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Bawiwn 3apgauyun...

ONTMMM3MPOBATb 3HEpPronoTpebieHe

* CoKpaTUTb PacxoAbl Ha OMaaTy 31eKTPO3HEePrnn
* CoKpaTUTb NOTEPU 31EeKTPO3HEPTUN
* CokpaTuTb Bblbpockl CO,

[ToBbICUTb HAZlEeXXHOCTb 3ﬂ€KTpOCHa6)KEHI/IS:|

* KomneHcnpoBaTb BpeHble /18 TEXHOI0MYeCcKoro npoLiecca NpoBasbl HanpsiXkeHs
° [pefoTBPaTUTL HEXeNaTeNlbHble aBapUiiHbIe OTK/IHOUYEHNS 1 NepepbIBbl
31eKTPOCHabXeHMs

YBennuuntb 3¢pPekTBHOCTL Baluero
br3Heca

*  ONTMMK3NPOBaTb Pa3Mep YCTaHOBKM

° YMeHbLUNTb rapMOHUYECKME NCKAKEH WS C LieNIbio NpeoTBpaLleHns
npexzaeBpeMeHHOro cTapeHus 060pyA0BaHNSA 1 MOPYN €ro YyBCTBUTENbHbIX
KOMMOHeHTOB

... N Hall peLUEeHNA...

A :

BeBepeHue

KomMmneHcauusi peakTiBHOM MOLLHOCTU

MpucyTCTBME PeakTVMBHOM 3Hepruv B 3M1eKTPUYecKol ceTu MPUBOAUT K BO3PacTaHWIo
NINHEHbIX TOKOB, NepejatoLLX Harpy3ke HEO6X0ANMOeE KOIMYECTBO akTUBHOM SHeprmu.

OCHOBHbIe MOCNeACTBUA 3TOr0 ABNEHUS:

° HEO6XOAVIMOCT|: yBeNYEHNA CeveHa NpoBOAHNKOB NNHNA 3/1ieKTponepeiayn n pac-
npeaennTesibHbIX ceten;

* 4YacTble nepenajbl Hanps>XXeHua B pacnpeaennTenbHbIX TMHNAX;

¢ AOono/IHUTEeNbHblE MOTEPU MOLLHOCTW.

[Ana NpoMblILLeHHbIX NOTpebuTeneli 3To NPUBOAMT K BO3PaCcTaHMIO PaCXOA0B Ha onnaty

3/1eKTPO3HEPrK, YTO BbI3BaAHO:

° wTpadHbLIMK HagbaBKamu, HakNajblBaeMbIMU MOCTaBLLMKAMU 3/1eKTPOIHEPTM 3a U3-
6bITOUYHYHO PeaKTUBHYH MOLLHOCTb;

° yBenM4yeHnem notpebneHmns NosHOM MOLLHOCTHY (M3MepsieMoit B KBA);

° MOBbILLIEHHbLIM 3HepronoTpebeHeM BHYTPU 31eKTPOYCTaHOBOK.

Llenb koMneHcaummn peakTuBHOW MoLuHOCTU (KPM) - onTuMm3auma paboTbl 3/1eKTpoy-
CTAHOBKMW 3a CYET CHUXEHWS 3HepronoTpebieHns 1 yBeanyYeHns AOCTYMHOM MOLLHOCTY.

Kpome Toro, KPM nossonseT yMeHbLLUTb BblIopockl CO, 1 COKPaTUTbL pacxoAbl Ha 3ek-
TpO3Hepruto B cpegHeM Ha 5-10%.



ONTUMUN3NPYINTE INEKTPNYHECKNE CETU
N COKpaATUTE pacxoAbl HA 3N1EKTPO3HEPT IO

Koppekunsa KoapduumeHTa MOLLHOCTI

Kaxaas anekTpuyeckas MallMHa NOTpebaseT Nan NMponN3BOAUT aKTUBHYHO (M3MepsemMyto
B KBT) 1 peakTnBHyto (M3Mepsemyto B KBApP) MOLLHOCTb. /X BEKTOPHasA cyMMa SiBSieTCs
MONHOM MOLHOCTBIO, U3Mepsiemol B KBA: (kBA)? = (kBT)? + (KBAp)2.

OTHOLLEHMEe aKTUBHOM MOLLHOCTM (KBT) K nosHon (kBA) Ha3biBaeTca KO3hPULMEHTOM
MoLLHOCTK (KM).

KM = (kBT) / (KBA).
3agaueli KPM aBnsetca yBenmyeHne KM nam «koppekumsa Ko3dduumeHTa MOLLHOCTU».

O6bIYHO OHa pewaeTca nytemM NogKNKYeHNA K CeTU KOHAEHCAaTOPHbIX 6aTape|7|, npowus-
BOAALLMX PEaKTUBHYH 3HEPro B KONmM4yecTee, JOCTaTOYHOM A/19 KOMMeHCaL i peakTnBe-
HoM MOLHOCTK, BO3HVIKaI-OLL|,EI7I B Harpyske.
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YBennubTe HaAe>XXHOCTb 1 6€30MacHOCTb
Ballnx aneKTpoycTaHOBOK

KauecTBO 1 HaleXXHOCTb

° HenpepbIBHOCTbL paboTbl 6aarojaps BbICOKMM XapakTepuCcTUkam 1 AnUTensHOMY
CPOKY CYXObl KOHAEHCAaTOPOB.

* 3aBogckue ncnbltaHna 100% npoaykumnm.

° Pa3paboTka 1 NpoeKkTUpOBaHMe B COOTBETCTBUN CO CTPOrMMU MEXAYHAPOAHBIMI
cTaHAapTamu.

be3onacHoOCTb

° McnbiTaHHbIe 3aLLMTHbIE YCTPOICTBA, BCTPOEHHbIE B Kaxayto $pa3y KoHAeHcaTopa.

* [pepgoxpaHuTenb C MEMBPAHON N36LITOYHOIO JaBeHNs 419 6e30MacHoro
OTCOeAMHEH s KOHZAEHCATOPa B KOHLLE CpoKa CIyX6bl.

* Bce ncnonb3yemMble MaTepuanbl U KOMMOHEHTbI He CoAepXKaT NOANXI0PUPOBaHHBLIX
6ndeHmnnos (MXB).

DPPeKTUBHOCTb N NPOUN3BOANTENBHOCTD

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

*  CneumanbHast KOHCTPYKLMSA KOMMOHEHTOB, COKPaLLaloLLas Bpems MOHTaxa 1
06CNYXMBaHNS.

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

@ 4 BeegeHue



HoBbIN NoaxoAa K co34aHnto
3NeKTPOYCTaHOBOK

BcecTtopoHHee npeanoxeHue

O6opyzoBaHvie KPM 1 ¢uabTpaumy rapMOHUK BXOAWUT B KOMTIEKCHOE MPeAioXeHve
NPOAYKTOB, MOMHOCTbI CKOOPAVNHMPOBAHHBLIX /1 PELLEHWs BCeX 3ajau Mo pacnpegene-
HIIO 3N1EKTPO3HEPT N CPEAHETO U HU3KOTO HaMpPSKeHWS.

Bce 311 NMPoAYyKTbl COBMECT/MbI MO MeXaHNYeCKM, 3NTEKTPNYECKMM N KOMMYHUKaUMOH-
HbIM XapakTepncTnkam.

370 MO3BONISIET OMNTUMU3MPOBATL 3/1EKTPOYCTAHOBKY U CAenatb eé 6osee adpdekTUBHOM
3a cueT:

° HEnpepbIBHOCTY 31EKTPOCHABXKEHNS;

° yMeHbLUeH s MoTepb MOLLHOCTY;

° rapaHTUPOBaHHOI BO3MOXHOCTY pacLUpeHus;

* 3¢deKTUBHOrO yNpaBieHUs N KOHTPOIS.

TakM o6pa3om, y Bac ecTb BCé HEOBXOAMMOE A/ CO3A4aHNS ONTUMM3MPOBaHHOM 3/1eK-
TPOYCTaHOBKM — HaZieXHOW, PacLLUMPSIEMON 1 COOTBETCTBYHOLLIEN Ae/iCTBYOLMM CTaHAap-
Tam.

