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POWER FACTOR CORRECTION
KOMMEHCALUA PEAKTUBHOWN SHEPIUU

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 j, 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:

IMp1 HopMarbHbIX paboumx yCroBUSX HEKOTOPBIE BIAbI SNEKTPUYECKOro 060pyA0BaHIS
(anekTpoMOTOpbI, CBAPOYHbIE annapaTsl, MOMUHWUCLEHTHbIE CBETUNBHIKM) NOTPEONsOT
13 CETU He TONbKO aKTUBHYHO, HO 1 PeaKTUBHYHO 3HEPruio. C TOUKM 3peHUs (hM3KKK, 3TO
Heobxogumo ans obecneyeHnst NPaBUNbHOTO (DYHKLUMOHMPOBAHUS 3TUX BUOB
obopygosanus. OpHako, pesynbTupytollas ob6oMX TUMOB SHEPrW Harpyxaet
nepepatoLLme cetu. Moatomy HeobXxoaUMO NOACOELNHUTL K MOTPEOUTENIO NPaBUNBHO
nofobpaHHbIA  KOHAEHCATOp, KOTOpbliA GydeT co3faBaTb — PEAKTMBHYK 3HEPTUIo
HenocpeLCTBEHHO Y noTpebuTens. Takum 06pa3oM YMEHbLUMTCS BENMYMHA PEAKTUBHOM
3HepruM, nepepaBaemoil MO CeTW. Takoe pelleHMe Ha3biBalT KOMMeHcaumel
PEaKTUBHOW SHEPIUM.

KauyecTBo KoMmneHcauun xapaktepusyetcs KO3(PPULMEHTOM COS @, KOTOpbIA
npeacTaBnsieT coboil COOTHOLIEHWE MeXAy aKTUBHOW W MHWUMOW MOLLHOCTHH. B
naeansHoM coctosiHum cos ¢ = 1. Ha notpebutens B YP HaknagbiBaeTcs WrpadgHas
CaHKLMS Npu 3HaYeHnn koachdmumeHTa meHblue 0,95.

MpumensitoTca cneaymoue BUabl KOMMNeHcauun:

MH,EI,I/IBVI,ElyaJ'IbHaﬂ, rpynnoeas W LeHTpanbHas. Mpn I/IH,EI,VIBM,ElyaJ'IbHOVI KoMneHcauuu
KOHOeHCaTop noAKnto4aeTcsa HEenocTpeaCcTBEHHO K r|0Tpe6v|Temo. prnnoaaﬂ "
LleHTpanbHaa KoMneHcauuuM noaxogAatr Ansa Gonee paSBépHyTbIX ANEeKTPN4eCKnx
CUCTEM C MEPEMEHHOM Harpy3|<017|. BkrioyeHne KoHaeHcaTopoB perynupyeTtca
MUKPONPOLECCOPHbIM  PErynaTopom, KOTOpbIN obecneunBaeT [OOCTUXeHUe
ONTUMANLHOrO 3HaYeHUst KO3IULMEHTA MOLLHOCT!.

PeakTMBHasi MoWHOCTb, HeoGxogumasi AnNs [AOCTUXEHMs Tpebyemoro
ko3achpuumeHTa:

Qc2 = P x (tgarcos @1 — tgarcos ¢2)
Qc2 - reactive power of the capacitor required
P - real power of the appliance
cos @1 - original power factor
cos @2 - 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.

Qc2 = P x (tgarcos @1 — tgarcos ¢2)
Qc2 — peakTBHas MOLYHOCTb TPebyemoro KOMMNEHCALMOHHOMO KOHAeHcaTopa
P — akTuBHas MoLLHOCTb NoTpebuTens
COS @1 — UCXOAHbIN KOIDULIMEHT MOLHOCTM
COS (2 — UTOTOBbI KOAULIMEHT MOLLHOCTH

Pa3BuTie nonynpoBOAHWKOBO TEXHOMOTN OKa3blBAET HEraTUBHOE BINAHWE Ha CETb
nepemeHHoro Toka. OTBOp peakTUBHON 3HEPrUM C HECUHYCOMAANBHBIM M3MEHEHUEM
TOKa NPUBOANT K UCKAXEHMIO CUHYCOMAANbHON (hopMbl TOka CeTu. MckaxeHne MoXHO
BbIpa3nTb COAEPXaHMEM BbICIUMX FApMOHWUK. Hanuune rapMOHMK NPUBOOMT K
MOBBILIEHNI0 TOKA KOHAEHCATOpa, Tak Kak ero WMneAaHc nagaeT C MoBbILEHNEM
yacToTbl. B pesynbTate MOXeT NPOM3ONTI NOBPEXAEHNE KOHAEHCATOPa, OTKIYeHe
3aLLMTHOrO BbIKMIOYATENS, HENPaBUIbHOE (DYHKLMOHMPOBAHWE KOHLIEBOTO 06opy-
[0BaHWs. PeleHnem B JaHHOM Cryvyae MOXET OblTb YCTAHOBKA KOHOEHCATOPOB C
Apoccensmu (3aLumLLeHHas koMmneHcauws). Takum 06pa3om nogaBnseTcs pe3oHaHCHbINM
KOHTYpP. Kpome Toro Takast KOHCTPYKLMS UMEET YaCTUYHBIN (PUNbTPALIMOHHBIN 3thdhekT
— CHWXXaEeT CTeneHb MCKaKeHUs B CETH.

Besne, roe nons obopynoBaHus, reHepupyHoLEro BbICLUWE rapMOHMKNW, MpeBbILaeT
20% obLueit KoMNeHCUpYeMOoit Harpyski, PEKOMEHIYETCS NPUMEHEHUE AaHHOrO Buaa
komneHcauun. [ing yctpaHeHus u3 ceTn 6Gonee BbLICOKOrO MPOLEHTA rapMOHUK
MCMONb3YITCA PUMLTPALIMOHHBIE KOHTYPbI.

KoHoeHcaTop npu 3alyWiieHHOM KoMMeHcauuu noasepkeH 6onee BbICOKOMY
HanpsHKEHWIO, YeM HanpshkeHue CceTW, 4To 0OYCMOBNEHO nocrnefoBaTenbHbIM
BKITIOYEHWEM [pOCCEnNs W KoHAeHcaTopa.
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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 (gG). 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.

KoHaeHcaTopbl 13roToBneHbl B UcnonHeHnn tuna MKP nnn MKV. O6a tvna sensitoTes
caMoBOCCTaHaBnMBalowWmmMmucs. MeTannmanpoBaHHbl croil B crnyyae npobost
HarnpsikeHneM BbinapuBaeTcs B MecTe npo6osi. O6pasoBaBlUasics MOBEPXHOCTb
130M5ILMM O4EHb Marna 1 He OKasblBaeT BNUSIHUE Ha HOPMarbHYH0 paboTy KOHAEHcaTopa.
CeKkumm KOHAEHCaTOpa MOMELLEHbl B anioMuHWeBbIi koprnyc. KoHaeHcatop umeeT
pasbeauHUTenNb Mo AaBNEHMIO.

KongeHcaTopsl MKP 13roToBneHbsI M3 nonunponuneHoBO NieHKX, METanm3MpoBaHHoM
C O[IHON CTOPOHbI.

KoHTaKTHbIE NOBEPXHOCTM CEKLMIA LIONMPOBAHBI LIMHKOM. OTO CYX0€ MUCNOMHEHKe, 6e3
MaCRSIHOTO HaMoMHUTENS.

B koHpeHcatopax MKV anektpogbl 06pa3yeT MeTannuaupoBaHHasi ¢ ABYX CTOPOH
Oymara, AuanekTpukom cnyxut PP nneHka. Bce cekuuu — MMMperHMpoBaHbl
MUHepanbHbIM Macnom. Moatomy MKV koHaeHcaTopsl NpurogHb! 4ns 6onee BbICOKOI
Harpy3kv no MOLHOCTM W Bonee BbICOKOI TEMNEPaTYpbI OKPYXaloLLeil cpesbl.

B HacTosiLee Bpemsi KOHAEHCATOPbl WM3rOTABMMBAIOTCS, MaBHbIM 00pa3oM, B
ucnonHeHun MKP. KongeHcatopbl MKV u3rotaBnuBaloTcs pefko, TONMbKO Ans
cneynanbHbIX NPOEeKTOoB.

MpenoxpaHuTenu u ceyeHne NPOBOAHUKA

KomneHcaunoHHble KOHOEHCATOPbI AOMMKHBI ObITh 3alUMLLIEHbl NPeAOXpaHUTENSIMMU C
3aMefNeHHoN xapakTepucTukoii (gG). CeyeHne NpoBoaHMKa JOMKHO ObITb pacumTaHo
no kpaitHeit mepe Ha 1,6 — 1,8 HOMUHaMNLHOMO ToKa (CM.TabnMLy — pekoMeHayemble
CEYEHNsl NPOBOAHWKOB 1 YCTaHOBNEHWE NapaMeTPOB NPeaoXpaHuUTEnen).

KoHaeHcaTopbl NpUCOeANHAIOTCA TONbKO MeAHbIMU NPOBOAHUKAMU COrMacHo
Tabnuue.

Rated current of three-phase Power rating at 400 V Recommended cross-section Fuse rated current
capacitor of connection bundled Cu conductors
HomuHanbHbIN Tok TpexdasHoro | HomuHanbHas komneHcaumoHHas | PekomeHayemoe ceyeHne coeguHUTENbHbIX HomunHanbHbIM TOK
KOHAEeHcaTopa mowHocTb npu 400 V (3¢hazH.) nneTéHbix Cu NPOBOJHMKOB npegoxpaHuTens
[Al [kvar] [mm?] (Al
29 2 25 8
3,6 2,5 25 8
45 3,15 25 10
58 4 25 10
7.2 5 25 16
9 6,25 25 16
1,5 8 4 20
14,4 10 4 25
18,1 12,5 6 32
21,7 15 6 40
288 20 10 50
36,1 25 10 63
434 30 16 80
50,5 35 16 100
57,7 40 25 100
72,2 50 25 125
86,6 60 35 160
115,5 80 70 200
1443 100 95 250
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INDIVIDUAL PFC CALCULATION

OMNPEAENEHUE BENNYUHBbI KOMINMEHCALUUOHHOIO KOHOEHCATOPA

Individual PFC for transformers

WHaMBuayanbHas koMneHcauus TpexdiasHbix TpaHCGhopMaTopoB

TpaHchopMaTophbl C OPUEHTUPOBAHHLIMM NNACTUHAMM TpaHcopMaTopbl C HEOPUEHTUPOBAHHLIMU NTACTUHAMM
ot 6 8o 22/0,4 kV 35/0,4 kV ot 6 8o 22/0,4 kV 35/0,4 kV
Transformer power Capacitor power Capacitor power Capacitor power Capacitor power
MowHocTb TpaHcchopmaTtopa 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 1 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 WHanBuayanbHas KoMneHcaumus aCUHXPOHHbIX ABUraTenen
Motor power / MowHocTb gBuratens 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 y 1 2 2 3 3 3 5 5 6 7 7 8 9 10
MolwHocTb koHaeHcaTopa ans asuratenei 4o 1 000 06./MuH.
Capacitor power for motors from 1 000 turn/min. Kvar 1 1 1 9 2 9 3 4 4 5 5 6 7 7 8
MoluHocTb koHaeHcaTopa Ans asuratenei ot 1 000 06./MuyH.
Motor power / MowHocTb ABUraTens kW | 25 30 33 33 37 40 45 50 55 63 75 80 90 | 100
Capacitor power for motors up to1 000 turn/min. kar | 11 12 13 13 14 15 17 18 20 2 25 27 30 33
MolyHocTb koHaeHcaTopa Ans asurareneii 4o 1 000 06./MuH.
Capacitor power for motors from 1 000 turn/min. kvar | 9 10 1 1" 12 12 13 15 16 17 20 21 2 24
MolyHocTb koHAeHcaTopa Ansa asurareneii ot 1 000 06./MuH.

Calculation of required power: QP = PP * k

Pacuyet Tpebyemoii komneHcaumoHHo MowHocTu: QP = PP * k

Non-compensated cos ¢ Coefficient "k" for / Koachdpmument "k" ans Non-compensated cos ¢ Coefficient "k" for / Koachdpmument "k" ans
| HexoMneHcMpoBaHHbIA cos ¢ =0,95 cos ¢ =1,00 | HexoMneHcMpoBaHHbIA cos ¢ =0,95 cos @ =1,00
Ko3hpuLmeHT cos @ KoadhhuLmeHT 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




TYPE DESCRIPTION ElZ2
TUNOBbIE OB03HAYEHUSA KOHAEHCATOPOB (3HAYEHUE BYKB U LIU®P) 1IN 1)

First letter — application: MepBas GykBa — onpegensieT TMN KOHAEHCAaTOpa

© PF correction / koMneHcaLyoHHbI

F medium frequency / cpegHeYacToTHbIN

2} power electronics / cneyyanbHbIi (KOMMYTaLMOHHbIA, (UNbTPALMOHHBIIA, 3aLLUTHBIA, NOANOPHBIA, PEFYNMPYHOLLWIA, CBSI3U U T.4.)

