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POWER FACTOR CORRECTION

KOMMEHCALMA PEAKTUBHOW MOLLIHOCTU

Under normal operating conditions an electrical equipment (electric motors,
welding machines, fluorescent lamps) consumes not only active energy from the
power line, but also reactive energy. From the physical viewpoint, the reactive
energy is necessary to secure a correct function of these devices. However, sum
of both energies applies load to transmission networks. The effort is to connect
correctly designed capacitor to the appliance, which supplies the reactive energy
directly to the appliance. It reduces the amount of reactive energy transmitted
through the power line. This solution is designated as the power factor
correction.

The quality of PF correction is given by the power factor cos @, which is
a ratio of real and apparent power. The ideal goal is to achieve cos ¢ = 1.
Usually customer is penalized for the power factor lower than 0.95.

The following types of PF correction are used:

individual, group and central. In case of individual PF correction the capacitor is
switched directly with the appliance. Group and central PF correction is suitable
for more extensive electrical systems with variable loading. Switching of
capacitors is controlled by the microprocessor controller, which ensures
achievement of the optimum power factor.

The reactive power necessary to achieve the power factor required:

Q

Cc2

[Mpn HOpManbHbIX YCMOBUSIX 3KCMIyaTaly HEKOTOPbIE 3MEKTPUYECKME YCTPOUCTBA (
9NeKTPOMOTOpbI, annapatbl CBapKM, famnbl AHEBHOTO CBeTa) noTpebnswT u3
9NEKTPOCETU He TOMbKO aKTMBHYIO, HO M PeaKTMBHYI0 MOWHOCTb. W aTo siBnsetcs
Heu30eXHbIM, C TOYKM 3peHus u3mkn, Ana obecneyeHns HOPManbHOro
(byHKLMOHMPOBaHUS  Takoro obopynoBaHus. OpHako pesynbTupylolas oboux BuaoB
9HepruM neperpyxaeT nepegawwue cetu. [na pasrpysku ceTen crapawTcs
NPUCOEANHUT MPSMO K MOTPEbRsoLLEMy YCTPOMCTBY NPaBUNbHO NOA0OPaHHbIA
KOHOEHcaTop, KOTOpbI 0BeCneynT NOCTaBKy PeaKTUBHOM MOLLHOCTY HEMOCPEACTBEHHO Y
notpebuTtens. Tem cambiM CHUXaETCs BENNYMHA PEAKTUBHOM MOLLHOCTY NepeaatoLieincs
no ceTn. Takoe pelleHne Ha3bIBAETC KOMMNEHCALMs peakTUBHOM MOLLHOCTY.

Ka4ecTBO KOMNEHcauun BbIpaXaeTcs KO3MPULMEHTOM COS @ , KOTOPbIN SBRSETCS
OTHOLLEHWEM aKTUBHOW 1 MHUMOW MOLLHOCTY ( pe3ynbTUPYHOLLEN aKTUBHOW 1 peaKTUBHOM
COCTaBNAIWMX) . MpeanbHbIM COCTOSHUEM CeTU SBRSieTCH Takoe, korga cos ¢ =1.
[MoTpebutens anexkTpoaHeprum B Yewuckon pecnybnuke noaeepraeTcs Wwrpady B cryyae,
koraa koadduumeHT MolHocT MeHbLue 0,95.

MpuMeHsIOTCA criegytowwme TUMbI KOMMNEHcaLum:

WHovBuayanbHas, rpynnoBast U LeHTpanbHas. B cryyae HavBWAyansHON koMneHcawmm
KOHZIeHCaTOop BKIIoYEH NpsAMO y noTpeGuTens. MpynnoBas v LeHTpanbHas KoMMeHcauus
Goree NoXoasT ANs pacnpenenéHHbIX SNeKTPUYECKX CUCTEM C NEPEMEHHON HArpy3KOiA.
BKItouYeHIe KOHAEHCATOPOB YNPaBnAeTCs MUKPONPOLIECCOPHbIM PerynsiTopoM, KOTOPbIit
06ecreynBaeT JOCTUXEHINE ONTUMAIBHOTO KOS(hMULMEHTA MOLLHOCTH.

PeakTBHas MOLHOCTL HEOOXOAUMAs ANA AOCTUKEHNA TpeByemoro ko3adduumeHTa
MOLYHOCTH:

Qk = P x (tgarcos o1 - tgarcos ¢2)
Qx - reactive power of the capacitor required
P - real power of the appliance
cos @1 - original power factor
cos @ - resulting power factor

Development of semiconductor technology has adverse impacts on the
alternating current network. Sinusoidal waveform is distorted by consumption of
the reactive energy with non-sinusoidal pattern of currents. Distortion can be
expressed by the content of higher harmonics. The content of harmonics
increases the capacitor current, since its impedance decreases with increasing
frequency. This may cause damage of capacitor, unsatisfactory switching of
circuit breakers and incorrect operation of the end equipment. This situation can
be resolved by installation of capacitors with reactors (detuned PF correction),
which attenuate the resonance circuit and such installation has also a partial
filtering effect — it reduces the distortion level in the network. It is recommended
in situations, where the share of equipment generating higher harmonics
exceeds 20% of the total load. Filtering circuits are used for removal of higher
percent share of harmonics from the network.

Capacitor in detuned PF correction is exposed to higher voltage than network
voltage. This is caused by serial connection of the reactor and capacitor.

Qx = P x (tgarcos @1 - tgarcos @2)
Qxk — peakTVBHas MOLLHOCTb TpebyeMOoro KOMMEHCALMOHHOrO KoHpeHcaTopa
P — akTBHas mMoLuHoCTb noTpebuTens
COS (o1 — NepBOHAYanbHbIN KOIPPULMEHT MOLLHOCTH
COS (2 — Pe3ynbTUPYIOLNI KO3DULIMEHT MOLLHOCTM

Pa3BuTiie NONyNpoOBOAHMKOBBLIX TEXHOMOTMIA WMEET HeraTuBHOE BMMSAHME Ha CeTb
nepemeHHoro Toka. MoTpebneHne peakTMBHON MOLYHOCTY C HECUHYCOMTANBHON POPMOI
TOKOB MPUBEAET K UCKXEHWIO CUHYCOMAbI NEPEMEHHOIO TOKa NPOMBbILLNEHHON ceTh. 310
VICKaXXEHNE MOXHO BbIPa3uTb Yepes CoAepX)aHue BbICLLNX FapMOHUK. Hanuume BbiCLLMX
rapMOHMK BEAET K NOBLILLEHIO TOKa KOHAEHCATOpa, MOCKOMbKY €ro MMMEeaHC CHKaeTCs
C MOBbIWEHNEM YacTOTbl.  [locnefacTBMEM 3TOT0 MOXET CTaTb MOBPEXAEHWe
KoHOeHcaTopa, cpabaTbiBaHue npefoxpaHuTenen M aBToMaTUYeCKuX BbiKnoYaTenen,
HenpaBUNbHOE (PYHKLMOHMPOBAHNE KOHEYHbBIX YCTPOMCTB. PeLLEHEM MOXET YCTaHOBKa
KOHAEHCATOpOB BMecTe C Apoccensamu ( 3aluiLéHHas KOMMeHcaums),uto gact
NOAABMEHNE PE3OHAHCHOTO KOHTYpa U Takoe pelUeHWe WMEET TakKe YacTUYHbIN
PUNbTPALMOHHBIA SPGEKT — CHMKAET YPOBEHb WCKaXKEHMIA CeTW. Takoe peLlleHue
PEKOMEHAYETCS TaM, TAe [OoNs 06OpyLoBaHWS, FEHEPUPYHOLLErO BbICLINE TapMOHMKY,
cocTaenseT 6onee 20% obLyelt KoMNeHcaLUMoHHOIN Harpysku. [ins ycTpaHenus 6onee
BbICOKOTO MPOLEHTA COLEPXKaHUS BbICLIMX TFAPMOHUK, MPUMEHSIOT (UIbTPYloLLME
koHTypa. KoHgeHcaTop B 3alLLEHHbIX komneHcauusix Bynet noa Gonee BbICOKMM
HanpsHKEHWEM, YEM HaMPSHKEHWE CETM, YTO BbI3BaHO NOCNEAOBATENbHBIM BKITHOHEHWEM
Apoccens U KOHAeHcaTopa.
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KOMNEHCALMA PEAKTUBHON MOLLIHOCTH

Capacitors are produced in MKP and MKV systems. Both dielectric systems are
self-healing. Metal plated layer is evaporated in case of the voltage breakdown.
Formed insulating surface is very small and does not effected the functionality
of the capacitor. Capacitors windings are inserted into aluminium container.
Container is equipped with the overpressure disconnector.

MKP capacitors are made of one-side metallized PP film. Contacting of the
winding is performed by zinc spraying. This configuration is dry without
impregnant.

As for MKV capacitor, electrodes are of metallized paper on both sides and PP
foil serves as a dielectric. The system is impregnated by mineral oil. MKV
capacitors are suitable for higher power loading and higher ambient temperature.
In the meantime the capacitors are produced mainly in MKP system, MKV
capacitors are produced only exceptionally, for special projects.

Fuses and cross-section of conductors
PFC correction capacitors should be provided with fuses with a slow breaking
characteristic (9G). Cross-section of conductors should be sized to at least 1,6
- 1,8 multiple of capacitor's rated current (see table - recommended cross-
sections of conductors and sizing of fuses).

Connection of capacitors shall be performed only by Cu conductors based
on the following table.

Rated current of three-phase Power rating at 400 V
capacitor
HomuHanbHbIN Tok 3 chazHoro 3dhasHan komneHcaLMoHHas
KOHAeHcaTopa moLHocTb npyu 400B
[A] [kvar]
29 2
3,6 25
45 3,15
58 4
7,2 5
9 6,25
11,5 8
14,4 10
18,1 12,5
21,7 15
28,8 20
36,1 25
434 30
50,5 35
57,7 40
72,2 50
86,6 60
115,5 80
144,3 100

KoHgeHcatopsl uarotagnueatotcst no TexHonorun MKP unu MKV. B oboux cryyasix
[AM3MNEKTPUYECKIE CUCTEMbI CAMOBOCCTaHaBNMBalOLLMECS. To eCTb MeTanM4Yeckuii cnon
B cryyae npobosi HanpsikeHeM B MecTe Npobos ncnapsietcst. BO3HWKILMA B pesynbTaTe
9TOT0 M30MMPOBAHHBIA Y4aCTOK MMEET OYeHb MarneHbKUA pasMep 1 MPaKTUYeckn He
BNUSIET HA NpaBuibHYI0 paboTy KoHAeHcaTopa. Cekuun KoHgeHcaTopa pasMelleHbl B
antomMuHeBbIx kopnycax. Kopnyc koHgeHcaTopa nMeeT pasbeauHuTenNb No SaBeHuIo.
KoHgeHcatopel MKP  u3roTaBnuBaioTCsi M3 OLHOCTOPOHHE METannu3npoBaHHOM
nonuMnpoNNneHoBOI MNEHKN. 3aKOHTauYMBaHWE CeKLWM NPOBOAMTCS LLOMMPOBAHWEM C
MOMOLLbK Zn. JTO CyXx0e UCTONHEHE, 6e3 MNperHauuy MacnoM.

Y koHpeHcatopoB MKV anektpogsl 06pasoBaHbl [4BYCTOPOHHE MeTannuanpoBaHHOM
cneumanbHoit Gymaroi, AMaNeKTPUKOM SBNSETCS NONMNPONUIeHoBas Nnéxka. Beé ato
MMNPErHNpoBaHO MUHepanbHbIM Macnom. Moatomy koHgeHcatopsl MKV nogxoast ans
Bonee BbICOKMX Harpy3oK Mo MOLLHOCTW M Bomnee BbICOKMX TEMMEpaTyp OKpyXatoLiei
cpeasl.

B HacToslLiee Bpems KOHOEHCATOPb! U3roTaBNMBAKTCSA B OCHOBHOM No TexHomorn MKP,
KoHgeHcaTopbl no TexHonmorun MKV w3roTaBnmBaloTCA TOMbKO ANs CreumanbHbIX
MPOEKTOB.

MpemoxpaHuTenu 1 ceyeHne NPOBOAHNKOB

KomneHcaumoHHble KOHAEHCaTopbl HeobXoaMMO 3aliuwaTh NpesoxpaHuTensmMu
MeAnNEHHON BbIKItoYatoLLen xapaktepucTukoit gG. CeyeHre NPOBOSHUKOB [OMKHO BbiTh
paccyMTaHo no KpaiHei Mepe Ha 1,6-1,8 OT HOMWHANBLHOMO TOKa KOHAeHcaTopa (CM.
TabnuLy — peKoMeHLOBaHHbIE CEYEHUs NPOBOAOB W ONpeaernieHne npesoxXpaHnTene)

KOHAeHcaTOpr nogcoeanHATCA Tonbko Cu npoBogamu cornacHo TabnuubI

Recommended cross-section Fuse rated current
of connection bundled Cu conductors

PeKomeH.qyemoe CceYyeHue coeaANHUTENbHbIX HomuHanbHbIh Tok

nneTéHbix Cu NpoBOAHMKOB npegoxpaHuTens
[mm?] [A]
2,5 8
2,5 8
25 10
2,5 10
25 16
2,5 16
4 20
4 25
6 32
6 40
10 50
10 63
16 80
16 100
25 100
25 125
35 160
70 200
95 250




Z E Z INDIVIDUAL PFC CALCULATION
YCTAHOBJEHUE BENUYUHBI KOMMNEHCALMOHHOIO

KOHOEHCATOPA
Individual PFC for transformers WHanBuAayanbHas koMneHcaums TpéxdasHbix TpaHcopMaTopoB
TpaHchopmaTopbl ¢ OPUEHTUPOBAHHBLIMU NNACTUHAMM TpaHchopmaTopbl ¢ HEOPMEHTMPOBAHHLIMM MNACTUHAMU
Ot 6 no 22/0,4 kV 35/0,4 kV Ot 6 no 22/0,4 kV 35/0,4 kV
Transformer power Capacitor power Capacitor power Capacitor power Capacitor power
MowHocTb TpaHcdopmaTopa MowHocTb koHAeHcaTopa MowHocTb koHAeHcaTopa MowHocTb koHAeHcaTopa MowHocTb koHAeHcaTopa
[kvar] [kvar] [kvar] [kvar] [kvar]
100 3 4 7 8
125 - - 9 10
160 4 4 10 12
200 - 12 14
250 5 6 15 17
315 - - 18 21
400 6 7 22 26
500 - - 27 32
630 8 8 32 38
800 - - 40 47
1000 10 11 50 57
1250 - - 63 69
1600 12 13 77 88
2500 22 22 -
4000 27 27 -
6300 35 35 -
10 000 45 45
Individual PFC for motors WHanBuAayanbHas KOMNEHcauna aCMHXPOHHBIX ABUraTenen
Motor power / MoLuHocTb MoTOpa kW 2,2 3 3,7 4 55 63 75 10 1 13 15 17 185 20 22
Capacitor power for motors up to1 000 turn/min. kvar 1 1 2 9 3 3 3 5 5 6 7 7 8 9 10

MotwwHocTb KoHgeHcaTopa anst Motopa Ao 100006/mMuH
Capacitor power for motors from 1 000 turn/min.
MolwHocTb KoHeHcaTopa Anst MoTopa Bbile 100006/mMuH

Motor power / MoLLHoCTb MoTOpa kw25 30 33 33 37 40 45 50 55 63 75 80 9 100

Capacitor power for motors up to1 000 turn/min. war 11 12 13 13 14 15 17 18 20 2 2% 97 30 3
MotyHocTb koHaeHcaTopa st moTopa Ao 100006/MuH.

