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POWER FACTOR CORRECTION

KOMMEHCALMA PEAKTUBHOW MOLLIHOCTH

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 j = 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 paboymx YCMOBUSX HEKOTOpble BWAbl 3NMEKTPUYECKOTO
obopyfoBaHMs (3NEKTPOMOTOPbI, CBapOYHble annapatbl, MOMUHWUCLEHTHbIE
CBETUNbHWKM) NOTPEONAT M3 CETU He TOMbKO aKTMBHYIO, HO M PEaKTUBHYHO
aHepruto. C Touku 3peHus uankn, 3T0 Heobxogumo pAns obecneveHns
NpaBuUNbHOTO  OYHKLMOHMPOBaHUS 3TMX BMAOB obopygosaHus. OpHako,
pe3ynbTupytoLas 06oux TUMOB SHEPrN HarpyxaeT nepegatoLyme ceTu. Moatomy
HeobXoANMO MOACOEAMHUTL K MOTPebuTenio npasuibHO NOA06pPaHHbIN
KOHAeHcaTop, kKoTopbli ByAeT co3faBaTh PEaKTUBHYO SHEPTUI0 HENOCPEACTBEHHO
y notpebutens. Takum 06pa3oM yMEHbLUMTCS BENWYMHA PEaKTUBHOM SHepruM,
nepeaaBaemMoii no ceTi. Takoe peLleHne Ha3biBaloT KOMNEHCaLMen PeakTMBHOM
3Heprum.

KayecTBO KOMNEHCaLum xapakTepusyetcs KO3(@PULUMEHTOM COS @, KOTOpbIi
npeacTasnseT coboi COOTHOLLEHNE MEXAY aKTUBHOWM W MHUMOI MOLLHOCTLIO. B
naeansHom coctosHun cos @ = 1. Ha notpebutens B YP HaknagbiBaeTcs
wTpacdHas caHKLMa Npu 3Ha4YeHnn koadduumeHTa menblue 0,95.

MpumeHstoTCs cnepylowme BUALI KOMEHCALMM:

ViHavBmayansHas, rpynnosas 1 LieHTpanbHas. [Mpu HANBIUAYanbHON KoMMeHcaLmm
KOHAEHCaToOp MOAKII0YaeTCs HEMOCTPEACTBEHHO K noTpebuTenio. pynnosas u
LieHTparnbHas KOMneHcauun noaxoaaT Ans 6onee pasBEPHYTbIX ANEKTPUHECKNX
CUCTEM C MepeMeHHON Harpyskoil. BknioyeHne KOHAEHCATOpOB perynupyetcs
MWKPOMPOLIECCOPHBIM  PETYNATOPOM, KOTOPbIN 0becneymBaeT [LOCTUXEHUE
ONTUMArbHOTO 3HaYeHNs KO3PMULMEHTa MOLLHOCTY.

PeakTuBHasa MoLWHOCTb, HeobXxogumas AnA AOCTUXEHMA Tpebyemoro
koadpchmumerTa:

Qx = P x (tgarcos @1 - tgarcos @2)
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.

Qx = P x (tgarcos @1 - tgarcos @2)
Qx — peakT1BHast MOLLHOCTb TPeByeMOoro KOMMEHCALIMOHHOMO KOHAEHcaTopa
P — akTnBHas MoLlHoCTb noTpebuTens
COS @1 — UCXOAHBIN KOIDDULIMEHT MOLLHOCTM
COS (2 — UTOTOBbII KO3ULIEHT MOLLHOCTH

Pa3BuTie NonynpoBOSHMKOBOM TEXHOMOMMW OKa3blBaeT HEraTMBHOE BWSHWE Ha
ceTb nepemeHHoro Toka. OTOOp peakTUBHOM 3HEPrMM C HECUHYCOMAANbHbIM
W3MEHEHNEM TOKa MPUBOAWUT K UCKAXEHMIO CUHYCOMAANbHOM OPMbI TOKa CETH.
VickaxeHne MOXHO BbIpa3UTb COLEPXKaHWEM BbICIUMX TFAPMOHWK. Hamunuve
rapMOHVMK MPUBOAMT K MOBBILIEHWI0 TOKA KOHAEHCATOpa, Tak Kak ero UMneaaHc
nafaeT C NOBbILLEHWEM YacTOThl. B pesynbTate MOXeT NPOM30NTY NOBPEXAEHNE
KOHAeHcaTopa,  OTKMKYEHWe 3ALUMTHOTO BbIKMKOYATENs,  HenpaBuUMbHOE
(DYHKLUMOHMPOBaHWEe KOHeYHOro oBopypoBaHus. PelleHneM B [aHHOM cryvae
MOXeT ObiTb YyCTaHOBKAa KOHOEHCATOPOB C Apoccensmu (3awuieHHas
komneHcaumsi). Takum 06pa3om NoLaBnseTcs pe3oHaHCHbIN KOHTYp. Kpome Toro
Takas KOHCTPYKUMS MMEET YaCTMYHBIN (OUNbTPALMOHHBIA IPMEKT — CHUKaeT
CTeneHb WckaxeHus B ceTn. Beade, rae pons oBopypoBaHus, reHepupyoLero
BbiCLUME TapMOHMKK, npesbilwaeT 20% ob6Len KOMMEHCUPYEMON Harpyskm,
PeKOMEeHAYeTCs NMPUMEHEHWe [AaHHOro Buga komneHcauwu. [ing yctpaHeHus u3
ceT Bonee BbICOKOTO MPOLEHTA FAPMOHMK WCMOMb3YHTCS (UMbTPaLMOHHbIE
KOHTYpbI.

KoHpeHcaTop npu 3alMLieHHON KOMMeHcauun nofsepxeH Oonee BbICOKOMY
HanPSHXKEHWIO, YeM HampskeHue CceTn, YTo obyCnoBneHo nocnegoBaTenbHbIM
BKITOYEHNEM ApOCCeNs W KOHLeHcaTopa.
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KOMNEHCALMA PEAKTUBHON MOLLIHOCTHU

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
HomuHanbHbIM TOK TpexdazHoro HoMuHanbHas KoMneHcauuoHHas

Power rating at 400 V

KOHAeHcaTopa mowHocTb npy 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

KoHaeHcaTopbl M3roToBneHbl B UcmonHeHnn Tuna MKP wunu MKV. O6a tuna
SBNSKTCH CamMOBOCCTaHaBMMBatoLLMMmcs. MeTannnaupoBaHHbIil crioit B cryyae
npo6osi HanpsikeHWem BbinapuBaeTcs B MecTe npobos. ObGpa3soBaBLuasics
MOBEPXHOCTb U30MALMM O4EHb Mana W He OKasblBaeT BIWSHWE HA HOpMarbHYHO
paboty koHgeHcatopa. CekuuM KOHAEHcaTopa NOMELLEHbI B aniOMUHWUEBbIA
kopnyc. KoHgeHcaTop nmeeT pasbeyHUTENb MO LABNEHMH.
KoHgeHcatopbl MKP  u“3roToBReHsl 43 NOAWNPONUAEHOBOM
MeTanM31POBaHHOM C OHON CTOPOHI.

KoHTaKTHbIE NOBEPXHOCTM CEKLMM LLIONMPOBaHBI LIHKOM. OTO CyXOE UCMOMNHEHMe,
0€e3 MacnsHoOro HanonHUTens.

B koHpeHcaTopax MKV anekTpobl 06pa3yeT MeTannmanpoBaHHas ¢ AByX CTOPOH
Oymara, auanekTpukom cnyxut PP nnewka. Bce cekumu — MMNperHupoBaHbl
MUHepanbHeIM Macnom. TMoatomy MKV koHaeHcaTopbl npurogHsl ans Gonee
BbICOKOW Harpy3kv no MOLLHOCTW 1 Bornee BbICOKOW TeMnepaTypbl OKpyXaloLLeit
cpel.

B HacTosiiee Bpemsi KOHOEHCATOpPbl M3rOTaBMMBAKOTCS, FNaBHbIM 0OpasoM, B
ucnonHennm MKP. KoHgeHcatopel MKV n3rotaBnuBaiotcsi peako, TOnbko Ans
cneyuanbHbIX NPOEKTOB.

NNeHKu,

MpenoxpaHuTenu n ceveHne NPOBOAHMKA

KomneHcaLmoHHble KoHLeHcaTopbl AOMKHbI BbITh 3aLLMLLEHbI NPELOXPAHUTENAMM
C 3aMefneHHON xapakTepucTukoir (gG). CeueHne NpoOBOAHMKA AOMKHO ObiTh
pac4uTaHo no kpaiHei mepe Ha 1,6 — 1,8 HOMMHaNbLHOTO Toka (cM.Tabnuuy —
PEKOMEHLYEMblE CEYEHUsl MPOBOAHWKOB W YCTAHOBMEHWE NapameTpoB
npesoxpaxuTene).

KonaeHcaTopbl NpUCOEAMHAKTCA TONbKO MeAHbIMU MPOBOAHUKAMM
cornacHo tabnuue.

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

PeKomer.yemoe CcevyeHne CoeANHUTENbHbIX HoMuHanbHbI# TOK

nnetéHbix Cu NPOBOAHNKOB 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




Z E Z INDIVIDUAL PFC CALCULATION
ONPEAENEHUE BEJTMYNHBbI KOMINMEHCALIMOHHOIO KOHAEHCATOPA

Individual PFC for transformers WHauBuayanbHas komneHcaums TpexdasHbix TpaHchopmMaTopoB
TpaHcdopmaTopbl C OpUEHTUPOBAaHHBIMU NTACTUHAMMU TpaHcdopmaTopbl € HEOPUEHTUPOBAHHBIMU NTACTUHAMU
ot 6 Ao 22/0,4 kV 35/0,4 kV ot 6 Ao 22/0,4 kV 35/0,4 kV
Transformer power Capacitor power Capacitor power Capacitor power Capacitor power
MowHocTb TpaHcdopmaTopa MowyHocTb KoHAeHcaTopa MowyHocTb KoHAeHcaTopa MowyHocTb KoHAeHcaTopa MowHocTb KoHAeHcaTopa
[kvar] [kvar] [kvar] [kvar] [kvar]
100 3 4 7 8
125 - - 9 10
160 4 4 10 12
200 - - 12 14
250 5 6 15 17
315 - - 18 21
400 6 7 22 26
500 - - 27 32
630 8 8 32 38
800 - - 40 47
1000 10 11 50 57
1250 - - 63 69
1600 12 13 77 88
2500 22 22 -
4000 27 27 -
6 300 35 35 -
10 000 45 45 -
Individual PFC for motors WHamBuayanbHas KOMneHcaums aCUHXPOHHbIX ABUraTeneun
Motor power / MowHocTb agBuratens kW 2,2 3 3,7 4 55 63 75 10 1 13 15 17 185 20 22
Capacitor power for motors up to 1 000 turn/min. kar 1 1 2 2 3 3 3 5 5 6 7 7 8 9 10

MouwHocTs KoHaeHcaTopa Ans Asurarenieii Ao 1 000 06./MyH.

Capacitor power for motors from 1 000 turn/min.

1 1 1 2 2 2 4 4 7 7
MotwuHocTb KoHgeHcaTopa Ans asuratenieis ot 1 000 06./MuH. kvar 3 S 5 6 8

Motor power / MowHocTb aBuratens kW 25 30 33 33 37 40 45 50 55 63 75 80 90 100
Capacitor power for motors up to 1 009 turn/min. kvar 11 12 13 13 14 15 17 18 2 29 25 27 30 33
MowHocTb KoHaeHcaTopa ans Asurateneii Ao 1 000 06./MuH.

Capacitor power for motors from 1 000 turn/min.