R impulse / MMYNbCHBINA

Vv couple / cBsi3HOM
Second letter — No. of phases, impregnant: Bropas 6ykBa - onpeaensieT konM4ecTBo ha3 ¥ UMNPErHaHT:

No. of phases / KonuyecTtBo a3
Impregnant / UmnperHaHT 1 3 1or3
vegetable oil / pacTuTtensbHoe macno J N -
mineral oil / MUHepanbHoe Macrno 0 L E
PCB (used in past) / PCB (Delor 103, yxe He BbinyckaeTcs ) T © H
IPD, M-DBT / IPD, MDBT U P R
without impregnant / 6e3 umnperHaxTa V S YA
Third letter —cooling and case construction: TpeTbs GykBa - onpeaenseT KOHCTPYKLMIO KOpRyca v cnocob oxnaxaeHus:
Cooling / OxnaxgeHue
Case / Kopnyc natural, by air forced, by air water
| ecTecTBEHHOE BO3AYXOM | NpUHYAUTENIbHOE BO3AYXOM | BogoW
steel insulated case / MeTannu4eckuit, BCe N30NMPoBaHO A U H
steel live case / MeTannmMyeckui, oavH NomKC Ha Kopnyce B V J
stainless-steel insulated case / HepkaBeroLLWN, BCE U30MIMPOBAHO E - -
stainless-steel live case / HepxxaBeroLmiA, OAMH NOSIKOC Ha Kopnyce F - -
porcelain armature / kepamuyeckasi apmatypa C X K
plastic case / nnacTmaccoBbii D Y L
Fourth letter — configuration, protection degree: YeTBepras GykBa - onpefensieT UCNONHEHNEe U CTENEHb 3alUTbI:
Protection degree / CTeneHb 3awWwutbl
Configuration / ncnonxnenue indoor / BHyTpeHHee outdoor / BHewHee
IP 00 IP20 1P42(54)

with built-in discharge resistor / co BCTPOEHHbIM pa3psiaHbIM PE3UCTOPOM K D Q F
without discharge resistor / 6e3 paspsaHoro pesucropa J - R E
Fifth letter — dielectric system: MaTas 6ykBa — 03HayaeT cUCTEMY AUINEKTpUKa:

Al film + capacitor paper / aniomuH1eBas dorbra + koHaeHcaTopHas bymara

mixed dielectric (Al film + capacitor paper + PP film) / koMGUHMpOBaHHbI AW3NEKTPUK (anioMUHUEBas dorbra + KoHaeHcaTopHas Bymara + nonunponuneHoBas nrexka)
ALL film (PP film + Al film, oil impregnated) /ALL film (antoMmneBas conbra + nonunponuneHoBas nneHka, MMNperH1poBaHo Macriom)

MKV (metallized paper + PP film, oil impregnated) / cuctema MKV (meTannusuposarHas bymara + nonmnponuneHoBas nieHka, MMNperHMpoBaHo Macnom)

MKP (metallized PP film, dry, gel filled) / cuctema MKP (meTannuanposaHHas nonmnponuneHoBas nieHka, cyxasi KOHCTPYKLNS, 3anofiHeHa renem)

MP (metallized paper + paper) / MP (meTannuanposaHHas bymara + 6ymara)

MKP (metallized PP film, oil impregnated) / cucrema MKP (MeTann1avpoBaHHas nonvnponuieHoBas nieHka, MMNPerHNpoBaHo pacTuTENbHbIM Macnom)

MKP (metallized PP film, dry, gas filled) / cuctema MKP (MeTannuanposaHHas nonunponuneHoBas nnexka, cyxas KOHCTPYKLMSA, 3aNONHEHO MHEPTHLIM ra3om)

OmIZ|oI<|n|X|=Z

First number / MepBas uncpa (nepen aeducom) number of configuration / ykasbiBaeT nopsaKkoBbIA HOMEP MOAMMMKaLK TUNa
Second number / Bropas uudpa (nocne gedmca)  rated voltage in kV / ykasbisaet paGoyee Hanpsiketue B KV.

Third number / TpeTbs uudpa (3a kocow YepTon) 1. power capacitors - rating in kvar / y KOMNeHCaLMOHHbIX KOHAEHCATOPOB HOMUHAMbHARA MOLLHOCTb B kvar
2. power electronics - rated capacitance in uF / y cnewmanbHbIX 1 UMMYNbCHbIX KOHAEHCATOPOB eMKOCTb B UF

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

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

| YeTBepTas undpa (3a BTOPOil KOCOI 4YepToil) / ncnonb3yeTcs TOMbKO Y KOHAEHCATOPOB, NPeAHAa3HaYeHHbIX ANs YacToT, OTNUYHOM oT 50 Hz, 1 ykasbiBaeT
MaKcUManbHYI MPUMEHsIEMYI0 YacToTy B Hz (Ans koMneHcaLmMoHHbIX koHAeHcaTopos) U B kHz (ans
CpefHEYaCTOTHbIX KOHEHCATOPOB).




ZEZ2 LOW-VOLTAGE CAPACITORS (CYLINDRICAL)
@]I:E HU3KOBOJbTHbLIE KOMNEHCALUMOHHbLIE KOHOEHCATOPbI (LMNUHOPUYECKUA ANIOMUHUEBLIN KOPMYC)

Application

The capacitors are intended for
individual, group or central power factor
correction in low-voltage networks.

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:

- 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)

-by inert, ecologically harmless gas. Itis
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 breaking by the overpressure

disconnector, which ensures safe disconnection of the capacitor from the

network in the event of overloading and at the end of its operational life. The
capacitors are equipped with discharge resistors.

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

MpumeHenne

KoHoeHcaTopbl  npefHas3HayeHbl  Ans
WHOVBMOYaNbHOM, rYMNOBOI UMK LIEHTPanbHON
KOMMEHCALUMM  PeakTUBHOA  MHAYKTMBHON
MOLLHOCTM B CETAX HU3KOTO HAMPSIKEHMSI.

KoncTpykuus

KoHpeHcaTopbl M3roTOBMEHbI B WUCMOMHEHUN
MKP, koTopoe 06pa3oBaHO METaNNM3NpoBaHHON
NONMNPONUNEHOBOM MNEHKON C 04EHb HU3KUMM
LVAMNEKTPUYECKUMU  NOTEPAMA.  [InanekTpu-
yeckas cucTemMa SIBNSIETCS  CaMOpereHe-
PALMOHHOM, B CYXOM MCTIOMHEHMN.
KoHaeHcaTopbl 3anomnHeHb!:

- TBEPAOM KOMMAKTHOM Maccol pacTUTenbHOrO
NPOUCXOXEHNS, HETOKCUYHOW W SKOMOTUHYECKN
OesonacHoit. Tunosoe 0003HAYEHWE TaKWX
koHpeHcaTopos CSADP, CSAKP (3 chasHble)
unn CVADP, CVAKP (1 asHble);

- MIHEPTHbIM, 3KONOr4ecki Ge3onacHbIM rasoM.
Tunosoe o6o3Havenne: CSADG (3 dhasmble)

unn CVADG (1 chasHble).

Takum 06pa3om OnacHOCTb 3arpsi3HeHUst OkpyXaloLLel cpefbl, Hanpumep, Npu npoTeyke
UMNPerHaLMOHHOM XUAKOCTH, OTCYTCTBYET.

Kopnyc koHpeHcaTopa 3alyeH 0T paspbiBa pasbeanHuTeneM fo [aBneHuio, KoTopbIi
obecrneunBaeT 6e3onacHoe OTKIKYEHE KOHAEHCATOpa 13 CETU MpW Neperpy3ke unu no
OKOHYaHWM CcOBCTBEHHOTO Ccpoka Cryx6bl. KoHaeHcaTopbl WMEHT Tpu paspsigHbiX
pesucTopa.

WHCTPYyKLMM No MOHTaxXy

MoHTaHO€ NonoxeHue koHaeHcaTopa MoxXeT ObiTb Ntoboe. flepxareny Ans 3akpenneHns
KoHfeHcaTopa (06xBaTbl) MPOW3BOAUTENb MOXET MOCTaBMTb MO 3akasy (COrMacHo
katanory).

KoHpeHcaTopbl MOXHO yCTaHaBNMBATb BNIOTHYIO ApYT K APYrY.

MpYCoEANHEHME 3aLUMTHOM KneMMbl OcylLecTBRAeTcs cornacHo pekomeraalmm CSN 33
0360. Ha gHe kopnyca kaxaoro KOHAEHcaTopa UMEEeTCs 3alUUTHBIN CTSKHON BUHT M12
(3aTArvBaTb MoMeHTOM Makc. 5 Nm). Ecnm cTspkHoi BHT M12 Ha aHe kopnyca He bypet
MCMONb30BaH B KAYECTBE 3aLLMTHON KNEMMbI, €70 MOXHO MCMIONb30BaTh M5 3aKpenmeHns
KoHgeHcaTopa. [Mo 3akasy (Hampumep, NMpW MpUMEHeHWM cTeneHn 3awwtbl IP54) Ha
KPbILLKE KOHAEHCATOpa MOXHO Pa3MECTUTb 3alLMUTHYHO knemmy M5 (3aTsruBaT MOMEHTOM
makc. 2 Nm).

MopBoasLe NPOBOAHNKN 3aKaHYMBAIOTCS B 3aXMMHOM XoMyTe OylwmHra ¢ Gontom M5
(kpecToobpa3Hast ronoBka) — 3aTsKHOA MOMeEHT Makc. 2 Nm. [pucoeguHuTensHble
MPOBOAHMKN 1 3aKpenneHne KOHAEHcaTopa [AOMKHbI MO3BONATH MOALEM Bepxa
KoHzeHcaTopa Ha 20 MM — 310 HeobXoUMoe ycnoBue Ans cpabaTbiBaHNs pabeauHUTENS
Mo aBneHuio.

YuuTbiBas TOKOBYIO Harpysky Ha KNEMMHUWK, MpWU MOHTaXe rpynnbl KOHAEHCATOPOB Ha
KNEMMHUK HeMb3s MPUCOeANHATL MOLLHOCTb Bonee, Yem 30 kvar y TpexdasHbIx Unu He
bonee 15 kvar y opHOdasHbIX KOHAEHCATOPOB, Npu COOMIOAEHMM BCeX YCMOBHIA
npucoeamHeHIs. [INs 3aLLuThl KOHLEHCATOPOB PEKOMEHAYETCS BbIGUpaTh pesoxpaHnTen
MOLLHOCTW C XapakTepucTukoit gG ¢ HoMMHanbHbIM Tokom B 1,6-1,8 pa3 Gonblue Toka
KOHfeHcaTopa.

Y BCEX TUMNOB KOHAEHCATOPOB B LIMMUHAPUYECKOM anmntioMuHeBoM Kopnyce @85 1 ¢110 no
3aKasy BO3MOXHA MOCTaBKa MNAacTMAacCOBOW KPbILLKW CO CTeneHbio 3awmTbl 1P 54 1 ¢
COOTBETCTBYHOLLMM BbIBOAOM.

MnacTukoBbIe KPbIWKK ANS KOHAEHCATOPOB B aNOMUHUEBOM LUMHAPUYECKOM Kopnyce

For capacitor diameter Protection degree Outlet Dimensions Weight Drawing
[ns koHAEeHcaTopa AMaMeTpoM CreneHb 3aWwmThbl BbiBoa Pazmepbl Macca Yeprex
[mm] [mm] [kd]
85 IP 54 PG 16 93 x 60 0,036 3a
@110 -B IP 54 PG 16 118 x 60 0,046 3b
2110 -A IP 54 PG 21 118 x 60 0,046 3b
2136 - - - - -




LOW-VOLTAGE CAPACITORS (CYLINDRICAL)

ZE[Z

HU3KOBOJNbTHbLIE KOMNEHCALMOHHBLIE KOHOEHCATOPbI (UWMNWHAPUYECKUIA ANIOMUHUEBBLIN KOPIMYC) HIN )

Overpressure disconnector (tear-off fuse)

Technical Data and Limit Values

Rated voltage / HommhansHoe HanpsixeHue:
Rated frequency / HomuHanbHas YacTora:
Standards / Ctangaprb!:

Overvoltage

| MakcMmanbHO AONYCTUMOE HanpsKeHMe:

Overcurrent / MakcumanbHo AoNyCTUMbIIA TOK:
Capacitance tolerance / lorpelHocTb eMKOCTH:
Test voltage terminal/terminal
[McnbiTaTenbHOe HaNpsXeHWe Mexay KneMMami:
Test voltage terminal/case
| UcnbiTaTenbHoe HanpsikeHne Mexay 3aKopoyeHHbIMM
KneMMamu 1 KOpnycom:
Inrush current / YaapHb1v TOK(TOK BKNIOYEHNUA):
Losses / Motepmn dieletric / ananekTpuka:

total / obwue:
Statistical life expectancy / Ctatuctuyeckas
[ONrOBEYHOCTD:
Protection degree / CTeneHb 3awuthbl:

Ambient temperature
| KaTeropus Temnepatyp okpyxatollei cpeabl:

Cooling /OxnaxpeHue:

Permissible relative humidity

| lonycTMas OTHOCUTENbHasA BNAXHOCTb:
Altitude / BbicoTa Hap ypoBHeM Mopsi:
Mounting position / MoHTaxHOe nonoxeHue:
Mounting / 3akpennexue:

Safety features / 3awura:

Case / Kopnyc:

Dielectric system/ Cuctema ananekrpuka:
Impregnation / UMnperHaHT:

Terminals / Knemmbi:

Discharge resistors / Pa3psiaHbie pe3vcTopbl:

Un

Umax

Ut

Urc

tan &
tan 8o

®yYHKUMA pasbeAauHUTENS NO AaBNEHUI0

P e

TexHuyeckue nokasatenu U npeaenbHble 3Ha4YeHNA

230...800 V

50/60 Hz

IEC 60831-1+2 EN 60831-1+2
Un + 10 % up to 8 h daily

Un + 15 % up to 30 min daily

Un + 20 % up to 5 min Un + 20 % max. 5 MuHyT

Un + 30 % up to 1 min Un + 30 % max. 1 muHyTa

1,5-2,0 % In (Possible short time overcurrent / BoamoxHoe kpaTkoBpeMeHHOe MakcuMarnbHoe 3HaueHue)

-5/+10 %
2,15xUNAC, 25

UL No. 810 GOST 1282-8

Un + 10 % max. 8 yacoB B cyTku
Un + 15 % max. 30 MUHYT B CyTKM

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

max. 300 x In

cca 0,2 W/kvar

cca 0,4 - 0,5 W/kvar

> 130 000 hours / > 130 000 hodin (Standard conditions / CtaHaapTHble ycnosus)