NHCTpYMEeHTbI A5 NPOEKTUPOBAHNSA U
KOHPUIypMpPOBaHMS 3N1eKTPOYCTaHOBOK

Ncnonb3ys npoaykTel Systeme Electric, Bel nony4aeTte NoaHbIA HA6OP MHCTPYMEHTOB ANS
paboTbl 1 HaCTPOMKK HalLero obopyA0BaHNS B COOTBETCTBUU C JelCTBYOLWMMY CTaH-
AapTamu 1 O6LLENPUHATON MHXEeHePHON NPakTUKON. K TakuM MHCTPYMEHTaM OTHOCATCS
perynsapHo 0bHOBASEMble TeXHNYECKNe OMMCaHNS 1 PYKOBOACTBA, KOHPUIypaLMOHHOe
nporpamMmHoe obecrieyeHve 1 y4ebHble Kypchbl.

MocKonbKy KaxAasi 3NeKTPOYCTaHOBKA YHWKabHAa, TO YHWBEPCA/bHOMO
peLLeHuns He cyLlecTByeT. MHOrouMcaeHHble KOMBMHALMM 060pyA0BaHNSA
No3BoJIAT BamM A06UTLCA MOAHOM MepCoHAaNM3aLUNN TEXHUYECKUX peLle-
HUA.

Tem cambIM Bbl cMOXeTe Bblpas3uTb CBOV TBOPYeCKMI MOTeHUMan 1 noj-
YepKHYTb CBOV OMbIT B MPOEKTMPOBaHWM, pa3paboTke K 3KcrayaTaumm
371eKTPOo060oPYyAOBaAHNS.

> 3HaHus Systeme Electric, o6begnHeHHble ¢ BallyM OnbITOM 1 TBOPYECKAM
noTeHuManomMm, No3BOAAT Bam co3gaBaTb OMTUMafbHblE MO COCTaBy,

HaZeXHble 1 paclivpsieMble YCTAaHOBKY, COOTBETCTBYHOLLME AEeliCTBYHOLLMM
HopMaM.
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3a4yeM HY>KHO KOMMNEHCUPOBATb PeaKTUBHYH

MOLLUHOCTb?

Uunpkynaumsa

peakTBHOW 3Heprumn

B pacnpeenntenbHbix

Lensax NpuUBOAUT K

yBeIMYEHMIO TOKa, YTO

Bbl3blBaeT:

° reperpysky
TpaHchOpMaTopoOB;

° reperpes CUI0BbIX
Kabener;

°  JONONHUTENbHblE
noTtepw;

° CWNbHOEe NnajeHune
HanpsXKeHUs;

° yBenuyeHune
3HepronoTpebaeHUs
1 pacxoAoB Ha onnaty
3N1eKTPO3Hepruy;

° yMeHblleHne
pacnpegensemori
aKTVUBHOM MOLLIHOCTU.

P

Q

S

B sekmopHom npedcmaeneHuu
Ko3gppuyueHm mMowHocmu
(P/S) paseH cose

MpyHUMN KOMMNEHcALUN peakTUBHOM MOLLHOCTI

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

peakTnBHas.

* AKTUBHas MoLWHOCTb P (KBT) - 3T0 nosie3Has MOLLHOCTb, MoTpebasemas
Harpyskamm, TakumMu Kak 3/1eKTpoABuratesnn, namnbl, HarpesaTtesnn, KOMNboTepbl
N T. 4. OHa NONHOCTBLIO MEePexXoAuT B MeXaHUYeCKy MOLLHOCTL (paboTy), Tenio unun
CBeT.

° PeakTmBHas MoLHOCTb Q (KBAp) pacxodyeTcs TONIbKO Ha CO3JaHNe MarHUTHbIX
nosel B cepAeyHKax a1eKTpUYeckx MaLlvH, ABuratenein n TpaHcdopmaTopos.

MonHasa MoLHOCTb S (KBA) ABNSieTCA BEKTOPHOM CyMMO akTUBHOM 1 peakTUBHOM
MOLLIHOCTU.

Unpkynsaumsa peakTUBHOM MOLLHOCTU B 31€KTPUYECKO CeTU MPUBOANT K CEPbe3HbIM
NOCNeACTBUAM B TEXHUYECKOM 1 SKOHOMMNYECKOM M1aHe. YBeanyeHne peakTnBHOM
MOLLHOCTV MpU rnepejave O4HOM 1 TOW e akTUBHOM MOLLHOCTU P 03HayaeT
yBe/inyeHvie NoJIHoM MOLLHOCTY, a C/lefloBaTelbHO — BO3paCTaHWe NpoTeKatoLero Toka.

AKTUBHas 3HepPrns — 370 akTBHas MOLLHOCTb, NepejaHHas 3a e4VHNLY BpeMeHN
(kBT*u). PeakTnBHas sHeprns - 3To peakTMBHasA MOLLHOCTb, MepejaHHas 3a eauHuLYy
BpemeHn (KBApeu).

B aneKkTpryeckon ceTu peakTBHas 3HePrus nepejaeTcs BMecTe ¢ akKTUBHOM.

FeHepauus nepega4v
371€KTPO3HEPrn 3N1eKTpO-
PeakTnBHast 3Heprusg aHeprun

Hepaocbbimoeasi KOMNAHUSE Nocmae/isem peakmueHyHo 3Hep2uk U 8bicmasssiem c4yem
30 eé nompebieHue

AKTVIBHasA 3Heprua

SneKTpo-

ABuvratesib
PeaktnBHas sHepruna

!

Mo 3Tol MPUYNHE MOXHO NMOJYUNTb 60/bLLIOE MPEVMYLLECTBO, CO34aB NCTOUHMK
peakTVBHOW 3HeprumM Ha CTOPOHE Harpyskn Ans NpesoTBpaLLEHNs HEHYXHOW
LMPKYNSILMM SHEpPrmn B ceTr. DTa onepauys HasbiBaeTCs «Koppekuuei
Ko3¢pPuLMeHTa MOLHOCTM». OHa 3aK104aeTCs B MOAK/IOYEHNN KOHAEHCATOPOB,
NPOV3BOASLLIX PEAKTUBHYIO SHEPTMIO CO 3HAKOM, MPOTUBOMONOXHbBIM 3HAKY 3HEpPry,
noTpebsieMoli Harpyskamm (TakuMu, Kak 3N1eKTPoABMraTeni).

Ha anarpamme cnesa BUAHO, YTO B pe3ynbTaTe noJjiHasg MOLWHOCTb S’ yMeHbLUaeTcs, a
Ko3ddurLMeHT MoLLHOCTY P/S' yBennumnBsaeTcs.

CeTn reHepaumn 1 nepegaydn 3N1eKTPO3IHEPrnM YaCTUYHO Pa3rpy>XatoTcs, notepu
MOLLIHOCTV COKPaLLAKTCs, YTO MPUBOAUT K YBEIMYEHNIO MPOMYCKHOM CMOCOBHOCTY
NNHWIA 3nekTponepesayn.

leHepayusa nepegauu

JnieKTpo-
ABuraresb

3N1eKTpo-
3Heprun

SIEKTPO3HEPIn

PeakTvBHas sHeprus

PeakmueHas JHepeus npou3606umcg KOHaeHCGmOpGMU.
3H€p20C6blmOGGﬂ KOMNAHUA He 8biCmas/idem c4yem 3a peakmueHYyr 3Hepeuro.
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3a4yeM HY>KHO KOMMNEHCUPOBATb PeaKTUBHYH

MOLLUHOCTb?

OonTummusayms
Ko3ddunLmeHTa
MoLLHOCTK (KM)
MPUHOCUT PSL,
TEeXHNYECKUX 1
SKOHOMMUYECKNX
NMpenMyLLLecTB.

MpeumyLiecTBa KOMNEHcaLUU peakTUBHOA MOLLHOCTU

9KOHOMMUSA Ha on/aTe 31eKTPO3Heprumn

* OtcyTcTBME WITPadOB 3a NoTpebaeHmne 3HaUNTeNbHOM PeakTUBHOM MOLLHOCTY,
cokpaLleHue noTpebieHNs NOIHON MOLLIHOCTH.

* CokpalleHVe noTepb B CepAeYHMKax TPaHCPOPMaTOPOB 1 MPOBOAHMKAX
3NeKTPOYCTaHOBKM.

lpumep:
lpu KM = 0,7 nomepu 8 mpaHcpopmamope HOMUHA/bHOU MOoujHoCmMoto 630 KBA
cocmasaau 6500 Bm.

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

YBenunuyeHme JoCTYNHOA MOLLHOCTU

Bbicoknin KM crnocobcTByeT onTMM3aLMM 31eKTPOYCTaHOBKM, M03B0IAA bonee
3$PeKTBHO NCMOb30BaTh €€ KOMMOHEeHThI. [pn ycTaHoske ycTpoincts KPM Ha
CTOPOHE HN3KOro HaMpPsXXeHUs MOXHO «pasrpy3nTb» TpaHcdopmaTop CH/HH 1, Taknm
06pasoM, yBeIMYnUTb MOLLHOCTb, JOCTYMHYIO Ha ero BTOPUYHOI 06MOTKe.

