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POWER FACTOR CORRECTION

KOMNEHCALMA PEAKTUBHOW SHEPIMU

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:

[Mpn HopManbHbIX paboyKx YCOBUSIX HEKOTOPbIE B! AMEKTPUYECKOr0 060pYyA0BaHIS
(anekTpoMOTOpbI, CBApOYHbIE annaparsl, IOMUHUCLEHTHbIE CBETUMBHUKN) NOTPEBNSIOT
13 CETW He TOMbKO aKTUBHYH, HO 1 PEaKTUBHYIO 3Heprito. C TOUKM 3peHus onamnki, 3To
Heobxogumo [ans obecneyeHnsl NPaBUMbLHOTO (DYHKLMOHMPOBAHWS 3TUX BUOB
obopynosaHus. OpHako, pe3ynbTupylowas 06OMX TUMOB 3HEPrN  Harpyxaet
nepegatoLLye cetu. MoaTomy HeobXoaMMO MOLCOEAUHUTL K NOTPeOUTENIO NPaBUNbHO
nopobpaHHbI  KoHAEHcaTop, KOTopbid GydeT co3gaBaTb — PEaAKTMBHYK 3HEPTUio
HenocpesCTBEHHO Yy noTpeduTens. Takum 06pa3om YMEHBLUNTCS BENUYMHA PEAKTUBHOM
SHEepruu, nepefaBaemoii no cetu. Takoe peLLeHe HasbIBaAKT KOMMEHCALME PeaKTUBHOI
SHEPIuu.

KayectBo KkomneHcauum xapakTepusyetcsi KOI(ULMEHTOM COS @, KOTOpbIN
npeacTaBnsieT coboi COOTHOLIEHME MEXAY aKTMBHOA W MHUMOW MOLIHOCTbH. B
naeansHoM cocTosiHuK cos ¢ = 1. Ha notpebutens B YP HaknagbiBaeTcs WrpadHas
CaHKLMS Npu 3HayeHnn koadhduumeHTa meHblue 0,95.

MpumeHsoTCA cneagyrowme BUAbI KOMMNEHCaLUK:
ViHouBuayansHas, rpynnoBasi W LeHTpanbHas. [pu MHOMBWAYanbHOW KOMMEHcaLum
KOHAEHCATOp MOAKMIYAETCS HEMOCTPEACTBEHHO K moTpebutent. [pynnosas u
LieHTparbHas KoMneHcaumuy NoaxoasT ans 6onee pa3BEpHYTLIX SMEKTPUYECKUX CUCTEM
C TMEpemMeHHO  Harpyskod. BkmiouyeHue  KOHLEHCATOpPOB  perynupyetcs
MWKPONPOLECCOPHBIM PErYNISITOPOM, KOTOPbI 06€CneYnBaeT AOCTVKEHUE ONTUMATBHOO
3HaYeHNs Ko3hrLMEHTa MOLHOCTM.

PeakTuBHas HeobOXxoaMmass pAnA  [OCTUXKEHMSA

MOLLHOCTb, Tpebyemoro

KoadhpuumeHTa:

Qk = P x (tgarcos @1 - tgarcos )
Qx - 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.

Qk = P x (tgarcos @1 - tgarcos @2)
Qk — peakTiBHas MOLLHOCTb TPebYemMoro KOMNEHCALMOHHOO KoHLeHcaTopa
P — akTnBHas mMoLLHOCTb NoTpebuTens
COS (1 — UCXOAHbIV KOANULIMEHT MOLLHOCTH
COS (2 — UTOTOBbIV KOADNULIMEHT MOLLHOCTH

Pa3BuTiie MonynpoBOAHWKOBOW TEXHOMOTUN OKa3blBaeT HEraTWBHOE BIWSHWE Ha CETb
nepemeHHoro Toka. OTGOp peaKkTWBHOW SHEPrUM C HECUHYCOMAANbHBIM W3MEHEHNEM
TOKa MPMUBOAMT K UCKAXEHWIO CUHYCOMAANBHOM (POPMbI TOKa CeTu. MckakeHne MOXHO
BbIPa3NTb COAEPKaHNEM BbICLUNX rapMOHMK. Hanuume rapMoHVK NpUBOAWT K MOBbILLEHNHO
TOKa KOHAeHcaTopa, Tak Kak ero WMnepaHc nagaeT C MOBbIlEeHWMEM yYacToTbl. B
pesynbTaTte MOXET MPON30WTW MOBPEXAEHNE KOHAEHCATOpa, OTKMIOYEHNE 3aLLMTHOTO
BbIKMOYaTens,  HenpaBuibHOE (DYHKLUMOHMPOBAHNWE KOHLEBOrO 060py-A0BaHMS.
PelieHvem B gaHHOM cryyae MOXeT ObITb YCTaHOBKa KOHAEHCATOPOB C ApOCCENsMM
(3awmweHHas komneHcaumsi). Takum 06pa3oM MOAABNSETCA PE30HAHCHBIA KOHTYP.
Kpome TOro Takas KOHCTPYKUMS VMEET YaCTUuHbIA (PUIbTPALMOHHBIA S(dekT —
CHIXaeT CTeneHb UckaxeHus B ceT. Beaae, rae pons 060pynoBaHus, reHepypytoLLero
BbICLUVE FapMOHIKK, NpeBbiwaeT 20% 00LLei KOMNEHCMPYEMOI Harpy3KI, PEKOMEHIYETCS
NpUMeHeHVe AaHHOTrO BuAa KoMmneHcauuu. [ins ycTpaHeHus u3 ceTv Bonee BbICOKOro
NpOLieHTa rapMOHMK UCMOMb3YIOTCS (PUNBTPALMOHHBIE KOHTYPbI.

KoHpeHcaTop nmpw  3alWileHHON KOMMeHcauun noaBepxeH Oomee  BbICOKOMY
HanpsXXeHWo, YeM HampshkeHne ceTn, 4To 00yCnoBneHO nOCneaoBaTenbHbIM
BKITIOYEHWEM [pPOCCENS 1 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.

Rated current of three-phase
capacitor

Power rating at 400 V

HomuHanbHbIM TOK TpexdazHoro  HomuHanbHas KOMNeHcauuoHHas

KOHAeHcaTopa mowHocTb npu 400 V (3chasH.)
[A] [kvar]
2,9 2
3,6 25
45 3,15
58 4
72 5

9 6,25
1,5 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
1443 100

KoHpaeHcaTopbl 13roToBneHb! B ucnonHeHun Tuna MKP unn MKV. O6a Tvna siensiotcs
caMoBOCCTaHaBnuMBatowmumucs. MeTannuaupoBaHHeIl croit B cnyyae npobos
HanpsikeHneM BbinapuBaeTcss B MecTe npo6osi. ObpasoBaBluasics  NOBEPXHOCTb
130M5ILMM 04EHb Mara 1 He OKa3blBaeT BINSHUE Ha HopManbHY paboTy KoHaeHcaTopa.
Cekuun KOHAEHCATOpa MOMELLeHbl B amtoMuHUEBLI kopnyc. KoHpeHcaTop umeet
pasbeanHUTenNb Mo JaBMNEHMIO.

KongeHcaTopbl MKP 13rotosneHb! M3 NonMnponuineHoBon NieHKK, MeTannanpoBaHHom
C OfIHOW CTOPOHI.

KoHTaKTHble MOBEPXHOCTM CEKLMA LIONMPOBAHbI LIMHKOM. OTO Cyxoe McnomnHeHue, 6e3
MacCHsIHOTO HaMoMHUTENS.

B koHpeHcaTopax MKV anektpogbl 0b6pasyeT MeTannuavpoBaHHas C ABYX CTOPOH
Oymara, ananekTpukom cnyxut PP nnexka. Bce cekumum MmnperHupoBaHbl MUHEPabHBIM
macnom. Moatomy MKV koHzeHcaTopsl npurofHbl st 60nee BbICOKOM Harpysku no
MOLLHOCTY 1 GOnee BbICOKOW TEMNEPATYpPbI OKPYXaloLLeit cpesbl.

B HacTosiLLee BpeMst KOHAEHCATOPbI M3rOTaBNMBALOTCS, MaBHbIM 06pa30M, B UCIONHEHN
MKP. KongeHcaTopbl MKV u3rotaBnuBatoTCcs peako, TOMbKO ANS cheumanbHbiX
MPOEKTOB.

MpenoxpaHuTenu u ceyeHne NPOBOAHMKA

KomneHcaumoHHble KOHLEeHCaTopbl [0MKHbI ObiTh 3alLMLiEHbl MPELOXpaHNTENSMU C
3aMefneHHoN xapaktepuctukoit (gG). CeyeHre NpoBOAHMKA JOMKHO ObITb pacynTaHo
no kpaitHeit mepe Ha 1,6 — 1,8 HOMUHANLHOTO Toka (CM.TabnuLy — pekoMeHayemble
CEYEHNst MPOBOJHWUKOB 1 YCTAHOBNEHWE NapaMeTPOB NPefoXpaHnNTENen).

KoHpeHcaTopbl NpuUcoeaMHAKTCA TONbKO MeAHbIMW NPOBOAHMKAMM COFMACHO
Tabnuue.

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

PeKomeHnyemoe CeYeHune coeanHUTENbHbIX HoMuHanbHbI# TOK

nneTéxbIx Cu NpoBOAHMKOB npepoxpaHutens

[mm?] [A]
25 8
25 8
25 10
25 10
25 16
25 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

SILKO ==



I Z E Z INDIVIDUAL PFC CALCULATION

_SE::E ONPEAENEHUE BEJTIMYNHBbI KOMNMEHCALIMOHHOIO KOHAEHCATOPA

Individual PFC for transformers WHauBuayanbHas komneHcauums TpexdasHbix TpaHcthopmMaTopoB
TpaHchopmaTopbl ¢ OPUEHTUPOBAHHBLIMU NNACTUHAMM TpaHcdopmaTopbl ¢ HEOPMEHTMPOBAHHLIMM MNACTUHAMU
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
MouwHocTb TpaHctopmaTopa MowHocTb KoHAeHcaTopa MowHocTb KoHaeHcaTopa MouwHocTb KoHAeHcaTopa MouwHocTb 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 -
6 300 35 35 -
10 000 45 45 -
Individual PFC for motors WHauBMayanbHas KOMNEHcaUusi aCMHXPOHHbIX ABUraTenen
Motor power / MowHocTs ABuratens kW 2,2 3 37 4 55 63 75 10 1 13 15 17 185 20 22
g, o 1 1 2 2 3 1 3 5 5 & 1 7 & 9w
Capacitor power for motors from 1 00(3 turn/min. kar 1 1 1 2 2 2 3 4 4 5 5 6 7 7 8
MotwuHocTb KoHaeHcaTopa Ansi Asuratenieii ot 1 000 06./MuH.
Motor power / MowHocTb gBuratens kW 25 30 B3] B3 37 40 45 50 55 63 75 80 90 100
Capacitor power for motors up to 1 000 turn/min. war 1 12 13 13 14 15 17 18 20 22 25 27 30 3

MowuHocTb KoHpeHcaTopa ans Asurateneit Ao 1 000 06./M1H.

Capacitor power for motors from 1 000 turn/min.