IPQO, IP 20, on request IP 54, indoor mounting / IP00, IP20, no 3akasy IP54, koHaeHcaTopbl MpeaHasHa4eHbl
[Ans BHYTPEHHErO MOHTaXa
-40/D - max. temp. = 55 °C / max. Temnepatypa 55 °C
- max. over 24 h = 45 °C / makcumanbHoe cpefHee 3HaueHue 3a 24 vyaca 45 °C
- max. over 1 year = 35 °C / MakcumanbHoe cpegHee 3HaveHne 3a 1rog 35 °C
- lowest temperature = -40 °C /HuxHss npegenbHas Temnepartypa - 40 °C
natural or forced / ecTecTBeHHOe BO3MyXOM UMW NPUHYAUTENBHOE
IPOO - max. 95 %, IP20 - max. 95 %, IP54 - max. 95 %

max. 4 000 m above sea level / max. 4 000 M H.y.M.
any / npou3BonbHoe
threaded M12 stud at the bottom of the case (max. torque 5 Nm) / 6ont M12 Ha gHe kopnyca (3aTsKHOW

MOMEHT Makc. 5 Nm), aepxatenu-o6xeatbl
overpressure disconnector / pasbeanHuTenb No AABNEHMIO, CAMOPEreHepaLMoHHas cuctema

cylindrical, aluminium can /UMAMHAPNYECKUIA, ANMIOMUHNEBDIN

MKP - metallised polypropylene film / MKP, meTannuanposaHHas nonmnponuneHoBas nieHka

dry type / cyxoe ucnonHeHue

1/ double, three-way (connected to terminal by bolt M5 by max. torque of 2 Nm) / Kopo6ka BbIBof0B — ABOVHbIE,
TpexdasHble knemmbl M5, 3aTskHOIN MOMEHT Makc. 2 Nm

2/ Terminals M10, max. torque of 8 Nm / BuHtoBble knemmbi M10, 3aTsbkHoin MOMEHT Makc. 8 Nm

built-in - 50 V, 1 minute (0,5 - 25 kvar) / / BcTpoeHHble (50 V o 1 muHyThl Anst 0,5 - 25 kvar)

built-in - 75 V, 3 minutes (30 - 50 kvar) / BcTpoeHHble (75 V ao 3 munyT ans 30 - 50 kvar)




ZEZ2 LOW-VOLTAGE CAPACITORS (CYLINDRICAL)
S]I:E HU3KOBOJbTHbLIE KOMNEHCALUMOHHbLIE KOHOEHCATOPbI (LMNUHOPUYECKUA ANIOMUHUEBLIN KOPMYC)

Three-Phase Capacitors 400 V AC, 50 Hz, MKP dry, TpexdasHble koHaeHcaTopbl 400 V AC, 50 Hz, MKP cyxwue,
delta connection coefiMHeHne B TPeYronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pa3mepbl Macca degree Yeprex
On In Cn ODxH [ka] CreneHb

[kvar] [A] U [mm] 3aWunThI
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 3x99 85x 175 0,6 IP20 1
CSADG 1-0,4/2 2,00 2,9 3x13,3 85x 175 0,7 IP20 1
CSADG 1-0,4/2,5 2,50 3,6 3x16,6 85x175 0,7 IP20 1
CSADG 1-0,4/3,15 3,15 45 3x20,9 85x 175 0,7 1P20 1
CSADG 1-0,4/4 4,00 58 3x26,5 85 x 175 0,8 1P20 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 85x175 1,0 IP20 1
CSADG 1-0,4/8 8,00 11,5 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 3x829 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 1-0,4/20 20,00 28,9 3x132,6 110 x 245 1,9 IP20 1
CSADG 1-0,4/25 25,00 36,1 3x165,8 110 x 245 2,1 IP20 1
CSADP 3-0,4/30 30,00 433 3x198,9 136 x 220 3,3 IP20 1
CSADP 3-0,4/33,3 33,30 481 3x220,8 136 x 261 4,0 IP20 2
CSADP 3-0,4/37,5 37,50 54,1 3x248,7 136 x 261 4,0 IP20 2
CSADP 3-0,4/40 40,00 57,7 3 x265,3 136 x 261 4,0 1P20 2
CSADP 3-0,4/50 50,00 72,2 3x331,6 136 x 355 55 IP20 2
Three-Phase Capacitors 440 V AC, 50 Hz, MKP dry, TpexdasHble konaeHcaTopbl 440 V AC, 50 Hz, MKP cyxue,
delta connection COeANHEHNE B TPEYroNbHMK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pasmepbl Macca degree Yeprex

(O]N In Cn ODxH [ka] CreneHb

[kvar] [A] n [mm] 3alnThI
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 85x175 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 3,3 3x13,7 85 x 175 0,6 1P20 1
CSADG 1-0,44/3,15 3,15 4,1 3x17,3 85x 175 0,7 IP20 1
CSADG 1-0,44/4 4,00 5,2 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 85x175 0,9 IP20 1
CSADG 1-0,44/8 8,00 10,5 3x438 85 x 245 0,9 IP20 1
CSADG 1-0,44/10 10,00 13,1 3x54,8 85 x 245 1,0 1P20 1
CSADG 1-0,44/12,5 12,50 16,4 3x685 85 x 245 1,2 IP20 1
CSADG 1-0,44/15 15,00 19,7 3x822 85 x 245 1,3 IP20 1
CSADG 1-0,44/20 20,00 26,2 3 x109,6 110 x 245 1,9 IP20 1
CSADG 1-0,44/25 25,00 32,8 3x137,0 110 x 245 2,1 IP20 1
CSADP 3-0,44/30 30,00 39,4 3x164,4 136 x 220 3,3 IP20 1
CSADP 3-0,44/33,3 33,30 437 3x182,5 136 x 261 3,8 1P20 2
CSADP 3-0,44/37,5 37,50 49,2 3x205,5 136 x 261 4,0 IP20 2
CSADP 3-0,44/40 40,00 52,5 3x219,2 136 x 261 4,0 IP20 2
CSADP 3-0,44/50 50,00 65,6 3x274,0 136 x 355 55 IP20 2
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LOW-VOLTAGE CAPACITORS (CYLINDRICAL) ZIEIZ2
HU3KOBOJIbTHbLIE KOMNEHCALUMOHHbLIE KOHOEHCATOPbI (LMNUHOPUYECKUA ANIOMUHUEBLIA KOPMYC) m

Three-Phase Capacitors 525 V AC, 50 Hz, MKP dry, TpexdasHble koHpeHcaTopbl 525 V AC, 50 Hz, MKP cyxue,
delta connection coefjHeHue B TPeyromnbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowjHocTb Tok EmkocTb Pasmepbl Macca degree YepTex
On In Cn IDxH [ka] CreneHb
[kvar] [A] 0 [mm] 3aWKThI
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 85 x 175 0,6 1P20 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 3x13,5 85x 175 0,7 1P20 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 1P20 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 1P20 1
CSADG 1-0,525/10 10,00 11,0 3x385 85 x 245 1,0 IP20 1
CSADG 1-0,525/12,5 12,50 13,7 3x48,1 85 x 245 1,1 1P20 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 1P20 1
CSADG 1-0,525/25 25,00 275 3x96,2 110 x 245 21 IP20 1
CSADP 3-0,525/30 30,00 33,0 3x 1155 136 x 220 3,3 1P20 1
CSADP 3-0,525/33,3 33,30 36,6 3x128,2 136 x 261 3,8 IP20 2
CSADP 3-0,525/37,5 37,50 412 3x 1444 136 x 261 4,0 1P20 2
CSADP 3-0,525/40 40,00 44,0 3x154,0 136 x 261 4,0 IP20 2
CSADP 3-0,525/50 50,00 55,0 3x192,5 136 x 355 55 1P20 2
Three-Phase Capacitors 690 V AC, 50 Hz, MKP dry, TpexdasHblie koHaeHcaTopbl 690 V AC, 50 Hz, MKP cyxue,
delta connection coeavHeHUe B TpeyronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowwHocTb Tok EmkocTb Paamepbl Macca degree Yeprex
On In Cn @DxH [ka] CTeneHb
[kvar] [A] u [mm] 3alnThI
CSADG 1-0,69/5 5,00 42 3x 11,1 85 x 245 0,8 IP20 1
CSADG 1-0,69/6,25 6,25 5,2 3x13,9 85 x 245 0,9 1P20 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 1P20 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 3x44,6 110 x 245 1,9 1P20 1
CSADG 1-0,69/25 25,00 20,9 3x55,7 110 x 245 2,1 IP20 1
CSADP 3-0,69/30 30,00 25,1 3 x66,9 136 x 220 3,3 1P20 2
CSADP 3-0,69/40 40,00 33,4 3x89,2 136 x 261 4,0 IP20 2
CSADP 3-0,69/50 50,00 41,8 3x 1114 136 x 355 55 1P20 2
Single-phase units type CVADG ..., CVADP ..., CVAKP ... on request. Mo Tpe60oBaHMI0 3aKa3umka BO3MOXHO M3rOTOBMEHE B OAHOA3HOM UCTIONHEHNN
C TMNoBbIM 0603HaveHnem CVADG ..., CVADP ..., CVAKP ....
Other voltage, power and frequency on request. Mo 3aka3dy BO3MOXHA MOCTaBKA KOHAEHCATOPOB ANS APYrX HanpsiKeHui,

MOLLHOCTEM 1 YacToT.
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ZE2 LOW-VOLTAGE CAPACITORS (CYLINDRICAL)
EJI:E HU3KOBOJbTHbLIE KOMNEHCALUMOHHbLIE KOHOEHCATOPbI (LMNUHOPUYECKUA ANIOMUHUEBLIN KOPIMYC)

Dimensional Drawings [abapuTHble YepTexm

Drawing No./FaGapuTHbIN 4epTéx 1 Drawing No./laGapuTHbIif YepTéx 2
wn M~
™ =r
T _—

1

—
X ¢D _ |
—. 93
e —

@ D+5

Drawing No./MabapuTHbIN YyepTéx 3a Drawing No./l'aGapuTHbIit yepTéx 3b

PG 16-21

51 28
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CLAMPS FOR CYLINDRICAL CAPACITORS
AEPXATEJNW ANA KOHOEHCATOPOB

ZE|2
SILKO

Clamp type A... / Depxatens Tuna A...

I - S

Clamp type B... /| [lepxatensb Tuna B...

Type Diameter Dimension Dimension Dimension Type Diameter Dimension Dimension Dimension
Tun [nametp Pasvep "A” Pasmep "B’ Pasvep "D’ Tun [nametp Pasmep "A” Pasvep "B’ Paswep "D”
A1-85 85 114 104 54 B1-85 &85 114 104 229
A1-110 2110 114 104 66,5 B1-110 2110 114 104 229
A1-136 2136 140 104 73,4 B1-136 136 140 104 330
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ZE|2
SILKO

CLAMPS FOR CYLINDRICAL CAPACITORS
AEPXATENW ANnA KOHOEHCATOPOB

Clamp type C... / Olepxatens Tuna C...

F
Type Diameter | Dimension | Dimension | Dimension | Dimension
Tun nametp | Pasvep "A” | Pasvep "B” | Pasvep "E” | Pasvep "F”
C1-85 285 114 104 115 125
C1-110 2110 114 104 140 150

Clamp type F... | Olepkatens Tuna F...

a ]
]
===
- = =§
S

Type F1-85 for diameter 85mm
/ Tun F1-85 gns gnametpa 85mMm

Type F1-110 for diameter 110mm
/ Tun F1-110 gns ouametpa 110mMm

Clamp type D1-85... / Olepxatens Tuna D1-85...

] HER- L] R A
— ===y
T o
[ [
85
g -
-
= =

229
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MEDIUM VOLTAGE CAPACITORS
BbICOKOBOJIbTHbIE KOMINEHCALUWOHHbLIE KOHAEHCATOPbDI

I:_

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
I connection. The capacitors have internal discharge resistors decreasing
voltage to 75 V within 10 minutes. All three-phase and single—phase units are
in a dead case, on request it is possible to deliver capacitors with one pole on
the case. It is possible to deliver capacitors with pressure sensor 230 V, 50 Hz.

Installation instructions

- to prevent mechanical stress of the insulators

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

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

- min. distance between capacitor cans — 60 mm

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

- 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.

MpumeHeHne
KoHpeHcaTopbl NpeaHasHayeHbl Ans KOMMEHcaLuuu peakTMBHOA MOLLHOCTU W
unbTPaLMK BbICLLINX TAPMOHMK.

KoHcTpykums

KoHcTpykums guanektpuka B ucnonHeHuy all-film  (uenbHonneHouHoE).
[nanekTpukom SBRSIETCS MONMMPONWNEHOBas NMNeHKa, WMMpEerHMpoBaHHast
CUHTETUYECKON KMUOKOCTbIO, M3BECTHOM nog ToprosbiM HassaHueM JARYLEC,
Ge3BpeHON 1 KoNorM4ecki 6e30nacHoi.

OnekTpoabl 0bpa3syeT anoMuH1EBas dorbra . ATa KOHCTPYKLMS obecneymBaeT
04eHb HU3KME NOTEPU KOHAEHcaTopa.

Y TpexcasHbix KOHAEHCATOPOB aKTMBHAs 4acTb COEAMHSIETCA B 3Be3dy M
obo3HavaeTcs ,Y”, y ogHodhasHbIX KOHAEHCATOPOB CoeanHeHNE 0603HavaeTcs
,I”. KoHOeHcaTopbl MMeIT BCTPOEHHbIE BHYTPEHHME PaspsiiHble Pes3ncTopbl,
CHUXatoLLme HanpskeHne o 75 V go 10 MuHyT. TpexdasHble u ogHodasHble
KOH[eHCaTOpbl U3rOTABNMBAKOTCS B MOMHOCTHI0 M30MMPOBAHHBIX KOpMycax, no
3aKa3y BO3MOXHa MOCTaBKa KOHAEHCATOPOB C OAHWUM MOMKCOM Ha Kopmyce.
KoHpeHcaTopbl MOXHO OCHacTUTb AaTunkom aasneHns (230 V, 50 Hz).

