : 600 : 2150

R
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OTAEJIbHOCTOALLIEE ABTOMATUYECKOE OBOPYJOBAHUE

FREESTANDING AUTOMATIC EQUIPMENTS

HomuHanbHoe Hanpsxetiie (Un)

400-415-440 - 480- 525 V

) l' TEXHUYECKVE XAPAKTEPUCTUKM TECHNICAL PARTICULARS %‘

Rated voltage (Un)

HomnHanbHan yactota

50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request)

Rated frequency

)ZlonyCKaemoe QTK/NOHEHWE eMKOCTU

-5%<+10%

Tolerance on capacitance

Knacc remnepatypbl

-25°C/+50°C

Temperature class

YCTaHOBKa eMKOCTHOrO 6110Ka

BeptukanbHas - Vertical

Installation of the capacitive units

Ionaya anekTpo3HeprvN Caepxy - From the top Power supply entry
MpoRomKIUTENLHOCTL PAbOThI MocToanHoe - Continuous Service
ToK KOPOTKOIO 3aMbIKaHNA 30 kA 3a 1 cekyHpy - for 1 second Short circuit current
[InA yCTaHOBKM Ha CTEHE B HEMblIbHbIX
Ycraroska MOMELLEHIAX 1
For wall-mounting indoors, Installation
in dust-free environments
EcTectBeHHas: Bo3ayx aomkeH cBO60aHO
Bertvnauus UMPKYMPOBATb UEPE3 BEHTWIALIMOHHBIE J10MACTUE Ventilation

Natural. Air must be able to circulate freely through
the ventilation fins

CreneHb 3aLLMTbl 3aKPBITOTO LLNTa

IP-30 (IP40/IP54 o 3anpocy - on request)

Degree of protection cabinet closed

(CTeneHb 3aLLyTbl OTKPBITOTO WWKTa

IP-00 (IP20 no 3anpocy - on request)

Degree of protection cabinet open

HopwmarveHas [LOKYMEHTaL WA O60p)/£lOBaHl/lH

CEI EN 60439-1, IEC 439-1
rfie npumernm - as far as applicable

Reference standards equipment

HopmaryiHast JOKyMEHTaLMA KOHAEHCATOPOB

CEIEN 60831-1/2, IEC 831-1/2

Reference standards capacitors

[Ipyruie GyHKUMM, BOCTYNHbIE MO 3aNpocy.

Other characteristics can be made on request.

SIDE VIEW

[ FRONT VIEW |

INSIDE VIEW
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ABTOMATUYECKOE
OBOPYZJOBAHVE C OUIIBTPAMY |

Ve AUTOMATIC EQUIPMENT
. WITH FILTERS
R\ power-factorfg

ABTOMaTUUECKOE 060PYAOBAHME A KOPPEKLMM KO3OULIMEHTa MOLUHOCTU cepin ERAF cocTouT 13:

+ MeTtannuyeckoro wkada, 0OCHaleHHOro pebpamy BO3AYLWHOMO OXNaxAeHNs U3 MPOYHOTO NPeCCOBAHHOMO
JIMCTOBOTO MeTanna, NofBeprHyToro npoueccy $ocdatmpoBaHMA [ANA aHTVKOPPO3UAHON 3aluThl 1, B
JanbHeiiem, OKpaLleHHOro 3MOKCUAHOM MOPOLLIKOBOW Kpackoi LgeTa RAL 7035.

- TTIABHbIV TPEXNOJMOCHBI PA3BELUHUTESTb MrHOBEHHOMO [eICTBIA C GROKMPOBKOI 1BEPH.

+ Habopel ¢ Tpema MPEAOXPAHUTEIAMU Tvina NHOO KpuBas gG C BbICOKOM OTKMIOUaIOWEN CMOCOBHOCTbIO,
PACCUMTAHHBIX HA EMKOCTHble 6atapen. TPexnomoCHbIX KOHTAKTOPOB, PACCUMTAHHbIX NS BCTaBKM OTAEMBHbIX
6atapelt. VIx 0COBEHHOCTb 3aKMIOUYETCA B TOM, UTO /1A OFPaHMUYEHNA MUKOBOTO 3HaYeHMA MyCKOBOrO TOKa
BCTaBKM OCTATOYHbIX TOKOB Ha PE3MCTOPbI, MyCKOBbIE KOHTAKTbI OrpaHuMTEbHbIX PE3VNCTOPOB 3aKPbIBAOTCA
PaHbLLe FMaBHbIX KOHTAKTOB. HanpsxeHue KaTywwek 110Vac 50Hz (Mpoume 3HaueHNa HanpAxeHna No 3anpocy).
+ KOHAEHCATOPDI tvina PRT ¢ fvianeKTpuryeckm npesblilleHem HoMYHaNbHOro pasmepa.

« BHyTpeHHx coeguHutensHbix KABENEW orrectolikoro Tvina NO7VK.

« MeaHble CTEP?KHI 30x5 mm.

+ INIEKTPOHHOTO PETYNIATOPA aBToMaT14ecKoro nycka 6atapelt 1 KOHTPONA COSY.

« [puHyautensHas CUCTEMA BEHTUNALIMN ocyuiecTsnseTca C MOMOUWbIO CMeUManbHbiX BEHTUIATOPOB,
YCTAHOBNEHHbIX Ha BePXHEl YacTvi WKada, 1 ynpaBnAETCA TePMOCTATOM.

« OPOCCEJIbHbIA 3ATBOP C cepieUHVKOM U3 BbICOKOKAUECTBEHHOI LIEPOXOBATON MarHIUTHOM XenesHoit Onvcatitoe OGOOPVHOBaHMe B N1060€ BPEMA MOXET ObiTb NEPecMoTpeHo
mnn ynydweHo. Unncanna u NpyuBeAeHHble AaHHble B KaTaore He
NNACTUHbI AIAF HASKAX MOTEPb. 061afaloT HUKaKow JOrOBOPHOI CUMOIA.

Yactota HacTtpoliki 189Hz (p = 7%).
Mo 3anpocy: 134Hz(p=14%) -210Hz(p=5.67%)

Technical data and descriptions in the pubblication are accurate, to the
best of our knoweledge, but no liabilities for errors, omissions or contin-
HenpepbiBHOE rapMOHMYeCKOe UCKaxeH1e B AoMyCTMOM Toke : 30%In ¢ 250 Hz 1 15% In ¢ 350Hz. gencies arising therefrom are accepted.

JnneliHocTe: 2In.

MaKcumanbHoe rapMOHMYecKoe UCKaXeHWe B [OMYyCTVMOM HanpsXeHuu cet (NOMHBIA KoIhduLMeHT
rapMOHUK %) = 5%.

MPUMEHEHUE

OtgenbHoCToALLee aBTOMaTHYeCKoe 06opyaoBaHme cepumn ERAF cnelnanbHO paspaboTaHo AnA NpOMbILLAEHHO
KOppeKUMM KoadGMLMeHTa MOLLHOCTU 1 NpeaHa3HaYeHo ANa CPefHWX 1 6onblKx NoTpebutenei B ceTax C
NPYICYTCTBUEM FAPMOHUUECKIX MCKAKEHNI,

CmotpuTe pasgen
«PYKOBOZACTBO MO BbI5OPY
TMPOAYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT” pag 20

YCTAHOBKA

.ﬁ - npOBepV]Tb 3aTAXKKY KNemm, 60nToB 1 KpeneHblX netanen
-CJ'Ie,ELOBaTb VIHCTPYKUMAM NO MOHTaXY, NOAKMOYEHNIO N NEPNOANYECKOMY TEXHNYECKOMY O6C}'Iy>KI/I BaHMIO