1 1 1 12 12 1 1 1 17 2 21 22 24
MowwuHocTb koHaeHcaTopa Ans Asuratenei ot 1 000 06./MUH. kvar | 9 0 3 S 6 0

Calculation of required power: QP = PP * k Pacuet TpeGyemon koMneHcaunoHHON MowHocTh: Qp = Pp * k
Non-compensated cos ¢ Coefficient "k" for / Koacppuument "k" gnsa Non-compensated cos ¢ Coefficient "k" for / Koadpcomument "k" ans
| HexomneHcMpoBaHHbL 1M cos @ =0,95 cos @ =1,00 | HekomneHcMpoBaHHb 1M cos @ =0,95 cos @ =1,00

K03¢hhULIMEHT cos @ K03¢hhULMEHT 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 05123
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:
c PF correction / koMneHcaLMOHHbIN
medium frequency / cpesHeYacTOTHbIN

impulse / UMNynbCHbIA
couple / cBsiHOM

< X 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 BbinyckaeTcs )
IPD, M-DBT / IPD, MDBT

without impregnant / 6e3 umnperHaHTa

Third letter —cooling and case construction:

Case / Kopnyc

steel insulated case / meTannuyeckmit, Bce M30NMPOBaHO

steel live case / MeTannu4eckuit, OAWH NOMIOC Ha kopnyce
stainless-steel insulated case / HepxxaBetoLLMiA, BCE U30MMPOBAHO
stainless-steel live case / HepxaBetoLLiA, OAVH NOMIOC Ha Kopryce
porcelain armature / kepamuyeckas apmatypa

plastic case / nnactmaccoBbiit

Fourth letter - configuration, protection degree:

Configuration / ucnonHenue

IP 00
with built-in discharge resistor / co BCTpOEHHbIM pa3psiaHbIM PE3NCTOPOM K
without discharge resistor / 6e3 paspsigHoro pesuctopa J

Fifth letter — dielectric system:
Al film + capacitor paper / antomuH1eBas donbra + koHgeHcaTopHas Bymara

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

oOm=Eso9T< n X Z

First number / MepBas uudpa (nepea aeducom)
Second number / Bropas uudpa (nocne aedumca)

Third number / TpeTbs uuchpa (3a Kocomn YepToiA)

<CHO - =

natural, by air
| ecTecTBEHHOE BO3[lyXOM

OO nmmw >

lMepBas GykBa - onpepaensieT TMN KOHAEHcaTopa

power electronics / cneumanbHbii (KOMMYTaLMOHHbIA, (MNbTPALMOHHBIN, 3aLLUTHbIA, MOANOPHbINA, PErynMPYIOLLWIA, CBA3N 1 T.A.)

Bropas OykBa — onpegensieT KONUYeCcTBO ha3 U UMNPErHaHT:

No. of phases / KonuyectBo ¢has
1or3

»WoVOrm Zw
NXITm

TpeTba GykBa - onpeaensieT KOHCTPYKLMIO KOpPRyca W CNoco6 oxnaxaeHus:

Cooling / OxnaxpaeHue

forced, by air water
| npUHygUTENEHOE BO3AYXOM | BOAOK
U H
v J
X K
Y L

YeTBepTas GykBa - onpeaensieT MCMNOJIHEHNE U CTENEHb 3aWUTbI:

Protection degree / CTeneHb 3awuTbi

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

MaATas OykBa — 03HaYaeT CUCTEMY AM3INEKTPUKA:

mixed dielectric (Al film + capacitor paper + PP film) / koM61HMpOBaHHbI AN3NEKTPUK (antoMUH1eBas donbra + KoHgeHcaTopHas Bymara + nonunponuneHoBas niexKa)
ALL film (PP film + Al film, oil impregnated) /ALL film (antomuHnesas onbra + nonunponuneHoBas nnexka, MNperH1poBaHo Macom)

MKV (metallized paper + PP film, oil impregnated) / cuctema MKV (MeTannusmposaHHasi Gymara + nonunponuneHoBas nieHka, IMNperHMpoBaHo Macnom)

MKP (metallized PP film, dry, gel filled) / cuctema MKP (meTannuanpoBaHHas nonvnponuneHoBas nnexka, Cyxas KOHCTPYKLWS, 3anofHeHa renem)

MKP (metallized PP film, oil impregnated) / cuctema MKP (MeTannuavpoBaHHas nonMnponuieHoBas nreHka, MMMperH1poBaHo pacTUTENbHBIM MacnoMm)
MKP (metallized PP film, dry, gas filled) / cucrema MKP (MeTannuaupoBaHHasi non1nponureHoBast NNeHKa, Cyxas KOHCTPYKLUS, 3anofHEHo MHEPTHbIM ra3om)

number of configuration / ykasbiBaeT nopsAKoBbI HOMEP MoAUdUKaLMKM TUNa

rated voltage in kV / ykasbiBaeT paboyee Hanpskerme B kV.

1. power capacitors - rating in kvar / y KoMneHcaLMoHHbIX KOHLEHCaTOPOB HOMUHANbHAs MOLLHOCTL B kvar

2. power electronics - rated capacitance in uF / y cneupanbHbIX M IMMYNbCHbIX KOHAEHCATOPOB EMKOCTb B UF

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

3. couple capacitors - rated capacitance in pF / y cBSi3HbIX KOHAEHCATOPOB EMKOCTb B pF

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

/ Mcnonb3yeTcs TOMbKO Y KOHAEHCATOPOB, MPefHa3HaYeHHbIX Ans YacToT, OTNMYHON oT 50 Hz, 1 ykasbiBaeT
MaKcMManbHY0 NPUMEHsIEMYIO YacToTy B Hz (ans koMneHcaLmMoHHbIX KoHAeHcaTopos) v B kHz (ans
CpefiHEYaCTOTHbIX KOHEHCATOPOB).
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LOW-VOLTAGE CAPACITORS (CYLINDRICAL)
HU3KOBOJIbTHBIE KOMNEHCALMOHHBIE KOHOEHCATOPbI

(UWMNUHAPUYECKUA ANIOMUHUEBBIN KOPIYC)

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 885 and @110 it is possible
to deliver a plastic cover with the protection degree of IP54 with a suitable
outlet.

Plastic covers for capacitors in cylindrical Al case

For capacitor diameter Protection degree Outlet
[insa koHpeHcaTopa AuameTpoM  CTeneHb 3aluTbl BbiBog
[mm]
85 IP 54 PG 16
@110-B IP 54 PG 16
@110 -A IP 54 PG 21

2136 - -

MpumeHenue

KoHaeHcaTopbl  npefgHasHayeHbl  Ans
WHOMBMOYaNbHOM, FPYNMOBOM UMW LIEHTPanbHOM
KOMMEHCaLUUW  peakTUBHOM  VHOYKTUBHOM
MOLLHOCTM B CETSX HM3KOTO HanpsiKeHus.

KoncTpykuus

KoHpeHcaTopbl M3roTOBMEHbl B WUCMONHEHUM
MKP, koTopoe 06pa3oBaHO MeTanNN3MpPOBaHHON
NONMAPONKUNEHOBOM MAEHKOM C O4YEHb HUKUMM
LMANEKTPUYECKUMM  NOTepsiMu.  [InanekTpu-
yeckas CcuUCTeMa SBNSieTCS  CaMOpereHe-
PaLMOHHOM, B CYXOM MCTIOMHEHMN.
KoHaeHcaTopbl 3anomnHeHb!:

- TBEPAON KOMMAKTHON Maccoi pacTUTENbHOrO
MPOMCXOXEHNS, HETOKCUYHOM M 3KOMOTUYECK
OesonacHoil. TunoBoe 0003HAYEHWE TaKuUX
koHgeHcaTopos CSADP, CSAKP (3 dasHbie)
nnm CVADP, CVAKP (1 dasHble);

- MIHEPTHbIM, 3KOMOrNYecky Be3onacHbIM ra3om.
TunoBoe obo3Havenne: CSADG (3 dhasmble)

nm CVADG (1 dasHble).

Takum 06pa3oM OnacHoCTb 3arpsiaHEHNs OKpyxatoweid cpepbl, Hanpumep, npu
MPOTEYKE MMMPETHALMOHHON XUAKOCTH, OTCYTCTBYET.

Kopnyc koHmeHcaTopa 3alyuiieH OT pa3pbiBa pasbeduHUTENeM Mo AaBheHuio,
KoTopblit obecneunBaeT 6e3onacHoe OTKMIYEHWE KOHAeHcaTopa M3 CeTv mpu
neperpy3ke Ui no OkoHYaHNM coBCTBEHHOO cpoka cryx6bl. KoHaeHcaTopL! UMetoT
TPY pa3psiaHbIX peaucTopa.

WHCTpYKUMK No MOHTaxXy

MoHTaxHOe NonoXeHue KOHAeHcaTopa MoxeT ObiTb mnoboe. [lepxartenu ans
3aKpenneHus koHaeHcatopa (06xBaTel) MPOM3BOANTENb MOXET MOCTaBUTH MO
3akasy (cornacHo karanory).

KoHaeHcaTopbl MOXHO yCTaHaBNMBaTb BNIOTHYHO APYT K APYTY.

lpucoeanHeHNe 3a3eMNSIOLLENO BMHTA OCYLLECTBNSETCS COrMAacHo peKOMeHaLmn
CSN 33 0360. Ha aHe Kopryca Kaxgoro KoHgeHcaTopa UMEeTCs BUHT 3a3eMreHnst
M12 (3arsirueaTb MomeHTOM Makc. 5 Nm). Ecnv BuHT M12 Ha gHe kopnyca He GyneT
CMOMb30BaH B KAYeCTBE KNEMMbl 3a3EMMEHUS, €r0 MOXHO WCMOMb3oBaTh AN
3aKkpennenus koxgeHcatopa. Mo 3akasy (Hanpumep, MpU MPUMEHEHWM CTEMEHM
3awuTbl IP54) Ha KpbILLKE KOHAEHCATOpa MOXHO Pa3MeCTUTb 3aLLuTHYL0 knemmy M5
(3aTAruBaTb MOMeHTOM Makc. 2 Nm).

MozBoAsLLME NPOBOLHWKIA 3aKaHYMBAKOTCS B 3aKUMHOM XOMyTe BylumHra ¢ 6onTom
M5 (kpecToobpaaHasi ronoBka) — 3aTsikHOA MOMEHT Makc. 2 Nm. MpucoeavHuTeNbHbIE
NMPOBOAHWKNA W 3aKpenneHue KOHLeHcaTopa AOMKHbI NO3BOMATb MOALEM Bepxa
koHaeHcatopa Ha 20 MM - 3710 Heobxomumoe ycriosue Ans cpabaTbiBaHus
pa3beaMHUTENS MO AABNEHUH.

YuuTbiBas TOKOBYK) Harpy3Kky Ha KMEMMHWK, NpW MOHTaXe rpynnbl KOHOEHCAaTOPOB
Ha KNEeMMHIK HeMb3s NPUCOEaMHATL MoLLHOCTL Gonee, yem 30 kvar y TpexdasHbix
nn He BGonee 15 kvar y ogHodhasHbIX KOHAEHCATOPOB, Mpu COONIOAEHNM BCEX
YCrOBMIA NpUcoeanHerus. [INs 3almThl KOHAEHCATOPOB PEKOMEHAyeTCs BbibupaTh
NPeLOXPaHUTENW MOLLHOCTW C XapakTepucTukoi gG ¢ HOMUHaNbHbIM TOkoM B 1,6-
1,8 pa3 bornblue Toka KoHeHcaTopa.

Y BCEX TMNOB KOHAEHCATOPOB B LIMMMHAPUYECKOM anfioMUHUEBOM kopnyce @85 u
2110 no 3aka3y BO3MOXHa NMOCTaBKa NNAacTMacCoBOI KPbILLKM CO CTENEHbHO 3aLLuThl
IP 54 1 ¢ cOOTBETCTBYIOLLMM BbIBOAOM.