WHCTpyKUMA no MOHTaxy

* He [jonyCKaeTCs MexaHnJeckas Harpyska Ha ByLumHMM( NpoXoaHOM U30nsATop)

* 3aTSHKHOM KNEMMHbI BUHT ByLuimHra M12 3atarBath Makc. KpyTALLMM
momeHToM 20/25 Nm (corn. Tabnuue BywumHru)

* 333eMNA0LLMA KOMOMHMPOBaHHBINA BbiBog M10 3aTarBaTh Makc. KpyTALWMM
mMomMeHToM 15 Nm

+ cobniogaTb paccTosHme MexXay CTeHKkamy KOHAEHCaTopoB MiH. 60 mm

* Yepes HECKOMbKO AHeN akcnyaTaumn Heobxoaumo nNposepuTh
MeKTPUYECKNE COEAMHEHNS 1 BU3YanbHO MPOKOHTPONMPOBATL
repMeTUYHOCTb KOHAEHCATOPOB

* MIPY MaHUMYAALMK C KOPMyCaMu KOHLEHCATOPOB UM C KileMMaMu
obopyaoBaHMe SOMKHO ObITb Pa3pskeHO 1 KNeMMbl KOHAeHcaTopa
3aKOPOYEHI.

KoHgeHcaTopbl C ApyrumMun HanpsxeHUAMN, MOLLHOCTAMU, YaCTOTaMm1 U YPDOBHEM
M30naunn, KoTopble He yKasaHbl B Ta6m4uax, MOXHO M3roTOBUTbL MO 3aKasy.
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MEDIUM VOLTAGE CAPACITORS
BbICOKOBOJIbTHbIE KOMINEHCALUWOHHbLIE KOHAEHCATOPbDI

Technical Data and Limit Values

TexHu4eckue nokasatenu U npeaenbHble 3Ha4YeHMA

Rated voltage / HomuHanbHoe HanpsikeHue: Un Single-phase / ogHodpasHble: 1-24 KV 25 800 kvar
Three-phase / Tpexchastble: 1-12 kV 25 700 kvar
Rated frequency / HomuHanbHas yactora: fn 50/60 Hz
Standards / CtangapTbl: IEC 60871-1 EN60871-1  GOST 1282-88
Max overvoltage Umax Un + 10 % up to 8 hours daily Uy + 10 % max. 8 8 4acos B cyTku
| MakcumansHo AonycTMMoe HanpsikeHue: Un + 15 % up to 30 minutes daily Uy + 15 % max. MuHyT B CyTKM
Un + 20 % up to 5 minutes Uy + 20 % max. 5 MuHyT
Un + 30 % up to 1 minute Uy + 30 % max. 1 muHyTa
Overcurrent (according to above standards) Is 1,3 * IN (Possible short time overcurrent / KpatkoBpemeHHble MaKcMarnbHbIe 3HaYeHWs)
| MakcumanbHO AONyCTUMbINA TOK:
Capacitance tolerance / MorpewHocTL MKOCTY: -5/+10%
Test voltage, terminal/terminal Urr 2,15xUNAC,10s (4,3xUnDC, 10s)
| UcnbiTaTenbHoe HanpsikeHue Mexay KnemMmamu:
Test voltage, terminal/case / UcnbiTaTensHoe Utc According to the insulating level, for 10 s / cornacHo ypoBHto n3onsuuu, B Teuerue 10 ¢
HanpsikeHWe Mexay coeanHeHHbIMW KneMMamu n
Kopnycom:
Inrush current / YaapHb1i TOK(TOK BKNIOUeHMS): max. 300 X In
Total losses / O6wue notepu: tan & 0,2 W/kvar
Statistical life expectancy > 130 000 hours /> 130 000 hodin (Standard contitions / CtaHgapTHble ycrosus)
| NMpepnonaraemas cracTU4yeckas [ONFOBEYHOCTb:
Protection degree / CTeneHb 3awuThI: IP 00 (IP 54 cover on request - up to 12 kV) / IP 00 (no 3akasy: kpblLuka co cTeneHbHo 3awmTsl IP 54 - 1o 12 kV)
Ambient temperature category °C -40/C - max. temp. 50 °C / max. Temnepatypa 50 °C

| Kateropuu Temnepartyp oKpyKatoLen cpeabl:

Cooling / Oxnaxgexue:

Humidity / lonycTumas oTHocuUTenbHas BNaXHOCTb:
Altitude / BbicoTa Hag ypoBHeM Mopsi:

Mounting position / MoHTaxHoe nonoxeHue:
Mounting / 3akpennexue:

Case / Kopnyc:

Dielectric / Cuctema ananexTpuka:

Impregnation / UMnperHaHT:

Discharge resistors / Pa3psiaHble pe3vcTopbl:

Three-phase capacitors - type CPEFS 23-voltage/power,

50 Hz,Y connection, IP00

- highest over period of 24 h: 40 °C / makcumanbHoe cpefiHee 3HayeHve 3a 24 yaca 40 °C
- highest over period of 1 year: 30 °C / makcumanbHoe cpepHee 3HaveHne 3a 1 rog 30 °C
naturally air cooled / ectecTBeHHOE BO3AYXOM

IP 00 - max. 95 %, IP 54 - max. 95 %

max. 4 000 m above sea level / max. 4 000 M H.y.M.

vertical and horizontal / BepTukanbHoe 1 ropu3oHTanbHoE (Ha y3Koii CTOPOHe Kopnyca)

side brackets, bottom brackets / 6okoBble ckobbl, CkoBbI B HIXHEN YacTy

stainless-steel, for indoor/outdoor installation / HepxaBetoLLas cTanb, Ans BHYTPEHHEN 1 HAPY)KHOI YCTAHOBKM
all film / all-film

JARYLEC (environmentally-friendly, non-toxic, non-PCB)
/ JARYLEC - cuHTeTM4eckas XuaKkocTb, bronorndecku ytunuaupyemas, 6es PCB
built-in - 75 V, 10 minutes / BcTpoeHHble (75 V fo 10 MuHyT)

TpexdasHbie koHpeHcatopbl - Tun CPEFS 23-Hanpsikenue (kV)
| mowHocTb (kvar), 50 Hz, coeaunHenue Y, IP00

Power Dimensions Weight Drawing No. *)
MowHocTb Pa3smepbl Macca Yeprex *)

QN Dc He

[kvar] [mm] [mm] [ka]
50 145 170 17 2/3
100 145 260 19 2/3
150 145 350 25 2/3
200 145 450 31 2/3
250 145 550 38 2/3
300 145 640 43 2/3
350 175 590 48 2/3
400 175 670 54 2/3
450 175 740 59 2/3
500 175 810 64 2/3
550 175 890 70 2/3
600 175 960 76 2/3
650 200 910 80 2/3
700 200 970 85 213

*) Drawing 2 for voltage < 7,2 kV
Drawing 3 for voltage > 7,2 kV

*) PucyHok 2 ans Hanpsxenns < 7,2 kV
PucyHok 3 ans Hanpsbkenus > 7,2 kV
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BbICOKOBOJIbTHbIE KOMINEHCALUWOHHbLIE KOHAEHCATOPbDI

ZE|2
SILKO

Single-phase capacitors - type CUEFS 23-voltage/power,

50 Hz, | connection, IP00

OpHodhasHble koHAeHcaTopbl - Tun CUEFS 23-Hanpskenue (kV)
| mowHocTs (kvar), 50 Hz, coeguHenue I, IP00

Power Dimensions Weight Drawing No. *)
MowHocTb Pa3smepbl Macca Yeprex *)
Qn Dc Hc
[kvar] [mm] [mm] [ka]

50 145 170 14 1
100 145 250 18 1
150 145 330 23 1
200 145 420 29 1
250 145 520 35 1
300 145 600 40 1
350 175 570 45 1
400 175 640 50 1
450 175 710 55 1
500 175 780 60 1
550 175 850 66 1
600 175 920 71 1
650 200 870 75 1
700 200 930 81 1
750 200 990 86 1
800 200 1030 89 1

Bushings - Porcelain bushings for outdoor installation

BywuHrn - Kepamuueckue GyLLMHIM ON1S HAPYXHON YCTaHOBKY.

Type | Insulating level | Max. operating network voltage Creepage distance Height | Terminals Max. torque Weight
Tun YpoBeHb Max. pabouee HanpsikeHue cetn | PacctosiHue mexay 6ywmHramm | Beicota | Knemwmbl Max. 3aTarusarowui Macca
n3onsLum Um Hs MOMEHT
[kV] [kV] [mm] [mm] [mm] [Nm] ka]
20/60 72

M1 28775 T2 260 160 M12 20 1,00

C3 38/95 17,5 317 232 M12 25 1,20

C4 50/125 24 457 274 M12 25 1,80

C5 70/170 36 635 315 M12 25 2,50

Standard insulation levels for Um < 52 kV CraHpapTHble ypoBHM usonauuu gna Um < 52 kV

Highest voltage for equipment Um (RMS) k|24 | 36| 72| 12 [175] 24 | 36

MakcumanbHoe HanpshkeHue ans obopyaosaHus Um (athhekTBHOE 3HaueHue)

Rated power-frequency short duration withstand voltage (RMS) ) kil s | 10|20 [ 28|38 | 50| 70

HomMuHanbHoe KpaTKOBPEMEHHOE UCTbITATENBHOE HAMPSKEHWE CETEBON YACTOThI (3EKTUBHOE 3HAYEHME)

Rated lightning impulse withstand voltage (peak) vi| 35 | 40| 60 | 75 | 95 [ 125|170

HomuHanbHoe ucnbiTaTensHoe HanpsikeHne aTMOCHEPHOT0 MMNYMbCa (MMKOBOE 3HAYEHME)

Drawings of Bushings Pa3mepbI 6ywmHros

M1 C3 C4 CS
]

AN
M~ | —
AN| ™M
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Z2E2 MEDIUM VOLTAGE CAPACITORS
BbICOKOBOMBTHBIE KOMMEHCALIMOHHBIE KOHOEHCATOPbI

Dimensional Drawings [aGapuTHble YepTexu

Drawing No./laGapuTHbIii YepTéx 1 Drawing No./laGapuUTHbIii YepTéx 2

350
392
430

430 ' Drawing No./aGapuTHbIit YepTéx 3

M10

DETAIL B

1120 120]

350
392
430
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PFC REGULATOR 6M/12M

PErYNATOP PEAKTUBHOM MOLLHOCTU 6M/12M
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6M/12M 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 cos phi.

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.

- 6 or 12 steps
- FCP System (Fast Computerized Program),
minimizes the number of ON/OFF operations

- measuring cos phi, using true RMS voltage and current values

- displays all measurements on one single display
- connected steps display

- features designed for easy and intuitive handling by the user

- parameter setting in RUN-TIME
- totally digital setting and handling

Technical features:

Supply and measuring voltage: 400 VAC (+15/-10%), 45-65 Hz

6M/12M sBnsieTCsi HOBbLIM TWUMOM annapata
pa3paboTaHHOro Ans NpOCToi 1 3¢hheKTUBHOM
perynauuu.  Perynatop  KoHTponwupyeTt
COCTOSIHWE pacnpefenuTenbHO CeTh M Ha
OCHOBaHWN TOYHbIX W ObICTPbIX pacyeToB
NpUCOEeaMHSIET OO OTCOELANHSET OTAEMbHbIE
KOMMEHCALMOHHBIE CTYNEHU ANS [OCTUXKEHNS
HeobxoaMmoro cos @.

MukponpoLecop perynsitopa CHUMaeT 4epe3
Bxogbl  A/D-npeobpasoBaTtens  ceTeBoe
HanpsikeHWe M pacxop Toka notpebutenem
(Hanpumep, LENoOro NpeanpusaTUs) W Ha UX
OCHOBE PacyMTbIBAET OTHOLLEHWE aKTUBHO W
peakTMBHOM MOLHOCTK ceTu. Perynsatop
ocyLLecTBnseTpacyeT 6a3oBoNCoCTaBNSIOLLEN
rapMOHMKI aKTUBHOTO W PEAKTUBHOTO TOKa Mo
anroputmy  FFT.  Takum  oGpasom
obecneynBaeTcs TOYHOE W3MepeHue W
perynupoBaHue, Aaxe B YCIOBUSIX UCKaXEHNS
TOKa BbICLUIMMI FapMOHUKaMMU.

