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Bawiwn 3apgauun...

ONTMMN3MPOBATb 3HEpPronoTpebieHe

* CoKpaTUTb PacxoAbl Ha OMaaTy 371eKTPO3HEPrnn
* CoKpaTuTb NOTEPU 31eKTPO3HEPTUN
*  CokpaTuTb Bblbpockl CO,

[TOBbICUTb HAZlEXXHOCTb 3]'I€KTpOCH86>K€HI/IF|

* KomneHcnpoBaTb BpeHble /18 TEXHOI0MMYeCcKoro npoLecca NpoBasbl HanpsiXkKeHUs
° [pefoTBPaTUTL HEXenaTeNlbHble aBapUiiHbIE OTK/IHOUYEHNSA 1 NepepbIBbl
3N1eKTPOCHaBXeHMSs

YBennuuntb 3¢pPekTBHOCTL Baluero
br3Heca

*  ONTMMK3NPOBaTb Pa3Mep YCTaHOBKM

° YMeHbLUNTb rapMOHUYECKME NCKAXKEH WS C LieNIbio NpeoTBpaLleHns
npexzaeBpeMeHHOro cTapeHust 060pyA0BaHNA 1 NMOPYN ero YyBCTBUTENbHbIX
KOMMOHEeHTOB

... N Hall peLUEeHNA...

A :

BeBepgeHue

KomMmneHcauus peakTBHOM MOLLHOCTU

MpucyTCTBME PeakTVMBHOM 3HepPrun B 3M1eKTPUYecKol ceTu MPUBOAUT K BO3PaCTaHWUIo
JINHEHbIX TOKOB, NepejatoLLX Harpy3ke HEO6X0ANMOE KOIMYECTBO akTUBHO SHEprmu.

OCHOBHbIe MOCNeACTBUSA 3TOMO ABNEHUS:

° HeO6XOAI/IMOCTb yBe/INYEHNA CeYeHNa NPOBOAHNKOB NNHNA 3/1ieKTponepeiayn n pac-
npeaennTesibHbIX ceten;

¢ 4YacTble nepenajbl HanpsaXXeHua B pacnpeaennTelbHbIX TNMHNAX;

¢ AOono/IHUTEe/NIbHble MOTEPU MOLLHOCTW.

s NpoMbILLNEHHBIX NOTpebuTenein 3To NPUBOAUT K BO3PACTaHWUIO PAcXoA0B Ha onnaTy

3N1€KTPO3HEPrnK, YTO BbI3BAHO:

° wTpadHbLIMN HaAbaBKaMu, HakNaAblBaeMbIMU MOCTaBLLMKAMU 3N1E€KTPOSHePrnn 3a ns-
ObITOUHYHO PeakTUBHYH MOLLHOCTb;

° yBeNnM4yeHnem noTpebaeHns NosHOM MOLLHOCTY (M3MepsieMoit B KBA);

° MOBbILLIEHHbIM 3HepronoTpebieHNneM BHYTPU 3N1eKTPOYCTaHOBOK.

Lenb koMneHcaumm peakTUBHON MowiHocTy (KPM) - onTuMmsaums paboTbl 31eKTpoy-
CTAHOBKM 3a CYeT CHUXXEHWS 3HepronoTpebeHns 1 yBennyeHns AoCTYMHOM MOLLHOCTY.

Kpome Toro, KPM no3sonsieT ymeHbLUNTb BbI6poChl CO, 1 COKPaTUTL Pacxodbl Ha 3ek-
TpO3Hepruto B cpegHeM Ha 5-10%.



ONTUMUN3NPYINTE INEKTPNYHECKNE CETU
N COKpaATUTE pacxoAbl HA 3N1EKTPOIHEPT IO

Koppekunsa KoapduumeHTa MOLLHOCTI

Kaxaas anekTpuyeckas MallnHa NOTpebnseT Nav NMpon3BOAUT aKTUBHYIO (M3MepsieMyto
B KBT) 1 peakTuBHytO (M3MepsemMyto B KBApP) MOLLHOCTL. X BEKTOPHaA CyMMa SiB/ISieTCA
MONHOM MOLLHOCTBIO, U3Mepsiemoli B KBA: (kBA)? = (kBT)? + (KBAp)2.

OTHOLLEHNe aKTUBHOM MOLLHOCTU (KBT) K nonHon (kBA) Ha3biBaeTca KO3dPULMEHTOM
MoLLHOCTK (KM).

KM = (kBT) / (KBA).
3agaderi KPM aBnsetca yBenmuyeHne KM nam «koppekLmsa Ko3dduumeHTa MOLLHOCTU».

O6bIYHO OHa pewaeTca nyteM NnogkNK4YeHnA K CeT KOHAEHCAaTOPHbIX 6aTape|7|, npowus-
BOAALLIMX PEAKTUBHYH 3HEPrio B Konm4yecTee, JOCTaTOYHOM A/19 KOMNeHCaL i peakTnBe-
HoM MOLHOCTH, BO3HVIKaI-OU.|,EI7I B Harpyske.
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YBennubTe Hae>XXHOCTb 1 6€30MacHOCTb
BaLlunXx 31eKTPoyCcTaHOBOK

KayecTBO 1 HAAEeXHOCTb

° HenpepbIBHOCTbL paboTbl 6aarojaps BbICOKMM XapakTepUCTUKaM 1 ANUTEeNbHOMY
CPOKY CyX6bl KOHAEHCAaTOPOB.

* 3asogckue ncnbltaHna 100% npogykumu.

° Pa3paboTka 1 NpoeKkTUpOoBaHMe B COOTBETCTBUN CO CTPOrMMU MEXAYHaPOAHBIMIN
CcTaHAapTaMu.

be3onacHOCTb

* lcnbiTaHHbIe 3aLLMTHbIE YCTPOCTBA, BCTPOEHHbIE B Kaxayto dpa3y KoHAeHcaTopa.

* [pepgoxpaHuTenb C MEMBPAHO N36LITOYHOIO AaBNeHNs 415 6e30MacHoro
0TCOeANHEHMS KOHZAEHCATOpa B KOHLLE CPOKa CyX6bI.

* Bce ncnonb3syemMble MaTepuasnbl U KOMMOHEHTbI He CofepXKaT NOANXI0PUPOBaHHbIX
6ndeHnnos (MXB).

2PPeKTUBHOCTb N NPOUN3BOANTENBHOCTD

° VIHHOBALMOHHAas 3proHOMNYHAs KOHCTPYKLMS, obecneynBatoLLas yA06CcTBo
YCTaHOBKM W MOAKNOYEHUS.

* CneumanbHast KOHCTPYKLMSA KOMMOHEHTOB, COKPaLLaoLLas BpemMs MOHTaxa 1
06CNYyXMBaHNS.

° Bce KOMMOHEHTbI 1 peLLeHs AOCTYMHbI Yepes CeTb HaLLUWX ANCTPUOLIOTOPOB 1
napTHepoB.

@ 4 BeegeHue



HoBbIN nNoAaxoAa K co34aHnto
3NEeKTPOYCTaHOBOK

BcecTtopoHHee npeanoxeHue

O6opyzoBaHvie KPM 1 ¢uabTpaLmy rapMOHUK BXOAWUT B KOMTIEKCHOE NMPeaioxeHue
MPOAYKTOB, MOMHOCTbI CKOOPANHMPOBAHHBIX A/ PELLeHWst BCeX 3ajau Mo pacnpegene-
HIO 3N1EKTPO3HEPTN CPEAHETO U HU3KOTO HaMpPSKeHWS.

Bce 311 NPOoAYKTbl COBMECTUMbI MO MeXaHNYEeCKNM, 3NTIEKTPNYECKM N KOMMYHKaUMOH-
HbIM XapakTepncTnkam.

370 MO3BONISIET ONTUMMU3MPOBATL 3/1IEKTPOYCTAHOBKY U CAenaTb eé 6onee adpdekTUBHOM
3a cueT:

° HEMNpPepbIBHOCTY 31EKTPOCHABXEHNS;

° yMeHbLUeHVsi MOTepb MOLLHOCTY;

° rapaHTUPOBaHHOI BO3MOXHOCTY pacLUVpeHus;

* 3¢deKTUBHOrO yNpaBieHUs U KOHTPOIS.

Takum 06pa3oMm, y Bac ecTb BCE He0H6X0AMMOE ANSt CO3LAaHNSA ONTUMU3NPOBAHHOM 3neK-
TPOYCTaHOBKM — HaZEXHOW, pacluMpseMoi N COOTBETCTBYIOLLEN AeCTBYOLWMM CTaHAap-
Tam.

NHCTpYMEeHTbI A5 NPOEKTUPOBAHNSA U
KOHPUIypMpPOBaHMS 3N1eKTPOYCTaHOBOK

Ncnonb3ys npoaykTel Systeme Electric, Bel nony4aeTte NoaHbIA HA6OP MHCTPYMEHTOB ANS
paboTbl 1 HaCTPOMKM Hallero obopyAO0BaHNS B COOTBETCTBUW C JelCTBYOLWMMN CTaH-
AapTamMu 1 O6LLENPUHATON MHXEHEPHON NPakTUKON. K TakuM MHCTPYMEHTaM OTHOCATCS
perynsapHo 06HoOBASIEMble TEXHUYECKNE OMMCaHNS W PYKOBOACTBA, KOHPUIYPaLMOHHOE
nporpamMmHoe obecrieyeHve 1 yyebHble Kypchbl.

MocKonbKy KaXAasi 3NeKTPOYCTaHOBKA YHWKaNbHAa, TO YHWUBEPCA/bHOMO
peLleHuns He cyLlecTByeT. MHOrouMcaeHHble KOMBMHALMM 060pyA0BaHNSA
No3BOJIAT BamM A06UTLCA MOAHOM MepCoOHaNM3aUUN TEXHUYECKUX peLle-
HUA.

Tem cambiM Bbl cMOXeTe BblpasvTb CBOV TBOPYECKMI MOTeHLUMan 1 noj-
YepKHYTb CBOV OMbIT B MPOEKTMPOBaHWM, pa3paboTke 1 3KcrayaTaumm
371eKTPO060oPYAOBaAHNS.

> 3HaHus Systeme Electric, o6begnHeHHble ¢ BallyM OnbITOM 1 TBOPYECKAM

noTeHuManomM, Mo3BonAT Bam co3jaBaTb OMTMMalibHble MO COCTaBy,
HaZeXHble 1 paclivpsieMble YCTAaHOBKY, COOTBETCTBYHOLLME AeliCTBYHOLLMM
HopMaM.
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3a4yeM HY>KHO KOMMNEHCUPOBATb PeAKTUBHYH

MOLLUHOCTb?

Uunpkynaumsa

peakTUBHOW 3Heprumn

B pacnpejenntenbHbiX

Lenax NpUBOAUT K

yBe/IMYEHMIO TOKa, UTO

Bbl3bIBaeT:

° reperpysky
TpaHchOpMaTopos;

° reperpes CUI0BbIX
Kabener;

°  JONONHUTENbHbIe
notepu;

° CUNbHOEe NajeHune
HanpsXXeHns;

° yBennueHue
3HepronoTpebneHus
1 pacxofoB Ha onnaty
3N1eKTPO3Heprny;

° yMeHbllleHune
pacnpegensiemori
AKTVBHOM MOLLHOCTW.

Jo

P

Q

S

B sekmopHom npedcmaeneHuu
Ko3gp@uyueHm mowHoCcmu
(P/S) paseH cose

o .

MpyHLUMN KOMMEHcALUN peakTUBHOM MOLLHOCTI

Bo Bcex ceTax nepemMeHHOro Toka noTpebnseTcs ABa BUAA MOLLHOCTM — aKTUBHas 1

peakTVBHas.

° AKTUBHas MoLHOCTb P (kBT) - 3T0 none3Hast MOLLHOCTb, MoTpebsiemas
Harpyskamu, TaKMMu Kak 371eKTpoABuraTenin, 1amrbl, HarpesaTenu, KOMMNbHTepbI
N T. 4. OHa NONHOCTBIO MePexXoAuT B MeXaHNYeCKy MOLLHOCTL (paboTy), Tenio nav
cBeT.

* PeakTmBHas MoLHOCTb Q (KBAp) pacxodyeTcsa TOIbKO Ha CO3JaHne MarHUTHbIX
nosel B cepAeyvHnKax aieKTpUYeckmx MallviH, ABuratenein n TpaHcdopmaTopos.

MonHas MoLHOCTb S (KBA) ABNSIeTCA BEKTOPHOM CyMMO aKTUBHOM 1 peakTUBHOM
MOLLHOCTW.

Linpkynsumsa peakTUBHON MOLLHOCTI B 31EKTPUYECKON CeTU MPUBOANT K CEPbe3HbIM
nocneAcTBMAM B TEXHUYECKOM 1 SKOHOMUYECKOM M1aHe. YBennyeHve peakTnBHoM
MOLLHOCTM MpUY nepejave O4HOM 1 TOW Xe akTUBHOM MOLLHOCTM P 03HavaeT
yBenunyeHe noaHoM MOLLHOCTY, a C/lefoBaTelbHO - BO3pacTaHMe NpoTeKatoLero Toka.

AKTVBHas 3Hepruns — 3To akTMBHasa MOLLHOCTL, NepejaHHas 3a eAnHLY BpeMeHu
(kBT*u). PeakTMBHas 3Heprns - 3To peakTMBHasA MOLLHOCTb, NepejaHHas 3a eAnHnLYy
BpemMeHn (KBAp+u).

B anekTpuyeckoin cet peakTUBHas IHepPrua nepejaeTcs BMecTe C akTUBHOM.

Cer
FeHepauus nepeaa4un
371eKTPO3Heprm 3/1eKTpO-
PeakTnBHas 3Heprus 3HeprVIVI

Hepaocbbimoeasi KOMNAHUS hocmae/sem peakmueHyIo 3Hep2uk U ebicmasssem cyem
30 eé nompeberue

AKTVIBHasA aHeprua

SneKTpo-

ABuratenb
PeaktnBHas sHeprusa

1!

Mo 3Tol MPUYNHE MOXHO NOJYUNTb 60/bLIOE MPEVMYLLECTBO, CO3AaB UCTOUHMK
peakTVBHOW 3HepPrumM Ha CTOPOHE Harpyskn Ans NPesoTBPaLLEHNSs HEHYXHO
LMPKYNSLMM SHEPrK B ceTW. DTa onepaLys HasbiBaeTCs «Koppekuueit
Ko3¢pPuLMeHTa MOLLHOCTMY». OHa 3aK/104aeTCss B NOAK/IOYEHNN KOHAEHCATOPOB,
NPOV3BOASLLMX PEAKTUBHYO SHEPTMIO CO 3HAKOM, MPOTUBOMOMOXHbBIM 3HAKY 3HEpPrmy,
noTpe6isieMoli Harpyskamu (TakuMu, Kak 3N1eKTPpoABMraTeni).

Ha guarpamme cieBa BUAHO, YTO B pe3y/ibTaTte NnoJiHasg MOLHOCTb S’ yMeHbLLaeTcs, a
KO3pPULMEHT MoLHOCTY P/S' yBennumBaeTcs.

CeTu reHepayun 1 Nepeaayn 31eKTPO3HEPrmm YacTNUYHO PasrpyXaroTcs, noTepun
MOLLIHOCTM COKPALLAKTCS, UTO MPUBOAMUT K YBEIMYEHMIO MPOMYCKHOM CMOCOBHOCTY
NINHWIA 31ekTponepesaydn.

Cers
leHepayusa nepejauv

JNieKTpo-
ABuraresib

3NeKTpo-
3Heprmn

SIEKTPO3HEPIN

PeakTnBHasa sHeprus

PeakmueHas 3Hepeus npou3eoéumcg KOHaeHCGmOpGMU.
3H€p20C6blmOGGﬂ KOMNAHUA He 8biCmas/idem c4yem 30 peakmueHy 3Hepeulto.

@ 8 PyKoBOZACTBO No KoppeKuumn Koadp¢purumeHTa MOLLHOCTH



3a4yeM HY>KHO KOMMNEHCUPOBATb PeAKTUBHYH

MOLLUHOCTb?

OonTummnsayms
Ko3bdunumeHTa
MoLLHocTK (KM)
NMPUHOCUT PSAs
TeXHNYECKUX 1
SKOHOMUYECKNX
NpenMyLLLecTs.

MpeumMyLiecTBa KOMNEHcaLUU peakTUBHOA MOLLHOCTM

9KOHOMMUSA Ha on/iaTe 31eKTPO3Heprumn

o OTcyTcTBME WTPadOB 33 NOTPebaeHVe 3HaUNTENbHOM PeakTUBHON MOLLHOCTY,
cokpalleHue noTpe6ieHns NOAHON MOLLHOCTHU.

+ CokpalleHue NoTepb B CEpAEYHUKAX TPAHCHOPMATOPOB U MPOBOAHMKAX
3/1EKTPOYCTAaHOBKM.

lpumep:
Mpu KM = 0,7 nomepu 8 mpaHcpopmamope HOMUHAAbHOU MoujHocmeto 630 KBA
cocmassiaau 6500 Bm.

lMocne komneHcayuu peakmueHol MoujHocmu bl docmuzHym KM = 0,98, a nomepu
cokpamusnuce 0o 3316 Bm, mo ecme Ha 49%.

YBenuuyeHue J0CTyNHO MOLLHOCTH

Bbicoknin KM cnocobcTeyeT onTMM3aLMK 31eKTPOYCTaHOBKM, M03B01AA 6onee
3¢PeKTBHO NCMOb30BaTh €€ KOMMOHEeHThLI. [1pn ycTaHoske ycTponcts KPM Ha
CTOPOHE HN3KOro HaNpPsXXeHUs MOXHO «pasrpy3nTb» TpaHchopmaTop CH/HH 1, Taknm
06pasoM, yBeIMUnNTb MOLLHOCTb, JOCTYMHYIO Ha ero BTOPUYHOI 06MOTKe.

B Tabnunue Huxe NokasaHo, Kak BO3pacTaeT AOCTYNHas MOLHOCTL Ha BbiXoge
TpaHcopmaTopa npu ysenmnyveHum KM c 0,7 go 1.

Koa¢pdpuument |YBenunueHue
MOLLIHOCTU AOCTYNHOW MOLLIHOCTW

0,7 0%

0,8 +14%
0,85 +21%
0,90 +28%
0,95 +36%
1 +43%

YMeHbLlUeHne pa3mMepa YCTaHOBKM
Ncnonb3osaHue ycTpoiicte KPM no3BonseT yMeHbLUWTL CedeHre NPoBOAHMKOB, Tak Kak
NpW TOM Xe aKTUBHOM MOLLHOCTY yCTaHOBKa byAeT NoTpebnaTb MeHbLUWIA TOK.

B Tabnuue Huke npusegeHbl KO3GPULIMEHTBI, Ha KOTOpble cnedyeT YMHOXUTb CeveHune
MPOBOAHVKOB NMPW PasfnNYHbIX 3HaUeHnax KM.

Koa¢pduumeHT | MoBbIlatoWuiA

MOLLHOCTN Ko3pPULMEHT ana
ceyeHusl NPOBOAHMKOB

1 1

0,80 1,25
0,60 1,67
0,40 2,50

MoBbiWeHVe CTabUNIbHOCTU HaNPSIX)KeHUs B 3/1IeKTPOYCTAaHOBKeE

MogknoYeHe KOHAEeHCaTOPOB NO3BONAET CTabUNM3NPOBATL HaNpsXeHre Ha
BbILLIEPACMO/I0XKEHHOM y4acTKe Lenu. 3To NpejoTBpaLLaeT neperpysKky cetu 1
YMeHbLLUAeT cogepxaHune rapMoHuK, 6iarogaps yeMy Bam He npugeTcs 3aBbillaTh
HOMWHaN 3/1eKTPOYCTaHOBKM.

PyKOBOZACTBO No KoppeKuun Koadp¢purLmeHTa MOLLHOCTH 9 @



MeToaMKa Bbl60pa KOMIMeHCaunu

Mpouecc Bbibopa 0bopyaoBaHus KPM pa3but Ha yeTbipe Liara.

* Pacuet Tpebyemoii peakTUBHOI 3HEpPrnn

* Bbi6op pexxmmMa KOMMeHcauuun:
- LeHTpann3oBaHHas - /19 BCei 31eKTPOyCTaHOBKY;
- MOCeKLMOHHas — ANs FPyMn Harpysok;
- UHAMBUAYaNbHas — ANS OTAENbHbIX Harpy30K, TakMX Kak KPYMHble 31eKTPoABUraTeNN.

* BblI6Op TUNA KOMNEHcaLUU:
- Heperynvipyemas - nyTem NOAK/IKYEHUS KOHAEHCATOPHO 6aTapen GUKCMPOBaHHON eMKOCTY;
- aBTOMaTMyecKas - NMyTeM BK/IOUEHWs Pa3IMYHOIO KOMMYECTBA CTyMEHeR peryimpoBaHus Al Nogaum
Tpe6yemMoro KomyecTBa peakTUBHON SHepruy;
- AMHAMUYECKas — A1t KOMMEHCALMW CUABHO U BbICTPO M3MEHSIIOLLIMXCS Harpy3oK.

* YueT ycnoBuii aKCnlyaTaLMm v CoAep>KaHnsi rapMOHUK B CE€TU

Lar 1: PacueT TpebyemMoil peakTUBHOW MOLLHOCTU

Jo Je

@10

P 3ajada - onpeennTb pPeakTMBHYH MOLLHOCTL Q. (KBAp), KOTopyto cnefyeTt nojatsb,
4YTObLI 0becneunTb 3ajaHHoe yBenyeHne KoadPuLeHTa MOLLHOCTL COSQ U
YMeHbLLUEeHMe NONHON MOLLHOCTA S.

[Ana ¢' <@, Mbl MoJlydaeM: cos ¢' > cos ¢ U tg ¢’ <tg o.
3To NoKa3aHo Ha guarpamme.
Kak BuAHO 13 gnarpaMmel, Q. MOXHO paccumTtatb no ¢opmyne Q. =P * (tg ¢ - tg ¢).

Qc = peakT1BHas MOLLHOCTb KOHAEeHCaTOpHOM 6aTapen (KBAp).

P = aKkTMBHas MOLLHOCTb Harpysku, KBT.

tg ¢ = OTHOLLEHWe peakTVUBHOM MOLLHOCTU K aKTUBHOM A0 KOMMeHcaumn.

tg ¢' = OTHOLLEeHVe peakTMBHOM MOLLHOCTY K aKTMBHOM Nnocsie KoMneHcaumu,

I'Iapameprl ¢ 1N tg @ paccUNTbIBAOTCA NCXOAA N3 eXXeMeca4YyHoro I'IOTpE6J'IEHI/IF|
aKTUBHOM peaKTI/IBHOI7I SHEprmn (no cyeTaMm 3a BHEKTpOBHepFVIPO) NN N3MEPAKOTCA
HenocpeaCTBEHHO Ha 3/1EKTPOYCTaHOBKE.

OnpezenvTb peakTVBHYI MOLLHOCTE MOXHO MO CeAytoLwmM Tabanuam:

Ao KomneHcauumn | PeakTMBHas MollHOCTb (KBAp), nogaBaemas Ha 1 KBT Harpysku ans
BOCTKEHUA Tpebyemoro cos ¢’ unu tg ¢’

tgo cos @ tg ¢’ 0,75 0,62 0,48 0,41 0,33 0,23 0,00
cos¢ 0,80 0,85 0,90 0,925 0,95 0,975 1,000
1,73 05 0,98 1,11 1,25 1,32 1,40 1,50 1,73
1,02 0,70 0,27 0,40 0,54 0,61 0,69 0,79 1,02
0,96 072 0,21 0,34 0,48 0,55 0,64 0,74 0,96
0,91 0,74 0,16 0,29 0,42 0,50 0,58 0,68 0,91
0,86 0,76 0,11 0,24 0,37 0,44 0,53 0,63 0,86
0,80 0,78 0,05 0,18 0,32 0,39 0,47 0,57 0,80
075 0,80 0,13 0,27 0,34 0,42 0,52 0,75
0,70 0,82 0,08 0,21 0,29 0,37 0,47 0,70
0,65 0,84 0,03 0,16 0,24 032 0,42 0,65
0,59 0,86 0,11 018 0,26 037 0,59
0,54 0,88 0,06 013 0,21 0,31 0,54
0,48 0,90 0,07 0,16 0,26 0,48

lMpumep. Vimeemcsa 3nekmpodsuzamens MowHocmetro 1000 kBm ¢ cos ¢ =0,8 (tg 9 =0,75).
Ymobel noayyume cose = 0,95, He06X00UMO yCMAHOBUMbL KOHOEHCAMOpHY bamapero ¢ peakmusHoli
MowHocmeto, pagHol k x P, mo ecme: Qc = 0,42 x 1000 = 420 kBAp.

PyKoBOZACTBO No KoppeKuumn Koadp¢purumeHTa MOLLHOCTH



MeToaMKa Bbl60pa KOMIMeHCaunu

PacueTt Tpebyemoii peakTUBHOI MOLLHOCTU: Tabnunua Bbi6opa

Mo TabnuLe MOXHO HalNTN KOIPPULMEHT B 3aBUCUMOCTU OT COS @ IN1eKTPOYCTaHOBKM A0 1 Mocae KOMMeHcaLmm
PeakTUBHOM MOLLIHOCTU. YMHOXMB 3TOT KO3QPULIMEHT Ha aKTUBHYH MOLLHOCTb, MOXHO HalTV peakTVBHYI MOLLHOCTb
YCTPOCTBa KOMMEeHcaLn peakTUBHON MOLLHOCTU.