MoLLIHOCTL KOHeHCaTOpa K i e 071 000 06./MAH. kvar 9 10 1 1 12 12 13 15 16 17 20 21 22 24

Calculation of required power: Qp = Pp * k Pacuet TpeGyemon koMneHcaumoHHON MowHocTh: Qp = Pp * k
Non-compensated cos ¢ Coefficient "k" for / Koadcomument "k" gns Non-compensated cos ¢ Coefficient "k" for / Koadpcomument "k" ansa
HekomneHcUpoBaHHbI - - HekomneHcUpOBaHHbI - =

! Ki3$¢)¢:u:|ef|: caos 5 cos @ =0,95 cos @ =1,00 ! K(:);M):u‘vzlez: ci‘)s . cos @ =0,95 cos @ =1,00
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 0,291 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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TUNOBbIE OBO3HAYEHUA KOHOEHCATOPOB (3HAYEHUE BYKB U LIN®P)

First letter — application:
© PF correction / koMmneHcaLMOHHbIN
medium frequency / cpegHeYacTOTHbIN

impulse / IMNynbCHbIA
couple / cBsiHOM

< XU U™

Second letter — No. of phases, impregnant:

Impregnant / UmnperHauT

vegetable oil / pacTutensHoe macno

mineral oil / MuHepanbHoe Macno

PCB (used in past) / PCB (Delor 103, yxe He BbinyckaeTcst )
IPD, M-DBT / IPD, MDBT

without impregnant / 6e3 umnperHaxTa

Third letter —cooling and case construction:

Case / Kopnyc

steel insulated case / meTannuyeckmit, Bce M30nMpOBaHO

steel live case / MeTannu4eckuit, OAUH NOMIOC Ha kopnyce
stainless-steel insulated case / HepxxaBetoLLMiA, BCE U30MMPOBAHO
stainless-steel live case / HepxaBetoLLyii, OAVH NOMIOC Ha Kopryce
porcelain armature / kepamuyeckas apMatypa

plastic case / nnactmaccoBbli

Fourth letter - configuration, protection degree:

Configuration / ucnonHesue

IP 00
with built-in discharge resistor / co BCTpOEHHbIM pa3psiaHbIM Pe3ncTopom K
without discharge resistor / 6e3 paspsiaHoro pesuctopa J

Fifth letter — dielectric system:
Al film + capacitor paper / antomuHueBas conbra + koHgeHcaTopHast bymara

MP (metallized paper + paper) / MP (meTannuanposarHas bymara + bymara)

Oom=sET< O X Z

First number / MepBas uudpa (nepea aeducom)

< CHO - =

natural, by air
| ecTecTBEHHOE BO3AYXOM

OO mmmw >

Mepeas GykBa - onpeAensieT TMN KOHAeHcaTopa

power electronics / cneumanbHbii (KOMMYTaLMOHHbIA, (MNbTPALMOHHBI, 3aALLUTHbINA, MOAMNOPHbIN, PErynMpYHOLLWiA, CBA3N 1 T.4.)

Bropas 6ykBa - onpeaensiet KONUYecTBO (ha3 U UMNPErHaHT:

No. of phases / KonnyectBo cha3
1or3

W IUoVOr Zw
NXITm

TpeTba GykBa - onpeaensieT KOHCTPYKLMIO KOpRyca W cnoco6 oxnaxaeHus:

Cooling / OxnaxpeHue

forced, by air water
| npuHygUTENEHOE BO3AYXOM | BOAOM
U H
V J
X K
Y L

quBepTaﬂ 6yKBa = onpepenseTt UCnojiHeHne u cTeneHb 3alUTbl:

Protection degree / CTeneHb 3awmtbi

indoor / BHyTpeHHee outdoor / BHewHee
1P20 1P42(54)
D Q F
- R E

Martan 6yKBa = O3Ha4aeT CUCTeMYy AUIANEKTPUKa:

mixed dielectric (Al film + capacitor paper + PP film) / koM61HMPOBaHHbI AN3NEKTPUK (antoMUH1eBas dhonbra + KoHgeHcaTopHas Bymara + nonunponuneHoBas niexKa)
ALL film (PP film + Al film, oil impregnated) /ALL film (antomuHnesas onbra + nonMnpon1neHoBas nnexka, AMNperdpoBaHo Macrom)

MKV (metallized paper + PP film, oil impregnated) / cuctema MKV (MeTannusuposarHasi Gymara + nonunponuneHoBas NieHka, MMNpEerHMpoBaHo Macnom)

MKP (metallized PP film, dry, gel filled) / cuctema MKP (meTannuanpoBaHHas nonmnponnneHoBas nnexka, cyxas KOHCTPYKLS, 3anofHeHa renem)

MKP (metallized PP film, oil impregnated) / cuctema MKP (MeTannuavpoBaHHasi nonMnponuieHoBas nreHka, MMMperH1poBaHo pacTUTENbHBIM Macnom)
MKP (metallized PP film, dry, gas filled) / cucrema MKP (MeTannunaupoBaHHasi non1nponurneHoBast Nnexka, cyxas KOHCTPYKLUS, 3anofHEHo MHEPTHbIM ra3om)

number of configuration / yka3biBaeT nopsiaKoBbI HOMEp MOAUMUKaLM T1na

Second number/ Bropas uudpa (nocne ,qecpwca) rated voltage in kV / yka3sbiBaeT pabouee Hanpsikerme B kV.

Third number / TpeTbs umnchpa (3a Kocomn YepToi)

1. power capacitors - rating in kvar / y KOMneHcaL1oHHbIX KOHAEHCATOPOB HOMUHAMbHAs MOLLHOCTb B kvar

2. power electronics - rated capacitance in uF / y cneupmanbHbIX M UMAYMbCHbIX KOHOEHCATOPOB EMKOCTb B UF

Fourth number
| YeTBepTas umdpa (3a BTOPOI KOCOW YepTon)

3. couple capacitors - rated capacitance in pF / y cBs3HbIX KOHAEHCATOPOB EMKOCTb B pF

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

/ ncnonb3yeTcs TOMbKO Y KOHAEHCATOPOB, NPeAHa3HaYeHHbIX ANs YacToT, OTNYHOM oT 50 Hz, 1 ykasbiBaeT
MaKcMManbHyto NPUMEHSIEMYH YacToTy B Hz (4ns KoMneHCaLMoHHbIX KoHAeHcaTopos) 1 B kHz (ans
CpefHeYacTOTHbIX KOHAEHCATOPOB).
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LOW-VOLTAGE CAPACITORS (CYLINDRICAL)
HU3KOBOJIbTHbIE KOMNEHCALUUOHHBLIE KOHOEHCATOPDI

(UWMNUHOPUYECKUA ANMIOMUHUEBBIN KOPIMYC)

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. 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 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

MpumeHeHune
KoHgeHcaTopbl  npefHasHaveHbl  Ans
WHOMBUAYaNbHOMN, rpynnoBsou unu

LIEHTPAsbHO  KOMNEHCAUMM  peakTUBHOM
WHOYKTVBHOA MOLLHOCTM B CETSX HU3KOTO
HanpsHKEHMS!.

KoHcTpykuua
KoHaeHcaTopbl U3roTOBMEHbI B CMOMHEHN
MKP, koTopoe obpasoBaHo

MEeTannuanpoBaHHON  NONUNPONUIEHOBOM
MNEHKOI C 04eHb HN3KMMI AU3NEKTPUYECKAMM
notepamu.  [inanektpu-yeckas cuctema
ABNAETCH CaMOpereHe-paLyMoHHoi, B CyXom
WUCMOMHEHNM.

KoHpeHcaTopb! 3amonHeHb!:

- TBEPAOM KOMMNAKTHOV Maccon pacTUTENbHOTO
MPOVICXOXAEHMS, HETOKCUYHOM MIKONOT4ECKH
BesonacHoit. Tunosoe 0B03HaueHWe Takinx
konpeHcatopoB CSADP, CSAKP (3 casHbie)
nm CVADP, CVAKP (1 dasHble);

- 'HepTHbIM, 3konoruyecki 6eaonacHsiM razom. Tunosoe o6osHaueHne: CSADG (3 dhasHble)
nm CVADG (1 pasHble).

Takvum 06pa3om 0OnacHoCTb 3arpsi3HeHMs OKpyXatoLel Cpenbl, HanpuMep, Npu NpoTeyke
NMNPETHALMOHHOI XWAKOCTH, OTCYTCTBYET.

Kopnyc korpeHcaTopa 3aluyiieH OT paspbiBa  pasbeAvHUTENEM N0 [aBNEHNH0, KOTOPbIiA
obecneunBaeT besonacHoe OTKMKYEHNE KOHAEHCATopa W3 CeTW Mpu Meperpyske wnu no
OKOHYaHWM COBCTBEHHOrO cpoka cnyxObl. KOHAeHcaTopbl WMeEOT TpW paspsaHbix
pesucTopa.

WHCTPYKLMM NO MOHTaXy

MoHTaxHOe NonoxXeHne KoHAeHcaTopa MoXeT ObiTb Noboe. [lepxatenn Ans 3akpennexus
KoHaeHcaTopa (06xBaTbl)  MpOM3BOAMTENb MOXET NOCTaBUTb MO 3akasy (cornmacHo
katanory).

KoHaeHcaTopbl MOXHO yCTaHaBNMBaTb BNIOTHYHO APYT K AYTY.

TpMCOEMNHEHNE 3aLLMTHO KNEMMbI OCYLLECTBASETCA cornacHo pekomenpaun CSN 33
0360. Ha pgHe koprnyca Kaxgoro KoHaeHcaTopa WMEeTCs 3alMTHbIA CTSKHOM BUHT M12
(satarmuBatb MomeHTOM Makc. 5 Nm). Ecnu cTsbkHoit BUHT M12 Ha fHe kopnyca He Gynet
1CMONb30BaH B KAYECTBE 3aLLMTHOM KMEMMBbI, er0 MOXHO UCMOMb30BaTh s 3aKpenmneHns
KoHeHcaTopa. o 3akady (Hanpumep, Npu NpUMEHeHUN cTenern 3awnTbl IP54) Ha Kpbiluke
KOHEHCaTopa MOXHO pa3MecTUTb 3aluuTHyto knemmy M5 (3aTsiruBaTb MOMEHTOM Makc. 2
Nm).

MozBoaslMe NPOBOAHMKA 3aKaHUMBAKTCA B 3axUMHOM xomyTte OywmHra ¢ Gontom M5
(kpecToobpa3Has ronoeka) - 3aTskHOW MomeHT Makc. 2 Nm. [pucoeguHuTenbHble
MPOBOAHMKY 1 3aKpENNeHe KOHAEHCaTopa JOMMKHbI MO3BONSTL NOALEM BepXa KOHeHcaTopa
Ha 20 MM - 3T0 HeobxoauMoe ycnosue Ans cpabaTbiBaHNs pa3beauHUTENS MO AABNEHWHO.
YuuTbiBas TOKOBYIO Harpy3ky Ha KNMEMMHWMK, MpU MOHTaxe rpynnbl KOHLEHCATOPOB Ha
KNEMMHUK HeMb3s MpUCOeANHST MOLHoCTb Bonee, yem 30 kvar y TpexdasHbix unn He
Bonee 15 kvar y opHoGasHbIX KOHLEHCATOPOB, NMpu COOMIOAEHMM BCeX YCNOBWIA
npucoeavHerus. [INs 3alnTbl KOHAEHCATOPOB PEKOMEHyeTCs BblOupaTh NpesoXpaHuTent
MOLLHOCTW C XapakTepucTukoir gG ¢ HOMWHamnbHbIM TokoMm B 1,6-1,8 pa3 Gonblue Toka
KOHAeHcaTopa.

Y BCeX TMMNOB KOHOEHCATOPOB B LIMNMHAPUYECKOM anmiomMinHneBom kopnyce 885 u 110 no
3akasy BO3MOXHA NOCTaBka MNAacTMAcCOBOM KPbILWKA CO CTeneHbio 3awmtbl IP 54 u ¢
COOTBETCTBYHOLMM BbIBOJOM.

lnacTukoBble KPbILWKKU ANA KOHOeHCAaToPOoB B antOMUHUEBOM LIUNTUHOPUYECKOM Koprnyce

For capacitor diameter Protection degree Outlet Dimensions Weight Drawing
[insa koHpeHcaTopa AuameTpoM  CTeneHb 3aluTbl BiBog Pasmepbl Macca Yeprex
[mm] [mm] [kg]
85 IP 54 PG 16 93 x 60 0,036 3a
110-B IP 54 PG 16 118 x 60 0,046 3b
a110-A IP 54 PG 21 118 x 60 0,046 3b
136 - - - - -




LOW-VOLTAGE CAPACITORS (CYLINDRICAL)
HU3KOBOJIbTHbIE KOMNEHCALUWOHHBLIE KOHOEHCATOPDI

ZIE|Z

(UMNUHOPUYECKUA ANIOMUHUEBBIW KOPIYC)

Overpressure disconnector (tear-off fuse)

Technical Data and Limit Values

Rated voltage / HomuHanbHoe HanpsikeHue:
Rated frequency / HomuHanbHas yacToTa:
Standards / CtaHgapTbI:

Overvoltage

| MakecuManbHo [ONYCTUMOE HanpsKeHue:

Overcurrent / MakcumanbHo AoNyCTUMbINA TOK:
Capacitance tolerance / MorpewHocTb eMKOCTH:
Test voltage terminal/terminal
[McnbiTaTenbHOE HanpsXKeHUe Mexay KnemMMamu:
Test voltage terminal/case
| UcnbiTaTenbHOe HanpsikeHUe Mexay
3aKOPOYEHHbIMU KNEMMaMK 1 KOPNyCoM:
Inrush current / YaapHbIii TOK(TOK BKNOYEHUS):
Losses / MoTtepu dieletric / ananekTtpuka:

total / o6wwue:
Statistical life expectancy / Ctatuctnyeckas
[ONrOBEYHOCTh:

Protection degree / CTeneHb 3awurbi:

Ambient temperature
| Kateropus Temnepatyp oKpyatolen cpeabl:

Cooling /OxnaxpeHue:

Permissible relative humidity

|/ [lonycTmas oTHOCUTEeNbHAsA BNaXHOCTb:
Altitude / BbicoTa Hap ypoBHeM Mopsi:
Mounting position / MoHTaxHOe nonoxenue:
Mounting / 3akpennenue:

Safety features / 3awura:

Case / Kopnyc:

Dielectric system/ Cuctema ananekrpuka:
Impregnation / UMnperHaHT:

Terminals / Knemmbl:

Discharge resistors / Pa3psigHble pe3ucTopsi:

UN

Umax

Urr

Urc

tan &
tan 8o

®OyHKUMA pa3beaMHUTENS NO AABIIEHUIO

TexHuyeckue nokasarenu u npepenbHble 3HA4YeHUA

230...800V
50/60 Hz
IEC 60831-1+2 EN60831-1+2 UL No.810 GOST 1282-88 VDE 0560 46+47

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* Iy (Possible short time overcurrent / BoamoxHoe kpaTKOBpEMEHHOE MaKCMMasbHOE 3Ha4eHue)
-5/+10 %

2,15x UNAC, 2 s

UN + 10 % max. 8 4acoB B CyTku
UN + 15 % max. 30 MuHyT B CyTKM

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

max. 400 x In

cca 0,2 W/kvar

cca 0,4 W/kvar

150 000 - 200 000 hours / yacos (according to temperature class / Ans TemnepaTypHoW kaTeropum.)