Kon war A MOLLHOCTb BATAPEN CIYNEHM My PASMEPDI/ DIMENSIONS
REFERENCE POWER OUTPUT PER BATTERY ~ STEPS  SWTH | (mm) P (mm) H (mm)
ERAF4010 100 400 : 1443 : 25 25 50 4 250 650 | 600 - 2150
ERAF4015 = 150 400 2165 : 25 25 50 50 6 400 @ 650 = 600 . 2150
ERAF4020 200 = 400 . 2887 (25 25 50 50 50 8 400 . 1250 @ 600 . 2150
ERAF4025 = 250 400  360.8 (50 50 50 50 50 5 630 | 1250 600 : 2150
ERAF4030 : 300 = 400  433.0 150 50 50 50 50 50 6 800 | 1250 600 . 2150
ERAF4035 : 350 400 : 5052 50 50 50 50 50 50 50 7 800 . 1250 . 600 - 2150
ERAF4040 © 400 = 400 5774 150 50 50 50 50 50 50 50 8 1000 | 1250 = 600 : 2150
ERAF4045 = 450 400 6496 50 50 50 50 50 50 50 50 50 9 1000 . 1250 @ 600 : 2150
ERAF4050 © 500 400 7217 150 50 50 50 50 50 50 50 50 50 | 10 : 1000 @ 1850 . 600 . 2150

R ¢



ABTOMATWYECKOE OBOPYAOBAHUE C OUTbTPAMU
i AUTOMATIC EQUIPMENT WITH FILTERS

Al N
:—‘ /et A A

CONSTRUCTION TECHNOLOGY
i The automatic power-factor correction equipment, ERAF series is composed of:

 Metal CABINET equipped with cooling fins, made of sturdy pressed sheet metal treated with a phospha-
i ting process to protect against corrosion and then painted with epoxy powders, colour RAL 7035.

* Main three-pole fast-tripping DISCONNECTING SWITCH interlocked with the door.

« Sets of three FUSES type NHOO curve gG with a high breaking capacity, rated to protect the capacitor
¢ banks.

i Three-pole contactors, rated for connecting the single batteries. Their peculiarity lies in the fact that the
i insertion contactors of the limiting resistors close in advance of the main contactors to limit the current
i peak at the insertion of the residual currents. The coils are 110Vac 50Hz (other voltages on request).

* Dielectrically oversized CAPACITORS of the “dry” type PRT.

« Internal connecting CABLES are flameproof type NO7VK.

* Copper BARS size 30x5 mm

* ELECTRONIC REGULATOR for automatic battery connection and cosy control.

« Forced VENTILATION SYSTEM made with special, thermostat-operated fans installed on the top of the
i cabinet.

* Blocking REACTORS made with a core of top-grade magnetic plate with low-loss oriented grain.

Tuning frequency: 189Hz(p=7%);
i on request: 134Hz(p=14%) -210Hz(p=5.67%).

Harmonic distortion in current permitted in continuous operation: 30%In at 250 Hz and 15% In at 350Hz.
Linearity: 2In.

Max harmonic distortion in voltage permitted in network (THD%)=5%.

USES

The automatic freestanding equipment, ERAF series has been specifically designed for industrial power-
factor correction for medium-large-scale operations in networks with harmonic distortion.

¢ INSTALLATION

ﬁ - Check correct terminals, bolts and nuts tightening
i - Follow instructions related to installation, connection and periodical maintenance

l' TEXHUYECKUE XAPAKTEPUCTUKM TECHNICAL PARTICULARS %‘

HomnHanbHoe Hanpskerie (Un) 400V Rated voltage (Un)
HomuHanbHan vactota 50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request) Rated frequency
[lonyckaemoe OTKNOHEHe EMKOCTY 5% =+10% Tolerance on capacitance
Knacc temnepatypbl -25°C/+50°C Temperature class
YcTaroBKa eMKOCTHOTO 610Ka BepukanbHas - Vertical Installation of the capacitive units
CHW3y HENOCPEACTBEHHO Ha KNeMMbl pasbeanHNTena
lopada anexTpo3Heprim Botton cable enty onto the terminals of the Power supply entry
disconnecting switch
MponomxuTensHOCTL paboTbl MocTosHHoe - Continuous Service
Tok KOPOTKOTO 3aMbiKaH!A 30 kA 3a 1 cekyHay - for 1 second Short circuit current
EcTectBeHHan: Boayx jomkeH CBOGOAHO LMPKYMPOBATL Uepe3
Bamuraye " Indoor reestanaing, Installtion
in dust-free environments
CTeneHb 3aLLyThl 3aKPBITOTO LLTa IP 30 (IP40/IP54 no 3anpocy - on request) Degree of protection cabinet closed
CreneHb 3aLuTbl OTKPBITOTO LIMTa IP 00 (IP20 no 3anpocy - on request) Degree of protection cabinet open

CEI' EN 60439-1, IEC 439-1

HopwmaTneHad JOKyMeHTaLna 000pyaoBaHIA me npeHw - 3 far as applicable

Reference standards equipment

HopwmaTneHas JOKyMeHTaLA KoHeHCaTopos CEI EN 60831-1/2, IEC 831-1/2 Reference standards capacitors

M [llpyrvie GyHKunn, ROCTYNHbIE N0 3aMpoCy. Other characteristics can be made on request.
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U  MOAYIbHBIE ALK
CTX MODULAR UNITS {

components

{ CTPOUTENbHBIE TEXHONOTUM
MogynbHbie awmkmn cepum CT COCTOAT K3:

+ PAM 113 OLIMHKOBAHHOTO IMCTOBOTO MeTanna WwmpuHo 20/10 M.

« TpexnontocHbix KOHTAKTOPOB, paccumTaHHbix [ BCTaBKW OTAENbHbIX 6atapeit. Mx ocobeHHOCTb
3aK/IOYaeTCA B TOM, YTO [19 OrPaHUYEHUA MUKOBOTO 3HAUEHWA MyCKOBOTO TOKa BCTaBKM OCTAaTOYHbIX
TOKOB Ha PEe3nCTOPbI, MyCKOBbIE KOHTAKTbl OrPaHNUYMTENbHbBIX PE3MCTOPOB 3aKPbIBAIOTCA PaHbLUE FaBHbIX
KOHTaKTOB. HanpsxeHue Katywek 110Vac 50Hz (npoune 3HaueHnA HanpaxXeH1a no 3anpocy).

+ Habopel ¢ Tpema MPEQOXPAHUTENAMMU T1na DIl unv NHOO kpuBas gG C BICOKOW
OTK/I0YatoLLEN CMOCOBHOCTBIO.

- CoepuHuTentHbix KABEJIEW orHecToiikoro Tna NO7VK.

« MeaHbix CTEPYKHEIM 30x5 MM 418 NOAKMOUeHVA MakcManbHoM molwHocTv 300kvar 400V. Tonbko ans
cepwvt CT, ana 6onee BbICOKMX MOLHOCTEN, NCMOMb3yoTCA MefHble CTepHIM 30x10 MM.

MPUMEHEHUE
MopynbHbie Awmkn cepvmn CT pa3paboTaHbl 1 NPeAHa3HAYeHb! /151 IErKoN YCTaHOBKM B aBTOMATUHECKOM
060pyAOBaHUM KOPPEKLMM KOSGOULIEHTA MOLIHOCTH.

YCTAHOBKA
- [pOBEPUTD 3aTAXKKY KeMM, OOITOB 1 KPEMEXHbBIX eTanei

A - CnepoBatb MHCTPYKUMAM MO MOHTaXy, MOAKMOUYEHWIO M MEPUOANUYECKOMY TEXHUUYECKOMY
06CNYXMBAHMIO

CONSTRUCTION TECHNOLOGY

The CT series modular units are composed of:
* FRAME in galvanized sheet steel, thickness 20/10 mm.
« Three-pole CONTACTORS, rated for connecting the single batteries. Their peculiarity lies in the fact that

OnvcaHHoe 0bopyaoBaHme B Ni060e Bpemsa MOXET BbiTb NepecMoTpeHo

WA Yy IeHO, ONVICAHIA 1 MDHBEGHHbIE AGHHSE B KATanOTe He the insertion contactors of the limiting resistors close in advance of the main contactors to limit the cur-

063/3I0T HUKAKOI AOTOBOPHOY CUNOIA. rent peak at the insertion of the residual currents. The coils are 110Vac 50Hz (other voltages on request).
« Sets of three FUSES type Dill or NHOO curve gG with a high breaking capacity.