MnacTukoBble KPbIWKM AN KOHAEHCATOPOB B aNlOMMHWEBOM LWMMHOPUYECKOM
Kopnyce

Dimensions Weight Drawing
Pa3mepbl Macca Yeprex
[mm] [ka]
93 x60 0,036 3a
2 118 x 60 0,046 3b
2118 x 60 0,046 3b




LOW-VOLTAGE CAPACITORS (CYLINDRICAL)
HU3KOBOJIbTHBIE KOMNEHCALMOHHBIE KOHOEHCATOPbI

ZIE|Z

(UMNUHOPUYECKUA ANIOMUHUEBBIW KOPIYC)

Overpressure disconnector (tear-off fuse)

Technical Data and Limit Values

Rated voltage / HomuHanbHoe HanpsxeHue:
Rated frequency / HomuHanbHas yacTota:
Standards / Ctanpaprb!:

Overvoltage
| MakcumanbHo AonycTUMOe HanpskeHue:

Overcurrent / MakcumanbHO AONYCTUMbINA TOK:
Capacitance tolerance / lMorpewHocTb eMKOCTH:
Test voltage terminal/terminal
[WcnbiTaTenbHoe HaNpsXXeHUe Mexay KneMMamu:
Test voltage terminal/case
| UcnbiTaTenbHoe HanpsikeHue Mexay
3aKOPOYEHHbLIMM KNeMMamm 1 Kopnycom:
Inrush current / YaapHb1# TOK(TOK BKNIOYEHUA):
Losses / MoTtepu dieletric / ananekTpuka:

total / obwme:
Statistical life expectancy / Ctatuctuyeckas
[ONroOBEYHOCTb:
Protection degree / CTeneHb 3awuThb!:

Ambient temperature
| Kateropus Temnepatyp okpyxatowen cpefbl:

Hot spot / Camas ropsiuas Touka

Cooling /OxnaxpeHue:

Permissible relative humidity

| flonycTmas oTHOCUTENbHAsA BNaXHOCTb:
Altitude / BoicoTa Hap ypoBHeM MopSi:
Mounting position / MoHTaxHOe nonoxenue:
Mounting / 3akpenneHue:

Safety features / 3awura:

Case / Kopnyc:

Dielectric system/ Cuctema ananekrpuka:
Impregnation / UmMnperHaHT:

Terminals / Knemmb!:

Discharge resistors / Pa3psigHbie pe3ncTopsi:

UN

Umax

Urr

Utc

tan &
tan &g

DyHKUMA pasbeanHUTENs No AaBEeHUI0

TexHuyeckue nokasatenu U npeaenbHble 3Ha4YeHMA
230 ... 800 V
50/60 Hz
I[EC 60831-1+2 EN60831-1+2 UL No.810 GOST 1282-88 VDE 0560 46+47
Un + 10 % up to 8 h daily UN + 10 % max. 8 yacoB B cyTku
UN + 15 % up to 30 min daily UN + 15 % max. 30 MuHyT B CyTKK
Un +20 % up to 5 min UN + 20 % max. 5 MuHyT
Un +30 % up to 1 min Un + 30 % max. 1 muHyTa
upto/ 80 2,5* In  (Possible short time overcurrent / BoaMoxHoe kpaTkoBpeMEHHOE MaKCUManbHOE 3Ha4eHme)
-5/+10 %
2,15x UNAC, 25

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

max. 400 x IN

cca 0,2 W/kvar

cca 0,4 W/kvar

150 000 - 200 000 hours / 4acos (according to temperature class / B 3aBMCUMOCTH OT YCNOBUIA SKCNAyaTaLm)

IPQO, IP 20, on request IP 54, indoor mounting / IP00, IP20, no 3aka3sy IP54, koHaeHcaTopbl MpeaHasHaueHb!
[Ansi BHYTPEHHEro MOHTaxa
-50/ D - max. temp. = 65 °C / max. Temnepatypa 65 °C
- max. over 24 h = 45 °C / makcumanbHoe cpefHee 3Ha4eHue 3a 24 yaca 45 °C
- max. over 1 year = 35 °C / MakcumanbHoe cpegHee 3HaveHne 3a 1rog 35 °C
- lowest temperature = -50 °C /HuxHsisl npegensHas Temnepartypa - 50 °C
max./ makc. 85 °C
natural or forced / ectecTBeHHOE BO3AYXOM UMM MPUHYAUTENBHOE
IP00 - 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 (3aTskHO
MOMEHT Makc. 5 Nm), aepxatenu-o6xsath

overpressure disconnector / pasbeanHuTenb NO AaBNEHNIO, CaMOPEreHepaLiMoHHas cucTema
cylindrical, aluminium can /UMnMHAPUYECKUI, aNMOMUHNEBDIN

MKP - metallised polypropylene film / MKP, meTannuanposarHas nonmMnponuneHosas nieHka

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 BbIBOZOB — ABOWHbIE,
TpexdasHble kriemmbl M5, 3aTsKHOIM MOMEHT Makc. 2 Nm

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

built-in - 50 V, 1 minute (0,5 - 30 kvar) / BctpoeHHble (50 V go 1 muHyTsl Anis 0,5 - 305 kvar)

built-in - 75 V, 3 minutes (33 - 50 kvar) / BcTpoeHHbie (75 V go 3 munyT ans 33 - 50 kvar)




ZIEIZ LOW-VOLTAGE CAPACITORS (CYLINDRICAL)

HU3KOBOJIbTHbIE KOMNEHCAUUOHHbIE KOHOEHCATOPbI
(LMNUHAPUYECKUA ANIOMUHUEBBIN KOPMNYC)

Three-Phase Capacitors 400 V AC, 50 Hz, MKP dry, TpexdasHble konaeHcaTopbl 400 V AC, 50 Hz, MKP cyxue,
delta connection coefiMHeHNe B TPeyronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmKocTb Pasmepbl Macca degree Yeprex
Qn IN (oY & DxH CreneHb

[kvar] [A] n [mm] [kdl 3aWUTbI
CSADG 1-0,4/1 1,00 14 3x6,6 85x 175 0,6 IP20 1
CSADG 1-0,4/1,5 1,50 22 3x9,9 85x 175 0,6 IP20 1
CSADG 1-0,4/2 2,00 29 3x133 85x175 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 85x175 0,7 IP20 1
CSADG 1-0,4/4 4,00 58 3x26,5 85x 175 0,8 IP20 1
CSADG 1-0,4/5 5,00 7,2 3x33,2 85x 175 0,9 IP20 1
CSADG 1-0,4/6,25 6,25 9,0 3x414 85x 175 1,0 IP20 1
CSADG 1-0,4/8 8,00 1,5 3x53,1 85 x 245 1,0 IP20 1
CSADG 1-0,4/10 10,00 14,4 3x66,3 85 x 245 11 P20 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 P20 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, TpexdasHbie kongeHcaTopbl 440 V AC, 50 Hz, MKP cyxue,
delta connection COeAMHEHNE B TPEYroNbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pasmepbl Macca degree Yeprex

Qn IN Cn @DxH CreneHb

[kvar] [A] u [mm] [kal 3alWUTBI
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 3x1,0 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 5,2 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 3x343 85x 175 0,9 P20 1
CSADG 1-0,44/8 8,00 10,5 3x438 85x 245 0,9 IP20 1
CSADG 1-0,44/10 10,00 13,1 3x54,8 85 x 245 1,0 IP20 1
CSADG 1-0,44/12,5 12,50 16,4 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 32,8 3x137,0 110 x 245 21 IP20 1
CSADG 3-0,44/30 30,00 39,4 3x164,4 136 x 220 3,3 IP20 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 3x2055 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




LOW-VOLTAGE CAPACITORS (CYLINDRICAL) ZIE\Z

HU3KOBOJIbTHLIE KOMNEHCALMNOHHbIE KOHOEHCATOPDI
(UWMNMHOPUYECKWUIA ANIOMUHUEBbLIA KOPMNYC)

Three-Phase Capacitors 525 V AC, 50 Hz, MKP dry, TpexdasHbie konaeHcatopbl 525 V AC, 50 Hz, MKP cyxue,
delta connection coeAMHeHWe B TPeyronbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTb Pasmepbl Macca degree Yeprex
Qn IN Cn @ DxH CreneHb

[kvar] [A] v [mm] [kal 3aWUTBI
CSADG 1-0,525/2 2,00 2,2 3x7,7 85x 175 0,6 IP20 1
CSADG 1-0,525/2,5 2,50 2,7 3x9,6 85x 175 0,6 IP20 1
CSADG 1-0,525/3 3,00 33 3x11,6 85x 175 0,7 IP20 1
CSADG 1-0,525/3,5 3,50 38 3x135 85x 175 0,7 IP20 1
CSADG 1-0,525/4 4,00 44 3x154 85x 175 0,8 IP20 1
CSADG 1-0,525/5 5,00 55 3x19,2 85x 175 0,8 IP20 1
CSADG 1-0,525/6,25 6,25 6,9 3x24,1 85x 175 0,9 IP20 1
CSADG 1-0,525/8 8,00 8,8 3x30,8 85 x 245 0,9 IP20 1
CSADG 1-0,525/10 10,00 1,0 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 25,00 215 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 3x1444 136 x 261 4,0 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 55 IP20 2
Three-Phase Capacitors 690 V AC, 50 Hz, MKP dry, TpexdasHbie konaeHcatopbl 525 V AC, 50 Hz, MKP cyxwue,
delta connection COeAMHEHNe B TPEYroNbHUK
Type Output Current Capacitance Dimensions Weight Protection Drawing
Tun MowHocTb Tok EmkocTtb Pa3mepbl Macca degree Yeprex

Qn IN Cn @ DxH CreneHb

[kvar] [A] v [mm] [kal 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 8,4 3x22,3 85 x 245 1,0 IP20 1
CSADG 1-0,69/12,5 12,50 10,5 3x27,9 85 x 245 1,2 IP20 1
CSADG 1-0,69/15 15,00 12,6 3x334 85 x 245 1,3 IP20 1
CSADG 1-0,69/20 20,00 16,7 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 40 IP20 2
CSADP 3-0,69/50 50,00 41,8 3x 114 136 x 355 55 IP20 2
Single-phase units type CVADG ..., CVADP ..., CVAKP ... on request. Mo Tpe60oBaHMi0 3aKa3umka BO3MOXHO M3rOTOBMEHE B OAHO(A3HOM UCTIONHEHN

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

Other voltage, power and frequency on request. Mo 3aka3y BO3MOXHA MOCTaBKA KOHAEHCATOPOB ANS APYrX HanpsiKeHWi,
MOLLHOCTEM W YacToT.




ZIE\Z LOW-VOLTAGE CAPACITORS (CYLINDRICAL)

HU3KOBOJbTHLIE KOMNEHCALWOHHbIE KOHOEHCATOPbI
(UIMNUHAPUYECKWIA ANIOMUHUEBbLINA KOPMNYC)

Dimensional Drawings FaGapuTHbIe YepTeXu
Drawing No./laGapuTHbIit yepTéx 1 Drawing No./laGapuTHbIif 4epTéx 2
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CLAMPS FOR CYLINDRICAL CAPACITORS
AEPXATEJIN ANA KOHOAEHCATOPOB

ZIE|Z

Clamp type A... | [lepxarenb TunaA... Clamp type B... / lepxartens Tuna B...
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Type Diameter Dimension Dimension Dimension Type Diameter Dimension Dimension Dimension

Clamp type C... / lepxarens Tuna C...

85

j

i

Tun  [vametp Pasmep  Paswep  Paswep Tun [vavetrp Pasvep  Pasvep  Pasvep Tun  [uametp Paswep
A "B D A "B’ D’ A
A1-85 @85 114 104 54 B1-85 @85 114 104 229 C1-85 @85 114
A1-110 @110 114 104 66,5 B1-110 @110 114 104 229 C1-110 @110 14
A1-136 136 140 104 734 B1-136 @136 140 104 330

Clamp type F... | Oepxatens Tuna F...

type F1-85 for diameter 85 mm
tun F1-85 ansa guametpa 85 mm

type F1-110 for diameter 110 mm
tun F1-110 gnsa guametpa 110 mm

Clamp type D1-85... | [lepxatens Tuna D1-85...
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DETUNED REACTORS
3ALLUTHBLIE APOCCEJIN

Application:

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

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

Construction

Reactors ZEZ SILKO are manufactured from high grade transformer
sheets, aluminum bands and copper wires. Thanks to this feature
reactors have a high linearity and low losses. Vacuum impregnation by a
special resin provides high voltage stress, minimum noise and long
lifetime. Reactors are equipped with thermal protection to prevent
overheating, winding outlets are terminals (Cu wire) or flat busbars (Al
band). Cu reactors can be supplied with a cable length of 1 m .

Installation instructions

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

Recommended torques of Al reactors with busbars :

Mé: 7-9Nm
M8:  8-10 Nm
M10: 11-14 Nm
M12: 15-20 Nm
Technical data
Type Power of capacitor-  Power of capacitor
Tun reactor at440Vv
MouwHocTb 6noka MowHocTb
KOHAeHcaTop - KOHZeHcaTopa npu
Aapoccenb 440V
QKomp Qkond
[kvar] [kvar]
TKC1-01-189/400/440 0,9 1
TKC1-02-189/400/440 18 2
TKC1-02,5-189/400/440 2,2 2,5
TKC1-03,15-189/400/440 2,8 3,15
TKC1-05-189/400/440 44 5
TKC1-06,25-189/400/440 5,6 6,25
TKC1-07,5-189/400/440 6,7 75
TKC1-10-189/400/440 8,9 10
TKC1-12,5-189/400/440 11,1 12,5
TKC1-15-189/400/440 13,3 15
TKC1-20-189/400/440 17,8 20
TKA1-25-189/400/440 22,2 25
TKA1-28,1-189/400/440 25,0 28,1
TKA1-2x28,1-189/400/440 2x25 2x281
TKA1-30-189/400/440 26,7 30
TKA1-40-189/400/440 35,6 40
TKA1-50-189/400/440 44,4 50
TKA1-56,2-189/400/440 50,0 56,2
TKA1-75-189/400/440 66,6 75

MpumeHeHwe:

B HacTosllee Bpems O4eHb 4acToO WCMOMb3YHTCA
3MEKTPOHHbIE  YCTPOWCTBA C  HEMMHENHbIMK
XapakaTepucTukamu, 4To BEAET K MCKaXeHWto
CUHyCOMAbl HanpskeHus W Toka. K Takomy
000pya0BaHMI0 OTHOCATCS : BKIOYAEMbIE UCTOYHUKM
NUTaHWs, CBapOuYHble aBTOMATbl, ynpaBnseMble
ABuratenu, [yroeble Meyn, MHBEPTOpbl ¢
BbINPAMUTENN. WckaxeHne CUHycOMAbI
rapMOHWYECKMMI  COCTABMSIOWNAMM MPUBOAUT B
pesynbTate K poCTy TOKa KOHAEHCATOpOB U APYriX
yacTeil CUCTEMbI @ Takke K BOIMOXHOCTY pe3oHaHca
KoHAeHcaTopa ¢ ApYruMU MHAYKTUBHBIMU Harpy3kamu
( TpaHcdopmatop). B pesynbTate 3TMX SIBMEHUIA MOXET MpOW30ATW pa3pylleHue BCEX
KOMMOHEHTOB, NPUMEHSIEMbIX B KOMMEHCALIMOHHOM 0BOpYA0BaHUM.