PeakTuBHas MoLHOCTb (KBAp), nogaBaemas Ha 1 KBT Harpysku ans ocTvKeHUs Tpebyemoro
cosounnntgo

tgo €os ¢ tgo 0.75 0.59 0.48 0.45 0.42 0.39 0.36 0.32 0.29 0.25 0.20 0.14 0.00
€os ¢ 0.8 0.86 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1

2.29 0.40 1541 1698 1.807 1.836 1.865 1.896 1.928 1.963 2.000 2.041 2.088 2.149 2291
222 0.40 1475 1.631 1740 1769 1.799 1.829 1862 1.89 1.933 1974 2022 2.082 2225
2.16 0.42 1411 1567 1.676 1705 1735 1.766 1798 1.832 1.869 1.910 1958 2018 2.161
2.10 0.43 1350 1.506 1.615 1.644 1674 1.704 1737 1771 1.808 1.849 1897 1.957 2.100
2.04 0.44 1291 1.448 1557 1585 1.615 1646 1.678 1712 1.749 1.790 1.838 1.898 2.041
1.98 0.45 1235 1391 1.500 1.529 1559 1589 1.622 1.656 1.693 1.734 1.781 1.842 1.985
1.93 0.46 1180 1.337 1.446 1475 1504 1535 1567 1.602 1.639 1.680 1.727 1.788 1.930
1.88 0.47 1128 1.285 1.394 1422 1452 1483 1515 1549 1586 1.627 1.675 1736 1.878
1.83 0.48 1.078 1.234 1343 1372 1402 1432 1465 1499 1536 1577 1625 1.685 1.828
1.78 0.49 1.029 1.186 1.295 1.323 1353 1384 1416 1.450 1.487 1528 1.576 1.637 1.779
1.73 0.5 0.982 1139 1.248 1.276 1306 1337 1.369 1403 1440 1481 1529 1590 1.732
1.69 0.51 0937 1.093 1.202 1.231 1.261 1291 1324 1358 1395 1436 1484 1.544 1.687
1.64 0.52 0.893 1.049 1.158 1.187 1.217 1.247 1.280 1.314 1351 1.392 1.440 1.500 1.643
1.60 0.53 0.850 1.007 1.116 1.144 1.174 1.205 1.237 1.271 1.308 1349 1397 1.458 1.600
1.56 0.54 0.809 0965 1.074 1.103 1.133 1.163 1.196 1.230 1.267 1308 1.356 1.416 1.559
1.52 0.55 0.768 0925 1.034 1.063 1.092 1.123 1.156 1.190 1.227 1.268 1315 1376 1.518
1.48 0.56 0729 0.886 0995 1.024 1.053 1.084 1.116 1.151 1.188 1.229 1.276 1.337 1.479
1.44 0.57 0.691 0.848 0957 0.986 1.015 1.046 1.079 1.113 1.150 1.191 1.238 1.299 1.441
1.40 0.58 0.655 0.811 0920 0949 0969 1.009 1.042 1.076 1.113 1154 1.201 1.262 1.405
1.37 0.59 0.618 0.775 0.884 0913 0942 0.973 1.006 1.040 1.077 1.118 1.165 1.226 1.368
1.33 0.6 0.583 0.740 0.849 0.878 0.907 0.938 0970 1.005 1.042 1.083 1.130 1.191 1.333
1.30 0.61 0.549 0.706 0.815 0.843 0.873 0904 0936 0.970 1.007 1.048 1.096 1.157 1.299
1.27 0.62 0.515 0.672 0.781 0.810 0.839 0870 0.903 0.937 0974 1.015 1.062 1.123 1.265
1.23 0.63 0483 0.639 0.748 0.777 0.807 0.837 0.873 0.904 0.941 1982 1.030 1.090 1.233
1.20 0.64 0.451 0.607 0.716 0.745 0.775 0.805 0.838 0.872 0.909 0.950 0.998 1.058 1.201
1.17 0.65 0419 0.672 0.685 0.714 0.743 0.774 0.806 0.840 0.877 0919 0966 1.027 1.169
1.14 0.66 0.388 0.639 0.654 0.683 0.712 0.743 0.775 0.810 0.847 0.888 0935 0.996 1.138
1.1 0.67 0.358 0.607 0.624 0.652 0.682 0.713 0.745 0.779 0.816 0.857 0.905 0.99% 1.108
1.08 0.68 0328 0.576 0.594 0.623 0.652 0.683 0.715 0.750 0.878 0.828 0.875 0.936 1.078
1.05 0.69 0.299 0.545 0.565 0593 0.623 0.654 0.686 0.720 0.757 0.798 0.846 0.907 1.049
1.02 0.7 0.270 1 0.515 0.536 0.565 0.594 0.625 0.657 0.692 0.729 0.770 0.817 0.878 1.020
0.99 0.71 0.242 0485 0.508 0536 0.566 0.597 0.629 0.663 0.700 0.741 0.789 0.849 0.992
0.96 0.72 0.214 0456 0480 0508 0.538 0.569 0.601 0.665 0.672 0.713 0.761 0.821 0.964
0.94 0.73 0.186 0.427 0.452 0.481 0.510 0.541 0.573 0.608 0.645 0.686 0.733 0.794 0.936
0.91 0.74 0.159 0398 0.425 0.453 0483 0514 0.546 0580 0617 0.658 0.706 0.766 0.909
0.88 0.75 0.132 0370 0398 0426 0456 0487 0519 0553 0.590 0.631 0679 0.739 0.882
0.86 0.76 0.105 0.343 0371 0.400 0429 0460 0492 0526 0.563 0.605 0.652 0.713 0.855
0.83 0.77 0.079 0316 0344 0373 0403 0433 0466 0500 0.537 0578 0.626 0.686 0.829
0.80 0.78 0.052 0.289 0318 0347 0376 0407 0439 0574 0511 0552 0559 0.660 0.802
0.78 0.79 0.026 0.262 0.292 0320 0.350 0.381 0.413 0447 0484 0,525 0573 0.634 0.776
0.75 0.8 0.235 0.266 0.294 0324 0355 0.387 0.421 0458 0.449 0.547 0.608 0.750
0.72 0.81 0.209 0.240 0.268 0.298 0.329 0361 0395 0432 0473 0.521 0581 0.724
0.70 0.82 0.183 1 0.214 0.242 0.272 0303 0335 0369 0.406 0.447 0.495 0.556 0.698
0.67 0.83 0.157 0.188 0.216 0.246 0.277 0309 0343 0.380 0.421 0.469 0.530 0.672
0.65 0.84 0.131 0.162 0.190 0.220 0.251 0.283 0317 0354 0.395 0.443 0.503 0.646
0.62 0.85 0.105 0.135 0.164 0.194 0.225 0.257 0.291 0328 0.369 0.417 0.477 0.620
0.59 0.86 0.079 0.109 0.138 0.167 0.198 0.230 0.265 0.302 0.343 0390 0.451 0.593
0.56 0.87 0.053 0.082 0.111 0.141 0.172 0.204 0.238 0.275 0.316 0364 0424 0.567
0.53 0.88 0.029 0.055 0.084 0.114 0.145 0.177 0.211 0.248 0.289 0.337 0.397 0.540
0.51 0.89 0.028 0.057 0.086 0.117 0.149 0.184 0.221 0.262 0309 0370 0.512
0.342 0.90 0.029 0.058 0.089 0.121 0.156 0.193 0.234 0.281 0.48 0.484
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MeToamKa Bblbopa KOMMeHcaumy

Lar 2: Bbi6op peXkuma KoMmneHcauuu WlVHE AUTaHMS

PacnonoxeHue KOHAEHCAaTOPOB HN3KOro HaMNpPsXXeHWs B 3/1eKTPOYCTaHOBKe
onpegensieT pexvM KOMMeHcaLmm, KOTopbIA MOXeT 6bITb
LileHTPaNn30BaHHbIM (04Ha KOHAeHCaTOpHas baTapes Ha BCO YCTaHOBKY),
MoceKkLMOHHBIM (Mo 6aTapee Ha rpynny Harpysok) Uam nNpeacTaBnaTb CO6oWA
KOMBUWHALMIO ABYX YKa3aHHbIX BbiLLe CocoboB. TeopeTnyeckn, naeansHom ABTOMaTUYECKMIA
ABNSETCA KOMMEeHcauus, Npy KOTOPoi B NHO60 MOMEHT BpeMeHU Ha BbIK/KOHaTe b
TpebyeMblil ypoBeEHb MepapXuu 3NeKTPOYCTaHOBKM NogaeTcs Tpebyemoe

KOMMYECTBO PeaKTVIBHOM 3Hepriu. cc |

TpaHcdopmaTtop

Ha NMpakTrKke Bbl60p onpegendeTrcda TeXHNYeCKMMN N SKOHOMNYECKMIN

COOBpaxeHNAMN. GC |H ) -l Ge
MecTo NoAKNOUYEHNS KOHAEHCAaTOPHbIX BaTapei K 3N1eKTpUYecKon ceTun
onpeaenseTcs: ic| [ic ic| |1c
° 0bueli 3agavein (M3bexatb WTpadoB 3a Nogady peakTUBHOW SHepruv B

CTOPOHY CUIOBbLIX TPaHCHOPMaATOPOB 1 Kabenei, NpesoTBPaTUTL CKauKKM

1 NpoBabl HaNpPsXXeHs);
°  pPexvMOM paboTbl (MOCTOSAHHbIE U MepeMeHHble HarpysKku); CC: LeHTpanusoBaHHas KomneHcauus
* npeanonaraemMblM BINAHNEM KOHAEHCATOPOB Ha XapakTepuCcTkn GC: lMocekunoHHasa (rpynnosas)

3/1eKTPOCeTH; KoMneHcauus
* CTOUMOCTbIO YCTAaHOBKMW. IC: VIHAnBMAyanbHas KOMNeHcaums

M: Harpyska B BUAe 371eKTpojBuraTens

L',eHTpaﬂVI3OBaHHa$| KoOMneHCcauunsd

KoHaeHcaTopHas 6aTapes MoAK/04YeHa Ha BBOAE 3/1eKTPOYCTaHOBKM
N KOMMEeHCKpYeT peakTUBHYIO SHEPruto AN BCE 3N1eKTPOYCTaHOBKN.
JaHHasa cxema yao6Ha Ansa cTabuibHOro nojgepxaHus 3agaHHoro
Ko3pPpuLmeHTa Harpysku.

MoceKuMoHHas (rpynnoBas) KoMneHcauusa

KoHzaeHcaTopHasi 6aTapes nogkatoyeHa Kk dugepam, MMTaOLWMM OAHY
onpeseneHHy CeKLMIo, KOTOPYH ciesyeT KOMMeHCMpPoBaTb. [laHHas
cxema yAo6Ha AN MPUMEHEHUs B KPYMHbIX 3/IEKTPOYCTAaHOBKAX, CEKLIUU
KOTOPbIX UMEIOT pasHble KO3GDULIMEHTBI HAarpy3Ku.

WHamBUuayanbHaa KoMmneHcauums

KoHaeHcaTopHas 6aTapes NoAK/I0YeHa HEMOCPeACTBEHHO K BBOAHbLIM
3aXMMaM Harpysku (0CobeHHO - MOLLHbIX 31eKTpoaBurateneit). JaHHas
CXemMa XOpOoLLO MOAXOAUT ANSA C/ly4aeB, KOrja nosjHas MOLLHOCTL Harpysku
Be/IIKa MO CPaBHEHWIO C HOMUHANbHON. 3TO UAeanbHoOe TexHn4eckoe
peLleHne, MOCKO/IbKY PeakTVBHasa SHePrua reHeprpyeTcs B TOM Xe MecTe,
rAe NoTpebnseTcs, U MOXET PeryiMpoBaThCs B COOTBETCTBUW C Harpy3kow.
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MeToamKa Bblbopa KOMMeHcaumy

LWar 3: Bbi6op TiNna KOMNeHcaunm

B 3aBMCMMOCTY OT TPebOoBaHUI K XapakTepUCTMIKaM 060pyA0BaHNS U CIOXHOCTY ynpaeneHusi, KPM MoxeT 6bITb

cnesyoLmx TUMOB:

° HeperynvpyemoW - nyTeM NOAKIOYEHMWS KOHAEHCAaTOPHOM 6aTapen GUKCMPOBaHHOW eMKOCTY;

° aBTOMaTWYeCcKOoi - MyTeM BK/IKOUEHWS Pa3/INYHOMO KOANYECTBA CTYNeHel peryanpoBaHnsa Anst mogaumn Tpebyemoli
peakTVBHOI aHepru;

°  ANHAMMYECKOWN - ANS KOMMEHCALUMU BbICTPO N3MEHSIFOLLIMXCS Harpy3ok.

Heperynupyemas komneHcauus

B cxeme ncnonb3yeTcd ognH NI HECKOJ/IbKO KOHAEHCATOPOB, o6ecr|el~||/|Ba+0|.|.|,|/|x MOCTOSHHbIV YPOBEHb KOMMNeHCaunn.
yl'lpaB}'IeHI/Ie MOXET 6bITb:

* PYYHbIM: C MOMOLBLKO aBTOMaTU4Y€CKOr o BbIK/TKOHYaTENNA VNI BbIK/TKOYATENIA Harpysku;

° nojsiyaBTOMatn4yecknm: C MOMOLLIbHO KOHTaKTOpa;

¢ npamMoe nogcoegnHeHmne K Harpyske um BK/IHOUEHVIE/OTK/IHOUEHVIE BMECTE C He.

KoHAeHcaTopbl NPUYCOeANHSOTCS:

° K BBOAHbIM 3aXMaM MHAYKTUBHbIX Harpy3oK (B OCHOBHOM, 371eKTpoaBuraTeneii);

° K WWMHAaM, MUTaoLWMM rpynnbl He6ONbLUNX SNeKTPOABUraTenen nam NHAYKTUBHBLIX Harpysok, 418 KOTOpbIX
WNHAVBWAYyaNbHas KOMMeHcaLUmsa MOXeT BbITb JOBOJIbHO JOPOrocTosLLel;

° B Cay4dastx, Korga koadduumeHT Harpysku AomkeH BbiTb MOCTOSHHbIM.

ABTOMaTMuyecKkasa KomneHcauus

JaHHbIA TN KOMMNeHcaLmm NpegycMaTpuBaeT aBToMaTUYeckoe NoAdepxKaHne 3aaHHOro cose NyTeM peryaMpoBaHus
KO/IM4YeCcTBa BblpabaTbiBaeMOl peakTMBHOW SHEPrni B COOTBETCTBUM C U3MEHeHMAMN Harpysku. ObopygosaHne KPM
yCTaHaBVBAeTCs U NOAK/IOYAETCSA K TeM MeCTaM 31eKTPOYCTaHOBKN, FAe N3MeHeHUs akTUBHOW 1 peakTUBHOM MOLLHOCTY
OTHOCUTE/IbHO Be/VKM, Hanpumep:

* K COOPHbIM LUMHaM raBHOrO pacnpeAennTensHOro LWnTa;

° K 3aXumam Kabens, MMTaloLLero MOLLHYH Harpysky.

Heperynvipyemas KoMmneHcaumsi MpUMEHSIETCS TaM, FAe TpebyeTcs KoMMneHcMpoBaTb PM, He npeBbiluatoLyto 15%
HOMWHaNbHOW MOLLHOCTY TPaHCHOPMATOPHOIO NCTOYHMKA NUTaHWs. Ecimn TpebyeTcs KoMneHcMpoBaTb 6onee 15%,
PEKOMEH/YeTCs yCTaHaBAMBaTL KOHAEHCAaTOpHYH 6aTapeto C aBTOMaTUYECKUM PEryIMpoOBaHEM.

YnpaB/eHne 06bIUHO OCYLLEECTBASETCSA 1EKTPOHHBIM YCTPOMCTBOM (KOHTPO/IIEPOM PEAKTUBHOWM MOLLHOCTH), KOTOpOe
oTcnexunBaeT pakTnyecknini KM 1 BblZaeT KOMaHAbl Ha NOAK/IOUEHNE UV OTKIHOYEHWE KOHAEHCAaTOPOB ANst AOCTUXe-
HWs 3agaHHoro KM. Taknum 06pa3om, peakTUBHAsS SHepPrust peryinpyeTcs ctyneHyaTo. KpoMe Toro, perynsitop peak-
TUBHOV MOLLHOCTY BblAaeT MHGOPMALIMIO O XapakTepPUCTUKAX EKTPOCETN (aMMANTYAa HanpsKeHs, ypOBEHb UCKa-
xeHuni, KM, ¢akTryeckas akTVBHas U peakTUBHAsi MOLLHOCTb) U COCTOSIHUM 060pyA0oBaHUs. B ciyyae HeMcnpaBHOCTY
noZaTcs aBapuiiHble cUrHasbl. MoAkntoueHre 06bIYHO 06eCcneYrBaeTcs KOHTakTopaMu. s 6bICTPoO 1 YacTol
KOMMYTaLV KOHAEHCAaTOPOB NPY KOMMEHCALUN CUABHO N3MEHSIHOLLMXCS Harpy3ok ciedyeT UCnoib30BaTh MO/yNpoBO-
JAHVKOBbIE KU,

ﬂ.l/lHaMI/I‘-IECKaﬂ KomMneHcauuna

lﬂ,aHHbIIL/'I Tmn KPM ncnonb3yeTca And npeforBpalleHns KonebaHui Hanps>XXeHna B CeETAX C USMEHALLMMNCA
Harpyskamum. |_|pI/IHLLI/II'I AI/IHaMI/IbIeCKOI7I KOMMeHCaunn 3aKno4yaeTcqa B TOM, UTO BMeECTE C Heperynl/lpyeM0|7|
KOH,D,eHcaTOpHOVI 6aTapee|7| ncnonb3yeTca BI'IeKTpOHHbII‘/'I KoMMneHcaTop peaKTI/IBHOI7I MOLLUHOCTWN, o6ecnet4|/|Barou.|,|/||7|
onepexeHue nnnm 3ana3jblBaHe PeakKTBHbIX TOKOB OTHOCUTE/IbHO HarpsaXXeHn4.

B pe3ynbTaTte nosnyyaeTcs 6bICTPOALNCTBYOLLAN N3MEHSIOLLASCA KOMMEHCALMS, XOPOLLO NoAXoAALLAs ANs Takmnx
Harpysok, Kak indTbl, ApO6UAKK, annapaTel TOYEUHOWN CBapKW U T. 4.
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MeToamKa Bblbopa KOMMeHcaumy

LWar 4: YueT ycnoBuin aKcnayaTaumum n cogeprkaHus

HT06b! y3HaTH rapMoOHUK B CETU

6onbLUe 0 BANSHUN

rapMOHUK Ha KoHaeHcaTopbl ciegyeT BuIbMpaTh C yU4eTOM YCI0BUIA UX 3KCMIyaTaLmn Ha NPOTSXEHUN
3/1EKTPOYCTAHOBKM, CpoKa Cybbl.

cM. MpunoxeHune

e YueT ycnoBuiA skcnayaTauum
Ha cTp. 53.
Ycnosu4 aKCnayaTaun OKa3bIBakOT 3Ha4YNTE/IbHOE B/INFAHME Ha CPOK C}'Iy)K6bI

KoHAeHcaTopos. CnedyeT yunTbIBaTb CnejytoLime napaMmeTphbl:

° TemnepaTtypa okpyxatoLieri cpeasl (°C);

°  OXWAaeMble MoBbllLeHHbIe TOKW, CBA3aHHbIE C CKaxXeHeM GOPMbl HarnpsXKeHUs,
BKItOUaa MakC1MaibHOe HenpepbiBHOE NepeHanpsxeHune;

°  MakCuMasibHOe KOANYeCTBO KOMMYTALMOHHbIX onepauunii B rof;

° TpebyeMmblli CPOK CYXObI.

YuyeT BO34eACTBMS rapMOHUK

B 3aBMCKMMOCTM OT aMNAUTYAbl FAPMOHWK B 3/1EKTPOCETU NPUMEHSOTCA Pa3NnYHble

KOHUrypaumm yctpoiicts KPM:

° CTaHAAPTHbIE KOHAEHCATOPbI: NMPY OTCYTCTBUM 3HAUNUTENbHBIX HEMHENHbIX
Harpysok.

* KoHAeHcaTopbl NOBbILLEHHOW CTOMKOCTMN: MPY HAIMUNN HE3HAYNTEbHBIX
HeNMHeNHbIX Harpy3ok. HOMUHaNbHbIV TOK KOHAEHCAaTOPOB AOJIKEH 6bITb YBENYEH,
YTOBbI OHWU MO BbIAEPXKMBATE LIMPKYNALIMIO TOKOB FapMOHMUK.

* KoHaeHcaTopbl NOBbILLEHHOW CTOMKOCTW € aHTUPE3OHAHCHBIMUN APOCCENSIMM
NPUMEHSIFOTCS NPU HAIMYNN MHOTOYMCNEHHbIX HEIMHEMHBIX Harpy3ok. Jpoccenu
HeobX0AVMbI A1 NOAABAEHUSA LIMPKYASLN TOKOB FaPMOHUK 1 NPeoTBpaLLeHus
pe3oHaHca.

°  ®UAbTPbI BbICLLUMX FAPMOHMUK: B CETAX C NPeobiafaHneM HeIMHENHbIX Harpy3oK,
rae Tpebyetcs nogasneHne rapMoHuK. OBbIYHO GUABTPLI KOHCTPYVPYHOTCS ANS
KOHKPEeTHOU 31eKTPOYCTaHOBKM, UCXOAS U3 Pe3y/bTaToB M3MepeHUii Ha MecTe v
KOMMbIOTEPHON MOZENN 311eKTPOCETH.

BbiGop KOHAEHcaTopa

MpeanararoTca NCNOAHEHWS C Pa3NNYHBIM YPOBHEM CTOMKOCTU K HE6NaronpuaTHbLIM

BHeLUHNM dakTopam:

* SystemeSet Can (Tun ECO): KoHAeHCaTOpbl CTaHAAPTHOWM CTOMKOCTU ANS CTaHAapT-
HbIX YC/I0BWIA 3KCMyaTaLnm Npy OTCYTCTBAN 3HAUNTENbHbIX HENVNHENHbLIX Harpysok.

° SystemeSet Can (Tun C): KOHAEHCATOPb! MOBbILLEHHOW CTOMKOCTU AN CIOXHbIX
YCNoBUWI 3KCNIyaTaLmn, B YaCTHOCTY, C UCKaXeHNeM Hanps>keHVsa NN He3HaunTe N b-
HbIMW HeMHeNHbIMK Harpy3kamu. CnegyeT BblbMpaTh KOHAEHCATOPbI C yBEINYEHHbIM
HOMMWHa/IbHBIM TOKOM, YTOBbI OHW MO/ BblAEPXMBaTE LIMPKYAALMIO TOKOB FaPMOHMIK.

* KoHpeHcaTopbl € aHTUPE30HAHCHBLIMU APOCCENAMM: NPUMEHSIOTCA NPU HANYNN
MHOMOYUCNIEHHbIX HEIMHEHbIX Harpy3ok.

Jo Mocne
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KOH,[I,eHcaTOpr HN3KOTO HalpAa>XeHNA
C dHTNPE3OHAHCHBIMA APOCCE/ITAMN

KoHzaeHcaTopHble 6baTapen cnegyeT NPUMEHSITb COBMECTHO C aHTMPE30HAHCHBIMY
apoccenamm anst KPM B ceTax co 3HaUNTENbHBIMU HENIMHERHBIMU Harpy3kamu,
reHepupyLUMN rapMOHNKK. KOHAEHCaTOpbl U Apocceni ob6pasytoT
nociesoBaTeNbHbIA PE30HAHCHbIV KOHTYP, YacToTa Pe30HaHCa KOTOPOro HUXKe YacToTbl
Hanbo1ee MOLLHOW BbICLLIE rapMOHWKI, MPUCYTCTBYIOLLIER B CETU.

Mo 37Ol NpUYNHe AaHHasA KOHPUTypaLmsa 06blYHO Ha3blBaeTCA PaCCTPOEHHOM
KOHZEeHCaToOpHOW baTapeeit, a APOCCeNy — aHTUPE30HAHCHBIMMU.

MprMeHeHVe aHTUPEe30HAHCHBIX Apoccenel Mo3BoNsSEeT N3bexXaTb rapMOHNYECKOro
pe3oHaHca v neperpysku KOHAEHCaTopoB, M MOMOraeT OrpaHNYNTL rapMOHNYeckme
I NCKaXeHWs B 3N1eKTPOCeTU.

YacToTa HacTpomKky 06bI4YHO BbIpaXaeTcs OTHOCUTENIbHOI paccTpoikoin (8%),
K03$PMLIMEHTOM YACTOTHOW PACCTPOMKM (KpaTHbIM YacToTe CeTW) UK yKasbiBaeTCs
HenocpeACTBEHHO B repLax.

Hanbonee pacnpocTpaHeHHble 3Ha4YeHNsi OTHOCUTENIbHOW paccTponkn: 7% 1 14% (14%
MCMONb3yeTCs MPY BbICOKOM YPOBHE HaMpsiXkeHUs TpeTbel rapMOHUKM).

paCCTpOMKa (%) YacTOTHOW paccTpoiikm | ansa cetm 50 Iy (M) ,q,na cetn 60 Ny ('y)
190
14 2,7 135 160

BbI6Op YaCTOThI HACTPOMKIN KOHTYPa «pOocCe/b-KOHAEHCAaTOP» 3aBUCUT OT HECKONIbKUX

dakTopos:

° MPUCYTCTBUS FaPMOHKK HY/1eBOM nociefoBaTeNbHOCTH (3, 9, ...);

° HeobXO0AMMOCTU YMeHbLUEHWNS YPOBHSA FaPMOHUYECKNX NCKAXEHWT;

°  ONTUMM3ALMN KOMMOHEHTOB KOHAEHCATOPa U APOCCens;

° 4acToTbl HACTPOWKM CraaxmBatoLero GpuabTpa NCTOYHMKA MOCTOSHHOMO TOKa
CUCTeMbl ynpaBaeHus (ecam nmeeTcs).

YT06bI npeaoTBpaTnUTb NodaBieHne nomMex And cmcteMbl ANCTaHUMOHHOTO ynpaB/ieHN4,
pe30HaHCHasa 4acToTa HaCTpOI7IKVI Apoccend A01XKHa 6bITb MEHbLLIE YaCTOTbl HaCTpOVIKI/I
Crna>Xmnsakvulero cbvlanpa WNCTOYHKKA MUTAHWSA 3TOM CUCTEMBI.

B ycTaHOBKe C aHTUPE30HAHCHBLIM GUNLTPOM HanpsikeHne Ha KOHAeHcaTopax Bbille
HOMWHaNbHOIo HaNpPsXeHWs CUCTeMbl. B 3TOM cnyvae KOHAEHCaTOpbl AO0MXKHbI BbITb
paccymTaHbl Ha NOBbILLIEHHbIE ANaMNa30oHbl HaMNPSXeHNS.

B 3aBMCMMOCTI OT BbIGPAHHOM YaCTOTbI HACTPOMKM, YacTb TOKOB rapMOHUK ByaeT
NOraoLWaThCs PAcCTPOEHHOM KOHAeHCAaTOpPHON baTapeeii. B 3ToM ciyvae KOHAeHcaTopbI
JO/MKHBI BbITh PaccUMTaHbl Ha yBeIMYeHHbIe TOKM, ABASIOLLMECS CYMMOW TOKOB
OCHOBHOW Y BbICLUMX FaPMOHUK.

3¢ddekTUBHAsA peaKTUBHasA MOLYHOCTb

Ha cTpaHuLuax, NoCBALEHHbIX PacCTPOEHHbLIM KOHAEHCAaTOPHbLIM H6aTapesm, B
TabAnuax ykasaHa peakTBHas MOLLHOCTb (KBAp), reHeprpyemas npu MCNoAb30BaHW
KOH/IeHCaTOpOB COBMECTHO C APOCCeNiAMU.

HomMuHanbHoe Hanpsi>keHMe KoOHAeHcaTopa

Ansa paboTbl B COCTaBe pacCTPOEHbIX 6aTapeli NCNob3yrTCA cneLlnanbHble
KOHZAeHcaTopbl. Mo cpaBHEHWNIO CO CTaHAAPTHBIMU OHW OT/IMYAKOTCA YBEIMYEHHbIMU
3HaYeHUsIMN NapaMeTpoB, TakMX Kak HOMUHaIbHOE HamnpsiXXeHre, 4oMNyCTMOe
MOBbILLEHHOE HaMnpsiKeHWe 1 AAUTeNbHO BblAepXKBaeMblil TOK.