Technical data and descriptions in the pubblication are accurate, to the . Flameproof con necting CABLES type NO7VK.

best qf DU(A{ ledge, but no liabilities for errors, omissions or contin- :

gencies arising therefrom are accepted. « Copper BARS size 30x5 mm for connecting a maximum power of 300kvar 400V. For higher powers,

30x10 mm copper bars are used only in the CT series.

USES
The CT series modular units have been conceived and designed to be installed extremely easily in automa-
tic power-factor correction equipments.

INSTALLATION

- Check correct terminals, bolts and nuts tightening
2 - Follow instructions related to installation, connection and periodical maintenance




MOZYJbHbIE ALLMKA

MODULAR UNITS

| _— v BATAPEM PASMEPbI / DIMENSIONS
REFERENCE BATTERIES | (mm)  P1(mm) P2(mm)  H(mm)
CT40125 CTX.40125 25 400 36.1 1x25 480 200 350 365
CT.40150 CTX.40150 50 400 722 1x50 480 200 350 365
CT.40225 CTX.40225 50 400 72.2 2x25 480 200 350 365
CT.40250 CTX.40250 100 400 1443 2x50 480 200 350 365
CT.40325 CTX.40325 75 400 108.3 3x25 480 200 350 365
CT.40425 - 100 400 1443 4x25 480 200 350 365
CT41125 CTX.41125 25 415 34.82 1x25 480 200 350 365
CT.41150 CTX.41150 50 415 69.64 1x50 480 200 350 365
CT.41225 CTX.41225 50 415 69.64 2x25 480 200 350 365
CT.41250 CTX.41250 100 415 139.28 2x50 480 200 350 365
CT.41325 CTX.41325 75 415 104.45 3x25 480 200 350 365
CT.41425 - 100 415 139.28 4x25 480 200 350 365
CT.44130 CTX.44130 30 440 394 1x30 480 200 350 365
CT.44160 CTX.44160 60 440 788 1x60 480 200 350 365
CT.44230 CTX.44230 60 440 788 2x30 480 200 350 365
CT.44260 CTX.44260 120 440 1575 2x60 480 200 350 365
CT.44330 CTX.44330 90 440 118.1 3x30 480 200 350 365
CT.44430 - 120 440 157.5 4x30 480 200 350 365
CT.48125 CTX.48125 25 480 30.1 1x25 480 200 350 365
CT.48150 CTX.48150 50 480 60.2 1x50 480 200 350 365
CT.48225 CTX.48225 50 480 60.2 2x25 480 200 350 365
CT.48250 CTX.48250 100 480 1204 2x50 480 200 350 365
CT.48325 (CTX.48325 75 480 90.3 3x25 480 200 350 365
CT.48425 - 100 480 1204 4x25 480 200 350 365
CT52130 CTX.52130 30 525 33 1x30 480 200 350 365
CT.52230 CTX.52230 60 525 66 2x30 480 200 350 365
CT.52260 CTX.52260 120 525 132 2x60 480 200 350 365
CT.52330 CTX.52330 90 525 99 3x30 480 200 350 365
CT.52430 - 120 525 132 4x30 480 200 350 365

l. TEXHWYECKVE XAPAKTEPUCTUKN TECHNICAL PARTICULARS %‘

HomuHansHoe HanpsxeHie (Un) 400-415-440-480-525 V
50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request)

-5% ++10%

Rated voltage (Un)

HomuHanbHas yactota

[lonyckaemoe OTKOHeHMe eMKOCTH Tolerance on capacitance

Knacc Temnepatypbl -25°C +50°C Temperature class

[lnanekTpuyeckue notepu 0,2 W/kvar Dielectric losses

YpoBeHb 130N1ALMN KOHAEHCaTOPOB 3/15kV Ue < 660 Vac Insulation level capacitor
O6Luve noTepy KoHAeHcaTopa 0,5 W/kvar Total losses of the capacitor
MakcvmanbHo AonyCTAMbIN TOK B KOHAEHCaTope 15In Max. permitted current on the capacitor
MakcmarnbHoe n1KoBoe 3HayeHme 2001 Maximum peak value of the  :
NepEXoHOro NPOLIECCa TOKA B KOHAEHCATope n current transient on the capacitor
OrpaHuyeHye N1KOBOro NOCPEACTBOM AeMndupyloLero peswcwg)a (<=100 In) In-rush current ¢
3HaYeHA MyCKOBOro TOKa With dumping resistors(< = 100 In) peak limitation  :

YCTaHOBKa eMKOCTHbIX 0110K0B cepu PRT BeptkanbHoe - Vertical Installation of the PRT series capacitive units

lonaya 3neKTpoaHeprum Ha crepxHesoi cucteme - On the bar system

Pa3pazHble pesncTopsl BriyTperiine (ctxerie 10 75V 8 Teverue 3 mt) Discharge resistors
Internal (reduction to 75 V within 3 min)

TponomkuTenbHOCT PaboTsl MocTosHHoe - Continuous Service

YcTaHosKa BHyTperHas - Indoor Installation

Oxnaxperne EctecTBeHHoe v npuHyautensHoe - Natural or forced air Cooling

CreneHb 3alwWuThl IPO0 Degree of protection

CEI'EN 60439-1, IEC 439-1

HopmaTviBHas okymeHTawLua 060pyaoBaHna 1Tl ToAMeHNO - 25 far as applicable

HOpMaTM BHaA AOKYMEHTaUWA KOHAEHCATOPOB

CEI EN 60831-1/2, IEC 60831-1/2 Reference standards capacitors

Konnuectso onepaumi

Makcumym 5000 nepexnioueHwit B rog, B COOTBETCTBUM C HOEMNMBOV\ |EC60831-1
nepeknioyeHma

Max 5000 switchings per year according to IEC 60831-1 Number of switching operation

[lpyruie dyHKLMM, AOCTYMHbIE MO 3aNpOCy. Other characteristics can be made on request.

Rated frequency

Power supply entry

Reference standards equipment

CwmoTpuTe pasgen
«PYKOBOACTBO 10 BblBOPY
MPOLYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT” pag 20
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MOZAYJIbHbIE ALLMKA
i MODULAR UNITS
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KOMIMOHEHTbI

MOAYJIbHbIE ALLUKA
MODULAR UNITS

MogynbHble Awmkm cepun CTF cocToAT 13:
+ PAM 113 OUMHKOBAHHOIO IMCTOBOTO MeTanna wupnHow 20/10 mm.

+ TpexnoniocHblx KOHTAKTOPOB, paccuntaHHbix AnA BCTaBKM OTAENbHbIX 6Gatapeit. VIx ocobeHHOCTb
33K/I04AETCA B TOM, UTO [1A OrPaHNYEHNA NMKOBOTO 3HAYEHMA NYCKOBOTO TOKA BCTaBKM OCTaTOUHbIX TOKOB Ha
PE3UCTOPbI, MYCKOBbIE KOHTAKTbl OrPaHUMTENbHBIX PE3MCTOPOB 3aKPbIBAIOTCA PaHbLUe MaBHbIX KOHTAKTOB.
Hanpsxetve katywek 110Vac 50Hz (Mpoume 3HaueHa HanpsxeHys No 3anpocy).

+ Habopei ¢ Tpema MPEAOXPAHUTENAMM tina NHOO Kpugas gG C BbICOKOM OTKMKOYaIOLLEN CNOCOBHOCTbIO.
+ KOHAEHCATOPDI ¢ auanekTpryeckyim NpesbilieHemM HOMUHaNbHOrO pasviepa cepuy PRT.
« CoenuruTensHbix KABEJTEW orrecTolikoro Tna NO7VK.