PelueHnem aToin npobnembl SBNAETCS Tak Ha3biBaeMble 3alLuTHble NOAABASOLNE APOCCENH,
KoTOpble BMecTe C KOHAeHcaTopamu 00pasyloT nocnefoBaTeNbHbI PE3OHAHCHBIA KOHTYP
(0bbl4HO Ha yacTote 189 T'u). [pocceny B COEAMHEHWM C KOHZEHCATOPaMu MpEnsTCTBYOT
BO3HWKHOBEHWIO Pe30HaHCa a TakkKe JEeNCTBYIOT KaK LIMPOKOMOMOCHbIN (hunbTp. B GonblunHcTBE
CryyaeB NMpUMeHWe TakiX LOpOCCeneil pekoMeHayeTcs Nnpu uckaxeHuu Hanpsikerus THDu
npesbilwatoiem 3%.

KoHcTpykuus.

[Opoccenu ZEZ SILKO u3roToBneHbl 13 BbICOKOKAYECTBEHHOM TPACcHOPMATOPHON NIUCTOBOM
cTanu, anioMMHUEBbLIX MONIOC U MeAHbIX NPOBOAOB. bnarogapsi aTOMy OTRMYAlOTCS BbICOKOM
NMHENHOCTBI0 M HU3KUMU noTepsmu. BakyymHas wmnperHauws cnewlmanbHOW CMOMOM
obecrneynBaeT BbICOKYIO Harpy304Hyl0 CMNOCOOHOCTb MO HANPSHKEHMIO, MUHUMAMBHBIA LyM W
[0nroBeYHOCTb. [lpocceny 0bnafatoT 3alLuTON OT Neperpesa, HAMOTKW ApoCcceneil BbiBEAEHb
Ha KNeMMHbIA TepMUHan ( Ans UCMOMHEHNS C MeHOIN NPOBOAHOM HAMOTKOM), NIOCKYIO LUNHY
(ANS MCNONMHEHMS C aniOMUHNEBON PYMOHHOM HAMOTKOM),M NP1 HEOBXOAMMOCTH C BbIBOLOM B
BMAe NPUCOeANHUTENbHOO kabens AnvHoi 1 M ( Ans MedHbIX Apoccenen).

MHCTPYKLMA NO MOHTaXYy.

Mpn ycTaHOBKE 3alUMTHBIX [pocceneit HeobXoauMO TILATENbHO OLEHMTb BCE aCMeKTbl
KOMMNEHCALMOHHOTO 060pyA0BaHNs, NPeanoYTUTENbHO NPOBECTU aHaNIn3 NapameTpoB CETM.
lMocne aToro MOXHO pellaTb BOMPOC O MOLLHOCTW (MHLYKTUBHOCTM) APOCCENsS U YacToTbl
HacTpoitku (134,189,210 Tu). lMockonbKy pe3OHaHCHbIN KOHTYP KOHAEHCATOp-4pocCenb
BblgenseT Tenno, Heobxogumo C Y4ETOM 3TOr0 0BecneynTb COOTBETCTBYHOLMM 0Bpasom
paccyMTaHHoe OXnaxaeHne KOMMeHcaLMoHHOro 0bopyoBaHus. [poccenu B Bbilleyka3aHHbIX
KOHTYpax CnocoOCTBYIOT MOBBILIEHUO HaMPsKeHUst Ha KoHpeHcaTtopax. o aToi npuumHe
HeoBX0aMMO MPUMEHSTb KOHAEHCATOPbI Ha 6onee BbICOKOE HanpsikeHue, YeM HOMUHaNbHOE
HanpshkeHue ceTu ( Hanpumep, koHaeHcaTopbl Ha 440 B ans cetn 400 B npm yactote 189 Iy,
p=T%)

PekomeHayemble 3aTrMBatoLiie MOMEHTbI antOMUHUEBbIX APOCCENEN C LUMHAMM:

M6: 7-9 Nm

M8: 8-10Nm
M10: 11-14Nm
M12:15-20 Nm
TexHuYecKkue XxapakTepucTUKu
Capacitance Inductance Rated current Linearity Losses
of capacitor of reactor HomuHanbHbIM current MoTepm
EMKocTb KoHpeHcaTopa  MHAYKTMBHOCTBL EMKOCTHOM TOK Tok
( BKN. B TPEYronbHMK) Apoccens NYHENHOCTH
Ckond La IN= N ILin Py-Therm
[F] [mH] [A] [A] W]
3x55 43,129 1,28 2,0 5
3x11,0 21,565 2,57 4,1 14
3x137 17,252 3,21 5,1 21
3x17,3 13,694 4,04 6,5 34
3x274 8,627 6,41 10,3 37
3x343 6,902 8,02 12,8 56
3x41,1 5,751 9,62 15,4 22
3x54,8 4,319 12,8 20,5 36
3x685 3,455 16,0 25,6 50
3x822 2,875 19,2 30,7 50
3x109,6 2,169 25,6 41,0 82
3x137,0 1,727 32,1 51,4 114
3x154,0 1,535 36,0 57,6 144
2x3x154 2x1,53 2x36 2x57,6 2x130
3x164,4 1,438 38,5 61,6 144
3x219,2 1,080 51,3 82,1 144
3x274,0 0,864 64,1 102,6 145
3x308,0 0,768 72,1 1154 175
3x411,0 0,576 96,2 153,9 186
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DETUNED REACTORS

3AWLUNTHBLIE OPOCCENA

Dimensions Pa3mepbl

TKC1 Type / Tun A B c D E F
TKC1-1-189/400/440 150 20 155 75 70 7x12
TKC1-1,5-189/400/440 150 90 155 75 70 7x12
TKC1-2-189/400/440 150 90 155 75 70 7x12
TKC1-2,5-189/400/440 150 90 155 75 70 7x12
TKC1-3,15-189/400/440 150 90 155 75 70 7x12
TKC1-4-189/400/440 150 20 155 75 70 7x12
TKC1-5-189/400/440 150 90 155 75 70 7x12
TKC1-6,25-189/400/440 150 90 155 75 70 7x12
TKC1-7,5-189/400/440 180 100 180 100 73 7x14
TKC1-8-189/400/440 180 100 180 100 73 x14
TKC1-10-189/400/440 180 100 180 100 73 x14
TKC1-12,5-189/400/440 180 110 180 100 83 7x14
TKC1-15-189/400/440 180 120 180 100 93 7x14
TKC1-20-189/400/440 180 120 180 100 93 7x14

TKA1 TypelTyp A B c D E F G
TKA1-25-189/400/440 235 150 160 150 93 7x14 75
TKA1-28,1-189/400/440 235 150 160 150 93 7x14 75
TKA1-2x28,1-189/400/440 235 150 285 150 93 7x14 75
TKA1-30-189/400/440 255 160 195 150 93 17 10,5
TKA1-40-189/400/440 255 160 195 150 93 917 10,5
TKA1-50-189/400/440 250 185 215 150 125 9x17 10,5
TKA1-56,2-189/400/440 250 185 215 150 125 9x17 10,5
TKA1-60-189/400/440 285 185 235 175 128 17 12,5
TKA1-75-189/400/440 305 190 255 175 120 11x19 12,5
TKA1-80-189/400/440 305 190 255 175 120 11x19 12,5

05- 189 / 400 /440

UN kond
Un

fN

Type / Tun: TKC1

QKond

ZIE|Z

H Weight /Macca
M4 45
M4 45
M4 4,5
M4 4,5
M4 45
M4 45
M4 4,5
M4 4,5
M6 73
M6 73
M6 75
M6 8,6
M6 1
M6 1"

H Weight /Macca
M6 13
M6 13
M6 25
M8 17
M8 17,5
M8 23
M8 23
M8 26
M8 3N
M8 34

- rated voltage of capacitor [V]/ HomuHanbHoe HanpsikeHue koHgeHcaTopa [V]

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

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

- rating of capacitor at Un kond [kvar] / mowHocTb koHgeHcatopa npu Un kond [KVAr]

Type / Tun: TKA1
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MEDIUM VOLTAGE CAPACITORS

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
230V, 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 npefHasHayeHbl Afs KOMNEHCALWM PEeakTUBHOM MOLLHOCTU U
(OUNbTPaLMM BbICLIMX FAPMOHMK.

KoHcTpykums

KoHcTpykums auanekTpuka B ucnonHeHum all-film (uensHonneHouHoe). AuanekTpukom
SBNSETCA NONMNPONMIEHOBAs NINEHKA, MMMPErHMPOBaHHAS CUHTETUMECKOI XMIKOCTbHO,
13BECTHOM nog ToproBbiM HassaHuem JARYLEC, 6e3BpegHoi M 9KOMOTMYeCKM
GesonacHoi.

OnekTpoabl obpa3syeT antomMuH1eBas dornbra . Ta KOHCTPyKLMs obecneynBaeT 04eHb
HW3KWe NOTEpU KOHAEHcaTopa.

Y TpexdhasHbIx KOHAEHCATOPOB aKTUBHAs YaCTb COEAMHAETCS B 3Be3ay M 0603HavaeTcs
,Y”, y opaHO(hasHbIX KOHOEeHCaTopoB coeanHeHne obo3Havaetcs ,I”. KoHaeHcatopsl
MMEIOT BCTPOEHHBIE BHYTPEHHUE Pa3psiaHble PE3UCTOpPbI, CHUXANOLME HanpsiKeHue
10 75V po 10 MuHyT. TpexdasHble U 0gHOMa3HbIE KOHOEHCATOPb! U3roTaBNMBAKOTCS
B MONHOCTbH) M301IMPOBaHHbIX KOPMyCax, M0 3aKady BO3MOXXHA NOCTaBKa KOHAEHCATOPOB
C OfIHVM MOMCOM Ha koprnyce. KoHaeHCaTopbl MOXHO OCHACcTUTb JaTYNKOM AaBNEHNs
(230'V, 50 Hz).

WHCTpyKuUs O MOHTaXy

* He IONYCKaeTCs MexaHuyeckas Harpy3ka Ha ByLUMHIM( NPOXOAHOV M30NSTOp)

* 3aTSHKHOM KNEMMHbIV BUHT ByimHra M12 3atarMBaTth Makc. KpyTALLMM MOMEHTOM
20/25 Nm (corn. Tabnuue BywwmHru)

* 333eMNAOLLMA KOMOUHMPOBaHHLINA BbiBog M10 3aTarBaTh Makc. KpyTALMM
MomeHTOM 15 Nm

* cobrioaaTb paccTosiHME MeXay CTEHKaMU KOHAEHCATOPOB MUH. 60 mm

* 4epe3 HeCKOMbKO AHEN aKcnyaTaumn HeobXxoaUMo NPOBEPUTL ANEKTPUYECKUE
COEANHEHMS 11 BU3yarbHO MPOKOHTPONMPOBATh FTEPMETUMHOCTb KOHLEHCATOPOB

* NPV MaHUNYNSLMAK C KOpycami KOHAEHCATOPOB UMK C knemMmamin 06opynoBaHme
JOIMKHO ObITb pa3psikeHO W KNeMMbI KOHAEHCATOPa 3aKOPOUEHbI.