Capacitor power for motors from 1 000 turn/min. war 9 10 ” 1 12 12 13 15 16 17 20 21 2 o4
MolwHocTb koHAeHcaTopa Anst MoTopa Ao 100006/MuH

kvar 1 1 1 2 2 2 3 4 4 5 5 6 7 7 8

Calculation of required power: Qp = Pp * k Pacyét HeoOxoanMMou KoMMneHcaunoHHoW MolwHocT Qp = Pp * k
Non-compensated cos ¢ Coefficient "k" for / Koadcomument "k" ans Non-compensated cos ¢ Coefficient "k" for / Koadpcomument "k" ansa
| HekomneHcMpoBaHHbL 1M cos @ =0,95 cos @ =1,00 | HekomneHcMpoBaHHb 1M cos @ =0,95 cos @ =1,00

K03¢h(HULIMEHT MOLYHOCTM COS KO3(h(PMLIMEHT MOLLIHOCTH COS @
0,50 1,4034 1,7321 0,81 0,3953 0,7240
0,55 1,1900 1,5185 0,82 0,3693 0,6980
0,60 1,0046 1,3333 0,83 0,3433 0,6720
0,65 0,8404 1,1691 0,84 0,3173 0,6459
0,70 0,6915 1,0202 0,85 0,2911 0,6197
0,71 0,6631 0,9918 0,86 0,2647 0,5934
0,72 0,6352 0,9639 0,87 0,2380 0,5667
0,73 0,6075 0,9362 0,88 0,2111 0,5397
0,74 0,5802 0,9089 0,89 0,1836 0,5123
0,75 0,5532 0,8819 0,90 0,1556 0,4843
0,76 0,5265 0,8552 0,91 0,1269 0,4556
0,77 0,4999 0,8286 0,92 0,0973 0,4260
0,78 0,4736 0,8023 0,93 0,0665 0,3952
0,79 0,4474 0,7761 0,94 0,0343 0,3630
0,80 0,4213 0,7500 0,95 0,0000 0,3287
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TUNOBbLIE OBO3HAYEHUA KOHAEHCATOPOB
(3HAYEHUSA BYKB U LIM®P)

First letter — application:
PF correction / KomneHcaumoHHbI
medium frequency / CpegHe4acToTHbIN

impulse / MMRynbCHbIA, yAapHbIA
couple / CBsizHoM

< XU UmOo

Second letter — No. of phases, impregnant:

Impregnant / UmnperHaHT
vegetable oil / pacTutensHoe macno
mineral oil / MuHepanbHoe Macno

PCB (used in past) / PCB (Delor 103, , 3anpeLuéH k npyMeHeHmto )

IPD, M-DBT / IPD, MDBT
without impregnant / Bes umnperHatTa

Third letter —cooling and case construction:

Case / Kopnyc

steel insulated case / MeTannuueckuii, BCé n30nmpoBaHo
steel live case / MeTannuyeckuit, oAUH NOMIOC Ha kopnyce

stainless-steel insulated case / 13 HepxaBetoLLeit cTanm, BCé N30nmMpoBaHo
stainless-steel live case / /13 HepxaBetoLLeit cTanu, OAMH MOIKOC Ha Kopryce

porcelain armature / ®apcoposas apmarypa
plastic case / MNnacTukoBbIn

Fourth letter — configuration, protection degree:

MepBas bykBa — onpepenseT TMN KOHAEHcaTopa:

power electronics / CneuuanbHblii 418 CUITOBO SNEKTPOHMKN(KOMMYTALMOHHbIN, UnbTPALMOHHBINA, OXPaHHbIN,cHabbepHbIi, noanopHbId, ynpasnsiowwmi, HDO v Ta)

Bropas GykBa — onpeaensiet KonM4ecTBO (ha3 U UMNPErHaHT:

No. of phases / KonuyectBo ¢has
1or/unun 3

<C 4O <« =~
»WTTOrrm Zw
N2XxITm:

TpeTbs GykBa — onpefensieT KOHCTPYKLMIO KOPRyca U cnocob oXnaxaeHus:

Cooling / OxnaxpaeHue

natural, by air forced, by air water
| EcTecTBEHHOE, BO3AYXOM | MpuHyaUTENEHOE BO3AYXOM | Bogon
A U H
B v J
E - -
F - o
C X K
D Y L

quBépTaﬂ 6yKBa - onpegensaeTr UCNoJIHEHKE U CTeNeHb 3alUTbl:

Protection degree / CTeneHb 3awutbi

Configuration / UcnonHexue indoor / BHyTpeHHee ucnonHeHne outdoor / BHelwHee
IP 00 1P20 1P42(54)

with built-in discharge resistor / Co BCTpOeHHbIM pa3psigHbIM PE3UCTOPOM K D Q F

without discharge resistor / Be3 paspsiaHoro peauctopa J - R E

Fifth letter - dielectric system:

Oom=Eso9T< nw X Z

First number / MepBas uudpa (nepes Tmpe)

Second number / Bropas uudpa (3a Tupe)

Third number / TpeTbs undpa (3a kocoit YepTon)

Fourth number / YeTBépTas uudpa ( 3a kocon yepTon)

MaTas 6ykBa — 0603HaYaeT CMCTEMY AUINEKTPUKA:

Al film + capacitor paper / Al donbra + koHgeHcaTopHast bymara

mixed dielectric (Al film + capacitor paper + PP film) / KombuHnposaHHbIi auanektpuk (Al donbra +koHaeHcaTopHas bymara+ MM nnétka)
ALL film (PP film + Al film, oil impregnated) /ALL film (Al dbonbra + Il nnénka, umnperHawus macnom)

MKV (metallized paper + PP film, oil impregnated) / Cuctema MKV (meTannusuposanHas Gymara+ MM nnéxka, AMnperHauus Macrnom)

MKP (metallized PP film, dry, gel filled) / Cuctema MKP (meTannuauposanHas MM nnéxka, cyxas KOHCTPYKLWS, 3anonHeHHas renem)

MP (metallized paper + paper) / MP ( meTannusuposarHas 6ymara + Gymara)

MKP (metallized PP film, oil impregnated) / Cucrema MKP (meTannuavposaHHas M1 nnétka, MMnperHupoBaHHas pacTUTENbHbIM Macnom)
MKP (metallized PP film, dry, gas filled) / Cuctema MKP (meTannusuposanHas MM nnéxka, cyxas KOHCTPYKLWS, 3anonHeHHast MHEPTHbIM ra3oM)

number of configuration / noka3biBaeT NOPSAKOBLIA HOMEP PEKOHCTPYKLMK TUNa

rated voltage in kV / nokasbisaeT paboyee HanpsikeHue B kB

1. power capacitors - rating in kvar / y KOMNeHcaLOHHbIX KOHAEHCATOPOB - 3TO HOMUHANLHAA MOLYHOCTb B KBAp
2. power electronics - rated capacitance in uF / y cnewuanbHbIX 1 UMMYNbCHbIX KOHAEHCATOPOB —3T0 MKOCTb B MK

3. couple capacitors - rated capacitance in pF / y cBsi3HbIX KOHAEHCATOPOB — 3TO EMKOCTb B NUKOD

power capacitors - frequency in Hz (other than 50 Hz), furnace capacitors - frequency in kHz

/ NPUMeEHsIeTC TONMbKO Y KOHAEHCATOPOB, NpeaHasHayeHHbIX Ans paboTbl Ha YacToTax, oTAnyarLmxes ot 50
Iy 1 NoKa3bIBaeT MaKkcMManbHO BO3MOXHYI0 YacToTy B 'L (Ans KoMneHcaLMoHHbIX KoHAeHcaTopoB) U B KLy( Ans
CpefHeYaCcTOTHbIX KOHEHCATOPOB)
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LOW-VOLTAGE CAPACITORS

KOMNEHCALUMNOHHbBIE KOHOEHCATOPbI HU3KOIO HANPAXXEHUA

Application
Heavy duty capacitors are intended for
individual, group or central power factor
correction in heavy operations (over-loading,
harmonics..).

Construction

The capacitors are produced by the MKP
system, which consists of metallised
polypropylene foil with extremely low
dielectric losses. The dielectric system is
self-healing, in the dry variant.

The capacitors are filled:

e by solid compact substance of vegetal
origin, which is non-toxic and ecologically
harmless. It is regarding capacitors type
CSADP, CSAKP
(3-phase) or CVADP, CVAKP (single-
phase)

e by inert, ecologically harmless gas. It is
regarding capacitors type CSADG (3-
phase) or CVADG (single-phase)

Therefore, there is no risk of contamination of the environment, e.g. by leakage of

impregnating liquid.

The case of the capacitor is protected against bursting by the overpressure

disconnector. Its proper function is ensured only if the specifications and

conditions (voltage, current, temperature, correct installation, maintenance)
are observed. Failure to meet and/or exceed these conditions may result in
bursting of the capacitor case or even explosion and subsequent fire.

Installation instructions

The capacitors can be installed in any position. Clamps for mounting of capacitors
are delivered by the producer according to the catalogue. Capacitors may be
installed close side by side.

Each capacitor has a protective clamping bolt (M12) on the bottom of the case
(tightened by max. torque of 5 Nm).

If bolt M12 on the bottom of the case is not used as a protective clamp, it is possible
to use it for fixation of the capacitor.

On request (e.g. when using a cover with IP54), it is possible to place the protective
clamp M5 (tightened by max. torque of 2 Nm) on the cap of the capacitor.

The supply conductors are terminated in the clamp terminal of the lead-in insulator
with bolt M5 (cross head) - tightening torque max. 2 Nm. The connecting conductors
and mounting of the capacitor must permit dilatation of the cap by 20 mm - this
condition is necessary for correct function of the overpressure disconnector.

With respect to the current loading of the terminal block, during the mounting of a
group of capacitors do not connect higher power than 30 kvar for a three-phase or
15 kvar for a single-phase capacitor to the terminal box (with keeping of all
connecting conditions). For the protection of capacitors, it is recommended to use
power fuses with gG characteristics with the nominal current a 1.6 to 1.8 multiple of
the current of the capacitor.

For all types of capacitors in a cylindrical Al case with 85 and 110 it is possible to
deliver a plastic cover with the protection degree of IP54 with a suitable outlet.

Plastic covers for capacitors in cylindrical Al case

For capacitor diameter Protection degree Outlet

ﬂnﬂ KOHAeHcaTopa ¢ AnaMeTpoMm CreneHb 3aluTbl BbIBOAHaﬂ BTYJKa
[mm]
@85 IP 54 PG 16
@110 -B IP 54 PG 16
@110-A IP 54 PG 21

2136 - -

MpumeHeHue

Heavy duty koHaeHcatopbl npeaHasHaueHbl
ONg VMHOMBMAYanbHOW, rPYnnoBOW  Mmn
LIeHTpanbHOW  KOMMEHCaLUMM  peakTUBHON
VHLYKTUBHOW MOLLIHOCTM B TSKEMbIX YCIOBMSX
( Meperpy3k, HanMume BbICLLNX FapMOHUK...)

KoHcTpykuus
KoHgeHcaTopbl  W3rotaBnuBaloTcs  No
TexHonorun MKP, B OCHOBE KOTOpOW
MeTannuavMpoBaHHas  MonunponuieHoBas
MNEHKA C OY4EHb HU3KUMM OMSMNEKTPUHECKMM
notepamu.  [inanektpuyeckas  cuctema

camMopereHepaLyMoHHas, B CyXOM WCTIONHEHM.

KoHpeHcaTopb! HanomHeHb!:

® TBEPLOI KOMMAKTHON Maccol pacTUTENbHOTO
MPOUCXOXAEHNS, HETOKCUYHON 1 3KOMOTUYECKM
6e3BpeaHoit. Tunosble 0603HayYeHnst CSADP,
CSAKP (3 d¢asHble) unm CVADP , CVAKP
(1dasHble)

® WHEpTHbIM, 3Kororuyeckn 6e3BpeaHbIM
rasom. /x Tunosble 0603HaueHnss CSADG ( 3 cpastble) i CVADG ( 1 dhasHbie)
[03TOMY HET OMacHOCTW 3arpsiBHEHWS OKPYXKaloLLed Cpefdbl,Hanpumep 3a CYET
NpOCaYNBaHNS MMMPErHaHTa.

Kopnyc koHaeHcaTopa 3alluLeH oT pa3pbiBa pa3beauHuTeNnem no Aaenexuto. fns
€ro NpaBuUILHON paboThbI HeoOXxoAUMO COBNIOAATL NpeaANUcaHHbIe cneuduKkaLmum
M ycnoBus (HanpsbkeHuWe, TOK, Temnepatypa, npaBuUNbHas YCTaHOBKa,
obcnyxvBanue). Mpu HecobnioaeHMM/NPEBbLIWEHNN YKa3aHHbIX YCNOBUNA MOXET
NpoM30TH paspbIB KOpMyca Unu aaxe B3pbIB C NOCHeAYHLWMM NOXapoMm.

WHCTpyKumMs no MOHTaxy

MoHTaxHoe nonoxeHue — nioboe. XoMyTbl ANs 3akPenneHns KOHLEHCaTopoB MOXHO
MoCTaBWTb N0 3aKaay, 3aka34mk MOXET nogobpaTh HeobX0AMMbIE XOMYThI NO AaHHOMY
karanory.KoHaeHcaTopbl MOXHO YCTaHaBNMBATb NOTHO PSAOM APYr C APYroM.
lMoacoeanHeHe 3a3eMNSIHOLLIEN KIEMMbI IPOBOANTCS COrnacHo pekomeraauui CSN 33
0360. KaxabInt koHaeHcaTop MeeT BUHT 3a3emieHms M12 Ha iHe kopryca kKoHaeHcaTopa
( 3atarvBatb MomeHTOoM Makc. 5Nm). Ecrm BuHT M12 Ha pHe kopryca He Gynet
CMOMb30BaH A5 3a3eMMNEHIS, €70 MOXHO UCMONb30BaTh A 06bIYHOMO 3aKpenseHns
koHaeHcatopa. Mo TpeboBaHmMio ( Hanpumep, NPy NPUMEHEHN KPBILLKWA CO CTENEHBIO
3aLLmThl IP54) BO3MOXHO YCTAHOBMTH HA BEPXY KOHAEHCATOPA 3aLLMTHYHO(3a3EMMSIOLLYHO)
knemmy M5 ( 3aTsrneaTs MOMEHTOM Makc. 2 Nm).

CoeanHuTenbHble MPOBOAA 3aKPENMNSOTCA B KNEMMHOM TepMuHane BBoAa
KoHpeHcaTopa ¢ BuHTamu M5 (noa kpecToobpasHyto OTBEPTKY) 3aTAMVBAIOLLIIA MOMEHT
makc. 2Nm. [MoacoeanHuTenbHble NPoOBOAA M 3akpenneHne KoHpeHcaTopa AOMKHbI
NO3BONSATL MEPEMELLEHNE BEPXHEN YacTu koHgeHcatopa Ha 20MM — 3T0 HeobXoauMo
Ans NpaBWUbHOMO CpabaTbiBaHNS pasbeanHUTENs No AaBNEHMIo.

C y4€TOM TOKOBOW Harpy3ks Ha KNEMMHbIA TEPMUHAN KOHOEHCATopa, NMpU MOHTaxXe
rPYNMbl KOHAEHCATOPOB HENb3s MPUCOEAMHSATL Ha KEMMHUK GOMbLLYI0 MOLLHOCTb, YeM
30 ksap Ha 3 chasHblii unn 15 kBap y ofHO(A3HOTO KoHAEeHcaTopa Npu cobnioaeHU
BCEX YCMOBMA NOACOEAMHEHNS. [Ins 3aLLuTbl KOHAEHCATOPOB PekOMeHAyeM BbIbupaTh
CUNOBbIE NPEOXPAHUTENM C XapaKTepUCTUKOM gG Ha HOMUHanNbHbIV Tok 1,6-1,8  k Toky
KOHAEHcaTopa.

Y BCEX TUNOB KOHAEHCATOPOB B LNMHAPUYECKOM artOMUHEBOM KOPMyCe C ANaMETPOM
85MMm 1 anameTpom 110MM MOXHO No TpeBOBaHMIO NOCTaBUTL NAACTUKOBbIE KPbILLKA CO
cTeneHbio 3awuTbl IP54 ¢ cOOTBETCTBYHOLLIEN BTYIKON.

MnacTukoBbIe KPbILWKK ANA KOHAEHCATOPOB B LIUITMHAPUYECKUX antOMUHUEBbIX
Kopnycax:

Dimensions Weight Drawing
Paamepbl Macca Yepréx
[mm] [ka]
& 93 x 60 0,036 4a
118 x 60 0,046 4b
0,046 4b

2118 x 60




LOW-VOLTAGE CAPACITORS (HEAVY DUTY) Z E Z

KOMNEHCALUWOHHbLIE KOHOEHCATOPbI HU3KOIrO HANPAXEHUA

(HEAVY DUTY)

Overpressure disconnector (tear-off fuse)

Technical Data and Limit Values

Rated voltage /| HomuHanbHble HanpskeHUs:
Rated frequency / HomuHanbHas yacToTa:
Standards / CtaHgapTbI:

Overvoltage

| MakecumanbHoe AonycTUMOe HanpsikeHue:

Overcurrent / MakcumanbHbIM ONMYCTUMbIN TOK:

Capacitance tolerance / MorpewHocTb EMKOCTH:
Test voltage terminal/terminal / UcnbiTatensHoe
HanpsixeHWe Mexay knemMmamu:

Test voltage terminal/case / UcnbiTaTensHoe
HanpsKeHWe MexAay COeAUHEHHBIMU KNeMMaMu 1
Kopnycom:
Inrush current / YaapHbin Tok:
Losses / Motepu  dieletric / auanekTpuka:

total / oGwme :
Statistical life expectancy / Oxnpaemas
D[ONrOBEYHOCTb:
Protection degree / CTeneHb 3awmtbl :
Ambient temperature / Temnepatypa okpyxatoLiei
cpeab! :

Hot spot

Cooling /oxnaxpgeHue:

Permissible relative humidity / [lonyctumas
OTHOCUTENbHaA BNaXHOCTb:

Altitude / BbicoTa Hap ypoBHeM Mopsi:
Mounting position / MoHTaxHoe nonoxeHue :
Mounting / YcTaHoBka:

Safety features / Mepbl 6e3onacHocTu:

Case / Kopnyc:

Dielectric system / Cuctema auanexTpuka :
Impregnation / UMnperHaHT:

Terminals / KneMMHble KOHTaKTbI:

Discharge resistors / Pa3psigHbie pe3ucTopbl:

UN

Umax

|max
Is

Urr

Utc

tan &
tan 8o

®yHKUUA pa3beanHUTens

TexHuveckme napamMmeTpbl U nNpeaesibHble 3Ha4eHUs

230...800V

50/60 Hz

IEC 60831-1+#2 EN 60831-1+2 UL No.810 GOST 1282-88 VDE 0560 46+47
UN + 10 % up to 8 h daily UN +10% Makc. 8 yacos 3a CyTku
UN + 15 % up to 30 min daily UN + 15% makc. 30 MuHyT 3a cyTki
UN +20 % up to 5 min UN + 20% makc. 5 MuHyT

UN + 30 % up to 1 min UN + 30% makc. 1 MuHyTa

2XIN

5xIn

-5/+10 %

2,15xUNAC, 25

Un <500 V: 3000 VAC, 10's
Un>500V:2x Un+2000VAC, 10s

max. 400 x In

cca 0,2 Wkvar

cca 0,4 Wkvar

150 000 - 200 000 hours according to conditions / 4acoB B 3aBUCMMOCTH OT YCMOBUIA

IP 20, on request IP 54
-50/D - max. temp. = 65 °C / makc. Temneparypa 65 °C
- max. over 24 h = 45 °C / makc. cpeHee 3HaueHue 3a 244 45 °C
- max. over 1 year = 35 °C / makc. cpeaHee 3Hauerue 3a rog 35 °C
- lowest temperature = -50 °C / camas Hu3kas Temnepartypa - 50 °C
max. 85 °C
natural or forced / BO3ayxoM, ECTECTBEHHOE UMW NPUHYAUTENBHOE
max. 95 %

max. 4 000 m above sea level / makc. 4000 M Hag ypoBHEM MOpSi

any / nio6oe

threaded M12 stud at the bottom of the case (max. torque 5 Nm) / BuHT M12 Ha fiHe kopnyca(3aTsarvBatoLuin
MOMEHT Makc.5Nm), XxomyTbl

overpressure disconnector / pa3beuHuTENb NO [ABNEHNI0, CAMOBOCCTaHABNMBAIOLLAACA CUCTEMA
cylindrical, aluminium can / LUIMHAPUYECKWIA, aNIOMUHUEBbIN