* 6 UK 12 BKIKOYAEMbIX CTyNeHei

* FCP - cuctema 6bICTporo anroputma (MUHUMW3MPYET YUCIO BKIHOYEHWIA)
* M3MEPEHMe COS @, C WCMOMb30BaHMEM AENCTBUTENbHBLIX 3HaYeHUdt RMS

HanpsxeHna 1 Toka

* U306paeHne BCEX BENMMYMH HA OAHOM Jucniee

* U306paxeHne Ha Aucnnee BKIIOYEHHbIX CTyMeHeN

* KOHCTPYKUMSI NTO3BOMSET NIETKOE U MPOCTOE YNpaBieHue

* MporpaMMMpOBaHKe NapamMeTpPOB BO BPeMs paboTbl yCTpoicTBa

* MOMHOCTBIO LNUGPOBLIE 3NIEMEHTbI MPOrpaMMUPOBAHNS 1 ynpasneHunsa

Current measurement circuit: CT,IN/5
Accuracy of voltage measurement: 1% TeXHNYecKue XxapaKTepucTUKu:
Accuracy of current. measurement: 1% N Muratoee 1 nameputensHoe HanpsxeHue: 400 VAC (+15/-10%), 45-65 Hz
Accuracy of cos phi measurement: +- 2%, 1 digit Bxog UaMepeHust Toka: TpaHceopmatop, IN /5
Display: 1 line x 3 digits x 7 segments  TouocTs uamMepeHnst HampsikeHus:: 1%
+ 20 display icons ToyHoCTb M3MepeHus Toka: 1%
Output: relays, max. 250 V, 4 A, AC1 TOYHOCTL U3MEPEHNs COS @ : +- 2%
Protection degree: IP 55, category IIl [Qcnnei: opHOpaaHbIi (3 undpbl, 7 cexTopos, 20 CUMBOMNOB)
Dimensions: 144 x 144 x 62 mm Bbixog: pene, max. 250 V, 4 A, AC1
CreneHb 3awumtbl: IP 55, knacc 3
Pa3amepsbl: 144 x 144 x 62 mm
Connection: MopcoeauHeHue:
12-steps regulator 12-cTyneHyatbii perynsrop
A B COM1 2 3 4 5 6 C D powER
SUPPLY
(1]%] ORZININIIZAN OO
s1] [s2 Do 0 400V~
vl 1{ Il
P1 po RELAY | C1..C6
L1 o o
L2 [
L3 %’I;
N [ 4
[] RELAY | C7..C12
OS2 @

COM 7 8 9 10 1112
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PFC REGULATOR NOVAR 106 / 114
PEFYNATOP PEAKTUBHOM MOLLHOCTU NOVAR 106 / 114

General description

Novar 106, 114 reactive power regulator is a
fully automatic instrument allowing optimum
control of reactive power compensation.

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
ageneral—-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 waveform is distorted by higher
harmonic components.

Controlling takes place in all four quadrants and its speed depends on
both control deviation value and its polarization (overcompensation
I undercompensation). Connecting and disconnecting of power factor
capacitors is carried out to achieve the optimum compensation condition
with a single control step and minimum number of switching of the
sections. At the same time regulator chooses the sections with regard
to their even load and preferably connects the sections disconnected for
the longest time and with minimal residual charge.

During controlling, regulator continually checks the compensation
sections. If a section’s drop—out or value variation is detected, the
section is temporarily disconnected at relevant setting. This disconnected
section is periodically tested and possibly connected again.

By measurement of current, harmonic component levels up to the
nineteenth order are evaluated. The total harmonic distortion - THD is
calculated from these results. It is possible to set the THD limiting level
when regulator disconnects all compensation sections to prevent their
damage. Also the most adverse THD values, values of harmonic factors
and the minimum power factor values are recorded into the regulator’s
memory for later analysis.

Fully automatic installation is advantage of this regulator. It automatically
detects the connection of current signal and the value of each connected
compensation section. It is also possible to set these parameters
manually.

The ,Alarm" relay output can be set to indicate non-standard conditions
(undercurrent, overcurrent, harmonic distortion preset exceeding,
overcompensation or undercompensation, exceeding of the limit of
section switching, section drop—out or reverse supply condition).
Regulators are supplied in two basic versions with different number of
outputs: Novar 106 with six output relays and Novar 114 with fourteen
output relays.

Regulators can be ordered in a version with galvanically isolated RS
223 or RS 485 standard communication line. All measured values can
be monitored by regulator connected to a computer.

Besides the power factor capacitors, it is possible to connect three
compensatory chokes (for decompensation). Any output can be set as
fixed.

00Lwme nonoxeHus

PerynsTopbl peakTMBHOI MOLLHOCT TUNa
Novar 106/114 nonHocTblo aBTOMaTM4ECKUE
npubops! ,

no3BONAILLME ONTUMANbHOE  YNpaBneHne
KOMMeHcaLueil PeaKTMBHON MOLLHOCTH.
Mpubopbl UMEIOT TOYHbIE W3MEPUTENbHBIE
KOHTYpbl HaMpsKeHUs W Toka U LncpoByt
06paboTKy M3MEpEHHbIX BENUYMH, YeM
JOCTUraeTCs BbICOKas TOYHOCTb ONpesieneHus
kak  AeNCTBUTENbHOMO  3(hHEKTUBHOIO
3HayeHWss  Toka, TaKk UM KoaduumeHTa
MOLLIHOCTH.

Knemmbl nuTatowero Hanpskenns 230 V
ABNAKTCA  OAHOBPEMEHHO W BXOLOM
W3MEPUTENBHOTO  HanpsikeHWs.  TOKOBbI
N3MepuTENbHbIN BXO[ spnsercs
YHMBEPCANbHBIM ANst HOMUHATMBHOTO 3HAYEHNS
BTOPMYHOTO TOKa TPaHCOpMaTopOB TOKa Ha
5A n 1A, npu 3TOM CurHan TOKa MOXET
Bpatbcs ¢ moboit  asbl.  Perynsropbl
MPOBOAAT PacyéT OCHOBHOW TapMOHWUKM
aKTVBHOTO W peakTuBHOro Toka no anroputMy FFT. Stum obecneynBaeTcs BbICOKas TOYHOCTb
W3MEPEHNS 11 PErYNIMPOBAHIS 1 B YCTIOBUAX UCKaXEHNS TOKA CETY BbICLUIMMI rapMOHUKaMU.
PerynupoBaHue ocyLLecTBNAETCS BO BCEX YETbIPEX KBAAPAHTaX U €ro CKOPOCTb 3aBUCHT Kak OT
OLLUMOKM perynupoBaHus, Tak1oT e€ NONSPHOCTY (MepPEKOMNEHCMPOBAHO/ HEAOKOMMEHCHPOBAHO).
MoaKntoYeHIe M OTKITKOYEHME KOHEHCATOPOB NPOBOAWTCS TaK , YTODbI ONTUMAMNbHOE COCTOSHNE
KomneHcauum ObINo [OCTUTHYTO OAHAM PErynMUpYIOLMM BO3AENCTBUEM M MUHMMAMbHBIM
KONM4EeCTBOM Nepekmntoyaemblx cTyneHel. Mpu aTom npubop BbIGUpaeT oTAENbHbIE CTYNEHN C
YYETOM MX PaBHOMEPHON 3arpy3kit U CHauyana MoaKMouMT CTyNeHb , koTopas Obina oTkmoyeHa
[JObLUE BCETO M €6 OCTaTOYHbII 3apsis MUHAMAIbHbIA.

Bo Bpems perynupoBaHus npubop NpoBOAWT TEKYLLMIA KOHTPOSb KOMMEHCUPYIOLLMX CTYMEHE.
Mpu oBHapyXeHWM OTKa3a WNW W3MEHEHWS BENMUYMHBI CTYMEHW, MPWU COOTBETCTBYHOLLEN
HacTpoiike AaHHas CTyneHb BPEMEHHO MCKMIOYAETCS 13 NPOLECCa PerynmpoBaHms.

BpeMeHHO MCKMtoYeHHas CTyNeHb NEPUOANYECKI TECTUPYETCS U MOXET BbiTh ONATH BBEAEHA
B MPOLIECC PErynMpoBaHHs.

Mpn M3MepEeHNM TOKA BBIMCIIAITCS 3HAYEHUS rapMOHMYECKUX COCTaBnsiowmx Ao 19-it. U3
9TUX BENMUYMH BbIMMCNISETCA KOIPMULMEHT HEeNMHERHbIX uckaxeHuii Toka (THD), koTtopblit
MOXHO YBUAETb Ha Jucnnee.

Mpn 3TOM MOXHO YCTAHOBMTb AOMYCTUMbIA YPOBEHb MCKAXEHWIA , NPY NMPEBLILLIEHM KOTOPOTO
PErynsToOp OTKIMIOYMT BCE KOMMEHCUPYIOLME CTYMEHW W TeM CaMbiM MpeAoTBpaTUT WX
MOBPEXAEHNE.

Kpome Toro, Hauxygwwme 3HauyeHus KoaduupeHTa HenmuHelHbIX uckaxeHnii Toka (THD),
OTZIeNbHbIX TAPMOHWK , U HaUMEHBLLEE 3HaYeHWe KOCMHYCA B CETW 3amuCbIBAKOTCS B NaMsTH
npubopa ANs fanbHeNLero aHanuaa.

MpenmyliectBoM npubopa SBNSETCA MOMHOCTbK) ABTOMATU3NPOBaHHas CaMOHACTPOIAKa.
Perynstop aBToMaTMyecku onpeaenuT kak cnocob MOAKMIYEHUs TOKOBOTO CUrHana, Tak 1
BEMUYUHY OTAENbHBIX MOAKITHYEHHbIX KOMMEHCALMOHHBIX CTyneHed. PyuHoe 3aaaHine AaHHbIX
napameTpOB TaKke BO3MOXHO.

PeneitHbiit Bbixog "Alarm" MOXHO YCTAHOBMTb Ha CUrHANM3aLMI0 HECTaHAAPTHBIX COCTOSHWN,
TaKWX KaK MOHWKEHHbIA TOK, MOBBIWEHHBIA TOK, MPEBbILEHUE HACTPOEHHOTO YPOBHS
TapPMOHUYECKIX UCKAKEHWI, COCTOSHWS HELLOKOMMEHCALMM/ MepekoMneHcaLmn , MpeBbILLEHNe
TPaHNYHOTO KOMWYECTBA BKMKOYEHMI CTYMEHW, OTKa3 CTYMEHU WIKM COCTOsHME oBpaTHoOro
BKITIOYEHNS.

PerynsTopbl nocTaBnsoTCS B BYX OCHOBHbIX UCMIONHEHNSX MO yncny BbixogoB. Novar-106 ¢
LWecTbl0 BbIXoAHbIMM pene U Novar-114 ¢ 14710 BbIXOGHbIMM pene.

Perynsitop MOXHO 3akasaTb B PaCLUMPEHHOM WCTIONHEHWN C ranbBaHUYECKN pa3feneHHbIM
LmdpoBbIM uHTEpdelicom Tuna RS-232 unu RS- 485. B komnnekce ¢ yaaneHHbIM KOMMbOTEPOM
MOXHO [MCTaHUMOHHO Habmiogatb BCE M3MEPEHHble BENMYMHBI W M3MEHSTb NapameTpbl
perynsTopa.

Hapsgy ¢ KOMNeHCaLMOHHBIMI KOHAEHCATOpaMu K Perynstopy MOXHO MOAKMIOYUTL [0 TPEX
KOMMEHCMpYtoLWMX fpoccenen (B cnyyae fpekomneHcauum cety) . [lioBoit BbIXof MOXHO
3anporpaMMnpoBaTh Kak MOCTOSIHHBIN.
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PErYNATOP PEAKTUBHOM MOLLHOCTU NOVAR 106 / 114

PFC REGULATOR NOVAR 106 / 114

Regulator Novar 114 - connectors / Regulator Novar 114 - pa3bémbl

Distributor:

ZEZ SILKO, s.r.o.
Pod Cernym lesem 683, 564 22 ZAMBERK
Tel.: +420 465 673 111

www.zez-silko.cz

-

NOVAR 106 114 / 232 485
|Vyr.E.lverze.:

Datum vyroby ]

Nap.: 230 V~50/60 Hz|Prik.: 10VA

IP 4X | Made in Czech Republic

-
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Technical parameters

Parameters for setting

desired power factor

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

Example of typical outside wiring
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| MpUMep TUNMYHOTO BKMKOYEHUS

Novar-114 - instalace
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TeXHUYECKNE XapaKTePUCTUKM

MapameTpb! BKIKYEHNS

YKenaeMbii k03 unLmMeHT

ot 0,80 uHa. 10 0,90 émk.

Bpewmsi BKMtOYeHNs (Max. 3HaueHme, 3aBucsiLLee OT OLNGKM 5 0o 1200 cek
perynupoBaHus)

Bpems 6110KUPOBKM MOBTOPHOTO BKIIOYEHMS! 5 o 1200 cek

Tok HauMeHbLLero KoHaeHcaTopa (3Havenne Clk nepecuntanHoe Ha | (0,01 -2 A) x koadpduuneHT
nepBuYHYI0 CTOpoHy WTT) nepegain NTT

Jpoccenem

TpaHn4Hoe 3HaueHe koathduLMeHTa MOLYHOCTY fisi peryn poBKy

o1 0,80 uHa. 8o 0,90 émk.

switching time (max. value, depends on control deviation)

5to 1 200 seconds

HacTtpoitka 3Ha4YeHWi KOMNEHCALMOHHBIX CTyNEHeN

aBTOMAaTUYECKOE 1N pyyHoe

reconnection blocking time

5 to 1 200 seconds

HacTpoitka cnoco6a nogcoeanHeHns

ABTOMATUYECKOE 1N pyvHoe

smallest capacitor current

(0,01 + 2 A) x MTP ratio

reactor control limit power factor

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

Bxogb! -Bbixoab!

compensation section values

setting

automatic or manual

connection mode setting

automatic or manual

V3mepsieMoe HanpsikeHve (ranbBaHU4Yecku
pasBsi3aHHoe)

COBMECTHO C MUTAKOLLMM HanpsxeHnem

50/60 Hz, max. 10 VA

BxoaHo MMNeAaHC BX0Aa HanpsikeHus > 200 kOhm

Inputs-Outputs Vamepsiembll Tok (ranbBaHu4ecky passssad) |0,01 go 7,5A
measuring voltage (galvanically isolated) together with supply voltage Bx0fHO MMNEeaHC TOKOBOrO BXOAa <10 mOhm
voltage input impedance > 200 kOhm To4HOCTb N3MepeHns Toka (adhd.3HadeHne . | +/-1% +/-0,01A
measuring current (galvanically isolated) 0,01 to 7,5A 1 1. rapm)
current input serial impedance <10 mOhm TOYHOCTb M3MEPEHIS FapMOHUYECKUX +/-10%
current measurement accuracy (RMS value and 1st harmonic) | +/-1% +/-0,01A cocTaensiownx Toka v THD
harmonics and THD measurement accuracy +/-10% KonuuecTeo BbIxodHbIX pene 6w 14
number of output relays 6or 14 HarpysoyHas cnocobHoCTb perne Bbixoga 250 Vnepem. / 4 A
output relay loading 250 VAC /4 A HarysouHas cnocobHocTb pene alarm” 250 Vnepem. / 4 A
power supply 230 or 115 VV AC +10/-20%, Mutanue 230 unu 115 Vnepem. +10/-20%, 50/60 Hz, max.