« MepHbix CTEPMKHEW 30x5 mm Ans noaKnioueHna MakcuManbHoi molHocTu 300kvar 400V. Tonbko ans cepun
CTF, ana 6onee BbICOKMX MOLHOCTEN, MCMOMb3YIOTCA MefHble CTePHI 30X10 MM.

« OPOCCEJIbHBI 3ATBOP C cepieUHIKOM U3 BbICOKOKAUECTBEHHOI LIEPOXOBATON MarHUTHOM XenesHoi
MAACTWHBI 18 HA3KUX NOTEPD.

YacTorta HacTtpoiiki 189Hz (p = 7%).

Mo 3anpocy: 134Hz(p=14%) -210Hz(p=5.67%)

HenpepbiBHOE rapMOHMYECKOe UCKaXeH1e B AOMYyCTUMOM TOke : 30%In ¢ 250 Hz 1 15% In ¢ 350Hz.
JInHenHocTb: 2In.

MaKcumanbHoe rapMOHUYECKoe CKaxeHMe B 0MYCTUMOM HaNPAXeHn CeTh (MONHbIN
KO3OULMEHT rapMOHUK %) = 5%.

MPUMEHEHVE

MopynbHble Awpykm cepun CTF pa3paboTaHbl v NpefHasHaueHbl ANA YCTAHOBKW B CETAX C MPUCYTCTBYEM
TAPMOHMYECKMX UCKKEHWIA, MOCKOMbKY UX MPUHLMN PaboTbl COCTOUT B MepeBOfe Pe3OHaHCHOM YacToTbl
000pyA0BaHNA MOZ YPOBEHb FAaPMOHMKM 60lee HI3KOrO NopAdKa TakiM 0Opa3oM, uTobbl He [OMYyCTUTH
BO3HVKHOBEHWA PE30HAHCHbIX ABNEHNIA.

YCTAHOBKA
C - MpoBEPWTD 3aTAXKY Knemm, GONTOB 1 KpenexHbIX AeTanei

*CﬂeﬂOBaTb VIHCTRYKUMAM NO MOHTaXyY, NOAKMOUYEHMIO N NEPUOANYECKOMY TEXHNYECKOMY O6CJ'Iy>Kl/IBaHVIIO

CONSTRUCTION TECHNOLOGY

The CTF series modular units are composed of:

* FRAME in galvanized sheet steel, thickness 20/10 mm.

« Three-pole CONTACTORS, rated for connecting the single batteries. Their peculiarity lies in the fact that the in-
sertion contactors of the limiting resistors close in advance of the main contactors to limit the current peak at the
insertion of the residual currents. The coils are 110Vac 50Hz (other voltages on request).

« Sets of three FUSES type NHOO curve gG with a high breaking capacity.

« Dielectrically oversized CAPACITORS of the ‘dry” type PRT.

* Flameproof connecting CABLES type NO7VK.

« Copper BARS size 30x5 mm for connecting a maximum power of 300kvar 400V. For higher powers, 30x10 mm
copper bars are used.

« Blocking REACTORS made with a core of top-grade magnetic plate with low-loss oriented grain only in the CTF
series.

Tuning frequency: 189Hz(p=7%);

on request: 134Hz(p=14%)-2 10Hz(p=5.67%).

Harmonic distortion in current permitted in continuous operation: 30%In at 250 Hz and 15% In at 350Hz.
Linearity: 2in.

Max harmonic distortion in voltage permitted in network (THD%)=5%.

USES

The CTF series modular units have been conceived and designed to be installed in networks with harmonic distor-
tion since their working principle consists of translating the resonance frequency of the installation under the
harmonic of a lower magnitude so as to avoid triggering phenomena of resonance.

INSTALLATION
E - Check correct terminals, bolts and nuts tightening
Z - Follow instructions related to installation, connection and periodical maintenance

OnwcanHoe obopyAosaHme B Nto6oe Bpema MOXET ObiTb NepecMoTpeHo
1nn ynyyweHo. ONncarma 1 NpuBeaeHHbIe AaHHbIE B KaTanore He
001aAaloT HUKAKOW JOTOBOPHOW CUMONA.

Technical data and descriptions in the pubblication are accurate, to the
best of our k ledge, but no liabilities for errors, omissions or contin-
gencies arising therefrom are accepted.

R ¢



CmortpwuTe pasgen
«PYKOBOACTBO 10 BblbOPY
MPOJYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT” pag 20

MODULAR UNITS
| - v BATAPEN PA3MEPbI / DIMENSIONS
REFERENCE BATTERIES | (mm)  P1(mm) P2(mm)  H(mm)
CTF.40112.189 12.5 400 18.1 1x12.5 480 350 500 315
CTF.40212.189 25 400 36.1 2X12.5 480 350 500 315
CTF.40125.189 25 400 36.1 1x25 480 350 500 315
CTF.40150.189 50 400 722 1x50 480 350 500 315
CTF.40112.134 12.5 400 18.1 1x12.5 480 350 500 315
CTF40212.134 25 400 36.1 2X12.5 480 350 500 315
CTF.40125.134 25 400 36.1 1x25 480 350 500 315
CTF.40150.134 50 400 722 1x50 480 350 500 315
CTF.40112.210 12.5 400 18.1 1x12.5 480 350 500 315
CTF.40212.210 25 400 36.1 2x12.5 480 350 500 315
CTF.40125.210 25 400 36.1 1x25 480 350 500 315
CTF.40150.210 50 400 72.2 1x50 480 350 500 315
CTFX.40112.189 12.5 400 18.1 1x12.5 480 350 500 315
CTFX.40212.189 25 400 36.1 2x12.5 480 350 500 315
CTFX.40125.189 25 400 36.1 1x25 480 350 500 315
CTFX.40150.189 50 400 722 1x50 480 350 500 315
CTFX.40112.134 12.5 400 18.1 1x12.5 480 350 500 315
CTFX.40212.134 25 400 36.1 2x12.5 480 350 500 315
CTFX.40125.134 25 400 36.1 1x25 480 350 500 315
CTFX.40150.134 50 400 722 1x50 480 350 500 315
CTFX.40112.210 12.5 400 18.1 1x12.5 480 350 500 315
CTFX.40212.210 25 400 36.1 2x12.5 480 350 500 315
CTFX.40125.210 25 400 36.1 1x25 480 350 500 315
CTFX.40150.210 50 400 72.2 1x50 480 350 500 315

MOZYJIbHbIE ALLMKA

l. TEXHUYECKVE XAPAKTEPUCTVIKM TECHNICAL PARTICULARS %‘

HomnHansHoe Hanpsxetie (Un) 400V Rated voltage (Un)
HomnHanbHas yacTota 50 Hz Rated frequency
[lonyckaemoe OTKIOHeHHe EMKOCTH -5% =+10% Tolerance on capacitance
Knacc Temnepartypel -25°C+50°C Temperature class
[luanekTpuyeckme notepu 0,2 W/kvar Dielectric losses
YpoBeHb 130nALMM 3/15KkV < 660 Vac Insulation level
O6uwe noTepy KoHaeHcaTopa 0,5 W/kvar Total losses of the capacitor
MakcumanbHo AonyCTUMBIA TOK B KOHAEHCaTope 15In Max. permitted current on the capacitor

MaKcumansHoe N kosoe 3HadeHne

Maximum peak value of the

MEPEXOIHOTO NPOLIECCa TOKA B KOHAEHCATOpe 200In current transient on the capacitor
YcTaHoBKa eMKOCTHbIX 6noKoB cepun PRT BepmukansHoe - Vertical Installation of the PRT series capacitive units
Mopaua 3nekTpo3HepruM Ha ctepxHesoli cvcteme - On the bar system Power supply entry
PaspAgHble pesucTops! BHyTpeHHue (CHixerie 10 75V B TeyeHve 3 MuH) Discharge resistors
Internal (reduction to 75 V within 3 min)
MpogomkuTensHocts paborsi MocTosHHoe - Continuous Service
Ycraroska BHyTpeHHAR ropu3oHTanbHas - Indoor horizontal Installation
Oxnaxpenve EcTecTBeHHOe Wi npuryavTenshoe - Natural or forced air Cooling
CreneHb 3aluuTbl IPO0 Degree of protection