PyKOBOZACTBO No KoppeKuun Koadp¢purLmeHTa MOLLHOCTH 15 @



HoMWHanbHOe Halrpa>XeHne 1 ToK

CornacHo cTaHAapTy
M3K 60681-1,
HOMMWHa/bHOEe
Hanps>keHue (Uy)
KOHZeHcaTopa
onpegensiercs

Kak gonyctumoe
HenpepbIBHOE
pabouee
Hanpsi>XeHue.

HomuHanbHbIN TOK (ly) KOHAEHCATOpPA - 3TO TOK, MPOTEKAOLLMI Yepe3 KOHAeHcaTop,
K BbIBOJ@M KOTOPOro NpuioXeHO HOMUHaNbHoe HanpsxeHue (Uy) HenckaxeHHoM
CUHYCOMAANBHOM GOPMbI, U MPU KOTOPOM FreHepupyeTcs TOUHbIA YpOBeHb 3afaHHOM
peakTMBHOM MoLHOCTY (KBAP). KoHAeHcaTopbl JO/MKHBI ObITb pacCUMTaHbI Ha
HernpepbIBHYO paboTy Npu ToKe, CpejHeKBajpaTUYHOe 3HaYeHe KOTOPOro cocTaBaseT
1,3 xIy.

Jns paboTbl NPY N3MEHSIIOLLLEMCA HaNPSKEHUN CETU KOHAEHCATOPbI JO/IKHbI
BblZepXMBaTb NOBbILLEHHbIE HANPSXeHWs, AeCTBYOLLEe B TeUeHe onpeje/ieHHoro
VNHTepBana BpemeHW. Hanpumep, 4Tobbl COOTBETCTBOBAaTL CTaHAAPTY, KOHAEHCATOPbI
JO/DKHbI BblAepXuBaTb HanpskeHne 1,1 x Uy B Te4yeHme 8 4acoB B CyTKU.

KoHgeHcaTopbl cepumn SystemeSet Can npegHasHayeHbl 419 paboTbl B MPOMbILLIEHHbIX
ceTsax. OHM NPOLLNV UHTEHCVBHbIE UCMbITaHWUS, NOATBEPAMBLLNE VX MOIHYHO
6e30MnacHOCTb. baarogaps ycuaeHHOM KOHCTPYKLMK MX MOXHO MCMOJIb30BaTh B CETAX C
KOIeBaHNAMMN HAMPSKEHUS U CUNBHBIMW 3N1eKTPUYEeCKMMIK nomexamn. KoHgeHcaTopsl
NoA6UPAOTCA MO HOMUHANBEHOMY HaNPSKEHNIO, COOTBETCTBYIOLLIEMY HaMPSXKeHUo
ceTun. B 3aBUCMMOCTI OT YPOBHS OXUAAEMbIX MOMEX NPesyCMOTPEHbI UCMONHEHNS
CUNOBLIX KOHAeHcaTopoB SystemeSet Can (Tvn C) ana Hanbonee CNOXHbIX YCI0BUIA
3KcnayaTaumm.

[Nt COBMECTHOTO MCMOb30BaHWSA C aHTUPE3OHAHCHBIMU APOCCENsMU CesyeTt
BbIGMpaTh KOHAeHcaTopkl SystemeSet Can ¢ HOMVHANbHBIM HaMpPs>KeHVEM BblLLe
pa6oyero HanpsixeHus cetn (Ug). B ycTaHOBKaX C aHTUPE30HAHCHBIMUN APOCCENsiMU
HanpsiXeHne Ha KOHAeHcaTope Bbille paboyero HanpsixeHus cetn (Us).

B TabnvLe HMXe yKa3aHO pekoMeHA0BaHHOEe HOMWHANBHOEe HamnpsiXeHne
KOHAEHCATOPOB, NCMOb3YeMbIX B aHTUPE30HAHCHbIX PUAbLTPAX, ANst PA3/INYHOIO
pabouyero HanpsXeHUs ceTu.

Mpu 3TMX 3HaUeHUsIX obecrneunBaeTcs 6e3onacHast paboTta B Hanbosee CIOXKHbIX
YCNOBUSAX.

MoryT Mcnonb3oBaTbCs U Apyrie 3Ha4eHWs, HO NpW YCI0BUW AeTanbHOro aHannsa B
KaX/I0M KOHKYPEHTHOM cy4ae.

HomuHanbHoe Hanps>keHne Pa6ouee Hanps>xeHne cetun Us (B)
KoHagHcaTopa Uy (B) sory  Jeory

400 400
OTHOCUTeNbHas paccTporika 7 480 480
(%) 14 525 525
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KoHAeHcaTopbl HN3KOTO
HanpaXXeHns

CoaepxaHune

SystemeSet Can
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PeweHuna ana ceTen ¢ coaep>aHUem
BbICLUNX FAPMOHUK
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HoMmnHaneHoe Hanps>keHne KOHAEHCATOPOB ... ... cv it i

KoHAeHcaTop + aHTMpPe30HacCHbI gpoccenb +
KOHTaKTOp + aBTOMaTUYeCKUiA BbIKOYaTeb
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KOHAeHcaTopbl HU3KOro Hanps>keHus
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@ SystemeSet Can

0630p MmoaenbHOro psaga

CTaHpapTHbIe KOHAEHCATOPbI KoHpeHcaTopbl NOBbILLEHHON
(ECO) ctomikocTm (C)

O6Lme XxapaKTepUCTUKU
CooTBeTCTBME CTaHAAPTY

HomurHanbHoe HanpsaxeHns KoHAeHcaTopa
YacToTa

HoMuHanbHag MOLWHOCTb

MoTtepu obwme

JlonycTmoe OTKIOHeHWEe EMKOCTHU

McnbiTaHne Mexay BblBOAaMU
MOBBILLUEHHLIM — Neyny BLIBOAAMU 11 KOPMYCOM
HanpskeHrem

MMnynbcHoe HanpsxeHne
Pa3psgHbIlf pesncTop
YcnoBusa aKcnayatTauuvn
Temnepatypa okpyatoLLeli cpejbl
BbicoTa Haj ypoBHEM Mops
OTHOCUTe/IbHas BNaXHOCTb BO3JyXa
JonycTmoe NoBblLLIEeHHOE HamnpsixXeHne
AnnTensHO BbljepXMBaeMblil TOK
MaKkcmanbHbIA NyCKOBOW TOK
CpeAHWI cpok aKcnayaTaLmm
CogepxxaHuve rapMoHUK

YposeHb THDU
KoHcTpyKkuuna
Kopnyc
AvanekTpuk
MponnTka
besonacHocTb
Bbe3sonacHocTb

CTeneHb 3aLLmnThbI
MoHTaXx

[MonoxeHwne gna MoOHTaXxa
KpenneHne/3azemneHve
Knemmel

0 -

M3K 60831-1/2
440B, 480B, 525B
50/60 I'y,
30 - 50 kBAp 2,5-37,5 kBAp
<0,25 BT1/kBAp
+/- 5%
2,15 x Un (AC), 10c
3,6kB (AC), 2,5¢
3/8 kB
CraHgapTHoe Bpems paspsga 60 ¢

-40°C/D -40°C/+60°C
2000 m 4000 m
95%

1,1 x Un 84 B cyTKM
1.5x Iy 2,0x Iy
[0 400 x Iy [0 400 x Iy
120 000 v 150 000 4

NLL<10% (ceTu ¢ He3HaYUTEeNbHbIMU
HeMHeNHbIMY Harpy3skamu)

<3%

NLL<20% (ceTu co 3HaYUTENbHbIMU
HeNNHeHbIMW Harpy3Kamm)

<5%

LnnnHap v3 3KCTPYAMPOBAHHOTO antoMUHKS
MeTannusnpoBaHHas NOANNPONUIeHoBas NAEHKa
BsAskas (cyxast) buopasnaraemasi cmona 6e3 MXb, 6e3 SF6

CamoBOCCTaHaBNNBAKOLLMIACSA AN3NEKTPUK + NpeaoxpaHuTesb ¢ MeMBpaHoii
N36bITOYHOrO AaBNeHus + paspsaHblli pe3ucTop

IP20, BHYTpY nomeLleHns

BepTuKasbHOE 1 rOPU30HTaNIbHOE, YCTaHOBKA BHYTPY NMoMeLLeHUs
Pe3b60BoW BbIBOA M12 CHU3Y
JBYXCTOPOHHSS KN1eMMa, 3aLUMLLEHHAs OT NPUKOCHOBEHWIA

KOHAeHcaTOPbI HU3KOro Hanps>xeHus
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KaTano>xHble HoMepa

Ha“"""‘i:_':: 380B | 400B | 415B 480 B E ra6aputbl K
(d x h), Tun oA ApTukyn
o Kopnyca
MouwHocTb B KBAp LY
HanpshkeHne

2,2 2,5 2,7 3,0 39 16,4 75 x 245 1.1 C D75 SCANO0303P440
2,7 3,0 3,2 3,6 4,7 19,7 75 x 245 1.1 C D75 SCANO0363P440
3,7 4,1 4,4 5,0 6,6 27,4 75 x 245 1.1 C D75 SCAN0503P440
4,5 5,0 54 6,1 8,0 334 75 x 245 1.1 C D75 SCAN0613P440
57 6,3 6,8 7.6 10,0 41,7 75 x 245 11 C D75 SCAN0763P440
6,8 7,5 8,1 9,1 11,9 49,9 95 x 250 1.8 C D95 SCAN0913P440
7,5 83 8,9 10,0 13,1 54,8 95 x 250 1.8 C D95 SCAN1003P440
9,0 10,0 10,8 12,1 15,9 66,3 95 x 250 1,8 C D95 SCAN1213P440
9,4 104 11,2 12,6 16,5 69,1 95 x 250 1.8 C D95 SCAN1263P440
11,2 124 133 15,0 19,7 82,2 95 x 250 1,8 C D95 SCAN1503P440
11,3 12,5 13,4 15,1 19,8 82,8 95 x 250 1,8 C D95 SCAN1513P440
13,6 15,0 16,2 18,2 23,9 99,7 116 x 250 2,6 C D116 SCAN1823P440
440 B 14,9 16,5 17,8 20,0 26,2 1096 116 x 250 2,6 C D116 SCAN2003P440
15,1 16,7 180 20,2 26,5 110,7 116x250 2,6 C D116 SCAN2023P440
18,1 200 215 242 31,8 1326  116x250 2,6 C D116 SCAN2423P440
186 20,7 222 250 328 1370 116x250 2,6 C D116 SCAN2503P440
188 208 224 252 33,1 138,1 116 x 250 2,6 C D116 SCAN2523P440
22,4 248 26,7 300 394 1644 136 x 250 35 C D136 SCAN3003P440
22,4 248 26,7 300 394 1644 136 x 250 3,5 ECO D136 SCAN3003P440E
22,6 250 270 303 39,8  166,1 136 x 250 3,5 C D136 SCAN3033P440
26,1 289 311 35,0 459  191,8 136 x 250 3,5 C D136 SCAN3503P440
271 300 323 363 476 1989 136 x 250 3,5 C D136 SCAN3633P440
29,8 331 356 40,0 52,5 2192 136 x 250 3,5 ECO D136 SCAN4003P440E
30,1 333 359 403 52,9 2209 136 x 250 3,5 ECO D136 SCAN4033P440E
36,1 40,0 431 48,4 63,5 2653 136x325 4,8 ECO D136L SCAN4843P440E
1,6 1.7 1.9 2,1 2,5 3,0 11,5 75 x 245 1.1 C D75 SCAN0253P480
31 3,5 3,7 4,2 5,0 6,0 23,0 75 x 245 1.1 C D75 SCAN0503P480
53 58 6,3 7.1 8,4 10,1 38,7 95 x 250 1.8 C D95 SCANO0843P480
6,3 6,9 7.5 84 10,0 12,0 46,1 95 x 250 1,8 C D95 SCAN1003P480
6,8 7,5 8,1 9,1 10,8 13,0 49,7 95 x 250 1,8 C D95 SCAN1083P480
7.5 83 8,9 10,0 11,9 14,3 54,8 95 x 250 1,8 C D95 SCAN1193P480
7.8 8,7 9.3 10,5 12,5 15,0 57,6 95 x 250 1,8 C D95 SCAN1253P480
9,4 104 11,2 12,6 15,0 18,0 69,1 95 x 250 1.8 C D95 SCAN1503P480
10,5 11,6 12,5 14,0 16,7 20,1 76,9 116 x 250 2,6 C D116 SCAN1673P480
10,5 11,7 12,6 14,1 16,8 20,2 774 116 x 250 2,6 C D116 SCAN1683P480
11,2 12,4 13,4 15,0 17,9 21,5 82,4 116 x 250 2,6 C D116 SCAN1793P480
12,5 13,9 15,0 16,8 20,0 24,1 92,1 116 x 250 2,6 C D116 SCAN2003P480
12,6 14,0 15,0 169 20,1 24,2 92,6 116 x 250 2,6 C D116 SCAN2013P480
13,0 14,4 155 175 208 25,0 95,8 116 x 250 2,6 C D116 SCAN2083P480
480 B 14,9 16,5 17,8 20,0 238 286 1096 116 x 250 2,6 C D116 SCAN2383P480
15,7 174 187 210 250 30,1 1151 116 x 250 2,6 C D116 SCAN2503P480
174 193 208 234 278 334 1280 136 x 250 3.5 C D136 SCAN2783P480
188 208 224 252 300 36,1 1382 136 x 250 3,5 C D136 SCAN3003P480
188 208 224 252 300 36,1 1382 116 x 250 2,6 ECO D116 SCAN3003P480E
209 232 250 281 334 40,2 1538  116x325 3,2 C D116L SCAN3343P480L
20,9 232 250 281 33,4 40,2  153,8 136 x 250 35 C D136 SCAN3343P480
209 232 250 281 33,4 40,2 153,8 95 x 325 2,3 ECO D95L SCAN3343P480E
21,0 233 250 281 33,5 403 1543 136 x 250 3.5 C D136 SCAN3353P480
21,0 233 250 281 33,5 403 1543 116x325 3.2 C D116L SCAN3353P480L
226 250 269 303 360 433 1658 136 x 250 3.5 C D136 SCAN3603P480
25,1 278 299 336 400 48,1 184,2 136 x 250 3,5 ECO D136 SCAN4003P480E
282 313 336 378 450 54,1 207,2  136x325 4,8 ECO D136L  SCAN4503P480E
31,3 347 374 420 50,0 60,1 230,3 136 x325 4,8 ECO D136L  SCAN5003P480E
1.3 1.5 1,6 1.8 21 2,5 2,7 9,6 75 x 245 1.1 C D75 SCAN0253P525
2,6 29 3,1 3,5 4,2 5,0 55 19,2 75 x 245 1.1 C D75 SCAN0503P525
4,2 4,6 50 5,6 6,7 8,0 8.8 30,8 75 x 245 1.1 C D75 SCANO0803P525
4,9 54 58 6,5 7.8 9,3 10,2 35,8 95 x 250 1.8 C D95 SCANO0933P525
52 58 6,2 7.0 84 10,0 11,0 38,5 95 x 250 1.8 C D95 SCAN1003P525
6,5 7.3 7.8 8.8 104 125 13,7 48,1 95 x 250 1.8 C D95 SCAN1253P525
79 8,7 9,4 10,5 12,5 15,0 16,5 57,7 95 x 250 1.8 C D95 SCAN1503P525
8,9 9,9 10,6 11,9 14,2 17,0 18,7 65,4 116 x 250 2,6 C D116 SCAN1703P525
9,7 10,7 11,6 13,0 15,5 18,5 20,3 71,2 116 x 250 2,6 C D116 SCAN1853P525
9,7 10,8 11,6 131 15,5 18,6 20,5 71,6 116 x 250 2,6 C D116 SCAN1863P525
10,5 11,6 12,5 14,0 16,7 20,0 22,0 77,0 116 x 250 2,6 C D116 SCAN2003P525
525B 11,0 12,2 13,1 14,8 176 21,0 231 80,8 116 x 250 2,6 C D116 SCAN2103P525
11,8 131 14,1 15,8 188 225 24,7 86,6 116 x 250 2,6 C D116 SCAN2253P525
13,1 14,5 15,6 176 209 250 27,5 96,2 116 x 250 2,6 C D116 SCAN2503P525
14,1 15,7 16,9 190 226 27,0 29,7 1039 136 x 250 3,5 C D136 SCAN2703P525
15,7 17,4 187 211 25,1 30,0 330 1155 136 x 250 3,5 C D136 SCAN3003P525
15,7 174 187 211 25,1 30,0 330 1155 136 x 250 3,5 ECO D136 SCAN3003P525E
194 21,5 231 26,0 309 370 40,7 1424 136 x 250 3,5 C D136 SCAN3703P525
196 21,8 234 263 313 375 41,2 1444 136 x 250 35 C D136 SCAN3753P525
21,0 232 250 281 334 40,0 44,0 1540 136 x 250 3,5 ECO D136 SCAN4003P525E
236 26,1 28,1 31,6 376 450 495 1732 136x325 4,8 ECO D136L  SCAN4503P525E

26,2 290 312 351 41,8 50,0 55,0 192:5 136 x 325 4,8 ECO D136L  SCAN5003P525E
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Fa6bapuntbl N macca
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Kopnyca MM
D75 245 213 @80 @75 16 20 M12 39 45 ~1.1
D95 250 215 ?100 @95 16 20 M12 47 52 ~1,8
D95L 325 290 ?100 @95 16 20 M12 47 52 ~23
D116 250 215 2121 2116 16 20 M12 47 52 ~2,6
D116L 325 290 2121 2116 16 20 M12 47 52 ~3,2
D136 250 215 2141 2136 16 20 M12 47 52 ~3,5
D136L 325 290 2141 2136 16 20 M12 47 52 ~4,8
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PelueHuns ana ceten c cogepXxaHeM BbICLLMX
rapMOHUK

YcnoBus 3kcnayataummn

SystemeSet Can (C) + aHTMpPEe30HAaHCHbIV Apoccenib + KOHTaKTOp +
aBTOMaTU4YeCKUI BbIKOYaTeNb

e CeTu CO 3HAYUTENbHbBIMU HEIMHEHBIMU Harpyskamm

* 3HauynTeNbHble NCKaXeHUs Hanps>XeHus

HomMuHanbHoe Hanps>eHne KoHAeHCAaTopoB

Mpy paboTe COBMECTHO C aHTUPE30HaHCHbIM ApOCCeneM HarnpskeHne Ha
+ KOHAeHcaTopax npesbillaeT paboyee HanpskeHue cetn (Ug). CnegoBaTtenbHoO,
KOHAEHCATOPbI JOMKHbI BbITb paccUMUTaHbl Ha 6onee BbICOKOE HanpsiXeHue.,

B 3aBMCMMOCTY OT BbIGPAHHOM YaCTOTbl HACTPOMKM YacTb FAPMOHUMK TOKa MOrnoLaeTcs
pacCTpOeHHONM KoHAeHcaTopHOM baTapeeii. CnejoBaTenlbHO, KOHAEHCATOPb! AOKHbI
6bITb paccymMTaHbl Ha 6onee BbICOKME TOKM, SABASAIOLLMECH CYMMOV OCHOBHOI U BbICLUNX
rapMOHVIK.

B Ta6n|/|u,e HIKe YKa3aHO HOMHaNbHOE Hanpsa>XXeHne KoOH4eHCaTopoB B 3aBUCMMOCTA
OT HanpsaXeHuna cetn n OTHOCUTENIbHON paCCTpOI;IKIA.

HomuHanbHoe Hanps>keHne Pa6ouee Hanps>keHne ceTun (Us)
KoHAeHcaTopa SystemeSet Can (Uy) 50 Iy 60 'y
400

400
OTHOCUTeNnbHasa paccTponka 7 480 480
(%) 14 525 525

JaHHble 3HaYeHNsi rapaHTMPYIOT CTabuUbHYO 1 6e30nacHyto pPaboTy B CaMbIX TSXKENbIX
pabounx ycnoBusix. MeHee KOHCepBaTUBHbIE 3HAYEHWSI HAaNPSXKEHNS MOTYT 6bIThb
BblbpaHbl TO/IbKO NOC/Ie AeTaAbHOro aHan3a 31eKTPoyCTaHOBKMN.

B Tabnnuax Ha nocneAyoLmx CTpaHnLax ykasaHa 3¢ppekTnBHas peakTMBHas MOLLHOCTb
(kBAp), reHepnpyemas rnpm NCnosib30BaHNM KOHAEHCaTOPOB COBMECTHO C APOCCeNAMMU.

KOHAEHcaTOpr HU3KOro Hanps>keHus 21 @



KoHaeHcaTop + aHTUPe30HACHbI Apoccenb +
KOHTAKTOpP + aBTOMATWYeCKUI BbIKAOYATE b

Ta6bnuua BbI6Opa

CeTb 400B, 50y, Hanps>keHMe KoHAeHcaTopa 480B, paccTpoiika punbTpa 7%

=4
=4
=t

3¢dPekTUBHAA MOLLHOCTb,

KBAP Qc, 480B KoHpeHcaTop
12,5 16,8 SCAN1683P480
25 335 SCAN3353P480
50 67 SCAN3353P480 x 2
100 134 SCAN3353P480 x 4

Apoccens

SDR071253P480
SDR072503P480
SDR075003P480
SDR0O7X003P480

KoHTakTop

MC1D25M7
MC1D40KUE
MC1D95KUE

MC1G120KUE

ABTOMaTUNYECKMIA
BblK/lOUaTeNb

SPC100N025L3DF
SPC100NO50L3DF
SPC100N100L3DF
SPC250N200L3DF

CeTb 400B, 50y, Hanps>keHMe KoHAEeHcaTopa 525B, paccTpoiika punbTpa 14%

3¢ PekTUBHAA MOLLHOCTb, Qc, 5258 KoHaeHcatop
KBAp

12,5 18,6 SCAN1863P525
25 37,5 SCAN3753P525
50 75 SCAN3753P525 x 2
100 150 SCAN3753P525 x 4

KOHAeHcaTopbl HU3KOro Hanps>xeHus
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Apoccens

SDR141253P525
SDR142503P525
SDR145003P525
SDR14X003P525

KoHTakTop

MC1D25M7
MC1D40KUE
MC1D95KUE

MC1G120KUE

ABTOMAaTUYECKNIA
BbIK/llOYaTeNb

SPC100N025L3DF
SPC100NO50L3DF
SPC100N100L3DF
SPC250N200L3DF



AHTVPE30HaHCHbIe
Apocceny

CoaepxaHune

SystemeSet DR

YCNOBUSA SKCTITYATALIMM .« ettt et e e ettt e e e ettt et et et eee s 24
YKA3aHUA MO MOHTAXKY .« . ettt ettt ettt et et ettt e et 24
TeXHNUECKNE XAPAKTEPUCTUKM . vttt t ettt ettt et et ettt et ettt en e e 24

AHTUpE30HAHCHbIE Apoccenn 23 @



@ SystemeSet DR

Jpoccenn
npesoTBpaLLaroT
pe3oHaHcHoe
ycuaeHne rapMoHuK
B CeTN 1 TeM

CaMbIM 3aL4MLLA0T
KOHJAeHcaTopbl OT
neperpysku.

AHMUpe30oHaHCHbIe dpoccenu

YcnoBus 3kcnayataummn

° lVcnonHeHwme: ana BHyTPeHHeN yCTaHOBKN.
* TemnepaTtypa XxpaHeHus: ot -25 o +45 °C.
° Pabounin fnanasoH OTHOCUTENBHOWN BAAXHOCTW Bo3gyxa: 20-80%.
°  CTOMKOCTb K cOneBoMy TymaHy: 48 4acoB (a15 gpocceneii Ha 400 B, 50 I'u)
* Pabouas TemnepaTypa:
- Npu BbICcOTe Hag ypoBHeM Mops < 1 000 m: MuH. = 0 °C, makc. = 125 °C, makc.
cpeaHerogoBasi Temnepatypa = 40 °C, Makc. cpefHecyTouHas Temnepatypa = 85 °C;
- Npu BbICOTe Haj ypoBHeM Mopst: < 2 000 m: MuH. = 0 °C, makc. = 120 °C, Makc.
cpegHerogosas Temnepatypa = 35 °C, Makc. cpegHecyTouHas Temnepatypa = 80 °C

YKa3saHuA N0 MOHTAaXy

° HEO6XOAI/IMa npuHyanTenbHaa BeHTUNAauna.
e [ina NydLlero oxnaxaeHua aHTI/Ipe30HaHCHbII7I Apoccenb cejyet yCTaHOBUTb Tak,
UTObbI €ro 06MOTKM pacnosaraancb BePTMKaabHO.

MocKobKy aHTUPe30HaHCHbIEe A4poccent 06opyAoBaHbI 3aLLMTON OT Neperpesa, TO ANS
OTK/I0YeHNs cTyneHun ycTporictea KPM B ciiydae neperpeBa c/iefyeT UCMO/Ib30BaTh
pa3MbIKalOLLMIA CyXOl KOHTaKT.

TexHUUYecKue XxapakTepucTmKm

O6LLe XapaKTepUCTUKU

OnucaHve TpexdasHbliA, Cyxoi, C MarHUTOMPOBOAOM, U3ONSALMSA C
nponuTKom

CTeneHb 3aLWmnThl IPOO

Knacc HarpeBoCTONKOCTU M30NALMN H

HoMuHanbHoe HanpsxeHune 4008B - 507w,

JlonycT. oTKNIOHEHWEe NHAYKTUBHOCTU $asbl -2, +5%

HanpsxeHve nsonsauymu 3kB

MakcrManbHbIA ANNTeNbHbIA TOK 1,35Iy

ToK HacbILLeHWA 1,8l

HanpsikeHune (50/60 I'y) ncnblTaHUs 3nekTpuyeckoi 3 kB B TeueHne 1 MuH

MPOYHOCTN N30NALUN Mexay 06MOoTKamMK, 06MoTKaMu

1 3emnen

Tennosas 3awmTa BcrnomoratenbHbIin KOHTaKT 250 B nep. Toka, 2 A

Onpegenum pabounii Tok (ls), Kak TOK, MOTpebaseMbIi CUCTEMO U3 KOHAeHcaTopa
C @aHTUPE30HAHCHBIM ApOCceniem, B Clydae, Korga npuioXeHHoe CUHycoraaneHoe
HarnpshkeHne paBHO paboyeMy HanpsxeHuto cetu (Us).

Is=Q (kBAp)/ (3 x Us)
ﬂ,/‘lﬂ 6e3onacHom pa6OTbI AHTNPE30HaHCHOro Apoccenda B peasibHbIX yC/10BUAX OH

AOMKEH BbIAEPXMBaTb ANNTENBHO AOMYCTUMBIA TOK (I4aur 4on.) C YYETOM FAGPMOHKIK TOKa 1
KonebaHMin HanpsXKeHNS.

B Tabnuue Hxe ykasaHa BeNMYMHa rapMOHMK Toka (B MpoLeHTax), COOTBETCTBYIOLLAS
pa3nnyHbIM Ko3$PULMEHTaM HacTOTHON PacCTPONKL.