IP0O, IP 20, on request IP 54, indoor mounting / IPO0, IP20, no 3aka3y IP54, koHgeHcaTopbl npeAHa3HaueHbl
[Ans BHYTPEHHErO MOHTaXa
-40/ D - max. temp. = 60 °C / max. Temnepatypa 60 °C
- max. over 24 h = 45 °C / makcumanbHoe cpegHee 3HaueHue 3a 24 yaca 45 °C
- max. over 1 year = 35 °C / MakcumanbHoe cpefHee 3HaveHne 3a 1rog 35 °C
- lowest temperature = -40 °C /HwxHss npegenbHas Temnepatypa - 40 °C
natural or forced / ecTecTBeHHOe BO3AyXOM WUV 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 kopryca (3aTskHOM
MomeHT Makc. 5 Nm), aepxarenu-o6xsatbl

overpressure disconnector / pasbeanHuTeNb NO AABNEHNIO, CaMOPEreHepaLioHHas cuctema
cylindrical, aluminium can /uMnMHAPUYECKUI, aNNOMUHNEBDIN

MKP - metallised polypropylene film / MKP, meTannuaupoBaHHas nonunponnneHoBas nnexka

dry type inert gas N2 / cyxoe ucnonHenme nHepTHbIN ra3 N2

1/ double, three-way (connected to terminal by bolt M5 by max. torque of 2 Nm) / Kopobka BbIBOA0B — ABOVHbIE,
TpexdasHble kremmbl M5, 3aTsKHOIM MOMEHT Makc. 2 Nm

2/ Terminals M10, max. torque of 8 Nm / BurToBble kriemmbl M10, 3aTsbkHol MOMEHT Makc. 8 Nm

built-in - 50 V, 1 minute (0,5 - 30 kvar) / BctpoeHHbie (50 V fo 1 MuHyThl ans 0,5 - 305 kvar)

built-in - 75 V, 3 minutes (33 - 50 kvar) / BcTpoeHHble (75 V ao 3 muHyT ans 33 - 50 kvar)




Z E Z LOW-VOLTAGE CAPACITORS (CYLINDRICAL)

HU3KOBOJbTHbIE KOMNEHCALUMOHHBIE KOHOEHCATOPDI
(LMAMHAPUYECKWIA ANIOMUHUEBBIA KOPMNYC)

Three-Phase Capacitors 400 V AC, 50 Hz, MKP dry, TpexdasHble konaeHcaTopbl 400 V AC, 50 Hz, MKP cyxue,
delta connection coefiMHeHWe B TPeyronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmKocTb Pasmepbli Macca degree Yeprex
Qn IN (oY DxH [kg] CTeneHb

[kvar] [A] 0 [mm] 3aWUTBI
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 22 3x99 85x 175 0,6 IP20 1
CSADG 1-0,4/2 2,00 29 3x133 85x 175 0,7 IP20 1
CSADG 1-0,4/12,5 2,50 3,6 3x16,6 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 72 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 3x66,3 85 x 245 11 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
CSADG 3-0,4/30 30,00 433 3x198,9 136 x 220 3,3 IP20 1
CSADG 3-0,4/33,3 33,30 481 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 2
CSADG 3-0,4/40 40,00 57,7 3x265,3 136 x 261 4,0 IP20 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 coeiMHeHNe B TPeyronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pasmepbl Macca degree Yeprex

Qn I Cn ODxH [kal CreneHb

[kvar] [A] 0 [mm] 3aWmTbI
CSADG 1-0,44/1 1,00 1,3 3x55 85x 175 0,6 IP20 1
CSADG 1-0,44/1,5 1,50 2,0 3x8.2 85x 175 0,6 P20 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 3x137 85x 175 0,6 IP20 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 52 3x219 85x 175 0,7 IP20 1
CSADG 1-0,44/5 5,00 6,6 3x274 85x 175 08 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 3x438 85 x 245 0,9 P20 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 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 3x109,6 110 x 245 1,9 IP20 1
CSADG 1-0,44/25 25,00 328 3x137,0 110 x 245 21 IP20 1
CSADG 3-0,44/30 30,00 39,4 3x164,4 136 x 220 3,3 P20 1
CSADG 3-0,44/33,3 33,30 437 3x 1825 136 x 261 3,8 IP20 2
CSADG 3-0,44/37,5 37,50 49,2 3x205,5 136 x 261 4,0 IP20 2
CSADG 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) Z E Z

HU3KOBOJIbTHLIE KOMNEHCALUMOHHbIE KOHOEHCATOPDI
(LMAMHAPUYECKWIA ANIOMUHUEBBIA KOPMNYC)

Three-Phase Capacitors 525 V AC, 50 Hz, MKP dry, TpexdasHble koHaeHcaTopbl 525 V AC, 50 Hz, MKP cyxwe,
delta connection coeMHeHWe B TPeyronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pasmepbl Macca degree Yeprex
Qn IN Cn ODxH [kal CreneHb

[kvar] [A] u [mm] 3aWNTbI
CSADG 1-0,525/2 2,00 22 3x71,7 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 33 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 08 IP20 1
CSADG 1-0,525/5 5,00 o5 3x19,2 85x 175 0,8 IP20 1
CSADG 1-0,525/6,25 6,25 6,9 3x241 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 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 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 1-0,525/25 25,00 27,5 3x96,2 110 x 245 2,1 IP20 1
CSADG 3-0,525/30 30,00 33,0 3x1155 136 x 220 3,3 IP20 1
CSADG 3-0,525/33,3 33,30 36,6 3x128,2 136 x 261 38 IP20 2
CSADG 3-0,525/37,5 37,50 41,2 3x144,4 136 x 261 40 IP20 2
CSADG 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 o5 IP20 2
Three-Phase Capacitors 690 V AC, 50 Hz, MKP dry, TpexdasHbie koHaeHcaTopbl 690 V AC, 50 Hz, MKP cyxue,
delta connection coeAvHeHNUe B TPeyronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTtb Pa3mepbl Macca degree Yeprex

Qn IN Cn ODxH [kal CreneHb

[kvar] [A] 0 [mm] 3aWUTbI
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 52 3x139 85 x 245 0,9 IP20 1
CSADG 1-0,69/10 10,00 84 3x22,3 85 x 245 1,0 IP20 1
CSADG 1-0,69/12,5 12,50 10,5 3x279 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 3x44,6 110 x 245 1,9 IP20 1
CSADG 1-0,69/25 25,00 20,9 3x557 110 x 245 2,1 IP20 1
CSADG 3-0,69/30 30,00 25,1 3x66,9 136 x 220 33 IP20 2
CSADG 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 o5 IP20 2
Single-phase units type CVADG ..., CVADP ..., CVAKP ... on request. Mo TpeboBaHmto 3aKka34mka BO3MOXHO U3roTOBMNEHME B OAHO(A3HOM UCTIONHEHIN

¢ TMNoBbIM 0603HaueHnem CVADG ..., CVADP ..., CVAKP ....

Other Vo|tage’ power and frequency on request. Mo 3aKa3y BO3MOXHa MOCTaBKa KOHAEHCATOPOB ONA APYrnx Hanpﬂ)KeHVlFl,
MOI.L[HOCTeIh M 4acToT.
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Z E Z LOW-VOLTAGE CAPACITORS (CYLINDRICAL)

HU3KOBOJIbTHLIE KOMNEHCALWOHHbLIE KOHOEHCATOPbI
(UWMNUHOPUYECKUNA ANIOMUHUEBBLINA KOPMNYC)

Dimensional Drawings FaGapuTHbIe YepTeXu

Drawing No./laGapuTHbIit yepTéx 1 Drawing No./laGapuTHbIii YepTéx 2

M~
v
—
ZI=
~0
@D+5
Drawing No./la6apuTHbIii YepTéx 3a Drawing No./laGapuTHbIit yepTéx 3b

PG 16-21

ﬁ/PG 16-21
3y

51 28

ﬁ!
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ZIE|Z

CLAMPS FOR CYLINDRICAL CAPACITORS
AEPXATEJIN ANA KOHOAEHCATOPOB

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

Clamp type A... / Nepxatens Tuna A...

o
[
[
1
%
i
I
hoi
e
e
g

Type Diameter Dimension Dimension Dimension Type Diameter Dimension Dimension Dimension
Tun [nametp Pasvep "A” Paavep "B Pasvep "D” Tun [nametp Pasvep "A” Pasmep "B” Pasvep "D”
A1-85 285 14 104 54 B1-85 85 114 104 229
A1-110 110 14 104 66,5 B1-110 2110 114 104 229
A1-136 2136 140 104 73,4 B1-136 2136 140 104 330
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Z E Z CLAMPS FOR CYLINDRICAL CAPACITORS
AEPXATEJIN AnA KOHOEHCATOPOB

Clamp type C... / Olepxatens Tuna C... Clamp type F... | Olepkatens Tuna F...

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

Type F1-110 for diameter 110mm
[ Tun F1-110 gns guametpa 110mMm

a ]
]
===
- = =§
S

Type Diameter Dimension  Dimension  Dimension  Dimension Clamp type D1-85... / Qepxarensb Tuna D1-85...
Tun [vavetp  Pasvep’A” Paswvep’B” Paswep’E” Pasvep’F”

C1-85 285 114 104 115 125
C1-110 110 114 104 140 150

+
T
g

85

104
114

229
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MEDIUM VOLTAGE CAPACITORS

ZIE|Z

BbICOKOBOJIbTHbIE KOMNEHCALUNOHHbLIE KOHOEHCATOPDI

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 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.

=

S e
Bt (B

MpumeHenne
KoHpeHcaTopbl npeaHa3HayeHb! 151 KOMNEHCaLMW pEaKTUBHOM MOLLHOCTH W (ounbTpaLmum
BbICLUNX FapMOHMK.

KoHcTpykumsa

KoHcTpykums ananektpuka B ucnonHeHum all-film (uensHonneHouHoe). Juanektpukom
SBNSETCS NONMNPONUNEHOBas NMeHKa, UMNPErHUPOBaHHAs CUHTETUYECKOM XMAKOCTbIO,
13BEeCTHOW nog ToproBbiM HasBaHuem JARYLEC, GesBpegHonm U 3KOMOrMyecku
Ge3onacHoi.

OnekTpoabl 0bpasyeT antoMuHneBas onbra . 3Ta KOHCTPYKUMs obecrneynBaeT O4eHb
HW3KWe NOTepu KOHAEHcaTopa.