10 VA

installation overvoltage class

Il in compliance with EN 61010-1

Knacc nepeHanpsikeHus

II cornacHo CSN EN 61010-1

Telecommunication Mepenaya AaHHbIX
interface RS 232 / RS 485, isolated WHTepdeiic RS 232 / RS 485, ranbBaH14ecku pasneneHo
transmission rate 9 600 Baud CKopoCTb nepesasm 9600 Baud
maximum number of instruments on one communication line | 1/32 Makc. Komn-Bo NpuBopoB Ha ogHon ki | 1/32
maximum node-to-node distance 30m/1200m Makc. paccTosHue [ByX y3noB 30m /1200 m

Operating conditions

Ycnosus akcnnyatauum

working conditions

in compl. with IEC 654-1, class C1

Pa6oyas cpeaa

knacc C1 cornacto CSN IEC 654-1

operating temperature 40° ++60°C Paboyas Temnepartypa - 40°+ +60°C
relative humidity 5t0 100 % OTHOCUTENbHAs BNaXHOCTb 015 0 100 %
EMC Tpe6osarus no AMC
noise suppression level in compliance with EN 50081-2, Wanyyenve CSN EN 50081-2
EN 55011, class A, (}SN EN 55011, knacc A
EN 55022 , class A CSN EN 55022, knacc A
immunity in compliance with EN 61000-6-2 YCTON4MBOCTb CSN EN 61000-6-2

Mechanical parameters

MexaHuueckue napameTpbl

protection degree - front panel IP40 (or IP54) Knacc sawutel - NepeaHas naHenb IP40 (Bo3moxHo 1P54)
- back panel P20 - 3aAHss NaHenb 1P20

dimensions 230 x 105 x 320 mm pasmepsb! 230 x 105 x 320 mm
- front panel 144 x 144 mm - NepeaHas naHenb 144 x 144 mm
- built-in depth 80 mm - BKnafb rnybuHa 80 mm

weight max. 1,0 kg macca max. 1,0 kg
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CAPACITOR SWITCHING CONTACTORS GMC
KOHOEHCATOPHbIE KOHTAKTOPbl GMC

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

GMC 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:

- electrical life

- reduced watt loss during 'ON' condition, saves energy

- switching of Capacitor bank in parallel without de-rating

Technical features:

KoHaeHcaTopHble KoHTakTopbl GMC npefHasHauyeHbl ANS  BKMOYEHMS
HU3KOMHAYKTUBHbIX KOHAEHCATOPOB C MasbIM1 NOTEPSAMU B KOMNEHCALMOHHBIX
YCTaHOBKaX , kak 6e3 apocceneii Tak 1 ¢ 3alLUTHBIMM APOCCENAMA.
KoHTakTopel GMC umetoT 6rok ¢ Tpemsi NpeABapuUTENbHbIMU KOHTaKTaMu
nocnefoBaTeNbHO COeAMHEHHBIMY C LUECTbIO BbICTPOPa3PSAAHBIMI PE3UCTOPaMN.
3TM npeaBapuTeNbHbIE KOHTAKTbI 0BECTIeuNBaIOT B NEpBOi (ase BKIYEHN!S
KOHTAKTOpa OrpaHuyeHre MUKOB TOKA BKMIoYeHWs. [anee HOMMUHAMbHbIA TOK
NPOXOAWT Yepes rMaBHble KOHTAKTbI, KOTOpbIe BKIIOYAKOTCS BO BTOPOIA (hase, B
TO Xe Bpems OTKIIoYaKTCs NpeABapUTENbHbIE KOHTAKTHI.

[naBHble NpeumywecTBa:

+ OneKTprYecKas AONrOBEYHOCTb

+ CHUXeHWe NoTepb BO BPEMS! BKITIOUYEHNS, SHeprocOepexeHme

* BKNtoYeH1e KoMNEHCALMOHHO YCTaHOBKY NapannensHo, 6e3 nepeoLieHKiu
napameTpoB

TexHU4eCKue XapaKTepUCTUKU:

Complete contactor block Power / Rated current / Frequency of switching Electrical endurance

(contactor + resistor) MowHocTb HoMuHanbHbI Tok [ YacToTa BKNHOYEHUN | AnekTpuyeckas

| KOHTaKTOPHbIW KOMNAEKT [ONroBeYHOCTb

(KOHTaKTOp + pesnucTop) (kvar) (A) (per hour / 3a yac) (operations / Bkno4YeHUM)
220-240V | 400 - 440V | 550 - 600 V

GMC-12 + AC-9 (12,5 kvar) 6,7 12,5 18,0 18 240 200 000

GMC-32 + AC-9 (25 kvar) 15,0 25,0 36,0 36 240 200 000

GMC-85 + AC-50 (60 kvar) 35,0 60,0 92,0 92 100 100 000

Auxiliary contacts:

BcnomoratenbHble KOHTaKTbI:

Complete contactor block / KOHTaKkTOpHbIA KOMNNEKT AU-1 (1NO + 1NC)
GMC-12 + AC-9 (12,5 kvar) 1X
GMC-32 + AC-9 (25 kvar) 2X
GMC-85 + AC-50 (60 kvar) 2X
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Dimensional drawing (only contactor without resistors): FabapuTHbIN YeTEX (TONbKo KoHTakTop Be3 pe3ncTopoB)
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ZIEZ2 CAPACITOR SWITCHING CONTACTORS K3
KOHEHCATOPHbIE KOHTAKTOPbI K3

Rated Operational Power at 50 / 60Hz Aux. Contacts Type Packing Weight
HomuHanbHag MowHocTb npu 50 / 60Hz BcnomoratenbHble KOHTaKTbI Tun YnakoBka Macca
Ambient Temperature Built-in Add. Coil Voltage 220-240V 50Hz
Temnepatypa okpyxatoLien cpegbl BcTpoeHHble | Akceccyapbl KaTtywka 220-240V 50Hz
50 °C 60 °C
380V 415V 660 V 380V 415V 660 V
400V 440V 690 V 400V 440V 690 V
kvar kvar kvar kvar kvar kvar NO NC pc. pc. kg
12,5 13 20 12,5 13 20 1 - 17 K3-18K10 230 1 0,34
12,5 13 20 12,5 13 20 - 1 17 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 K332K00 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 | 609 649 | 1009 - - 32 K3-74K00 230 1 1,0
1) HN.. or HA.. snap-on 1) HN.. unu HA.. Hagepxy
2) HB11 on the left or right side and 1 HN.. or HA.. snap-on 2) HB11 Ha neeoli unu npasoli cmopoHe u THB unu HA Hagepxy
3) Consider the max. thermal current of the contactor K3-74A: Iy 130A 3) Yyumbieamb Makc. mennogoli mok ocHo8Ho20 koHmakmopa K3-74A: In 130A
K3-24K00 45 19.5 K3-50K00 60 128.5
K3-32K00 35 15.8 K3-62K00 50 . 24.5
K3-74K00

24.5 /—m5.5
n
i
u N
L

74
65
60

° OT'J:’Oo
115

10
100

145
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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 (9G).

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

Cneuudpmkaumsa

KoHTaktopbl K3- ...K NogxoAsT Ans BKIIOYEHUS HUBKOMHOYKTMBHLIX U 0BnafatoLmx
HU3KVMM NOTEPSIMU KOHAEHCATOPOB B KOHAEHCATOPHbIX YCTaHOBKaX.
KoHpeHcaTopHbIE KOHTAKTOPbI CHabXeHbl OnepexalolumMi KOHTaKTamMi 1 nofgaens-
fOLLUMMM peaucTopamm YToBbI MUKK TOKa BKITHOYEHNS Bbinu CHUKeHbI Ha < 70 X le.

YcnoBus npumeHeHus

KoHpeHcaTopHble KOHTaKTOpbl YCTONYMBLI MPOTMB MPUrOPaHUSt KOHTAKTOB Ha
npegnonaraemblii NukoBbIi Tok BkmoueHus 200 x le. Mpepoxpanutenn gL(gG)
Heobxoaumo 6paTb 13 pacyeTa Ha 1,6 1 8o 2,5 x le.

TexHn4eckue xapakTepucTuKu
cornacHo IEC 947-4-1, IEC 947-5-1, EN 60947-4-1, EN 60947-5-1, VDE 0660

Type / Typ K3-18K | K3-24K | K3-32K | K3-50K | K3-62K | K3-74K
Max. frequency of switching / YacToTa BknoYeHU 1/h | 1Mac 240 240 240 120 120 80
Contact life expectancy / [lonroBe4HocTb S x 10° 0,2 0,1 0,1 0,1 0,1 0,08
Rated operational current le / HoMUHanbHbI ToK le at 50 °C / npu 50 °C A 18 28 35 48 72 105
at 60 °C /mpn 60 °C A 18 28 35 48 72 87
Fuses gL(gG) / NMpenoxpanutenm gL (gG) from/to / o1/mo A 35/63 50/80 63/100 80/160 | 125/160 | 160/200
Circuit Diagram Cxema BKNIOYEHUA
1 L2 L3 Wiring Diagram fqr Quick Discharge 11 L2 L3
: ; : Resistors : ; :
Make sure that the current of the discharge
resistors is not higher than the rated
current (AC1) of the auxiliary contacts.
Mounting instructions:
Minimum distance between resistor
windings to other parts: 80mm
1 3 5 '_Hl] Al 1 3 5 _H‘] 51 Al
......... SR WA S v ;| VP WA VP (O (. e ?
2 4 6 Cxema BKMIOYEHUS ANs NOAKNI0YEHUs 2 4 6 52
j A2 Pe3ncTopoB ¢ ObICTPLIM Pa3pAaAoM A2
Heobxoaumo cneauTb 3a Tem, YToObI
6bICTPOPa3PSAHBIN TOK HE MPEeBbICUN
...................... HOMMHanNbHbIA ToK (ACT)
BCMOMOraTenbHbIX KOHTaKTOB.
PykoBoACTBO N0 MOHTaXYy:
MuH1MarbHoe paccTosHWE PE3NCTOPHON
cnmpanu 1 cocegHux Yacter : 80mm
3anpetyeHsbl kakue-nubo roproymne
maTepuanbl B 6rinkaiiem OKpyXeHum.
Auxiliary Contact Blocks Bnoku BcnomoraTtenbHbIX KOHTaKTOB
Rated operational current Contacts / Type Packing Weight
| HoMMHanbHbIW TOK KoHTakTbI / Tvn /'YnakoBka | /Macca
AC15 | 400V AC1 Pa3mblIk. | 3aMblik.
230V 690V KOHTaKT | KOHTaKT
A A A For contactors / ans koHTakTOpa NO NC wT kg
6 4 25 K3-10..do K3-74.. - 1 HAOQ1 10 0,03
3 2 10 K3-24.. do K3-74.. for side mounting / ans nogcoeauHeHus ¢ 6oky 1 1 HB11 1 0,02
3 2 10 K3-18.. do K3-74.. 1 - HN10 10 0,02
3 2 10 K3-18.. do K3-74.. - 1 HNO1 10 0,02
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MV VACUUM CONTACTOR - LVC
BAKYYMHbIA KOHTAKTOP BbICOKOIO HAMPSXXEHUA - LVC

Application

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

Technical features
- vacuum, extinguishing method
perfect control of the electrical arc in capacitive operations
very long life expectancy
well insulated equipment made up of three independent vacuum poles in an
insulated structure
small size
optimized weight
easy maintenance

Technical data

MpumeHeHne

BakyymHble koHTakTopbl LVC paspaboTaHbl cneuuansHo Ans UCMonb30BaHus B
NMPOMBILLNEHHBIX YCMOBUSAX, rae HeobXoaMMbl MHOrOKpaTHblE BKMHOYEHNS.
OBbI4HO OHM NPUMEHSIOTCA 7151 BKMHOYEHNS KOHAEHCATOPOB.

KonTaktopbl LVC CKOHCTpyMpoBaHbl [Nl KOMMEHCALMOHHBIX YCTAHOBOK
HanpsbkeHuem ot 3,3 kV 8o 6,6 kV

TexHn4eckue NpeumyLLecTBa

« BakyymHas gyroracutenbHas kamepa

* TOUHbIA KOHTPOMb BMEKTPUYECKOI [yry NpU BKIIOYEHUW KOHAEHCaTopa
+ O4yeHb ANUTENbHBIA CPOK CITYXObl

« Tpy He3aBUCUMbIX BaKyyMHBIX MOMOCA, NOMHOCTHIO U30NMPOBaHbI

+ Marle pa3mepsbl

+ HebonbLuon Bec

* Mpoctoe obcnyxvBaHne

TexHu4ecKue XxapaKTepUCTMKU

Electrical data / 9nekTpuyeckue napameTpbi

Auxiliary voltage / BcnomoratenbHoe HanpsikeHue

220V a.c. 110 V d.c. on request / no 3asBeke

Rated voltage / HomuHankHoe Hanpsikenne 6,6 kV
Rated current / HommHanbHbIn Tok 400A
Trip off power / OTknioyatoLasi cnocobHoCTb 4 kA
Frequency / YactoTa 50 /60 Hz
Insulation voltage / YpoBeHb nsonsiyum 7,2kV
Category / Knacc AC3

No. of operations / Konnyectso BKntoueHni 300000

Maximum operating power / MakcumansHasi MOLLHOCTb BKIHOUYEHNS

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

Assembly features / MoHTaXHble XxapaKTepUCTUKM

Connections / Pagbémbl

fixed / dvkcmpoBaHHbIe

Dimensions / FabapuTbl 350 x 392 x 179 mm
Weight / Macca 22 kg
Standards / CtaHaapThl |EC 60470
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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 250 A. Standard rated voltage 7,2 and 12 kV.
Insulation class is ,F*.