Ko3¢pdurLmMeHT 4acTOTHOW paccTponkm i3 is i7 i1
2,71 14% 5 15 5 2
3,8/7% 3 40 12 5

YTobbl 0becneymTs BO3MOXHOCTb A/TNTENbHON PaboThl Ha MOBbILLEHHOM HaMpPsXXeHU
(8o 1.1 x Ug), sonycTuMbIl TOK cnefyeT ysennunts B 1,1 pasa. 3HadeHus AnnTensHo
A0MNycTUMOro Toka (Ignyr aon.) yKasaHbl B Tabnuie Huxe.

Koa¢ppuumeHT YacToTHO paccTpoiiku | lgaur gon (X Is)

2,71 14% 113
38/7% 1,2

@ 24 AHTVpPE30HaHCHbIe Apoccenu



@ SystemeSet DR

OTHOCKT. Makec. Cc1, | C2,
paccTpoiika, | HoCThb, noTepu | noTepu | notepu npu MM | MM
% Iwp (€ yuétom
rapMoHuK),
BT
12,5 3,51 22,46 50 75 90 230 201 120 140 96
25 1,53 44,79 73 110 130 230 230 120 160 110
7% (3.8)
50 0,77 89,57 130 200 250 265 245 120 160 130
400 100 032 17891 250 355 410 300 290 120 200 160
12,5 6,61 22,74 90 105 115 265 220 120 140 110
25 3,28 4583 140 173 190 265 220 120 140 130
14% (2.7)
50 1,64 91,67 220 275 305 310 270 120 140 165
100 0,62 183,11 420 520 570 420 400 120 140 175
MpumeyaHue:

166
190
220
260
215
235
280
400

20 10
20 10
20
20
20
20

10
10
10
10
20
20

10
10

~120

SDR071253P480
SDR072503P480
SDR075003P480
SDR0O7X003P480
SDR141253P525
SDR142503P525
SDR145003P525
SDR14X003P525

1. Mpu 8blbOpe MOowHOCMU KOHOeHCamopHoU 6amapeu, pykosoocmayliimecs MakCUManbHeIMU Kpumepusamu lyp (Bm) (onpedeneHue pasmepa wkada

u pacdem 8eHMUAAYUU).
2. 3HayeHus, YKA30HHbIe sbllle 8 ma6/7u14e, ABMAMCA MAKCUMA/IBHO - npeaeﬂbe/Mu.
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@ SystemeSet PFC

SystemeSet PFC o6nagatoT Bcemun GyHKLIMAMM, KOTOPble MOTPebyoTcs BaM A4/ MPOCTOM

1 3¢PeKTNBHON PaboThbl BalLlero 060pyA0BaHNA KOMMEHCaUMM peakTUBHOM MOLLHOCTA Y
nogAep>XaHusa cTabunbHoOro KoagduLMeHTa MOLHOCTA. 3TO NPOCTOe N NHTENNeKTyalbHoe
pene, KOTOPOe N3MepsieT, OTCNEXNBAET 1 YNPaBASET PpeakTUBHOM 3Heprueli. MNpocToTa
BBO/a B 3KCMAyaTaLuto, 06HapyXeHve 1 ornpejeneHne pasmepa CTyneHu oTAnYatoT ero ot

APYrvx NPOAYyKTOB Ha PbIHKe.

MOHUTOPUHI CTyNeHeil KOHAEHCAaTOPHbIX
6aTapei

MOHI/ITOpVIHI' BCeX NOAKNHYEHHbIX CTyHEHEVI KOHZEeHCaTopOoB.

OT0b6paxkeHne MOLLHOCTY MOAK/TIOYEHHbIX CTyMeHein

B peasibHOM BpemeHu B KBAp.

OTobpaxeHne OCTaTOUYHON eMKOCTU CTyrneHen B % oT
HOMWHaIbHOM MOLLIHOCTM CTyMeHW Noc/ie YCTaHOBKN.
OTobpaxeHme 0CTaTOUYHOM MOLLIHOCTW CTyneHel B KBAp
C MOMEHTa YCTaHOBKM.

KonnuectBo nepektoueHnin Kaxaom NoAKNOYEHHON
CTYMeHu.

V3mepeHne N MOHUTOPUHI CUCTEMBI

N3mepeHue, oTobpaxeH e 1 Bblgaya CUrHaI0B TPeBOr
ana THD(u) n cnektpos THD(u) c 3 mo 19.

3amep 3HaueHuns DQ - konnyectBa KBAp, Tpebyemoro

ANS JOCTUXEHNS LeneBoro KoadduumeHTa MOLLHOCTU.
TekyLuas TemnepaTypa Wwkada 1 MakcmmManbHas
3aperncTprpoBaHHas TeMmnepaTypa.

MapamMeTpbl CMCTEMBI — HaNpsXXeHWe, C1aa TOKa, akTUBHas,
peakTBHas 1 MOAHasA MOLLHOCTb.

BonbLon XK-gucnnein ons MOHUTOPUHIa AeCTBUTE b-
HOrO COCTOAHUS CTYMNEHN N APYrX NapaMeTpoB.

NMpocToTa BBOAA B 3KCN/yaTaLuio

ABTOMaTMyeckas MHMLManm3aLms 1 aBTomaTnyeckoe
obHapy>eHue CTyrneHel B Lensx aBToMaTNYeckoro BBoAa
B 3KCMAyaTaLmio.

ABTOMaTMYeCKast KOPPEKTNPOBKA MNOAK/IOUEHNS
KOHTpO//1epa - KOpPekTMPOBKa MOAK/IOYEHVS BBOAOB
HanpsXeHWs U CUAbl TOKa.

COBMeCTUMOCTb C BTOPUYHBIMY 06MOTKaMM
TpaHcpopMaTopa Toka Ha 1 A van 5 A.

N'mMékocTb Npu cbopke U moaepHUsaunun
wmToBoro obopyaosaHus

@28

HeT orpaHuyeHnin nocnesoBaTensHOCTU CTyMNeHeNR,
KaK B TPAAMLMOHHBIX KOHTPO/1epax.

JocTynHa ntobas nocnefoBaTeslbHOCTb CTyNneHel ¢
aBTOMaTUYeCKMM OBHapyXeHeM.
MporpammunpoBaHve He TpebyeTcs.

INerkas 3ameHa HencrnpaBHOro KOHAeHcaTopa Ha
KOHJeHcaTop APYro MOLLHOCTU.

MpOCTOV 1 BBICTPBIA MOHTaX U MOAK/OHEHME.
MopT RS485 n npoTtokon Modbus Bo Bcex Mogensix
YCTPOWCTBA.

BecLuoBHOe Nogknto4eHKe K MporpaMmMHOMY
obecneyeHuto 1 Wwito3am Systeme Electric.

KoHTponnepbl ko3¢ puLmeHTa MOLLHOCTU

Aenairte 6onbLue ¢ SystemeSet PFC

Mporpammumnpyemele CUrHabl TPEBOr ¢
XypHanom Ha nocnegHue 10 aBapUinHbIX
CUTHanNoB..

MoaxoaunT ana paboTbl Mo 4 kBagpaHTaM.
YnpaBneHve ¢ 4BONHBIM KO3OPULIMEHTOM
MOLLHOCTW Yepes ANCKPETHbIE BXOAbI U
obHapyXeHne 3KCrnopTa MOLLHOCTH.
BbigeneHHble pene ynpaBneHus BEHTUASTOPOM U
CUTHaNOM TPEBOTW.

PaclumpeHHoe 3KcrepTHOe MeHH
NpOrpamMmMmnpoBaHnsa AN KOHPUrypnpoBaHNs
KOHTpOJIIepa HYyXHbIM BaM COCO60M.

HoBbIlh anropnT™ ynpaeneHuns, paspaboTaHHbIn
AN CHUKEHWSA KoMYecTBa onepaumii
nepekatoYeHNs 1 6bICTPOro JAOCTUXKEHUSA
ueneBoro koaddumumeHTa MOLLHOCTH.

ABapwuiiHble CUrHasbl

HencnpaBHOCTL CTyrMeHn.

KoHurypupyemblii curHan Tpesoru npu
MOHVIXXEHWUW MOLLHOCTU CTYMeHw.

CurHan Tpesoru npegenbHoro sHavyeHnss THDu.
CvrHan Tpesorv Temnepartypbl.
ABTOMaTMUeECKasi KOPPeKTNPOBKA NyTeMm
OTK/IIOYEH A CTyMNeHein B Ciyyae nosiBieHuns
curHana tpesorv THDu, curHana Tpesoru rno
TeMnepaTtype 1 CUrHana TPeBory No npejesibHowm
neperpyske.

CurHan TpeBorn HeJoCTaTOYHOM KOMMeHcaumn.
CvrHan TpeBory MOHWXeHHOro/NoBbILLEHHOro
HanpsKeHUs.

CvirHan TpeBory HWU3KOM/BbICOKON CJIbl TOKA.
CvirHan Tpesoru npegena neperpysku.

CurHan TpeBorun HecTabubHOCTA
peryanposaHus.

MakcrManbHble rnpejenbHble 3KCrayaTaumoHHble
3HaYeHUs - BPEMS 1 YNC/I0 NepektoUeHNiA.

AvnanasoH

KonnuecTBo BbIXOAHbIX KOHTaKTOB | Ne o KaTanory
cTyneHei

06 SPFCO6N
12 SPFC12N



@ SystemeSet PFC

O6Lme xapakTepucTuku

Bxoabl Hanps>keHUs U TpaHCPOpPMaTOpPOB TOKa

HanpsxeHre npsaMoro nuTaHna 90-550 B, 1 paza, 50/60 'y,
Harpyska BTopn4HO 06MOTKM: 6 BA
300BLN/519B LL - CAT Ill nnin 550B - CAT Il

3awmTa OT NaAeHNs HanpsXXeHNs ABTOMaTMYeCcKoe OTK/IoUYeHWe CTyneHer Npy nageHnsx > 15 mc
(3awmTa KoHAeHcaTopa)

BTopunyHas o6mMoTKa TpaHCGOPMaTOPOB TOKa CoBmecTMa Cc HOMUHanamu 1 Avan 5 A

JlmanasoH 0CHOBHOW 06MOTKM TpaHcopmaTopa Toka [0 9600 A

VM3mepuTesibHble TOKOBbIE Lienu S5MA-5A, 1 daza
Harpyska BTOp1YHO 06MOTKM: < 1 BA

Knemmbl moakntoueHns BuHTOBOrO TMNa, MOAK/IOYaeMble

PekomeHgyemoe ceveHune: 2,5 mm?
MakcrManbHo 4oMnyCcTUMoe ceveHume: 4 Mm?

HacTtpoiikn ko3 PurLmeHTa MOLLLHOCTU U BbI6GOp anroputma

YcTaBKa peryiMpoBku - NporpamMmmmnpyemast Ot Cos Phi 0.7 emkocTHOro Ao 0.7 MHAYKTUBHOO
Bpemsi NOBTOPHOro NoAKIYeHVS — NporpaMMmnpyemMoe OT11 o 6500
Bpewmsi oTk/IMKa - nporpamMmmupyemoe OT1806500c
B03MOXHOCTb paboThbl C 06BEKTOM C ABONHbBIM Ja, Yepes ANCKPETHbIX BXOZ UV NMPY 06HapPY>KeHWM 3KCMOopPTa MOLLHOCTH
K03PPULIMEHTOM MOLLHOCTU
ANropuUT™ ynpasneHus 1-BEST-FIT (no ymonuanwuto), 2-LIFO
3-KOMBI-FILTER, 4-PROGRESSIVE, 5-FIFO
CoBMeCTUMOCTb C BapuaHTaMu MpUMeHeHns PaboTa no 4 kBagpaHTaM Npu NCMob30BaHWV reHepaTopa

CUMNOPTOM M 3KCMOPTOM MOLLHOCTA
MHTennekTyanbHas nporpaMmma

ABTOMaTWYeckas MHULMaNM3aLms 1 aBTomaTnyeckoe Ja
obHapyxeHue cTyneHei
ObHapy>xeHue 1 oTobpaxeHne MOLLHOCTH, Yncaa Ja

HEPEKHPOHEHMVI N CHXEeHWNA MOLLIHOCTU BCeX
NOAKNKYEHHbIX CTyI'IEHEI7I

MocnefoBaTeNbHOCTL CTyMNeHel KOHAEHCAaTOPHbIX 6aTapeli  Jllobas. bes orpaHnyeHWii NocnegoBaTeNlbHOCTH
CurHanbl TPEBOrv M yripaBneHus
PeneiiHble BbIxoabl 6 pene, 12 pene (HO KOHTaKTbI)
250B LN vnwn LL (CAT i)
HomuHan noct. Toka: 48 Broct. Ttoka/ 1A
HomunHan nep. Toka: 250 B nep. Toka/5A
YCTpoiicTBa 3aLUmMThI Lienuy ynpaeneHus HommHanom 10A makc.

BblgeneHHoe pesie ynpas/ieHns BEHTUIATOPOM JAa. HO (HopManbHO OTKPbIThI) KOHTAKT
48 Brnoct. Toka/ 1 A, 250 B nep. Toka/5A
KoHTaKT aBapuiiHbIX CUFHaN0B PeneiHbl KOHTAKT Pa30MKHYT, KOrZa KOHTpOIep BKAOUeH 6e3 Hannuus

aKTUBHbIX CUFHAI0B TPEBOTrW, U 3aMblKaeTcs Npu UX nosieneHun. Pene
aBnseTca H3 (HopManbHO 3aKPbIThIM), KOrAa KOHTPOAIEep 06eCTo4eH.

HomunHan: 48 Bnoct.Toka/ 1 A, 250 Bnep. toka/5A
JVCKPeTHBIN BXOA A1 Mepek/ItoYeHns Ha LieneBoli cos @2  Cyxoli KOHTaKT (BHYyTpeHHee nuTaHue 5 B, 10 MA)

MocnegoBatensHbI nopT Modbus RS-485 (RTU) MocnegoBaTenbHbIN NOPT 63 NoAspusaLnn/TepMUHNPOBAHUSA
MpoTokon cBA3n Modbus

MocnesoBaTenbHbIN MHTepdeinc TTL 3ape3epBYPOBaHO A5 CNYXEH6HOr0 NCNONb30BaHNS

BcTpoeHHbI TepMogaTHMK Ja. Monpaska Ha TeMnepaTypy NporpaMmmupyemMas

Avcnnei Ipadpuyeckmii XK-akpaH 56 x 25

XypHan curHanos Tpesoru MocnepHve 10 curHanos TpeBorn

3amep rapMOHNYECKNX NCKaXKEHWNA HaMPsKeHNs THDu; nckaxeHme oTAeNbHbIX HeYeTHbIX FapMOHKK € 3 Mo 19 nopsaka
OTobpaaemble N3MepeHs 1 TOYHOCTb HanpsxeHwne, cuna Toka 1 yactota: £1 %

N3mepeHue sHepruu, koadduumeHTa MmowHoctr, THD(u): +2 %
OTAeNbHble FTAPMOHUKN HanpsxeHus (oT H3 go H19): £3 %
M3mepeHune Temnepatypsbl: +5°C

KoHTponnepsbl ko3pPpumumeHTa MOLLLHOCTU 29
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O6Lme xapakTepmcTuUKM (Npoao/mKeHne)

CTaHAaprI ncnbiTaHMUA N cOOTBETCTBUE

CraHaapTsl M3K 61010-1
M3K 61000 6-2
M3K 61000 6-4

M3K 61326-1
uL61010
CooTBeTCTBME N BHECEHME B CIINCKMN CooTtBeTtcTBUe N BHeceHme B cnuckn CE, NRTL, ¢ NRTL, EAC
Mexauuueckve xapaktepucrvkn | .
Kopnyc MepeaHss NaHeNb: NNACTUK AN KOPMYCOB M3MepPUTeNbHbIX MPUH0POoB
(4€pHBbIN)
3aaHAa NaHenb: MeTann
Knacc 3awutbl MepeaHas naHens: P41
3agHsasa naHens: IP20
Macca 0,6 kr
Pa3mep 144 x 144 x58 mm (B x LLI x T")
Bbipes B naHenu 138 x 138 (+0,5) MM, TOAWMHA 1-3 MM
MoOHTax naHenu MoOHTax 3anoaamuo
Pabouas Temnepatypa OT1-2080+70°C
XpaHeHwne OT1-40 go +85°C
BnaxHocTb 0-95 %, 6e3 06pa3oBaHNS KOHAEHCaTa BO Bpems SKCrayaTaumm n
XpaHeHns
MakcrManbHBbIM Kiacc 3arpsasHeHnst 2
MakcmmanbHas BbicoTa <2000 ™
Pa3zmepbl (MM™)
144
D 1
Y — 137 ‘

@ systemeset PFC Systéme —

“» J L | - =

MoHTa)X (Mmm)
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CneuywvanbHble KOHTAKTOpPbI

CneymnanbHble KOHTakTopbl MC1D*K npegHasHaueHbl 418 KOMMyTauumy TpexdasHbixX
OAHO- N MHOTOCTYMeHYaTbIX KOHAeHCaTOpHbIX 6aTapei. CooteeTcTBYOT MK 60947-4-1
cornacHo kateropum npumeHenua AC-6b n ceptuuumposaHsl B cucteme EAC.

TexHn4yeckue ycnosus

KoHTakTopbl OCHaLLeHbl 6/10KOM KOHTaKTOB NpeABapuUTeIbHOro cpabaTtbiBaHUSA U
racsamx pesncTopoBs (BHeLUHMe NpUCcoeAnNHEHS CONPOTUBAEHWIA), OrPaHNYMBAIOLLNX
BeNVNYMHY Toka fo 60In.

Orpan-leHme TOKa Nnpwu BKIKOYEHUN yBENNYMBAET CPOK Cfly)K6bI BCEX KOMMOHEHTOB
YCTaHOBKW, 0CO6eHHOo rlpe,qoxpaHMTeneM N KOHAEHCaTopOB.

KOHCTpyKLMSA AOMNONHNTENBHOMO MOAYS rapaHTUpyeT 6e30MacHyro 3KCMayaTaLmio v
ANNTENBHOM CPOK CNYXK6bI YCTaHOBKM.

YcnoBus 3kcnayatauum

HeT He06X0A4MMOCTN NPUMEHATb APOCCENN HU B OAHOCTYNEHYATON, HN B MHOFOCTYNeHYaTol KOHAEHCAaTOPHOW
6aTtapee.

3aLmTa OT KOPOTKMX 3aMblKaHW MOXET bbITb 0becneyeHa Npv NOMOLLM npejoxpaHuTener Tmna gl, paccuntaHHbIX
Ha 1,7..2In.

Mogenb
MC1DEK MC1DFK MC1DGK MC1DLK MC1DMK MC1DPK MC1DTK MC1DWK
MapameTpbl

HomMunHansHoe Hanps>xeHne nsonaunn

Ui (B)

HoMuHanbHoe NMMyibcHoe HanpsixeHne

Uimp (kB) 6

CooTBeTCTBME CTaHAapTam GB/T 14048.4, GB/T 14048.5, IEC 60947-4-1, IEC60947-5-1, EN 60947-4-1, EN 60947-5-1
CepTndukaums EAC

ﬁ;igi:;' 3aWVTLI (TONKO /IMLEBO 3awmTa oT NPAMOro NpukocHoseHus: IP20

Temnepatypa |'Ip|/| XpaHeHUn (°C) -60...+80

OKpY>X. CpeAbl Mpw pa6ore (°C) -25...+60

MakcmmanbHasa paboyas BbicoTa (M) 3000

CreneHb 3arpa3HeHus 3

KaTeropust MoHTaxa I

Tun MoHTaxa BuHTOBbIE 3aXMMbI 35 MM DIN perika BuHTOBbIE 3aXUMbI 5/75 MM DIN pelika
OrHecTomnkocTb TokoBeayLaa Yactb: 850°C

Pa6oyee nonoxeHve” BepTtukanbHas yctaHoBka (+20°)

* MpoAyKT cnejyeT yCTaHaBNMBaTb U MCMONb30BaTh B MeCTaX, rAe HeT CUIbHOW TPSACKN 1an BUGpaLmu.

@ 32 KoHTaKTOpbI
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OCHOBHble TeXHNn4YecKue XapaKTepnctmukm

Mogenb
MC1DEK MC1DFK MC1DGK MC1DLK MC1DMK MC1DPK MC1DTK MC1DWK
MapameTpbl

Cunosas uenb

MakcrManbHbIn pabounia Tok le (A)

AC-6b

HomuHanbHas
paboyas
MOLHOCTL (KBAP)
AC-6b

220B/230B
400B/440B

660B/690B

BCTpOGHHbIe BCromMoraTe/ibHble

KOHTaKTbl

SneKTpUYeckas N3HOCOCTONKOCTb
AC-6b/400V (10* unkno.)

MakcManbHasi 4acToTa KOMMyTaLmm
AC-6b/400B (LumKknbI/u)

MexaHunyeckasi U3HOCOCTOMKOCTb

(10° umknoB)

Makc. mex. yacToTta KOMMyTaumnm

(unknbl/Y)

14.9

5.5
10

17

18.4

7
12.5

17

25

9.5
16.7

21

20

180

15

500

28.9

11
20

28.5

TexHn4yecKkme XxapakTepncTUKU Lienu ynpasieHnsa Ha NnepeMeHHOM ToKe

HoMuHanbHoe HanpsxeHune Lenu
ynpasneHua Us (B) 50ru/600L,

Mpegensl
HanpsxeHns
Lenu ynpasneHuns
(+60°C)

MowHoCTb
notpebneHns npu
25°C

BCTPOEHHbIe BCnomMmoraTeJ/ibHbleé KOHTaKThbl

HanpspkeHve npu
cpabaTbiBaHUU

HanpspxkeHve npu
oTMycKaHUn

CpabatbiBaHune

YaepxaHve

HomunHaneHoe Hanps>XeHwe nsonaymmn

Ui (B)

MwuH.
KOMMYTaLMOHHas
CNocobHOCTb
MuH.
KOMMYTaLMOHHas
CNocobHOCTb

A600

AC-15

Q600
DC-13

Umin (B)
Imin (A)
Umin (B)
Imin (A)

Tok TepmMuyeckon
cTolikocTw Ith (A)

HoMuHanbHoe
pabouee
HanpsxxeHue U (B)

HoMUWHanbHbIR
pabounii Tok le (A)

HoMuHanbHas
MOLLHOCTb
KOHTakTOB S (B-A)

HoMuHanbHas
MOLLHOCTb
cpabaTtbiBaHNs
KOHTakTOB S (B-A)

Tok TepmMuyeckon
cTorikocTu Ith (A)

HoMuHanbHoe
pabouee
HanpsxeHne Ue (B)

HoMuHanbHbIN
pabounii Tok le (A)

HomuHanbHas
MOLLHOCTb
KOHTakTOB (B-A)

HomuHanbHas
MOLLHOCTb
cpabaTbiBaHNA
KOHTakTOB (B-A)

120

125

0.55

THO+2H3

36.8 48.1 58.7
14 17 22
25 333 40
33 a2 50

24,110, 220, 380

EK...TK: 0.8Us...1.1Us (50 I'u), 0.85Us...1.1Us (60 I'y)

WK: 0.8Us...1.1Us (+40°C, 50 I'y), 0.85Us...1.1Us (+40°C, 60 I'y)

63
9.5
240
3
250
0.27

380

0.2Us...0.75Us
63 105
9.5 20
690
24
0.1
24
0.1
10
480 500
1.5 1.4
7200
720
25
400 500
0.15 0.13
69
69
KoHTakTOpbI

93.9

35
65

67

200
21

600

600

0.1
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@ SystemePact M

FabapuTHble pasmepbl

8 8 g 3
2 g )
MC1DEK, MC1DFK, MC1DGK MC1DLK, MC1DMK
s
z o
o
MC1DPK, MC1DTK MC1DWK

MpumeyaHue: eanHKILA N3MepeHust — MM. JloNycK A1t MOHTaXHbIX OTBepPCTUiA: +0,5; ANns ApYrux BHELUHUX pa3MeposB: 1,5, e He
yKasaHo VHoe.

Cxembl

MC1DEK
MC1DFK
MC1DGK
MC1DLK
MC1DMK
MC1DPK
MC1DTK

MC1DWK
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@ SystemePact M

NHdopmauuma ansa 3akasa

Cepusi KOHTaKTOPOB

@ MC1D
HomMuHanbHasa paboyas MOLLHOCTb
NPV HOMVHaNbLHOM pabouem
HanpsxeHnn 400 B n kateropun AC-6b
EK: 10 KBAp LK: 20 kBAp TK: 40 kBAp

FK: 12.5 kBAp MK: 25 kBAp WK: 65 KBAp
GK: 16.7 kBAp PK: 33.3 kBAp

@ HanpsixkeHue uenu ynpaBneHus

(50/60Iy, AC)
B7: 24B F7:110B
M7: 220B Q7:380B

Ta6bnuua Bbi6opa pedepeHcoB

Konnuecteo BcTpoeHHble
I ] [ T ST A 9 noniocos BCMOMOraTe/ibHble KOHTAKThI Hanpsbketne
uenu ynpassieHuns
50/60 ' PedepeHc ‘
B
24 MC1DEKB7
110 MC1DEKF7
5.5 10 17 3 1 2 0.50
220 MC1DEKM7
380 MC1DEKQ7
24 MC1DFKB7
110 MC1DFKF7
7 12.5 21 3 1 2 0.50
220 MC1DFKM7
380 MC1DFKQ7
24 MC1DGKB7
110 MC1DGKF7
9.5 16.7 28.5 3 1 2 0.50
220 MC1DGKM7
380 MC1DGKQ7
24 MC1DLKB7
110 MC1DLKF7
11 20 33 3 1 2 0.55
220 MC1DLKM7
380 MC1DLKQ7
24 MC1DMKB7
110 MC1DMKF7
14 25 42 3 1 2 0.55
220 MC1DMKM7
380 MC1DMKQ7
24 MC1DPKB7
110 MC1DPKF7
17 333 50 3 1 2 1.09
220 MC1DPKM7
380 MC1DPKQ7
24 MC1DTKB7
110 MC1DTKF7
22 40 67 3 1 2 1.09
220 MC1DTKM7
380 MC1DTKQ7
24 MC1DWKB7
110 MC1DWKF7
35 65 104 3 1 2 1.45
220 MC1DWKM7
380 MC1DWKQ7
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JHeprospeekTMBHOCTL: MPOCTO Kak SystemeSet

MoBblLLeHne 3Hepro-
3¢ deKkTBHOCTU 1
CHUXEeHMe pacxoAoB
Ha onnaTy 31eKTpo-
sHeprun go 30%

C MepBOro Xe AHA
3KcnayaTaumm
SystemeSet

CnpoeKTUPOBaHO TakK, Kak BaM HY>KHO

HesaBncrMo OT TOro, ynpasnsieTe 1 Bbl HE6O/bLLON NPON3BOACTBEHHON

NAOWAaAKON AN rNobanbHbIM NpeanpusTeM, ObICTPO 1 1erko YKpenunTb CBOK
KOHKYPEHTOCMOCOBHOCTL Bbl CMOXeTe 3a CHET 6osiee 3G PeKTUBHOIO NCNOIb30BaHMSA
3N1eKTPOo3Heprm 6narogaps KoMneHcaLumm peakTuBHOM MowHocTy (KPM).