CEI EN 60439-1, IEC 439-1

HOpMaTVIBHaH LOKYMeHTauma OﬁOpyﬂOBaHV]ﬂ e MpUMEHIO - a5 faras applicab/e

Reference standards equipment

HopmatviBHaA AoKyMeHTaLA KOHAEHCaTopoB CEI EN 60831-1/2, IEC 60831-1/2

Reference standards capacitors

KonnuecTso onepaljuit

nepekmoyeHis! C 60831-1

Max 5000 switchings per year according to |

Makcvmym 5000 nepexioueriii B ro, B COOTBETCTBIM C Hogmamsoﬁ IEC60831-1

Number of switching operation

[lpyrve GyHKUMM, AOCTYMHbIE MO 3aNpocy. Other characteristics can be made on request.
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PEAKTUBHOE COMNMPOTUBIEHUE

KOMIMOHEHTbI

A REACTORS

co.

OnvicarHoe 060pyAoBaHe B I06Oe BPeMA MOXET ObiTb NepecMoTpeHo
wnm ynyuweHo. ONncaxna 1 NpUBEEHHbIE JaHHbIe B KaTasnore He
00613AaI0T HNKAKOW JOrOBOPHON CUNON.

Technical data and descriptions in the pubblication are accurate, to the
best of our k ledge, but no liabilities for errors, omissions or contin-
gencies arising therefrom are accepted.

CmotpwuTe pasgen
«PYKOBOJACTBO MO BbI5OP
TMPOAYKTA» Ha cTp. 20

carefully check “GUIDE TO
THE CHOISE OF THE
PRODUCT” pag 20

: TocnenoBatenbHOe NOAKMIOUEHVIE PEAKTUBHOMO COMPOTMBAEHUA K KOHAEHCATOpaM CO3fiaeT KonebaTenbHbli
KOHTYP C PE30HAHCHOM UaCTOTOM HUXKe CaMoi ObpeMEHNTENBHON rapMOHWMUECKON COCTABNAIOLLEN B CETU 1, B
6OMbLUMHCTBE ClyYaes, ABAETCA 5-01 rapMOHUKM.

CocTaBneHHan TakuM 06pa3omM nociefoBaTenbHas Lienb 06MafaeT MHAYKTUBHBIMM CBOMCTBAMM Ha YacToTax,
NpeBblLLatoLX YacToTy HaCTpOI7IKl/I 1, TeM CambIM, MOMOraeT NpeaoTBPaTTL AONONHNTENbHbIE PE30HAHCHbIe
ABNEHUA.

KoadduumeHT pe3oHaHca “‘p” onpeaenser NPOLEHTHOE COOTHOLEHVE WHAYKTUBHOTO  PeaKTVBHOMO
conpotueneHua XL 1 peakTuBHOE ConpoTuBneHue batapen koHaeHcaTopa XC

X
p=100 % * X—L
C
1, CnefoBate/ibHo, ONpeaenaeT Pe30HaHCHY0 LIaCTOTy" A”M6>K,£[y MHOYKTMBHBIM PEAKTNBHBIM COMPOTUBIEHNEM
n 6aTapeel7| KOH[IeHCaTOPa ]00 ‘7
0

fi=f * p

[laHHas JacToTa ABMAETCA YaCTOTOM HACTPOWKM CMCTEMbl PEAKTVBHOTO COMPOTWBAEHNA - 6aTapeu
KOHfEeHCaTopoB.

PeakTiBHOe conpoTiBaeHie T1Nna RA BbI3bIBAET Ha IMHMM B 50 HZ He TOAIbKO CTaHAaPTHYIO YaCTOTY HAaCTPOMKM B
189 Hz (p=7%), HO Takxe v Apyrue YacToTbl HACTPOWKK, Takue kak 134 Hz(p=14%) v 210 Hz(p=5.67%).

BaXHO OTMETWTb, UTO BBefeHVe ONOKMPYIOWMX PEaKTVBHBIX COMPOTMBAEHUA FaPMOHMK, YCTAHOBAEHHBIX B
NOC/NE[OBATENbHOCTU C KOHAEHCATOPOM, BbI3bIBAET YBEMUEHME HaNPAXeHMA Ha KoHpeHcatopax. [anee
npvBeaeHa Gopmyna pacuera HanpskeHWs Ha KoHaeHcatopax “Uc” Ha ocHose Hanpserua cetnt “UN’

HanNPAKEHA FAPMOHWNUECKOTO YPOBHA 3arpasHeHua “Uh" n koaddrumeHrTa pe3oHaHca p’.

Un
UC = ]_ P + Uh
100 %
Takum o6pa30M, Bbl60p HOMMHaNbHOro HanpAXeHnA KOHAeHCAaTopOB OO/MKEH ObITb OCyLlecTsieH Ha OCHOoBe

Hosoro "UC" 1 nprcyTCTBYIOWErO B CETW rapPMOHMYECKOTo YpoBHaA 3arpasHeHua Uh. lanee 8 Tabnyiuax ykasaHbl
OCHOBHbl€ BIAbl PEAKTUBHOrO CONPOTUBAEHNA 11 COOTBETCTBYIOLME M baTapeu KOHAEHCATOPOB.

TEXHONOIMA CTPOUTENIBHOIO NPOM3BOACTBA

TpexdasHoe OnokmpyiolLee peakTYBHOE CONPOTYIBAEHNE FAPMOHIK MOBLILIEHHON NIMHEMHOCTY pa3paboTaHo 1
PaCCUUTaHO Ha BbICOKOE COflepMaHyie rapMOHIK U HACTPOEHO Ha KOHAEHCATOPbI.

PeakteHoe compotueneHvie Tvna RA rapaHTvipyer [OArWn CPOK 3KCrUTyaTaumi, HU3KUE MOTepU W HU3KOe
LyMoobpa3oBaHme BO Bpems paboTbl.

+ CEPAEMHUK peakTopa COCTOMT 13 BbICOKOKAUECTBEHHOW LIEPOXOBATOM MArHUTHOM XEeNe3HoM nnactuHbl,
HanpaBneHHOM Ha H3KWe NOTepU.

+ OBMOTKA 13roToBfEHa C UCMONb30BaHMEM 3MEKTPOATIAYECKIX MEAHbIX TPOBO/OB.

+ MPOMUTKA ocyliecTBnAETCA B aBTOKNaBe NOf BakyyMOM C MOMOLLBIO CeLanbHbix CMOS.

PeakTnBHOE ConpoT/BneHyie TNa RA Bbi3biBaeT YacToTy HacTporkm B 189 Hz (p = 7 %) Ho, no 3anpocy, MoryT
ObITb MONYYEHbl 1 APYrMe YacTOTbl HACTPOWKK. HeobxoamMmo NOMHWTG YTO, KPOME CTAaHAAPTHOM YacToThl
HaCTPOWKM, CyLIECTBYIOT TaKxe ¥ rMaBHble, Takue Kak 134 Hz(p=14%) v 210 Hz(p=5.67%).