MKP - metallised polypropylene film / MKP, meTannusupoBaHHas nonmnponuneHoBas niéHka

dry type inert gas N2 /cyxoe ucnonHeHue, MHepTHbINA ra3 N2

double, three-way / ABOVHbIE, TPEXPa3HbIE

built-in - 50 V, 1 minute (0,5 - 30 kvar) / BctpoeHHble ( o 50V 3a 1 muH. ans 0,5-30 ksap)

built-in - 75 V, 3 minutes (33 - 50 kvar) / BcTpoeHHble ( Ao 75 V 3a 3 MuH. ans 33-50 ksap)




Z E Z LOW-VOLTAGE CAPACITORS (HEAVY DUTY)
KOMMNEHCAUMNOHHbLIE KOHOEHCATOPbI HU3KOIo HAMNPAXXEHUA
(HEAVY DUTY)

Three-Phase Capacitors 400 V AC, 50 Hz, MKP dry, TpéxdasHble koHaeHcaTopbl 400V AC, 50 Hz,MKP cyxue,
delta connection BKJTHOYEHUE B TPEYroNbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTtb Tok EmkocTh Pa3mepb! Macca degree Yepréx
QN IN (oY @ DxH CreneHb
[kvar] [A] [LF] [mm] [kal 3aWUThI
CSADG 1-0,4/1 1,00 1,4 3x6,6 85x 175 0,6 IP20 1
CSADG 1-0,4/1,5 1,50 2,2 3x9,9 85x 175 0,6 IP20 1
CSADG 1-0,4/2 2,00 29 3x13,3 85x 175 0,7 IP20 1
CSADG 1-0,4/2,5 2,50 3,6 3x 16,6 85x 175 0,7 IP20 1
CSADG 1-0,4/3,15 3,15 45 3x20,9 85x 175 0,7 IP20 1
CSADG 1-0,4/4 4,00 58 3x26,5 85x 175 0,8 IP20 1
CSADG 1-0,4/5 5,00 7,2 3x33,2 85x 175 0,9 IP20 1
CSADG 1-0,4/6,25 6,25 9,0 3x414 85x 175 1,0 IP20 1
CSADG 1-0,4/8 8,00 1,5 3x53,1 85 x 245 1,0 IP20 1
CSADG 1-0,4/10 10,00 14,4 3 x66,3 85 x 245 1.1 IP20 1
CSADG 1-0,4/12,5 12,50 18,0 3x82,9 85 x 245 1,2 IP20 1
CSADG 1-0,4/15 15,00 21,7 3x99,5 110 x 245 1,6 IP20 1
CSADG 4-0,4/20 20,00 28,9 3x132,6 110 x 245 1,9 IP20 2
CSADG 4-0,4/25 25,00 36,1 3x165,8 110 x 245 21 IP20 2
CSADG 5-0,4/30 30,00 43,3 3x198,9 136 x 220 3,3 IP20 2
CSADG 5-0,4/33,3 33,30 48,1 3x220,8 136 x 261 4,0 IP20 2
CSADG 3-0,4/37,5 37,50 54,1 3x248,7 136 x 261 4,0 IP20 3
CSADG 3-0,4/40 40,00 57,7 3x265,3 136 x 261 4,0 IP20 3
CSADP 3-0,4/50 50,00 72,2 3x331,6 136 x 355 55 IP20 3
Three-Phase Capacitors 440 V AC, 50 Hz, MKP dry, TpéxdasHble koHaeHcaTopbl 440V AC, 50 Hz,MKP cyxue,
delta connection BKNIOYEHUE B TPEYroNbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pa3mepbl Macca degree Yepréx
Qn IN (oY @ DxH CreneHb
[kvar] [A] [LF] [mm] [kal 3aWmThI
CSADG 1-0,44/1 1,00 1,3 3x5,5 85x 175 0,6 IP20 1
CSADG 1-0,44/1,5 1,50 2,0 3x8,.2 85x 175 0,6 IP20 1
CSADG 1-0,44/2 2,00 2,6 3x11,0 85x 175 0,6 IP20 1
CSADG 1-0,44/2,5 2,50 ) 3x137 85x 175 0,6 IP20 1
CSADG 1-0,44/3,15 3,15 41 3x17,3 85x175 0,7 IP20 1
CSADG 1-0,44/4 4,00 52 3x21,9 85x 175 0,7 IP20 1
CSADG 1-0,44/5 5,00 6,6 3x274 85x 175 0,8 IP20 1
CSADG 1-0,44/6,25 6,25 8,2 3x34,3 85x 175 0,9 IP20 1
CSADG 1-0,44/8 8,00 10,5 3x43.8 85 x 245 0,9 IP20 1
CSADG 1-0,44/10 10,00 13,1 3x54,8 85 x 245 1,0 IP20 1
CSADG 1-0,44/12,5 12,50 16,4 3x68,5 85x 245 1,2 IP20 1
CSADG 1-0,44/15 15,00 19,7 3x82,2 85 x 245 1,3 IP20 1
CSADG 4-0,44/20 20,00 26,2 3x109,6 110 x 245 1,9 IP20 2
CSADG 4-0,44/25 25,00 32,8 3x137,0 110 x 245 21 IP20 2
CSADG 5-0,44/30 30,00 39,4 3x164,4 136 x 220 3,3 IP20 2
CSADG 5-0,44/33,3 33,30 43,7 3x182,5 136 x 261 3,8 IP20 2
CSADG 3-0,44/37,5 37,50 49,2 3x2055 136 x 261 4,0 IP20 3
CSADG 3-0,44/40 40,00 52,5 3x219,2 136 x 261 4,0 IP20 3
CSADP 3-0,44/50 50,00 65,6 3x274,0 136 x 355 55 IP20 3
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LOW-VOLTAGE CAPACITORS (HEAVY DUTY) Z E Z
KOMMNEHCAUMNOHHbLIE KOHOEHCATOPbI HU3KOIo HAMNPAXXEHUA

(HEAVY DUTY)
Three-Phase Capacitors 525 V AC, 50 Hz, MKP dry, TpéxdasHble koHpeHcaTopbl 525V AC, 50 Hz,MKP cyxue,
delta connection BKJIOYEHUE B TPEYroJibHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pa3mepbl Macca degree Yepréx
Qn IN Cn DDxH CreneHb
[kvar] [A] [LF] [mm] [kal 3aWmThl
CSADG 1-0,525/2 2,00 2,2 3x7,7 85x 175 0,6 IP20 1
CSADG 1-0,525/2,5 2,50 2,7 3x9,6 85x 175 0,6 IP20 1
CSADG 1-0,525/3 3,00 3,3 3x11,6 85x 175 0,7 IP20 1
CSADG 1-0,525/3,5 3,50 3,8 3x135 85x 175 0,7 IP20 1
CSADG 1-0,525/4 4,00 44 3x154 85x 175 0,8 IP20 1
CSADG 1-0,525/5 5,00 55 3x19,2 85x 175 0,8 IP20 1
CSADG 1-0,525/6,25 6,25 6,9 3x24,1 85x 175 0,9 IP20 1
CSADG 1-0,525/8 8,00 8,8 3x30,8 85 x 245 0,9 IP20 1
CSADG 1-0,525/10 10,00 11,0 3x38,5 85 x 245 1,0 IP20 1
CSADG 1-0,525/12,5 12,50 13,7 3x48/1 85 x 245 1,1 IP20 1
CSADG 1-0,525/15 15,00 16,5 3x57,7 85 x 245 1,3 IP20 1
CSADG 1-0,525/20 20,00 22,0 3x77,0 110 x 245 1,9 IP20 1
CSADG 4-0,525/25 25,00 215 3x96,2 110 x 245 21 IP20 2
CSADG 5-0,525/30 30,00 33,0 3x115,5 136 x 220 3,3 IP20 2
CSADG 5-0,525/33,3 33,30 36,6 3x128,2 136 x 261 3,8 IP20 2
CSADG 3-0,525/37,5 37,50 41,2 3x 1444 136 x 261 4,0 IP20 3
CSADG 3-0,525/40 40,00 44,0 3x154,0 136 x 261 40 IP20 3
CSADP 3-0,525/50 50,00 55,0 3x192,5 136 x 355 55 IP20 3
Three-Phase Capacitors 690 V AC, 50 Hz, MKP dry, TpéxdasHble koHgeHcaTopbl 690V AC, 50 Hz,MKP cyxue,
delta connection BKIIOYEHUE B TPEYroNbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pa3mepbl Macca degree Yepréx
Qn IN Cn @ DxH CreneHb
[kvar] [A] [LLF] [mm] [kal 3aWUTbI
CSADG 1-0,69/5 5,00 42 3x 111 85 x 245 0,8 IP20 1
CSADG 1-0,69/6,25 6,25 52 3x13,9 85 x 245 0,9 IP20 1
CSADG 1-0,69/10 10,00 8,4 3x22,3 85 x 245 1,0 IP20 1
CSADG 1-0,69/12,5 12,50 10,5 3x27,9 85 x 245 1,2 IP20 1
CSADG 1-0,69/15 15,00 12,6 3x334 85 x 245 1,3 IP20 1
CSADG 1-0,69/20 20,00 16,7 3x 44,6 110 x 245 19 IP20 1
CSADG 1-0,69/25 25,00 20,9 3x55,7 110 x 245 21 IP20 1
CSADG 5-0,69/30 30,00 251 3x66,9 136 x 220 3,3 IP20 2
CSADG 5-0,69/40 40,00 33,4 3x89,2 136 x 261 4,0 IP20 2
CSADP 3-0,69/50 50,00 41,8 3x 114 136 x 355 55 IP20 3
Single-phase units type CVADG ..., CVADP ..., CVAKP ... on request. Mo TpeboBaHMI0 3akasunka MOXHO 3aka3aTb OAHO(A3HOE WUCMOMHEHUE C TUMOBLIM
0603Ha4yeHnem CVADG ..., CVADP ..., CVAKP ....
Other voltage, power and frequency on request. KoHaeHcaTopbl Ha Apyrie HanpskeHUs, MOLLHOCTM M 4acTOTY MOXHO M3rOTOBUTL NO

3aKasy.
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LOW-VOLTAGE CAPACITORS (STANDARD)

KOMNEHCAUNOHHBIE KOHOEHCATOPbI HU3KOIO HAMPAXEHUA

(STANDARD)

Overpressure disconnector (tear-off fuse)

Technical Data and Limit Values

Rated voltage / HomuHanbHbIe HanpsbkeHUs:
Rated frequency / HomuHanbHas YacTorTa:
Standards / Ctranpaptb!:

Overvoltage
| MakcumanbHoe ONYCTUMOE HanpskeHue:

Overcurrent / MakcuManbHbIv JONYCTUMbIV TOK:

Capacitance tolerance / lorpelHocTb éMKOCTH:

Test voltage terminal/terminal / UcnbiTatenbHoe

HanpsikeHue Mexay KnemMmamu:

Test voltage terminal/case / UcnbiTaTensHoe

HanpsxxeHWe Mexay COeAUHEHHbIMU KNeMMaMu 1

KOpMnycom:

Inrush current / YaapHbin Tok:

Losses / Motepn  dieletric / ananekTpuka:
total / obwue :

Statistical life expectancy / Oxnpaemas

[ONrOBEYHOCTh:

Protection degree / CTeneHb 3awuThbl:

Ambient temperature / Temnepatypa okpyxatoLiei
cpeabl:

Hot spot
Cooling / OxnaxpaeHue:

Permissible relative humidity / lonyctumas
OTHOCHUTENbHaA BNaXHOCTb:

Altitude / BbicoTa Hap ypoBHEM Mops:
Mounting position / MoHTaxxHoe nonoxeHue:
Mounting / YcTaHoBka:

Safety features / Mepbi 6e3onacHocTu:

Case / Kopnyc:

Dielectric system / Cuctema guanekrpuka:
Impregnation / UmnperHaHT:

Terminals / KneMMHble KOHTaKTbI:

Discharge resistors / Pa3psgHbie pe3ucTopbi:

Un
fN

Umax

|max
Is

Urr

Utc

tan &
tan &g

®yHKUMA pasbeguHuTens

TexHuueckue napameTpbl U npegesibHble 3HAYEHUA

415V - 525V

50/60 Hz

|IEC 60831-1+2 EN 60831-1+2

UN + 10 % up to 8 h daily UN + 10 % makc. 8 yacos 3a CyTKm
UN + 15 % up to 30 min daily UN + 15 % makc. 30 MUHYT 3a CyTKM
UN +20 % up to 5 min UN + 20 % makc. 5 MuHyT

UN + 30 % up to 1 min UN + 30 % makc. 1 muHyTa

1,5xIN

22xIn

-5/+10 %

2,15xUNAC, 25

Un <500 V: 3000 VAC, 10 s
Un>500V: 2 x Uy +2000 VAC, 10's

max./ makc. 300 X In
0,2 W/kvar
0,4 W/kvar

100 000 - 130 000 hours according to service conditions/ 4aco B 3aBUCMMOCTY OT YCHIOBUN

IP 20, on request IP 54 / IP20, no Tpe6oBanuto IP54

-40/ D - max. temp. = 55 °C / makc. Temnepatypa = 55 °C
- max. over 24 h = 45 °C / Makc. cpegHee 3HauyeHue 3a 24y. = 45 °C
- max. over 1 year = 35 °C / Makc. cpeaHee 3HaueHue 3a rog = 35 °C
- lowest temperature = -40 °C / camas Hu3kas Temnepatypa = - 40 °C

max./ makc. 85 °C

natural or forced / / Bo3oyxoM, ecTeCTBEHHOE UNW NPUHYLAUTENBHOE
max./ Makc. 95 %

max. 4 000 m above sea level / makc. 4000 M Hag ypoBHEM MOpS

any / nioboe

M12 stud on the case bottom / BUHT M12 Ha gHe Kopryca(3aTsir1BatoLLmuil MOMEHT Makc. SNm), XxomyTbl
overpressure disconnector / pasbeAnHUTENb NO AABNEHNIO, CAMOBOCCTaHABNMBAIOLLASACA cucTemMa
cylindrical, aluminium can / LuAUHAPUYECKUIA, aNIOMUHIEBIN

MKP - metallised polypropylene film / MKP, MeTannuaupoBaHHas nonunponuneHoBas nnéxka

dry type inert gas N2 / cyxoe ucnonHeHue, MHepTHbIN ra3 N2

plastic double, three-way / iBoiHbIE, TPEX(Ha3HbIE

built-in 50 V/1 minute (0,5 - 30 kvar) / BctpoeHHble ( £o 50V 3a 1 MuH. ans 0,5-30 keap)

built-in 75 V/ 3 minutes (33 - 50 kvar) / BcTpoenHble ( Ao 75 V 3a 3 muH. ans 33-50 keap)
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LOW-VOLTAGE CAPACITORS (STANDARD)

KOMMEHCALIMOHHLIE KOHOEHCATOPbI HU3KOIrO HAMPSXKEHUS
(STANDARD)

Three-phase capacitors 440V, 50Hz, IP 20, MKP, dry, delta

Type Output Current
Tun MowHocTb Tok
Qn In
[kvar] [A]
CSADG 1-0,44/1,5N 1,5 3x2,0
CSADG 1-0,44/2,5N 2,5 3x3,3
CSADG 1-0,44/3,15N 3,2 3x4,1
CSADG 1-0,44/5N 5,0 3x6,6
CSADG 1-0,44/6,25N 6,25 3x8,2
CSADG 1-0,44/7,5N 75 3x9,8
CSADG 1-0,44/8N 8,0 3x10,5
CSADG 1-0,44/10N 10,0 3x13,1
CSADG 1-0,44/12,5N 12,5 3x16,4
CSADG 1-0,44/15N 15,0 3x19,7
CSADG 4-0,44/20N 20,0 3x26,2
CSADG 4-0,44/25N 25,0 3x328
CSADG 4-0,44/30N 30,0 3x394
CSADG 3-0,44/40N 40,0 3x52,5
CSADP 3-0,44/50N 50,0 3x65,6
Three-phase capacitors 525V, 50Hz, IP 20, MKP, dry, delta
Type Output Current
Tun MouwHocTb Tok
Qn In
[kvar] [A]
CSADG 1-0,525/2,5N 2,5 3x2,7
CSADG 1-0,525/5N 5 3x55
CSADG 1-0,525/8N 8 3x838
CSADG 1-0,525/10N 10 3x11,0
CSADG 1-0,525/12,5N 12,5 3x13,7
CSADG 1-0,525/15N 15 3x16,5
CSADG 1-0,525/20N 20 3x22,0
CSADG 4-0,525/25N 25 3x275
CSADG 4-0,525/30N 30 3x33,0
CSADG 3-0,525/40N 40 3x44,0
CSADP 3-0,525/50N 50 3x55,0

Single-phase units type CVADG ..., CVADP ..., CVAKP ... on request.

Other voltage, power and frequency on request.

TpéxdasHble koHaeHcaTopbl 440V AC, 50 Hz,MKP cyxue,
BKIIOYEHUE B TPEYroJIbHUK

Capacitance Dimensions Weight
EmkocTb Pasmepb! Macca
Cn DDxH

[UF] [mm] [ka]
3x82 0,6
3x13,7 0,6
3x17,3 0,7
3x274 85x 175 0,8
3x34,3 0,9
3x411 0,9
3x439 1,0
3x54,8 1,1
3x68,5 85 x 245 1,1
3x82,2 1,2
3x110 1,7
3x137 110 x 245 1,9
3x 164 2,1
3x219 31
3% 274 136 x 261 38

TpéxdasHble koHgeHcaTopbl 525V AC, 50 Hz,MKP cyxue,
BKIHOYEHUE B TPEYroNibHUK

Capacitance Dimensions Weight
EmkocTtb Pa3mepbl Macca
Cn @ DxH

[1F] [mm] [kg]
3x9,6 0,6
3x19,3 0,7
3x308 85x175 09
3x38,5 1,0
3x48,1 1,1
3x57,8 R 12
3x77,0 1,7
3x96,3 110 x 245 1,9
3x115,5 2,1
3x154,1 2,9
3x 1926 136x 261 38

Mo TpeGOBaHM}O 3aka34yMka MOXHO 3aKa3aTtb O,D,HO(baSHOE WUCNOJHeHne C TUNoBbIM

o6o3HayeHnem CVADG ...CVADP....CVAKP....