MpoLe n HagéxHee BCero cAenatb 3TO C MOMOLLbI0 HALMX KOHAEHCATOPHbIX YCTAHOBOK
HUM3KOro HanpskeHus SystemeSet. KoHAeHcaTOpHbIe ycTaHOBKM SystemeSet obecneyat
BbICOKYH 3HeproadpdekTMBHOCTb BalLel 31eKTpnuyeckon MHGPacTpyKTypsl.

BbicOKOe KayecTBO 3/1IeKTPO3Heprum = noBbiLLUeHHas
nponsBoanNTEsIbHOCTb
KOppEKLLMﬂ K03¢¢)VILI,I/IeHTa MOLHOCTM NMOMOXET CHU3NTb 3KCM/lyaTalMOHHbIE U
KanuntanabHble pacxobl 1 obecneunTb 6bICprII7I BO3BpaT MHBeCTMMMM.
* CokpalyeHune KanuTanabHbIX pacxonos - A0 30%.

OnTMmM3aLmMa pa3MepoB N XapaKTePUCTUK NPOEKTUPYEMbIX 31eKTPOYCTaHOBOK.

* CHMXeHne 3KcnayaTauMoHHbIX pacxogos Ha 10% 6narogaps cokpalleHuo
LWTpadHbIX CAHKLMIA 3a Nepefayy B CeTb peakTUBHON 3Heprun.

MNoBblweHne Ko3ddnLeHTa MOLLHOCTM CMOCOBCTBYET COKpaLLEeHNIO MoTepb B
TpaHchopmMaTopax 1 NMPOBOAHMKAX, U Clef0BaTeNbHO — K YMEHbLLUEHNIO PaCXOA0B Ha
3NeKTPO3HEepPruto.

* CokpalleHue rnoTtepb 3/1eKTpo3Heprum - Ao 30%.

OnTMMK3aLmst CyMMapHOro SHepronoTpe6eHns TEXHON0rMYeckMM npoLeccamu
cokpaLyeHue Bbibpocos CO,.

¢+ [oBbiWeHNe HaJEXHOCTN CUCTEMbI 3/IEKTPONMTAaHUA U 060pyA0BaHNS -
00 18%.

MoBbILLIEHVE KAUeCTBa 31eKTPO3IHEPrM CNoco6CTBYET COKPALLEHNIO BHEMIAHOBbIX
NPOCTOEB U yBEANYEHWIO MPOU3BOAUTENBHOCTU. YCUNEHME HAAEXHOCTN 1 NPOAIEHNe
cpoka cny6bl 371eKTPo060PYA0BaHNSA AOCTUIAETCS 3@ CUET OrpaHMYeHNs BpeAHOro
BAVAHUSA TapMOHUK, CNOCOB6HOr0 MPUBECTU K MOBPEXAEHUAM

B 2/1EKTPOCETU.
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[lpe3eHTaumnsa npeasoxeHns

Bbe3onacHoCTb

3awumTa

° 3aluTa cTyneHen oT Nneperpysku 1 Toka KOPOTKOrO 3aMblKaHUS

* TepmocTaTbl A/ OTCIEXMBAHUA KONebaHWI TeMnepaTypbl BHYTPY LiKada

° 3aluTa oT NPSAMOro NPUKOCHOBEHWS K TOKOBEAYLLIMM YacTsaMm

Hapge>kHast o6onoukKka

* CreneHb 3awmThl: IP31 (gpyrue koHUrypaLmm no 3anpocy)

° 3awmTa oT MexaHM4eckoro yaapa 06onouku wkada (b6es yctaHoBneHHoOro obopyaoBaHus): IK09
* BblcOKOe KauyecTBO CBapKM 1 MOKPACKM 060104KM

MpoTecTpoBaHHOE peLUeHne

* Bce ycTaHoBKkM SystemeSet pa3paboTaHbl B COOTBETCTBMU CO CTaHAapTamu M3K 61439-1/2, M3K 61921

Hage>XHOCTb

OnuTenbHbIV CPOK CNYXKGbI

* BkntoueHue CTyﬂEHeVI C NOMOLLbIO CneumnanbHbIX KOHTakKTOpOB

° 3a|.|.|,|/|Ta OT neperpesBa N CUrHanm3auna AN aHTNPe30HaHCHbIX ApOCCG!‘IEVI

* B HaBeCHbIX LUKaCbaX KNeMMbl UK 6ONTbI 3a3eMNEH S YCTaHOB/IEHbI Ha MOHTa)XHOW MaHenu, WnNuabKy 3a3eMeHus
npuBapeHsbl K Kopnycy

° B HanonbHbIX Wkadax 60ATbl 3a3eMIeHNs pacnonaraTcs Ha Lokone wkada

MpocTas akcnayaTaumsa n o6cny>kuBaHue

* [IpocToe NporpaMMmMpoBaHme 1 BBOJ B 3KCMJIyaTaLmio KOHTposiepa SystemeSet PFC
* ABTOMaTUUecKasi AMarHoCTnKa eMKOCTU CTyrneHen

* ABapuiiHo-npeaynpeauTenbHas CMrHann3aums

Mpsamas nHTerpaumnsa B CUCTEMbl SHEproMmoHuUTopmHra u SCADA cnctemsl

° ﬂpOTOKOﬂ Modbus ANA NHTEerpaynm B CMCTEMbl SHEPTOMOHUTOPUHIA 1 ynpaBaeHUA 34aHNAMN

n pon3BoanNTESIbHOCTb

MpocToin MOHTaXx

* BBog Kabens cBEPXY UAN CHN3Y
* ABTOMaTM4ecKoe ornpejesieHne MOLHOCTL CTyreHel
* ABTOMaTM4eCcKoe onpegesieHne NONSPHOCTU TpaHcopmaTopa Toka

PaclumpeHHble GYHKLMU n3MepeHus
M MOHUTOPUHra

*  MOHWUTOPUHT COCTOSIHMA CTYNEHEN B peXrMe peasbHOro BpeMeHu
* KoHTpO/b rapMoHuK o 19 nopsgka
* PaboTta KOHTposnepa B 4 KBagpaHTax

HaCTpaI/IBaEMbIe YCTaBKU 3alLjThbl OT Neperpyskn h TOKoB KOPOTKOIro saMbiKaHUA

KoHpeHcaTopHble yCTaHOBKM HU3KOro HanpshkeHus SystemeSet 39 @



PykoBOACTBO Mo BbI6OPY

BbI60p YCTaHOBKM KOMMEHCaLMM PeaKTUBHOM MOLLHOCTY 3aBUCKT OT TakKX
$aKTOpOB, Kak XxapakTep Harpy3ku, ypoBeHb 3arpsi3HEHUsI CETU rapMOHUKaMU 1
xapakTepuctuk Balueii anekTpoyctaHoBku. C nomoLLbto rpaduka Huxe Bbl cMoxeTe
nofo6paTh BepHOe YCTPOCTBO KOMMEHCaL MM PeakTUBHOW MOLLHOCTMU.

HecTtabunnbHasa Harpyska

BbIBPAWTE PEFY/IMPYEMYH KOMMEHCALMIO

YpoBeHb 3arpsisHeHUsl CeTU

Cnabo 3arpssHeHHas ceTb 3arpsi3HeHHas ceTb

Gh/Sn < 25% Gh/Sn <50%

Thdu < 5% Thdu <7%

Thdi <10% Thdi <20%

SystemeSet SystemeSet
Ansa cna6o 3arpA3HeHHon ceTn ANA 3arpA3HEHHOW ceTu

400B - 50 I'y, 400B -50Ty,

oT 6 40 1150 KBAp ot 50 go 1150 kBAp
KabenbHbIli BBOS, DR 2.7 - cm. cTp. 42

cHy3Y - cu. CTp. 36 DR 3.8 - kabenbHbI BBOA

KabenbHbIn BBOS, CHU3Y - CM. CTp. 39

- M. cTp. 44
CBEPXY - M. TP DR 3.8 - kabesnbHbIli BBOJ,

CBEpPXY - CM. CTp. 45
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Perynnpyembie KOHAEHCATOPHbIE YCTAHOBKM

400B /50Ty

Cnabo 3arpsisHeHHas ceTb

Ycnosus

aKkcnayatauuun

*  BHyTpu¥ nomeLLeHns

* Temnepatypa
OKpYy>atoLLiel cpesbl:
ot +1 go +35 °C

* BnaxHocTb: 40 80%

*  MakcmanbHas
BbICOTa HaZ YPOBHEM
Mops: 2000 m

CTaHAaapThl
°* M3K61921
° M3K61439-1/2

O6Lume xapakTepucTnku

3IIEKTpVI‘-IeCKVIe XapaKTepnctukm

HomurHanbHoe HanpsXeHne 400B-50Ty
JonycTnmble 3HaYeHUs OTK/IOHEH A +5%
eMKOCTU

MogakntoueHne TpexdasHoe
MoTepn MoLLHOCTU <2.5BT1/kBAp
MakcrmManbHO A0NYCTUMbIA ANUTENBHO 1,431In

BblAepPXMBaeMbI TOK (MpU HaANYnn
Ten0BOW 3aLUNTbI)

MakcrmanbHo gonycTrmoe 1,1 xUn, 8 U kaxable 24 4

nepeHanpsxeHune

3almTa oT neperpysok 3almTa CTyrneHen aBToMaTUYeCKMMM BblKOYaTensamMm
1 MOHUTOPWHT YpOBHSA THDU KOHTpO/INnepoMm

KaTeropwsa nepeHanpsxeHuns Il - Ans COOPHBIX LWNH LwiKada

no FOCT P 50571.4.44-2019 | - ansa uenen aBToMaTUKM

CTeneHb 3aWuThl 1P31

LiBeT RAL 7035

3almTa OT MexaHn4eckoro yaapa IKO9

o6on0u4Kkm LwKkada

3aLmTa oT NPAMbIX MPUKOCHOBEHWA NP IPxxB
OTKPbITOW ABEPU

KoHTponnep
SystemeSet PFC
BBoAgHOIA annapaTt 3aLUThbI

YcTaHoBKM 6e3 BBOJHOro aBTOMaTmyeckoro rlogkntoyeHne YCTaHOBKU K LULMHaM Unun 601TOBbLIM
BblK/1KO4YaTeNnsA KneMmmam

YKPM gonmxHa 6bITh 3aLLMLLieHa annapaTom 3aLlmThel B
pacnpesennTenibHOM YCTPOMCTBE BbiLLe MO Lenu

YCTaHOBKW C BBOZHbLIM aBTOMaTNYeCKUM SystemePact CCB
BbIK/lOHYaTeNeM

CTyI'IeHI/I KomMneHcaunnm

Tun cnnoBbIX KOHAEHCAaTOPOB SystemeSet Can 400B 50 'y,
JnnTenbHo Bblgep>KnBaeMblli TOk: 2 In
3aLumTa OT U36LITOYHOrO AABNEHUS
PaspsigHble pesnctopkl 50 B - 1 MyH

C npotokonom Modbus

KoHTakTopbl Cneunanv3npoBaHHbIe KOHTAKTOPbI 415 KOMMYTaLmn
KOHAeHCcaTopHbIX 6aTapeit SystemePact M
3awmTta AB SystemePact CCB

KoHTponb Kone6aHnii TemnepaTypbl
C NOMOLLIbIO TEPMOCTaTa N KOHTPO/1I1IEPa

NHTepdeiic cBA3N

Modbus RS485

Tun yenu wkada XapakTepucTKM NOAKAKYAEMOro K wkady
060pyA0oBaHUNS

Llenn nuTatoLLeri cetn B cooTBeTCTBMM C KaTa/orom

Llenn nuTaHmsa cobCTBEHHBIX HYXJ, Llenn He TpebytoTca

Lenn TpaHchopmaTOpOB TOKa BTopuyHble Lenu TT (5 BA - TOK BTOPUYHON 0BMOTKM

(TT He BXOAAT B KOMMIEKT MOCTaBKMN) TAnAnSA)

Llenv oT reHepaTopHOU yCTaHOBKM CyXOW KOHTaKT OT reHepaTOPHOI YCTaHOBKM
(MpY HaAN4YMM Ha o6 bekTe)

Llenu cnrHanunsaumm ycTtaHOBKM Cnctema curHanmsauumm obbekTa

(Cyxve KOHTaKTbl)

Llenn ACY (RS-485) Cunctema ACY obbekTa
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Perym/lpyeMble KOHAEHCATOPHbIE YCTAHOBKW

400 B/ 50 I'y,
Cnabo 3arpsisHeHHas ceTb

MouwHocTb,| MuH OTKAOY Tuvn raéaputel Maxe.
PedepeHc ‘ ° | PerynnpoBaHue |anekTpud. ¥ Pasmep macca,
KBAp CTyneHb - . |CNOCO6GHOCTL|  aBT. BbIKJI. BxLLUXI, mm
CTyneHew |cTyneHeii Kr

YcTaHOBKM C BBOAHbLIM aBTOMaTUYeCKMM BbiK/ll0UaTeNeM

HaBecHble Wwkadbl, BBOA Kabens cHU3Y

SETAOO06WAONSAA 6 3 3+3 2 2 DEKraftBA-105 16A
SETAOO09WAONSAA 9 3 3+6,3 3 2 DEKraftBA-105 20A
SETAOOT2W4ONSAA 12,5 3 3+3+6,3 4 3 DEKraftBA-105 32A
10kA 1 650x500x250 | ~57
SETA0016W4ONSAA 16 3 3+6,3+6,3 5 3 DEKraftBA-105 40A
SETAO022WAONSAA 22 3 3+6,3+12,5 7 3 DEKraftBA-105 50A
SETAO032W4ONSAA 32 6.3 6,3+12,5+12,5 5 3 DEKraftBA-105 63A
SystemePact
SETAO034W40N5AA 34 3 3+6,3+12,5+12,5 11 4 CCB160F 125A
SystemePact
SETAOO37W40NSAA 37,5 63  63+63+12,5+12,5 6 4 CCB160F 125
SystemePact
SETAOO50W4ONSAA 50 63 | 63+63+12,5+25 8 4 CCB160F 160A
SystemePact _
SETAO069WAONSAA 69 63  6,3+12,5+25+25 11 4 36KA CCB250F 2008 2 800x700x300 = ~73
SystemePact
SETAO075W40NSAA 75 25 25+25+25 3 3 CBo50F 200A
SystemePact
SETAOOS7W4ONSAA 87,5 125 12,5+25+25+25 7 4 CRB250F 250A
SystemePact
SETAO100W4ONSAA 100 25 25+25+25+25 4 4 250 250A
SystemePact
SETAO125W40N5AA 125 25 25+50+50 5 3 CCBA00N 400A
SystemePact 1000x900x350
SETAO137W40NSAA 1375 12,5 | 12,5+25+50+50 11 4
CCB40ON 400A 3 (1200x900x350  _, 5,
SystemePact C3awmToit
SETAO150WAONSAA 150 50 50+50+50 3 3 RN cryneHeli)
SystemePact
SETAO175WA40NS5AA 175 25 25+3x50 7 4 CBA00N 400A
SystemePact
SETAO200W40NSAA 200 25 25+25+3x50 8 5 o CCBE30M £30A
SystemePact
SETAO225W4ONSAA 225 25 25+4x50 9 5 CORE30N E30A
SystemePact 1200x1200x350
SETA0237W40N5AA  237,5 12,5 12,5+25+4x50 19 6
CCB630N 630A 4 (1400x1200350 .
SystemePact € 3aLNTON
SETAO250W40N5AA 250 25 25+25+4%50 10 6 COR630N E30A cryneHeii)
SystemePact
SETAO275W40N5AA 275 25 25+5x50 11 6 CORE30N E30A
SystemePact
SETAO300W40N5AA 300 50 6x50 6 6 COR630N E30A
HanonbHble Wkadbl, BBOA Kabens cHU3Yy
SETA0350F40NS5AA 350 50 50+3x100 7 4 CTOPOHHUIA
npovsesonTensb
SETAO400F40NS5AA 400 50 50+50+3x100 8 5 QUi
npovsesoAnTeNb
SETAO450F40N5AA 450 50 50+4x100 9 5 CTOpOHHMiA 5 2100x800x600 | ~450
50 KA npovssouTenb
SETAOS00F40NS5AA 500 50 50+50+4x100 10 6 AL
npovsesoanTenb
SETAO550F40N5AA 550 50 50+5x100 11 6 CTOPOHHUI
npovssoauTenb
SETAOG00F40NS5AA 600 50 50+50+5x100 12 7 CTOPOHHuI
npovsBonTenb
SETAO700F40N5AA 700 25 | 25+25+50+6x100 28 9 CTOPOHHuIA
npovisBoauTensb
SETAO900F40NSAA 900 50 50+50+8x100 18 10 CieEelTiL 7 2100x1600x600 ~868
65 KA npovsBoanTenb
SETA1000F40N5AA 1000 50 50+50+9x100 20 11 CTOPOHHuIA
npovsBoauTenb
SETA1150F40N5AA 1150 50 50+10x100 23 11 GreEetTiLl
npovsBoAnTENb
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PerynnpyemMbie KOHAeHCAaTOPHbIe YCTAaHOBKWM
400 B/ 50 I'y,
Cnabo 3arpsisHeHHas ceTb

M M KpaTkosp. PekomeH- ra6 Makc.
PedepeHc OtlHOCTE, iy PerynupoBaHue |anekTpuu. BblAiepXX. |A0BaHHbIV TUN| Pasmep a0apuThl |\ o cca
KBAp cTyneHb = - BxLUXT, mm :

CcTyneHew (cTtyneHeid| Tok lcw aBT. BbIK/. Kr

YcTaHOBKM 6€3 BBOAHOro aBTOMaTNY€eCKOro BbiK/lloyaTens
HaBecHble WwWKadbl, BBOA Kabens cHN3Y

SystemePact
SETAO125W40N5AB 125 25 25+50+50 5 3 CCBA0ON 400A
SystemePact
SETA0137W40N5AB 137,5 12,5 12,5+25+50+50 M 4 CCB400N 400A
oetermepact 3 1200x900x350  ~131
y
SETAO150W40N5AB 150 50 50+50+50 3 3 CCBAOON 400A
SystemePact
SETAO175W40N5AB 175 25 25+3x50 7 4 CCBAOON 400A
SystemePact
SETAO200W40N5AB 200 25 25+25+3x50 8 5 CCB630N 630A
30wk SystemePact
y
SETAO225W40N5AB 225 25 25+4x50 9 5 CCB630N 630A
SystemePact
SETAO237W40N5AB  237,5 12,5 12,5+25+4x50 19 6 CCBE30N 630A
o ctomePact 4 1400x1200x350 ~175
ystemerac
SETAO250W40N5AB 250 25 25+25+4x50 10 6 Freen 2o
SystemePact
SETAO275W40N5AB 275 25 25+5x50 11 6 CCBE30N 630A
SystemePact
SETAO300W4ON5AB 300 50 6x50 6 6 CCB630N 630A
HanonbHble wkadbl, BBOA Kabens cCHU3Y
SETAO350F40N5AB 350 50 50+3x100 7 4 CTOPOHHMY
npoussognTtesnb
SETAO400F40NSAB 400 50 50+50+3x100 8 5 CTOPOHHMY
npoussojntesb
SETAO450F40N5AB 450 50 50+4x100 9 5 e BT 5 2100x800x600 ~450
npoussogntesnb
35kA/1 ¢ c .
SETAOS00F40NSAB 500 50 50+50+4x100 10 6 TOPOHHWY
npoussoguntesnb
SETAOS50F40NSAB 550 50 50+5x100 1 6 CTOPOHHMiA
npoussogntesb
SETAOG00F40NSAB 600 50 50+50+5x100 12 7 CTOPOHHMiA
npouseognTesb
SETAO700F4ONSAB 700 25  25+25+50+6x100 28 9 CTOPOHHu
HpOM3BOAMTeﬂb
SETAO900F40N5AB 900 50 50+50+8x100 18 10 CTOPOHHMIA 7 2100x1600x600 ~868
HpOM3BOAMTeﬂb
Siaic 3
SETA1000F40N5AB 1000 50 50+50+9x100 20 1 TOPOHHMN
HpOMBBOAMTeﬂb
SETA1150F40N5AB 1150 50 50+10x100 23 1 CTOpOHHN
HpOM3BOAMTeﬂb
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Perynnpyembie KOHAEHCATOPHbIE YCTAHOBKM

400B /50Ty

3arpasHeHHasa ceTb

KoadduuymeHT
paccTpoiiku: 3,8

YacTtoTa
HaCTPONKMU:
190y

Ycnosus

aKcnayatauuu

* BHyTpu nomeLleHus

* Temnepatypa
oKpy>atoLer cpeabl:
oT+1 go +35°C

* BnaxHocTb: 0 80%

* MakcrmanbHas
BbICOTa HaJ YPOBHEM
mMops: 2000 m

CraHpapThl
* M3K61921
* M3K61439-1/2

O6Lume xapakTepucTnku

3IIEKTpVI‘-IeCKVIe XapaKTepnctukm

HomurHanbHoe HanpsXeHne 400B-50Ty,

JonycTnmble 3HaYeHUs OTK/IOHEH A +5%

eMKOCTU

MoakntoueHne TpexdasHoe

MoTepwn MoLHOCTH <6 B1/KBAp Ans ycTaHOBOK C Apoccensimum
MakcrmManbHO AoMNyCTUMbIIA 1,19 In Ans ycTaHOBOK € gpoccenamm 3,8

ANNTENBbHO BblAePXMBaeMblA TOK
(MpY HaNNYMKM TENNOBON 3aLLNTbI)

MakcrmanbHo gonycTrmoe 1,1 xUn, 8 4 kaxable 24 4

nepeHanpsxeHune

3awmTa oT neperpysok 3almTa CTyneHen aBToMaTUYeCKMMU BblK/oYaTenaMm n
MOHUTOPWVHT YPOBHA THDU KOHTpoOinepoM

KaTeropusa nepeHanpsxeHus Il - Ans cOOpPHbIX LWNH LwKada

no FOCT P 50571.4.44-2019 | - ans uenen aBToMaTUKM

CTeneHb 3aWuThl P31

LiseT RAL 7035

3almTa OT MexaHM4ecKkoro yaapa IKO9

o06on0u4Kkm Lwkada

3awmTa oT NPAMbIX MPUKOCHOBEHNA IPxxB

Mpwvi OTKPLITON ABEPY

KoHTponnep
SystemeSet PFC C npotokonom Modbus

BBoAHOIA annapaT 3aLThl
YcTaHOBKM 6€3 BBOAHOIO MoaKtoYeHNE YCTaHOBK K LUMHAM
4BTOMAaTWN4ECKOro BbIKtO4aTENA YKPM g0/1Ha 6bITb 3aLuyLleHa annapaTomM 3aLimThbl B

pacnpejsennteibHOM yCTpOVICTBe Bbillle MO Lenn

YCTaHOBKW C BBOZAHbIM aBToMaTnyeckum SystemePact CCB
BbIK/lOHaTeNeM

CTyI'IeHI/I KomMneHcaunnm

Tun cnnoBbIX KOHAEHCAaTOPOB SystemeSet Can 480B 50 'y
JnnTenbHo BbigepXnBaeMblli TOK: 2 In
3aLmTa OT U36bITOYHOrO AaBNEHUS
Pa3psigHble pesnctopbl 50 B - 1 MyH

AHTVpPE30HaHCHBI Apoccenb SystemeSet DR
Tennosasd 3aLLTa TEPMOCTATOM

KoHTakTOpbI Cneumann3npoBaHHbIe KOHTAaKTOPbI 4151 KOMMYTaLmn
KOHZeHcaTopHbIX 6aTapeit SystemePact M

3awmTa AB SystemePact CCB

KoHTponb Kone6baHwnii TemMnepaTtypbl
C nomolLbto TEePMOCTaTa N KOHTpOoAepa

UHTepdelic cBA3U

Modbus RS485

Tun yenu wkada XapakTepucTuKM NOAKIHOYAEMOro K Lwkady
obopyaoBaHus

Llenu nuTatoLLiein cetn B COOTBETCTBUM C KaTalOFOM

Lleny nuTaHNs COBCTBEHHbIX HYXA, Llenun He TpebytoTca

Llenn TpaHchopmaTOpOB TOKa BTopuyHble Lenu TT (5 BA - TOK BTOPUYHOW 0B6MOTKM

(TT He BXOAAT B KOMMIEKT MOCTaBKW) TAunnn5A)

Llenv oT reHepaTopHOU yCTaHOBKM CyXOW KOHTaKT OT reHepaTOPHOI YCTaHOBKM
(Npv HaAN4YMK Ha obbekTe)

Llenu curHanmnsaumm ycTtaHOBKM Cucrema curHanmsaumm obbekTa

(Cyxme KOHTaKTbl)

Llenn ACY (RS-485) Cnctema ACY obbekTa
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Perynmpyemble KOHAEHCaTOPHbIe YCTaHOBKY
400B /50 Iy
3arpasHeHHasa ceTb

KoadpnumeHT pacctpoiiku: 3,8
YacTtoTa HacTpoiuku: 190 'y,

MolHoCTb, PerynupoBanve |anekTpuu. OTKAIOu. Tun ra6aputbl
KBAp = . |CMNOCOGHOCTb| aBT. BbIKJI. BxLLUXI, Mmm
CTyneHe |cTyneHen

YcTaHOBKU € BBOAHbLIM aBTOMaTU4YeCKUM BbiK/lloUaTe1IemM

HanonbHble Wwkadbl, BBOA Kabens cHU3Y

PedepeHc

SystemePact
SETAOO50F40P5AA 50 12,5 12,5+12,5+25 4 3 CCB220N 250A
SystemePact
SETAO075F40P5AA 75 25 25+50 3 2 CCB220N 250A
SystemePact
SETAO100F40P5AA 100 25 25+25+50 4 3 CCB250N 250A
SystemePact
SETAO125F40P5AA 125 25 25+50+50 5 3 CCB250N 250A
SystemePact
SETAO137F40P5AA 137,5 12,5 12,5+25+50+50 11 4 CCRAOON 400A
SystemePact
SETAO150F40P5AA 150 25 25+25+50+50 6 4 CCRAOON 400A
ovetemepact 5 2100x800x600 = ~450
y
SETAO175F40P5AA 175 25 25+50+100 7 3 CCRAOON 400A
SystemePact
SETA0200F40P5AA 200 50 50+50+100 4 3 CCRAOON 400A
SystemePact
SETA0225F40P5AA 225 25 25+50+50+100 9 4 coon CCRE30M E30A
SystemePact
SETAO250F40P5AA 250 50 50+2x100 5 3 CCRE30M E30A
SystemePact
SETAO275F40P5AA 275 25 25+50+2x100 11 4 CCRE30M 630A
SystemePact
SETAO300F40P5AA 300 50 50+50+2x100 6 4 CCRE30N E30A
SETAO350F40P5AA 350 50 50+3x100 7 4 CTOPOHHMIA
npoussogntesnb
SETAO400F40P5AA 400 50 50+50+3x100 8 5 Sy L LT
npoussoantesb
SETAO450F40P5AA 450 50 50+4x100 9 5 CTOPOHHMI
npoussogntesb
c 3 6  2100x1400x600 ~952
SETAO500F40P5AA 500 50 50+50+4x100 10 6 TOPOHHMN
npoussoguntesnb
SETAO550F40P5AA 550 50 50+5x100 11 6 CTOpOHHuiA
npoussogntesb
SETAO600F40P5AA 600 100 6x100 6 6 Ce eIl
npouseognTesnb
SETAO700F40P5AA 700 50 50+50+6x100 14 8 CTOpOHHuiA
npoussognTtesnb
SETAO800F40P5AA 800 50 50+50+7x100 16 9 S PRl
HpOM3BOAMTeﬂb
SETAO900F40P5AA 900 50 50+50+8x100 18 10 CTOPOHHMIA
HpOM3BOAMTeﬂb
65KA c 3 8  2100x2800x600 ~1904
SETA1000F40P5AA 1000 50 50+50+9x100 20 1 TOPOHHMN
HpOM3BOAMTeﬂb
SETA1100F40P5AA 1100 50 50+50+10x100 22 12 CTOPOHHMIA
HpOM3BOAMTeﬂb
SETA1150F40P5AA 1150 50 50+11x100 23 12 ST
npounseoanTesnb
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Perynmpyemble KOHAEHCaTOPHbIe YCTaHOBKY
400B /50 Iy
3arpasHeHHasa ceTb

KoadpnumeHT pacctpoiiku: 3,8
YacTtoTa HacTpoiuku: 190 'y,

PekomeH-
AOBaHHbI TN | Pazmep
aBT. BbIKJI.