Y TpexcasHbix KOHAEHCATOPOB aKTUBHAS YacTb COEANHSETCS B 3Be3fy M 0603HavaeTcs
.Y,y opnHoasHbIX KOHOEHCATOpoB coeauHeHue obosHavaetcs ,I”. KoHpgeHcaTopbl
IMEIOT BCTPOEHHbIE BHYTPEHHWE Pa3psiBHbIE PE3VNCTOPbI, CHUXAIOLME HaNpsikeHne [0
75V po 10 muHyT. TpexdasHble W oaHOda3sHble KOHAEHCATOPbI W3rOTaBNUBAKOTCS B
MOMHOCTbI0 M30MMPOBaHHBIX KOpMycax, Mo 3akasy BO3MOXHA NOCTaBKa KOHEHCATOPOB C
O[IHMM MOMOCOM Ha kopnyce. KoHOEeHCATopbl MOXHO OCHACTUTb AATYMKOM [aBReHWs
(230 V, 50 Hz).

WHCTpyKuus no MoHTaxy

* HE [IONYCKAETCS MexaHnyeckas Harpyska Ha OyLUnHI( NPOXOLHO M30NSTOp)

* 3aTSHKHOM KNEMMHbIN BUHT ByLumHra M12 3atariBaTh Makc. KpyTSLLMM MOMEHTOM
20/25 Nm (corn. Tabnuue BywwmHru)

* 3a3eMNSIOLLMA KOMOMHMPOBaHHBINA BbiBog M10 3aTarnBaTh Makc. KpyTALWMM
momeHToM 15 Nm

+ cobrioaatb paccTosHME MeXay CTEHKaMU KOHAEHCATOPOB MUH. 60 mm

* 4epe3s HecKonbko AHel akcnyaTaumn HeobXoaMMO NPOBEPUTH 3NEKTPUYECKUE
COEAVHEHUS 11 BU3yarnbHO MPOKOHTPONMPOBAaTh rEPMETUHHOCTb KOHEHCATOPOB

* NIpY MaHUNYNSLWAM C KOpMycami KOHLEHCATOPOB UNK C kneMmamin 06opyoBaH1e
BOIKHO ObITb Pa3psKEHO W KNEMMbI KOHAEHCATOPa 3aKOPOYEHbI.

KoHgeHcaTopbl ¢ OpyruMn HanpsXxeHnsamu, MOLLHOCTAMK, YacTOoTaMu M YpOBHEM
M3onaunn, KoTopble He yka3aHbl B Ta6nwuax, MOXHO M3roTOBUTbL MO 3aKasy.

15




EESILKO

- ZIE]Z

MEDIUM VOLTAGE CAPACITORS

BbICOKOBOJIbTHbIE KOMNEHCALUNOHHBIE KOHOEHCATOPDI

Technical Data and Limit Values

Rated voltage / HomuHanbHoe HanpskeHue:

Rated frequency / HommHanbHas yacrtora:
Standards / CtaHpapTh!:

Max overvoltage

| MakcumanbHo AonycTMMOe HanpsikeHue:

Overcurrent (according to above standards)

| MakcuManbHO AONYCTUMbIN TOK:

Capacitance tolerance / MorpelwHocTb éMKoCTH:
Test voltage, terminal/terminal

| UcnbiTaTenbHOe HanpsikeHne Mexay
Knemmamu:

Test voltage, terminal/case / UcnbiTatensHoe
HanpsikeHue MeXxay CoeANHEHHbIMU KreMMamm
1 KOpNycoMm:

Inrush current / YaapHbIA TOK(TOK BKNHOYEHUS):
Total losses / O6wme notepu:

Statistical life expectancy

| Mpepnonaraemas ctacTuyeckas
[ONroBeYHOCTb:

Protection degree / CteneHb 3awmtbl:

Ambient temperature category
| Kateropun Temnepatyp okpyxatoLei cpeabl:

Cooling / OxnaxaeHue:

Humidity / [lonycTumas oTHocuTenbHas
BNaXHOCTb:

Altitude / BbicoTa Hap ypoBHEM Mopsi:
Mounting position / MoHTaxHOe nonoxeHue:
Mounting / 3akpennenue:

Case / Kopnyc:

Dielectric / Cuctema guanektpuka:
Impregnation / UmnperHanT:

Discharge resistors / Pa3psgHble pe3ucTopbl:

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

50 Hz,Y connection, IP00

UN

fN

Umax

Is

Urr

Utc

tan &

°C

TexHuyeckue nokasarenu u npeaenbHble 3Ha4eHUA

Single-phase / ogHodasHbie: 1-24 kV 1-24 kV 25-1000 kvar

Three-phase / Tpexdhastble: 1-12 kV 25 - 1000 kvar

50/60 Hz

IEC 60871-1  EN 60871-1 GOST 1282-88

Un + 10 % up to 8 hours daily Un + 10 % max. 8 8 yacos B cyTku

UN + 15 % up to 30 minutes daily Un + 15 % max. MuHYT B CyTKM

UN + 20 % up to 5 minutes UN + 20 % max. 5 MuHyT

UN + 30 % up to 1 minute Un + 30 % max. 1 MuHyTa

1,3 * IN (Possible short time overcurrent / KpatkoBpemeHHble MakcManbHble 3Ha4eHus)

-5/+10%
2,15xUNAC, 10s (4,3xUnDC, 105)

According to the insulating level, for 10 s / cornacHo ypoBHto 13onsuum, B Tedermne 10 ¢

max. 300 x In
0,2 Wikvar
>130 000 hours /> 130 000 hodin (Standard contitions / CtaHgapTHble ycrnoBws)

IP 00 (IP 54 cover on request - up to 12 kV) / IP 00 (no 3aka3y: KpbliLLka CO CTENeHbHO 3awuTbl IP 54 - oo
12 kV)
-40/C  -max. temp. 50 °C/ max. Temnepatypa 50 °C

- highest over period of 24 h: 40 °C / makcumanbHoe cpeaHee 3HadeHue 3a 24 yaca 40 °C
- highest over period of 1 year: 30 °C / makcumanbHoe cpegHee 3HadeHue 3a 1 rog 30 °C
naturally air cooled / ectecTBeHHOE BO3yXOM

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 / BepTikanbHOe 1 ropu3oHTaNbHOE (Ha Y3Koi CTOPOHE Kopryca)

side brackets, bottom brackets / 6okoBble ckobbl, Ckobbl B HUXHEN YacTy

stainless-steel, for indoor/outdoor installation / HepxaBetoLas cTanb, Ans BHYTPEHHEN U HAPYXHOM

YCTaHOBKM
all film / all-film

JARYLEC (environmentally-friendly, non-toxic, non-PCB)
/ JARYLEC - cuHTeTudeckas xumakoctb, bruonoruieckn ytunusmpyemas, 6es PCB
built-in - 75V, 10 minutes / BctpoeHHble (75 V 5o 10 MuHyT)

TpexdasHble koHpaeHcaTopbl = TN CPEFS 23-Hanpsikenue (kV)
| mowHocTb (kvar), 50 Hz, coeguHenue Y, IP00

Power Dimensions Weight Drawing No. *)
MowHocTb Pa3mepbl Macca Yeprex *)
Qn Dc He
[kvar] (mm] [mm] [kg]

50 145 170 17 2/3/4
100 145 260 19 2/3/4
150 145 350 25 2/3/4
200 145 450 31 2/3/4
250 145 550 38 2/3/4
300 145 640 43 2/3/4
350 175 590 48 2/3/4
400 175 670 54 2/3/4
450 175 740 59 2/3/4
500 175 810 64 2/3/4
550 175 890 70 2/3/4
600 175 960 76 2/3/4
650 200 910 80 2/3/4
700 200 970 85 2/3/4
1000 200 1305 14 2/3/4

*) Drawing 2 for voltage < 7,2 kV
Drawing 3 for voltage > 7,2 kV
Drawing 4 for voltage > 12 kV

*) PucyHok 2 ans Hanpskenns < 7,2 kV
PucyHok 3 ans Hanpsbkenus > 7,2 kV
PucyHok 4 ans HanpsbkeHns > 12 kV
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MEDIUM VOLTAGE CAPACITORS Z E Z
BbICOKOBOJIbTHbIE KOMNEHCALUNOHHbLIE KOHOEHCATOPDI

Single—-phase capacitors — type CUEFS 23-voltage/power, OpHodbasHble koHaeHcaTopbl = Tun CUEFS 23-HanpsxeHue (kV)
50 Hz, | connection, IP00 | mowHocTh (kvar), 50 Hz, coeguHenue 1, IP00
Power Dimensions Weight Drawing No. *¥)
MowwHocTb Pasmepbl Macca Yeprex *)
Qn Dc He
[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 4l 1
650 200 870 75 1
700 200 930 81 1
750 200 990 86 1
800 200 1030 89 1
1000 200 1250 109 1
Bushings - Porcelain bushings for outdoor installation Bywunrn - Kepamuyeckve GyLLMHIM 4N1S HAPYXXHON YCTaHOBKY.
Type Insulating level ~ Max. operating network voltage Creepage distance Height  Terminals Max. torque Weight
Tun YpoBeHb Max. paboyee HanpsikeHue ceTn  PaccTtosiHue mexay bywmHramm — Bbicota  Knemmbl Max. 3aTarusatoLLmit Macca
“3onsLum Unm Hs MOMEHT
2[(l)%]0 [I;\g] [mm] (mm] (mm] (Nm] ka]
M1 28/75 12 260 160 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 701170 36 635 315 M12 25 2,50
Standard insulation levels for Um < 52 kV CraHgapTHbie ypoBHM usonsauuu ansa Um < 52 kV

Highest voltage for equipment Uy (RMS)

Nejvyssi napéti pro zazizeni Un (efektivni hodnota)

Rated power-frequency short duration withstand voltage (RMS)

Jmenovité kratkodobé zkuSebni napéti sitového kmitoctu (efektivni hodnota)
Rated lightning impulse withstand voltage (peak)

Jmenovité zkuebni napéti atmosférického impulsu (Spickova hodnota)

kv 24 36 72 12 175 24 36
[kV] 8 0 20 28 38 5 70

[kV] 35 40 60 75 95 125 170

Drawings of Bushings Pa3mepbI 6ywmHros

[ ]

§

228
274

124_

160
184
232
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Z E Z MEDIUM VOLTAGE CAPACITORS
BbICOKOBOJIbTHbIE KOMNEHCALUNOHHBIE KOHOEHCATOPDI

Dimensional Drawings [abapuTHble YepTexm

Drawing No./la6apuTHbIii YepTéx 1

Drawing No./laGapuTHbIii YepTéx 2

DETAILB

210

o %
392 | o
430

=

Drawing No./l'abapuTHbIi yepTéx 3

E

+5

o | L

A

DI

@11x18

=SS’

‘ DETAIL A

e
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PFC CONTROLLER PFR6 / PFR12

ZIE|Z

PErYNATOP PEAKTUBHOWU MOLLHOCTU PFR6/ PFR12

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 cos
phi.

Regulator’s microprocessor records system
voltage and current consumption of the entire e Y
operation via instrument transformer inputs and a9 'g"
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.

- THD measurement

- Alarm output

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

- 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

- 4 quadrant PFC

Technical features:

Supply and measuring voltage:
Current measurement circuit:
Accuracy of voltage measurement:
Accuracy of current measurement:
Accuracy of cos phi measurement:
Display:

Output:
Protection degree:
Dimensions:

Connection:
12-steps regulator

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

1%

1%

+= 2%, 1 digit

1 line x 3 digits x 7 segments
+ 20 display icons

Perynsatop PFR6/PFR12 HosbIit TN npubopa

|
|§|fﬂzj CO3[aHHOr0 Ans NpocTon UK 3hEKTUBHOMN
SILKD] Peryn1poBKkm.
Perynatop  oTcnexweaeT  COCTOSiHWE B

pacnpeaenuTensHon cetn

11 Ha OCHOBE TOYHBIX M BbICTPbIX pacyéToB

MopmknioyaeT unu  OTKMIOYAET  OTAenbHble

KOMNEHCALMOHHbIE CTYNEeHU AN JOCTUKEHUS

Tpebyemoro cos j.

MwukponpoLeccop perynstopa CHUMaeT 4epes

Bxogbl A/D - npeobpa3oBaTens ceTeBoe

HanpsbkeHne n noTpebneHve Toka NoTpebutenem

(Hanpumep, Lenoro MpeanpusTsl) U pPaccuUThbI-

BaET 113 3TOT0 OTHOLLEHWS! aKTUBHO U PeaKTUBHOM

MOLLHOCTM CETH.

Perynsatop npoBoauT pacHéT OCHOBHOI rapMOHUKM

aKTWUBHOrO W peaKTUBHOrO Toka B anroputme FFT.