KoHgeHcaTopsl ¢ OPYrMMK  HanpAXeHnaMKn, MOLLHOCTAMK, 4acToTamu U YPOBHEM
M30naunn, KOTopble He yKa3aHbl B Ta6n14uax, MOXHO M3roTOBUTL MO 3aKasy.
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MEDIUM VOLTAGE CAPACITORS

ZIE|Z

BbICOKOBOJIbTHbIE KOMNEHCALUNOHHbLIE KOHOEHCATOPDI

Technical Data and Limit Values

Rated voltage / HomuHansHoe HanpskeHue:

Rated frequency / HommHanbHas Yacrora:
Standards / CtaHgapTh!:

Max overvoltage

| MakcumanbHO JoNyCTUMOE HanpsikeHue:

Overcurrent (according to above standards)

| MakcumanbHO AoNyCTUMbIN TOK:

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

| UcnbiTaTensHoe HanpsaXxeHue Mexay KnemMmamu:

Test voltage, terminal/case / UcnbiTaTensHoe

HanpsxeHue mexay CoeAWHeHHbIMU KnemmMamu 1

Kopnycom:
Inrush current / YaapHbIi TOK(TOK BKNIOYeHUA):
Losses/ Motepu: - dielectric/auanekTpuka

- total/o6wue
Statistical life expectancy
| Oxmnpaemas ctaTucTMyeckas AONTOBEYHOCTb:
Protection degree / CTeneHb 3awmThbl:

Ambient temperature category
| Kateropuu Temnepartyp okpyxatoLieii cpeabl:

Cooling / OxnaxpgeHue:

Humidity / lonyctmasn oTHocuTenbHas
BNaXHOCTb!

Altitude / BbicoTa Hag ypoBHEM Mopsi:
Mounting position / MoHTaxHoe nonoxeHue:
Mounting / 3akpennenue:

Case / Kopnyc:

Dielectric / Cuctema gnanekTpuka:
Impregnation / UMnperHaHT:

Discharge resistors / PazpsagHble pe3ucTopbl:

UN

fN

Umax

Is

Urr

Utc

tan &

°C

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

50 Hz,Y connection, IP00

Power
MowiHocTb
Qn Dc
[kvar] [mm]
50 145
100 145
150 145
200 145
250 145
300 145
350 175
400 175
450 175
500 175
550 175
600 175
650 200
700 200
1000 200

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

TexHMuyeckue nokasarenu un npepenbHble 3HA4YeHUA

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

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

50/60 Hz

IEC 60871-1 EN60871-1  GOST 1282-88

UN + 10 % up to 8 hours daily Un + 10 % makcumanbHo 8 4acos 3a cyTku

Un + 15 % up to 30 minutes daily Un + 15 % makcumansHo 30 MUHYT 3a cyTku

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 MakcumanbHble 3Ha4eHus)

-51+10%
2,15xUNAC, 10s (4,3xUnDC, 10 s)

According to the insulating level, for 10 s / cornacHo ypoBHto u3onsuum, B Tesermne 10 ¢
max. 300 X In

0,06 W/kvar
0,2 W/kvar

> 130 000 hours /> 130 000 hodin (Standard contitions / CtaHaapTHble ycnosusl)

IP 00 (IP 54 cover on request - up to 12 kV) / IP 00 (no 3aka3y: kpblLLka cO cTeneHbio 3awuTsl IP 54 - oo

12 kV)
-40/C - max. temp. 50 °C/ max. Temnepartypa 50 °C
- highest over period of 24 h: 40 °C / MakcumanbHoe cpeaHee 3HadeHve 3a 24 yaca 40 °C
- highest over period of 1 year: 30 °C / makcumanbHoe cpeaHee 3HaveHue 3a 1 rog 30 °C
-40/D  -onrequest/ no TpeboBaHuto

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 y3kon CTOpoHe Kopnyca)

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

stainless-steel, for indoor/outdoor installation / HepxxaBetoLas cTanb, Ans BHYTPEHHEN W HAPYXKHOM

YCTaHOBKM

all film / all-film

JARYLEC (environmentally-friendly, non-toxic, non-PCB)

| JARYLEC - cuHTETMYECKas XKMAKOCTb, O1Onornyecku yTunmaupyemas, 6es PCB
built-in - 75V, 10 minutes / BctpoeHHble (75 V 5o 10 MuHyT)

TpexdasHble konaeHcatopbl = Tun CPEFS 23-Hanpsxenue (kV)
| mowHocTb (kvar), 50 Hz, coegunenue Y, IP00

Dimensions Weight Drawing No. *)
Pasmepbl Macca Yeprex *)

Hc

[mm] [kg]

170 17 2/3/4
260 19 2/3/4
350 25 2/3/4
450 31 2/3/4
550 38 2/3/4
640 43 2/3/4
590 43 2/3/4
670 54 2/3/4
740 59 2/3/4
810 64 2/3/4
890 70 2/3/4
960 76 2/3/4
910 80 2/3/4
970 85 2/3/4
1305 114 2/3/4

*) PucyHok 2 ans HanpsbkeHus < 7,2 kV
PucyHok 3 ans HanpsbkeHus > 7,2 kV
PucyHok 4 ans HanpsbkeHus > 12 kV
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Single-phase capacitors - type CUEFS 23-voltage/power,

50 Hz, | connection, IP00

Bushings - Porcelain bushings for outdoor installation

Power

MowwHocTb

300
350
400
450
500
550
600
650
700
750
800
1000

Type Insulating level

Tun

M1

C3
C4
C5

YpoBeHb
u3onsiummn
kV]
20/60
28/75
38/95
50/125
701170

ZIE|Z

MEDIUM VOLTAGE CAPACITORS
BbICOKOBOJIbTHbIE KOMNEHCALUNOHHBLIE KOHOEHCATOPDI

OnHodhasHble koHaeHcaTopbl = TN CUEFS 23-HanpsxeHue (kV)
| mowHocTh (kvar), 50 Hz, coeguHenue |, IP00

Dimensions Weight Drawing No. *¥)
Paamepbl Macca Yeprex *)
D¢ Hc
[mm] [mm] [ka]
145 170 14 1
145 250 18 1
145 330 23 1
145 420 29 1
145 520 35 1
145 600 40 1
175 570 45 1
175 640 50 1
175 710 55 1
175 780 60 1
175 850 66 1
175 920 71 1
200 870 75 1
200 930 81 1
200 990 86 1
200 1030 89 1
200 1250 109 1

Standard insulation levels for Uy, < 52 kV

Highest voltage for equipment Um (RMS)

Haubonbluee 3HaueHne HanpsikeHus 06opyaoBaHms, Um ( 9hdeKTUBHOE 3HaYEHNE)

Rated power-frequency short duration withstand voltage (RMS)

HomuHanbHoe kpaTKOBPEMEHHOE UCTbITAaTENBHOE HaNpPsKeHWE CeTeBOI YaCTOTbl ( ApthEKTUBHOE 3HaYeHMe)

Rated lightning impulse withstand voltage (peak)

HomuHanbHoe UcnbiTaTensHOE HanpsKeHUe rpPo30BOro pa3psiaa ( MMKOBOE 3HAYEHNE)

Drawings of Bushings

BywuHri = Kepamudeckve GYLUMHIA [ HAPYXXHON YCTAHOBKM.

Max. operating network voltage Creepage distance Height  Terminals Max. torque Weight

Max. paboyee HanpsikeHue ceTn  PaccTosHue Mexay bywmHramm — Beicota  Knemmbl Max. saTsrusatoLLuit Macca
Um Hs MOMEHT
kV] [mm] (mm] [mm] (Nm] (k]
7122 260 160 M12 20 1,00
17,5 317 232 M12 25 1,20
24 457 274 M12 25 1,80
36 635 315 M12 25 2,50

CraHpapTHble ypoBHM usonsauuu ans Uy < 52 kV
kv] 24 36 72 12 175 24 36
kvl 8 10 20 28 38 50 70

kv 35 40 60 75 95 125 170

Pa3mepb! 6ywmHros

272
315
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MEDIUM VOLTAGE CAPACITORS Z E Z
BbICOKOBOJIbTHbIE KOMNEHCALUNOHHbLIE KOHOEHCATOPDI

Dimensional Drawings [aGapuTHble YepTexu

Drawing No./laGapuUTHbIit 4epTéx 1 Drawing No./laGapuTHbIif YepTéx 2
{

Dc

6)
%30

DETAIL A

DETAILB
210
350
392
430
Drawing No./TabapuTHbIi yepTéx 3 Drawing No./FaGapuTHbIit yepTéx 4

E

B +5

o | Ll
A
L — /7 D9x16
o "\"\"m) )| (
W) WA P11x18
= > _E £
‘ ‘ DETAIL A
430
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PFC CONTROLLER PFR6 / PFR12

PErYNATOP PEAKTUBHOW 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
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.

- THD measurement
- Alarm output
- FCP System (Fast Computerized Program), minimizes the number of ON/

* u3mepenme THD

Perynsatop PFR6/PFR12 HoBblit TMn npubopa
CO34aHHOr0  Ans npocTon U 3apheKTMBHOMN
perynupoBsku. PerynsTtop oTcnexuBaeT cocTos-
HME B pacnpepfenuTenbHoi CeTM M Ha OCHOBE
TOYHbIX W ObICTPBIX PacYETOB MOAKMHYAET MIH
OTKIMIO4YAETOTAENbHbIE KOMMNEHCALMOHHBIE CTYMEHN
Anst OCTUXEHUS Tpebyemoro cos @.
MwkponpoLieccop perynstopa CHUMaeT 4epes
Bxogsl A/D - npeobpasoBatens ceTeBoe
HanpsbkeHne u notpebneHue Toka notpebutenem
(Hanpumep, Lenoro MpeanpusaTUs) W pacCynTbl-
BaET W3 3TOTO OTHOLLEHWS! aKTUBHOI U peaKTUBHOM
MOLLHOCTM CeTH.

Perynsatop npoBoauT pacy&T OCHOBHOW rapMOHUKN
aKTUBHOrO W peaKTUBHOrO Toka B anroputme FFT.
Takum 06pasom obecneyeHa (YHKUNS TOYHOTO
W3MEPEHNS 1 PETYTIMPOBKY 1 B YCIIOBUSIX UCKAXEHNS
NpOTEKaHUs TOKA BbICLUMMM rapMOHUKaMW.

* coobueHue o6 oTkase (alarm)
+ FCP - cuctema 6bICTPOro anroputMa (MUHUMU3MPYET KONIMYECTBO BKIIOHEHUI)

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

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

Accuracy of current measurement: 1%

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

Display:

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

* U306paxeHne BCeX 3HauYeHui Ha OfHOM aucnnee

* U306paxeHne BKIKYEHHBIX CTYNeHeil Ha 0gHOM Aucnnee

* UCTIONHeHWe ANs YA0GHOMo W NPOCTOro ynpaBneHNs

* MPOrpaMMMPOBaHIe NapaMeTpPOB BO BPEMs paboTb

* MONHOCTBIO LiMGIPOBbIE NPOTPaMMUPYIOLLME 1 YNPABAIOLLME SMIEMEHT
* 4 KBagpaHTHas perynsums

TexHuyeckue gaHHble:
MuTatowee 1 namepsiemoe Hanpsbkenne: 400 VAC (+15/-10%), 50/60 Hz
Bxog n3amepsiemoro Toka: TpaHcdopmarop, IN /5
TOYHOCTb U3MEPEHNST HANPSKEHNS: 1%
TOYHOCTb N3MEPEHMS ToKa: 1%
TOYHOCTb U3MEPEHNS COS @: +- 2%
Jucnnen: ogHOPSAHBIN: (3 umdpel,7 cermeHToB,
20 cMMBONOB )

Output: relays, max. 250 V, 10 A, AC1 Bbixoa: pene, max. 250 V, 10 A, AC1
Protection degree: IP 51 CreneHb 3alnTbl: IP 51
Dimensions: 144 x 144 x 62 mm Pa3smepb!: 144 x 144 x 62 mm
Connection: MoacoeaunHeHwue:
12-steps regulator 12-cTyneHyaTbii perynsarop
A B COM1 2 3 4 5 6 C D powER
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PFC CONTROLLER SUPER PFR 6/12

ZIE|Z

PErYNATOP PEAKTUBHOW MOLLHOCTU SUPER PFR 6/12

SUPER PFR6/PFR12 controller brings some
new features to the previous version PFR
6/12. These include the measurement of
current and voltage harmonic distortion,
temperature measurement, RS-485 interface
or automatic setup mode.

Regulator monitors the power system status
and accurately and quickly takes decisions
on the connection or disconnection of
compensation stages in order to reach the
preset target cos phi.

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

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

+ THDI and THDU measurement

+ temperature measurement

+ automatic or manual setup

* interface RS-485

+ alarm output

« FCP System (Fast Computerized Program), minimizes the number
of switching operations

« display of different values on one single display

« totally digital setting and handling

* 4 quadrant PFC

Technical features:

Supply and measuring voltage: 400 VAC (+15/-10%), 50/60 Hz
Current measurement circuit: CT, IN/ 5

Accuracy of voltage measurement: 1%

Accuracy of current measurement: 1%

Accuracy of cos phi measurement: +- 2%

Temperature measurement: 0 to 80 oC

Interface: RS-485, protocol MODBUS, speed 9600, 19200, 38400
Display: 4 lines, 15 digits, 55 icons

Output: relays, max. 250 V, 4 A

Protection degree: IP 40

Dimensions: 144 x 144 x 62 mm

Connection:
12-steps regulator

VL1

VL2 VL3 VLN

Perynstop SUPER PFR 6/12 npepnaraet HekoTopble
HOBblE (DyHKLMW B OTNMYME OT NpedblayLLei Bepcun
PFR 6/12. Hanpumep, u3MepeHue WCKaxeHWi
TapMOHMK TOKa UM HanpshkeHus, U3MepeHue
Temnepatypbl, HTepdenc RS — 485, BO3MOXHOCTb
aBTOMATUYECKON HACTPOMKN perynsiTopa.