KpaTkosp.
BblAepXK.
TOK lcw

MoLHOCTb,
KBAp

raéaputbl

L BxLUXT, mm

PerynupoBaHune |aneKkTpuu.
CTyneHew (cTyneHei

YcTaHOBKM 6€3 BBOAHOro aBTOMaTNY€eCKOro Bbik/lloyaTens
HanonbHble Wwkadbl, BBOA Kabens cHU3Y

SystemePact
SETAO050F40P5AB 50 12,5 12,5+12,5+25 4 3 CCB250N 250A
SystemePact
SETAOO75F40PSAB 75 25 25+50 3 2 AT T
SystemePact
SETAO100F40PSAB 100 25 25+25+50 4 3 CCB250N 250A
SystemePact
SETAO125F40PSAB 125 25 25+50+50 5 3 LR 2
SystemePact
SETAO137FAOPSAB  137,5 125 12,5+25+50+50 11 4 CCRAOON 400A
SystemePact
SETAO150F40PSAB 150 25 25+25+50+50 6 4 ST AT
coutemepact |5 2100xB00X600  ~450
%
SETAO175F40PSAB 175 25 25+50+100 7 3 CCBAOON 400A
SystemePact
SETAO200F40PSAB 200 50 50+50+100 4 3 e AT
SystemePact
SETA0225F40PSAB 225 25 25+50+50+100 9 4 CCBE30N 630A
35kA/1 ¢ Syst Pact
ystemerac
SETA0250F40PSAB 250 50 50+2x100 5 3 e
SystemePact
SETA0275F40PSAB 275 25 25+50+2x100 11 4 CCBE30N 630A
SystemePact
SETAO300F40PSAB 300 50 50+50+2x100 6 4 CCBE30N 630A
SETAO350F40PSAB 350 50 50+3x100 7 4 CTOPOHHuY
npoussogntesnb
SETAO400F4OPSAB 400 50 50+50+3x100 8 5 CTOPOHHMIA
npoussoantesb
SETAO450F40PSAB 450 50 50+4x100 9 5 CTOPOHHMY
npoussogntesb
i " 6 2100x1400x600 ~952
SETAOS00FA0PSAB 500 50 50+50+4x100 10 6 TOPOHHWY
npoussoguntesnb
SETAOS50F40PSAB 550 50 50+5x100 11 6 CTOPOHHMiA
npoussogntesb
SETAOG00FA0PSAB 600 100 6x100 6 6 CTOPOHHMIA
npouseognTesnb
SETAO700F40PSAB 700 50 50+50+6x100 14 8 CTOPOHHMiA
npoussognTtesb
SETAO800FAOPSAB 800 50 50+50+7x100 16 9 CTOpOHHNI
I'IpOVI3BOp,I/ITenb
SETAO900F4OPSAB 900 50 50+50+8x100 18 10 CTOPOHHMiA
I'IpOVI3BOAI/ITenb
ssawic © 8 2100x2800x600 ~1904
SETA1000F40PSAB 1000 50 50+50+9x100 20 1 TOPORHA
I'IpOVI3BO,qI/ITenb
SETAT100F40PSAB 1100 50  50+50+10x100 2 12 CTOPOHHMiA
npOVBBOAMTeﬂb
SETAT150F40PSAB 1150 50 50+11x100 23 12 CTOPOHHMiA
nponseognTtesnb

O -
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Perynnpyembie KOHAEHCATOPHbIE YCTAHOBKM

400B /50Ty

3arpasHeHHasa ceTb

KoadduuymeHT
paccTpoiiku: 2,7

YacTtoTa
HaCTPONKMU:
135Ty

Ycnosus

aKcnayatauuu

* BHyTpu nomeLleHus

* Temnepatypa
oKpy>atoLer cpeabl:
oT+1 go +35°C

* BnaxHocTb: 0 80%

* MakcrmanbHas
BbICOTa HaJ YPOBHEM
mMops: 2000 m

CraHpapThl
* M3K61921
* M3K61439-1/2

O6Lume xapakTepucTnku

3IIEKTpVI‘-IeCKVIe XapaKTepnctukm

HomurHanbHoe HanpsXeHne 400B-50Ty,

JonycTnmble 3HaYeHUs OTK/IOHEH A +5%

eMKOCTU

MoakntoueHne TpexdasHoe

MoTepwn MoLHOCTH <6 B1/KBAp Ans ycTaHOBOK C Apoccensimum
MakcrmManbHO AoMNyCTUMbIIA 1,19 In Ans ycTaHOBOK € gpoccenamm 3,8

ANNTENBbHO BblAePXMBaeMblA TOK
(MpY HaNNYMKM TENNOBON 3aLLNTbI)

MakcrmanbHo gonycTrmoe 1,1 xUn, 8 4 kaxable 24 4

nepeHanpsxeHune

3awmTa oT neperpysok 3almTa CTyneHen aBToMaTUYeCKMMU BblK/oYaTenaMm n
MOHUTOPWVHT YPOBHA THDU KOHTpoOinepoM

KaTeropusa nepeHanpsxeHus Il - Ans cOOpPHbIX LWNH LwKada

no FOCT P 50571.4.44-2019 | - ans uenen aBToMaTUKM

CTeneHb 3aWuThl P31

LiseT RAL 7035

3almTa OT MexaHM4ecKkoro yaapa IKO9

o06on0u4Kkm Lwkada

3awmTa oT NPAMbIX MPUKOCHOBEHNA IPxxB

Mpwvi OTKPLITON ABEPY

KoHTponnep
SystemeSet PFC C npotokonom Modbus

BBoAHOIA annapaT 3aLThl
YcTaHOBKM 6€3 BBOAHOIO MoaKtoYeHNE YCTaHOBK K LUMHAM
4BTOMAaTWN4ECKOro BbIKtO4aTENA YKPM g0/1Ha 6bITb 3aLuyLleHa annapaTomM 3aLimThbl B

pacnpejsennteibHOM yCTpOVICTBe Bbillle MO Lenn

CTyneHI/I KoMneHcauynun

Tun cnnoBbIX KOHAEHCAaTOPOB SystemeSet Can 525B 50y
JnnTenbHo BbigepXnBaeMblli TOk: 2 In
3aLymTa OT U36bITOHHOrO AaBNEHNA
Pa3psgHble pesnctopbl 50 B - 1 MyH

AHTVPE30HaHCHBI Apoccent SystemeSet DR
Tennosas 3aLLMTa TEPMOCTATOM

KoHTakTopbl Cneumann3npoBaHHble KOHTaKTOPbI 418 KOMMYTaLum
KOHZeHcaTopHbIX 6aTapei SystemePact M

3awmTta AB SystemePact CCB

KoHTposnb Kone6aHunii TemnepaTypbl
C nomolbto TEePMOCTaTa N KOHTpOoAepa

NHTepdelic cBA3U

Modbus RS485

AononHutenbHoe o6opyAoBaHUE AN YCTAaHOBKMN

Tun yenu wkada XapakTepucTuKM NOAKIH0HaEMOro K Lwkady
060pyA0BaHUs

Llenv nuTatoLLein cetn B cooTBeTCTBUM C KaTanorom

Llenv nuTaHNs COBCTBEHHbIX HYXA, Llenun He TpebytoTca

Lenu TpaHchopmaTOpOB TOKa BTopuuHble Lenn TT (5 BA - TOK BTOPUYHOW OBMOTKM

(TT He BXOAAT B KOMIMJIEKT NOCTaBKM) TAnan5A)

Llenv oT reHepaToOpHOU YCTaHOBKM CyXOW KOHTaKT OT reHepaTOPHOI YCTaHOBKM
(MpY HaAN4YMK Ha obbekTe)

Llenu curHanvsaumm yctaHoBKM Cuctema curHanmMsaumm obbekTa

(Cyxve KOHTaKTbl)

Llenn ACY (RS-485) Cunctema ACY obbekTa
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Perynmpyemble KOHAEHCaTOPHbIe YCTaHOBKY
400B /50 Iy
3arpssHeHHas ceTb

KoaddnumeHT pacctpoiniku: 2,7
YacTtoTa HacTpouku: 135 'y,

KpaTkosp. PekomeH-
BblAiepXX. |A0BaHHbIV TUN|Pasmep
TOK lcw aBT. BbIK/.

MoLHOCTb,
KBAp

raéaputbl

L BxLUXT, mm

PerynupoBaHune |aneKkTpuu.
CTyneHew (cTyneHei

YcTaHOBKM 6€3 BBOAHOro aBTOMaTNY€eCKOro Bbik/lloyaTens
HanonbHble Wwkadbl, BBOA Kabens cHU3Y

SystemePact
SETAOO50F40P5AG 50 12,5 12.5+12.5+25 4 CCB250N 250A
SystemePact
SETAO0075F40P5AG 75 25 25+50 3 CCB250N 250A
SystemePact
SETAO0100F40P5AG 100 25 25+25+50 4 CCB250N 250A
SystemePact
SETA0125F40P5AG 125 25 25+50+50 5 CCB250N 250A
SystemePact
SETAQ150F40P5AG 150 25 25+25+50+50 6 CCB400N 400A
SystemePact
SETAQ175F40P5AG 175 25 25+50+100 7 CCB400N 400A
SystemePact -
SETA0200F40P5AG 200 50 50+50+100 4 CCB40ON 400A 5 2100x800x600 = ~450
SystemePact
SETA0225F40P5AG 225 25 25+50+50+100 9 CCB630N 630A
SystemePact
SETA0250F40P5AG 250 50 50+2x100 5 35KA/1 c CCB630N 630A
SystemePact
SETA0275F40P5AG 275 25 25+50+2x100 11 CCB630N 630A
SystemePact
SETAO300F40P5AG 300 50 50+50+2x100 6 CCB630N 630A
SETAO350F40P5AG 350 50 50+3x100 7 CTOpOHHIN
npounssoanTens
SETAO400F40P5AG 400 50 50+50+3x100 8 CToponHWY
npov3BoANTENb
SETAO450F40P5AG 450 50 50+4x100 9 CTopoHWY
npov3BoANTESb
SETAO500F40P5AG 500 50 50+50+4x100 10 CTOPOHHUIA
npov3BoANTENb
¢ N 6 2100x1400x600 = ~952
SETAO550F40P5AG 550 50 50+5x100 11 ToponinY
npov3BoANTEb
SETAO600F40P5AG 600 100 6x100 6 CroporHM/
npov3BoANTEb

0 -
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Perynnpyemble KOHAEHCATOPHbIE YCTAHOBKY
KabenbHbIN BBOZ CBEPXY 400 B / 50 'y
Cnabo 3arpasHeHHada ceTb / 3arpa3HeHHada ceTb

3arpsisHéHHas
ceTb -

Ko3pPrumeHT
paccTpoivikm 3.8

Ycnosus

3KcnyaTauum

* BHyTpu¥ nomeLeHns

* Temnepatypa
oKpy>atoLer cpeabl:
oT+1 go +35°C

* BnaxHoCTb: 0 95%

* MakcrmanbHas
BbICOTa Haj YPOBHEM
mopsi: 2000 m

CraHpapThbl
° M3K61921
* M3K61439-1/2

O6Lume xapakTepucTnku

ANeKTPUYECKME XapaKTePUCTUKM

HomurHanbHoe HanpsxeHne 400B-50Ty,

JlonycTnmble 3HaYeHUs OTK/IOHEH A +5%

eMKOCTU

MogknoueHne TpexdasHoe

MoTepu MoLHOCTH < 2.5 BT/KBAp Anst ycTaHOBOK 6e3 gpoccenei
<6 BT/KBAp 4191 ycTaHOBOK C Apoccensimu

MakcrmManbHO AoMNyCTUMbIIA 1,43 In ans yctaHOBOK 6€3 gpocceneii

ANNTENIBHO BblAepXn BaeMbIl TOK

(NP HAYUMM TEMNOBOA 3aLLNTbI) 1,19 In ans ycTtaHOBOK C Apocceniamu 3,8

MakcnmaneHo gonyctumoe 1,1 xUn, 8 U kaxgble 24 4

nepeHanpsxxeHune

3aLmTa OT neperpysok 3alumTa cTyneHel aBToMaTU4eCckMMuy BblKto4aTenaMm 1
MOHWNTOPWVHI ypoBHA THDU KOHTpOINepom

KaTeropusa nepeHanpsxeHuns Il - Anst COOPHbIX WNH LKada

no NOCT P 50571.4.44-2019 | - ansa uenen aBToMaTUKM

CreneHb 3aLL1ThI IP31

Liset RAL 7035

3alunTa OT MexaHM4ecKoro yaapa IKO9

060n04KkM LWkada

3aLmTa oT NPSAMbIX MPUKOCHOBEHWIA IPxxB
npw OTKPbITOM ABEpU

KoHTponnep
SystemeSet PFC C npotokonom Modbus

BBoAHOIA annapaT 3aLUThbI

YcTaHoBKM 6€3 BBOAHOIO MoakntoueHne YCTaHOBKWU K LUMHAM Un 601TOBbLIM
aBTOMATU4YeCKOro BblkNrO4aTens KneMmMmam

YKPM gonxHa 6bITb 3aLl/LlieHa annapaTom 3aLumThbl B
pacnpesennTeNibHOM YCTPOMCTBE BblLLe MO Lenu

YCTaHOBKW C BBOZAHbIM SystemePact CCB
aBTOMaTWYeCKMM BblK/lloYaTe1eM
CTyneHn KoMmneHcaumu
Tun cnNoBbIX KOHAEHCAaTOPOB SystemeSet Can 400B 50 'y, Anst yCTaHOBOK 6e3 gpoccenei
SystemeSet Can 480B 50 'y, 4151 yCTAHOBOK C ApoccenisimMun
[nntenbHo BblgepXXnBaembIi TOK: 2 In
3aLmTa oT U36bITOYHOr0 AaBeHNS
Pa3psigHble pesnctopbl 50 B - 1 MUH

AHTVPE30HaHCHBIM Apoccenb SystemeSet DR
Tennosas 3alLMTa TepMOCTaTOM

KoHTakTopbl Cneunann3npoBaHHble KOHTaKTOPbI 4151 KOMMYTaLMn
KOHZEeHCaTopHbIX baTapeli SystemePact M

3awmrta AB SystemePact CCB

KoHTponb KonebaHnii TeMnepaTtypbl
C nomoLubo TEPMOCTaTa N KOHTpONepa

NHTepderic cBA3UN

Modbus RS485
Tun yenu wkada XapakTepucTnKn Nogkao4aemMoro K Lwkady obopyaosaHus
Llenu nuTatoLei cetn B cooTBeTCTBMM C KaTasnorom
Leny nuTaHNs COBCTBEHHbIX HYXA Lenu He TpebytoTca
Llenv TpaHchopmaTOpOB TOKa BTopuuyHble tenu TT (5 BA - TOK BTOPUYHON 06MOTKM
(TT He BXOASAT B KOMMIEKT MOCTaBKWN) TAnan5SA)
Llenn oT reHepaTOpHOI yCTaHOBKM CyXxOl KOHTaKT OT reHepaToOPHOM YCTaHOBKM
(Npn HaANYMM Ha o6 beKTe)
Llenn cnrHanmsaumm yctaHoBKM CncteMa curHanm3aumm obbekTa
(Cyxme KOHTaKTbl)
Llenn ACY (RS-485) Cuctema ACY obbekTa
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Perynnpyemble KOHAEHCATOPHbIE YCTAHOBKY
KabenbHbIN BBOZ CBEPXY 400 B / 50 'y
Cnabo 3arpasHeHHada ceTb / 3arpa3HeHHada ceTb

Cna6o 3arpsasHéHHas ceTb

Pedepenc MotHocte, MuH. | pory ) boBanve |anexTpuy TR, s Pasmep| [Fa6aputel
P KBAp cTyneHb ynp pui. . |CMOCO6HOCTL| aBT. BbIKJI. P BXLUXT, mm
CTyneHew |cTyneHei

YcTaHOBKM € BBOAHLIM aBTOMaTNYeCKUM BbiK/lovaTenem
HaBecHble WKadbl, BBOA Kabens cBepxy

DEKraft BA-105

SETAOO12W40N5AK = 12,5 3 3+3+6,3 4 3 oA
10KA oEKraftBAT0S | 650x500x250
SETAO032W4ON5AA 32 6.3 6,3+12,5+12,5 5 3 ”6; "
SystemePact
SETAOO37W40N5AK 37,5 63  6,3+63+12,5+12,5 6 4 CCB10F 125A
SystemePact
SETAOO50W40N5AK 50 63  63+63+12,5+25 8 4 CCB160F 160A
36KA oystemePact 2 800x700x300
SETA0075W40N5AK 75 25 25+25+25 3 3 CCB250F 200A
SystemePact
SETAO100W40N5AK 100 25 4x25 4 4 CCB250F 290A
SystemePact
SETAO125W40N5AK 125 25 25+50+50 5 3 CCBAOON 400A
SystemePact
SETAO150W40N5AK 150 50 3x50 3 3 CCoA00N a00a 3 1200x900x350
SystemePact
SETAO0175W40N5AK 175 25 25+3x50 7 4 50KA CCBAOON 400A
SystemePact
SETA0200W40N5AK 200 25 25+25+3x50 8 5 CCBE30N E30A
oystemePact 4 1400x1200x350
SETAO300W40NS5AK 300 50 650 6 6 CCBE30N E30A
HanonbHble wKadbl, BBOA Kabens ceepxy
SETAO350F40N5AK 350 50 50+3x100 7 4 CTOpOHHNiA
npoussogntenb
50 KA c ¥ 5 2100x800x600
SETAO400F40N5AK 400 50 50+50+3x100 8 5 TOPOHHN
npounssoanTesb

KpaTkosp. PekomeH-

MowHocTb,| MwuH.
KBAp CTyneHb

ra6aputbl

PedepeHc PerynupoBaHue |aneKkTpuu. BblAiepXX. |A0BaHHbIV TUN| Pasmep

o - BxLUXI, Mmm
CTyrneHew |cTyneHeli| ToK lcw aBT. BbIKJ1.

YcTaHOBKM 6€3 BBOAHOro aBTOMaTNY€ECKOro Bbik/lloyaTens
HaBecHble WwWKadbl, BBOA Kabens cBepxy

SystemePact
SETA0125W40N5AC 125 25 25+50+50 5 3 CCB400N 400A
SystemePact
SETAOQ150W40N5AC 150 50 50+50+50 3 3 CCB40ON 400A 3 1200x900x350
SystemePact
SETA0175W40N5AC 175 25 25+3x50 7 4 30 KA/1 C CCB40ON 400A
SystemePact
SETA0200W40N5AC 200 25 25+25+3x50 8 5 CCB630N 630A
s p 4 1400x1200x350
SETA0300W40N5AC 300 50 6x50 6 6 ystemePact

CCB630N 630A
HanonbHble WwKadbl, BBOA Kabens cBepxy

SETA0350F40N5AC 350 50 50+3x100 7 4 CTOPOHHMIA
nponssognTenb
BrRATC T - 5 2100x800x600
SETAO400F40N5AC 400 50 50+50+3x100 8 5 TOPOHHMI
nponsBoanTeNb
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Perynnpyemble KOHAEHCATOPHbIE YCTAHOBKY
KabenbHbIN BBOZ CBEPXY 400 B / 50 'y
Cnabo 3arpasHeHHada ceTb / 3arpa3HeHHada ceTb

CunbHo3arpsisHéHHas ceTb, KO3PPULMEHT paccTpouikm 3.8

MowHoctb,| MwuH. OTKNOuY. Tun
PedepeHc PerynnpoBaHune |anekTpuu.
KBAp CcTyneHb - . |CNOCO6GHOCTb| aBT. BbIK/I.
cTyneHen (ctyneHei

YcTaHOBKM € BBOAHLIM aBTOMaTNYeCKUM BbiK/lovaTenem
HanonbHble WwKadbl, BBOA Kabens cBepxy

Makec.
macca,
Kr

ra6aputbl

Pasmep BxLIXT, Mmm

SystemePact
SETAOO50F40P5AK 50 12,5 12,5+12,5+25 4 CCB250N 250A
SystemePact
SETAO075F40P5AK 75 25 25+50 3 CCB250N 250A
SystemePact
SETAO100F40P5AK 100 25 25+25+50 4 CCB250N 250A
SystemePact
SETAO125F40P5AK 125 25 25+50+50 5) CCB250N 250A
SETA0137F40P5AK 137,5 12,5 12,5+25+50+50 1 CSC)SZS?N‘EZ%%A
S E——— 5 2100x800x600 = ~450
SETAO0150F40P5AK 150 25 25+25+50+50 6 CCB400N 400A
SystemePact
SETA0200F40P5AK 200 50 50+50+100 4 CCB400ON 400A
SystemePact
SETA0225F40P5AK 225 25 25+50+50+100 9 50kA CCB630N 630A
SystemePact
SETAO0250F40P5AK 250 50 50+2x100 5 CCB630N 630A
SystemePact
SETAO300F40P5AK 300 50 50+50+2x100 6 CCB630N 630A
SETAO0350F40P5AK 350 50 50+3x100 7 CTopOHHI
npov3BoAnTENb
SETA0400F40P5AK 400 50 50+50+3x100 8 CTOPOHHUIA
Npov3BoAUTESb
SETAO450F40P5AK 450 50 50+4x100 9 CTOPOHHMIA 6  2100x1400x600 ~952
npov3BoANTENb
SETAO500F40P5AK 500 50 50+50+4x100 10 CTOPOHHUIA
npov3BoAUTESb
SETAO600F40P5AK 600 100 6x100 6 CropotHuy
npov3BoANTEb

PekomeH-

KpaTtkoBp.
BblAEpXX. |AOBaHHbLIV TUN
TOK lcw aBT. BbIKJI.

ra6aputbl
BxLWIXI, Mmm

MowHoCTb,
KBAp

PedepeHc

PerynupoBaHue |3n1eKTpury.
CTyneHew |cTyneHen

YcTaHOBKM 6€3 BBOAHOrO0 aBTOMaTNYeCKOro BbiK/llovaTens
HanonbHble WwKadbl, BBOA Kabens cBepxy

SystemePact
SETAO050F40P5AC 50 12,5 12,5+12,5+25 4 CCB250N 250A
SystemePact
SETAO075F40P5AC 75 25 25+50 3 CCB250N 250A
SystemePact
SETAO100F40P5AC 100 25 25+25+50 4 CCB250N 250A
SystemePact
SETAO125F40P5AC 125 25 25+50+50 5 CCB250N 250A
SystemePact
SETA0137F40P5AC 137,5 12,5 12,5+25+50+50 11
Cg;‘t‘gg]'\e'sgg‘ 5 2100x800x600 ~450
SETAO0150F40P5AC 150 25 25+25+50+50 6 CCB400N 400A
SystemePact
SETA0200F40P5AC 200 50 50+50+100 4 CCB400N 400A
SystemePact
SETA0225F40P5AC 225 25 25+50+50+100 9 35«KA/1 ¢ CCB630N 630A
SystemePact
SETA0250F40P5AC 250 50 50+2x100 5 CCB630N 630A
SystemePact
SETAO300F40P5AC 300 50 50+50+2x100 6 CCB630N 630A
SETA0350F40P5AC 350 50 50+3x100 7 CTopokHIY
npoussognTtenb
SETAO400F40P5AC 400 50 50+50+3x100 8 CTopokHy
npoussognTtesnb
SETAO450F40P5SAC 450 50 50+4x100 9 CTOpOHHu#A 6 | 2100x1400x600 ~952
npoussogntenb
SETAO0500F40P5AC 500 50 50+50+4x100 10 CTOPOHHuUY
npoussogntesnb
SETAO600F40P5AC 600 100 6x100 6 CTOPOHHMIA
npoussognTtesb
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CTpyKTypa pedepeHca YKPM

50666060

3

@ JlnHelika npoayKkumnun Tun KomneHcayuu
SET: SystemeSet A: perynnpyemas (aBToMaTmyeckas)

@ MoLwHoCTb
0006: 6KBAp 0069: 69kBAp 0225: 225«kBAp 0550: 550kBAp
0009: 9 kBAp 0075: 75 kBAp 0237: 237.5«BAp 0600: 600 KBAp
0012:12.5 kBAp 0087: 87.5 kBAp 0250: 250 kBAp 0700: 700kBAp
0016: 16kBAp 0100: 100xBAp 0275: 275«kBAp 0800: 800kBAp
0022: 22kBAp 0125: 125kBAp 0300: 300xBAp 0900: 900kBAp
0032: 32kBAp 0137:137.5kBAp 0350: 350kBAp 1000: 1000xBAp
0034: 34kBAp 0150: 150kBAp 0400: 400kBAp 1100: 1100kBAp
0037: 37.5kBAp 0175: 175kBAp 0450: 450kBAp 1150: 1150kBAp
0050: 50kBAp 0200: 200xBAp 0500: 500xBAp

@ Tun 06010UKHU Hanpsi>keHue
W: HaBecHoW wwKad 40: 400 B

F: HanonbHbIN WKad

YPOBeHb 3arpsasHeHunsa cetu YHacTtoTa
N: cnabo 3arpa3sHéHHas ceTb 5:50 Iy,
P: 3arpsA3sHéHHas cetb

onuun

Cna6o 3arpsisHéHHas ceTb

AA: ¢ BBOAHbLIM aBTOMaTNYECKMM BbIK/lloUaTenem, kabenbHblli BBOA CHU3Y
AB: 6e3 BBOAHOIr0 aBTOMaTUYeCKOro Bblk/toUaTens, kKabenbHbli BBOJ, CHU3Y
AK: c BBOZHbIM aBTOMAaTM4YeCKMM BbIK/IOUaTeNeM, KabenbHblli BBOJ, CBEpXY
AC: 6e3 BBOAHOro aBTOMaTNYeCcKoro Bblkato4aTtensi, kabenbHblli BBOJ, CBEPXY

3arpsisHéHHasn ceTb

AA: c BBOAHbIM aBTOMaTUYeCKMM BbIK/toHaTeeM, kabenbHbI BBOJ CHU3Y, KO3$PULIMEHT paccTpolikui 3.8
AB: 6e3 BBOAHOro aBTOMaTNYeCKOoro Bblk/o4aTens, kabenbHblli BBOZ CHU3Y, KO3GOULIMEHT PaccTporiky 3.8
AK: ¢ BBOAHbIM aBTOMaTUYECKMM BblKItoUaTesieM, KabenbHblli BBOA CBepXy, KO3bdULMEHT paccTpolikm 3.8
AC: 6e3 BBOAHOI0 aBTOMaTUYECKOro Bblk/oUaTeNs, kabenbHblli BBOJ CBepPXY, K03dduumeHT paccTporikm 3.8
AG: 6e3 BBOAHOIO aBTOMaTUYeCKOro Bbik/oHaTeNs, kabenbHbli BBOA CHU3Y, KO3GOULIMEHT paccTporikn 2.7
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KoappunumeHT MOLHOCTM Hanbonee
PACMPOCTPAHEHHbIX MPUHUMAaKLWNX YCTPOWCTB

MpakTUyecknin pacyeT peakTUBHO MOLLHOCTI

Tvin uenun MonHas AKTBHasA PeakTuBHas
MOLLHOCTb S MOLLHOCTb P MOLLHOCTb Q
(kBA) (kBT) (kBAp)

OgHa da3a (pasa + HenTpanb) S=Bxl P=BxIxcos¢ P=BxIxsin¢e

OgHa daza (dpa3a + dpaza) S=UxlI P=UxIxcoso P=UxIxsinoe

Mpumep: 10 KBA 5 kBT 8.7 KBAp

Harpyska 5 kBt

Cos ¢=0,5

Tpw dpassl (3 pasbl nan S=v3xUxI P=v3Ulcoso Q=v3Ulsing

3 pasbl + HelTpanb)

Mpumep anekTpoasuraTens 65 KBA 56 kBT 33 kBAp

cPn=51«kBrt

cos ¢=0,86

KN4 =0,91

PacueTbl A1 NprMepa ¢ TpeMsi GasaMu NPON3BOAUANCE CeAYOLLIM 06pa3om:

Pn = MOLLHOCTb, NojaBaeMas Ha BpallaroLlytocd ocb =51 kBT

P = noTpebnsgemMas akTMBHas MOLLHOCTb =Pn/p = 56 kBT

S = MNosHast MOLLHOCTb =P/cos ¢ =P/0.86 = 65 KBA
CnegoBaTe/ibHO:

Q = ST+ P2 =V65T+562 =33 kBAp

CpeaHwne 3Ha4eHVsa KoadduLmeHTa MOLLHOCTU A5 PA3/INYHBIX HAarpy3ok npueejeHsbi
HUXe.