KOH,U,eHcaTOpr Ha Apyrue HanpshkeHus, MOLWHOCTU U HacTOTy MOXHO M3roToBUTb

no 3akasy.

ZIE|Z

Drawing
Yepréx

WWMNMNRN - & a8 8 8 x

Drawing
Yepréx

WWMNN - A a xaa
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Z E Z LOW-VOLTAGE CAPACITORS
KOMNEHCAUNOHHbBIE KOHOEHCATOPbI HU3KOIO HAMPAXEHUA

Dimensional Drawings [aGapuTHbIe YepTexm

Drawing No. / FabapuTHbIii YepTéx Ne 1 Drawing No. / Fa6apuTHbIi YepTéx Ne 2 Drawing No. / Fa6apuTHbIi YepTéx Ne 3

[Ted
™
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Drawing No. / FabapuTHbIi YepTéx Ne 4a Drawing No. / Fa6apuTHbIi yepTéx Ne 4b
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CLAMPS FOR CYLINDRICAL CAPACITORS

XOMYTbI anda umnnHgPUYECKMX KOHOEHCATOPOB

Clamp type A... / XomyT TUna A...

R RS

| <
. 5?4\\\ :
M4 D
Type Diameter Dimension Dimension
Tun  [Ouavetp Pasmep Pasmep
" "B
A1-85 85 14 104
A1-110 110 114 104
A1-136 136 140 104

Clamp type F... / XomyT TMRa F...

[
]

or T

Clamp type B... / XomyT Tvna B...

,,,,,,,,,,,,

,,,,,,,,,,,

Type Diameter Dimension
Tun  [Onavetp Pasmep

B1-85 &85
B1-110 <110
B1-136 136

type F1-85 for diameter 85mm
Tun F1-85 gna guametpa 85

type F1-110 for diameter 110mm
Tun F1-110 gna anametpa 110

B
104
104
104

Clamp type D1-85... / XomyT Tvna D1-85...

Dimension
Pasvep

Clamp type C... / XomyT Tvna C...

Type Diameter Dimension
Tun  [Ouavetp Pasmep

C1-85

C1-110 @110

ZIE|Z

i

eIl
el

FIL

Rl

o

104

14

104

229
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DETUNED REACTORS LV

SALLUTHBIE APOCCEJIN HU3KOIO HAMNPAXEHUA

Application:

Very frequent use of electronic devices with non-
linear waves leads to a distortion of sinusoidal
voltage and current now. These include:
switching power supply, welding machines,
drives, arc furnaces, inverters and rectifiers.
Distortion of sinusoidal harmonic waves has
resulted in current increase of power capacitors
and other parts of the system as well as the
possibility of capacitor resonance with other
inductive loads (transformer ). As a result of
these phenomena it can lead to the destruction
of all components used in power factor correction devices.

The solution is the use of detuned (protection) reactors forming a series
resonant circuit with capacitors (typically 189 Hz) . Reactors connected with
capacitors prevents unnecessary resonance and also acts as a broadband filter.
Mostly it is appropriate to use the reactors when the voltage distortion THDu is
more than 3%.

Construction

Reactors ZEZ SILKO are manufactured from high grade transformer sheets,
aluminum bands and copper wires. Thanks to this feature reactors have a high
linearity and low losses. Vacuum impregnation by a special resin provides high
voltage stress, minimum noise and long lifetime. Reactors are equipped with
thermal protection to prevent overheating, winding outlets are terminals (Cu
wire) or flat busbars (Al band). Cu reactors can be supplied with a cable length
of1m.

Installation instructions

When installing detuned reactors it must be carefully considered all aspects of
the power factor devices, preferably to do an analysis of network parameters.
Then decide on the reactor power (inductance) and detuned frequency (134,
189, 210 Hz). Since the resonant circuit capacitor - reactor generates heat, it is
necessary to ensure an appropriately dimensioned cooling of PFC device.
Reactors in the above mentioned circuits cause increase of voltage on
capacitors. For this reason it is necessary to use capacitors at a higher voltage
than the network rated voltage (e.g. 440 V capacitors for 400 V network at a
frequency of 189 Hz , p = 7%).

MpumeHeHue:

B HacTosilee Bpemsi OYeHb 4acToO MpUMEHeHue
9NEKTPOHHBIX ~ YCTPOWCTB € HEMMHENHbIMM
XapaKkTepucTMkamn  MpUBOAUT K UCKaXEHWHO
CUHycOMAbl HanpskeHus 1 Toka. K Takum
YCTPOWCTBAaM OTHOCATCS : BKIOYAEMbIE UCTOYHUKM
HanpsHKeHWs, CBapoYHble aBTOMAThI, ynpaBnsemble
[BUraTenu, [yroeble MeYn, MHBEPTOPbl W
BbINPAMUTENN.  VcKaxeHne  CUHycoWAanbHbIX
MpOLIECCOB BbICLIMMI rapMOHMKaMW B peynbTaTe
BEAET K MOBBLILLEHMIO TOKA KOHAEHCATopa 1 ApYrinX
yacTel CUCTEMbI @ Takke BO3MOXHOCTM Pe3oHaHca
VHAYKTUBHBIMM Harpyskami ( TpaHccopmatopamu) . B
MOXET MPOM30ATM pa3pyLLEHME BCEX KOMMOHEHTOB

KoHOeHcaTopa C ApYrmMu
pesynbTate Takux SBREHUN
npUMeHseMbIX B KOMMEHcaLMoHHOM obopyaoBaHuu. PelleHnem npobnemsl sensetcs
NpUMEHEHNE Tak HasblBaeMbIX MOLABNSIOLLMX ( 3aLUMTHBIX) LPOCCENEN, KOTOPble BMECTE
C KOHAeHcaTopamu 00pasylT pe3oHaHCHbI KOHTYp ( 0Bbl4HO Ha 4actoTe 189 Iu).
[poccenu, BKIOYEHHbIE C KOHAEHCATOPaMM, NPENSTCTBYHOT HEXENaTENbHOMY PE30HAHCY

a Takke [OEACTBYIOT Kak LUMPOKOMOMOCHbIA unbTp. B GomblumHCTBE CryyaeB
PEKOMEHAYETCS NPUMEHSITb POCCENM NpW UCKaxeHUn HanpskeHus THDU Bobiwe 3%.

KoHcTpykuus

IOpoccerm  ZEZ SILKO u3roToBneHbl U3 BbICOKOKAYECTBEHHOM TPaHCHOPMATOPHOM
MNCTOBOA CTanW, amioMUHWEBBLIX MEHT MMM MefHbIX NpPoBOAOB. brnaropaps atomy
0bnagaloT BbICOKOW NMHENHOCTBIO W HU3KUMM noTepsamu.  BakyymHas wumnperHauns
cneuvanbHoi CMomoli  obecneynBaeT BbICOKYID — Harpy304Hylo CMocoBHOCTb Mo
HanPSHXKEHWI0, MUHUMAMbHBIA WyM 1 GOMbluylo JOAroBEYHOCTb.  [poccenu umerot
TEMNEePaTYpHbIt JATYWK, NPENSATCTBYOLWI NeperpeBy, OKOHYaHUS BUTKOB BbIBEAEHDI HA
knemmHuk (- Cu npoBoaa) unm nnockyto wWuHy ( anst AL neHTa), npu HeobxoaumocTu
AononHeHHble kabenem anuHon 1m (y Cu gpoccenei)

WHCTpyKumMs no MOHTaxy

[Mpn ycTaHoBKe MOAABAAIOWMX ApOCcEnel HeobXoAMMO TLATeNbHO OLEHUTb BCe
acnekTbl KOMMEHCALMOHHOTO 0BOpYAOBaHWs, MPOBECTM aHanu3 napameTpoB CETW.
[lanee nNpuHATL peLueHre 0 MOLLHOCTY ( MHAYKTMBHOCTY) Apoccens v € yacToTbl ( 134,
189 210 I'u). lMockonbky PEe30HAHCHBIN KOHTYP KOHAEHCATOp-ApoCCenb reHepupyet
Tenno, Heobxoanmo obecneynTb COOTBETCTBEHHO pacCyMTaHHOe OXNaxaeHue
KOMMEHCALMOHHOMO YCTpolicTBa.  [lpoccenu B yKa3aHHbIX KOHTYpax BbI3biBalOT
NOBbILIEHHOE HanpsXeHWe Ha KoHgeHcaTopax . [lo aToi npuumHe Heobxoaumo
NPUMEHSTb KOHZEHCATOpbl Ha 6onee BbICOKOE HaNPsKEHWE, YEM HOMUHArbHOE
HanpskeHue ceTu ( Hanpumep, 440B ans cetn 400B npu yactote koHTypa 189 I,

Recommended torques of Al reactors with busbars : p=7%).
M6:  7-9Nm PekomeHayemble 3aTsirvBatoLLe MoMeHTbl AL gpocceneii ¢ LHamm:
M8:  8-10 Nm M6: 7-9Nm
M10: 11-14 Nm M8:  8-10 Nm
M12: 15-20 Nm M10: 11-14 Nm
M12: 15-20 Nm

Technical data TexHuyeckne napameTpbl
Type Power of capacitor-  Power of capacitor Capacitance Inductance Rated current Linearity Losses
Tun -reactor at440Vv of capacitor of reactor HomuHanbHbIi current AdhchekTMBHBIE

MowwHocTb napbi MouwHocTb EmKoCTb KoHpeHcaTopa, MHAYKTMBHOCTL — @MKOCTHOI TOK Tok novepu

KonpeHcaTop-apoccenb KoHAEHCaToOpa NpyU MO CXeMe B TPeYromnbHMUK Npoccens NWUHEHHOCTH
440V
QKomp [kvar] Qkond [kvar] Ckond [WF] La [mH] IN = l1n [A] ILin [A] Pv-Therm [W]

TKC1-01-189/400/440 0,9 1 3x55 43,129 1,28 2,0 5
TKC1-02-189/400/440 1,8 2 3x11,0 21,565 2,57 4,1 14
TKC1-02,5-189/400/440 2,2 2,5 3x13,7 17,252 3,21 51 21
TKC1-03,15-189/400/440 2,8 3,15 3x17,3 13,694 4,04 6,5 34
TKC1-05-189/400/440 44 5 3x274 8,627 6,41 10,3 37
TKC1-06,25-189/400/440 5,6 6,25 3x34,3 6,902 8,02 12,8 56
TKC1-07,5-189/400/440 6,7 7,5 3x41.1 5,751 9,62 15,4 22
TKC1-10-189/400/440 8,9 10 3x54,8 4,319 12,8 20,5 36
TKC1-12,5-189/400/440 11,1 12,5 3x68,5 3,455 16,0 25,6 50
TKC1-15-189/400/440 1858 15 3x82,2 2,875 19,2 30,7 50
TKC1-20-189/400/440 17,8 20 3x109,6 2,169 25,6 41,0 82
TKA1-25-189/400/440 22,2 25 3x137,0 1,727 32,1 51,4 114
TKA1-28,1-189/400/440 25,0 28,1 3x154,0 1,535 36,0 57,6 144
TKA1-2x28,1-189/400/440 2x25 2x28,1 2x3x154 2x1,53 2x36 2x57,6 2x130
TKA1-30-189/400/440 26,7 30 3x164,4 1,438 38,5 61,6 144
TKA1-40-189/400/440 35,6 40 3x219,2 1,080 51,3 82,1 144
TKA1-50-189/400/440 444 50 3x274,0 0,864 64,1 102,6 145
TKA1-56,2-189/400/440 50,0 56,2 3x308,0 0,768 72,1 115,4 175
TKA1-75-189/400/440 66,6 75 3x411,0 0,576 96,2 153,9 186
TKA1-100-189/400/440 88,8 100 3 x548,0 0,432 128,2 205,2 235
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DETUNED REACTORS LV
3ALLNTHBLIE APOCCEJIN HU3KOIO HAMNPAXEHUA

Dimensions

TKC1

TKA1

Type/Tun
TKC1-1-189/400/440
TKC1-1,5-189/400/440
TKC1-2-189/400/440
TKC1-2,5-189/400/440
TKC1-3,15-189/400/440
TKC1-4-189/400/440
TKC1-5-189/400/440
TKC1-6,25-189/400/440
TKC1-7,5-189/400/440
TKC1-8-189/400/440
TKC1-10-189/400/440
TKC1-12,5-189/400/440
TKC1-15-189/400/440
TKC1-20-189/400/440

Type/Tun
TKA1-25-189/400/440
TKA1-28,1-189/400/440
TKA1-2x28,1-189/400/440
TKA1-30-189/400/440
TKA1-40-189/400/440
TKA1-50-189/400/440
TKA1-56,2-189/400/440
TKA1-60-189/400/440
TKA1-75-189/400/440
TKA1-80-189/400/440
TKA1-100-189/400/440

UN kond

Un

fN

Type Tun : TKC1

QKond

QRO

A
150
150
150
150
150
150
150
150
180
180
180
180
180
180

A
235
235
235
255
255
250
250
285
305
305
305

B
90
90
90

90
90
90
90
100
100
100
10
120
120

B
150
150
150
160
160
185
185
185
190
190
190

c
160
160
285
195
195
215
215
235
255
255
255

Pasmepbl

C
155
155
155
155
155
155
155
155
180
180
180
180
180
180

D
150
150
150
150
150
150
150
175
175
175
175

D
75
75
75
113
75
75
75
75
100
100
100
100
100
100

E
93
93
93
93

125
125
128
120
120
120

70
70
70
70
70
70
70
70
73
73
73
83
93

F
7x14
7x14
7x14
9x17
9x17
9x17
9x17
9x17
11x19
11x19
11x19

F
7x12
7x12
7x12
7x12
7x12
7x12
7x12
7x12
7x14
7x14
7x14
7x14
7x14
7x14

75
75
75
10,5
10,5
10,5
10,6
12,5
12,5
12,5
12,5

ZIE|Z

H Weight / Macca
M4 45
M4 45
M4 45
M4 45
M4 45
M4 45
M4 45
M4 45
M6 73
M6 73
M6 75
M6 8,6
M6 1
M6 1

H Weight / Macca
M6 13
M6 13
M6 25
M8 17
M8 17,5
M8 23
M8 23
M8 26
M8 31
M8 34
M8 34

- rated voltage of capacitor [V] / HoMnHanbHOe HanpskeHue koHaeHcaTtopa [V]

- rated voltage — power supply [V] / HoMuHanbHoe Hanpskenne cetu [V]

- resonance frequency [Hz] / pe3oHaHcHas yactoTa [Hz]

- rating of capacitor at UN kond [kvar] / MoLHOCTb kKoHAeHCaTopa Ha UN kond

Q @ Q
I'H/ b [
A £5

Type /Tun: TKA1
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MEDIUM VOLTAGE CAPACITORS

KOMNEHCAUNOHHBIE KOHOEHCATOPbLI BbICOKOIO HAMPAXEHUA

3
|
8

Application
The capacitors are designed for power factor correction and harmonics filtration at
medium voltage.

Construction

The construction of the dielectric is all-film. The dielectric is polypropylene foil
impregnated with synthetic liquid known under the trade name JARYLEC, which is
harmless to health and environmentally friendly. Electrodes are of aluminium foil. This
construction ensures extremely low losses of capacitors.

Three-phase units are in star - Y connection, single-phase units are in
| connection. The capacitors have internal discharge resistors decreasing voltage to
75V within 10 minutes. All three-phase and single-phase units are in a dead case.

Options

e internal fuses

e live case

e pressure sensor 230 V

Installation instructions

o to prevent mechanical stress of the insulators

e max. torque for clamping bolt of insulators M12 — 20/25 Nm (as table Bushings)

o max. torque for clamping bolt of grounding clamp M10 - 15 Nm

e min. distance between capacitor cans — 60 mm

o to check all electric connections and visually check the tightness of the capacitors
after several days of operation

e device must be discharged before manipulation with capacitor cans or capacitor
terminals and the terminals must be short-circuited

Other voltage, power, frequency and insulating levels are available on request.

R e

MpumeHeHue
KoHpeHcaTopbl npeaHasHayeHbl A KOMNEHcaLun peakTMBHON MOLLHOCTU U Ans
bUnbTPaLNM BbICLLMX FAPMOHMK

KoHcTpykuums

KoHcTpykums ananektpuka B ucnonHenum all-film(uenonnéxoyras) . JuanekTpukom
CAYXMT NONMUNPONMUIEHOBAs NNEHKA UMMPErHUPOBaHHAs CUHTETUYECKOI KUAKOCTbIO
nog Toproeoi Mapkoit JARYLEC, kotopasi 6e3BpesiHa 15l YeNoBeKa W OKpyKatoLLeit
cpeabl. Onektpodbl — 0bpasyeT anioMuHueBas onbra. Takas KOHCTPYKLMS
obecneunBaeT OyeHb HU3KME MOTepU KOHAeHcaTopoB. CoeavHEHWE aKTUBHbIX
yactei y TpéxdasHbIx KOHOEHCATOPOB MO Cxeme B 3Be3ay v obosHavaeTcs ,Y*, y
ofHohasHbIx obosHavaeTcs |“. KoHmeHcaTopbl MMET BCTPOEHHbIE pa3psiaHble
Pe3NCTOPbI, CHUXKatOLLMe HanpsikeHne Ao 75B B TeueHne 10 MuHyT. TpéxdasHble 1
0fHo(a3Hble KOHAEHCATOPbI 0BLINHO MOCTABASIOTCA B NOMHOCTBIO N30MMPOBAHHBIX
Koprycax.