MNpumeHenne/KoHCTpyKLUMA

CraHpapTHas KOHCTPYKUMsi TpexdasHbiX [poccenel npepHasHayeHa Ans
BbICOKOBONbTHOM ~ KOMMEHCALWOHHOW 6aTapeu B  KayecTBe OXpaHbl
KOH[IEHCATOPOB OT BbICOKMX 3HAYEHMIA TOKOB BKMo4eHUs(inrush

current). MakcumanbHoe HOMUHanbHOe HanpskeHue apocceneit 40kB,
HOMMHanbHble Tokn Ao 250 A . Tunosble HanpshkeHus 7,2 n 12kB. KoHCTpykumus
co3faHa Ans TemnepaTtypHoro knacca usonsuuu F.

Temperature class/Knacc TemnepaTypsbl: F
Cooling/OxnaxaeHue: AN
Protection degree/CteneHb 3aluThl IP 00
Dimensional Drawing FaGapuTHLIN YepTex
O
\) 1 g% g 1
1 1
E
< B 4

Type Un In L. Outer dimensions Mounting holes span Weight /
[ Tun | TabapuTHble pa3mepbl | MoHTaxHble 0TBepCTMA Macca

(k) ()] (mH) (mm) (mm) (kg)

A B © D E %)

IC reactor 7,2 kV, 50 A, 0,05 mH 7,2 50 0,05 397 400 357 337 349 11 16,2
IC reactor 7,2 kV, 50 A, 0,1 mH 7.2 50 0,1 397 450 390 337 374 11 19,3
IC reactor 7,2 kV, 100 A, 0,05 mH 7.2 100 0,05 465 430 397 405 362 11 22,9
IC reactor 7,2 kV, 100 A, 0,1 mH 7,2 100 0,1 491 500 416 405 386 11 28,7
IC reactor 7,2 kV, 150 A, 0,05 mH 7.2 150 0,05 405 520 450 345 433 11 354
IC reactor 7,2 kV, 200 A, 0,1 mH 7,2 200 0,1 473 600 480 413 465 11 57,1
IC reactor 12 kV, 100 A, 0,1 mH 12 100 0,1 650 480 447 590 399 11 35,4
IC reactor 12 kV, 150 A, 0,1 mH 12 150 0,1 657 520 464 597 411 11 478
IC reactor 12 kV, 200 A, 0,1 mH 12 200 0,1 650 560 498 590 450 11 57,4

27



ZE[Z

DETUNED REACTORS

SILKO 3ALWMTHBLIE OPOCCENN
Construction KoHcTpykums
Standard design is intended for CraHpapTHass  KOHCTPYKUMS — NpefHasHayeHa  Ans

detuned capacitor banks. Reactors
have high linearity, low losses and
minimal noise. Cooling process is
improved by special construction of air
cooling channels and subsequent
bigger surface. Inductance is fixed to
the exact value with tolerance of -5 /
+5 %. Reactors are designed for
capacitors at 440 - 760 V, 50 Hz and

tuned to resonance frequency of 134 Hz, 189 Hz, 214 Hz (other
voltage and frequency on request). Outlets of winding are wires
1m length or terminals. Temperature sensor is situated on the
core. Switch off temperature is 120 °C and insulation class is F.

Technical data

KOMMNEHCaLUMoHHOW BaTapen C nofgaBneHWeM TapMOHMK.
OTnmnyaeTcs BbICOKOWA NUHEAHOCTBIO , HU3KUMW MOTEPSAMU U
MWUHUManbHBIM YPOBHEM LUyMa .
MCMOMNHEHWNI0 BO3AYLLHbIX OXMAXJAKoLLMX KaHarnoB AOCTUrHyTa
60nbLIas NOBEPXHOCTb M, TEM CaMbIM, YNyylleH 0TBOZ Tenna
. KecTko HacTpoeHHas MHAYKTUBHOCTb MMEET rapaHTUPOBaHHBbIN
pasdpoc LN -5/ +5 %. [lpoccenu CKOHCTPYWpOBaHbl Anst
KOH[IEHCATOPOB C HOMWHANbHbIM HanpsikeHnem 440 - 760 V (
no 3aseke u Apyrve Hanpsikerus ), 50 Hz n Ha pesoHaHCHy0
yactoty 134, 189, 214 Hz ( no 3asiBKe 1 uHble YacToTbl ). OKOHYaHUS HAMOTOK UMEHOT Kabenb
ONUHOM 1M 1Ny BbIBOABI HA KNEMMHY0 KOpobKy nnm chopHyto WwmHy. [poccenu cHabxeHbl
TEMMEPATYpPHON OXPaHOW, Pa3MELLEHHO B BUTKAX LIEHTPanbHOA KOMOHKW Apoccens u
BbIBEZIEHHOM Ha camoCTosITENbHbIE KnemMmbl. latuuk cpabatbisaeT npu 120 °C . KoHcTpykums

co3faHa and remnepaTypHoro Knacca usonauum F.

TeXHN4YecKue XxapakTepucTuKu

bnarogaps cneuuanbHomy

Type Power of capacitor-reactor | Power of capacitor Capacitance Inductance Rated current Linearity Losses
Tun MowHocTb 6noka at440Vv of capacitor of reactor HomuHanbHbIM current MoTepn
KOHAeHcaTop - Apoccenb MowHocTb EmkocTb koHpeHcatopa |  MHAYKTMBHOCTL €MKOCTHOW TOK Tok
KOHAeHcaTopa npu | ( BKN. B TpeyronbHUK) Apoccens NUHENHOCTH
440V
QKomp Qkond Ckond La IN= TN ILin Pv-Therm
[kvar] [kvar] [oF] [mH] [A] [A] [W]
189 Hz
ZEZ 05-1 9/400/440 44 5 3x274 8,637 6,41 10,7 40
ZEZ 10-189/400/440 8,9 10 3x548 4,319 12,8 21,4 69
ZEZ 12,5-189/400/440 11,1 12,5 3x685 3,455 16 26,7 71
ZEZ 20-189/400/440 17,8 20 3x109,6 2,169 25,6 42,8 76
ZEZ 25-189/400/440 22,2 25 3x137,0 1,721 32 53,5 86
ZEZ 40-189/400/440 35,5 40 3x219,2 1,08 51,3 85,6 111
ZEZ 50-189/400/440 444 50 3x274,0 0,864 64,1 107 136
ZEZ 75-189/400/440 66,6 75 3x411 0,576 96,1 160 192
134 Hz
ZEZ 12,5-134/400/525 12,0 12,5 3x48,1 9,84 12,2 21,4 71
ZEZ 25-134/400/525 24,0 25 3x96,8 4,888 24,5 44,1 86
ZEZ 40-134/400/525 38,4 40 3 x 154 3,073 39 68,6 146
ZEZ 50-134/400/525 48,1 50 3x192,5 2,444 48,6 87,2 185
ZEZ 75-134/400/525 72,1 75 3x288,7 1,936 73 120 216
Dimensions Pa3mepbl
Type / Tun Dimensions / Pa3mep Mounted holes & Weight
npn »g” ncr " = MoHTaxHble oTBepcTUs & Macca
[mm] [mm] [mm] [mm] [mm] [mm] [kg]
189 Hz
ZEZ 05-189/400/440 82 82 165 180 180 9 5,8
ZEZ 10-189/400/440 82 82 165 180 180 9 8,3
ZEZ 12,5-189/400/440 105 93 190 210 180 9 8,3
ZEZ 20-189/400/440 92 92 215 240 141 9 15,5
ZEZ 25-189/400/440 101 101 210 240 180 9 15,9
ZEZ 40-189/400/440 135 112 215 240 140 9 22,4
ZEZ 50-189/400/440 137 112 215 240 140 9 24,6
ZEZ 75-189/400/440 137 118 275 300 140 9 354
134 Hz
ZEZ 12,5-134/400/525 105 93 190 210 180 9 13,0
ZEZ 25-134/400/525 135 112 215 240 140 9 23,0
ZEZ 40-134/400/525 137 112 215 240 140 9 240
ZEZ 50-134/400/525 137 118 275 300 140 9 35,0
ZEZ 75-134/400/525 137 118 275 300 140 9 47,0

Other power, voltage and frequency on request.

ﬂpyme HanpAXeHns, MOLWHOCTb U 4YaCTOTbl MOXHO U3rOTOBUTb MO 3asABKe.
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Function of reactors [JleiicTBure Apocceneit B 3aLLMLEHHBIX KOMMEHCALMOHHbIX YCTPOMCTBAaX

1. Limiting inrush current during switching of capacitors. 1. OrpaHu4eHe amnanTyzbl TOKOBbIX MMMYNbCOB MPK BKITHOYEHNM.

2. Limiting resonance and protection of capacitor banks against over loading 2. OrpaHuieHite Pe3oHaHCHbIX SBMEHI 11 OXpaHbl KOHAEHCaTopHo Gatapeyt
arising from higher harmonics. OT Neperpy3Kkit No MOLLHOCTM NPY BO3AENCTBUN BbICLLIMX FapMOHVK .

3. Avoiding loss of power frequency (power remote control) from general power 3. 3alliATa OT NOTMOLIEHNS HECYLLIE/ 4aCTOTbI CUTHaNa ANCTaHLMOHHOTO
company. ynpaBneHus 13 3HeproceTn .

4. Getting power resonance circuits tuned to higher harmonic frequencies. 4. Mony4eHue kackaaa MOLLHbIX NOMMOLLAHOLLMX PE3OHAHCHBIX KOHTYPOB

HaCTPOEHHbIX Ha YaCTOTbl BbICLUIMX rAPMOHMK.
ZEZ05- 189 / 400 /440

Unkond - rated voltage of capacitor [V] / HoMuHanbHoe HanpsikeHue koHaeHcaTopa [V]
Un - rated voltage — power supply [V] / HomHanbHoe HanpsbkeHure cetu [V]
fn - resonance frequency [Hz] / pe3oHaHcHas vactoTa [Hz]
Qkond - rating of capacitor at UN kond [kvar] / mowHocTb koHgeHcaTopa UN kond [kVAr]
Connection of reactors and capacitors = ekvivalent Cxema BKNIOYEHUsA ApocCens U KOHAEHCATOPOB = 3KBUBANEHT
Uss Uis
e he
FU FU

Dimensional Drawing FaGapuTHLIN YepTéx

b
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SPLIT CORE CURRENT TRANSFORMERS
U3MEPUTEJIbHbIE TPAHC®OPMATOPbI TOKA ( pa3bEéMHbLIN cepaeYHUK)

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:

small size and easy mounting
- wide inner window allowing clamping of big cables or bus bars
- wide range of sizes to accommodate all the existing instalations

- terminal strip to short circuit the secondary side during the installation

- primary ranges from 100 to 5000 A
- secondary output 5 A, 1Aor1,5V
- high accuracy and reliability

Technical Characteristics

Highest voltage for equipment / MakcmansHoe HanpsikeHve

MpumeHeHne

TpaHcopmatopbl cepun TP Gbinm
cneunansHo  paspaboTtaHbl  Ans
NErkoro  MOHTaXa B HOBble U
CylLecTByloLMe KOHTYpa. Bnaropaps
pasbEMHOMY CEepAEYHMKY TpaHc-
hopmaTopbl MOXHO YCTaHaBnMBaTh
6e3 npepblBaHMs kabens UMW LUKMH.
YcTaHoBKa cTaHaapTHbIX ATT 06bluHO
TpebyeT pa3pbiBa  NEPBUYHOTO
KOHTYpa M HaHW3bIBaHWS TOKOBOTO
TpaHcdopmatopa Ha kabenb wnm
LUMHY, UK NoAcoeauHeHne kabens K
MepBNYHBIM  KNEMMaM  TOKOBOTO
TpaHcopmatopa. TpaHcdopmaTopbl

cepum TP MOXHO NPOCTO packpbITh 1 YCTaHOBUTb 6e3 npepbiBaHWA NOCTyNneHna
TOKa U Takum 06pa30M COKOHOMWTb 3aTpaTbl Ha YCTAHOBKY.

[naBHble npenmmywecTsa TpaHcdopmatopoB TP aBnstoTcA:

* Malble pa3mMepbl U NPOCTOTa MOHTaXa

* GonbLuoe BHYTPEHHEE OKHO, KOTOPOE MO3BONAET MOHTaX Ha 60nbLUMX

kabensx v WuHax

+ BOMbLUOI ManasoH pasMepoB, MO3BONSIOLMI NO[OGPATL COOTBETCTBYHOLLMIA

TPaHCOhopMAaToOp AN KOHKPETHbIX CIy4aeB

* BbICOKadA CTeneHb n3onaynun mexay NEPBUYHON 1 BTOPUYHON 06MOoTKO

* TOKM NepBuyHoit 06moTkm o1 100 go 5000 A
* BTOPUYHbIA BbIxog SA, TAum 1,5V
* BbICOKAsi TOYHOCTb W HAZIEXHOCTb.