B TabnuLe HMXKe NokasaHo, Kak BO3pacTaeT AOCTYNMHas MOLHOCTb Ha BbIXoAe
TpaHchopmaTopa npu yBennyveHun KM c 0,7 go 1.

Koa¢pdpunuyment |YBenunueHue
MOLLIHOCTU [OCTYNHOW MOLLIHOCTU

0,7 0%

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

YMeHbLUeHMe pa3mepa yCTaHOBKMN
Vicnonb3oBaHne yCTpOI‘/JICTB KPM nossonsert YMEeHbLNTb ceYyeHre NpoBOAHUKOB, TakK Kak
npu TOW Xe aKTUBHOW MOLUHOCTM YCTAaHOBKaA 6yp,eT I'IOTpe6}'IF|Tb MEHbLLWI TOK.

B Tabnnue Huke npuBegeHbl KO3GPULMEHTBI, Ha KOTOpbIe CneayeT YMHOXUTb CeveHue
MPOBOAHVKOB MPW PasnNyHbIX 3HaueHnax KM.

Koa¢pduumeHT | MoBbIlatoWuiA

MOLLHOCTM Ko3pPULMEHT ana
ceyeHusl NPOBOAHMKOB

1 1

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

MoBbiWeHVe cTabUNbHOCTU HaNPSIXKeHUs B 3/1IeKTPOYCTaHOBKeE

MoakAoYeHe KOHAEHCAaTOPOB MO3BOSET CTabUNM3NPOBATL HaMpsiXKeHMe Ha
BbILLEPACMOMI0XEHHOM yYacTke Lenu. OTo NpeAoTBpaLLaeT neperpysky cetu un
YMeHbLLAeT cogepxaHune rapMoHuK, 6iarogaps yeMy Bam He npugeTcs 3aBbillaTb
HOMWHaN 371eKTPOYCTaHOBKM.
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MeToaMKa Bbl60pa KOMIMeHCaunu

Mpouecc Bbibopa obopyaoBaHus KPM pa3but Ha yeTbipe Luara.

* Pacuet Tpebyemoii peakKTUBHOI 3HEPrnm

* BbiGop pexxMma KoMMeHcauuun:
- LeHTpann3oBaHHas - 4719 BCel 31eKTPOyCTaHOBKY;
- MOCeKLMOHHas — ANS FPyMn Harpysok;
- UHAMBUAYaNbHas — ANS OTAeNbHbIX Harpy30K, TakMX Kak KPYMHble 31eKTPoABUraTeNN.

* BbI6Op TUMNA KOMNEHCALUU:
- Heperynvipyemas - nyTem NnoAKJKYeHNs KOHAEHCAaTOpHO 6aTapen GrKCMpOBaHHON eMKOCTY;
- aBTOMaTMyecKas - NMyTeM BK/IOUYEHMs Pa3IUHOIO KOMMYECTBA CTyMEeHel peryimpoBaHns A Nogauu
Tpe6yeMOoro KonvyecTBa peakTUBHOM SHepru;
- AMHAMUYeCKas - AN KOMMEHCALMW CUABHO U BbICTPO M3MEHSIFOLLIXCS Harpy3oK.

* YyeT ycn0BuMiA 3KCnlyaTaLu 1 CoAep>KaHUsi TapMOHUK B CETU

Lar 1: PacueT TpebyemMoil peakTUBHOW MOLLHOCTU

Jo Je

0 -

P 3ajada - onpe/eninTb PeakTUBHYH MOLLHOCTL Q. (KBAp), KoTOpyto cnefyeTt nojatsb,
UYTObLI 0becneunTb 3ajaHHoe yBennyeHne KoapPpuLeHTa MOLLHOCTN COSQ U
YMeHbLLUEeHMe NOHON MOLLHOCTA S.

[na ¢' <@, Mbl MoJlydaeM: cos ¢' > CoS ¢ U tg ¢’ <tg o.
OTo NoKa3aHo Ha guarpamme.
Kak BugHO 13 gnarpammel, Q. MOXHO paccumtatb no ¢opmyne Q. =P * (tg ¢ - tg ¢).

Qc = peakT1BHas MOLLHOCTb KOHAEeHCaTOpHOM 6aTapen (KBAp).

P = aKkTMBHas MOLLHOCTb Harpysku, KBT.

tg ¢ = OTHOLLEHMe peakTVUBHOM MOLLHOCTU K aKTUBHOM A0 KOMMeHcaumn.

tg ¢’ = OTHOLLEeHWe peakTUBHOM MOLLHOCTY K aKTVBHOW Noc/ie KOMNeHCcaumnu.

I'Iapameprl ¢ 1N tg ¢ paccunTbIBAOTCA NCXOAA 13 eXXeMecayHOoro I'IOTpE6J'IEHI/I9|
AKTUBHOM 1 peaKTI/IBHOI7I SHeprmn (no cyeTaMm 3a 3J'IEKTp03HepFI/IlO) NN N3MEPAKTCA
HenocpeaCTBEHHO Ha 3/1EKTPOYCTaHOBKE.

OHpEAeﬂMTb PeakTMBHYHO MOLWHOCTb MOXHO Mo cneAyroLnm Ta6}'IVILLaMI

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

tgo cose  tge' 075 062 048 041 033 023 0,00
‘cos¢’ 0,80 08 09 0925 095 0975 1,000
173 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 0,72 0,21 034 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 0,24 037 0,44 0,53 0,63 0,86
0,80 0,78 0,05 018 032 0,39 0,47 0,57 0,80
0,75 0,80 013 027 0,34 0,42 0,52 0,75
0,70 0,82 0,08 0,21 0,29 037 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 0,18 0,26 037 0,59
0,54 0,88 0,06 0,13 0,21 031 0,54
0,48 0,90 0,07 0,16 0,26 0,48

lpumep. Vimeemcs 3nekmpodsuzamens MowHocmetro 1000 kBm ¢ cos ¢ =0,8 (tg 9 =0,75).
Ymobel noayyume cose = 0,95, He06X00UMO yCMAHOBUMbL KOHOEHCAMOpHY bamapero ¢ peakmusHol
MowHocmeto, pagHol k x P, mo ecme: Qc = 0,42 x 1000 = 420 kBAp.
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MeToaMKa Bbl60pa KOMIMeHCaunu

PacueTt Tpebyemoii peakTUBHO MOLLHOCTU: Tabnumua Bbi6opa

Mo Ta6n|/|u,e MOXHO HalTn KOBq)(bVILI,I/IeHT B 3aBCUMOCTW OT COS ¢ 3/1EKTPOYCTaHOBKN A0 1 noc/1e KoOMNneHCaunn
peaKTI/IBHOI?I MOLLHOCTN. YMHOXWB 3TOT KOI—)(I)q)I/ILI,I/IEHT Ha aKTUBHYHO MOLLHOCTb, MO>XXHO HanTn peakTMBHYHO MOLLHOCTb
yCTpOI7ICTBa KomMrneHcaynnm peaKTI/IBHOVI MOLLHOCTW.

PeakTuBHas MoLHOCTb (KBAp), nogaBaemas Ha 1 KBT Harpysku ans ocTvkeHUs Tpebyemoro
cos ¢ nun tg ¢