Onuumn

® BHYTpEHHIe NpefoXpaHnuTenu
® KOpMyC Nop, MOTEHLMANoM

® [aTumk no fasneHuto ( 230B)

WHeTpyKuma no yctaHoBke

® Henb3sl [onycKaTb MeXaHUYECKON Harpy3ku NPOXOAHbIX U30NSITOPOB

® KOHTaKTHYK YacTb MPOXOAHbIX M30onaTopoB M12 3atarMBaTh MakC. KpyTSLLUM
momeHToM 20/25 Nm (cornacHo Tabnuue MpoxoaHble M30AATOPbI)

® 323eMNSIOWMIA KOMOUHMPOBaHHbIA BUHT M10 3aTaruBath Makc. KpyTALLMM
MomeHTOM 15Nm

o cobnoaatb paccTosiHe MeXay CTeHKaMu KOHAEHCATOpOB  MUHUManbHO 60MM
e npu 3anycke B paboTy nocne HeckonbkUX AHe paboTbl KOHAEHCATOpoB
MPOBEPUTb  NEKTPUYECKNE COEANHEHWS M BU3yanbHO MPOBEPUTL repMETUYHOCTb
KOHAEHCATOPOB ( HanMuue Teuw, NpocaumBaHus )

® Py MaHUNYMSALMY C KOPMYCamn KOHAEHCATOPOB UM C MPOXOAHBIMY N30NATOPaMM,
KOHAEHCATOPb! JOMKHbI BbiTb Pa3pskeHbl @ KOHTAKTbI KOHOEHCATOPOB AOMMKHbI
ObITb 3aKOPOYEHI

KoHpeHcaTopbl Ha MHble HanpshkeHWsl, MOLLHOCTM, YacToTbl U YPOBEHb WU30NALAM,
KOTOpbIe He ykasaHbl B TaBNMLaX, MOXHO M3rOTOBMTL MO 3akasy.
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MEDIUM VOLTAGE CAPACITORS
KOMNEHCAUMNOHHbBIE KOHOEHCATOPbLI BbICOKOIO

ZIE|Z

HAMNPAXEHUA
Technical Data and Limit Values TexHuyeckne napameTpbl U NpeaenbHbIe 3HaYEeHUSs
Rated voltage / HoMMHanbHble HanpskeHUs: Un Single-phase / OpHodhastbie: 1-24 kV 25-1000 kvar
Three-phase / TpéxdpasHble: 1-15kV 25 - 1000 kvar
Rated frequency / HoMuHanbHas YacTota: fN 50/60 Hz
Standards / CTanaapte!: IEC 60871-1 EN60871-1  GOST 1282-88
Max overvoltage / MakcuManbHoe AonyCTUMOe Umax UN + 10 % up to 12 hours daily Un + 10 % makc. 12 4acos 3a cyTku
HanpsixeHue: UN + 15 % up to 30 minutes daily UN + 15 % makc. 30 MUHYT 3a CyTkM
Un +20 % up to 5 minutes Un + 20 % makc. 5 MuHyT
UN + 30 % up to 1 minute Uy + 30 % makc. 1 MuHyTa
Overcurrent (according to above standards) Imax 1,5xIN
| MakcuManbHbIN JONYyCTUMBbIN TOK: Is 3xIN
Capacitance tolerance / MorpewHocTb 8MKOCTY: 5/+10%
Test voltage, terminaliterminal Urr 2,15xUNAC, 10s (43xUnDC, 105s)
| UcnbiTaTenbHoe HanpsikeHne Mexay KnemMmamu:
Test voltage, terminal/case / UcnbiTaTensHoe Utc According to the insulating level, for 10 s /B cootBeTcTBIM C ypoBHEM M3onsumun 10 s
HanpsKeHue Mexay COeAMHEHHLIMU KeMMaMu 1
Kopnycom:
Inrush current / YaapHblii Tok: max. /makc. 300 x Iy
Losses / Motepu  dieletric / ananekTpuka: tan & 0,06 W/kvar
total / o6wwe : 0,2 Wikvar
Statistical life expectancy / Oxupaemas > 150 000 hours / > 150 000 yacos (Standard contitions / CTaHzapTHble ycnoBus)
[ONTOBEYHOCTb:
Protection degree / CTeneHb 3awmTbi : IP 00 (IP 54 cover on request - up to 12 kV) / IP 00 (no Tpe6osanuto IP 54 - do 12 kV)
Ambient temperature / TemnepaTypa okpyxatoweit °C -25/C -max. temp. 50 °C / makc. Temnepatypa 50 °C
cpeab! : - highest over period of 24 h: 40 °C / makc. cpefHee 3HayeHve 3a 244. 40 °C
- highest over period of 1 year: 30 °C / Makc. cpegHee 3Hauyenme 3a rog 30 °C
-50/D - on request / no TpeboBaHmio

Cooling / OxnaxgeHue:

Humidity / [lonycTumas oTHocuTenbHas
BNaXHOCTb:

Altitude / BbicoTa Hap ypoBHeM Mopsi:
Mounting position / MoHTaxHOe nonoxeHue :
Mounting / YctaHoBkKa:

Case / Kopnyc:

Dielectric system / Cuctema auanekTpuka :
Impregnation / UmnperxaHT:

Discharge resistors / Pa3psigHble pe3vcTopbl:

Three-phase capacitors - type CPEFS 25-voltage (kV) /power (kvar),

50 Hz,Y connection, IP00

Power
MowHocTb

Qn A

[kvar] [mm]
50 145
100 145
150 145
200 145
250 145
300 145
350 175
400 175
450 175
500 175
550 175
600 175
650 200
700 200
750 200
800 200
1000 200

Dimensions
Pa3mepbl

naturally air cooled / Bo3gyxom, , ecTecTBeHHoe
IP 00 - max. 95 %, IP 54 - max. 95 %

max. 4 000 m above sea level / makc. 4000 M Hag, ypoBHEM MOpsi

vertical and horizontal (narrow side) / BepTukanbHOe 1 ropu3oHTanbHOE (Ha y3Koii CTOpOHE)

side brackets, bottom brackets / 6okoBble fepxaTenu, HIKHNE KPOHLUTEHbI

stainless-steel, for indoor/outdoor installation / HepxagetoLLas cTanb, Ans BHYTPEHHETO 1 BHELHETO UCMOMHEHMS
all film / all-film

JARYLEC (environmentally-friendly, non-toxic, non-PCB)
/ JARYLEC - cuHTeTMYECKas XMAKOCTb , Bruonornyeckn ytunusmpyemas, 6es PCB
built-in - 75 V, 10 minutes / BcTpoerHble (75V Ao 10 MuHYT)

TpéxdasHble koHgeHcatopbl -tun CPEFS 25-Hanpsikenue (kB)/ mowHocTb
(kvar), 50 'u, Bkntouenme Y, IP00

Weight Drawing No.
Macca Yepréx
B

[mm] [ka]

180 15 3/4
250 20 3/4
330 25 3/4
420 31 3/4
480 34 3/4
550 39 3/4
500 45 3/4
570 47 3/4
640 52 3/4
710 57 3/4
740 60 3/4
810 65 3/4
760 68 3
820 73 8
870 78 3
910 81 8
1130 100 3
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MEDIUM VOLTAGE CAPACITORS
KOMNEHCAUMOHHbIE KOHAEHCATOPbI BbICOKOIO
HANPAXEHUA

ZIE|Z]

Single-phase capacitors — type CUEFS 25-voltage (kV) /power (kvar), OpHodasHble koHaeHcaTopbl — CUEFS 25 —HanpsikeHue (kV)/mowHocTb (kvar) 50

50 Hz, | connection, IP00

HZ, Bkntoyenue |, IP00

Power Dimensions Weight Drawing No.
MowHocTb Pasmepb! Macca Yepréx
Qn A B
[kvar] [mm] [mm] [kg]

50 145 180 18 112
100 145 250 19 112
150 145 330 27 12
200 145 420 33 112
250 145 480 37 12
300 145 550 41 112
350 175 500 44 1/2
400 175 570 49 112
450 175 640 54 112
500 175 710 60 112
550 175 740 62 112
600 175 810 67 112
650 200 760 73 112
700 200 820 76 112
750 200 870 80 112
800 200 910 84 112

1000 200 1130 102 112

Bushings - Porcelain bushings for outdoor installation lMpoxopaHkie nzonatopk = apdoposble NPOXOAHbIE U30NATOPbI ANS BHELUHEN YCTAHOBKM.

Type Insulating level Max. operating network voltage Creepage distance Height ~ Terminals Max. torque Weight
Tun YpoBeHb Makc. paboyee HanpsikeHue ceTn  PaccTosiHie Mexay npoxogHeiMu  Beicota  3axumbl MakcumanbHeiin Macca
130nALMm Um u3onatopamu Hs 3aTAMMBAOLLMA MOMEHT

kv] kv] [mm] [mm] [mm] [Nm] ka]
M2 10/40 3,6 75 85 M12 20 0,5
M1 20/60 72 260 160 M12 20 1,0
M1 2875 12 260 160 M12 20 1,0
C3 38/95 17,5 317 232 M12, M16 25 1,2
C4 50/125 24 457 274 M12, M16 25 1,8
C5 701170 36 635 315 M12, M16 25 25
C6 95/200 52 746 355 M12, M16 25 2,8

Standard insulation levels for Um < 52 kV CranpapTHble ypoBHU usonsauuu ans Um <52 kV

Highest voltage for equipment Um (RMS)

MakcumanbHoe Hanpskeue ans obopynosanus  Um (3pekTUBHOE 3HaYEHNE)

Rated power-frequency short duration withstand voltage (RMS)

HomwuHanbHoe KpaTkoBPEMEHHOE UCTIbITaTENbHOE HaNpsKeHWe CETEBON YacToTbl ( IeKTUBHOE 3HaUEHME)
Rated lightning impulse withstand voltage (peak)

HomwuHanbHoe ucnbiTaTenbHoe HanpskeHne aTMocdepHoro MMMynbca ( MMKOBOE 3HaYeHNe)

kvl 24 36 72 12 1756 24 36 52
kv 8 10 20 28 38 50 70 95
kvl 35 40 60 75 95

125 170 200

Drawings of Bushings

[ ]

Paamepbl NpoxoAHbIX M30NATOPOB

Mxx

max.25Nm
I.

Mxx
max.25Nm

0

<

M12
max.20Nm M12
— max.20Nm
R A |
© Iy ~
(it S
1 38
.1




MEDIUM VOLTAGE CAPACITORS Z E Z
KOMMNEHCAUMOHHBLIE KOHAOEHCATOPbI BbICOKOIO
HATMPAXEHUA

Dimensional Drawings [abapuTHbIie YepTexu

Drawing No. / FabapuTHbIii YepTéx Ne 1 Drawing No. / FaGapuTHbIi yepTéx Ne 2

1
!
i T
(]
193 L
o
I |
" I | | I
“ i 75 i | ‘ I |
g =i L 318s7 | 2| 1175,
— - B 392 47 - - A
DETAIL VIEW DETAIL VIEW
@ 9x16 9x16
L 350 ‘!
430

Drawing No. / FaGapuTHbIi yepTéx Ne 4

, F max.

C +10

318 7 g“ =i 75 i= i i - S ..
- 392 +7 - B A _ . |
| DETAIL VIEW B - ‘i 75 L
- | A
P 11x18 ) DETAIL VIEW
D 9Ix16
Y | 11x18
N @ 9x16
50 g‘
B 350 B
N 430 -
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Construction

ZIE|Z

DETUNED REACTORS MV

NOAABJIAOLWME APOCCEJIN BbICOKOIO HAMPAXEHWUA

L T

Standard design is intended for detuned capacitor banks. Reactors have high
linearity, low losses and minimal noise. Inductance is fixed to the exact value
with tolerance of —1/+3%. Reactors are designed for capacitors at 7200 V (grid
6000 V) and 12000 V (grid 10000 V), 50 Hz and tuned to resonance frequency
of 189 Hz. Reactors are wound on Fe core with insulation class ,B".

Function of reactors

e Limiting inrush current during switching of capacitors.
e Limiting resonance and protection of capacitor banks against over loading

arising form higher harmonics.
o Avoiding loss of power frequency (power remote control) from general power

company.

e Getting power resonance circuits tuned to higher harmonic frequencies.

7200 V, 189 Hz (7%)

Type / Tun

150-189/6000/7200
300-189/6000/7200
600-189/6000/7200

12000 V, 189 Hz (7%)
Type / Tun

150-189/10000/12000
300-189/10000/12000
600-189/10000/12000

Capacitor power
MowwHocTb koHAeHcaTopa
Qn [kvar]

150
300
600

Capacitor power
MowwHocTb koHAeHcaTopa
Qn [kvar]

150
300
600

Inductance
WHpykTMBHOCTL
Ly [mH]
77,0
38,5
19,25

Inductance
MHpykTMBHOCTL
Ly [mH]
213,8
106,9
53,4

Other specifications (voltage, power, frequency) are available on request.

KoHcTpykums

CraHpapTHas KOHCTPYKUWS MpedHasHayeHa Ans 3alMLEHHBIX KOMMEHCaUWOHHbIX BH
6atapeit. OTnMYAIOTCS BBICOKOW NMHEMHOCTbIO, HUKUMM MOTEPSMU U MUHWUMAbHBIM
LwymoM. TOYHO HaCTPOeHHas MHAYKTUBHOCTb UMEET rapaHTUPOBaHHYI0 NOrpeLlHocTb LN
-1/+3%. [Jpocceny CKOHCTPYMPOBaHb! 415 KOHAEHCATOPOB C HOMUHAMBHbBIM HaMpPSKEHNEM
7200 V (ceTb 6000V) 1 12000 V (ceTb 10 000V), 50 Hz n Ha pe3oHaHcHyto YacToTy 189
Hz. [poccenn B ucnonHeHun ¢ xenesubiM (Fe) sapom, CnpoekTupoBaHbl Ans
TemnepaTtypHol usonsuum B

®yHKumMa gpocceneil B 3aWMTHLIX KOMMNEHCALUOHHBIX YCTPOMCTBAX

® OrpaHnyYeHne amnInUTyabl TOKOBbIX MMMYNbCOB NPK BKIKOYEHWM

® OrpaHWYEHNe Pe30HAHCHbIX SBMEHUIA W OXpaHa KOHAEHCATOpHoW OaTapen oT
neperpy3kv B pesynbTate LENCTBUS BbICLUNX FapMOHMK

® MpensaTCTBUE «OTKAaYMBaHMIO» Hecylel yactoTel HDO (MaccoBoro AMCTaHUMOHHOMO
yNpaBrnexus) U3 CeT aHeprocucTembl

® [Nf CO30aHMA Kackaja «OTKAYMBAIOLLMX» CUMOBLIX PE30HAHCHBLIX KOHTYPOB,
HACTPOEHHBIX HA YaCTOTbI BbICLUMX raPMOHUK

7200 V, 189 Hz (7%)

Current Dimensions (WxDxH) Weight
Tok Pa3mepb! (LLIxMxB) Macca
In[A] [mm] [ka]
12 955 x 425 x 650 185
24 1215 x 475 x 700 267
48 1175 x 500 x 770 356
12000 V, 189 Hz (7%)
Current Dimensions (WxDxH) Weight
Tok Pa3mepb! (LLIxMxB) Macca
In[A] [mm] [ka]
6,85 845 x 425 x 800 194
13,7 1050 x 500 x 840 307
274 1380 x 525 x 890 448

[Lpyrve napameTpbl ( HANPSKEHMS, MOLLHOCTb, 4acTOoTa) - MO XenaHuo
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INRUSH CURRENT REACTORS MV 7,2/12 kV - INDOOR
PEAKTOPbI BKITIOYEHUA BbICOKOIO HAMPAXEHWUA 7,2/12 Kv

—-BHYTPEHHEE UCNOJIHEHUE

ZIE|Z

Application/Design

Standard design is intended for high voltage
capacitor banks as protection against very high
peak currents during switching (inrush current).
Max rated voltage 40 kV, max rated current 1000
A. Standard rated voltage 7,2 and 12 kV.
Insulation class is ,F*.

Temperature class/TemnepaTypHblit knacc:
Cooling/OxnaxaeHue:
Protection degree/CTeneHb 3awuThi

Dimensional Drawing

Type Un
| Tun

(kV)
IC reactor 7,2 kV, 50 A, 0,05 mH 72
IC reactor 7,2 kV, 50 A, 0,1 mH 7,2
IC reactor 7,2 kV, 100 A, 0,05 mH 7,2
IC reactor 7,2 kV, 100 A, 0,1 mH 72
IC reactor 7,2 kV, 150 A, 0,05 mH 72
IC reactor 7,2 kV, 200 A, 0,1 mH 72
IC reactor 12 kV, 100 A, 0,1 mH 12
IC reactor 12 kV, 150 A, 0,1 mH 12
IC reactor 12 kV, 200 A, 0,1 mH 12

(A)

50
50
100
100
150
200
100
150
200

Lo
(mH)

0,05
0,1
0,05
0,1
0,05
0,1
0,1
0,1
0,1

397
397
465
491
405
473
650
657
650

[abapuUTHbIA YepTéx

MpumeHerwne | KoHcTpyKuus

CraHpapTHas KOHCTPYKUMS NpeaHasHaveHa ans BB
Oatapei komneHcauum kak oxpaHa KoHpeHcatopos
OT BbICOKWMX 3HAYeHMl TOKOB BKIKOYEHWs ( inrush
current) . MakcumanbHoe HOMUHaNLHOE HanpskeHne
peaktopoB 40 kV, HomuHanbHble Toku go 1000A.
OBbIYHO M3roTaBNMBAIOTCS Ha HanpshkeHus 7,2 u 12
kB. Wcnonnenne cnpoektupoBaHo ana Knacca
n3onsyum F.

AN
IP 00

Outer dimensions
| Paamepbl
(mm)

B
400
450
430
500
520
600
480
520
560

c
357
390
397
416
450
480
447
464
498

AS

Mounting holes span (mm) Weight

| MoHTaxHble oTBEpCTHA / Macca
(kg)

D E %)

337 349 1 16,2
337 374 1 19,3
405 362 1 22,9
405 386 1" 28,7
345 433 1 354
413 465 1" 57,1
590 399 1 354
597 411 1 47,8
590 450 1 57,4
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PFC CONTROLLER PFR6 / PFR12
PErYNATOP PEAKTUBHOW MOLLHOCTU PFR 6 / PFR 12

PFR6/PFR12 is the new range of power factor regulators
using on the highest technology and designed for easy
and effective regulation. Regulator monitors the power
system status and accurately and quickly takes
decisions on the connection or disconnection of
compensation stages in order to reach the preset target
oS Q.

Regulator’s microprocessor records system voltage
and current consumption of the entire operation via
instrument transformer inputs and uses these to
calculate the relationship between active power and
reactive power in the power system.