MPUMEHEHUA

OCHOBHOE NpuMeHeHue - Ana 13rotoneHua Awmrkos (cm. CTF ) 1 aBToMaTUUeCKoro 000PyAOBaHNA KOPPeKLMM
koaddrumerTa mowHocTv (Cm. ERAF ) ana ceTelt ¢ coflepkaHnem rapMoHKK B COYETaHM C KOHAEHCATOpamm
KoppeKuMn KoddduumeHTa MolHOCTU. TpexdpasHoe peakTBHOE ConpoTuBneHne cepun RA, ncnonb3yemoe
C KOHAeHcaTopamm, pa3paboTaHo 1 NpefHasHaueHo 1A YCTaHOBKY B CETAX C MPUCYTCTBMEM rapMOHMUECKIX
VICKaXEHUI, MOCKOMBKY MX MPMHUMM paboTbl COCTOWT B MepeBofe PE30HAHCHOM YacToTbl 0bopy[oBaHMA
MO YPOBEHb FAPMOHKMKM Gonee HW3KOrO MopsAaka TakMm 0Opa3om, YToDbl He AOMYCTUTb BO3HWKHOBEHWS
PE30HAHCHBIX ABNEHNI.
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Series connection of the reactors to the capacitors, creates an oscillating circuit with a resonance fre-

quency lower than worst harmonic component in the network; in most of the cases is the 5th harmonic.

The series circuit composed in this way will have the property to be inductive on the frequencies higher

than tuning ones, avoiding in this way further resonances.

The tuning factor “p” defines the percentage ratio of the XL inductance and the reactance of the capacitor

battery XC. :
XL

C

and determines also the resonance frequency “fA” between the reactance of the inductance and the ca-
pacitor battery. :

p=100 %*

100 %

—f %
fi=y >
That is the tuning frequency of the reactor — capacitor battery system. :
Reactors of RA type, have for the lines at 50Hz a standard tuning frequency of 189Hz (p=7%), but also
different tuning frequencies as 134Hz (p=14%) and 210Hz (P=5,57%).
It's very important to remark that the installation in series of the harmonic blocking reactor to the capaci-
tor causes an increase of the voltage on the capacitors; here below the formula to calculate the voltage on
the capacitors “Uc”, on the base of network voltage “Un”, the degree of harmonic pollution in the network :
“Uh" and to the tuning frequency “p”. U 5

n

Ucz(]_ P )+Uh
100 %

Thus, the choice of the rated voltage of capacitors must be made on the base of the new “Uc” and the
degree of harmonic pollution in the network”Uh. Here below the table with the main reactor types and
related capacitor batteries associated to them. :

CONSTRUCTION TECHNOLOGY :
Three-phase harmonic block REACTOR with high linearity, designed and sized for a high harmonic load and
tuned to the capacitors.
The RA-type Reactors ensure a lengthy service life, extremely low losses and low noise emission during ope-
ration. :

* The CORE of the reactor consists of a magnetic plate made of top-grade iron with low-loss oriented grain
with low losses. :

« The WINDING is made with electrolytic copper conductors.

« IMPREGNATION s done in vacuum autoclave with special resins. :
The RA-type reactors have a tuning frequency of 189 Hz (p=7%), but other tuning frequencies can also be
made on request; of course, in addition to the standard tuning frequency the main ones are 134 Hz(p=14%)
and 210 Hz(p=5.67%). :

USES :
Especially suited to make modular units (see CTF) and automatic power factor correction equipment (see
ERAF) for networks with a harmonic load in association with power factor correction capacitors.
With the Capacitors, the RA series three-phase reactors have been conceived and designed to be installed
in networks with harmonic distortion since their working principle consists of translating the resonance
frequency of the installation under the harmonic of a lower magnitude so as to avoid triggering pheno-
mena of resonance. :

N
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T = ol L TRPETARONE
; OVERALLDIMENSIONS
eitice DTG, NOLCTICE A i T e PECRBALCAPCTAN
(mH) CURRENT L-pwna B-umpnra H-soicora  WEIGHT CEOF THE BATTERY
bl O T e kg TEDA Fi
& g (Kvar)
RADIZIB . 3x307 21 25 20 10 180T PRT 4414 3x77
RAARSI8 D SIS M1 25 20 M0 10 16 PRTAS 3x154
RA4gs0189 89N 3,077 g 50 . 300 0 170 . 190 . 33 | 2xPRT4428 = 3x308
RAMI2ZI0 o 3x245 245 125 2% M0 10 12 PRI 377
RAAS210 | 3x122 48 % 20 150 10 2 PRT 4428 3x154
RA.4050210 3x061 %8 50 . 300 170 . 200 | 42 @ 2xPRT4428 = 3x308
RAAIZIN | . 3x6B3 223 125 240 M0 10 19 PRTSZS 3x713
RAMDZSII o Sx3% ME %5 W0 10 % % PRISY 3x143
RA.4050.134 D 3077 891 50 340 . 170 200 . 82 | 2xPRTS237 . 3x286

+ Mpumvedanue: BoienpuseeHHble AaHHbIe OTHOCATCA k cetam ¢ 400V-50 Hz Please note the data indicated above are referred to 400V-50Hz

l. TEXHUMECKVE XAPAKTEPVICTVIKV TECHNICAL PARTICULARS %‘

HommrHanbHoe Hanpsixervie (Un) 400V Rated voltage (Un)
HomnHanbHan vactora 50 Hz (60 Hz no 3anpocy) - 50 Hz (60 Hz on request) Rated frequency
JluHeliHoCTb 2In Linearity
[lonyckaemoe OTKNOHeHwe HIYKTYBHOCTY +3% Tolerance on the inductance
Temnepatypa oKpyxatoLLei cpeapl +40°C Ambient temperature
MakcumansHas Temnepatypa neperpesa +60°C Max. operating overtemperature

3KCMTyaTalMOHHbIX YCII0BUAX

3% Innpu-Ina 150 Hz L .
MaKcvMarnbHO AONYCTAMOE rapMOHIYECKOE NCKAKEHYE B% prM o0t Max harmonic distortion in current permitted in
8 [JONYCTUMOM TOKE NP HENPEPBIBHOM pexume paboTl

o 15% In npu-n a 350 Hz continuous operation for p=7% reactors
[NA PEaKTUBHOTO CONPOTUBAEHIA C p=7% 5% Innipw - In a 550 Hz

MakcvmanbHo fonyCTMOe rapMOHMYECKOe UCKaxeHi e Max harmonic distortion (in voltage)
(B HaNPAXEHWUM) NPY HENPEPBIBHOM PeXiME PaboTb 1.05Un permitted in continuous operation
Tok HacblleHws 21In Saturation current
Knacc u3onaumn H Insulation class
YpoBeHb 130AALMN MeXLY CepReUHNKOM 1 OOMOTKO 3kv Level of insulation between core and winding
[pOROMKNTENBHOCTD PABOTHI MoctosHHoe - Continuous Service
YcTaHoBKa BHyTpeHHsiA ropr3oHTasbHas - Indoor horizontal Installation
Oxnaxperve EctectseHHoe v npuHyauTensHoe - Natural or forced air Cooling
CreneHb 3aLuTbl |P00 Degree of protection
Kpennerve C nomoLLbio Lueneit Ha ckobax ocHoBaHws - With slots on base brackets Fixing
HopmarvisHas JokymeHTauus CEI14-5, IEC 60238 Reference standards

[pyrue dyHKLWM, fOCTYMHbIE MO 3anpocy. Other characteristics can be made on request.

O6xuMHON coeguHuTens M8
M8 cable terminal

T 1| [N e

bt ' : /
o1.° ° ° Lo
T e 1 /
| L-50+2 | _—
' Ls7 ' =

Mpope3b ana
KpenneHusa U 9

Fixing slot




EPF6T

PErYNATOPbI EPF8T
EPF12T

KOMMOHEHTbI REGULA TORS

components

OBLLINE XAPAKTEPUCTUKU

ABTOMATVYECKWIA  PErynatop KOPPeKUMn KoIhdUUMEHTA MOLWHOCTY, ynpaBnAemblii ¢ nomoulpio 6-8-12
CTYMeHYaTOro M KPOMPOLIECCOPA C KOHTPOSIEM MONHOTO KO3OOMLIEHTA rAPMOHIIK 1%, KOHTPONEM TEMNEePaTypPbI,
cepun RS232 mam RS485, AOCTYNHbI B 3aBUCMOCTY OT MOAENN.