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 1.698 1.807 1.836 ' 1.865 1.896 1.928 1.963 2.000 |2.041 2.088 2.149 2.291
222 0.40 1475 1.631 1.740 1769 1.799 1.829 1.862 189 1.933 1974 2022 2082 2225
2.16 0.42 1411 1567 1676 1705 1735 1.766 1.798 1.832 1.869 |1.910 1.958 2018 2.161
2.10 0.43 1350 1.506 1.615 1.644 1674 1.704 1737 1.771 1.808 1.849 1.897 1.957 2.100
2.04 0.44 1291 1.448 1.557 1585 '1.615 1.646 1.678 1.712 1.749 |1.790 1.838 1.898  2.041
1.98 0.45 1235 1391 1.500 1.529 1559 1.589 1.622 1.656 1.693 1.734 1.781 1.842 1.985
1.93 0.46 1180 1337 1.446 1475 1504 1535 1.567 1.602 1.639 1.680 1.727 1.788 1.930
1.88 0.47 1128 1.285 1.394 1.422 1452 1483 1515 1549 1586 1.627 1.675 1736 1.878
1.83 0.48 1.078 1.234 1.343 1372 1402 1432 1465 1499 1.536 1577 1625 1.685 1.828
1.78 0.49 1.029 1.186 1.295 1.323 1353 1384 1416 1450 1.487 1528 1576 1.637 1.779
1.73 0.5 0.982 1139 1.248 1.276 1306 1337 1.369 1403 1440 1.481 1529 1590 1.732
1.69 0.51 0937 1.093 1.202 1.231 1.261 1291 1324 1358 1395 1.436 1484 1.544 1.687
1.64 0.52 0.893 | 1.049 1.158 1.187 1.217 1.247 1.280 1314 1351 1.392 1.440 1500 1.643
1.60 0.53 0.850 1.007 1.116 1.144 1.174 1205 1.237 1.271 1308 1349 1.397 1.458 1.600
1.56 0.54 0.809 0.965 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 0.729 0.886 0995 1.024 1.053 1.084 1.116 1.151 1188 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 0.969 1.009 1.042 1.076 1113 1.154 1.201 1.262 1.405
1.37 0.59 0618 0.775 0.884 0913 0.942 0973 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 0.904 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 0937 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 1 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 0.935 0.996 1.138
1.1 0.67 0.358 0.607 0.624 0.652 0.682 0.713 0.745 0.779 0816 0.857 0.905 0.99% 1.108
1.08 0.68 0.328 0.576 0594 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 ' 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 0.536 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 0.480 0.508 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 0481 0.510 0.541 0573 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 0.580 '0.617 0.658 '0.706 0.766  0.909
0.88 0.75 0.132 0370 0398 0426 0456 0487 0519 0553 0590 0.631 0679 0.739 0.882
0.86 0.76 0.105 ' 0.343 0371 0.400 0429 0460 0492 0526 0563 0.605 0.652 '0.713 0.855
0.83 0.77 0.079 0316 0344 0373 0403 0433 0466 0.500 0.537 0578 0.626 0.686 0.829
0.80 0.78 0.052 1 0.289 0318 0.347 0.376 0.407 0439 0574 0511 0552 0559 0.660 0.802
0.78 0.79 0.026 0.262 0.292 0.320 0.350 0.381 0413 0.447 0484 0525 0573 0.634 0.776
0.75 0.8 0.235 0.266 0.294 0324 0.355 0387 0421 0458 0449 0.547 0.608 | 0.750
0.72 0.81 0.209 0.240 0.268 0.298 0.329 0.361 0395 0432 0473 0521 0581 0.724
0.70 0.82 0.183 ' 0.214 1 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 0.343 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 0.354 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 0.328 0.369 0.417 0477 0.620
0.59 0.86 0.079 0.109 ' 0.138 0.167 0.198 0.230 0.265 0.302 0.343 0.390 0.451 | 0.593
0.56 0.87 0.053 0.082 0.111 0.141 0.172 0.204 0.238 0.275 0316 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 Bbl60pa KOMIMeHCaunu

LLar 2: Bbi6op pe>xxmuma KoMmneHcaunm T

PacnonoxeHue KOHAEHCAaTOPOB HN3KOro HaMNpPsXXeHWs B 3/1eKTPOYCTaHOBKE
onpezensieT pexvM KOMMeHcaLum, KOTOpbIA MOXeT 6bITb
LileHTPaNn30BaHHbIM (0Ha KOHAeHcaTopHas baTapes Ha BCHO YCTaHOBKY),
MoceKkLMOHHBIM (Mo 6aTapee Ha rpynmny Harpysok) U NpeacTaBnATb CO6OWA
KOMBUWHALMIO ABYX YKa3aHHbIX BbiLLe COCO60B. TeopeTnyeckn, naeansHom ABTOMaTUYECKMI]
ABNSETCA KOMMEeHcauus, Npy KOTOPoi B NHO60 MOMEHT BpeMeHU Ha BbIKKOHaTe b
TpebyeMblil ypOBeHb MepapXxmu 31eKTPOYCTaHOBKM NnojaeTcs Tpebyemoe

KOMMYECTBO PeaKTVIBHOM 3Hepriu. cc |

TpaHcdopmaTop

Ha NMpakTrKke Bbl60p onpegendaeTcda TeXHNYeCKNMN N SKOHOMNYECKMIN

CO0BpaxXeHUsIMU, GC |H ) lGe
MecTo NoAKNOUYEHNS KOHAEHCAaTOPHbIX BaTapei K 3N1eKTpUYecKon ceTu
onpegensieTcs: ic | [ic ic| |1c
° 0bLeli 3asavein (M3bexatb WTpadoB 3a Nogaudy peakTUBHOWM SHePruv B

CTOPOHY CUNIOBbLIX TPaHCHOPMATOPOB 1 Kabeneit, NpeaoTBPaTUTL CKauku

VI MPOBaJibl HAMpPsXeHVs);
°  pexvMOM paboTbl (MOCTOSAHHbIE U MepeMeHHble HarpysKku); CC: LleHTpanusoBaHHas KOMMeHcaumns
° npejnosiaraeMbiM BAUAHNEM KOHAEHCATOPOB Ha XapakTepUCTUKn GC: MocekumoHHas (rpynmnosas)

3neKTpoceTy; KomneHcaumns
* CTOMMOCTbIO YCTAaHOBKMW. IC: VIHAnBMAyanbHas KoMneHcaums

M: Harpyska B BUAe 3/1eKTpojBuraTens

L',eHTpaﬂVI3OBaHHa$| KoOMMneHCauunsd

KoHaeHcaTopHas 6aTapes NoAk/ao4YeHa Ha BBOAE 3/1eKTPOYCTaHOBKM
N KOMMeHCKpYeT peakTUBHYIO SHePruto AN BCe 3N1eKTPOYCTaHOBKN.
JaHHas cxema yo6Ha Ansa cTabuibHOro nojgep>xaHus 3agaHHoro
Ko3pPuLeHTa HarpysKku.

MoceKuMoHHas (rpynnoBas) KoMneHcauusa

KoHzeHcaTopHas 6aTapes nogkitoyeHa Kk dugepam, MUTarOLWMM OAHY
onpeseneHHy CeKLMIo, KOTOPYH cesyeT KOMMeHCMpoBaTb. [aHHas
cxema yAo6Ha AN MpUMEHEHUst B KPYMHbIX 3/1IEKTPOYCTAaHOBKAX, CEKLIU
KOTOPbIX UMEIOT pasHble KO3GDULIMEHTbI HAarpy3Ku.

WHamBMayanbHaa KoMmneHcauums

KoHaeHcaTopHas 6aTapes NoAK0UeHa HEMOCPEACTBEHHO K BBOAHbLIM
3aXMMaM Harpysku (0CobeHHO — MOLLHbIX 31eKTpoaBurateneit). JaHHas
CXemMa XOpOoLLO MOAXOAUT ANSA C/ly4aeB, KOrja rnosHas MOLLHOCTL Harpysku
Be/IKa MO CPaBHEHUIO C HOMUHANbHON. 3TO UAeanbHoOe TexHn4eckoe
peLleHue, MOCKO/IbKY peakTUBHasa SHePrua reHeprpyeTcs B TOM Xe MecTe,
rAe NoTpebnseTcs, U MOXET PeryiMpoBaThCs B COOTBETCTBUW C Harpy3kow.
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MeToaMKa Bbl60pa KOMIMeHCaunu

Lar 3: Bbibop Tna komneHcaunm

B 3aBMCUMOCTU OT TPeboBaHUI K XapakTepUCTIKaM 060pyA0BaHNS U CIOXHOCTY ynpaeneHusi, KPM MoxeT 6bITb

cnesyroLmxX TUMOB:

° Heperynvpyemoli - nyTeM NOAKIOYEHMS KOHAEHCaTOPHOM 6aTapen GUKCMPOBaHHOW EMKOCTY;

° aBTOMaTWYecKoi - MyTeM BK/IKOUEHWSI Pa3/IMYHOMO KOJMYECTBA CTyNeHel peryinpoBaHnsa Anst mogaum Tpebyemol
peakTVBHOW aHepru;

°  ANHAMMYECKOW - A5 KOMMEHCALMU BbICTPO M3MEHSIFOLLIMXCS Harpy3oK.

Heperynupyemas komneHcauus

B cxeme ncnonb3yeTcd og4nH N HECKOJ/IbKO KOHAEHCATOPOB, o6ecr|el~||/|Ba+0|.|.|,|/|x MOCTOSHHbIN YPOBEHb KOMMNeHCaunn.
ynpaBneHme MOXET 6bITb:

® PYYHbIMI C MOMOLLUBbH aBTOMAaTU4Y€CKOro BbIK/TKOYaTENA VTN BbIK/TKOYATENIA Harpysku;

* nonyaBToMatn4eCckMm: C NMOMOLLbLH KOHTAaKTOpPa;

° npamMoe nojgcoegnHeHme K Harpyske um BK/IHOUEHVIe/OTK/IHOUEHVIE BMECTE C He.