Regulator calculates the basic harmonic factor of the
active and reactive currents using the FFT algorithm.
Thus precise measurement and control are provided
even if the current waveform is distorted by higher
harmonic components.

e THD measurement
e Alarm output

e FCP System (Fast Computerized Program), minimizes the number of ON/OFF

operations
e displays all measurements on one single display
e connected steps display

e features designed for easy and intuitive handling by the user

o parameter setting in RUN-TIME
e totally digital setting and handling
e 4 quadrant PFC

Technical features:
Supply and measuring voltage:

Current measurement circuit: CT,IN/5
Accuracy of voltage measurement: 1%

Accuracy of current measurement: 1%

Accuracy of cos ¢ measurement: +- 2%, 1 digit
Display:

Output;

Protection degree: IP 51
Dimensions:

Connection:

12-steps regulator

A B

400 VAC (+15/-10%), 50/60 Hz

1 line x 3 digits x 7 segments
+ 20 display icons
relays, max. 250 V/, 10 A, AC1

144 x 144 x 62 mm

namepenme THD
CUTHanu3aLust 0 HapyLLeHusIX (TpeBora)

FCP - cuctema 6bicTporo anroputma (MUHUMM3MPYET KOMMYECTBO BKHOUEHNI)
n3obpaxeHue BCex NapaMeTpoB Ha OHOM Aucniee

Perynatop PFR6/ PFR12 HoBbid  Tvn npubopa
pa3spaboTtaHHoro Anst npocToit U 3dhdheKTUBHON
PerynmpoBKu.

Perynstop KOHTpONMpyeT COCTOsIHWE B CETH
SHEPrOCUCTEMbI W Ha OCHOBE TOMHBIX W BbICTPbIX
pacyéToB MOACOEAMHSIET UMK OTCOEAMHSET
OTLenNbHbIE KOMNEHCALMOHHbIE CTyneHu Ans
BOCTUXeHUs Tpebyemoro cos .
MukponpoLieccop perynstopa CHUMaeT uepes
Bxoabl A/D — npeobpasoBatens HanpsikeHue
cetm n notpebneHne Toka notpebutensmmu (
Hanpumep, LENoro NpeanpusTUs) U pacc-
UWTLIBAET U3 3TUX AAHHbBIX OTHOLLEHWS aKTUBHOM
11 PEeaKTUBHON MOLLHOCTU CETH.

Perynatop  npoBOAWT  pacyéT  OCHOBHOW
rapMOHMKM aKTUBHOTO W PEaKTUBHOTO TOka Mo
anroputmy FFT. Takum  obpasom

obecneunBaeTcs TOYHas (YHKLMS U3MEPEHUS 1
PErynMpoBKA W B YCIOBUSIX UCKAXEHUs NpoTe-
KaHWs TOKA BLICLUAMM rApMOHUKaMK.

KOHCTPYKLMS NSt NETKOro U MpoCTOro ynpaBneHus
nporpaMMUpOBaHue NapameTpoB B paboyem pexume

MOMHOCTBH LMCPOBLIE ANIEMEHTbI MPOrPaMMMPOBAHKS U YpaABEHNS!
4 KBaZipaHTHbII PEXIM PerynupoBku

TexHuyeckue gaHHbIe

Hanpﬂ)KeHme NUTaHNA U U3MEPEHUS:

Bxon U3MEPAEMOro ToKa :

TOYHOCTb M3MEPEHUS HANPSHKEHWST:

TO4HOCTb M3MepeHms Toka:
To4HOCTb M3MepeHns cos @:

[ucnnein

Bbixon:
CreneHb 3aluuTbl:
Pa3mepbl:

MoacoeauHexwue:

12 cTyneHyarbIn perynsrop

COM1 2 3 4 5 6

C D

°
L]
L]
L]
o I/I306pa)KeHMe BKIMIOYEHHbIX CTyI'IEHeI;l
L]
L]
]
L]

400VAC(+15/-10%),50/60Hz
TpaHcopmatop , IN 5

1%

1%

+-2%

OAHOPSAAHBIA(3 LMdpbI, 7CErMEHTOB,
20 cumBonos)

pene, makc. 2508, 10A, AC1

IP51

144x144x62 mm

POWER
W2 D2OSD2® ©O| ST
s1 S2 P 0 400V~
Y I
P1 P2 RELAY | C1..C6
L1 *—o0O O
I:I RELAY | C7..C12

NN

CoM 7 8 9 10 1112
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PFC CONTROLLER SUPER PFR 6/12
PErYNATOP PEAKTUBHOW MOLLHOCTU SUPER PFR 6/12

ZIE|Z

SUPER PFR6/PFR12 controller brings some new
features to the previous version PFR 6/12. These
include the measurement of current and voltage
harmonic distortion, temperature measurement,
RS-485 interface or automatic setup mode.
Regulator monitors the power system status and
accurately and quickly takes decisions on the
connection or disconnection of compensation stages
in order to reach the preset target cos @.
Regulator’s microprocessor records systém voltage
and current consumption of the entire operation via
instrument transformer inputs and uses these to
calculate the relationship between active power and
reactive power in the power system.

Regulator calculates the basic harmonic factor of the
active and reactive currents using the FFT algorithm.
Thus precise measurement and control are provided
even if the current waveform is distorted by higher
harmonic components.

e THDI and THDU measurement
e temperature measurement

e automatic or manual setup

o interface RS-485

e alarm output

o FCP System (Fast Computerized Program), minimizes the number of

switching operations
o display of different values on one single display
o totally digital setting and handling
® 4 quadrant PFC

Technical features:
Supply and measuring voltage:

400 VAC (+15/-10%), 50/60 Hz

Current measurement circuit: CT,IN/5
Accuracy of voltage measurement: 1%
Accuracy of current measurement: 1%
Accuracy of cos ¢ measurement: +-2%
Temperature measurement: 0to80°C

Interface:

Display:

Output;

Protection degree:
Dimensions:

RS-485, protocol MODBUS,
speed 9600, 19200, 38400
4 lines, 15 digits, 55 icons
relays, max. 250 V, 4 A

IP 40

144 x 144 x 62 mm

Connection:
12-steps regulator

P1

L1 —e] 0

VL1

VL2 VL3 VLN

Perynatop SUPER PFR 6/12 umeeT HekoTopble
HOBble (DYHKUWW B CpaBHEHWW C npeablayLuen
Bepcueir PFR 6/12 Hanpumep, wn3mepexue
rapMOHNYECKOTO MCKaXEHWs TOKa W HanpsxeHus,
“3MepeHue TemnepaTypbl, Hanuume uHTepdelica
RS-485 wunu BO3MOXHOCTb aBTOMAaTM4YECKOM
HacTpOWKK perynsatopa.

Perynatop KOHTpoOnMpyeT COCTOSiHME B CETH
SHEProOCUCTEMbI M HA OCHOBE TOYHBIX W BbICTPbIX
pacyéToB MOACOEOMHSIET WNW  OTCOeAMHSEeT
OTAEMNbHbIE  KOMMEHCAUWOHHblE CTyneHn Ans
BOCTUXeHUs Tpebyemoro cos @.

Mwukponpoueccop perynaTopa CHUMaeT uYepe3
Bxoabl A/D — npeobpasoBaTtens HanpskeHue CeT 1
notpebneHne Toka notpebutensmu ( Hanpumep,
Lieroro NpeanpusTis) 1 paccuuTbiBaeT U3 3TUX
[aHHbIX OTHOLUEHUS akTWBHOW W peakTUBHOM
MOLLHOCTK CeTu.

Perynstop npoBoauT pacyét OCHOBHON FapMOHMKK
aKTMBHOrO 11 PeaKkTMBHOrO ToKa No anroputmy FFT.
Takum obpasom obecrneumBaeTcs To4Has PyHKLUS
M3MEepPEHUS W PEryrimpoBKM 1 B YCIIOBUSIX UCKaXKEHMUS

NPOTEKaHNA TOKa BbICLLMMU rapMOHUKaMK.

nHTepcenc RS-485

TexHuyeckue gaHHbIE

Hanpﬂ»(eHMe NUTaHNA U USMEPEHUA:

Bxog U3MepAEmMOoro Toka :

TouHoCTb N3MepEeHUA HanpsKeHNA:

TouHoCTb N3MEepeHUa Toka:

TouHoCTb n3MepeHna cos @:

W3mepeHue Temneparypbi :
KommyHukaLms :

[ucnnen :
Bbixoa:

CreneHb 3aluuThl;
Pasmepbi:

MopcoeauHeHue:
12 cTyneHyaTbIn perynsatop

namepeHne THDI v THDU
“3MepeHre Temneparypbi
BO3MOXHOCTb aBTOMATU4YECKON UMK PYYHON HACTPOMKM

coobueHune 06 owwmbke ( Tpesorm)

FCP - cuctema BbICTporo anroputma ( MUHUMI3ALIMS KOMYECTBa BKITIOYEHII CTYNEHe)
n3obpaxeHne BCex NapaMeTpoB Ha OfHOM Auchree

MOMHOCTBIO LNAIPOBLIE 3MEMEHTLI MPOrPaMMUPOBaHNS U YNpaBneHns

4 KBaApaHTHBI PEXIM PerynupoBky

400VAC(+15/-10%),50/60Hz
TpaHcgopmatop , IN 5

1%

1%

+-2%

ot 0 1o +80° C

RS-485, npotokon MODBUS,
ckopocTb 9600, 19200, 38400
4 psaga, 15 undp, 55 cumeornos
pene, makc. 250V, 4A

IP40

144x144x62 Mm

COM1 2 3 45 6

P—0—D2

02

L2 —e»

L3 ®
N —e e

DSDDDS

T

L

— COM 7 8 9 10 1112
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PFC CONTROLLER NOVAR 1106 / 1114
PErYNATOP PEAKTUBHOW MOLLHOCTU NOVAR 1106/1114

General description

Novar 1106/1114 reactive power regulator is a
fully automatic instrument allowing optimum
control of reactive power compensation with
many features.

It contains precise voltage and current
measurement circuits. Because of digital
processing of the measured values the
regulator indicates highly precise evaluation of
both root-mean-square (RMS) current and the
power factor.

The 230 V AC supply terminals also work as
the measurement voltage input. The current
measurement input is
a general-purpose for the nominal secondary
winding current value of a current measuring
transformer (CMT) 1A or 5A. Current of any of
the phases can be measured.

Regulator calculates the basic harmonic factor
of the active and reactive currents using the
FFT algorithm. Thus precise measurement and
control are provided even if the current

10 e

Obwiee onucaxue

Perynsatopsl peaktusHoit mowHocT NOVAR
1106/1114  nonHOCTblO ~ aBTOMaTMYeckKne
YCTPOIACTBa, NO3BONAKLWME  ONTUMANbHOE
ynpaBrneHne KOMMeHcaunen  peakTUBHOM
MOLLHOCTM M pacnonaraiolme MHOrMMU
yHKUMAMM.

Perynatopbl cHabXeHbl KOHTYpamu TOYHOTO
M3MEPEHNS HaNpsKEHNS U ToKa, a LndpoBoi
06paboTkol  M3MEpEHHbIX  3HAYEHMI
AOCTUraeTCs BbICOKAS TOYHOCTb OLEHKM Kak
(hakTnyeckoro athHeKTUBHOTO 3HA4EHNS TOKa,
TaK ¥ KOIPPUMLMEHTA MOLLHOCTH.

CoeanHutenbHble KoHTaktel 230 V AC
CrnyXaT  OAHOBPEMEHHO Kak BXop
M3MEPUTENBHOTO HanpspkeHns.  TOKOBbIN

M3MepUTENbHbIA BXOA YHUBEpCAmbHbIA s
HOMMHAMNbHOTO 3HAYEHWs! TOKA BTOPUYHON
obmotkn UTT 1A mnm 5A. MoxHO npu aTom

waveform is distorted by higher harmonic

components.

e 4 quadrant PFC

e automatic or manual setting
o THD measurement

e interface RS 232 / RS 485
e alarm output

e ON / OFF switching capacitors or reactors

e temperature measurement

Regulator Novar 1114 - connectors / Perynatop NOVAR 1114 - coeaunutenu

Distributor:
ZEZ SILKO, s.r.o.

Pod Cernym lesem 683, 564 22 ZAMBERK

Tel.: +420 465 673 111
www.zez-silko.cz

-

NOVAR 1106 1114 / 232 485
|Vyr.€.lverze.:

Datum vyroby ]

IP 4X | Made in Czech Republic
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RS-232/485
+U A B GND

SPOTREBIC

Technical parameters

desired power factor

compensation section values setting
measuring current (galvanically isolated)
output relay loading

power supply

interface

protection degree - front panel
dimensions - front panel

0,80 ind. up to 0,90 cap.

automatic or manual

0,01t07,5A

250 VAC/4A

230 or 115V AC +10/-20%, 50/60 Hz, max. 10 VA
RS 232/ RS 485, isolated

IP40 (or IP54)

144 x 144 x 80 mm

NOACOEOVHUTL  TOKOBbIA CUrHan ¢ 6o
asbl.
PerynaTopbl  NpoBOAAT pacyéT OCHOBHOM

rapMOHWKM TOKa  aKTMBHOMO W PEaKTUBHOTO

Toka no anroputmy FFT. Takum oBpasom
obecneyeHa TouHas YHKLMSA M3MEPEHNS 1 PETYNIMPOBKW 11 B YCMOBUSIX UCKAXEHNS
MPOTEKAIOLLEro TOKa BbICLIMMM rapMOHUKAMMU.

® 4 KBafpaHTHbIN PEXMM PEryN1POBKA

® BO3MOXHOCTb aBTOMATUYECKON UMW PYYHON HACTPOMKM

® n3mepenue THD

® yuHTepdeiic RS 232 /RS-485

® Bbixof coobLyenmns 06 owmbke (Tpesorm)

® BKITHOYEHIE KOHLEHCATOPOB UMW Apoccenelt AekoMneHcaLm
® /13MepeHne Temneparypel

Example of typical outside wiring / lpumep TMRMYHOrO NoaknoYeHNsA
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TexHuyeckue XapaKTepUCTUKK

Tpebyemblit KO3DULMEHT MOLLHOCTH 0,80 nHa. fo 0,9 émk.
Hactpoiika 3HaueHuit KOMMEHCALWOHHbIX CTyNeHelt  ABTOMATUYeCKas Uk pyyHast
/3mepsiemblit TOK (ranbBaHnyecky pasessanHbii) 0,01 go 7,5A

HarpysouHasi cnocoGHOCTb BbIXOAHBIX pere 250 VAC / 4A

MuTaHre 230 urm 115 VAC, +10/-20% 50/60Hz,max 10VA
WuTepdeic RS232/RS 485, ranbBaHu4eckv pa3ssizaHHble
CTeneHb 3aLLuTbI nepeaHss naHesnb IP 40 ( npu HeobBxopnmocTy IP54)

Paamepbl nepeaHss naHenb 144x144x80 Mm
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VACUUM CONTACTOR MV - VC

ZIE|Z

BAKYYMHbIA KOHTAKTOP BbICOKOIO HAMNPSXXEHUA — VC

e S

Application

VC contactors are specifically designed for industrial applications where large
number of operations is required. Usual using is for switching the capacitors. This VC
vacuum contactor is optimal for capacitor banks from 3,3 up 6,6 kV.

Technical features

e vacuum, extinguishing method

e perfect control of the electrical arc in capacitive operations

e very long life expectancy

e well insulated equipment made up of three independent vacuum poles in an
insulated structure

e small size
e optimized weight
e easy maintenance

Technical data

Electrical data / 3nektpuyeckne napameTpbl
Auxiliary voltage / BcnomoratensHoe HanpsxeHue
Rated voltage / HomuHanbHoe Hanpskerme
Rated current / HomuHanbHbii Tok

Breaking capacity / BbikntoyatoLuas cnocobHocTb
Frequency / YactoTta

Insulation voltage / HanpsikeHue nsonsuum
Category / Knacc

No. of operations / KonuyecTtso BKNtoueHui
Maximum operating power / MakcumanbHast MOLLHOCTb BKITHOYEHNS
Assembly features / [laHHble N0 MOHTaxy
Connections / CoeauHerns

Dimensions / Paamepel

Weight / Macca

Standards / Ctranpaptbl

——— i

Susol

MpumeHeHue

BakyymHble koHTakTopbl VC cneunansHo CpoekTUpOBaHbl AN MPOMbILLMEHHBIX
NPUMEHEHNI, B KOTOPbIX TpebyeTcs GonbLUoe KOMMYECTBO BKKYEHWIA. TUMMYHBIM
Cny4yaem SBNSETCS BKIOYEHNE KOHAEHCATOPOB.

KoHTaktopbl VC  CKOHCTPYWMpOBaHbI ANsi KOMMEHCALMOHHBIX YCTaHOBOK C Hanpsi-
XeHuamm ot 3,3 0o 6,6 kB.

TexHuyeckue npeumyluecTsa

e BakyymHas, racswias kamepa

®  TOYHbIV KOHTPOMb SMIEKTPUYECKON AYrA MPK BKIIOHEHUN KOHAEHCaTopa

®  0yeHb 6OMbLLON CPOK CRYXDbl

® TpU HE3aBUCUMbIX BaKyyMHbIX MOMIOCA, B MOMHOCTbIO W30NMUPOBAHHOM
MCMONHEHNM

HeBorbLuve pasmepbl

Maras macca

®  npocTOTa aKennyaTaLum

TexHu4eckue gaHHbIe

220 V AC standard / ctangapr, 110 V AC or / unm DC on request / no TpeboBaHuto
6,6 kV

400A

4kA

50/60 Hz

72kV

AC3

300 000

2000 kvar at 6,6 kV / 2 000 kvar npu 6,6 kV

fixed / ®ukcupoBaHHble ( KECTKME)
385 x 398 x 247 mm

24 kg ! xr

IEC 62271 / MK 62271
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CAPACITOR SWITCHING CONTACTORS CC

KOHOEHCATOPHbLIE KOHTAKTOPbI CC

CC Capacitor Contactors are suitable for switching low-inductive and low-loss
capacitors in capacitor banks, without and with reactors.

CC Capacitor Contactors are designed to meet Capacitor Duty application.
Contactors are fitted with block of three early make auxiliary contacts in series with
six quick discharge damping resistors — 2 per phase. These auxiliary contacts limit
peak current in first stage of switching. Subsequently the nominal current is
transferred through main contacts which are switched in next stage and the auxiliary
contacts are switched-off at the same time.