PerynsiTop cneaut 3a COCTOSHMEM B CETW M Ha
OCHOBAHMM  TOYHbIX W  ObICTpbIX  pacyéToB
NoACOEMHSIET UMM OTCOEAMHSIET  OTAENbHble
KOMMEHCALMOHHbIE  CTYNEHW [N [OCTUXEHUS
Tpebyemoro cos @.

Mwukponpoueccop perynstopa uvepes Bxogbl A/D
npeobpa3oBaTeniell CHUMAET 3Ha4YeHUs HanpPsKEHUS
ceTu 1 notpebneHue Toka noTpedutensamm (Hanpumep,
3aBoda) W MO HWM pPacCYNTLIBAET OTHOLIEHMS
aKTMBHOW 1 PEaKTUBHOM MOLLHOCTM CeTH.

Perynatop  npoBoAWT  pacyéT  OCHOBHOrO
KO3puLMEHTa rapMOHNK aKTUBHOMO M PEaKTUBHOTO
TOKOB NMpu NomoLyHK anroputma FFT. Takum obpasom
obecneunBaeTcs TOYHAs (YHKUMS M3MEPEHUs ©
PerynupoBKM 1 B YCMOBUSX NCKaXEHUA TOKa BbICLLIMMA
rapMOHMKaMK.

* nuamepenue THDI n THDU

* U3MepeHre Temneparypsl

* PYYHas unu aBToMaTiyeckast HacTpoiika

* nHTepgeinc RS-485

* BbIBOA CUrHana o6 aBapum

+ Cucrema FCP —MWHUMUM3MPYIOLLas KONMYECTBO BKITIOYEHWIA

* n306paxeHne pasnnyHbIX 3HAYEHMIA Ha OQHOM aucnnee

* MOMHOCTBIO LM(POBbIE 3NEMEHTbI 3aaaHns 1 06paboTku AaHHbIX
* 4 KkBagpaHTHas perynuposka

TeXHN4eckue AaHHble:

Mutatowee u nmepsiemoe Hanpsbkenue : 400 B nepemeHHoro Toka (+15/-10%),50/600y
Bxop namepenus Toka: TpaHceopmatop, IN/S

TO4HOCTb M3MepeHus HanpskeHus : 1%

TouHocTb M3meperus Toka: 1%

To4HOCTb M3MepeHus cos @: +-2%

[vnanasoH namepenus Temnepatypsl: ot 0 go +80C

KommyHukaums: nHtepdeiic RS-485, npotokon MODBUS, ckopocts 9600,19200,38400
Hucnneir: 4 pspa, 15 uudpoBbIX paspsgos, 55 CMBOMOB

Bbixon : pene, makc. 250 B, 4 A

CreneHb 3awptbl : IP 40

Pa3mepbl: 144x144x62 mm

Bkntouyenue:
12 cTynenyaTbInn perynsrop
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PFC CONTROLLER NOVAR 1106 / 1114
PErYNATOP PEAKTUBHOW MOLLHOCTU NOVAR 1106 / 1114

General description

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

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

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

Regulator calculates the basic harmonic
factor of the active and reactive currents
using the FFT algorithm. Thus precise

measurement and control are provided even if the current 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
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Technical parameters

desired power factor

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

0,01t07,5A

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

protection degree - front panel IP40 (or IP54)

dimensions - front panel 144 x 144 x 80 mm

250 VAC/4A

0,80 ind. up to 0,90 cap.
automatic or manual

gomn Wi

O6wee onucaHue

PerynsTopbl peakTWBHOA MOLHOCTK Tuna
Novar ~ 1106/1114  3T0  MONMHOCTbK
aBToMaTuyeckne npubopbl, NO3BONAOLLME
ONTUManbHoe YynpaBneHue KoMMeHcaumen
peaKkTUBHOM MOLLHOCTM W pacnonaratoime
MHOTUMM (DYHKLMSIMU.

Mpubopbl Copepxat Lieny TOYHOro M3MepeHus
HanpskeHns W Toka. bnarogaps undposoin
00paboTke U3MepeHHbIX 3Ha4YEHA [OCTUraeTcs
BbICOKAs TOYHOCTb OLIEHKW Kak HemocpencTae-
HHO 3((EKTUBHOrO 3HAYEHUS TOKa TaK W
koappuLmeHTa MOLLHOCTW. Knemmbl nnuTaHus
230V nepemeHHOro Toka cryxat 04HOBPEMEHHO
KaKk BXOJ M3MepsieMoro HanpsbkeHus. Bxop
M3MEpPEHUs TOKa YHMBEpCamnbHbIA AN
HOMWHANBHOTO 3HAYEHUS BTOPUYHOrO Toka UTT
1 Avnm 5 A. Tlpn 3TOM MOXHO NOACOEANHUTL
TOKOBBIA curHan u3 nboi dasbl. Perynatopbl
NPOBOASAT PacYéT OCHOBHOW  FapMOHMKM
aKTMBHOTO U peak-TMBHOTO TOKa anropuTMom

FFT. Takum obpasom obecneyeHa TouHas yHKLMS U3MEPEHWS N PETYNIMPOBKM
11 B YCTOBUSIX UCKAXEHNS! NPOTEKaHWS TOKA BbICLUMMM FrapMOHUKaMK.

- 4 KBaApaHTHOE PerynmpoBaHue
- aBTOMaTUYECKas UMK pyyHast HacTpOka

- usmepenme THD
- nHTepgpeitc RS 232 / RS 485

- coobueHue 06 owmbke (Tpesora)
- BKIKOYEHNE KOHAEHCATOPOB UMW Apocceneit (AekoMneHcaLust)

- U3MEpeHne TemnepaTypbl

Example of typical outside wiring / Mpumep TMNUYHOrO BKNIOYEHUA

NOVAR 1114 - installation / yctaHOBKa
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TexHuyeckue AaHHbIe

Tpebyemblit K03DDULMEHT MOLLHOCTH
Hacrpoiika 3HaueHui KOMMNEHCALMOHHbIX
CcTyneHen

Tok 3mepeHus (ranbBaHN4ecku
pasnenéxHoro)

HarpyxeHHOCTb BbIXOAHbIX pene
nuTaHue

uHTEpENC
3awmra - nepeaHsist naHenb
pas3vepbl - NepeaHss naHenb

0,80 uHa. 0o 0,90 émk.
aBTOMATUYECKas Ui pydHas

0,01 go 7,5A

250 V nepemeHHoro Toka / 4 A

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

RS 232/ RS 485,

ranbBaHNYECKN pa3fenéHHbIi

IP40 (B cnyyae HeobxoaumocTy IP54)

144 x 144 x 80 mm




MV VACUUM CONTACTOR - LVC

ZIE|Z

BAKYYMHbIN 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 napameTphbi
Auxiliary voltage / BcromoraTtenbHoe HanpsikeHve
Rated voltage / HommHanbHoe HanpskeHme
Rated current / HomuHanbHbIi Tok

Trip off power / OTknioyatoLas cnocobHoCTb
Frequency / Yactota

Insulation voltage / YpoBeHb nsonsuuu

Category / Knacc

No. of operations / KonnyectBo BKnHOUYEHNN
Maximum operating power / MakcumanbHasi MOLLHOCTb BKITHOYEHMS
Assembly features / MecTo gaHHbIX

Connections / Pagbémbl

Dimensions / FabapuTbi

Weight / Macca

Standards / CtaHpapTbl

MpumeHeHue

BakyymHble koHTakTopbl LVC pa3paboTaHbl cneupansbHo Ans UCronb30BaHus B
MPOMBILLINEHHBIX YCHOBUSX, rae HeobXoauMMbl MHOMOKpaTHbIE BKIKOYEHNS.
OBbIYHO OHM NPUMEHSIOTCS [AN15 BKMKOYEHNS KOHAEHCATOPOB.

KoHTaktopbl LVC CKOHCTpyMpoBaHbl [N KOMMEHCALMOHHbIX YCTaHOBOK
HanpsbkeHuem ot 3,3 kV go 6,6 kV

TexHuYeckue npeumyLiecTsa

+ BakyymHas gyroracutenbHas kamepa

* TOUHbIA KOHTPOMb SMEKTPUYECKOI Ayr NPU BKIOYEHUM KOHAEHCaTopa
* OueHb AnuTEnNbHbIA CPOK CITYXObl

+ Tp¥ He3aBUCMMbIX BaKyyMHBIX MOMIHOCA, NOMHOCTbIO U30NMPOBaHbI

+ Marble pasmepsbl

+ HebonbLuoi Bec

* Mpoctoe obcnyxuBaHne

TexHuyeckue XapaKTepUCcTUKun

220 Va.c. 110 V d.c. on request / N0 3asBke
6,6 kV

400A

4 kA

50 /60 Hz

72kV

AC3

300 000

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

fixed / OMKCUPOBaHHbIE
350 x 392 x 179 mm
22kg

IEC 60470
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ZIE|Z

CAPACITOR SWITCHING CONTACTORS MC

KOHOEHCATOPHbLIE KOHTAKTOPbI MC

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

MC 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:

KoHgeHcaTopHble  koHTakTopbl MC npeaHasHayeHbl NS BKMOYEHUS
HU3KOMHAYKTMBHbIX KOHAEHCATOPOB C MambIM1 NOTEPSAMU B KOMNEHCALMOHHBIX
YCTaHOBKaX , kak 6e3 apocceneii Tak 1 ¢ 3alLUTHBIMMU APOCCENAMA.
KoHTaktopbl MC umeloT 6rok ¢ Tpemst npeaBapuTenbHbIMU KOHTaKTaMU
nocnefoBaTeNbHO COeAMHEHHBIMY C LUECTbIO BbICTPOPa3PSAAHBIMIA PE3UCTOPaM.
3TM npeaBapuTeNbHbIE KOHTAKTbI 0BECTeunBaloT B NEpBOit (ase BKIOYEHNS
KOHTAKTOpa OrpaHiyeHre MUKOB TOKA BKMoYeHWsl. [lanee HOMUHAMbHbIA TOK
NPOXOAWT Yepes rMaBHble KOHTAKTbI, KOTOpbIEe BKIOYAKOTCS BO BTOPOIA (hase, B
TO Xe Bpems OTKIIoYaKTCs NPeABapUTENbHbIE KOHTAKTHI.

naBHble NpenmyllecTBa;

+ ONeKTpryecKas AONTOBEYHOCTb

+ CHUXeHWe NoTepb BO BPEMS! BKITIOUYEHHS, SHeprocOepexeHme

* BKNtoYeH1e KOMNEHCALMOHHO YCTaHOBKY NapannensHo, 6e3 nepeoLieHKu
napameTpoB

TeXHU4ecKkue XapaKTepUCTUKK:

Complete contactor block  Power/ Rated current/  Frequency of switching  Electrical endurance Auxiliary contacts
(contactor + resistor) MowHocTtb HomuHanbHbIM TOK [ YacToTa BKMNOYEHUIA | AnekTpuyeckas /BcnomorartenbHble
| KOHTaKTOPHbIN KOMNNEKT [ONTOBEYHOCTb KOHTaKTbI:
(koHTaKTOp + pesucTop) (kvar) (A) (per hour/3a4ac)  (operations / Bkno4eHUi)

220-240V 400-440V 550 - 600 V
MC-12 6,7 12,5 18 18 240 200 000 1INO+1INC
MC-18 8,5 16,7 24 24 240 200 000 1INO+1NC
MC-22 10 18 26 26 240 200 000 1NO+1NC
MC-32 15 25 36 36 240 200 000 2NO+2NC
MC-40 20 33,3 48 48 100 100 000 2NO+2NC
MC-50 22 40 58 58 100 100 000 2NO+2NC
MC-65 25 45,7 66 66 100 100 000 2NO+2NC
MC-75 29,7 54 78 78 100 100 000 2NO+2NC
MC-85 35 60 92 92 100 100 000 2NO+2NC
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CAPACITOR SWITCHING CONTACTORS MC ZIEIZ
KOHOEHCATOPHBIE KOHTAKTOPbI MC

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

Rated Operational Power at 50 / 60Hz Aux. Contacts Type Packing Weight
HomuHanbHas mowHocTb npu 50 / 60Hz BcnomoratenbHble KOHTaKTbI Twvn YnakoBka Macca
Ambient Temperature Built-in Add. Coil Voltage 220-240V 50Hz
Temnepatypa okpyxatoLiei cpefbl BcTtpoeHHble  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 K3-32K00 230 1 0,62
33,3 36 55 33,3 36 55 - - 32 K3-50K00 230 1 1,0
50 53 82 50 53 82 - - 32 K3-62K00 230 1 1,0
759 759 1209 603 64 9) 1009 - - 32 K3-74K00 230 1 1,0
80 82 120 75 77 120 - - 6 K3-90K00 230 1 23
100 103 148 90 93 148 - - 6 K3-115K00 230 1 2,3
1) HN.. or HA.. snap-on 1) HN.. unu HA.. Hagepxy
2) HB11 on the left or right side and 1 HN.. or HA.. snap-on 2) HB11 Ha neeoli unu npasoii cmopoxe u 1HB unu HA Hasepxy
3) Consider the max. thermal current of the contactor K3-74A: I, 130A 3) Yyumsbieamb Makc. mennogoli mok ocHo8Ho20 koHmakmopa K3-74A: I 130A
K3-18K.. 992 K3-24K00 ;: ‘:f:s
K3-32K00 '
.—@ 4.5 A
4 2 7 &
;,J A o u -
" 2lals] TET : = :
|-~ s 'j © 13 i
.
50 _ Les
85 {
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CAPACITOR SWITCHING CONTACTORS K3
KOHOEHCATOPHbLIE KOHTAKTOPbI K3

B0
50

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

/-ﬂ5.5

10
25

e dnb @

110

TN

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 I, type gL
(9G).