Takum obpasom obecneyeHa (YHKLUMS TOYHOTO

M3MEPEHWS U PErYTIMPOBKY 1 B YCIIOBUSIX UCKAKEHNS

NpOTEKaHWs TOKA BbICLUMMM rapMOHUKaMM.

* u3mepenme THD

+ coobuyeHue 06 oTkase (alarm)

« FCP - cucrema ObicTporo anroputmMa (MUHUMU3MPYET KONUYECTBO
BKITOYEHNI)

* n306paxeHne BCEX 3HAYEHMIA HA OHOM auchnee

* N306paxeHe BKIOYEHHBIX CTYNEHEN Ha OHOM aucnnee

* UCNOMNHEHME ANst YyAOOHOTo M NPOCTOro ynpaBneHus

* IporpaMMmMpoBaHie NapameTpoB BO BpeMst paboThl

* MOMHOCTLHO LPOBbIE MPOrpaMMUPYIOLLME U YNPaBNSIOLNE 3NEMEHTDI

* 4 KkBagpaHTHas perynsuus

TexHuyeckue JaHHble:

MuTatowee 1 namepsiemoe HanpsbkeHne: 400 VAC (+15/-10%), 50/60 Hz

Bxopa uamepsiemMoro Toka:
TOYHOCTb N3MEPEHMSI HAaMPSHKEHUS:
TOYHOCTb N3MEPEHMsI TOKa:
ToYHOCTb M3MEpeHMs:

[ncnneit: ogHOPSAHBIA:

NN

COM 7 8 9 10 1112

TpaHcdopmatop, IN /5
1%

1%

cos @: +- 2%

(3 undppbl,7 cermeHToB,
20 cumBonoB )

relays, max. 250 V, 10 A, AC1 Bbixop; pene, max. 250 V, 10 A, AC1
IP 51 CreneHb 3aluTbI: IP 51
144 x 144 x 62 mm Pa3smepbl: 144 x 144 x 62 mm
MoacoeguHeHwue:
12-cTyneHyaTblii perynsarop
A B COM1 2 3 4 5 6 C D  powER
SUPPLY
)%, ORZINVINIIZAY ]@®]%]
s1| |s2 I 0 400V~
- I
P1 P2 RELAY | C1..C6
%:—c o
[] RELAY [C7.C12
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T 1Z2IEIZ

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

[Jﬂﬂﬂ POWER FACTOR COH‘FRGLI.ER
r 34 s 6

even if the current waveform is distorted by higher harmonic components.

- 4 quadrant PFC

- automatic or manual setting

- THD measurement

- interface RS 232 / RS 485

- alarm output

- ON / OFF switching capacitors or reactors
- temperature measurement

Regulator Novar 1114 - connectors / Perynsitop Novar 1114 — pazbémbl

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

Prik.: 10VA

-

-

ALARM

@ NOVAR-106

r -1

L |
/!\ 112]3]4
Kk I L[N

Pred ojenim
proud. okruhu
zkratovat MTP Il
5A
(1A)

ZDROJ — [

| 230 VAC
A

L _J
17]18]19120(21(22{23]24125{26]27]28] 291303132
1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /11 /A2 A3 J14
NG VR S G A Gy W W

NOVAR-114

hl

L J_

Rx_ Tx GND
RS-232/485
+U A B GND

SPOTREBIC

Technical parameters
desired power factor

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

T

A nie s B

O6uiee onucaHue

PerynaTopbl peakTWBHOM MOLLHOCTM TUNa
Novar

1106/1114 3TO NONMHOCTBIO aBTOMATUYECKNE
npubopbl,  NO3BONSAKLWME  ONTUMANbHOE
ynpaBneHne  KOMMeHcaunen  peakTUBHOW
MOLYHOCTM UM pacrnonarawuwye MHOMMMY
YHKLMAMM.

Mpubopbl  CHabXEHbl TOYHBIM  KOHTYPOM
M3MEPEHNs HanpskeHust 1 Toka M undposoi
obpaboTkon N3MEPEHHbIX  3HAYEHWi
[OCTUraeTCs BbICOKAsh TOYHOCTb OLIEHKW Kak
HEeNnocpeaCTBEHHON 3DPEKTUB-HOMO 3HAYEHUs
TOKa TakK M KoadhuLmeHTa MoLwHocTH. Knemmbl
nutaHus 230 V' nepemeHHOro Toka Cryxat
O[HOBPEMEHHO KaK BX0h M3MepsieMoro
HanpskeHus. Bxon  u3mepeHus  Toka
YHUBEPCAMbHbIA ANS HOMUHANBHOMO 3HAYEHMS
BTOpuyHoro Toka UTT 1 A unn 5 A. Tpu atom
MOXHO MOA-COEANHUTL TOKOBLIA CUTHanm W3
ntoboii asbl. Perynatopbl npoBogsT pacuyér
OCHOBHO1 FapMOHWKI @KTUBHOTO 11 peaK-TUBHOTO
Toka anroputMom FFT. Takum o6pasom

obecneyeHa ToYHas (*)YHKLWIFI N3MEPEHNsa u perynnpoBkn 1 B YCNoBUAX
VCKaXXeHNA NPOTEKaHNA TOKa BbICLLMMU rapMOHUKaMW.

- 4 KBaApaHTHOE PerynmpoBaHie
- aBTOMaTUYECKas UMK pyyHast HacTpOMka

- u3mepenme THD

- nHTepgpeitc RS 232 / RS 485

- coobueHve 06 owmbke (Tpesora)
- BKIKOYEHWE KOHAEHCATOPOB UMW Apocceneit (AekoMneHcaLust)

- U3MEpEeHMe TemnepaTypbl

Example of typical outside wiring / Tpumep TMNMYHOrO BKMIOYEHMA

II._‘E‘_]

NOVAR 1114 - installation / yctaHoBka

MOVAR 214

TR FRRTRIF R E R R
00000QG0000000000

I
I I
; T '

HHAN ‘s .l.
0000
© o
(=] gL
— —l_] = 4 e
u —
L2
&)
N

TexHuyeckune paHHble
Tpebyemblit K03DULMEHT MOLLHOCTH

0,80 uHa. 0o 0,90 émk.

Hacrpoiika 3HaueHuit KOMMNEHCaLMOHHbIX CTyneHen
Tok M3MepeHust (ranbBaHU4eCKU pa3aenéHHoro)

aBTOMaTnyeckas Ui pyyHas
0,01 go 7,5A

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

power supply

interface

protection degree - front panel
dimensions - front panel

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

HarpyxeHHOCTb BbIXOAHbIX pene
niTaxHue

uHTEpENC
3awmta - nepeaHsst naHenb
pa3vepbl - NepeaHss naxenb

250 V nepemeHHoro Toka / 4 A

230 nrm 115 V nepemenHoro Toka +10/-20%,
50/60 Hz, max. 10 VA

RS 232/ RS 485,

ranbBaHN4YECKN pa3fenéHHbIi

IP40 (B cnyyae HeobxogumocTy IP54)

144 x 144 x 80 mm
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MV VACUUM CONTACTOR - LVC

ZIE|Z

BAKYYMHbIW KOHTAKTOP BbICOKOIO HAMPAXEHUA - 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

Electrical data / 9nekTpuueckue napameTpbi
Auxiliary voltage / BcriomoratenbHoe HanpsikeHve
Rated voltage / HommHanbHoe HanpskeHme
Rated current / HomuHanbHbIi Tok

Trip off power / OTkntoyatoLias cnocobHoCTb
Frequency / Yactota

Insulation voltage / YpoBeHb nsonsuuu

Category / Knacc

No. of operations / Konu4yectBo BKntoUYeHNN
Maximum operating power / MakcumasnbHasi MOLLHOCTb BKIKOUYEHNS
Assembly features / Montazni udaje
Connections / Pagbémbl

Dimensions / FabapuTbi

Weight / Macca

Standards / CtaHpapTbl

MpumeHeHne

BakyymHble koHTakTopbl LVC pa3paboTtaHbl cneupansbHo Ans Cronb30BaHus B
MPOMBILLINEHHBIX YCHOBUSX, rae HeobXoaMMbl MHOFOKpaTHbIE BKKOYEHNS.
OBbIYHO OHM NPUMEHSIOTCA [4N151 BKIKOYEHNS| KOHAEHCATOPOB.

KoHTaktopbl LVC CKOHCTpyMpoBaHbl [N KOMMEHCALMOHHbIX YCTAHOBOK
HanpskeHem ot 3,3 kV go 6,6 kV

TexHUYeckue npeumyLiecTea

+ BakyymHas fyroracutenbHas kamepa

* TOUHbII KOHTPOMb SMEKTPUYECKOI AYTi NPU BKIIOYEHUN KOHAEHCaTOpa
* OueHb AnUTENbHbINA CPOK CITYXObl

* Tpu He3aBMUCUMbIX BaKyyMHBIX MOMOCA, NOMHOCTbIO U30NMPOBaHbI

* Marble pa3mepsbl

+ HebonbLuoi Bec

* Mpoctoe obcnyxuBaHne

TexHuYecKkue xapaKTepucTMKu

220V a.c. 110 V d.c. on request / no 3asBke
6,6 kV

400A

4 kA

50/60 Hz

7,2kV

AC3

300 000

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

fixed / dvKCMpOBaHHbIE
350 x 392 x 179 mm
22kg

IEC 60470
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ZIE|Z

CAPACITOR SWITCHING CONTACTORS GMC

KOHOEHCATOPHbLIE KOHTAKTOPbI 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:

Complete contactor block Power /
(contactor + resistor) MowHocTb
| KOHTaKTOPHbII KOMNNEKT
(koHTaKTOp + pesncTop) (kvar)

220-240V 400-440V 550-600V
GMC-12 +AC-9 (12,5 kvar) 6,7 12,5 18,0
GMC-32 + AC-9 (25 kvar) 15,0 25,0 36,0
GMC-85 +AC-50 (60 kvar) 35,0 60,0 92,0

Auxiliary contacts:

Complete contactor block / KoHTakTOpHbLI KOMNNEKT
GMC-12 + AC-9 (12,5 kvar)

GMC-32 + AC-9 (25 kvar)

GMC-85 +AC-50 (60 kvar)

KoHgeHcaTopHble  KoHTakTopbl GMC npegHasHadyeHbl ANS  BKMOYEHMS
HU3KOMHAYKTUBHbIX KOHAEHCATOPOB C MasbIMU NOTEPSAMI B KOMNEHCALMOHHBIX
YCTaHOBKaX , kak 6e3 apocceneii Tak 1 ¢ 3alUUTHBIMY APOCCENAMA.
KoHTaktopbl GMC umeloT 6ok ¢ Tpemsi MpeaBapUTENbHBIMA KOHTaKTaMu
nocnefoBaTeNbHO COeANHEHHBIMY C LUECTbI0 BbICTPOPa3PSAAHBIMI PE3UCTOPaM.
3TM npeaBapuTeNbHbIE KOHTAKTbI 0BECTIeUNBaIOT B NEpBOi (hase BKIHOYEHNS
KOHTAKTOpa OrpaHuyeHre MUKOB TOKA BKMoYeHWsl. [lanee HOMUHAMbHbIA TOK
MPOXOAWT Yepes rNaBHble KOHTAKTbI, KOTOpbIe BKIOYAOTCS BO BTOPOIA hase, B
TO e Bpems OTKIIoYaKTCs NPeABapUTENbHbIE KOHTAKTbI.

naBHble NpenmyllecTBa;

* QneKTpryecKas AONrOBEYHOCTb

+ CHUXeHWe NoTepb BO BPEMS! BKIKOUYEHNS, SHeprocOepexeHme

* BKNtoYeH1e KoMNEeHCALMOHHO YCTaHOBKY NapannensHo, 6e3 nepeoLieHKi
napameTpoB

TexHu4eckue XxapaKTepUCTMKK:

Rated current / Frequency of switching Electrical endurance

HomuHanbHbIN TOK | YacToTa BKNOYEHUN | dnekTpuyeckas
[ONrOBEYHOCTh
(A) (per hour / 3a yac) (operations / Bkno4eHui)
18 240 200 000
36 240 200 000
92 100 100 000

BcnomoratenbHble KOHTAKTbI:

AU-1 (1NO + 1NC)
1x
2X
2X
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CAPACITOR SWITCHING CONTACTORS GMC Z E Z

KOHOEHCATOPHbIE KOHTAKTOPbI GMC m_

Dimensional drawing (only contactor without resistors): [abapuTHLIN YeTEx (TONbKo KoHTaKTOp Be3 pe3ncTopoB)
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Z E Z CAPACITOR SWITCHING CONTACTORS K3