Koa¢pduumeHTbl MOWHOCTU ANA Hanbonee
pacnpocTpaHeHHbIX TUNOB NoTpe6uTenei

YcTpoiicTBO Harpy3ska |cos ¢ tgo
MpoCTOM aCMHXPOHHbIV 3NeKTpoABUraTeNnb 0% 0,17 5,8

25% 0,55 1,52

50% 0,73 0,94

75% 0,8 0,75

100% 0,85 0,62
Jlamnbl HakanBaHMs 1 0
®yopecueHTHbIe 1amnbl 0,5 1,73
[a30pa3psagHble namnbl 0,4-0,6 2,29-1,33
Meun conpoTBneHus 1 0
VHAYKUMOHHbIE Neyn 0,85 0,62
[nsnekTpuyeckume neym 0,85 0,62
AnnapaT /19 KOHTaKTHOW 371eKTPOCBapKu 0,8-0,9 0,75-0,48
CTaumoHapHble ofHOda3HbIe LeHTpPbI 4yroBoli CBapKu 0,5 1,73
[MOBOPOTHbIE LIeHTPbI AyrOBOW CBapKu 0,7-0,9 1,02
TpaHcpopMaTopbI/BbINPAMUTENN A/ AyTOBO CBapKM 0,7-0,9 1,02-0,75
[lyrosble neyun 0,8 0,75

Cos ¢ Haubonee pacnpocmpaHeHHsIX ycmpolicme.
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Koraa cnegyeTt NprIMeEHATb HEPErYAVPYEMYHO
KOMMEeHCaLUM pPeakTUBHOW MOLLHOCTWA?

iis

Puc. 1. [lepemoku MoujHocmu
8 3/1eKMpPoycmMaHoske ¢
mpaHcpopmamopom 6e3
KoMneHcayuu

y ON

Puc. 2. [lepemoku MowHoCMU

8 3/1eKMpPoyCMaHoBKe,

& komopoli mpaHcpopmamop
KOMNEHCUpo8aH Hepezynupyemoli
koHOeHcamopHoli 6amapeeli

Heperynupyemasa KomneHcauus peakTUBHOIA MOLLHOCTM
TpaHcpopmaTopa

TpaHcdopmaTop NoTpebsieT peakTUBHYH MOLLHOCTL, KOTOPYH MOXHO
NpUBAN3UTENBHO ONpeAennTs, A06aBUB:
*  QUKCMPOBAHHYHO YaCcTb, KOTOPAs 3aBUCUT OT TOKA HaMarHM4YMBaHus 6e3 Harpysku lo:
Qo=loxUnxvV3
° Y4aCTb, NPOMNOPLUMOHANLHYH KBAAPaTy MOMHOM MOLLHOCTY, KOTOPYHO OH Mepeaaer:
Q = Usc S%/Sn
Usc: HanpsixeHre KOPOTKOro 3aMblKaHUsi TpaHCGOpMaTopa B eAMHNLIAX MOLLHOCTY;
S: No/Has MOLLHOCTL, NepejaBaemas TpaHCGOPMaToOpoOM;
Sn: NosiHasi HOMVHabHas MOLLHOCTL TpaHchopmaTopa;
Un: HOMVHaNbHOE HanpskeHne Mexay dasamu.

O6Lwas noTpebasiemasi TPaHCPOPMATOPOM PeakTUBHASI MOLLHOCTb COCTAaB/IAET:
Qt=Qo+Q.

Ec/iv Takasi KOMIMeHCaLms NPOBOANTCA NHAVBUAYAbHO, TO OHA MOXET BbIMOHATLCA Ha
KNeMMax camoro TpaHcpopmartopa.

Ecnn koMneHcaums NpyMeHsieTcs ro6ansHo, C KOMMEeHcaumet Harpysky Ha LWnHe
OCHOBHOTO pacnpeAenvTenbHOro YCTPOCTBA, TO Heperyimpyemas KoMmreHcawms
MOXEeT NPUMEHSTHCS, NP YCI0BUM UTO 06LLas MOLLHOCTL He npeBbilwaeT 15 % oT
HOMWHaNbHOW MOLLHOCTY TpaHcdopMaTopa (B MHOM C/lydae HeO6XOAMMO NMPUMEHSITh
KOHZEHCaTOpHble 6aTapen C aBTOMATUUECKMM PeryvpoBaHnem).

3Ha4veHus I/IH,CI,I/IBI/IAyaJ'IbHOVI KoMneHcaunn gnsa KOHKpeTHoro TpchqupMaTopa, B
3aBUCMOCTN OT HOMUHA/TBHOW MOLUHOCTN TpchcboplvlaTopa, npmBejeHbl B Ta6n|/|u,e
HWXxXe.

Tpanchopmarop Macasmbii _ [Cyxoid |

S (kBA) \ Usc (%) \ bes Harpysku \ Harpyska \ be3 Harpyskun \ Harpyska
100 4 2,5 59 2,5 82
160 4 3,7 9,6 3,7 12,9
250 4 53 14,7 5,0 19,5
315 4 6,3 18,3 5,7 24
400 4 7,6 22,9 6,0 29,4
500 4 9,5 28,7 7,5 36,8
630 4 1,3 35,7 8,2 45,2
800 4 20,0 66,8 10,4 57,5
1000 6 24,0 82,6 12 71
1250 55 27,5 100,8 15 88,8
1600 6 32 126 19,2 113,9
2000 7 38 155,3 22 140,6
2500 7 45 191,5 30 178,2
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Koraa cnegyeTt NprIMeEHATb HEPErYAVPYEMYHO
KOMMEeHCaLUM pPeakTUBHOW MOLLHOCTWA?

Heperynupyemas KoMmneHcauus peakTUBHOW MOLLHOCTU
aCUHXPOHHOIO 3/1IeKTpoABUraTens

KoadpnumeHT MoLHOCTH 3neKTpoaBurateneli 06bl4YHO 0YeHb HU30K Npu paboTe

6e3 Harpysku 1 HM30K MpY HOPManbHORM 3KCnIyaTaummn. NosToMy Ans Takoro Tmna
noTpebuTener pekoMeHAyeTcsl yCTaHOBKa KOHAEHCaTOpPHbIX baTapeli. B Tabnuue Huxe,
B KayecTBe NpumMepa, NpejcTaB/ieHbl 3Ha4eHMS MOLLHOCTU KOHAEHCATOPHBbIX YCTaHOBOK
B KBAp, cooTBeTCTBYtOLLME PA3INYHON MOLLHOCTU 3/1eKTpoABMraTeneil.

HomuHanbHas Konun4yecTtBo 060poTOB B MUHYTY

MOLLHOCTb PeakTnBHass MOLLHOCTb B KBAp

KBT HP 3000 1500 1000 750
11 15 2,5 2,5 2,5 5
18 25 5 5 7,5 7,5
30 40 7,5 10 11 12,5
45 60 1 13 14 17
55 75 13 17 18 21
75 100 17 22 25 28
90 125 20 25 27 30
110 150 24 29 33 37
132 180 31 36 38 43
160 218 35 41 44 52
200 274 43 47 53 61
250 340 52 57 63 71
280 380 57 63 70 79
355 485 67 76 86 98
400 544 78 82 97 106
450 610 87 93 107 117

Koraa anektpoaBuraTens NpMBOANT BO BpaLLieHVe NoTpebuTenen ¢ BbICOKOWN NHep-
LmeRn, OH MOXeT NPOAO/IXaTb BPaLLaTbCA Nocae NpepbiBaHNS HaNpPsXKeHUst NMUTaHWS,
NCMO/b3Yst CBOKO KMHETWNUECKYH SHEPIUI0, 1 CAMOBO36YXAaTbCA OT KOHAEHCaTOPHO
6aTapew, yCTaHOB/IEHHOW Ha ero knemMmax. KoHgeHcaTopbl BblAaloT peakTUBHYH 3Hep-
rnro, Tpebyemyto 418 ero paboTbl B pexrMe aCMHXPOHHOrO reHepaTtopa. Takoe camo-
BO36Y>XJeHVe NPUBOANT K COXPaHEHMIO HaMpPsXKeHWs), a MHOT4a K cepbe3HbIM nepeHa-
NPS>KEHNAM B Lienu.

_[] TPGGOBaHVIH K KOMNeHCaunun Aansa aCUHXPOHHbIX
anekTpoaBuratenei
B cny4yae yCTaHOBKM KOHA,EHCAaTOPOB Ha K/IEMMbI 3/1eKTpoABuUraTesns

' Bo n36exaHne onacHoro nepeHanpskeHus B LIENV BCIeACTBUE SBEHNS
L CaMOBO36YXeHWs, y6eanTeCh, UTO MOLLIHOCTb KOH/EeHCaTOpHO 6aTapen cooTBeTCTByeT

@ cneayroLLeMy HePaBEHCTBY

Puc. 3. YcmaHoska Qc<0,9 v3Unlo

KOHOerCamopog Ha * lo: cvna ToKa 3NeKTPoABUraTeNs 6e3 Harpysku |o MoXeT 6bITh OLieHeHa Mo

KnemMmel
anekmpodeuzamens cnegyrolemy BblpaxeHuto: 1o =2 In (I - cos ¢n)

° In: 3HaYeHMe HOMUHANLHOW CU/bI TOKa 3N1eKTpoaBUraTens;
* Cos ¢ N: COS ¢ INEeKTPOABUraTeNs MPU HOMUHANBHON MOLLHOCTY;

m m * Un: HOMUWHaNbHOe HanpsixeHve mexay dasamu.

B cny4yae napannenbHoOW yCTaHOBKM KOHAEGHCATOPOB C pa3eNibHbIMMN
MeXxaHU3MaMu ynpaB/ieHus

Bo nsbexaHve onacHoro nepeBo3byXAeHWs B LEENK Mo nNpuymHe camoBo36yxaeHust
WA B ClyYasix, KOT4a 3NeKTpoABUraTesb 3arnyckaeTcst Npy NoMoLLy crneLmanbHOro
pacnpesennTensHOro YCTpoicTBa (pesncTopbl, peakTopbl, aBTOTpaHCchopMaTophl),

Puc. 4. lapannenshas KOHJEeHCaTopHble BbaTapen BKIKOYAKTCA TOLKO Nocne nycka.

ycmaHoska

KOHOEHCAMOPOE C TaK Xe KOHAEeHCaTopHble 6aTapen A0MIXHbLI OTKIHOYATECA 40 OTKIUYEHNA NUTaHNS
pasoenbHbIMu anekTpoasuratens. Taknum o6pasom, peakTMBHas MOLLHOCTb 3/1eKTPOABUIaTeN MOXET

MexaHusmamu

ynpanerus 6bITb MONHOCTLIO KOMMEHCUPOBaHa Ha MOHOW Harpyske.

I'Ipep,ynpex,quVle: eC/I HECKOJIbKO KOHAEHCATOPHbIX 6aTape|7| AAHHOIo Thna
coeJMHAKTCA B OAHOI?I CeTn, AOJSIKHbI YCTaHaBINBaTbCA PeaKToOpbl OrpaHn4eHmnA
MyCKOBOro TOKa.
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ABTOMaTM4yeckad KoMmneHcaumna.
COBETbI MO MOHTaxy

Puc. 5. CxeMa nodknrOYeHUs K
00UHOYHOU WUHe HU3K020
HaNpAXeHUs U pacnosoxeHue
mpaHcpopmamopa moka

Puc. 6. CxeMa NoOK/KOYeHUs K
He3a8UCUMbIM WUHAM HU3K020
HONPSXEeHUA U pacnosnoxceHue
mpaHcpopmamopos moka

T

Puc. 7. Cxema 04151 pasnu4HsIxX
mpaHcpopmamopos,
NOOKA0YAEMbIX NAPA/IAENBHO,
U pacnonoxeHus
mpaHcpopmamopa (TT)

KomneHcauusa Ansa o4UHOYHOA LLUNHBI

o6wasn nidopmaums
YcTraHoBKa ¢ OAI/IHO‘-IHOI7I LUMHOM HM3KOrO HanpsaXxXeHna NpuMeH[eTca Hanbonee yacro.

YCTaHOBKM Takoro tuna TpE6yIOT BO3MOXHOCTU N3MEHEHNA peaKTI/IBHOI7I MOLLHOCTW C
y4YeTOM paHee onpeaeneHHbIX MeTO40B.

Mpv KOMMNEeHcaLmMmn NCNob3yTcs BCe NPUeMHble YCTPOCTBa YCTaHOBKM, a CUa Toka
TpaHcopmMaTopa Toka onpeAenseTcs B COOTBETCTBUM C MOAHOM CUIOI TOKa, MPOX0oas-
LLlero Yepes rnaBHbIl 3aWNTHBIN BblkAOYaTeb.

Mepbl 6e30MacHOCTU NPU MOHTaXe

Kak ykasaHo Bbille, HE06X0AMMO 06ecrneynTb JONONHUTENIbHYH YCTAaHOBKY TpaHCop-
MaTopa TOKa, C TeM UTOBbI OH MOT CUUTLIBATL 06LLee NOTPebeHNe YCTaHOBKMY.

TpaHcdopmaTtop Toka (CT) Ao/KeH BbITb YCTaHOB/IEH B COOTBETCTBUN C pUC. 5. Ero ycta-
HOBKa B NtOH6OM 13 MecCT, OTMeYeHHbIX KpecTamu, NpuBejeT K HenpasunbHO paboTe
BCEW CUCTEMBI.

KomMmneHcayus ¢ HeCKOJIbKUMU LUMHaMU
He3aBucnmble LLMHbI HNU3KOMo Hanpsi>XeHusa

Jpyroli onuueli Npu ycTaHoBKe SBASETCSH NPYMEHeHNE HeCKOTbKUX He3aBUCUMBbIX LLNH,
OT KOTOPbIX He TpebyeTcs NoAKNOYEHME K ABYM UAEHTUYHBLIM TpaHcpopmaTopam. Mo
3TOW NpUYMHe TpeboBaHNSA K peakTUBHOM MOLLHOCTY ByAyT PasnnyHbIMU A8 KaX0M
N3 LLWH 1 JO/IKHBI OLIeHMBATLCSA MO OTAE/bHOCTU C MCMO/b30BaHNEM OMUCAHHbBIX BblLLie
MeTOAOB.

Mpy KOMMNEeHCcaLMmM NCNob3yTCsA BCe NPUEMHbIe YCTPOCTBa YCTaHOBKM, a CUa Toka
TpaHcGOpMaTOPOB TOKa ONpeAenseTcs B COOTBETCTBUM C MOAHOM CUOM TOKa, MPOX0As-
Llero yepes riaBHbI 3aUTHBIN BbIKOYaTeNb.

Mepbl 6€30MacHOCTU NPU MOHTaXKe

Tak Xe, Kak 1 B NpejblayLLem cy4ae, pacnonoxeHne Kaxaoro tpaHcopmaTopa Toka (CT)
HeobxoAMMOo byaeT BblIOMpaTb aHaNorM4HbIM 06pa3omM, YTobbl TpaHCHOPMaTOPbI MO
CUNTBIBATb 3HaYEHUST KOMMEHCALMN B KaXA0M 13 YacTel yCTaHOBKM MO OTAENbHOCTH.

KomneHcauus gns WMHbI, TMTaeMOIN HECKO/IbKUMM
TpaHcpopmaTopamm

B otnnyme ot onmncaHHbIX Bbille YCTaHOBOK, B ,CI,aHHOIZ YCTaHOBKe TpaHC(])OpMaTOpr
MNOAKNHYAKTCA NapaniesibHO CO CTOPOHbI HU3KOTO Hanpsa>XXeHuA.

PaspenbHble pacnpegenuntenbHble TpaHcpopMaTopbI

KomneHcauums B Takol ycTaHOBKe 06ecreyrBaeTCst YCTaHOBKOM ABYX aBTOMaTUYeCKNX
6aTapeli 1 COOTBETCTBYHOLLMX UM TpaHCHOPMaTOPOB TOKa.

PaBHOLeHHble pacnpeaennTenbHble TpaHCOPMaTOPbI

B Takom cnyyae BO3MOXHO 06ecneymnTb KOMMeHcaL o 04HON KOHAeHCaTOpHOM baTa-
peeii, KOHTPOJIIep KOTOPOU NUTAeTCsA OT CyMMUpYytoLLero TpaHchopmaTopa, KOTopebll B
CBOI oYepesb 3annUTbiBaeTCs OT ABYX TPaHCHOPMaTOPOB TOKa KaXxA0ro 13 pacnpesenu-
TeNbHbIX TPaHCGOPMAaTOPOB.

MakcrmanbHoe KONM4ecTso CyMMUPYHLLIMX BBOAOB 5 (pUc. 7).

Mepbl 6€30MacHOCTU NPU MOHTaXKe

* PasgenbHble pacnpegenvTenbHble TpaHCPOPMaTOpbI:
Kaxgasi 6aTapesi NUTaeTCs OT OTAE/IbHOrO TpaHchopmMaTopa Toka, NOAKIHUYAEMOro
K BbIBOAY KaXZ0ro TpaHcpopmMaTopa. HacTpolika ¥ MOHTax AO/KHbI MPOU3BOAUTLCA
TaK Xe, KaK B C/ly4ae ¢ He3aBUCMMbIMU LLUMHAMW.

* PaBHOUeHHbIe pacnpegennTeNbHble TPaHCPOPMATOpbI:
Mpwn KOMMEHcaLMN NCMONb3YeTCs O4HA KOHAEHCaTopHas 6aTapes N e AMHCTBEHHOM
Mepoii NPesoCTOPOXKHOCTY MPU BBOAE B IKCMyaTaLMIO SIBASETCS CejytoLlee: CooT-
HoleHne C/K, KOTopoe AO/MKHO 6bITb 3aNpPOrpaMMUPOBAHO B KOHTPOIEP, AO/IKHO
YUNTBIBATL CyMMY BCEX TPAHCHOPMATOPOB TOKA, MUTAOLLMX CYMMUPYHOLLMIA KOHTYP.
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CncTtema ynpasneHns

YnpasneHune

A Tpebyemoe 3HayeHne Q

122

»
»

t

Puc. 8. llocnedosamensHocmu
1.1.1.1u1.222

AnekTpuyeckoe
perynupoBaHue

Ddusnyeckoe
perynupoBaHue

Puc. 9. B npasuneHo nodo6paHHol
KoHOeHcamopHoUli 6amapee 0o/mieH
cyuecmeosams 6aNaHC MexOy
31eKmpuYecKuM U pu3suYeckum
peaynuposaHuem.

@ 58 MpunoxxeHne

Pursunyeckoe n aneKTpnUyeckoe yrnpaBieHme

OnpeaeneHve aBToMaTN4eCcKoO KOHAEHCATOPHO 6aTapen

Tpems nokasatensamu, onpeAensoLMMy aBTOMaTUYeCKyHo KOHAEeHCaTOpHY0 6aTapeto,

ABAAIOTCSA:

* MoLlHocTb 6aTapeun B KBAp, koTopas onpejensieTcs BbINOAHEHHbIMW pacyeTaMmu v
3aBMCUT OT 06 BEKTVBHOIO COS@, KOTOPBIA A0/KEH NOAAEPXKNBATLCS B CETU.

* HoMuHanbHoe HanpsiXeHue - AOXKHO BCerja paBHATLCA UK NpeBbllaTh
HanpsiXeHue ceTu.

° PerynnpoBaHue 6atapen c ykasaHnem ¢pu3snyeckmx ctyneHein batapeu.

dunsnuyeckoe ynpasneHve

CTyneHu GU3MYeckoro peryaMpoBaHus aBTOMaTMYeCKO KOHAeHCaTOpHOW 6aTapen
YKa3bIBaKOT Ha COCTaB 1 KOIMUYECTBO BXOASLLUNX B HEE Y3/10B «KOHAEHCATOP-KOHTaKTOP».

OB6bIYHO 3TO BbIpaXaeTcs Kak OTHOLLEHME MeXAY MOLLHOCTbIO MepBOi CTyNeHU 1
MOLLHOCTbH OCTaNbHbIX CTYNeHeN.

Mpumep:

bamapes Ha 70 kBAp, cpopmupoeaHHas u3 credyrouyux cmyneHeli: 10 + 20 + 20 + 20, ¢ pe2ynuposaHuem
no 1.2.2.2, npu 3mom MoujHocme nepeoli CmyneHu pasHa no/a08UHe MOWHOCMU Kax 0ol u3
nocsedyrowux cmyneHed.

Apyzas 6amapes Ha 70 kBAp, cpopmupoeaHHas u3 caedyroujux cmyneHeli: 7 cmyneHeld no 10 kBAp, ¢
peaynuposaHuem no 1.1.1.1.

Ha punc. 8 Mbl BuAMM paboTy AByX perynvpyembix batapeit 1.1.1.1 n 1.2.2.2.: kak
MokasaHo B npumepe.

PerynnpoBska Anst obecneyeHns cOOTBETCTBUS TPE6OBAHUSIM MO PeakTUBHOM MOLLHOCTM
JBYX 6aTapeil BbINOAHAETCH TOYHO TakK Xe, Kak NMpw YCTaHOBKe ABYX OTAe/bHbIX CUCTEM
perynmpoBaHusi.

dneKTpUyeckoe peryimpoBaHme

dnekTpuY4eckoe yrnpaeneHne nokasbiBaeT, Kak perympyeTcs MOLLHOCTb B
KOHAeHcaTopHoO baTapee.

B npeablayliem npumMepe, anekTpuyeckoe ynpasneHve obenx batapei ogMHaKkoBoe

(7 x 10). 3TO 3HaUMT, 4YTO perynmpoBaHue 419 obecrneyeHrs COOTBETCTBUSA TpeboBaHNAM
Mo peakTUBHOW MOLLHOCTW ByAeT TOUHO TakMM Xe, Aaxe ecin Gpusmnyeckmne CTyneHu
KaXxzol 13 baTapei oTanyatoTcs.

MpaBunbHoO Nnopgo6paHHas 6aTapes

C TOYUKW 3pEeHUS CTOUMOCTM 060PYAOBaHUS, YeM 60/bLUe PUINYECKMX CTYMNEHEN
COAEPXUT CTyreHb, TeM 6osiee AOPOror oHa byaeT, Tem 60/bLLe Y310B «KOHAeHCaTop-
KOHTaKTOp» NoTpebyeTcs 1 TeM bonblLue byaeT 06LLMiA pa3Mep YCTaHOBKN.

C TOUKM 3peHUs perynnpoBaHms Ko3dPuLMeHTa MOLLHOCTY, YEM HIXKE YPOBEHb
3/71eKTPUYECKOro yrpaBneHus, TeM nydlle 6atapes 6yAeT a4anTupoBaTbCs K
N3MEHeHNAM B MOTPE6HON peakTUBHOW MOLLHOCTM YCTAaHOBKMN.

TeM He MeHee, B MPaBWIbHO NOAOHGPaHHON KOHAEHCATOPHOM baTapee A0JIXeH
CyLLecTBOBaThb HanaHC Mexay 3NeKTPUYECKUM U GU3NYECKUM peryanpoBaHneMm.

KoHTponnepsbl SystemeSet PFC cogepxaT 40 7 OTAe/IbHbIX HAaCTPOeK peryinpoBaHns,
KOTOpble MO3BOAAT ONTUMN3NPOBATL CTOMMOCTb 060PYAOBaHNS, O4HOBPEMEHHO
obecneyvnsast ONTUMaNbHYH TOYHOCTb PEryMpoBaHNS.

Mpumep:

Batapes Ha 70 kKBAp, cdopmmpoBaHHas 13 Tpex ctyneHeli: 10 + 20 + 40 (perynvposaHue 1.2.4),
npegnonaraeT TO Xe 3/1eKTpUYecKoe perynnmpoBaHne, YTo 1 B NpeAblgyLemM nprumepe, Ho nmeeT
MeHbLLY CTOMMOCTb, YeM b6aTapes 7x10, MOCKObKY COAEPXXUT TONBLKO TPU y3/1a «KOHAEHCaTop-
KOHTaKTOpP».