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

Type / Tun
Max. frequency of switching / yactoTa BKkItoueHni 1/ | 1lvac
Contact life expectancy / [JonroBeyHoCTb Sx103

Rated operational current le / HoMuHarnbHbI ToK le

Fuses gL(gG) / Npepoxpanutenu gL (gG) from/to / ot/go

Circuit Diagram Loz
Wiring Diagram for Quick Discharge Resistors
Make sure that the current of the discharge resistors is
not higher than the rated current (AC1) of the auxiliary

contacts. U3

000
)

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

Aucxiliary Contact Blocks

at50°C/npu50°C A
at60 °C/npn60°C A
A

K3-90K00 99
K3-115K00 =
IO
% ‘# ol\es
ENE ® vt\lest
I i e v e
]{}/5‘1 A i
8 31.5J
Cneuudmkaums

KoHTakTopbl K3- ...K NoaXoaaT Ans BKMOYEHUS HU3KOMHAYKTMBHBIX M 06NnagaloLLmx
HU3KAMM NOTEPSIMM KOHAEHCATOPOB B KOHAEHCATOPHbIX YCTaHOBKaX.
KoHpeHcaTopHbIe KOHTaKTOPbI CHabXeHb! OnepexatoLyMm KOHTaKTaMu1 1 NofaBns-
IOLLMMK pe3ncTopamm YTOObI NUKK TOKa BKMOYEHMS Obinn cHkeHbl Ha < 70 X le.

YcnoBus npumeHeHus

KoHaeHcaTOpHble KOHTaKTOPbl YCTOWYMBBLI MPOTMB MPUrOPaHWsS KOHTAaKTOB Ha
npeanonaraembln NuKoBbIN Tok BkMtodeHus 200 x le. Mpegoxpanutenn gL(gG)
Heobxoaumo 6paTtb 13 pacyeta Ha 1,6 M 8o 2,5 x le.

TexHUYEeCKME XapaKTepPUCTHUKM
cornacHo IEC 947-4-1, |EC 947-5-1, EN 60947-4-1, EN 60947-5-1, VDE 0660

K3-18K K3-24K K3-32K K3-50K K3-62K K3-74K K3-90K K3-115K

240 240 240 120 120 80 80 80
250 150 150 150 150 120 120 120
18 28 35 48 72 105 115 144
18 28 35 48 72 87 108 130
35/63  50/80  63/100 80/160 125/160 160/200 160/200 160/250

Cxema BKNKOYeHUs

Cxema BKNIOYEHNA ANA NOAKMIOYEHUSA PE3UCTOPOB C ObICTPLIM
paspsgom
Heobxoaumo cnegutb 3a Tem, 4Tobbl ObICTPOPa3PSAAHbIA TOK He
npeBbICU HOMUHaNbLHBIN Tok (AC1) BComoraTenbHbIX KOHTAKTOB.

M

;]

2
PykoBoACTBO N0 MOHTaxy:
MwH1MarnbHOe paccTosHWE PE3VCTOPHO CMPan 1 COCEAHMX YacTen
80mm
3anpetLyeHsbl kakue-nubo roproymne matepuansl B BnvkanLleM oKpyxeHuu.

Bnoku BcnomoratenbHbIX KOHTAKTOB

Rated operational current Contacts / Type Packing Weight
| HoMUHanbHbIN TOK KoHTaKTbI | Tvn | YnakoBka [ Macca

AC15 400V AC1 Pasmbik. 3aMmblk.

230V 690V KOHTAaKT KOHTaKT
A A A For contactors / gnsa koHTakTopa NO NC ks kg
6 4 25 K3-10..do K3-115.. - 1 HAO1 10 0,03
3 2 10 K3-24.. do K3-115.. for side mounting / ans noacoenunHeHus ¢ 6oky 1 1 HB11 10 0,02
3 2 10 K3-18.. do K3-115.. 1 - HN10 10 0,02
3 2 10 K3-18.. do K3-115.. - 1 HNO1 10 0,02
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MV INRUSH CURRENT REACTORS 7,2/12 kV - OUTDOOR
BbICOKOBOJIbTHbIE PEAKTOPbI BKITFOYEHUA 7,2/12 KV

— BHELWWHEIO UCMNOJNHEHUA

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.

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

Dimensional Drawing

T
= g
| : J

j——
15__15 B \2

c

RMV-260

I (A) L(mH)
50 350
60 250
100 100
125 50
175 30
RMV-330

1(A) L(mH)
60 450
75 350
90 250
125 100
200 50
250 30

Type
| Tun

RMV-260
RMV-330

MpumeHeHune/KoHcTpyKuua

CneuwanbHas KOHCTPyKUWs npegHasHaveHa pnns BB
KOMMeHcaLOHHO 6aTapem BHELLHEro UCTIONHEHNS B KAYECTBE
OXpaHbl KOHAEHCATOPOB OT OYEHb BBLICOKWX 3HAYEHUI TOKOB
BKMoYeHus(inrush current). MakcumanbHoe HOMUHaNbHOE
HanpsikeHue peakTopos 12 kV, HoMWHanbHbIe TokK 40 250 A.
TV BO3AYyLLUHbIE PEaKTOpbI 3an1Thl CMOJION.

labapuTHbIN YepTeX

mm
260
330

Weight / Macca (kg)
13

14
16
14
14

Weight / Macca (kg)
20

21
26
22
22
23

B
(%)
mm
130
150

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

28



MV INRUSH CURRENT REACTORS 7,2/12 kV - INDOOR Z E Z
PEAKTOPbI BKITIOYEHUA BbICOKOI'O HAMPAXEHUA 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*.

MpumeHenue/KoHCTpyKuUmMA

CraHpapTHas  KOHCTpyKums — TpexdasHbiX
Jpocceneit npeaHa3HadYeHa Ans BbICOKOBOMLTHOM
KOMMEHCaLMOHHON OaTapen B kauecTBe OXpaHbl
KOHOEHCATOPOB OT BLICOKMX 3HAYEHWA TOKOB
BKItoYeHus(inrush

current).  MakcumanbHoe — HOMWHanbHOe
HanpsxxeHne Aapocceneit 40kB, HOMWHanbHbIE
Toku 10 250 A . TunoBble HanpsxeHns 7,2 n 12kB.
KoHCTpykumst cospaHa [ns TemnepaTtypHOro
knacca msonsiyum F.

Temperature class/Knacc Temnepatypbi: F
Cooling/OxnaxaeHue: AN
Protection degree/CTeneHb 3awuTs! : IP 00
Dimensional Drawing [abapuUTHbLI YepTex

] 1
L E J
T~ =1
< B 4
Type Un In Lo Outer dimensions Mounting holes span Weight /
[ Tvn | TabapuTHbIe pa3mepbl | MoHTaxHble oTBEpCTHA Macca
(kV) (A) (mH) (mm) (mm) (kg)
A B c D E 6]

IC reactor 7,2 kV, 50 A, 0,05 mH 7,2 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 1" 19,3
IC reactor 7,2 kV, 100 A, 0,05 mH 7,2 100 0,05 465 430 397 405 362 1 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 1 354
IC reactor 7,2 kV, 200 A, 0,1 mH 7,2 200 0,1 473 600 480 413 465 1" 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 1 47,8
IC reactor 12 kV, 200 A, 0,1 mH 12 200 0,1 650 560 498 590 450 1 57,4
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SPLIT CORE CURRENT TRANSFORMERS
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, 1Aor1,5V
- high accuracy and reliability

Technical Characteristics

Highest voltage for equipment / MakcumansHoe HanpskeHue ceTu:
Rated insulation level / YpoBeHb nsonsuuu:
Frequency response / YacToTHas xapakTepucTuka:
Rated short-time thermal current / Tepmuyeckuit Tok:
Rated dynamic current / YgapHblIi TOK KOPOTKOrO 3aMblKaHUS:
Transformers ratio, rated output and accuracy class

| KoathdmumeHT TpaHcdopmaLym, HOMUAHaNbHas MOLLHOCTb U KNAce TOYHOCTH:

Thermal class / Knacc TennocTonkocTy:

Use / UcnonHehue:
Coating / Kopnyc TpaHcdopmaTopa:

Secondary terminal box / kpblLLKa KieMM BTOPUYHON OOMOTKN:

Standards / CtanaapTb!:

Dimensions and weight

Tun

TP-23 20 30 51

TP-58 50 80 78

TP-88 80 80 108
TP -812 80 120 108
TP - 816 80 160 120

89
14
144
144
184

MpumeHexue

TpaHccopmatopbl cepun TP Bbinu
cneuuwansHo  paspaboTaHbl  Ans
NErKoro  MOHTaXa B HOBble W
CylLecTBytoLMe KOHTypa. bnaropaps
pasbEMHOMY CEPAEYHWKY —TpaHc-
hopmaTopbl MOXHO YyCTaHaBnMBaTh
6e3 npepbiBaHus kabens wnn LuH.
YcTaHoBKa cTargapTHbIX UTT 0BbluHO
TpebyeT pa3pbiBa NePBUYHOTO KOHTYPa
" HaHU3bIBaHUS TOKOBOTO
TpaHcdopmatopa Ha kabenb wnm
LUMHY, UNK MofCoeanHeHe kabens K
MepBNYHBIM  KNEMMaM  TOKOBOTO
TpaHcthopmatopa. TpaHcdopmaTopbl
cepun TP MOXHO NPOCTO PackpbITh 1

YCTaHOBUTb 6es npepbiBaHMA NOCTYNNEHNA TOKa U Takum 06p330M COKOHOMUTb

3atpatbl Ha YCTaHOBKY.

naBHble npeumyLecTBa TpaHcopmaTtopoB TP aBnstoTCA:

* Malble pa3mMepbl U NPOCTOTa MOHTaXa

* GonbLuoe BHYTPEHHEE OKHO, KOTOPOE MO3BONAET MOHTaX Ha 6onbLUMX

kabensx v WmHax

+ GOMbLUOI iManasoH pasMepoB, MO3BONSIOLMI NO[oGPaTL COOTBETCTBYHOLLMIA

TpaHcopMaTop NSt KOHKPETHBIX Cry4aeB

* BbICOKasl CTeNeHb U30MsALMM MEXAY NepBUYHON 1 BTOPUYHO 0OMOTKOM
* TOKM NepBuyHoit 06moTkm o1 100 go 5000 A

* BTOPUYHbIA BbIxog SA, TAum 1,5V
* BbICOKAsi TOYHOCTb W HAZIEXHOCTb.

TeXHN4ecKkue xapaKTepucTuKu

0,72kVAC

3kVAC

Linear 50 60 Hz / lin. 50 60 Hz /

60 IN

2,5 It

Depending on types (.../5Aor .../[1 A)
/ 3aBucut ot Tvna (.../5Aor .../[1 A)

Pasmepbl 1 macca

E

110
145
145
185
245

F

34
32
32
32
52

Indoor / BHyTpeHHEE

Self-extinguishing / camosatyxatowlas nnactmMacca

Sealable / oneyaTbiBaeMblit (BO3MOXHOCTb NOCTABUTL MIIOMOY)
IEC 185, VDE 0414, UNE 21 088-1, UL 94

47
32
32
32
47

H I Weight

Macca
40 32 0,75 kg
32 33 0,90 kg
32 33 1,00 kg
32 33 1,20 kg
52 38 3,50 kg

30



MV INSTRUMENT TRANSFORMERS

ZIE|Z

BB AINMNAPATHbLIE TPAHC®OPMATOPDI

Application/construction

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 [EC 60044-1, IEC 60044-2, CSN EN 60044-1, CSN
EN 60044-2, GOST 1983-89 and DIN 42600/1983.