TexHu4ecKkue xapaKTepucTMKU

ceTn: Unm 0,72 kVAC

Rated insulation level / YpoBeHb nsonsuum: 3kVAC

Frequency response / YacToTHas xapaktepucTuka: Linear 50 60 Hz / lin. 50 60 Hz /

Rated short-time thermal current / Tepmuueckuin Tok: lh 60 In

Rated dynamic current / YaapHbIi TOk KOPOTKOTO 3aMbIKAHMS: ldyn 2,5 lth

Transformers ratio, rated output and accuracy class

| KoathepmumeHT TpaHcdopmaLm, HOMUHANbHAS MOLLHOCTb 1 Depending on types (.../5Aor .../1 A) / 3aBucut ot Tuna (.../5Aor .../1 A)

Knacc TOYHOCTU:

Thermal class / Knacc TennocroiikocTu: A

Use / WcnonHehue: Indoor / BHyTpeHHee

Coating / Kopnyc TpaHcdopmatopa: Self-extinguishing / camosatyxatoLas nnactmMacca

Secondary terminal box / kpbiLuka Knemm BTOPUYHON 0BMOTKY: Sealable / oneyatbiBaeMbIn (BO3MOXHOCTb MOCTABUTH NIOMOY)

Standards / CtaHgapTb!: IEC 185, VDE 0414, UNE 21 088-1, UL 94

Dimensions and weight Pa3mepbI 1 Macca

Type A B C D E F G H I Weight
Tun Macca
TP-23 20 30 51 89 110 34 47 40 32 0,75 kg
TP -58 50 80 78 114 145 32 32 32 33 0,90 kg
TP - 88 80 80 108 144 145 32 32 32 33 1,00 kg
TP -812 80 120 108 144 185 32 32 32 33 1,20 kg
TP -816 80 160 120 184 245 52 47 52 38 3,50 kg
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M3MEPUTEJIbHbIE TPAHC®OPMATOPbI TOKA ( pa3bEéMHbIN cepaevHUK)

SPLIT CORE CURRENT TRANSFORMERS
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All types will be faktory delivered with D H oo U3meputenbHble TpaHcgopmatopsl Tuna TP
device for centring the bus-bar fixing (excep F A F ‘ MMeLoT KpenéxHbie Nanku Ans BbipaBHUBaHUA
type TP 23). —r MX MOMOXEHUA MO LEeHTPY OTHOCUTENbHO
0] Jﬂ_—ﬂl\ NPOBOAHUKOB , 3a UCKNOYeHneM Tuna TP 23.
E &=
1 o) ® c
O ol —
18| c 18]
Devices for centring
1 R s the busbar fixing
o I:I g Upinacf patky k centralizaci
=0 W e
TP Series TP cepus
Code / Kop Typel Tun A Burden / MowHoctb (VA)
Class / knacc:
0,5 1 3
222005 TP-23 100/5 - - 15
222006 TP-23 150/5 - - 2
222007 TP-23 200/5 - 1,5 2,5
222008 TP-23 250/5 - 2 4
222009 TP-23 300/5 1,5 4 6
222010 TP-23 400/5 2,5 6 10
222 025 TP-58 250/5 1 2 4
222 026 TP-58 300/5 1,5 3 6
222027 TP-58 400/5 1,5 3 10
222028 TP-58 500/5 25 5 15
222029 TP-58 600/5 2,5 5 17,5
222030 TP-58 750/5 3 6 18
222 031 TP-58 800/5 3 7 18
222032 TP-58 1.000/5 5 10 20
222035 TP-88 250/5 1 2 4
222036 TP-88 300/5 15 3 6
222037 TP-88 400/5 1,5 3 10
222038 TP-88 500/5 2,5 5 15
222039 TP-88 600/5 25 5 17,5
222040 TP-88 750/5 3 6 18
222041 TP-88 800/5 3 7 18
222042 TP-88 1.000/5 5 10 20
222048 TP-812 500/5 4 12
222049 TP-812 600/5 - 5 14
2 22 050 TP-812 750/5 2,5 6 17
222051 TP-812 800/5 3 7 18
222 052 TP-812 1.000/5 5 9 20
222053 TP-812 1.200/5 6 1 24
222054 TP-812 1250/5 7 15 28
222055 TP-812 1500/5 8 17 30
222 061 TP-816 1.000/5 10 15 20
222 062 TP-816 1500/5 15 20 25
222063 TP-816 2 000/5 15 20 25
222 064 TP-816 2 500/5 15 20 25
222 065 TP-816 3.000/5 20 25 30
2 22 066 TP-816 4.000/5 20 25 30
222067 TP-816 5000/5 20 25 30
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LV CAPACITORS PROTECTION
3ALLNTA HU3KOBOJIbTHbIX KOHOAEHCATOPOB

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: FHO000 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:

.' ( 4
® 4 . €i®;0§£
v500 2100ag0¢
25Ag 4
Uas
MpumeHeHne

MPEOOXPAHUTENN : HoxeBble NpeaoxpaHuTenbHble BCTaBkn cepun PN
OTNMYaKTCH  BBLICOKOW  BbIKMKOYATENbHOM  CMOCOBHOCTbIO,  BbICOKOM
TOKOOTrpaHN4MBaKLLEN CMOCOBHOCTHHO M HUBKMMI 3HAYEHWUSIMU NEpEHaNPSKEHNS
BO3HMKLIErO BO BpeMs [AEACTBWS NpefOXPaHUTENbHOM BCTaBKM. ITH
npesoXpaHUTENbHbIE BCTaBKM NPUrOAHbI AN NPUMEHEHNS BPEA0XPAHUTENbHBIX
pasbeauHUTEnsX,Ha MnaHkax npefoxpaHuTenen W B rHéspax
npesoxpaHuTenen.

MPEOOXPAHUTENBHbLIE PASBEOVNHUTENN : 06bI4HbI NpeaoXpaHUTENbHbIN
pasbeauHutens FHO00 npegHasHayeH Ans HOXEBbIX MPEeAOXPaHMTEMNbHbIX
BcTaBok cepun 000. Mo3sonsieT Be3onacHo OTKMoYaTb HOMUHAMBHBIE TOKN U
CBEPXTOKW B COOTBETCTBUM C KITACCOM NPUMEHEHMS 1 paboyero HanpsKeHus.

TexHUYecKkne XxapaKTepucTUkm

NPEOOXPAHUTENN:

HomuHanbHoe Hanpsikerme : AC 500 V / DC 250 V
Boikntovatowas cnocobHoctb 120 kA/AC 500 V / 50 kA/DC 250 V
NPEOOXPAHUTEIBHBIE PASBEAVHUTENN :

HomuHanbHoe Hanpsikenne AC 690V / DC 440 V

HomuHanbhbiin Tok 160 A, 250 A, 400 A, 630 A

TunoBoi psg
MPEOOXPAHUTENMN:

Type / Tun: PN000 6 - 250 A; PN16 - 250 A; PN2 35-400 A; PN3 100 - 630 A

FUSE SWITCH-DISCONNECTORS:

NPEAOXPAHNTENBHBIE PASBEOVHUTENN :

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

More information on requirement in ZEZ SILKO sales department.

[JononHuTtensHas nHdopmaLms no 3asieke B ToprooM otaene ZEZ SILKO, s.r.o.
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FAST DISCHARGE RESISTORS, RD SERIES
BbICTPOPA3PAOHbLIE PESUCTOPbI , CEPUA RD
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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

MpumeHeHne

BricTpopaspsgHble pesuctopbl cepun RD ycraHaBnuBaiwoTtcs ans 6Gonee
ObicTpoi 1 BcneacTBue 3aToro Gonee TOYHON PErynmMpoBKY YCTaHOBKM.

Mpu nomowm RD pesncTopoB Bpems paspspa OTAEMbHbIX CTyneHen
cokpawjaetcs 1o meHee yem 10 cek. PerynupoBaHue B 3TOM cryyae MOXET
npou3oiTn 3a Gomee KopoTkoe Bpemsi, 4em onpegenseT craHgapt |EC
60831-1, koTOpOE NpeanonaraeT pas3psg [0 OCTaTOMHOrO HanpsikeHus 75V
00 3 MUHYT.

Pesanctopbl npucoeauHeHbl MpW  MOMOLM AOMONHUTENBHOTO  KOHTaKTa
KOHTaKTOpa TakuM 06pa3oM , YTO MpW OTKMYEHHOM KoHaewcatope RD
PE3NCTOP OCTAETCH BKIHOYEHHDBIM.

Tabnuua MolwwHocTen

Type Power Resistance Loss power
Tun MotyHocTb ConpoTtvBreHve MotyHocTb noTepb
[kvar] [Q] W]
RD-25 1-25 2x 1500 2000
RD-60 25 - 60 2x1000 2000
RD-100 60 -100 2x 1000 1000
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LV AUTOMATIC CAPACITOR BANKS

KOMMEHCAUUOHHAA YCTAHOBKA HU3KOIO HAMPAXEHUA

Using

Automatic capacitor banks type QR are used for the power factor
correction of inductive character loads in low voltage power networks.

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
QRC
QRN
QRS
QRV
QRG
QRF
QRR

More information on requirement in ZEZ SILKO sales department.

Power

4.5 — 35 kvar

10 - 87,5 kvar
75— 150 kvar
110 - 400 kvar
300 - 1200 kvar
60 — 920 kvar
60 — 1260 kvar

(wall-mounted)
(wall-mounted)
(wall-mounted)
(standard)
(standard)
(detuned)
(fast-switched)

Rl |2

{5777t

MpumeHeHune

KoHpeHcaTopHble KOMNEHCALMOHHbIE YCTaHoBKM TMNA QR cryxat B NpoMbILUIEHHbIX
CETSX HWU3KOrO HaNpSHKEHWst ANsi KOMMNEHCALMM PEaKTUBHOM MOLLHOCTW  3MEKTPUYECKNX
noTpebuTeneit MHAYKTUBHOIO XapakTepa .

KoHcTpykums

KomneHcaLmoHHble YCTaHOBKM CKOHCTPYMpOBaHbI B Lukadhax M3 NUCTOBOI CTanu (ans
psiia YCTaHOBOK HU3KOW MOLLHOCTW Lkadbbl MpeaHasHayeHbl Ansi BbIBELUMBAHMS Ha
BEPTUKANbHYIO KOHCTPYKLMK).

YCTaHOBKYW YKOMMIEKTOBaHbI PETYNSITOPOM , KOHTAKTOPAMM C PE3VUCTOPHBIM BKIHOYEHUEM,
uunuHopuyeckumn  kongeHcatopamn  ZEZ SILKO (koHcTpykums — MKP,cyxue),
npefoxpaHuTensamu . Bce ycTaHOBKM Takke CHabXeHbl rMaBHbIM BbIKMKYATENEM
(TpéxdhasHbIn BbIKMKOYATENb UMK NPeAOXPaHUTENbHbIN Pa3beauHUTEND).

CraHpapTHbie pagbl (N0 MOWHOCTAM)
Tun MoLHocTb
QRC 4,5 - 35 kvar (HacTeHHble)
QRN 10 - 87,5 kvar (HacTeHHble)
QRS 75 — 150 kvar (HacTeHHbIe)
QRV 110 - 400 kvar (cTaHpapTHbIE)
QRG 300 - 1200 kvar (cTaHpapTHbIE)
QRF 60 — 920 kvar (3aLunILéHHbIe )
(

QRR 60 — 1260 kvar C BbICTPLIM NepeknoYeHeM)

JononHutenbHas uHgopmaums — no 3anpocy B Toprosom otaene ZEZ SILKO, s.r.o.
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MV CAPACITOR BANKS
KOMMEHCAUMWOHHbLIE YCTAHOBKU BbICOKOIO HAMPAXEHUA
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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 or 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..).

In case of some complex technical solutions it is possible to offer automatic
capacitor bank equipped with regulator and vacuum contactors.

More information on requirement in ZEZ SILKO sales department.

MpumeHeHue
YcraHosku TMna SCB, ACB npeaHasHaueHbl Ans MHAMBMOYaNbHOA WA rPynnoBoi
KOMMEHCALK B CETSX BbICOKOrO HaNPSKEHNs .

KoHcTpykums

KomneHcauuoHHble yctaHoBku Tuna SCB ckoHCTpyupoBaHbl B Likadax M3 NUCTOBOI
CTanu Unu B CTarbHbIX pamMax — Mo XenaHuio 3akasymka.

CraHpapTHas KomnnekTauust ycTaHoBKM BkmtovaeT BB koHpeHcatopel ZEZ SILKO
(TpéxchasHble unn ogHodasHble KOHAEHCATOPbI BKIHOYEHHBIE B 3BE3AY, UMK B ABOIHYO
3Be3/ly), KOMNIEKT NPEAOXPaHNTENBHLIX AepXaTeneil ¢ COOTBETCTBYHOLMM Habopom
npegoxpanuteneit . Mo xenaHuo MOXHO YCTaHOBKY LOKOMMNEKTOBaTb BO3AYLUHbIM
PeakTOpOM BKIMIOYEHUS ANSi OFPAHNYEHUS NEPEXOAHBIX ABNEHWUA, NPy HEobX0AMMOCTY
JPYrMMY OXpaHHBIMU M U3MepUTENbHbIMU 3nemMeHTamMm (6anaHcoBas oxpaHa, 3alLUTHBIA
Apoccenb, U3MepUTENbHbIA TpaHC(OpMaTop Toka, U3MepUTENbHbIN TpaHcdopMaTop
Hanpskerus ..).

B cnyyae 6Gonee CROXHBIX TEXHOMOrMYECKUX PELUEHWA MOXHO MPELnOXUTb
YNpaBrnsieMylo YCTaHOBKY YKOMMMEKTOBAHHYID AOMOMHUTENbHO PErynsaTopom W
BaKyyMHbIMW KOHTaKTOpamu.

JononHutenbHas nHgopMaums — no 3aseke B ToproBoM otaene ZEZ SILKO, s.r.o.
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ZEZ SILKO, s.r.0. Tel.: +420 465 673 111
Pod Cernym lesem 683 Fax: +420 465 612 319
564 22 ZAMBERK E-mail: zez@zez-silko.cz
CZECH REPUBLIC http://www.zez-silko.cz

Bce npasa 3aiuuiieHbl | CrieumdmkaLymm usfenmit MoryT BbiTb 3MeHeHb! 663 13BeLLeHus.
JaHHbIE MPUBEAEHHBIE B HACTOALLEM KaTasore, HOCAT UHAOPMATUBHBII XapaKkTep U HE MOTYT PacCMaTPUBATLCA Kak
rapaHTUPOBaHHbIE XapaKTEPUCTUKX . HAaCTOALLMiA KaTaror 3aMeHsIeT NPeablAyLee U3naHue.