YCTPOWCTBO pa3paboTaHo Mo TexHoMorAM OOPaboTKM CUMHANOB, TakKe W CUIBHO WCKKEHHDIX, TaKum
00pazom, Utobbl 0beCreUnTb TOUYHbIM KOHTPOSb BENUMH INEKTPUUECKON CHCTEMbI OOOPYLOBAHMA, TaKMX Kak
HanpaXKeHsA, TOKa, CMeLLeHnA Mo dase, BHYTPEHHe TemMnepaTypbl B LUKTe, AOMYCTUMOTO FapMOHWYECKOro
VICKXeHVA B HanpsxeHny. Bce aneKTprueckie n3vepeHna OCyLecTBAAIOTCA C MOMOLLbIO MOSTHOMO aHanv3a
C ucnonb3osaHvem FFT (6bicTporo npeobpa3osaHia Oypbe) GOPMbI BOMHbBI C BbIUMCIEHNAMI C MAaBatoLel
3anATON.

Vicnonb3ys MOWHbIA anropuT™ BbIYMCNEHNSA, PEryNATOP MOXeT YNpaBnATb GatapeAmn KOHOeHCaTopos,
NPUCOEANHAR/OTCORANHAR HEOOXOAUMYIO ANA ONPEAENEHHON Lien PeakTUBHYIO SHEPTUI0, TakuM 06PasoMm,
3HAUNTESNBHO YMEHbLLIAA KONMUYECTBO OnepaLiii 1 PaBHO VCMob3ysa baTapen.

Vicnonb3ya ueTbipe KnasWLwK, OCYLIECTBNACTCA JOCTYN K MapameTpy3auyy v COOTBETCTBYIOWIMM PasmMepam.
V13mepeHna NPOV3BOAATCA B UCTVIHHOM CPeAHEKBaApPaTMYHOM 3HaueHun (True RMS), Bblumcnaa cMellierre no
daze HenocpeaCTBEHHO MeXAy HanPAKEHVEM 1 TOKOM.

YCTaHOBKa Kax oW OTAeNbHOM Hatapen JOCTUraeTca MyTem BBeAEHUA ee HOMYHANBHOW BENUMHI, OTAENbHOM
LNA KOKOOW YCTaHaBNMNBAEMOV CTyNeHH, NO3BOAAR, TaKMM 06Pas3oM, JOCTWUL NErKOCTU UTEHWA U NOHUMaHWIA
YCTaHOBAEHHbIX MapameTPOB.

B nononHeHre K 0BbiuHbIM GyHKUMAM, perynatop EPFST - EPF12T npoBOANT MOHWUTOPUHT CETU 1, B Cryyae
CUTHana CUMbHO UCKaKEHHOTO TOKa, 3alUyLLaeT GaTapen KOHAEHCATOPOoB, OTCOEAMHAA UX OT CETU; OH Takxe
KOHTPOMMPYET BHYTPEHHIOIO TEMNEePaTypy B WKTE, yNpaBnAeT CUCTEMaMI BEHTUNALMM 1 CpabaTbiBaeT B Cydae
CUIBHOTO NOBBILLEHNA BHYTPEHHE! TeMNepaTypbl, OTCOEAMHAA YCTaHOBNEHHbIE MoCnefoBaTensHO 6atapent.
Mpv NpoBepke W3HOCa PErynaTop PerncTpupyeT CUTyauun CUrHaaM3aLmm 1 KOMMYeCTBO OCYLIECTBAEHHbBIX
onepaLuit Ana Kaxaoi otaenbHo 6atapen. Bee 6atapeyt MOryT ObiTb YCTaHOBNEHDI B pexkme"FIX 11 ynpaBnaTbca
He C MOMOLLbIO MHCTPYMEHTa B @BTOMATUUYECKOM PEXMME, 3 ObiTb IMHENHO 3adVKCUPOBAHHBIMU Vi MOCTOAHHO
3aWMLEHHbIMA B CyYae KPUTUYECKWX CWTyauui. B MOAHOM COOTBETCTBUM C AGMCTBYIOWMMM HOPMamMK,
PErynaTop KOHTPOAMPYET BCE MUKPOBBIKAIOUATENN /UM NPOBaNbl HAaNPAXEHWA, 3alUMLIAA KOHAEHCATOPbI 1
33HOBO MOMOMHAA VX SHEPTIel TONbKO NOC/e NonepemMeHHOro 3apaaa.

Bce napametpu3aumm 1 nHGOPMALMA AOCTYMHBI HA CEPUAHOM 3MeKTPUUECKOM coeuHmTene RS232 unm RS485.

................................................................................................................. %

GENERAL DESCRIPTION

Automatic power factor regulator with microprocessor management for 6 and 8-12 steps activation, with
THD 1% control regulator, RS232 or RS485 serial connector available on the base of the model.

This device has been designed with a technology to elaborate also very distorted signal able to assure an
accurate control of plant electrical values like voltage, current, power factor, internal temperature of the
equipment, voltage harmonic distortion. All electrical measurements are made by a complete analysis
through FFT (Fast Fourier Transformer) of the wave shape with floating-point.

Using a reliable calculation algorithm, the regulator is able to operate the capacitor steps, switching-in/
switching-off the reactive power needed at the fixed aim, reducing drastically the number of switchings
and using in an homogenous way the various steps.

Four keys allows access to parameterizations and to the dedicated measures. The measures are made in
real effective value (True RMS) calculating the power factor directly between voltage and current.

The setting up of each battery is made simply switching-in independently its rated value, for each step
that must be set, allowing an easy comprehension and reading of the set parameters.

Further to the normal functions the EPFST-EPF 12T PF regulator shows the network and in case of a signal
highly distorted it protects the capacitor batteries disconnecting them from the network; it controls also
the internal temperature of the equipment and in case of too elevated internal temperature, it sequently
disconnects the switched-in batteries; it records alarm situations and the number of switchings made by
each battery, to be able to verify their wear.

All the batteries can be set in “FIX” mode, that is to say not operated by the device in an automatic mode,
but fixed in the line and always protected in case of critical situations.

In the full respect of current standards it also checks eventual micro-interruptions and/or voltage “holes”
protecting capacitors, re-energizing them only after discharge transients. All the parameterizations and
information, are available on the RS 232 or RS 485 serial connectors.

EPF 6T440

9%

EPF 8T440
EPF 127440

<
=

TABAPVTHBIE PASMEPSI
OVERALL DIMENSION

E

57




PEMYNATOPLI
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l. SMEKTPUYECKIE XAPAKTEPUCTIAKIA TECHNICAL PARTICULARS %‘

LIENb MUTAHUA SUPPLY CIRCUIT
HanpsXeHue NUTaHIA 1 KOHTPoNb EC 220+ 240 Vaﬁgojzzg‘\)/% - on request upply voltage and UE control
4acToTa NEKTPOCeTH (50/60Hz wnw asToMmaTMYeCKas - or automatic) line frequency
notpebnaemas MOLIHOCTb 3,5VA (EPFBT) - 5VA (EPFBT-EPF12T) absorbed power
AMMNEPOMETPUYECKUW KOHTYP AMPEROMETRIC CIRCUIT
HOMMHAbHBIN TOK 5A rated current le
e ARG 0T 6% 10 110% HOMHaNbHO! MOLUHOCTY TPAHCOPMATOPa TOKA R T
P A from 6% to 110% of the CT rated one MY Y
NUKOBOE 3HaueHMe NeperpysKm 20le Ha 10ms - 20/e -10ms long overcharge peak
W3MEPEHWSA U KOHTPOJb MEASUREMENTS AND CONTROL
YCTaHOBKA KO3$OMLIMEHTa MOLLHOCTH 010,85 Ind 5o 0,95 Cap - from 0,85 Ind to 0,95 Cap Setting of power factor