HasHaueHue/KoHcTpykuums

AnnapaTtHble TpaHcOpMaTOpbl TOKA W HanpsbkeHUs npegHasHauveHbl Ans
M3MEPEHNST M 3alUMTbI  pacnpefenuTenbHoro  06opynoBaHUS  BbICOKOrO
HanpsKeHUs1 BHYTPEHHErO 1 BHELUHETO UCMOMHEHWS, AN1S HAaNpSKEeHUs CUCTEMbI
B npegenax 3.6-40.5 kV. TpaHcopmatopbl otBevaet TpebosaHuam |EC
60044-1, [EC 60044-2, CSN EN 60044-1, CSN EN 60044-2, GOST 1983-89
1 DIN 42600/1983.

Current transformers/TpaHctopmaTopbl Toka

OUTDOOR/BHELIHEE UCMONHEHKUE

Type/Tun Voltage/ Primary current/ Secondary current/ Power/ Weight/
Hanpsikenue Uy nepBUYHbIN TOK IN BTOPWYHbIN 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/BHYTPEHHEE UCMONTHEHUE
Type/Tun Voltage/ Primary current/ Secondary current/ Power/ Weight/
Hanpsbkenune 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/BHELLHEE UCNONHEHUE
Type/Tun Voltage/ Primary voltage/ Secondary voltage/ Power/ Insulators/ Weight/
Hanpsikenue Un MepBuyHoe HanpsikeHne  BTopuyHOe HanpskeHue 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/BHYTPEHHEE UCNONHEHUE
Type/Tun Voltage/ Primary voltage/ Secondary voltage/ Power/ Insulators/ Weight/
Hanpsikenue Un MepBuyHoe HanpsikeHne  BTopuyHOe HanpsxeHue MowHocTb BriBoAbI 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:

OEZ.

PII0N o
' { § 125.ﬂ.
. ngt =y
51 bl

2 8ce

) J a

MpumeHeHne
MPEAOXPAHUTEIN : HoxeBble npegoxpanuTenbHble BCTasku cepun PN oTnnyatoTes
BbICOKOW  BbIKMOYATENbHOA  CMOCOBHOCTHI), BBLICOKOW — TOKOOTPaHWYMBAKOLLEN
CNOCOOHOCTBI0 M HU3KUMK 3HAYEHWUSIMI MEPEHAMNPSIKEHUS! BO3HMKLLIETO BO BpEMS
AEeCTBUS NpeaoXpaHNTENbHOM BCTaBKU. OTU NPeAoXpaHNTENbHbIE BCTaBKM NPUMOAHDI
NPUMEHEHUS B NPELOXPaHUTENbHLIX PasbefuHUTENsIX,HA  MNaHKax
npegoxpaHuTenen 1 B rHé3fax npeaoxpaHuTenen.

MPEAOXPAHUTESBHLIE PASBEOVHUTESIN : 06blyHbI NpesoxpaHuTenbHbIi
pasbeauHutens FHO00 npegHasHayeH Anst HOXEBbIX NPEAOXPaHUTENBHBIX BCTaBOK
cepumn 000. Mo3eonsieT Ge30macHo OTKMOYaTb HOMWHANBHLIE TOKM U CBEPXTOKW B
COOTBETCTBUM C KNAacCOM NPUMEHEHMS U paboyero HanpsikeHus!.

ans

TeXHUYeCKMe XapaKTepUCTUKM
NPEOOXPAHUTENMN:
HomunansHoe Hanpsikerue : AC 500 V / DC 250 V
Boikntovatowas cnocobHocte 120 kA/AC 500 V / 50 kA/DC 250 V
NPEOOXPAHUTENBHBIE PASBEOVHUTENN :

HomuHansHoe HanpsikeHne AC 690 V/ DC 440 V

HomuHansHsIn Tok 160 A, 250 A, 400 A, 630 A

Tunosow psg
MNMPEOOXPAHUTENMN:

OEZ,

PHGH o5

160A

E 400
T T30 e
IEE tatq

® ¢

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

FUSE SWITCH-DISCONNECTORS:

NMPEJOXPAHUTENBHBIE PASBEVHNTENN

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

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

MpumeHexue
BricTpopaspsaHble pesucTopbl cepun RD yctaHaBnuBarotcs ans 6onee GbiCTpoil u
BCMeACTBME 3TOr0 Bomnee TOYHOM PerynupoBKN YCTaHOBKY.

Mpv nomowy RD pe3ncTopoB Bpems paspsiga OTAEMNbHbIX CTyNEeHeN CokpallaeTcs A0
meHee yem 10 cek. PerynupoBanue B 3TOM Criyyae MOXET Mpow3onTn 3a Gonee
KOpoTKoe BpeMsi, Yem onpegenseT ctaHaapT |EC 60831-1, koTopoe npeanonaraet
paspsig [0 OCTaTOYHOrO HanpsbkeHust 75V oo 3 MUHYT.

Peauctopbl npucoeanHeHbl MpyU MOMOLLM [OMNONMHUTENBHOTO KOHTAaKTa KOHTaKTopa

Takum obpasom |,

BKIMKOYEHHbBIM.

Tabnuua molwHocTel

Resistance / Conpotuenenue
@]
2x 1500
2x 1000
2x 1000

YTO MpW OTKIMIOYEHHOM KoHAeHcaTope RD pesucTop octaéres

Loss power / MowHocTb noTepb

W
2000

2000
1000
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LV AUTOMATIC CAPACITOR BANKS

KOMNEHCALUMNOHHAA 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 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 Tuna
MPOMBILLSIEHHBIX CETAX HW3KOrO HaMpsHKEHWs AN KOMMEHCaLuuu peaKkTWUBHOM
MOLLHOCTW 3MEKTPUYECKMX NOTPEOUTENEN NHOYKTUBHOTO XapakTepa .

QR cnyxat B

KoHcTpyKums

KomneHcaLmoHHble yCTaHOBKM CKOHCTPYMPOBaHbI B LiKadhax M3 NUCTOBOM CTanm
(ons psga ycTaHOBOK HW3KOWM MOLLHOCTW LiKadbl NMpeaHasHayeHbl  Ans
BbIBELUMBAHWS Ha BEPTUKAMBHYH KOHCTPYKLMIO).

YCTaHOBKW YKOMMIEKTOBaHbI PETYNATOPOM , KOHTaKTOpamu C PE3VCTOPHbIM
BKIIOYEHWeM, LunmuHapuyeckumm koHpeHcatopamn ZEZ SILKO (koHCTpyKums
MKP,cyxve), npegoxpaHutensmu . Bce ycTaHOBKM Takke CHabXeHbl rMaBHbIM
Bblkntoyatenem  (Tp€xdasHblil BbIKMOYATENb WAWN NPEeAOXPaHUTENbHbIN
pasbeanHUTEND).

CraHgapTHbie pagabl (N0 MOWHOCTAM)

Tun MowHocTb

QRC 4,5 - 35 kvar (HacTeHHble)

QRN 10 — 87,5 kvar (HacTeHHble)

QRS 75 - 150 kvar (HacTeHHble)

QRV 110 — 400 kvar (cTaHpapTHbIE)

QRG 300 — 1200 kvar (cTaHpapTHbIE)

QRF 60 — 920 kvar (3aLLmEHHbIE )

QRR 60 - 1260 kvar (c BbICTPBIM NEpekoyeHneM)

[ononHutenbHaa 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

MpumeHeHne
YctaHoskm Tuna SCB, ACB npeaHasHaueHbl Ans MHAMBUOYaNbHON
rpynnoBON KOMMEHCALMM B CETSX BbICOKOTO HAMPSHKEHMS .

unn

KoHcTpykums

KomneHcaunoHHble ycTaHoBku Tuna SCB ckoHCTpywpoBaHbl B Lkadax 13
NCTOBOW CTaNN UNKW B CTaNbHbIX paMax — Mo XEeNaHWio 3aKkasumka.
CraHpapTHas KomnnekTauus ycTaHoBkM BkntovaeT BB koHpencatopbl ZEZ
SILKO (TpéxchasHble unu ogHohasHble KOHOEHCATOPbI BKIHYEHHBIE B 3BE3MY,
WNW B [OBOVHYI0 3BE3[y), KOMMNEKT NpefoXpaHWTEnbHbIX Aepxartenei
C COOTBETCTBYKOWMM Habopom npepoxpaHutenen . Mo XenaHuio MOXHO
YCTAHOBKY [JOKOMMNEKTOBaTb BO3AYLHLIM PEaKTOPOM BKMIOYEHUS Ans
OrpaHNYeHNs NEPEXOAHbIX ABMNEHWIA, NPK HEOBXOANMMOCTM APYTUMI OXPaHHBIMM
1 U3MepUTENbHBIMU 3nemMeHTamm (GanaHcoBas oxpaHa, 3alUTHbIA LPOCCenb,
M3MepuUTenbHbI TpaHc(opMaTop Toka, W3MEpUTEmbHbIA TpaHchopmaTop
HanpspkeHus ..).

B cnyyae Gonee CNOXHbIX TEXHOMOTMYECKNX PELUEHWA MOXHO MPEeanoXuTb
ynpaBnsemMyto YCTaHOBKY YKOMMNEKTOBAHHYIO [OMNOMHUTENBHO PErynsTtopom u
BaKyyMHbIMW KOHTaKTOpamm.

TexHUYeCKMe XapaKTepUcTUKM
Hanpsikenue: fo 22 kV
MowHocTs: go 10 MVAr
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MV CAPACITOR BANKS Z E Z

YCTAHOBKW KOMIMEHCAL A 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 npefHasHadeHb! Ans HAMBMEOYaNnbHON UK rPYNMOBON KOMNEHCaLMN B
ceTax BH.

KoHcTpykums

YcraHoBky komneHcaumm Tuna SCA CKOHCTPYMPOBaHbI B CTaMNbHbIX paMax

- COrNacHo NoXenaHui KNMEeHTOB.

CraHpapTHoe UcnonHeHve yctaHoBku conepxut BB koHpeHcaTopsl ZEZ SILKO (TpéxdasHble
UnW opHodasHble KOHLEeHCaTopbl BKIOYEHHbIE B 3Be3ay. Mpu HeobxoaumocTy B [BOIHYHO
3Be3ay, Habop aepxateneit npefoxpaHUTenelt ¢ COOTBETCTBYHOLMMM NpefoXpaHnTensamm. B
3aBUCUMOCTM OT 3anpoca BO3MOXHO [JOMONHWTL YCTAHOBKY BO3AYLUHbIM peaKkTopom
BKIMIOYEHUS! NS OTPaHWYEHUs NEPEXOAHbIX SBMEHWA, MpU HeoDXOAMMOCTW U Lpyrumu
OXpaHHbIMI W M3MEpUTENbHBIMU dneMeHTamu (banaHcHas oxpaHa, 3alWTHbIA Apoccenb,
M3MEPUTENbHBINA TPaHC(OPMATOP TOKA, M3MEPUTENbBHBIN TPAaHC(HOPMATOP HAMPSKEHNS ...)

TexHu4eckue AaHHble
Hanpspkenus: go 132 kV
MOoLLHOCTb: COrMacHo 3asiBKu
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Production program NMpousBoacTBeHHaA nporpaMmma

Power capacitors (LV and MV) KoHaeHcaTopbl Anst KomneHcauuy peaktueHoi MowwHocTy (HH 1 BH)
Capacitors for power electronics KoHaeHcaTopb! ANst CUMOBOM SMEKTPOHUKIA
Induction heating capacitors KoHaeHcaTopb! ANst MHAYKLUMOHHOTO Harpesa
Surge MV capacitors 3awwmTHble BB koHgeHcaTopbl
Capacitor banks YcTaHoBKW KoMieHcaumuy peakTusHoit MowwHocTy (YKPM HH v BH, BCK)
Detuned reactors (LV and MV) 3awwuTHble gpoccenu (HH v BH)
Inrush current MV reactors TokoorpaHu4MBatoLLme peakTops! BkMoueHus BH
PFC contactors (LV and MV) KoHgeHcaTopHble koHTakTops! (HH 1 BH)
PFC controllers Perynstopbl Ans KOPPEKTUPOBKM KOI(MULIMEHTA MOLLHOCTM
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