CncTtema ynpasneHns

KoHTponnep -
3N1eMeHT,
NPUHUMaOLLMIA
peLueHne no
BBOZY WL BbIBOZY
pasnnYHoOM
MOLLIHOCTU

KoHTponnep

MporpammMmupoBaHue KOHTpoiepa

[laHHble, 3aHOCKMBbIe B KOHTPOJIZIEP NMPY BBOAE B 3KCMJyaTaLMIO, BKIKOYAIOT:

° >Kenaembli COS @ YCTaHOBKM,

° oTHoweHne C/K.

3TV AaHHble YHUKaNbHbI ANS KaXA0M YCTaHOBKW WU HE MOTYT 6bITb 3aNporpaMMmMpoOBaHsbI
Ha 3aBoJe.

YT1o Takoe oTHowueHue C/K?

KoHTponnep - 3To 3nemMeHT, NPpUH1MAIOLLMIA peLleHme No BBOAY AW BbIBOAY Pa3NYHOW
MOLLHOCTW, B 3aBUCMMOCTW OT Tpex napameTpos:

° >Kenaemblil COS @ 3N1eKTPOYCTaHOBKMY,

°  CyLeCTBYHOLLUIA COS ¢,

° Cuia Toka MepBoi CTyneHn (MUHManbHas OTMEeTKa perynnpoBaHus batapen).

BBoZ TOKa Ha KOHTPO/INEep BCeraa Npon3BoanTCa Yepes TpaHchopmaTtop Tmna X/5.

s Toro, YUTo6bI KOHTPOEP MOT MPUHATL PeLLeHne O NOAKTHYEHUN UN
OTKNHOYEH W OnpeAeneHHON CTYMeHN, OH JO/IKEH 3HaTb, KaKyto PeakTMBHYH MOLLHOCTb
Heob6X0AMMO NoAaTb Ha YCTaHOBKY, 1 AaHHbIN BBOJ OH MOJlyYaeT OT BCMOMOraTe/ibHOro
TpaHcopmaTopa Toka (CT), C KOTOPOro KOHTPO//IEP CHUTLIBAET 3HaYeHue.

METO,D, nporpaMMleOBava AAHHOI0 3Ha4yeHuA, N3BeCTHOIro Kak oTHoLleHne C/K,
OnncCaH HKXe:
_ QiN3xU

Ry

C/K

rae:
Q1= peakTBHas MOLLHOCTb NepBo cTyrneHn (BAP);

U = HanpsxeHue FF;

RTI = koapdumumeHT TpaHchopmaTopa Toka (X/5).

Mpumep:

bamapes Ha 70 kBAp, cpopmuposaHHas u3 credyroujux cmyneHedi: 10 + 20 + 40.
YcmaHoeka nodkaroyaemcsi npu NOMOU4U 21a8HO20 3aWUMHO20 8blka04Yamens Ha 630 A.

JomiceH ycmaHasaueamecs mpaHcpopmamop moka 700/5, a pacuem C/K 6ydem caedyroufum:
C/K =10 x 1000/(vV3 x 400) / 700 / 5 = 0,10.

Ba)kHOCTb NnpaBunbHoOU perynmposku C/K

[ng noHMMaHMs BaXXHOCTU NPaBUIbLHOM perynnpoBku 3HaveHus C/K, Heo6XxoAnMo
MOMHUTL O TOM, YTO Y KaXJoW baTapen eCTb MUHMMabHOE 3aJaHHOe KOINYeCTBO
cTyrneHeit (onpeensemoe MOLLHOCTLIO NePBON CTyrneHwu).

Mo 3Toi NpuUKHe 6aTapes He CMOXET YCTaHOBUTb TpebyeMblin KoadduumeHT
MOLLHOCTM, eC/I NOTPEBHOCTb CeTN He COOTBETCTBYET B TOUYHOCTU YKa3aHHOMY
3HaYeHUI0 U He KpaTHa JaHHOMY 3HaueHuHo.

Mpumep:

bamapes Ha 70 KBAp, cpopmuposaHHas u3 credyroujux cmynered: 10 + 20 + 40.

Lleneeoli cos ¢, 3anpoz2pamMmupo8aHHelli 8 KOHMpPoaaep, paseH 1.

Mapamempsi cemu 8 cay4yaliHelll aHHbLIG MOMeHM 8pemMeHU:

P =154 kBm

cos ¢ = 0.97

makum 06pa3oM, peakmueHas MOUHOCMb Q, He0bxo0uMas 018 OOCMUXCeHUS |e1e8020 COS ¢,
cocmasum:

Q = P X (tg Pinitial - 1§ Prarged = 154 x (0.25 - 0) = 38,5 kBAp

Mockoneky 6amapes pasdeneHa Ha cmyneHu 7x10 kBAp, 6amapesi 6ydem noCmMosiHHO NepekatoYamecs
mexcdy moujHocmoro 30 u 40 kBAp.

Bo u3bexaHue makol HecmabuasHol pabomel, Heo6xodumo ompezyaupoeams 3HavyeHue C/K.
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CncTtemMa ynpasiieHUs

MosicHeHmsA K perynuposBKe C/K

Ha puc. 10 nokasaHa BaxHOCTb HacTpoliku C/K:

* Ocb X npeAcTaBnseT cob0l akTUBHYHO CUYy TOKa
YCTaHOBKM, a 0Cb Y NpeacTaBaseT coboli peakTVBHYH
cnny Toka (MHAYKTUBHAA B MOMOXUTENLHON
NOJIYNJ0CKOCTA 1 eMKOCTHas B OTPULLATENIbHON
MONYMA0CKOCTN).

*  [laHHbI rpaduk MOXeT MPOUAOCTPUPOBAThL H06YHO
CUTYaLMIO ANSE COS ¢ YCTaHOBKM. TO Xe OTHOCUTCA U
K KoopAuHaTtam Toukn (X, Y) 4ns Tpex KOMMOHEHTOB
aKTVIBHOW 1 peakTUBHOM CUAbI TOKa.

* Ha cxeme nokasaHa IMHNUA, MpeACTaBAALWLan tg ¢, Ha
KOTOpPOI4 9 03HaYaET Yron A/ KeNaemoro cos o.

* Kak onucaHo BbllLe, 6aTapes He MOXET 6bITb
HaCcTpoeHa TOYHO Ha Tpebyemyto peakTVBHYIO
MOLLHOCTb, NPe061aAatoLLyo B yCTaHOBKe B
CNlyYaiHbI MOMEHT BpeMeHW, NO3TOMY Mbl CO3/aeM
CTabuNbHbIM AM1ana3oH paboTbl KOHTPOIEPa, B paMKax
KOTOPOro Mbl TOYHO 3HaeM, YTO COS @ He ByzeT TOUHO
TaK1M, Kakon TpebyeTcs, 1 41 KOTOPOro He ByayT
NOAKNOYATBLCA NN OTKAKHATLCA AOMONHNTEIbHbIE
CTyneHu.

° JTOT AMana3oH npegcraenseT coboi gnanasoH C/K;
KpOMe TOro, KOHTPOJIep byAeT NoAkYaTh CTYMeHN
BbiLe gnana3oHa C/K 1 oTKArYaTb UX HUXKE Hero.
YcTaHOBKa C/IMLLKOM HU3KOro 3HauveHus C/K byaet
03HauyaTb 6eCcCcMbIC/IEHHYH BbIPaboTKy KOHTaK-
TOPOB, a CINLLKOM BblCOKOe 3HaueHue C/K moxeT
NpUBECTN K 06pa3oBaHI0 C/INLLIKOM LLUVPOKOrO
AnanasoHa cTabunbHoOM paboTbl 6e3 JOCTUXKEHMSA
Tpebyemoro cos ¢.

* Perynatopbl UMetOT BO3MOXHOCTb aBTOMaTUYeCK
perynnpoBaTb C/K B 1t06bIX YCNOBUAX HArpy3Ku.

BpyuHyto MOXHO 3agaTtb 3HadeHna C/K ot 0,01 go 1,99
npv NPOCMOTPe YCTaHOBNEHHOI0 3HaYeHNs Ha 3KpaHe.

@ 60 MpunoxxeHne

PeakTnBHas cuna Toka
C/K

WHayk-
TUBHbIN
0,75

EmkocT-
HoW
0,75

. AKTUBHas

A

Puc. 10. [TosicHeHue pezynupoeaHus 3HayeHus C/K
8 KOHMpoepe peakmueHol MoujHoCcmu

" cvna Toka



O6Lwas nHdopMaLmsa 0 rapMOHKKaX

AV,
YAVAYA

Puc. 11. Pa3znoxceHue
HecuHycoudaneHol 80/HbI

BBegeHune

FapMOHMKN 06bLIYHO OMpeaensaArTcs ABYMS OCHOBHbLIMU XapakTepucTukamu:
* Wx amnantyaa:
3HaueHVie HanpPsHXeHUs NN CUbl TOKa FaPMOHUKN.
* Mx nopsjok:
3HaYeHKe UX YacToThl MO OTHOLLEHUIO K OCHOBHOWM YacTtoTe (50 Mu).
B Takmx ycnoBusax, HacToTa rapMOHMK NATOro Nopsifka B NATb pPa3 npesbillaeT
OCHOBHYO YacToTy, T. €. 5 x 50 'y, = 250 Iy,

CpeaHeKBaApaTNUHOE 3HaUYeHne

Cpe,u,HeKBa,qpaTMque 3Ha4yeHne anqa HeCVIHyCOVI,CI,aﬂbHOI?I BOJIHbI NMOJsiydaeTCcqa nyTem
pacyeTa cpe,quKBa,qpaTl/quon CyMMbI pasiMyHbIX 3HAYEHWUIA BOJIHBbI ANA TapMOHUK BCEX
NnopAAKOB, CyLLeCTBYHOLLMX B BOJTHE!

CpegHekBagpatnyHoe 3HaveHwve I:
[(A)=VI2+ 12+ .+ 12

CpEﬂ,HEKBaApaTl/I‘-IHOE 3Ha4YeHne BcexX COCTaBALLNX TaPMOHKK BblHNTAETCA U3
pe3ynbtata AaHHOIo pacyeTa:

L (A) =V L2+ . +12
[aHHbIN pacyeT NAACTPUPYET OANH 13 OCHOBHbIX 3$$EKTOB rapMOHVIK, T. €.
NnoBbILLUEHHOE CpeAHEKBaAPaTNYHOE 3HaYeHe CJibl TOKa, MPOXOoAdALLEro Yepes

YCTAaHOBKY MO nNpuynHe CoCTaBARLWNX TAaPMOHNK, C KOTOPbIMU aCccouMmnpyeTcs
HeCnHyconanbHaa BOJIHa.

Kak npaBuno, pacnpegenvrensHoe yCTPOMCTBO U Kabenu LWnH YCTaHOBKN NOAGMpParoTCs
B 3aBUCYMOCTU OT HOMWUHAJIbHO CW/bl TOKA MPW OCHOBHOM YacToTe; BCe 3TN
KOMMOHEHTbI YCTaHOBOK He NpejHa3sHayeHbl A5 CONPOTUBAEH NS MOBbILLIEHHbIM
rapMOHMYECKNM TOKaM.
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Puc. 12. Tunoeoii 2pauk yacmomroao cnekmpa.
YacmomHeili cnekmp, makoe u3gecmHsili nod
HO38aHUEM «CNeKmpasbHbIl QHAAU3», NOKA3bIeaem
- - munsl 2eHepPaMopPo8 2apPMOHUK, paboMarUWux 8 cemu
9

o |
ol
~l
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Obwas nHpopMaumsa 0 rapMOHMKax

N3mMepeHUe rapMoHMK: NCKa)KeHne

Hannuune namMeHsaoLWeroca Konmyecrtea rapMOHVK B CETUN Ha3blBaeTCA

nckaxeHunem. OHo namepaeTca KO3¢¢VILLI/IEHTOM HENNHENHOro NCKaXeHUS:

* Th: nnanBuAyanbHbIA KO3PPULIMEHT UCKaXKEHUS

OH oTobpaxaeT B % aMnanTyay KaXAon 13 rapMOHMK MO OTHOLLEHUIO K
OCHOBHOW YacToTe:

Th (%) = A, / A4
rpe:
Ay = 3HaYeHVe HanPSXXEHUS AW CUAbl TOKa ANS rAPMOHKKK nopsaka h.

A; = 3HaueHMe HanpsXKeHWs UK CUbl TOKa NPV OCHOBHOM YactoTe (50 ).

* THD: cymMapHbIii KO3pPULUNEHT HENTMHEAHOTO NCKAXKEHNSA

OH oTobpaxaeT B % amnanTyay obLiero HeJIMHEeNHOro NCKaXeHs
MO OTHOLLEHWIO K OCHOBHOI 4acToTe UM MO OTHOLLEHWIO K 06LLEeMy
3HaYEHWNIO ANt BOSTHbI.

VI A2 VE,N A2
Y&2 Mh THDjec 555 = V&2 Mh

THD =
CIGREE A, = A

3KCI'I}'IyaTaLLI/IOHHbIe 3Ha4yeHud, ncnosab3yeMble 414 onpeaeneHna
AeVICTBI/ITeﬂbHOFO COCTOAHUA YCTAHOBKW C TOYKWN 3pEHNA CTENEHN
HEeNVHENHBIX NCKaXXeHWI, BKJTHOYAOT:

° CymMMapHbIii K03 PULMEHT HENNHENVHOro nckaXxeHms [THD(U)] -
oTobpaxaeT KOIPPULIMEHT UCKAKEHUA HANpPsXKeHUst N Ko3dduLmneHT
CYMMb| Hanpsi>XeHNin No rapMOHMKaM MO OTHOLLEHWIO K HaMNPSIXXeHNIO
NPV OCHOBHOW YacToTe, BCe OTHOLLIEHWS BblpaXKeHbl B %.

* CyMMapHbIi Ko3pPuMLUEHT HenmHeliHOro nckaxkeHus [THD(1)]
- oTobpaxaeT KO3GPMLMNEHT NCKAXKEHNSA CUAbI TOKa U KoadduumeHT
CYyMMBbI CWJ1bl TOKA MO rapMOHMKaM MO OTHOLLEHWIO K CiJie ToKa Nnpu
OCHOBHOW YacTOTe, BCe OTHOLLEHWS BblpaXeHbl B %.

* YacTtoTHbIiA cnekTp (TFT) - npescTaBnsieT coboi rpaduk, Ha KOTOPOM
yKasaHa aMnanTyga Ans KaxAom U3 rapMOHNK B COOTBETCTBUM C UX
NopsAKOM.

N3yueHwne gaHHOro rpadurka No3BoONSET ONpeAennTb, Kakme rapMOHNKN
NPUCYTCTBYHOT Y COOTBETCTBYIOLLYIO UM aMMAnTYAy.

Mpome>KyTouHble rapMOHUKW

MpoMeXyToUHble FTAPMOHVKM MPeACcTaBAsAoT cO60l CUHYCOMAANbHbIE
COCTaBASIOLLIME C YACTOTaMU, HE KPAaTHLIMM OCHOBHOW YacToTe (a NoToMy
pacrnonaratoLMmCcs Mexay 0CHOBHbIMU rapMoHuKamu). OHU ABAAKOTCS
pe3yNbTaToM NepuoANUYECKUX UK CYyYaHbIX U3MEHEHWNIA MOLLHOCTH,
noTpe6aaemMoi pasiNyHbIMU TUNaMu NoTpebuTesen, TaKUMN Kak AyroBble
reuyy, CBapOYHbIe anmnapaTbl U YacTOoTHbIe Npeobpa3oBaTeny (HacToTHO-
perysvpyemsblie NpUBOAbI, LIMK/IOKOHBEPTEPSI).

@62
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Puc. 13. HacmomHsili cnekmp 2apMOHUK 04151
00HO®a3HbIX NPOMbIWAEHHbIX ycmpolicms,
UHOYKYUOHH®IX neyell, CGaPOYHbIX annapamos,
goinpamumened u np.
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Puc. 14. YacmomHeili cnekmp 2apMOHUK 0415
mpexgasHsIx YHaCMOMHO-pe2ynupyeMsix npueodos,
QCUHXPOHH®IX 31eKmpodsuzameneli unu
3/1eKmpodsu2amesneli NOCMOSHHO20 MOKA



le/lbll/IHbI N cneacTBUA BO3,£I,€I7ICTBI/IFI rAPMOHUK

FeHepaToOpbl rapMOHUK

FapMOHWKIN 06bIUHO FrEHEPUPYHOTCSH HENMHENHBIMU NOTPEBUTENSMU, KOTOPbIE,
HeCcMoTps Ha MUTaHWe OT CUHYCOMAANBLHOTO HaNPsXeHWs, NOTPeBAAT
HeCcUHycouAanbHbI TOK.

FoBOpPS KOPOTKO, HeNIVHEHbIe MOTPpebuTenn BeayT ceba Kak UCTOYHUKM CUJTbI TOKA,
Jo6aBnstoLIMe HeIMHeHbIE NCKaXeHVs! (TapMOHUKI) B CETb.

Hanbonee pacnpocTpaHeHHble HENNHENHbIE NOTPebUTENN, FeHepPUPYHOLLIME TAPMOHUKMY,
BK/IKOUAIOT YCTPOIACTBA CUNOBOW 31EKTPOHUKN, HanprMep NpUBOAbI C perynnpyemori
CKOPOCTbHO, BLINPSMUTENN, UHBEPTOPLI U Ap.

Takue noTpebuTenn, kak ApoCcceni HacblLeHUs, CBapo4Hoe 060pyA0BaHMe, AyroBble
3/71eKTporneyn, Takxke reHepupyroT rapMOHKKM.

Mpoune NoTpebuTenn NMerT INHENHbIN XapakTep paboTbl 1 He reHepUpPYOT FapPMOHMK.

OCHOBHble UCTOYHUKN rapMmoHuMK

CyLecTByeT pasnnuve mexay Bugamm notpebuteneii B 3aBMCMMOCTU OT KX
NPUHAANEXHOCTY K MPOMbBILLIEHHBIM U BbITOBBLIM.

* [pombiluieHHbIe NOTpebuTenn:
- YCTPOICTBA CUI0BO 3NEKTPOHUKIW: YaCTOTHO-Perynmpyemsle NpnBoAbl,
Bbinpamutenu, NBIM v np.
- NOTpebuTeny, B KOTOPbIX NCMOb3yeTCa 3eKTPUYeckas gyra: yroBble neyu,
CBapOYHbIe annaparthbl, ocBeLLleHne (GayopecLeHTHbIe NaMrbl U pP.); FAPMOHNKN
(BpeMeHHbIe) TaKkxXe reHepUpyrTCa NPUY Nycke 3neKTpoABuraTesnel 31eKTpoHHbIM
nyckatenem 1 Npu NCNosib30BaHUM CUN0BbIX TPAHCHOPMATOPOB.

* BbITOBblE NOTPEGUTENN: TENEBN30PbI, MUKPOBOJHOBbIE Meyu, NHAYKLNOHHbIE
MANUTBI, KOMMbIOTEPbI, MPUHTEpPbI, GAyOpecUeHTHbIe namrbl U Mp.

Cnep,yrou.l,aﬂ Ta6J'II/IL|,a ABNIAETCA PYKOBOACTBOM MO pPasindHbIM TNam r|0Tpe6|/|Tene|7| C
|/|H¢op|v|au,|/|e|7| no CNeKTPY BblaaBaeMbIX HeNHEMHbIX NCKaXeHW Toka.

I/IHq)opmau,vm O CrneKkTpe HEeNVHENHbIX NCKAXEHWA, CO34aBaeMbIX pasinvyHbIMU

noTpebutTenamm

Tuvn noTpeébuTtens Co3paBaemMble rapMOHUKM | KoMMeHTapum

TpaHcpopmaTop YeTHbIN 1 HeYeTHbIN NoOpPsAA0K CocTaBnstoLas NOCTOAHHOro Toka

ACUHXPOHHbIe 3n1ekTpoBuraten  HeueTHbIV NOPsSAOK MpomeXyTOUHble FapMOHUKM 1

Cy6rapMoHuKMN

[a3opa3psagHble namnibl 3.° + HeYeTHbIi MoxeT gocturaTte 30 % ot 11

[Jlyrosas cBapka 3.°

[lyroBble neyn nep. Toka HecTabunbHbI MeHAOLWMIACA HennHenHbIl - acuMMeTpuyecknia
cnekTp

VNHAYKTUBHBIV GUNbTP- u=KxPz+1 MBI - yacToTHO-perynnpyemsle

BbINPAMUTENb lh=11/4 npusoAbl V

EMKOCTHOW dunbTp-BeinpaMuTens  4=KxP+1 MTaHe 3neKTPOHHbIX YCTPOICTB
Ih=11/u

LinknokoHBepTep MNepemeHHbIe YacToTHO-perynvpyemsle npnsoisl V

LLUMM-koHTpOINep MNepemeHHbIe WBIT - kKoHBepTepbl NOCT./Nnep. Toka

V=I\/—>I=,\/ V='\/—>|=/\0\/‘

1 1

| | | |
Puc. 15. JluHeliHble nompebumenu, makue KaK UHOyKMOopebl, Puc. 16. HenuHeliHble nompebumenu co3darom
KOHOeHCamops! U pe3ucmopsl He co30aM 2apPMOHUKU 20PMOHUKU

MpunoxeHue 63 @
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Puc. 17. Ka6eau

Puc. 18. VIHOYKYUOHHQS neYs

Puc. 19. KoHOeHcamop
SystemeSet Can

CNeAcTBUA BO3AEVCTBIS FapMOHUK

BnvsiHue rapMoHMK Ha noTpe6buTtenei

B ocHoBHOM 060pYyAOBaHWUM BO3HMKAIOT CiegytoLme ABa Tna 3pPeKToB: MrHOBEHHbIe
WA KpaTKoBpeMeHHble 3ddekTbl, a Takxke AnnTeNnbHble 3PdeKThl.

MrHoBeHHbIe NN KpaTKOBPeMeHHble 3bdeKTbl:

JloxkHOe cpabaTbiBaHMe 3aLLUTHbLIX YCTPOMCTB,

HaBegeHHble MOMexn OT CUCTEM TOKA HM3KOro HanpsiXkeHns (ANCTaHLNOHHOe
ynpasneHue, TeeKoOMMYH1KaLumm),

HeTunuyHble BUbpaLmn u Lym,

MoBpexaeHwne no NpuYnHe Tenja0BOWN Neperpy3kn KOHAeHcaTopa,
HenpaBunbHas paboTa HeIMHENHbIX MOTpebuTenei.

SddexTbl ANNTENBHOTO BO3AECTBUA acCOLMMPYOTCS C NeperpyskamMu no Toky, KoTopble
BbI3bIBAKOT Meperpes 1 NpexaeBpeMeHHbIi M3HOC 060pyA0BaHMS.

3aTparviBaemMble ycTporicTea 1 3¢ dekTbl:

CnnoBble KOHAEHCaTOPbI:

— [AOMNONHUTENIbHbIE NOTEPU U Neperpes,

~ MeHbLUe BO3MOXHOCTeN NCNOIb30BaHWs C NOMHOM HarpysKor,

~ BMBpaUUM 1N MexaHN4Yeckuin N3HOC,

= aKyCTU4ecknin AuckomepopT.

SneKkTpoasuraTenn:

- [OMNONHUTENIbHbIE NOTEPU 1 Neperpes,

~ MeHbLLe BO3MOXHOCTEN NCNOb30BaHWs C NOMHOM HarpysKot,

— BMBpaUnM 1N MexaHN4Yeckuin N3HOC,

= aKyCTU4ecknin AuckomepopT.

TpaHcpopmaTopsl:

- [OMNONHUTENIbHbIE NOTEPU U Neperpes,

- MexaHunyeckune smbpaymu,

= aKyCTU4ecknin guckoMmeopT,

— aBTOMAaTUYeCKU BbIKAOYaTE b,

— HeHyXHoe cpabaTbiBaHMe MO NPUYNHE NPeBbILLIEeHNS MMKOBOro 3HaUYeHWs ToKa.

Kabenw:

- [OMNONHUTENbHbIE AN3NeKTPUYEcKMe U XMMNYecKne noTepu, 0CO6eHHO B HedTpann,
NPY HaNMUYNN FapMOHMK TPETbEro NopPsAKa,

- neperpes.

KomnbroTepbi:

- OYHKLMOHaNbHbIE HAaPYLLUEeHNS, NPUBOAALLME K NOTEPAM AaHHbIX UN
HernpaswWabHON paboTe yrnpasasaoLero 060pyA0BaHNS.

CrnoBast 31eKTPOHMKa:

— UCKaxeHns GopMbl BOHbI: NepeksitoyeHme, CUHXPoHM3aLms 1 np.

CBogHas Tabnuua 3appeKToB, NPUUMH N NOCNIeACTBUI BO3AeACTBMS rapMOHUK

3¢ deKTbl BO3AEUCTBUSA MocneacTBunsA
rapMoHUK

Ha npoBogHVKM

Ha NpoBoAHVIK HeliTpanu

Ha TpaHcdopmaTopsl

Ha 3neKTpoaBuraTenn

Ha KOHAEeHCcaTopbl

@ 64 MpunoxxeHne

FapMOHMYecKme TOK NPUBOASAT K NOBbILLEHWNO * HeHyxXHoe cpabaTbiBaHMe 3aLLMTHbIX YCTPONCTB
3HayeHus Irms * [Meperpes NpoBOAHMKOB

MoBepxHOCTHbLIN 3G deKT cHMXKaeT 3dpdekTnBHOE

nonepeyHoe ceyeHmne NPOBOAHNKOB NO Mepe

NOBbILLEHNSA YacTOTbl

CbanaHcvpoBaHHble NoTpebutenu Ha Tpu dasbl + *  CMbIKaHMe roMonoasapHLIX FapMOHVK Ha HelTpanu
HenTpasb reHepupyroT MHOXECTBEHHbIE HeYeTHble NPVBOAVUT K Neperpesy 1 NPEeBbILLEHWNIO CUJIbI TOKA
rapMOHWKM TpeTbero nopszaka
MoBsbiweHHOe 3HaveHre IRMS ¢ TloBbILWeHHbIV Neperpes No npuynHe sgpdexta
Buxpesble noTepun NPONoOpLMOHanbHbl YacToTe [xoynsa B 06MOTKax

* [loBblLeHHble NoTepy B MeTa1e
Moao6HbI 3pdekTam ans TpaHCcGOPMaTopoB U1 * Mogo6HO 3dpdpekTam Ans TpaHCcGOPMaTOpPOB, NIHOC
reHepupytoT rnone B AOMNOJIHEHNE K OCHOBHOMY noteps Kz
MoHWXeHHoe NosHOoe CONPOTUBAEHNE * [pexjeBpeMeHHoe CcTapeHue, ycuneHne
KOH/AEHCaTOPOB C MOBbLILLEHHON YacTOTOM CyLLeCTBYIOLLMX FapMOHMK
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