_@m KOHOEHCATOPHbIE KOHTAKTOPbI K3

Rated Operational Power at 50 / 60Hz Aux. Contacts Type Packing Weight
HomuHanbHaa mowHocTs npu 50 / 60Hz BcnomoratenbHble KOHTaKTbI Tun YnakoBka Macca
Ambient Temperature Built-in Add. Coil Voltage 220-240V 50Hz
Temnepatypa okpyxatoLen cpeabl BctpoeHHble  Akceccyapbl Katywka 220-240V 50Hz
50 °C 60 °C

380V 415V 660V 380V 415V 660V
400V 440V 690V 400V 440V 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 41 - - 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 603 643 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 nesoli unu npasoii cmopoxe u 1HB unu HA Hasepxy
3) Consider the max. thermal current of the contactor K3-74A: Iy, 130A 3) Yyumsbieamb Makc. mennoeoli mok ocHo8Ho20 koHmakmopa K3-74A: I 130A
K3-18K.. %8 K3-24K00 45 19.5 K3-50K00 60 128.5
- 94 K3-32K00 35 115.5 K3-62K00 50 124.5
m K3-74K00
| ~04.5 ﬁL | ~e5.5
; " E i
8 = i ﬁ\@r{ 0°" : S P
“l2 7==:==:D7/—M3.5 = SEER NG + {}3 £ . P
PR HRPg ”‘H’{% : ls 1T TN
= {Les _% ‘ m I |-M6
50 ~les ®/d




CAPACITOR SWITCHING CONTACTORS K3
KOHOEHCATOPHbLIE KOHTAKTOPbI K3

ZIE|Z

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

Cneuudmkaums

KoHTakTopb! K3- ...K noaxoasT Ans BKMHOYEHUS HU3KOWHOYKTVBHBLIX W 0BnajatoLimx
HW3KAMK NOTEPSIMU KOHAEHCATOPOB B KOHAEHCATOPHbIX YCTaHOBKaX.
KoHaeHcaTopHble KOHTAKTOPbI CHAbXeHbl OnepexatoLLumMi KOHTakTamMu 1 noaaBns-
IOLLMMM PE3NCTOPaMM YTODbI MUKI TOKa BKIKOYEHNS Oblnn CHIbKeHbI Ha < 70 X le.

YcnoBusi npumeHeHuUs
KoHpeHcaTopHble KOHTAKTOpbl YCTOMYMBLI MPOTUB MPUrOPaHUst KOHTAKTOB Ha
npegnonaraemblii NkoBbin Tok BktodeHnss 200 x le. Mpepoxpanutenu gL(gG)

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

Heobxoaumo GpaTb 13 pacyeTa Ha 1,6 n 8o 2,5 x le.

TexHUyeckne xapakTepucTukm
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 BKkmtoyeHni 1/h [ 1l4ac 240 240 240 120 120 80
Contact life expectancy / JonroBe4HOCTb Sx 108 0,2 0,1 0,1 0,1 0,1 0,08
Rated operational current le / HomHanbHblit TOK le at 50 °C /npn 50 °C A 18 28 35 48 72 105
at60 °C/npn 60 °C A 18 28 35 48 72 87
Fuses gL(gG) / Mpepoxpanutenu gL (gG) from/to /oT/go A 35/63 50/80 63/100 80/160  125/160  160/200
Circuit Diagram Cxema BKIOYEHUs
L1 L2 L3 Wiring Diagram f9r 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
: 3 s '_I;] Al A
2 4 6 Cxema BKMIOYEHUS ANs NOAKMI0YEHUA
j A2 pPe3ncTopoB ¢ ObICTPLIM Pa3psaaoM Az
Heobxoaumo cneauTb 3a Tem, YToObI
ObICTPOPa3PsiAHbIA TOK He MPEBbICKN
HOMWHanbHbIN ToK (ACT)
BCrIOMOraTenbHbIX KOHTaKTOB.
PykoBoACTBO N0 MOHTaXYy:
MuHnManbHoe paccTosiHe peanucTopHON
cnmpanu 1 cocegHux Yacrer : 80mm
3anpelueHbl kakue-nubo roproyne
matepuansl B BkanLieM oKpyxeHuu.
Auxiliary Contact Blocks Bnoku BcnomoraTtenbHbIX KOHTaKTOB
Rated operational current Contacts / Type Packing Weight
| HomuHanbHbIN TOK KoHTakTbI [ Tvn /'YnakoBka [ Macca
AC15 400V AC1 Pa3mbik. 3amblIK.
230V 690V KOHTaKT KOHTaKT
A A A For contactors / gnsa koHTakTOpa NO NC ks kg
6 4 25 K3-10..do K3-74.. - 1 HAO01 10 0,03
3 2 10 K3-24.. do K3-74.. for side mounting / Ans noacoeanHerus ¢ 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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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.

ZIE|Z2

MV INRUSH CURRENT REACTORS 7,2/12 kV - OUTDOOR
BbICOKOBOJIbTHbIE PEAKTOPbI BKITFOYEHUA 7,2/12 KV

— BHELWWHEIO UCMNOJIHEHUA

Temperature class/Knacc Temnepatypbi:
Cooling/OxnaxgneHve:
Protection degree/CteneHb 3awiuTbl:

Dimensional Drawing

o @ 1
- g
F :
5__15 A
=2
Type A
: a | Tun %)
mm
RMV-260 260
RMV-330 330
c
RMV-260
1(A) L (uH) Weight / Macca (kg)
50 350 13
60 250 14
100 100 16
125 50 14
175 30 14
RMV-330
1(A) L (uH) Weight / Macca (kg)
60 450 20
75 350 21
90 250 26
125 100 22
200 50 22
250 30 28

B
(%)
mm
130
150

MpumeHenune/KoHcTpykuua

CneuwanbHas KOHCTPyKUuWs npefHasHaveHa pnns BB
KOMMeHcaLMoHHO 6aTapem BHELLHEro UCTIONHEHNS B KaYeCTBe
OXpaHbl KOHAEHCATOPOB OT OYEHb BBLICOKWX 3HAYEeHUI TOKOB
BKMoYeHus(inrush current). MakcumanbHoe HOMUHaNbHOE
HanpsbkeHe peaktopo 12 kV, HomuHanbHble Toku go 250 A.
OTV BO3AYyLUHbIE PeaKTopbl 3an1Thl CMOON.

labapuTHbIN YepTeX

B

AN

IP 00

c D E F Fixing
| MoHTax

mm mm mm mm
370 160 290 150 M12
470 190 355 210 M12/ M16

Type / Tun
RMV - 260 - 50 - 350
RMV - 260 - 60 - 250
RMV - 260 - 100 - 100
RMV - 260 - 125 - 50
RMV - 260 - 175 - 30

Type / Tun
RMV - 330 - 60 - 450
RMV - 330 - 75 - 350
RMV - 330 - 90 - 250
RMV - 330 - 125 - 100
RMV - 330 - 200 - 50
RMV - 330 - 250 - 30
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MV INRUSH CURRENT REACTORS 7,2/12 kV - INDOOR Z E Z
PEAKTOPbI BKITIOYEHUA BbICOKOIO HAMNMPAXEHWUA 7,2/12 KV
- BHYTPEHHEE

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*.

Mpumenenne/KoHcTpyKumMA

CraHpapTHas  KOHCTpyKums — TpexdasHbix
Jpoccenei npegHasHayeHa Ans BbICOKOBOMbTHOM
KOMMEHCaLMOHHOM O6aTapen B kauecTBe OXpaHbl
KOHOEHCATOPOB OT BbICOKUX 3HAYEHWUA TOKOB
BKItoYeHws(inrush

current).  MakcumanbHoe — HOMWHanbHOe
HanpsxeHne papocceneit 40kB, HOMWHanbHblE
TOKM 80 250 A . TunoBble HanpsikeHns 7,2 n 12kB.
KoHeTpykuns cosgaHa Ang  TemnepaTypHOro
knacca uonsuum F.

Temperature class/Knacc Temnepatypbi: F
Cooling/OxnaxaeHve: AN
Protection degree/CteneHb 3awuTb! : IP 00
Dimensional Drawing [abapuUTHbLII YepTex

Type Un In Lt Outer dimensions Mounting holes span Weight /
[ Tun | TabapuTHbIe pa3mepbl | MoHTaxHbIe 0TBEPCTHUA Macca
(kV) (A) (mH) (mm) (mm) (kg)
A B C D E 1%}
IC reactor 7,2 kV, 50 A, 0,05 mH 72 50 0,05 397 400 357 337 349 1 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 72 100 0,1 491 500 416 405 386 1 28,7
IC reactor 7,2 kV, 150 A, 0,05 mH 72 150 0,05 405 520 450 345 433 1 35,4
IC reactor 7,2 kV, 200 A, 0,1 mH 72 200 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 1 354
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 1 574
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T 1Z2IEIZ

DETUNED REACTORS
3ALLUTHBLIE APOCCEJIN

SESILKO

Construction

Standard design is intended
for 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 lenght, terminals
or bus bars. Temperature sensor is situated on the core. Switch off

temperature is 120 °C and insulation class is F.

Technical data

Type Power of capacitor-
Tun reactor
MowwHocTb 6noka
KOHAeHcaTop -
apoccenb
QKomp
[kvar]
ZEZ-CuK 01-189/400/440 0,9
ZEZ-CuK 02-189/400/440 1,8
ZEZ-CuK 02,5-189/400/440 2,2
ZEZ-CuK 03,15-189/400/440 2,8
ZEZ-CuK 05-189/400/440 44
ZEZ-CuK 06,25-189/400/440 5,6
ZEZ-CuK 07,5-189/400/440 6,7
ZEZ-CuK 10-189/400/440 8,9
ZEZ-CuK 12,5-189/400/440 11,1
ZEZ-CuK 15-189/400/440 13,3
ZEZ-CuK 20-189/400/440 17,8
ZEZ-CuK 25-189/400/440 22,2
ZEZ-CuK 28,1-189/400/440 25,0
ZEZ-Al 30-189/400/440 26,7
ZEZ-Al 40-189/400/440 35,6
ZEZ-Al 50-189/400/440 444
ZEZ-Al 56,2-189/400/440 50,0
ZEZ-Al 75-189/400/440 66,6
Dimensions

Reactor type - Cu Type / Tun

| ppoccenu Tun Cu ZEZ-CuK 01-189/400/440
ZEZ-CuK 02-189/400/440
ZEZ-CuK 02,5-189/400/440
ZEZ-CuK 03,15-189/400/440
ZEZ-CuK 05-189/400/440
ZEZ-CuK 06,25-189/400/440
ZEZ-CuK 07,5-189/400/440
ZEZ-CuK 10-189/400/440
ZEZ-CuK 12,5-189/400/440
ZEZ-CuK 15-189/400/440
ZEZ-CuK 20-189/400/440
ZEZ-CuK 25-189/400/440
ZEZ-CuK 28,1-189/400/440

Reactor type - Al Type [ Tun

| ppoccenu Tun Al ZEZ-Al 30-189/400/440
ZEZ-Al 40-189/400/440
ZEZ-Al 50-189/400/440
ZEZ-Al 56,2-189/400/440
ZEZ-Al 75-189/400/440

Other power, voltage and frequency on request.