KoHzeHcaTopbl NPUCOeANHSAOTCS:

° K BBOAHbIM 3aXMaM MHAYKTUBHbIX Harpy3oK (B OCHOBHOM, 3/71eKTpoABuraTeneii);

° K LWMHAaM, MUTaoLWMM rpynnbl He6OAbLUNX NeKTPOABUraTeNen AN NHAYKTUBHBIX Harpysok, 418 KOTOpbIX
WNHAVBWAYyaNbHas KOMMeHcaLms MOXeT 6bITb JOBOJIbHO JOPOrocTosiLLel;

° B C/yyasix, Korga koadduumeHT Harpyskm 4omkeH 6biTb MOCTOSAHHBIM.

ABTOMaTMuyecKkasa KomMmneHcauus

JaHHbIN TN KOMMNeHcaLm NpegycMaTpyBaeT aBToMaTUYeckoe NoAdepKaHune 3aaHHOro cose MyTeM peryaMpoBaHus
KONIMYeCcTBa BblpabaTbiBaeMOl peakTVBHOW SHEPr B COOTBETCTBUM C U3MEHeHMAMN Harpyskn. ObopygoBaHne KPM
yCTaHaBAMBAETCs U MOAK/IYAETCSA K TeM MeCTaM 371eKTPOYCTaHOBKM, FAe M3MeHeHWS akTUBHOW 1 peakTUBHOM MOLLIHOCTY
OTHOCUTE/IbHO Be/VKM, Hanpumep:

* K COOPHbIM LLMHaM raBHOrO pacnpeAennTensHOro LNTa;

° K 3axXumam Kabens, MMTaroLLEero MOLLHYH Harpysky.

Heperynvipyemas kKoMneHcauyvsi MpUMEHSIETCS TaM, rae TpebyeTcs KomneHcMpoBaTb PM, He npeBbiluatoLyto 15%
HOMWHaNbHOW MOLLHOCTY TPaHCHOPMATOPHOTO UCTOYHYMKA NUTaHWsA. Ecnm TpebyeTcs KomneHcMpoBaTb Gonee 15%,
PEKOMEHZYeTCs yCTaHaBAMBaTL KOHAEHCAaTOpHYH 6aTapeto ¢ aBTOMaTUYECKUM PEry1MpoBaHeM.

YrpaB/eHne 06bIYHO OCYLLECTBAAETCSA 1EKTPOHHBIM YCTPONCTBOM (KOHTPO/IIEPOM PEaKTUBHOW MOLLHOCTH), KOTOpOe
oTcnexunBaeT pakTnuecknin KM 1 BblAaeT KOMaHAbl Ha NOAK/IOUEHNE AV OTKIKOYEHVE KOHAEHCAaTOPOB ANst AOCTMXe-
HWs 3agaHHoro KM. Taknum 06pa3om, peakTUBHAsS 3HepPrust peryinpyeTtcs cTyneHyaTo. KpoMe Toro, perynsitop peak-
TWUBHOV MOLLIHOCTM BblZaeT MHGOPMALIMIO O XapakTepUCTIKaxX 3NEeKTPOCETN (aMMANTyAa HanpskKeHs, ypOBeHb UCKa-
XeHnii, KM, ¢akTrueckas akTVBHas U peakTBHAs MOLLHOCTb) U COCTOAHNM 060pyA0BaHNS. B ciyyae HeMCNpaBHOCTY
nozaTcsa aBapuiiHble cUrHanbl. MoAkntoUeHVe 06bIYHO 06ecneyrBaeTcs KOHTakTopaMu. s 6bICTPO 1 YacTol
KOMMYTaLMW KOHAEHCAaTOPOB NPY KOMMEHCALUN CUbHO N3MEHSIHOLLMXCA Harpy3ok ciedyeT NCnob30BaTh MO/yNpoBO-
AHVKOBbIE K/THOUN,

ﬂ.l/lHaMI/I‘-IECKaﬂ KomMmneHcauua

l£|,aHHl=II7I Tmn KPM ncnonb3yeTca And npefoTBpalleHns KonebaHuin Hanps>XeHnA B CeTAX C UISMEHALLMMNCA
Harpyskamum. |_|pI/IHLLVII'I AI/IHaMI/IbIeCKOVI KOMMeHCaunn 3aKno4yaeTcqa B TOM, UTO BMECTE C Heperynl/lpyeM0|7|
KOH,U,eHcaTOpHOVI 6aTapee|7| ncnonb3yeTcq BI'IeKTpOHHbII\/'I KoMMneHcaTtop peaKTI/IBHOVI MOLLHOCTHN, o6ecnel4|/|Ba+ou.|,|/||7|
onepexeHue nnn 3ana3jblBaHe PeakTBHbIX TOKOB OTHOCUTE/IbHO HarpsaXXeHn4.

B pe3synbTaTte nonyyaeTcs 6bICTPOAENCTBYOLLAS M3MEHSOLLASCS KOMMEHCALIMS, XOPOLLO NOAXOASLLAsS ANS TakuX
Harpysok, kak nmTbl, ApobUKK, anmnapaTel TOUEUHOW CBapKM U T. A.
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MeToaMKa Bbl60pa KOMIMeHCaunu

Lar 4: YueT ycnoBuiA 3KcnslyatTaLum v cogeprkaHus

HT06bI y3HaTL rapMoHUK B CETU

6onbLUe 0 BANSHUN

rapMOHMK Ha KoHaeHcaTopbl ciegyeT BbIbMpaTh C yU4eTOM YCI0BUIA UX 3KCMIyaTaLmy Ha NPOTSXEHUN
3/1eKTPOYCTAHOBKM, CpoKa Cyobl.

cM. [MpunoxeHue

e YyeT ycnoBuiA 3KcnslyaTauum
Ha cTp. 53.
Ycnosus SKCnayaTaunn OKa3bIBakOT 3Ha4YNTE/IbHOE BIFAHME Ha CPOK C}'Iy)K6bI

KoHAeHcaTopoB. ChedyeT yunTbiBaTb CnejytoLie napaMmeTphbl:

° TemnepaTypa okpyxatoLler cpeabl (°C);

°  OXWAaeMble MoBblLLEHHbIe TOKW, CBA3aHHbIE C CKaXeHeM GOPMbl HaNpPsXKeH s,
BKOUaa MakCMaibHOe HenpepbiBHOE NepeHanpsXeHue;

°  MakCuMasbHOe KONNYeCTBO KOMMYTALMOHHbIX onepauunii B rof;

° Tpebyemblli CPOK CYXObI.

YuyeT BO34eACTBMS rapMOHUK

B 3aBMCMMOCTM OT aMNANTYAbl FAPMOHUK B 3/1EKTPOCETU NPUMEHSOTCA Pa3nnyHble

KOHPUrypaumm yctpoiicts KPM:

° CTaHAAPTHbIE KOHAEHCATOPbI: NMPY OTCYTCTBUM 3HAUNUTENbHBIX HETMHENHbIX
Harpysok.

* KoHaeHcaTopbl NOBbILLEHHOW CTOMKOCTMN: NPY HAIMYNN HE3HAYNTENbHbBIX
HeNMHeNHbIX Harpy30ok. HOMUHaNbHbIV TOK KOHAEHCAaTOPOB A0JIKEH 6bITb YBEVYEH,
YTOGbI OHWU MO BbIAEPXKMBATE LIMPKYSALIMIO TOKOB FapMOHMUK.

* KoHpaeHcaTopbl NOBbILLEHHOV CTOMKOCTU € aHTUPE3OHAHCHBIMU APOCCENSIMU
NPUMEHSIFOTCS MPW HAIMYNN MHOTOYMCIEHHbIX HEIMHEMHBIX Harpy3ok. Jpoccenu
HeobX0oAVMbI A1 NOAABNEHUS LIMPKYASLIAN TOKOB FaPMOHUK 1 NMPeoTBpaLLeH s
pe3oHaHca.

°  ®UAbTPbI BbICLLUMX FAPMOHMUK: B CETSAX C NPeobiaflaHneM HeNMHENHbIX Harpy3oK,
rae Tpebyetcst nogaBneHve rapMoHuK. OBbIYHO GUABTPLI KOHCTPYVPYHOTCS ANS
KOHKPETHOU 371eKTPOYCTaHOBKM, UCXOAS U3 Pe3y/ibTaToB M3MepeHUil Ha MecTe 1
KOMMbHOTEPHOU MOZENN 3N1eKTPOCETH.