[iManasoH N3MepeHUA HanpAXeHUA

-15% + 15% Un (EPFET)
802525V (EPF8 v - e EPF12)

voltage measurement range

[I1ana3oH M3MePEHNA TOKa

2.5% <110% In

urrent measurement range

UyBCTBITENBHOCTL BMELLATENbCTBA ANA
KaX[oli OTAENbHON CTynexu

ot 510 300 ¢ - from 5 to 300s

tripping sensivity for each step

BPEMA NOBTOPHOTO CORANHERA Kaxaoi
CTyneHu

0T 5110 240 ¢ - from 5s to 240s

re-connection time of the same step

[Vana3oH V3MepEHIA TemnepaTypbl

o1 0°C fo 150°C - from 0°C'to 150°C (EPF8T-EPF12T)

temperature measurement range

[Ai1ana3oH 13MePEHWA rapMOHNYeCKoro

0-250% (EPF8T-EPF12T)

current harmonic distortion measurement

VICKaXeHWA B TOKe Ha KOHAeHCaTopax range on CH[JEC[IDIS
BbIXOJHOE PEJIE OUTPUT RELAYS
[ANA BepCK C 5 batapeamn 441 for type at 5 batteries
ANA BEPCIN C 6 OaTapeami 6+1 for type at 6 batteries
[nA BepCUM C 8 batapesmn 8 for type at 8 batteries
ANA Bepcun ¢ 12 b6atapeamn 12 for type at 12 batteries
HecylLjas CocoBHOCTb CORAMHEHMI 8A 250VAC (AC1) contacts capacitance
MaKCMManbHO OMyCTMOE KOMMYTUDYIOLLEE HANPXeHe 440 VAC switching voltage
CORIMHEHNE KOHTAKTOB C 0BbIHbiM NA-NOQ  contact composition with common wire internally connectedd

BHYTPEHHWM 3N1EKTPUYECKMM NPOBOAOM

Pene coepnHerva curHani3aumm uim
CUCTEMbI BEHTUNALNK

1 x NA/NC (perynupyemoe) - T x NO/NC (settable)

relay for alarm contact or ventilation

NOC/ELOBATENbHbIN UHTEPOENC SERIAL INTERFACE
CEPUIHbIV INEKTPUYECKII COBANHITEND RS232 wnm - 0 RS485 serial connector
Mpotokon MODBUS RTU protocol
KOHTEMHEP CASE

113 BCTPOEHHOTO Camo3aTyxatoLiero ABC- nnactuka

L96xHI6xP57mm (EPF6T)

ABS self-extinguishing embedding

113 BCTPOBHHOrO camo3artyxatoLero ABC- nnactuka

L144xH144xP57mm (EPF8T-EPF12T)

ABS self-extinguishing embedding

CreneHb 3aLuTsl IP41(IP54 no 3anpocy - on request) degree of protection
BbICOKOKOHTPACTHbI AMCTNEN Ha KUAKNX 16 CMMBONOB 2 CTPOKM 16 CUMBONOB 4 CTPOKY backlighted LCD display
kpuctannax LCD ¢ TbinoBoii NoacseTkom 16 types 4 lines (EPF8T, EPF12T) at high contrast
400rp- gr (EPF6T); weight
ik 600 rp- gr BPrT-EPFi2T) 5
ycnosus CONDIZIONI
PaGovan Temnepatypa o1 -20°C +60°C - from -20°C +60°C operation temperature
Temneparypa xpaHeHus ot -30°C +80°C - from -30°C +80°C stocking temperature
COEVMHEHMA CONNECTORS

BbinBvXHaA KneMmHas naHenb

extractible terminal board

lonepeyHoe ceyeHre NPOBOAOB 0.2:2.5mmq conductors cross-section
COOTBETCTBUA CONFORMITY
Esponevickie AupeKTiByi CEE72/23n- SE”E gg//ggs'*ﬁ'?; ngaa” Ggy(&EKlAMCe) - low voltage European directives
EBpornerickvie CTaHaapTyl EN 50081 ; EN 61000-6-2 ; EN 60240-1 European standards
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E 32 OYHKLIAM
,i| ,:” ouTPuT © M3VepeHMe  HanpAKeHWA M TOKa B UCTUHHOM
KL L1 c 1 2 n CPefiHEKBAAPATUHOM 3HaueHm (true RMS) v Temnepatype
' T=A | | I : OKpyXatoLLielt cpefpl
v L = + YCTaHOBKA BWAA NycKa (2-4 KBAAPaHTA ANA KoreHepaLum)

_n
=

FU3

M3MepeHne  1M30bITOUHONM M HEMOCTaloLle  PeakTUBHOM
MOLLHOCTM

KOPPEKTVPOBKA COSQ Ha BeMAYMHE CMelleHns no dase
OCHOBHOVI TAPMOHIIK MEX[LY TOKOM U1 HampseHIem

%]
°
%]

%]
o
%]
CAPACITOR
BANKS

YCTaHOBKa TVNa MHMM (ofHOda3HbIN / TpexdasHbil)

+HacTpoiika UyBCTBITENbHOCT/ BMelLATeNbCTBa ANA Kaxaoi
OTAENbHOV CTyNeHN

« M3MepeHme NONHOro Ko3hdrLMEHTa rapMOHIK 1%, Toka RMS,

TOKa OCHOBHOM rapMOHIK, OCTATOK FapMOHMK

HaCTpolika nopora cpabaTbiBaHA aBAPUIHON CUTHaNM3aLmM

nonHoro  ko3hduumerta rapmorvk 1% (Therm THD) u

pe30HaHcHol yactoTsl (High THD)

XpaHeHMe — MaKCUManbHbIX — 3HAYeHW  HanpmXeHus,
TOKa MOLLHOCTW, NOMHOrO KO3GduuMeHTa rapmoHuk 1%,

-

Q

s

e — 4 1

TC1 K K

LOAD l

|
L

—s—

L

TEMMEPATYPbI
MAINS W pr PROBE panp
U oL L g r i« J3MEpEHIe CPEOHErD eXEHEENbHOM CoSp
- o — M
% e 2] - " i+ HaCTPOVIKa BHEIHErO TPAHCHOPMATOPa, MOAKTIOHEHHOTO Ha
GND %%[ a FAN or ALARM NMHIK
3 AL :
. :
[ < @ a H
B 3 =3 0UTPUT : \
[ B e B | AL
2 13 TAITA2 ST S2 c 12 n 7
F4 I A
— e B L—— FUNCTIONS
or | * Voltage and current measurement at true efficient
l | | value (true RMS) and ambient temperature
y A I « Setting of insertion mode (2 or 4 quadrants on co-
o ko . Se generation)
8 T EE ) ) .
| £3: « Exceeding and defecting reactive power measure-
o E
SR i ment.
| « Setting of the cosp on the power factor value of the
] 2 fundamental between current and voltage
ot K K [K] « Setting of line type (single-phase or three-phase)
‘%’ « Setting of tripping sensivity for each step.
_

LoAD + Measurements of THD 1%, RMS Current, Fundamental
H Current, Harmonic Residual

« Setting of THDI% alarm tripping (Threm THD) and re-
) _ sonance frequency (High THD)
 IMEKTPOMATHHTHbIN

TYCKATEb OTHOLIEHWE MEXC/LY BATAPEAMM i« Record of the maximum values of: Power, Voltage,
e Current, THD 1% Temperature

CONTACTORS

1 1 1 1 1 1 * Average weekly cosp

EPFGT440 6 1 ; Z Z i Z * Setting of the external transformer connected in line
1 1 1 1 1 1 1

EPF8T440 8 1 2 2 2 2 2 2
1 2 2 4 4 4 4

EPF12T440 12 MprmeHAeTCA MeToA, aHaNorMYHbIN NPeAbIAYLM

Same method used for previous ones
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