Power of capacitor
atddo Vv

MowHocTb

KOHAEHcaTopa npu
440V
Qkond
[kvar]

1
2
25
3,15
5
6,25
75
10
12,5
15
20
25
28,1
30
40
50
56,2
75

155
155
155
155
155
155
180
180
180
180
180
180
180

A
231
231
233
230
260

B
310
293
310
285
305

EmkocTb KoHpeHcaTopa
( BKN. B TPeYronbHMK)

92
92
92
92
92
92
100
102
112
118
122
137
137

KoHcTpykumsa

CraHfapTHas  KOHCTPYKUWS — NpegHasHayeHa  Ans
KOMMEHCcaLMOHHO ©aTapen C NOAABNEHUEM TapMOHMK.
OTnmnyaeTcs BbICOKOW NMHENHOCTBIO , HU3KUMKU MOTEPSMA W
MWHUMarnbHBIM YpOBHEM LWyma . bnarogaps cneuwansHomy
VICTIONHEHVNI0 BO3AYLLHbIX OXNaXJaloLLMX KaHanoB [OCTUTHyTa
Oonbluas NOBEPXHOCTb W, TEM CambIM, YNyYLUeH 0TBOA Tenna .
YKecTko HacTpoeHHas MHLYKTUBHOCTb MMEET rapaHTUPOBaHHbI
pasbpoc LN -5/+5%. [poccenu CKOHCTpyWMpoOBaHbl NS
KOH[IEHCaTOPOB C HOMUHaIbHbIM HanpsikeHnem 440 - 760 V ( no
3asBke M fpyrvue Hanpsxenns ), 50 Hz n Ha pesoHaHCHyio

vactoty 134, 189, 214 Hz ( no 3asBke 1 UHble YacToTbl ). OKOHYaHNs! HAMOTOK UMEIT
kabenb ANVMHONM 1M 1N BbIBOABI Ha KNEMMHYI0 KOpoBKy nn cOopHyto WmHy. [ipocceny
CcHabXeHbl TeMnepaTypHOV OXpaHoW, PasMeLLEHHOM B BUTKAX LIEHTPanbHOM KOSOHKM
APOCCENs W BbIBEAEHHON HA CaMOCTOATENbHbIE KnemMMbl. flatuuk cpabaTbiBaeT npu
120 °C . KoHcTpykums cosgaHa Ans TemnepaTtypHoro knacca nsonsuum F.

TeXHnYeckne XxapakTepucTmkm

Capacitance
of capacitor

Ckond
[oF]
3x55
3x11,0
3x13,7
3x17,3
3x274
3x34,3
3x411
3x54,8
3x68,5
3x82,2
3x109,6
3x137,0
3x154,0
3x164,4
3x219,2
3x274,0
3x308,0
3x411,0

Pa3mepbl

C
160
150
175
195
185

165
165
165
165
165
165
196
190
190
196
190
190
195

D
250
240
250
240
250

Inductance Rated current Linearity Losses
of reactor HomuHanbHbIM current MoTepm
WHpyKTMBHOCTB EMKOCTHOM TOK Tok
Apoccens NNHENHOCTH
La IN=hN ILin Py-Therm
[mH] [A] [A] w]
43,129 1,28 2,0 12
21,565 2,57 4,1 14
17,252 3,21 5,1 18
13,694 4,04 6,5 20
8,627 6,41 10,3 25
6,902 8,02 12,8 32
5,751 9,62 15,4 34
4,319 12,8 20,5 36
3,455 16,0 25,6 50
2,875 19,2 30,7 55
2,169 25,6 41,0 76
1,727 32,1 51,4 90
1,535 36,0 57,6 96
1,438 38,5 61,6 108
1,080 51,3 82,1 145
0,864 64,1 102,6 162
0,768 72,1 115,4 184
0,576 96,2 153,9 195
D E F Weight
75 75 7 45
75 75 7 45
75 75 7 45
75 75 7 4,6
75 75 7 46
75 75 7 46
90 72 7 73
90 75 7 75
90 85 7 8,6
90 90 7 10,6
90 95 7 10,8
90 110 7 12,9
90 110 7 13,1
E F G H Weight
160 9 124 90 20,4
160 9 124 90 20,5
160 9 144 110 28,5
160 9 152 125 28,6
160 9 155 120 33,0

ﬂpyrwe HanpsxeHuA, MOWHOCTb U YaCTOTbl MOXXHO U3rOTOBUTL MO 3asaBKe.
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DETUNED REACTORS Z E Z

SALLUTHBIE APOCCEJN

Function of reactors [evicTBue apoccenen B 3alMILeHHbIX KOMNEHCALMOHHbIX YCTPOMUCTBaX

1. Limiting inrush current during switching of capacitors. 1. OrpaHnyeHe aMnInNTyabl TOKOBBIX MMMYMBCOB MPY BKIIOYEHWN.

2. Limiting resonance and protection of capacitor banks against over loading 2. OrpaHuyeHe pe3oHaHCHbIX SBMEHNN 1 OXpaHbl KOHAEHCATOpHON BaTapen
arising from higher harmonics. OT neperpysku o MOLLHOCTU NpU BO3LENCTBIM BbICLUIMX FTAPMOHUK .

3. Avoiding loss of power frequency (power remote control) from general power 3. 3awuTa oT NormoLLeHNs HeCyLLelt YacToTbl CUrHaNa AUCTaHLMOHHOTO
company. yrpaBneHns 13 3HeproceTy .

4. Getting power resonance circuits tuned to higher harmonic frequencies. 4. TonyyeHue Kackaga MOLLHbIX MOMMOLLAIOLLNX PE3OHAHCHBIX KOHTYPOB

HACTPOEHHbIX Ha YaCTOTbl BbICLUNX rAPMOHWUK.

ZEZ05- 189 / 400 /440

UNkond - rated voltage of capacitor [V] / HomuHanbHoe HanpskeHe KoHAeHcaTopa [V]
Un - rated voltage — power supply [V] / HomMuHanbHoe HanpsikeHue cety [V]
fN - resonance frequency [Hz] / pe3oHaHcHas yacToTa [Hz]
QKond - rating of capacitor at Un kond [kvar] / mowHocTb koHgeHcaTopa Un kond [kVATr]
Connection of reactors and capacitors = ekvivalent Cxema BKNIOYEHNA APOCCENS U KOHAEHCAaTOPOB = 3KBUBANEHT
U Uss
ke -
FU FU

Type / Tun: Al
| |
=T i
l
| | °
=l =]
T E I|| ||||“5
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SPLIT CORE CURRENT TRANSFORMERS

_EJI:E M3MEPUTEJNbHbIE TPAHC®OPMATOPbI TOKA ( pa3b&éMHbIN 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, 1Aor 1,5V

- high accuracy and reliability

Technical Characteristics

Highest voltage for equipment / MakcumansHoe HanpsxeHre

cetn: Un
Rated insulation level / YpoBeHb usonsuuu:

Frequency response / YactoTHas xapakTepucTuka:

Rated short-time thermal current / Tepmuyeckuii Tok: lth
Rated dynamic current / YaapHbIil TOK KOPOTKOTO 3aMblKaHMS: ldyn

Transformers ratio, rated output and accuracy class

| KoahdpnumeHT TpaHcdopmaLym, HOMUHAbHAs MOLLHOCTb 1
KNacc TOYHOCTU:

Thermal class / Knacc TennocroiikocT:

Use / UcnonHeHue:

Coating / Kopnyc TpaHcdopmaTtopa:

Secondary terminal box / kpbILUKa KieMM BTOPUYHON 0OMOTKN:
Standards / CtaHaapTb!:

Dimensions and weight

Tun

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

MpumeHexue

TpaHcchopmatopbl cepu TP Obinu
cneupansHo pa3paboTaHbl Ans Nérkoro
MOHTaXa B HOBble U CyLIECTBytoLME
koHTypa. bBnarogaps pa3bEéMHOMY
CEPAEYHMKY TpaHC-POPMaTOPbl MOXHO
ycTaHaBnueBatb  6€3  npepbiBaHus
kabens wunM  WKMH.  YcTaHoBKa
craHpaptHoix UTT 0bbluHO Tpebyer
paspbiBa MEPBUY-HOTO KOHTYpa W
HaHW3bIBAHUS TOKOBOTO
TpaHcdopmaTopa Ha kaberb N LKHY,
nnu nofcoeanHeHve kabens k nepsuy-
HbIM KknemMmam TOKOBOTO
TpaHcdopmaTtopa.  TpaHcdopmatopbl

cepun TP MOXHO MPOCTO packpbITh U YCTaHOBUTb Ges npepbiBaHMA NOCTYNNeHWA ToKa U
Takum 06p630M COKOHOMUTbL 3aTpaTtbl Ha YCTAaHOBKY.

naBHble npeumylecTBa TpaHcopmaTtopoB TP aBnstoTCA:

* Marnble pa3mMepbl U NPOCTOTa MOHTaXa

* GonbLuoe BHYTPEHHEE OKHO, KOTOPOE MO3BONAET MOHTaX Ha 6onbLumMx kabensx u

LNHax

+ BOrbLLUOI ManasoH pasMepoB, MO3BONSIOLMI NO[OGPATL COOTBETCTBYHOLMIA

TpaHcohopMaTop Ans KOHKPETHbIX CIyvaes
* BbICOKasl CTeMeHb 130MsLMM MEXAY NepBUYHON 1 BTOPUYHOI 0OMOTKOM
* TOKM NepBuyHoit 06moTkmM o1 100 go 5000 A

* BTOPUYHbIA Bbixog SA, TAuim 1,5V
* BbICOKast TOYHOCTb W HAZIEXHOCTb.

TeXHu4eckue xapaKTepucTuku

0,72 kVAC

3kVAC

Linear 50 60 Hz / lin. 50 60 Hz /
60 In

2.5 lin

Depending on types (.../5 A or .../1 A) / 3aBucut ot Tna (.../5 Aor .../1 A)

A
Indoor / BHyTpeHHee

Self-extinguishing / camosaTyxatoLLas nnactmMacca
Sealable / onevaTbiBaeMblii (BO3MOXHOCTb NOCTABUTL MIIOMOY)

IEC 185, VDE 0414, UNE 21 088-1, UL 94

Pasmepbl 1 macca

E F G H | Weight
Macca

110 34 47 40 32 0,75 kg
145 32 32 32 33 0,90 kg
145 32 32 32 33 1,00 kg
185 32 32 32 33 1,20 kg
245 52 47 52 38 3,50 kg
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MV INSTRUMENT TRANSFORMERS

BB AINMNAPATHbBIE TPAHC®OPMATOPDI

Application/construction

HasHaueHue/KoHcTpykuus

ZIE|Z

These instruments current and voltage transformers are intended for measuring
and protection of high-voltage distribution systems of the indoor as well as
outdoor type, for the highest voltage of the system of 3.6 - 40.5 kV. More detailed
data about the offered products can be found in below tables. The transformers
comply with requirements of IEC 60044-1, IEC 60044-2, CSN EN 60044-1, CSN
EN 60044-2, GOST 1983-89 and DIN 42600/1983.

AnnapaTHble TpaHcOpMaTopbl TOKa 1 HaNpsKeHWs npeaHasHadveHbl Ans
M3MepeHns 1 3aluTbl  pacnpefenuTensHoro 0bopyaoBaHWs  BbICOKOTO
HanPSKeHUs BHYTPEHHETO W BHELLHETO UCMONHEHMS, 415 HANPSKEHUS CUCTEMb
B npegenax 3.6-40.5 kV. TpaHccopmatopsl oTevaet TpebosaHnsm IEC
60044-1, IEC 60044-2, CSN EN 60044-1, CSN EN 60044-2, GOST 1983-89
1 DIN 42600/1983.