BbiGop KOHAEeHcaTopa

MpeanaratoTca NCNOAHEHNS C PAa3NNYHBIM YPOBHEM CTOMKOCTY K HE6NaronpuaTHbLIM

BHeLLHUM dakTopam:

* SystemeSet Can (Tun ECO): KoHAeHCaTOpbl CTaHAAPTHOWM CTOMKOCTW ANS CTaHAapT-
HbIX YCI0BWI 3KCAyaTaLm Npy OTCYTCTBUM 3HAUNTENbHBIX HENVNHENHbBIX Harpysok.

* SystemeSet Can (Tun C): KOHAEHCATOPb! MOBbILLUEHHOW CTOMKOCTU AN CIOXHbIX
YCNOBUWI 3KCNTyaTaLmn, B YaCTHOCTY, C UCKaXKeHNeM Hanps>keHusa NN He3HaunTe b-
HbIMW HeMHEeRHbIMI Harpy3kamu. CnegyeT BblbpaTh KOHAEHCATOPbI C yBEINYEHHbIM
HOMMWHaIbHBIM TOKOM, UTOBbI OHW MO/ BblAEPXMBaTE LIMPKYAALMIO TOKOB FaPMOHUIK.

* KoHpeHcaTopbl C aHTUPE30HAHCHBIMU APOCCENAMM: NPUMEHSAIOTCS MPU HAINYNN
MHOFOYMCNEHHbIX HEIMHEHbLIX Harpy3ok.

Jo Mocne

@ 14 PyKoBOZACTBO Mo KoppeKuun Koadp¢purumeHTa MOLLHOCT



KOH,[I,eHcaTOpr HN3KOIo HalpAa>XeHN4A
C dHTNPE3OHAHCHBIMA APOCCE/ITAMNA

KoHzaeHcaTopHble 6baTapen cnesyeT NPUMEHSTb COBMECTHO C aHTMPE30HAHCHbIMY
apoccenamm anst KPM B ceTsax co 3HaUNTENbHbIMU HENIMHERHBIMU Harpy3kamu,
reHepupyLLMMN rapMOHNKK. KOHAEHCaTOpbI U Apocceni obpasyroT
nociesoBaTeNbHbIA Pe30HAHCHbIV KOHTYP, YacToTa pe30HaHCa KOTOPOro HUXKe YacToTbl
Hanboee MOLLHOW BbICLLIE rapMOHUKI, MPUCYTCTBYHOLLEI B CETU.

Mo 3Toli NpUYMHe AaHHast KOHGUrypaLmsa 0bbIYHO Ha3bIBAETCS PAaCcCTPOEHHOW
KOHJeHcaTopHoOM 6aTapeeli, a Apoccennt — aHTUPE30HAHCHBLIMU.

MprMeHeHMe aHTUPEe30HAHCHBIX Apocceneil Mo3BoNseT n3bexaTb rapMOHNYECcKoro
pe3oHaHca v neperpysku KOHAEHCaTopoB, M MOMOraeT OrpaHNYNTL rapMOHUYeckme
NCKaXXeHUS B 3/1eKTPOCETU.

YacToTa HacTpoMKM 06bIYHO BblpaXaeTcs OTHOCUTENBHOI paccTpoikoin (8%),
K03$PULIMEHTOM YACTOTHOW PACCTPOMKM (KpaTHbIM YacToTe CeTW) UK yKasbiBaeTCs
HemnocpeACTBEHHO B repLax.

Hanbonee pacnpoctpaHeHHble 3Ha4YeHNs OTHOCUTeNbHON paccTponkn: 7% v 14% (14%
1CNOMb3YeTCs NP BbICOKOM YPOBHE HampsXeHUs TPeTbeil rapMOHMKN).

paccTpoiika (%) |4acToTHOW paccTpoiiku | ans cetm 50 Iy (M) ansa cetu 60 Iy (M)

7 38 190 230

14 2,7 135 160

BbI60Op 4acTOThI HACTPOMKM KOHTYPa «ApOCCeNb-KOHAEHCAaTOP» 3aBUCUT OT HECKONTbKIX

¢dakTopos:

° MPUCYTCTBUS FAPMOHMK Hy/1eBO NociefoBaTeNlbHOCTH (3, 9, ...);

° HeobXO0AMMOCTU YMeHbLUEHWNS YPOBHSA FaPMOHUYECKMX NCKAXEHWT;

°  ONTUMM3ALIMN KOMMOHEHTOB KOHAEHCATOPa U APOCCens;

° YacToTbl HACTPOWMKM CraaxmBatoLero ¢puabTpa NCTOUYHMKA MOCTOSHHOMO TOKa
CUCTeMbl ynpaBieHus (ecam nmeeTcs).

YTo6bl NpesoTBPATUTL NOSIBAEHME MOMEX AN CUCTEMbI ANCTAHLMIOHHOTO YNpaB/ieHus,
pe30HaHCHas YacToTa HaCTPOMKN APOCCens A0MXKHA 6bITb MEeHbLLE YaCTOTbl HACTPOWKMN
crnaxuearoLero ¢puabTpa UCTOYHMKA NUTAHUS 3TOM CUCTEMBI.

B YCTaHOBKe C aHTUPE30OHAaHCHbIM q)l/lﬂprOM Hanps>XxXeHne Ha KoHAeHCaTopax Bbille
HOMWHA/IbHOI O HaMNpsa>XeHnsd CncTemMbl. B aTom cnydae KoOHAeHCaTOPbl AO/KHbI 6bITb
PacCyTaHbl Ha MOBbILWEHHbIE AMala30Hbl HaMPAXeHWA.

B 3aBMCMMOCTI OT BbIGPAHHOM YaCTOTbl HACTPOMKM, YacCTb TOKOB rapMOHUK byaeT
MOrNoLATLCsA PACCTPOEHHOM KOHAEHCAaTOpPHON baTapeeii. B 3ToM ciyvae KOHAeHcaTopbI
JO/MKHbI BbITh PaCCUUTaHbl Ha yBeIMYeHHbIe TOKM, ABSOLLMECS CYMMOW TOKOB
OCHOBHOW Y BbICLUMX FapMOHUK.

3¢ddekTUBHAsA peaKTUBHasA MOLYHOCTb

Ha cTpaHuLax, NoCBALEHHbIX PAaCCTPOEHHbLIM KOHAEHCAaTOPHbLIM 6aTapesm, B
Tabanuax ykasaHa peakTBHas MOLLHOCTb (KBAp), reHeprpyemas npu MCNoab30BaHW
KOH/ZIeHCaTOpPOB COBMECTHO C APOCCeNIAMU.

HomMuHanbHoe Hanpsi>XeHne KoHAeHcaTopa

[Ansa paboThbl B COCTaBe paccTPOeHbIX 6aTapeli NCMob3yrTCA crneLnanbHble
KOHZAeHcaTopbl. M0 cpaBHEHWNIO CO CTaHAAPTHBIMU OHU OT/IMYAKOTCSA YBEIMYEHHbIMY
3HaYeHUsIMN NapaMeTpoB, TakMX Kak HOMUHaIbHOe HamnpsiXXeHue, 4oMNyCTMOoe
MOBbILLIEHHOE HaMpsiKeHWe 1 AAUTeNbHO BblgepXKBaeMblil TOK.

PyKoBOZACTBO No KoppeKuun Koadp¢purLmeHTa MOLLHOCTH 15 @



HoMWMHanbHOe Halpa>XeHne 1 ToK

CornacHo cTaHAapTy
M3K 60681-1,
HOMMWHa/bHOE
HanpskeHue (Uy)
KOHZeHcaTopa
onpegensercs

Kak gonycTtMmoe
HenpepbiBHOE
paboyee
HanpsiXeHue.

HomuHanbHbIN TOK (ly) KOHAEHCAaTOpPA - 3TO TOK, MPOTEKaOLLMIA Yepe3 KOHZeHcaTop,
K BbIBOJ,@M KOTOPOro NPUIOXeHO HOMUHaNbHOoe HanpsxeHue (Uy) HenckaxeHHoM
CUHYCOMAANBHOM GOPMbI, U MPU KOTOPOM FreHepupyeTcs TOUHbIA YpOBeHb 3afaHHOM
peakTMBHOM MoLHOCTY (KBAP). KOoHAeHcaTopbl AO/MKHBI ObITh pacCHMTaHbl Ha
HenpepbIBHYO paboTy Npu TOKe, cpefHeKBajpaTUYHOE 3HaYeHe KOTOPOro coctaBnsaeTt
1,3 xI\.