The main features:

e electrical life

o reduced watt loss during 'ON' condition, saves energy
e switching of Capacitor bank in parallel without de-rating

Technical features:

KoHpeHcaTopHble koHTakTopsl CC npefHasHayeHb! Ans NOAKMOYEHUS B YCTaHOBKaX
KOMMEHCaLMM HU3KOMHAYKTUBHBIX KOHAEHCATOPOB, C HM3KMMKU noTepsmu, 6e3
[pOCCeneil u ¢ Apoccensmu.

Kontaktopbl CC cHabxeHbl 610koM 13 3 OnepexaroLLnx KOHTaKToB B Cepui ¢ 6-10
ObICTPOpPa3psiAHbIMK pe3ncTopamu. Ty onepexaloLLme KOHTaKTbl obecneynBaoT B
nepBoi hase NOLKNHYEHNS KOHLEHCATOPOB OrpaHNYeHe NUKOB TOKOB BKIHOYEHMS.
B panbHedlweM HOMWHambHbIA TOK WOET Yepe3 rMaBHbIE KOHTaKTbl, KOTOpble
BKMKOYAKTCA BO BTOPOW (haze WM OLHOBPEMEHHO MpU 3TOM OTKMIHOYAKOTCA
OnepexatoLLme KOHTaKTbI.

ImaBHble NpeuMyLiecTBa:

e 60nbLUO CpoK CryxObl

® CHWKEHWe NOTepb BO BPEMS BKIOYEHMS, SKOHOMUSI 3HEPrUM

® BKIIOYEHME KOMMEHCALMOHHON YCTaHOBKM napanmenbHo, 6e3 nepepacyéra

TexHuuyeckue gaHHbIe

Complete contactor block Power | MowHocTb Rated current Frequency of switching  Electrical endurance Auxiliary contacts
(contactor + resistor) | HomuHanbHbI TOk [ YacToTa BKNtOYeHUH | SnekTpuyeckasn | BcnomoratesnbHble
| KOHTaKTOpPHbII  KOMNNEKT [ONroOBEYHOCTb KOHTaKTbl
(koHTaKTOp *+ pe3ncTop) (kvar) (A) (per hour / 3a yac) (operations / BKno4YeHui)

220-240V  400-440V  550-600V
CC10 5 10 14 14 240 200 000 1NC
CC 12 6,7 12,5 18 18 240 200 000 1NC
CC15 8,5 15 22 22 240 200 000 1NC
CC20 1 20 29 29 120 150 000 1NC
CC 25 14 25 36 36 120 100 000 1NC
CC 30 20 30 44 44 120 100 000 1NC
CC40 25 40 58 58 100 100 000 1NC
CC50 29 50 73 72 100 100 000 1NC
CC 60 34 60 92 87 100 100 000 1NC
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CAPACITOR SWITCHING CONTACTORS CC
KOHOEHCATOPHbLIE KOHTAKTOPbI CC

ZIE|Z

Dimensional drawing (only contactor without resistors):

cc10 @@ /@
cc 12 AR
cc15 ||lﬁ'ﬁfmr_¢
cc20 dlldb I e
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[abapuTHbIN YepTEx (TONbKO KOHTaKTOpP 6€3 pe3ncTopoB):
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Z E Z CAPACITOR SWITCHING CONTACTORS K3
KOHOEHCATOPHbLIE KOHTAKTOPbI K3

Rated Operational Power at 50 / 60Hz Aux. Contacts Type Packing Weight
HomuHanbHas MowHocTb npu 50/600ML BcnomoratenbHble KOHTaKTbI Tun YnakoBka Macca
Ambient Temperature Built-in Add. Coil Voltage 220-240V 50Hz
Temnepartypa okpyxatLuen cpefbl BcTpoeHHble Akceccyapbl Karywxka 220-240V 50Hz
50 °C 60 °C

380V 415V 660 V 380V 415V 660 V
400V 440V 690 V 400 V 40V 690V

kvar kvar kvar kvar kvar kvar NO NC pc. pc. kg
12,5 13 20 12,5 13 20 1 - 11 K3-18K10 230 1 0,34
12,5 13 20 12,5 13 20 - 1 11 K3-18K01 230 1 0,34
20 22 33 20 22 33 - - 32 K3-24K00 230 1 0,62
25 27 41 25 27 4 - - 32 K3-32K00 230 1 0,62
33,3 36 55 33,3 36 55 - - 32 K3-50K00 230 1 1,0
50 53 82 50 53 82 - - 32 K3-62K00 230 1 1,0
759) 759) 1209 603 649 1009 - - 32 K3-74K00 230 1 1,0
80 82 120 75 77 120 - - 6 K3-90K00 230 1 23
100 103 148 90 93 148 - - 6 K3-115K00 230 1 2,3
1) HN.. or HA.. snap-on 1) HN ..unu HA.... Haeepxy
2) HB11 on the left or right side and 1 HN.. or HA.. snap-on 2) HN... unu HA...Hasepy + 2HB11 c6oky
3) Consider the max. thermal current of the contactor K3-74A: Iy, 130A 3) Haepysky no memnepamype 6a308020 koHmakmopa K3-74A 6pamb cy4émom Iy, 130A
K3-18K.. 45 98 K3-24K00 45 19.5
35-36 94 K3-32K00 35 115.5
L~ 24.5 r—[
1.1
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1 /_ M 5 {% UE/D G ;
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CAPACITOR SWITCHING CONTACTORS K3

ZIE|Z

KOHOEHCATOPHbLIE KOHTAKTOPbI K3

128.5
124.5

K3-50K00
K3-62K00
K3-74K00

/—(35.5

110

145

-M6

Specification

Contactors K3-..K are suitable for switching low-inductive and low loss capacitors in
capacitor banks (IEC 70 and 831, VDE 0560) without and with reactors.

Capacitor switching contactors are fitted with early make contacts and damping
resistors, to reduce the value of make current < 70 X le.

Operating conditions
Capacitor switching contactors are protected against contact welding for a prospective
making current of 200 x le. Fuse rating approx. 1,6 to 2,5 x le, type gL (gG).

Technical Data
acc. to IEC 947-4-1, I[EC 947-5-1, EN 60947-4-1, EN 60947-5-1, VDE 0660

K3-90K00 90 152.5
K3-115K00 5 ‘ff;
(<] (¢ Neos
N\t ®/ N e
[ il N
85 T1f FELr
1T ] o
il (Y ]
Sl an /S SV
[0]
31.5 315
Cneuudmkauus

KonpeHcaTopHble KkoHTakTopbl K3-K npegHasHauyeHbl Ans MOAKMIOYEHMs B
YCTaHOBKaX KOMMEHCALMM HU3KOMHAYKTUBHBIX KOHAEHCaTOpHbIX 6aTapein(MIK 70 n
831, VDE 0560)c Hu3kumn notepsmm , 6e3 apocceneit 1 ¢ apoccensimu.
KoHTakTOpbl CHabXeHbl OMepexarwWuMm KOHTaKTaMu 1 NOAABNSHOLLUMY
pesucTopamu, ¢ TeM YTOBbI NNKK TOKA BKOYEHUS yMeHbluanuch Ha <70 X le

YcnoBus npumMeHeHUs

KoHaoeHcaTopHble  KOHTAKTOPbI YCTOMYMBBI MPOTUB CMEKAHUS!  KOHTAKTOB Anst
oXnaaemoro nukoBoro Toka BkmtodeHns 200 x le . lMpegoxpanuterm  gL( gG)
Heobxoaumo cTaBuTb oT 1,6 10 2,5 le.

TexHuyeckue AaHHbIe
CornacHo IEC 947-4-1, IEC 947-5-1, EN 60947-4-1, EN 60947-5-1, VDE 0660

Type / Tun K3-18K K3-24K K3-32K K3-50K K3-62K K3-74K K3-90K K3-115K
Max. frequency of switching / MakcumanbHas YactoTa BKO4eHui 1/h [ 1/4ac 240 240 240 120 120 80 80 80
Contact life expectancy / Cpok cryx6bl koHTakTa Sx 103 250 150 150 150 150 120 120 120
Rated operational current le / HoMuHanbHblit ToK le at50°C/Mpn50°C A 18 28 35 48 72 105 115 144
at60 °C/Mpn60°C A 18 28 35 48 72 87 108 130

Fuses gL(gG) / Mpegoxpanutenu gL (gG) from/to / ot/mo A 35/63 50/80  63/100  80/160  125/160 160/200 160/200 160/250
Circuit Diagram v Cxema BKIoYeHus

Wiring Diagram for Quick Discharge Resistors CxeMa BKNIOYEHUA ANS NOACOeANHEHUSI PE3UCTOPOB C ObICTPLIM Pa3psaoM
Make sure that the current of the discharge resistors is not Heo6xoanmo cneauTb 3a Tem, u4tobbl TOK BbICTpOro Paspsiaa He npesbicun

higher than the rated current (AC1) of the auxiliary ﬂ] ﬂ] ¢ o M HOMMHaIbHbIN TOK (AC1) BCnioMOoraTesnibHoro KoHTaxkTa.

contacts. ?52 i
* PykoBoAcTBO ANA yCTaHOBKM:

Mounting instructions:
Minimum distance between resistor windings to other parts:
80mm

Auxiliary Contact Blocks

MuHUManbHOe paccTosiH1e PE3NCTOPHOM CMpanu M COCeAHWUX 3NIEMEHTOB:
80mMm
He ponyckatoTcs anemeHTbl M3 roptoymnx MaTepuanos B 6rM30CTU KOHTAKTOB.

Bnoku BcnomoraTtenbHbIX KOHTaKTOB

Rated operational current Contacts / KoHTakTb! Type Packing Weight
| HoMUHanbHbI TOK [ Tun | YnakoBKa | Macca
AC15 400V AC1 3amkHyT  Pasomk.
230V 690V KOHTaKT ~ KOHTaKT
A A A For contactors / [lna kOHTaKTOpPOB NO NC ks kg
6 4 25 K3-10..do K3-115.. - 1 HAO01 10 0,03
3 2 10 K3-24.. do K3-115.. for side mounting / ans coegutHeHus ¢ 6oky 1 1 HB11 10 0,02
3 2 10 K3-18.. no K3-115.. 1 - HN10 10 0,02
3 2 10 K3-18.. no K3-115.. - 1 HNO1 10 0,02
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Z E Z INRUSH CURRENT REACTORS MV 7,2/12 kV - OUTDOOR

PEAKTOPbI BKITIOYEHUA BbICOKOIO HAMPAXEHUA HA

7,2/12 KV — BHEWWHETO UCINOJIHEHUA

Application/Design

Special design is intended for outdoor high voltage capacitor
banks as protection against very high peak currents during
switching (inrush current). Max rated voltage 12 kV, max rated
current 250 A. These air core reactors are encapsulated in
resin.

MpumeHeHune | KoHcTpykuus

CneuunanbHas — KOHCTPYKUMSI MpefHasHayeHa [ANs HapyXHbIX
KOHOeHCcaTOpHbIX GaTapeit BbICOKOTO HanpsKeHWs Ans OXpaHbl
KOHLIEHCATOPOB OT OYEHb BbICOKUX 3HAYEHWUA TOKOB BKIOYEHUS
(inrush current). MakcumanbHoe HOMWHaNbHOE HanpskeHue
peakTopoB 12 kB, HOMWHanbHble Toku 40 250A. 3Tn BO3LyLHbIE
peakTopbl 3anuTbl CMOON.

Temperature class / TemnepatypHas kateropus: B
Cooling / OxnaxpaeHue: AN
Protection degree / CteneHb 3awwpThbl: IP 00
Dimensional Drawing FabapuUTHbIN YepTEX
il &1
s &
|
- :
15 __15 ~F 2
&
BE =3l 1Y
Type A B c D E F Fixing
a [ Tun %) %} | MoHTax
mm mm mm mm mm mm
RMV-260 260 130 370 160 290 150 M12
RMV-330 330 150 470 190 355 210 M12/ M16
c
RMV-260
1(A) L (uH) Weight / Macca (kg) Type / Tun
50 350 13 RMV - 260 - 50 - 350
60 250 14 RMV - 260 - 60 - 250
100 100 16 RMV - 260 - 100 - 100
125 50 14 RMV - 260 - 125 - 50
175 30 14 RMV - 260 - 175 - 30
RMV-330
1(A) L (uH) Weight / Macca (kg) Type / Tun
60 450 20 RMV - 330 - 60 - 450
75 350 21 RMV - 330 - 75 - 350
90 250 26 RMV - 330 - 90 - 250
125 100 22 RMV - 330 - 125 - 100
200 50 22 RMV - 330 - 200 - 50
250 30 23 RMV - 330 - 250 - 30
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SPLIT CORE CURRENT TRANSFORMERS Z E Z
M3MEPUTEJIbHBIE TPAHC®OPMATOPBLI TOKA (c PA3OENAIOWMMCS SAPOM)

Application

The TP series of current transformers
have been especially designed to
facilitate their installation in new or
already existing networks. Thanks to its
split core they may be installed without
opening any cable or bus bar circuit.
The connection of standard CTs usually
require the interruption of the primary
side circuit to pass cables or bus bars
through the transformer core or to
connect such cables to the primary
terminals. The TP series transformers
core may be easily opened and they
may be installed and connected without
any supply interruption, with saving
time and installation costs.

The main features of TP transformers are:

e small size and easy mounting

e wide inner window allowing clamping of big cables or bus bars

e wide range of sizes to accommodate all the existing instalations

e terminal strip to short circuit the secondary side during the installation
e primary ranges from 100 to 5000 A

e secondary output 5A, 1Aor1,5V

e high accuracy and reliability

Technical Characteristics

Highest voltage for equipment / Hanbonbluee 3HaueHne HanpsikeHe: Um
Rated insulation level / YpoBeHb n3onsiyuu:

Frequency response / YacToTHbI OTKINK:

Rated short-time thermal current / Tepmuyeckui Tok: lth
Rated dynamic current / YaapHbliii TOK KOPOTKOTO 3aMblKaHus : ldyn
Transformers ratio, rated output and accuracy class / KoachduumeHt
TpaHchopMaLym, HOMUHANbHASA MOLHOCTb, W KNace TOYHOCTY:

Thermal class / TemnepaTypHbIi knacc:

Use / VicnonHeue:

Coating / Obonouka TpaHcopmaTopa:

Secondary terminal box / YkpbiTue BbIXOAHbIX KOHTAKTOB:

Standards / CtaHgapTb!:

Dimensions and weight

Type A B C D

[ Twun

TP-23 20 30 51 89
TP - 58 50 80 78 114
TP-88 80 80 108 144
TP-812 80 120 108 144
TP-816 80 160 120 184

MpumeHeHue

TpaHccopmatopsl cepun TP Bbinu
cneuuanbHo  paspaboTaHbl  Ans
NpoCTOr0 MOHTaxa B HOBble W
CYyL|eCTBYIOLME CUMOBbLIE KOHTYpA.
Bnarogaps TOMy, 4TO  £Apo
TpaHcopmaTopa  pasgensercs,
TPaHC(OPMaTop MOXHO YCTAHOBUTb
6e3 pasbenHeHus kabens unm LWnHbI.
YcTaHoBka cTaHgapTHeIX UTT obblyHO
npeanonaraeT pasbeauHeHne nepeny-
HOTO KOHTYpa M HafeBaHWe TOKOBOrO
TpaHcopmaTopa Ha kabenb wnm
LWKHY, WK nogcoeanHeHne kabens k
NepBUYHbIM 3aXnUMaMm  TOKOBOTO
TpaHcopmatopa. TpaHcdopmaTopsl
cepu TP MOXHO MPOCTO OTKPbITb (Pa3beanHUTb) M YCTaHOBWTL Oe3  npepbiBaHWs
nojayu Toka 1 Takum 06pa3omM CIKOHOMUTb 3aTpaThl Ha YCTaHOBKY

naBHble npeumylecTBa TpaHcdopmatopoB TP cnepyrowme:
® Marible pasmepbl 1 NpocTas yCTaHoBKa
® DorblLOe BHYTPEHHEE OKHO, KOTOPOE MO3BOMSIET YCTaHOBKY Ha Gonbluve kabenm u

LUMHbI,

® DOMbLION AManasoH pasmepoB, MO3BONAKLWMX MPUCNOCOBUTLCH K OTAEMbHBIM
peLLEeHNSM.

® BbICOKAas CTyNeHb W30MALMM MEXZy MepBUYHON U BTOPUYHOA OBMOTKOM
TpaHccopmaTopa

® TOKM nepauyHoit 0bmoTku o1 100 go 5000 A

BbIXOZ BTOpUYHOI 0BMoTkM 5A, 1A nnn 1,5V
BbICOKasi TOYHOCTb U HAaAEXHOCTb

TexHuyeckue XapPaKTePUCTUKKU

0,72kVAC

3kVAC

Linear 50 60 Hz / nuH. 50 60 Hz /

60 In

2,5 lih

Depending on types (.../5Aor .../1 A) / B 3aBucumoctu ot Tvna (.../5 Aunu .../[1 A)

A

Indoor / BHyTpeHHee

Self-extinguishing / camoracsiLuiics nnacTuk

Sealable / onevaTbiBaeMoe ( MOXHO MOCTaBUTL NevaTh)
|IEC 185, VDE 0414, UNE 21 088-1, UL 94

Pa3Mepr M macca

E B G H | Weight / Macca
kg / kr
110 34 47 40 32 0,75
145 32 32 32 33 0,90
145 32 32 32 33 1,00
185 32 32 32 33 1,20
245 52 47 52 38 3,50
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] Z E Z INSTRUMENT TRANSFORMERS MV

N3MEPUTEJIbHbIE TPAHC®OPMATOPbI BbICOKOIO HAMPAXEHUA

Application/construction

Current transformers / TokoBble TpaHchopMaTopbI

OUTDOOR/BHewHue
Type/Tun Voltage/
Hanpsxenue UN
v
CTSO 38 40,5
CTO 15 25
INDOOR/BHyTpeHHu1e
Type/Tun Voltage/
Hanpsikenue UN
v
CTS 12 17,5
CTS 25 25
Voltage transformers / TpaHcopmaTopbl HanpsxeHus
OUTDOOR/BHelHue
Type/Tun Voltage/ Primary voltage
Hanpsikehne UN | HanpsixxeHue nepBUYHOM
vl obmotkn UN
V]
VPT 25 25 3000-22000
VPT 38 40,5 3000-35000
VTO 15 17,5 577-8660
VTO 38 40,5 1732-20207
INDOOR/BHyTpeHHu1e
Type/Tun Voltage/ Primary voltage
Hanpsxenne UN | HanpsixxeHue nepB1YHOM
V] obmotku UN
v
VTS 12 17,5 1730-8660
VTS 25 25 1730-12700
VTS 38 40,5 1730-20200
VTD 12 17,5 3000-15000
VTD 25 25 3000-22000

MpumeHeHue | KoHcTpykuus

These instruments current and voltage transformers are intended for measuring and OTU M3MepuUTENbHbIE TPAHCHOPMATOPbl TOKA U HaMpsHKEHUs NpefHas3HayeHbl K
protection of high-voltage distribution systems of the indoor as well as outdoor type, n3MepeHnio 1 obecneyeHmto pacnpenenuTenbHbIX YCTPOWACTB  BbICOKOTO
for the highest voltage of the system of 3.6 - 40.5 kV. More detailed data about the HanpskeHWsl, BHYTPEHHEr0 W BHELUHEro WCMOMHEeHUs, AnA MaKcUMarbHOro
offered products can be found in below tables. The transformers comply with HanpshkeHus cuctembl  3,6-40,5 kB. TpaHcdopmaTopbl 0TBEYAOT TpeboBaHUAM
requirements of IEC 60044-1, IEC 60044-2, CSN EN 60044-1, CSN EN 60044-2, M3K 60044-1, MOK 60044-2, CSN EN 60044-1, CSN EN 60044-2, FTOCT 1983-89
GOST 1983-89 and DIN 42600/1983.