Current transformers/TpaHcdopmaTopbi Toka

OUTDOOR/BHeluHee UcnonHeHue

Type/Tun Voltage/ Primary current/ Secondary current/ Power/ Weight/
Hanpsikenue Uy nepBUYHbIN TOK IN BTOPUYHbIN TOK IN MowHocTb Macca
v [A] [A] [VA] [ka]
CTSO 38 40,5 5-2500 5(1) 5-60 62
CTO 15 25 5-600 5(1) 5-60 30
INDOOR/BHYTpEHHEr0 UCNONHEHUS
Type/Tun Voltage/ Primary current/ Secondary current/ Power/ Weight/
Hanpspkenvne UN MepBuYHbIN TOK IN BropuyHbIi Tok Iy MowHocTb Macca
v [A] [A] [VA] [ka]
CTS 12 17,5 5-3200 5(1) 5-60 22
CTS 25 25 5-3200 5(1) 5-60 28
Voltage transformers/TpancchopmaTopbl HanpskeHUs
OUTDOOR types/BHeLwHero UCNonHeHus
Type/Tun Voltage/ Primary voltage/ Secondary voltage/ Power/ Insulators/ Weight/
Hanpsokenue Uy MepBuYHOE HanpsikeHne  BTopuyHOe HanpsikeHue MouwHocTb BbiBoAbI Macca
v Un [V] Un [V] [VA] [ka]
VPT 25 25 3000-22000 100, 110, 120 10-150 2 49
VPT 38 40,5 3000-35000 100, 110, 120 10-150 2 62
VTO 15 17,5 577-8660 58, 63, 69 30-150 1 24
VTO 38 40,5 1732-20207 58, 63, 69 10-150 1 49
INDOOR types/BHyTpeHHEro MCNonHeHus
Type/Tun Voltage/ Primary voltage/ Secondary voltage/ Power/ Insulators/ Weight/
Hanpsikenue Un MepBuyHoe HanpsikeHne  BTopuyHOe HanpskeHue MowHocTb BriBoab! Macca
v Un [V] Un [V] [VA] [ka]
VTS 12 17,5 1730-8660 58, 63, 69 10-150 1 21
VTS 25 25 1730-12700 58, 63, 69 10-150 1 29
VTS 38 40,5 1730-20200 58, 63, 69 10-150 1 33
VTD 12 17,5 3000-15000 100, 110, 120 10-150 2 22
VTD 25 25 3000-22000 100, 110, 120 10-150 2 29
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LV CAPACITORS PROTECTION
3ALLNTA HASKOBOJIbTHbIX 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: 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:

-—-@fﬁ’

PNOOD IIG PNOOD g'G

i ( 125A 160A
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ik T R
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J J 4 ey 4 ’

MpumeHenne
MPEOOXPAHUTENWM : HoxeBble npepoxpaHuTenbHble BCTaBkn cepun PN
OTNMYAKOTCA  BbICOKOW  BbIKMIOYATENbHON  CMOCOGHOCTBIO,  BbICOKOW

TOKOOrPaHN4MBaIoLLEN CMOCOBHOCTBIO W HU3KUMM 3HAYEHUAMU MepeHanpsHKeHms
BO3HUKILETO BO BpeMs [eiCTBWS NpefoXpaHUTEeNbHOW BCTaBKW. OTH
npeaoXpaHuTenbHbIE BCTABKM NPUrOLHBI ANSt PUMEHEHUS B NPeAoXpaHUTemNbHbIX
pa3beauHUTENsX,Ha NnaHkax NpefoxpaHuTenel 1 B rHé3aax npesoxpaHuTenei.
NPEOOXPAHUTENBHBIE PASBEIVHUTENN : 0BbluHbIA NpeaoXpaHUTenbHbINR
pasveguHutens FHOOO npegHasHayeH AnS HOXEBLIX NPefoXpaHUTEmNbHbIX
BctaBok cepun 000. [MossonsieT Ge3onacHoO OTKMKoYaTb HOMWHAMbHbIE TOKA W
CBEPXTOKW B COOTBETCTBUM C KNAaccoM NPUMEHEHMS! 1 paboyero HanpsikeHus.

TeXHUYeCKMe XapaKTepUCTUKM

NPEOOXPAHUTENN:

HomuHansHoe HanpskeHue : AC 500 V / DC 250 V
Boikntovatowas cnocobHoctb 120 kA/AC 500 V / 50 kA/DC 250 V
NPEOOXPAHUTENBHBIE PASBEAVNHNTENN :

HomuHanbHoe HanpshkeHne AC 690 V/ DC 440 V

HomuHanbHbIn Tok 160 A, 250 A, 400 A, 630 A

Tunosoii psg
MNMPEOOXPAHUTENN:

Type / Typ: PNO0O 6 - 250 A; PN1 6 - 250 A; PN2 35 - 400 A; PN3 100 - 630 A

FUSE SWITCH-DISCONNECTORS:

NPEJOXPAHWTENBHBIE PASBEAVHNTEIN :

Type / Typ: FH000-... 6 - 160 A, 690 V; FH1-...

6-250A,690V, FH2-...

35-400 A, 690 V; FH3-... 100 - 630 A, 690 V;

FAST DISCHARGE RESISTORS, RD SERIES
BbICTPOPA3PAOHbLIE 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 / MowyHocTb
[kvar]
RD-25 1-25
RD-60 25-60
RD-100 60-100

MpumMeHeHue

BricTpopaspsgHble pesuctopbl cepun RD ycTaHaenmBatoTcs ans 6onee GbiCTpoi u
BCMeACTBME 3TOr0 Oonee TOYHOM PerynnpoBKN YCTaHOBKM.

[Mpn nomowm RD pe3nctopoB Bpems paspsiaa OTAENbHbIX CTyMeHel CokpallaeTcs
B0 meHee yem 10 cek. PerynupoBanue B 3TOM Cry4ae MOXET npou3oiTy 3a Bonee
kopoTkoe Bpemsi, Yem onpegenseT ctaHgapt IEC 60831-1, kotopoe npegnonaraet
paspsig A0 OCTaTOYHOTO HanpsbkeHust 75V 0o 3 MUHyT.

PesucTopbl npucoeanHeHbl NPy NOMOLLM [OMOMHUTENBHOMO KOHTAKTa KOHTaKTOpa
Takum 06pasomM , YT Mpu OTKIKYEHHOM KoHAeHcatope RD peawctop octaértcs
BKITIOYEHHBIM.

Tabnuua mowHocTen

Resistance / Conpotuenenue Loss power / MoLuHocTb noTepb

(@] W
2x 1500 2000
2x 1000 2000
2x 1000 1000
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LV AUTOMATIC CAPACITOR BANKS

KOMNEHCALUNOHHAA YCTAHOBKA HU3KOIO HAMPAXXEHUA

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 Power

QRC 45— 35 kvar (wall-mounted)
QRN 10 - 87,5 kvar (wall-mounted)
QRS 75 - 150 kvar (wall-mounted)
QRV 110 — 400 kvar (standard)
QRG 300 - 1200 kvar (standard)
QRF 60 — 920 kvar (detuned)

QRR 60 — 1260 kvar (fast-switched)

More information on requirement in ZEZ SILKO sales department.

MpumeHeHne

KoHpeHcaTopHble  KOMMEHCALMOHHbIE YCTAHOBKM Tvna
MPOMBILLSIEHHBIX CETAX HW3KOrO HaMpsHKEHWs AN KOMMEHCaLuuu peaKkTWUBHOM
MOLLHOCTW 3MEKTPUYECKX NOTPEdNTENEN NHIYKTUBHOTO XapakTepa .

QR cnyxar B

KoHcTpykums

KomneHcaLmoHHble yCTaHOBKM CKOHCTPYMPOBaHbI B LKadhax M3 MUCTOBOM CTanm
(ons psga ycTaHOBOK HW3KOWM MOLLHOCTW LiKadbl NMpeaHasHayeHbl  Ans
BbIBELUVBAHWS HAa BEPTUKAMBHYH KOHCTPYKLMIO).

YCTaHOBKW YKOMMIEKTOBaHbI PETYNsTOPOM , KOHTaKTopamu C Pe3vCTOPHbIM
BKIIOYEHNEM, LunuHapuyeckumm koHpeHcatopamn ZEZ SILKO (koHcTpyKums
MKP,cyxve), npegoxpaHutensmu . Bce ycTaHOBKM Takke CHabXeHbl rMaBHbIM
Bblkntoyatenem  (TpéxcasHblil BbIKMOYATENb WAWN NPEAOXPaHUTENbHbIN
pasbeanHUTENb).

CraHgapTHbie pagabl (N0 MOWHOCTAM)

Tun MotwHocTb

QRC 4,5 - 35 kvar (HacTeHHble)

QRN 10 — 87,5 kvar (HacTeHHbIe)

QRS 75 - 150 kvar (HacTeHHbIe)

QRV 110 — 400 kvar (cTaHpapTHbIE)

QRG 300 — 1200 kvar (cTaHpapTHbIE)

QRF 60 — 920 kvar (3aLLmLEHHbIE )

QRR 60 - 1260 kvar (c BbICTPBIM NEpPeKoYeHneM)

[ononHutenbHasa uHgopmauus — no 3anpocy B ToproBom otaene ZEZ
SILKO, s.r.0.
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MV CAPACITOR BANKS
KOMNEHCALUMNOHHBIE YCTAHOBKWU BbICOKOIO HAMPAXEHUA

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

Mpumenenue
YctaHoskm Tuna  SCB, ACB npegHasHaueHbl Ans MHAWBUZYaNbHON
rpynnoBON KOMMEHCALMM B CETSX BbICOKOTO HAMPSHKEHMS .

unn

KoHctpykums

KomneHcauuonHble ycTaHoBkn Tna SCB CKOHCTpyMpoBaHbl B Likadax 13
NIMCTOBOW CTaNM 1N B CTaNbHbIX paMax — Mo XeNnaHWio 3aKkasumka.
CraHpgapTHas KoMmnnekTauus yctaHoBkM BkntovaeT BB koHpencatopbl ZEZ
SILKO (tpéxdpasHble unn ogHoasHble KOHAEHCATOPbI BKIIOYEHHbIE B 3BE3AY,
WM B [JBOVHYI0 3BE3[y), KOMMNEKT npefoXpaHWTENbHbIX Aepxartenei
C COOTBETCTBYWOLWMM Habopom npepoxpaHuTenen . 1o XenaHuio MOXHO
YCTAHOBKY [JOKOMMNEKTOBATb BO3AYLHLIM PEaKTOPOM BKMIOYEHNS Ans
OrpaHNyYeHNs NEPEXOAHbIX ABMNEHWIA, NP HEOBXOAMMOCTM APYTUMI OXPaHHBIMM
1 N3MepUTENbHBIMU 3nemMeHTamm (GanaHcoBas OxpaHa, 3aLWTHbIN SPOCCen,
M3MepuUTenbHbI TpaHc(opMaTop ToKa, W3MEpUTEmbHbIA TpaHchopmaTop
HanpspkeHus ..).

B cnyyae Gonee CNOXHbLIX TEXHOMOTMYECKNX PELUEHWA MOXHO MPEeanoXuTb
yNpaBnseMyto YCTaHOBKY YKOMMNEKTOBAHHYHO [OMOMHUTENBHO PErynstopom u
BaKyyMHbIMW KOHTaKTOpamm.

TeXHn4eckne xapaKTepucTuKN
Hanpsxenue: go 22 kV
MowHocts: go 10 MVAr
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MV CAPACITOR BANKS Z E Z

YCTAHOBKW KOMIMEHCAL X 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

MpumeHeHue
YcraHosku Tuna SCA npeaHasHaueHbl 415 MHAMBIUAYaNbHOW UK TPYNNOBOV KOMMEHcaLm B
ceTax BH.

KoHcTpykuma

YcraHoBku komneHcaummn Tuna SCA CKOHCTPYMPOBaHbI B CTamNbHbIX paMax

- COrnacHo NoXXenaHni KMMEeHTOB.

CraHpapTHOe 1CToNHeHNe ycTaHoBKM copepxuT BB koHgeHcaTopbl ZEZ SILKO (TpéxdasHble
YW opHoasHble KOHAEHCATOPbI BKMIOYEHHbIE B 3Be3ay. Mpu HEo6X0AMMOCTY B [ABOVHYHO
3Be31y, Habop AepxaTteneil NpefoXpaHUTeneil C COOTBETCTBYHLLMMM NPeoXpaHuTensmm. B
3aBMUCUMOCTM OT 3ampoca BO3MOXHO [AOMOMHUTb YCTAHOBKY BO3AYLHbLIM PeakTopom
BKIIOYEHWUS [N OrpaHWNYeHNs MepexopHbIX SBMEHUI, npyu HeobXoaumocT! M- Apyrumu
OXpaHHbIMI M U3MEPUTENbBHBIMI 3nemeHTamn (6anaHcHas oxpaHa, 3alUUTHBIA Apoccenb,
M3MEPUTENbHbIN TPAHC(OPMATOP TOKA, M3MEPUTENbHBIN TPaHCHOPMATOp HanpsKeHVs ...)

TexHuyeckue gaHHble
Hanpspkenus: go 132 kV
MOLLHOCTb: COrMacHO 3asiBKM
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ZEZ SILKO, s.r.o.

Pod Cernym lesem 683
564 22 ZAMBERK
CZECH REPUBLIC

Tel.: +420 465 673 111
Fax: +420 465 612 319

E-mail: zez@zez-silko.cz
http://www.zez-silko.cz

© Copyright 2012 ZEZ SILKO, s.r.0.

All Rights Reserved. Specification subject to change without notice.
The information contained in this brochure describes the type of component and shall not be
considered as guaranteed characteristics. This brochure replaces the previous edition.

Bce npasa sawywenbi! Cneuudukaim nsaennin MoryT bbiTb M3MeHeHb! 6e3 M3BeLLeHNs.
[laHHble NpuBeAEHHbIE B HACTOSALLEM KaTanore, HOCAT MHOPMATMBHBI XapaKTep 1 He MOryT paccMaTpuBaTbCs
Kak rapaHT1poBaHHbIe XapakTepucTuki. HacTosuii kaTanor 3ameHsieT npedblayllee u3faHue.