[nsa paboTbl NpY N3MEHSAIOLLLEMCS HAaMNPSXKeHUW CeTU KOHAEHCATOPbI JOMXKHbI
BblAepP>XXMBaTb MOBbILLEHHbIe HAMPSXXeHWs, AeNCTBYIOLLME B TeUeHe onpejeneHHoro
VHTepBana BpeMeHU. Hanpumep, YTobbl COOTBETCTBOBATL CTaHAAPTY, KOHAEHCATOPbI
JOJIKHbBI BblAepXnBaTh HanpskeHue 1,1 x Uy B TedeHMe 8 4acoB B CYTKW.

KoHaeHcaTopbl cepumn SystemeSet Can npesHasHayeHbl 419 paboTbl B MPOMbILLAEHHbIX
ceTsax. OHM NPOLLNV UHTEHCVBHbIE UCMbITaHWS, NOATBEPAMBLLNE VX MOHYHO
6e30MacHOCTb. bnarogaps ycMaeHHOM KOHCTPYKLMY X MOXHO MCMOJIb30BaTb B CETAX C
KONeBaHNAMYN HaMPSKEHUS U CUABHBIMU 31EKTPUYECKUMIK nomMexamn. KoHgeHcaTopsl
NoAGMPAOTCA MO HOMUHANBHOMY HaMPSKEHNIO, COOTBETCTBYOLLIEMY HaMPSXKeHUIo
ceTun. B 3aBUCMMOCTI OT YPOBHS OXMAAEMbIX MOMEX NPesyCMOTPEHbI UCMONHEHNS
CUNOBbIX KOHAeHcaTopoB SystemeSet Can (Tnn C) ns Hanbonee CNOXHbIX YCIOBUIA
3KCnayaTaumm.

[Nt COBMECTHOTO MCMOb30BaHWSA C aHTUPE30HAHCHBIMY APOCCENsaMU CesyeT
BbIGMpaTh KOHAeHcaTopbl SystemeSet Can ¢ HOMVHANbHBIM HANPSXKEHVEM BblLLe
pa6oyero HanpsixeHuUs cetn (Ug). B ycTaHOBKaX € aHTMPE30HAHCHBIMUN APOCCeNsiMU
HanpsiXeHne Ha KOHAeHcaTope Bbille paboyero HanpsixeHus cetn (Us).

B Tabnuue Hue ykasaHO pekoMeHA0BaHHOE HOMUHAabHOE HarnpsixXeHne
KOH/Z,EHCATOPOB, NCMONb3YyeMbIX B @aHTUPE30HAHCHbLIX GUAbTPaX, AN Pa3NNYHOro
pabouyero HanpsXXeHns ceTu.

Mpu 3TUX 3HaUeHKsIX obecrneunBaeTcs 6e3onacHas paboTta B Hanbosee CIOXKHbIX
YCNOBUSX.

MOFyT MCNonb30BaTbCA 1N JpyTre 3HadYeHUdA, HO MNMpu yC10BU Ae€Ta/IbHOIo aHain3a B
KaXXA0M KOHKYPEHTHOM C/iy4ae.

HomuHanbHoe Hanps>keHne Pa6ouee Hanpsb>keHue cetu

KogeHcaTopa Uy (B) o ooy
400 400
OTHOCUTeNbHas paccTporika 7 480 480

(%) 14 525 525
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KoHAeHCcaTopbl HN3KOrO
HanpaXXeHns

CozepxaHune

SystemeSet Can
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PeweHuna ansa ceTen ¢ cogep>aHUem
BbICLUNX FAPMOHUK

YCNOBUA SKCMYATALINM oo ittt ettt ettt e

HoMmnHaneHoe Hanps>XeHne KOHAEHCATOPOB . ... ... iv it i

KoHAeHcaTop + aHTMpPe30HacCHbIV gpoccenb +
KOHTaKTOp + aBTOMaTUYeCKUiA BbiKoUaTeNb

TaBINLA BBIOOPA. « v v vttt ettt e e e e

KOHAeHcaTopbl HU3KOro Hanps>xeHus
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@ SystemeSet Can

0630p MoAenbHOro psaa

Cra HAAQpTHbIe KOHAEeHCaTopbI

KOHAEHcaTOpr NOBbILLEHHOW

O6Lme xapaKTepUCTUKU
CooTBeTCTBME CTaHAAPTY

HomurHanbHoe HanpsaxeHns KoHAeHcaTopa
YacToTa

HoMMHanbHas MOLLHOCTb

MoTtepu obLwme

JlonycTmoe oTKNOHeHne EMKOCTU

McnbiTaHne Mexay BblBOZaMU
MOBBILEHHLIM | Maycny BLIBOAAMM 11 KOPMYCOM
HanpsixeHnem

MmMnynbcHoe HanpsxeHne
PaspsgHbI pe3unctop
Ycnosus akcnnyataummn
Temnepatypa okpyxatoLLeli cpejbl
BbicoTa Haz ypoBHEM Mops
OTHOCUTeIbHas BNAXHOCTb BO3JyXa
JlonycTmoe NoBbILLEHHOE HanpsXeHne
ANnTenbHO BblAepXMBaeMblil TOK
MaKkcmanbHbI NyCKOBOW TOK
CpesHWI cpok akcnayaTaumm
CogepxxaHuve rapMoHUK

YposeHb THDU
KoHcTpyKkumsa
Kopnyc
AvanekTpuk
MponnTka
besonacHocTb
BesonacHocTb

CTeneHb 3aLLmnThbI
MoHTaXx

[MonoxeHwne ana MoHTaxa
KpenneHne/3azemneHve
Knemmbl

O

(ECO) ctomikocTm (C)

M3K 60831-1/2
440B, 4808, 525B
50/60 'y

30 - 50 KBAp 2,5-37,5 KBAp

<0,25 B1/kBAp
+/- 5%
2,15 x Un (AC), 10c
3,6KB (AC), 2,5¢
3/8 kB
50B/1MuH (75B/2Mu1H ana KoHAeHcaTopos >30kBAp)

-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 v

NLL<10% (ceTu ¢ He3HaYUTeNbHbIMU
HeNNHeHbIMW Harpy3kamu)

<3%

NLL<20% (ceTu co 3HaYUTENbHbIMU
HeNNHeHbIMW Harpy3kamm)

<5%

LnnnHgp v3 3KCTPYAMPOBAHHOIO antoMUHKS
MeTannv3npoBaHHas NoOAUNPONUIeHoBas NAEHKa
TBépAas (cyxasn) buopasnaraemasn cmona 6e3 MNXp, 6e3 SF6

CaMOBOCCTaHaBAMBALNACA AN3NEKTPUK + NPeoXpaHnTens ¢ MembpaHoi
M36bITOYHOrO AaBNeHNA + pa3psajHbI pe3uctop

IP20, BHYTpUY nomeLleHns

BepTuKasbHOE 1 rOPU30HTaNbHOE, YCTaHOBKA BHYTPY NMoMeLLeHNs
Pe3b60BoW BbIBOA M12 CHM3Y
JIBYXCTOPOHHSISt KN1eMMa, 3aLULLEHHAs OT NPUKOCHOBEHWIA

KOHAEHcaTopr HU3KOro Hanps>xeHus



@ SystemeSet Can

KaTano>xHble HoMepa

Hanps>xeHne

. 380B | 400B | 415B | 440B | 480B | 525 B Fa6aputsl

(d x h), LG

ApTUKyn

Hom. o Kopnyca

MouwHocTb B KBAp
Hanps>keHne

22 25 27 30 39 164 | 75x245 1.1 C D75  SCAN0303P440
27 30 32 36 47 197  75x245 | 11 C D75  SCAN0363P440
37 41 | 44 50 6,6 274  75x245 | 11 C D75 | SCAN0503P440
45 50 54 61 80 334 75x245 11 c D75  SCAN0613P440
57 63 68 7.6 100 417 75x245 1A C D75 | SCAN0763P440
68 75 81 91 119 499  95x250 1.8 C D95  SCAN0913P440
75 83 89 100 131 | 548 @ 95x250 = 1.8 C D95  SCAN1003P440
90 100 108 121 159 663 = 95x250 1.8 C D95  SCAN1213P440
94 104 112 126 165 691 = 95x250 @ 1.8 C D95 | SCAN1263P440
12 124 133 150 197 822  95x250 1.8 C D95  SCAN1503P440
113 | 125 134 | 151 198 828 = 95x250 = 1.8 C D95 | SCAN1513P440
136 150 162 182 239 997  116x250 2.6 c D116 SCAN1823P440