1 DIN 42600/1983.
Primary current Secondary current Power/ Weight/
| Tok nepBu4HOM | Tok BTOpUUHOM MowHocTb Macca
o6moTku IN o6mortkm IN [VA] [ka]
[A] [A]
5-2500 5(1) 5-60 62
5-600 5(1) 5-60 30
Primary current Secondary current Power/ Weight/
| Tok nepBu4HOM | Tok BTOpUYHOM MowHocTb Macca
obmoTkm IN obmorku IN [VA] [ka]
[A] [A]
5-3200 5(1) 5-60 22
5-3200 5(1) 5-60 28
Secondary voltage Power/ Insulators/ Weight/
| HanpsixeHne BTOPUYHOM MowHocTb WUsonsTopHbie Macca
obmotkn UN [VA] BbIBOAbI [kg]
v]
100, 110, 120 10-150 2 49
100, 110, 120 10-150 2 62
58, 63, 69 30-150 1 24
58, 63, 69 10-150 1 49
Secondary voltage Power/ Insulators/ Weight/
| HanpsixxeHue BTOpUYHOM MowHocTb U3onsaTopHble Macca
obmotku UN [VA] BbIBOAbI [kg]
v
58, 63, 69 10-150 1 21
58, 63, 69 10-150 1 29
58, 63, 69 10-150 1 33
100, 110, 120 10-150 2 22
100, 110, 120 10-150 2 29

34



CAPACITORS PROTECTION LV
3ALLNTA KOHOEHCATOPOB HU3KOIO HAMNPAXEHUA

Using

FUSE-LINKS: PN fuse-links (blade contacts) are characterized by high breaking
and limiting capacity and low losses. These fuse-links are suitable for using in fuse
switch-disconnectors, fuse-rails and fuse bases.

FUSE SWITCH-DISCONNECTORS: FH000 fuse switch-disconnector is intended
for fuse-links size 000. With this switch-disconnector it is possible to switch rated
currents and over—currents according to utilization category and working voltage.

Technical data:

FUSE-LINKS:

Nominal voltage AC 500V /DC 250 V

Breaking capacity 120 kA/AC 500 V / 50 kA/DC 250 V
FUSE SWITCH-DISCONNECTORS:

Nominal voltage AC 690V /DC 440V

Nominal current 160 A, 250 A, 400 A, 630 A

Standard range
FUSE-LINKS:
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MpumeHeHue
MPEOOXPAHUTENM : HoxeBble nNpefoxpaHWTenbHble BCTaBku cepun PN

OTNMYAIOTCSH  BbICOKOW  OTKMoYaroweid CnocobHocTbio, 6O0MblIO  TOKOBOWA
OrpaHN4MBalOLLEt CNOCOGHOCTBIO M HUSKUMU 3HAYEHUAMW  MEepeHanpsKeHus,
BO3HMKLLETO B Te4eHue paboTbl NpesoxpaHUTenbHON BCTaBKY.

OTN NpefoxpaHUTenbHbIE BCTaBKU NOAXOAAT ANS NPUMEHEHNS B pasbednHUTENsX
npefoxXpaHuTenen, Ha peiikax NpefoxpaHuTenen, aepxaTtensx npesoxpaHuTenen
PASBEVHWUTENN MPEOOXPAHUTENEWM: cepwitHbiii  NpeaoXpaHuTenbHbIif
pasbeauHuTens FHO00 npegHasHayeH Ans HOXEBbIX NPeAOXPaHUTENbHbIX BCTABOK
Benuumnbl 000. Mo3sonseT 6e3onacHo OTKMYaTb HOMUHAMBHBIE TOKW U CBEPXTOKM
COMMacHO Kracca npuMeHeHns M- paboyero HanpsKEHMS.

TexHuyeckue AaHHble

NPELOXPAHUTENN:

HomuHanbHble HanpshkeHns AC 500 /DC 250 V
OrtkntovatenbHas cnocobHocte 120 kA/AC 500 V / 50 kA/DC 250 V
PASBEAVHUTENN NPEOOXPAHUTENEWN:

HoMuHanbHble HanpsxeHns AC690V/DC 440V
HomuHanbHble Toku 160 A, 250 A, 400 A, 630 A

CraHpapTHbIN pag
MPEOOXPAHUTEIN:

Type / Typ: PN00OO 6 - 250 A; PN1 6 - 250 A; PN2 35 - 400 A; PN3 100 - 630 A

FUSE SWITCH-DISCONNECTORS:

PASBEJVHUTENN NMPEJOXPAHUTENEN:

Type / Typ: FH000-... 6 - 160 A, 690 V; FH1-... 6 - 250 A, 690 V; FH2-... 35 - 400 A, 690 V; FH3-... 100 - 630 A, 690 V;

FAST DISCHARGE RESISTORS, RD SERIES
BbICTPOPA3PAAOHbLIE PESUCTOPbI, CEPUA RD

Application

Fast discharge resistors - RD series are installed for faster and more accurate
regulation of capacitor bank.

The discharging of particular stages is reduced to less than 10 seconds thanks to RD
resistors. Regulation can be arranged in shorter time than specified by standard IEC
60831-1 which indicates the discharging of residual voltage to 75 V within 3 minutes.
RD resistors are connected by auxiliary contact on contactor in the way that RD
resistor remains connected when the capacitor is disconnected.

Table of ratings

Type /Tun Power / MowwHocTb
[kvar]
RD-25 1-25
RD-60 25-60
RD-100 60-100

MpnmeHeHune

BricTpopaspsaHble peanctopsl cepun RD ycTaHaBnmBatoTcs u3-3a 6onee ObicTpoit
1 CO0TBETCTBEHHO Gonee TouHoM perynuposku YKPM.

Mpn nomowm RD peauctopoB paspsia OTAENbHbIX CTyNeHei cokpaliaeTcs Ao
nepuop MeHee, yem 10 cek. PerynupoBka B 9TOM Cry4ae MOXET NMpOW3ONTA B
TeueHe boree KOPOTKOrO BPEMEHM , YeM ycTaHoBMneHo ctaHaapTom MAK 60831 -1,
KoTOpas npegnonaraeT paspsaKky A0 OCTATONMHOTO HanpskeHws 75 V B TeveHue 3
MUHYT. Pe3ncTopbl MOACOEAMHEHbI C MOMOLLbK BCMOMOraTenbHOr0 KOHTaKTa
KOHTaKTopa TakuM 06pa3oM, YTO Kora KOHAeHcaTtop OTknio4éH, RD peanctop
OCTaETCH BKIIOYEHHBIM .

Tabnuua moLwHocTen

Resistance / Conpotuenexue Loss power / MoLLHoCTb noTepb

@] W]
2x1500 2000
2x1000 2000
2x1000 1000
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AUTOMATIC CAPACITOR BANKS LV, SUBSTATION SWITCHGEARS LV
ABTOMATUYECKME KOHOEHCATOPHbIE YCTAHOBKW HU3KOIO HANPAXEHUA ,

PACMPEOENUTEJIbHBIE MOACTAHLUMU HU3KOIO HAMNPAXEHUA

Using

Automatic capacitor banks type QR are used for the power factor correction of
inductive character loads in low voltage power networks. Substation switchgears are
used in different application as: distribution, control, supply, motor, lighting,
measuring switchgears.

Construction

Capacitor banks are constructed in steel-plate cabinets (vertical construction
mounted type by smaller power ranges). The banks are equipped with automatic
PFC regulator, switching contactors, cylindrical capacitors ZEZ SILKO (MKP
capacitors, dry type), fuses. Main switch is installed in all banks (three—phase circuit
breaker or fuse switch).

Standard power ranges
Type Power

QRC 4,5 - 35 kvar
QRN 10 - 87,5 kvar
QRS 75 — 150 kvar

wall-mounted)
wall-mounted)
wall-mounted)

(

(

(
QRV 110 — 400 kvar (standard)
QRG 300 - 1200 kvar (standard)
QRF 60 — 920 kvar (detuned)
QRR 60 - 1260 kvar (fast-switched)
QRH up to 4000 A (substation)

More information on requirement in ZEZ SILKO sales department.

MpnmeHeHune

KoHpeHcaTopHble KoMNeHcaLmoHHbIe ycTaHoBKM TUna QR cnyxat B NPOMBILLNEHHBIX
CETAX HU3KOTO HANPSHKEHWS ANS KOMMEHCALN PEaKTUBHOIN MOLLIHOCTY SMEKTPUYECKIMX
notpeduTenei WHOYKTMBHOMO XapakTepa. YCTaHOBKM ANs  pacnpeaenuTenbHbIX

ceTei NPUMEHATCA ANa pasHbIX peanmaau,mﬁ: pacnpegennTenbHble,  KOHTPOMU-
pylowue, ynpasnawowue, nutallme, MOTOPHbIE, CBETOTEXHUYECKUe, U3Mmepu-
TenbHble YCTAHOBKW.

KoHcTpykuums

KomneHcaLmoHHble yCTaHOBKM CKOHCTPYMPOBaHbI B Lukadhax 13 IUCTOBOI cTanm (y
6onee HU3KUX MO MOLLHOCTM TMMOB LUKadhbl NpegHa3HaYeHbl ANs 3aBeLnBaHUs Ha
BEPTUKANbHOE OCHOBaHME ).  YCTaHOBKM WMEIOT aBTOMATWU4ECKUi perynstop,
KOHTaKTOPbl C PE3VCTOPHBIM BKMIOYEHUEM, LMNWHAPUYECKUe KoHAeHcaTopbl ZEZ
SILKO (  koHaeHcaTtopbl no TexHonoruu MKP, cyxve ), npepoxpaHutenu. Bce
YCTaHOBKM TaKKe UMEIOT TNaBHbIN BbIKMtoYaTenb ( TPEXdasHblIii BbIKIoYaTeNb Un
npeaoxpaHUTENbHbI pasbeanHUTENb ).

Psp cTaHaapTHLIX MOLWHOCTEN

Tun MotwHocTb, kBap

QRC 4,5-35 HaCTEHHbIi)
QRN 10- 87,5 HaCTEHHbIi)
QRS 75- 150 HaCTEHHbIi)

QRV 110- 400
QRG 300- 1200

CTaHAAPTHbIIA, HANOMbHbIN)
CTaH4apTHbIIA, HANOMbHbII)

P

QRF 60- 920 3aLLUTHbIN)
QRR 60-1260 C ObICTPBIM BKIHOYEHMEM)
QRH Ao 4000 NOACTaHLK)

OcTanbHas uHgopmauus — no 3anpocy B Toprobiv otaen ZEZ SILKO s.r.o




CAPACITOR BANKS MV
KOMMNMEHCALMUOHHbIE YCTAHOBKHU BH

Using
Capacitor banks type SCB, ACB are used for individual or central power factor
correction in medium voltage power networks.

Construction

Capacitor banks are constructed in steel-plate cabinets — according the requirements
of the customer specifications.

Standard construction of the bank includes MV capacitors ZEZ SILKO, (three-phase
units or single-phase units in star connection, alternatively single-phase units in
double-star connection), set of three fuse-bases with fuses. According to the
requirement it is possible to include also inrush current reactors or other protection
and measuring elements (unbalance relay, detuning reactor, current transformer..).
In case of some complex technical solutions it is possible to offer automatic capacitor
bank equipped with regulator and vacuum contactors.

Technical data
Voltage: up to 22 kV
Power rating: up to 10 MVAr

MpnmeHeHne
YcraHoskv SCB n ACB npefHasHaueHbl Ans WHAMBMOYanbHOA WA rpyNMoBoi
komneHcauuu B ceTsx BH.

KoHcTpykuums

KomneHcaumoHHble ycTaHoskv Tuna SCB 1 ACB ckoHCTpyWpOBaHb! B Lukadhax 13
NMCTOBOW CTanu - cornacHo TpeboBaHwii 3aKa3umKoB.

CraHgapTHOe UCMOMHEeHWe YCTaHOBKM coaepxuT BB koHgeHcaTopsl ZEZ SILKO
(Tpéxdpastble Mnn oaHOa3HbIe KOHOEHCATOpbI, COEAMHEHHDIE B 3BE3AlY, UMW Xe B
OBOWHY0 3Be3gy ) Habop [Aepxateneil NpedoXpaHWUTENel, C yCTaHOBMEHHLIMM
COOTBETCTBYHOLLMMM NPEAOXPaHUTENSAMI. B COOTBETCTBIM C 3anpocamn  yCTaHOBKY
MOXHO JOYKOMMNEKTOBaTb BO3AYLUHbIM PEAKTOPOM BKIHOYEHWUS ANS OrpaHUYEHUs
NepexofHblX SBMEHWA , UMW APYTUMU OXpaHHbIMA W U3MEpUTENbHBLIMMU
anemeHTamu(banaHcHas oOxpaHa, NOAABNSIOWMA OPOCCENb,  U3MEPUTENbHbINA
TpaHcgopmMaTop ToKa, M3MEPUTENbHBIA TPAHCHOPMATOP HAMPSKEHMS...).

B cnyyae Goree CNOXHbIX TEXHOMOrMYECKMX PELUEHMIA, MOXHO NPEAnoXUTb
ynpaBnsemMylo yCTaHOBKY, YKOMMIEKTOBAHHYK AOMOMHUTENBHO PErynsTopom W
BaKyyMHbIMM KOHTaKTOpaMy.

TexHuyeckue gaHHble
Hanpsxenwe: go 22 kV
MowHocTb: go 10 MVAr
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CAPACITOR BANKS MV
KOMMNEHCALUUNOHHbLIE YCTAHOBKU BH

Using
Capacitor banks type SCA are used for individual or central power factor correction
in medium voltage power networks.

Construction

Capacitor banks type SCA are constructed on steel frames - according the
requirements of the customer specifications.

Standard construction of the bank includes MV capacitors ZEZ SILKO, (three-phase
units or single-phase units in star connection, alternatively single-phase units in
double-star connection), set of three fuse-bases with fuses. According to the
requirement it is possible to include also inrush current reactors or other protection
and measuring elements (unbalance relay, detuning reactor, current transformer..).

Technical data
Voltage: up to 132 kV
Power rating: on request
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MpnmeHeHune
YcraHosku Tmna SCA  npegHasHaveHbl ANns MHAMBMOYaNbHOA W
komneHcaumv B ceTsx BH

rpynnoson

KoHcTpykuums

KomneHcaumoHHble ycTaHoBk  Tuna SCA CKOHCTPYMpOBaHbI Ha CTanbHbIX pamax
- cormacHo TpeboBaHuit 3aKka34nKoB.

CraHpapTHOE UCMONMHEHME YCTaHoBKM coaepxuT BB koHpeHcaTopbl ZEZ SILKO
(TpéxdpasHble 1K ofHOMa3HbIe KOHAEHCATOPbI, COEANHEHHbIE B 3BE3AY, UM XE B
OBOWHYl0 3Be3dy) Habop JepxaTeneil npegoxpaHuTenel, C yCTAHOBMEHHbIMM
COOTBETCTBYIOLMM NpeoXpaHUTENsaMM. B COOTBETCTBIN C 3anpocamm YCTaHOBKY
MOXHO [JOYKOMMNEKTOBaTb BO3AYLUHbIM PEAKTOPOM BKIIOYEHWS NS OrpaHUYeHUs
NepexodHbIX ABMEHWA, WAM  APYIUMK  OXPaHHbIMA U U3MEPUTESNbHBIMMU
anemeHTamu(banaHcHas OxpaHa, NOAABRSOWMA OPOCCENb,  U3MEPUTENbHbINA
TpaHchopmaTop Toka, M3MEpUTENbHbIA TPaHCHOPMATOP HANPSHKEHMS....).

TexHuueckue gaHHble
HanpsxeHve: o 132 kV
MoluHocTb: no 3anpocy
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Production program NMpounsBoacTBeHHas nporpamMmma
Power capacitors (LV and MV) KomneHcaumoHHble koHaeHcaTopbl (HH n BH)
Capacitors for power electronics KoHaeHcaTopbl ANSA CUITOBOWN 3rEKTPOHWUKM
Induction heating capacitors KoHaeHcaTopbl Anst MHOYKUMOHHOIO Harpesa
Surge MV capacitors 3awmTtHble BB koHOoeHcaTopbl
Capacitor banks YCTaHOBKM KOMMNEHcaUUM peakTUBHON MOLLIHOCTH
Detuned reactors (LV and MV) Mopasnsatowme gpoccenu (HH n BH)
Inrush current MV reactors OxpaHHble peakTopbl BKNoyeHnsa BH
PFC contactors (LV and MV) KoHTakTopbl ns komneHcauun (HH n BH)

PFC controllers Perynatopbl ons komneHcaumm