440 B 149 | 165 178 200 262 | 1096 116x250 = 2.6 C D116 SCAN2003P440
151 | 167 180 202 265 1107  116x250 2.6 C D116 SCAN2023P440
181 | 200 215 242 318 | 1326 116x250 2.6 C D116 | SCAN2423P440
186 207 222 250 328 | 1370  116x250 @ 26 C D116 SCAN2503P440
188 208 224 252 331 1381  116x250 = 26 C D116 SCAN2523P440
224 248 267 300 304 1644 136x250 35 C D136 SCAN3003P440
24 248 267 300 304 1644 136x250 @ 35 | ECO = D136 | SCAN3003P440E
226 250 270 303 308 1661 136x250 35 C D136 SCAN3033P440
261 289 311 350 459 1918  136x250 @ 35 C D136 SCAN3503P440
271 300 323 363 476 1989 136x250 35 C D136 SCAN3633P440
208 331 356 40,0 525 2192  136x250 @ 35 | ECO = D136 | SCAN4003P440E
301 333 359 403 529 2209 136x250 @ 35  ECO = D136  SCAN4033P440E
36,1 400 @ 431 484 635 2653 136x325 48 | ECO = DI136L = SCAN4843P440E
6 | 1.7 | 19 | 21 | 25 30 | 115 | 75x245 | 14 C D75 | SCAN0253P480
31 35 | 37 42 50 60 230  75x245 | 11 C D75  SCAN0503P480
53 58 63 71 84 101 387  95x250 1.8 c D95  SCAN0843P480
63 69 75 84 100 120 | 461  95x250 = 1.8 C D95  SCAN1003P480
68 75 81 91 108 130 497  95x250 1.8 C D95  SCAN1083P480
75 83 89 100 119 143 | 548 @ 95x250 = 1.8 C D95  SCAN1193P480
78 87 93 105 125 150 576 = 95x250 = 1.8 C D95  SCAN1253P480
94 104 112 126 150 180 | 691 = 95x250 = 1.8 C D95 | SCAN1503P480
105 116 125 140 167 201 769  116x250 26 C D116 SCAN1673P480
105 117 126 141 168 202 774 116x250 @ 26 C D116 SCAN1683P480
112 | 124 134 150 17,9 215 824  116x250 26 C D116 SCAN1793P480
125 139 150 168 20,0 241 | 921 116x250 2.6 C D116 SCAN2003P480
126 140 150 169 201 242 | 926  116x250 2.6 C D116 SCAN2013P480
130 | 144 155 175 208 250 958  116x250 = 2.6 C D116 SCAN2083P480

480 B 149 165 178 20,0 238 28,6 1096 116x250 = 26 c D116  SCAN2383P480
157 174 187 210 250 301 1151 116x250 = 2.6 C D116 SCAN2503P480
174 193 208 234 278 334 1280 136x250 35 C D136 SCAN2783P480
188 208 224 252 30,0 361 1382 136x250 35 C D136 SCAN3003P480
188 208 224 252 30,0 361 1382 116x250 26  ECO D116  SCAN3003P480E
209 232 250 281 334 402 1538  116x325 = 32 C  DI16L  SCAN3343P480L
209 232 250 281 334 402 1538  136x250 @ 35 C D136 SCAN3343P480
209 232 250 281 334 402 1538 95x325 = 23 | ECO = D95L  SCAN3343P480E
210 233 250 281 335 403 1543  136x250 35 C D136 SCAN3353P480
210 233 250 281 335 403 1543  116x325 @ 32 C  DI16L  SCAN3353P480L
226 250 269 303 360 433 1658 136x250 35 C D136 SCAN3603P480
251 278 299 336 400 481 1842 136x250 35 | ECO = D136  SCAN4003P480E
282 313 336 378 450 541 2072 136x325 48  ECO  D136L  SCAN4503P480E
313 347 374 420 500 601 2303 136x325 48 | ECO  DI136L = SCANS003P480E
13 | 15 | 16 | 1.8 | 21 | 25 | 27 | 96 | 75x245 | 1.1 C D75 | SCAN0253P525
26 29 31 35 42 50 55 192  75x245 | 11 C D75 | SCAN0503P525
42 46 50 56 67 80 88 308 75x245 11 C D75  SCAN0803P525
49 54 58 65 78 93 102 358  95x250 @ 18 C D95  SCAN0933P525
52 58 62 70 84 100 110 385 95x250 = 18 C D95  SCAN1003P525
65 73 78 88 104 125 137 481  95x250 @ 18 C D95  SCAN1253P525
79 87 94 105 125 150 165 577  95x250 = 18 C D95  SCAN1503P525
89 99 106 119 142 170 187 654  116x250 @ 2.6 C D116 SCAN1703P525
97 107 116 130 155 185 203 712  116x250 @ 26 C D116 SCAN1853P525
97 108 116 131 155 186 20,5 716  116x250 @ 2.6 C D116 SCAN1863P525
105 116 125 140 167 200 220 770  116x250 2.6 C D116 SCAN2003P525

525 B 110 122 131 | 148 176 210 231 808  116x250 = 2.6 C D116 SCAN2103P525
118 131 141 158 188 225 247 866 116x250 2.6 c D116 SCAN2253P525
131 | 145 156  17.6 209 250 275 962  116x250 2.6 C D116 SCAN2503P525
141 157 169 190 22,6 270 297 1039 136x250 35 c D136 SCAN2703P525
157 174 187 214 251 300 330 1155 136x250 @ 35 C D136 SCAN3003P525
157 174 187 214 251 300 330 1155 136x250 35 ECO = D136  SCAN3003P525E
194 | 215 231 260 309 370 407 1424 136x250 35 C D136 SCAN3703P525
196 218 234 263 313 375 412 1444 136x250 35 C D136 SCAN3753P525
210 232 250 281 334 400 440 1540 136x250 35 | ECO = D136  SCAN4003P525E
236 261 281 31,6 376 450 495 1732 136x325 48  ECO  D136L = SCAN4503P525E

262 290 312 @ 351 41,8 = 50,0 55,0 192:5 136 x 325 4,8 ECO D136L = SCAN5003P525E

KOHAeHcaTopbl HU3KOro Hanps>xeHus 19 @
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Fabapuntbl N macca

C
TN >
Y R
A
H
L
L
/\\
< A
b DD
@ D DD
Y
D
w
Y Y Y
A G
Kop, C
Kopnyca MM
D75 245 213 @80 @75 16 20 M12 39 45 ~1.1
D95 250 215 ©100 @95 16 20 M12 47 52 =16
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

@ 20 KoHpeHcaTopbl HU3KOro Hanps>keHus



PelueHwns ana ceten c cogepXaHeM BbICLLMX
rapMOHUK

YcnoBus 3kcnayatauumn

SystemeSet Can (C) + aHTMpPE30HAaHCHbIV Apoccesib + KOHTaKTOp +
aBTOMaTU4YeCKUI BbIKOYaTeNb

e CeTu CO 3HAYNUTENbHBIMU HEJIMHEHBIMU Harpyskamm

* 3HaunTeNbHble NCKaXeHUs Hanps>XeHns

HomMuHanbHoe Hanps>keHne KoHAeHCaTopoB

Mpu paboTe COBMECTHO C aHTUPE30HaHCHbIM ApOocCeneM HarnpshkeHne Ha
+ KOHAeHcaTopax npeBbiLllaeT paboyee HanpskeHue cetn (Ug). CnegoBaTtenbHoO,
KOHAEHCATOPbI JOMKHbI 6bITb paccCUUTaHbl Ha 6oee BbICOKOe HanpsiXXeHue.,

B 3aBMCMMOCTM OT BbIGPAHHOM YacTOTbl HACTPOMKM YaCTb FAPMOHMK TOKa MOrioLlaeTcs
pacCTpPOeHHONM KoHAeHcaTopHOM baTapeeid. CnefoBaTeNbHO, KOHAEHCATOPb! AO/KHbI
6bITb paccUMTaHbl Ha 6o/1ee BbICOKME TOKM, ABASHOLLMECS CYMMOM OCHOBHOW 1 BbICLLNX
rapMOHVIK.

B Tabnuue Hxe yKasaHO HOMMUHAbHOE HarnpsiXeHre KOHAEHCAaTOPOB B 3aBMCUMOCTY
OT HanpsXXeHWst CeTN N OTHOCUTEIbHOW PaCcCTPOMKM.

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

1400
OTHOCUTeNnbHasa paccTponka | 7 480 480
(%) 14 525 525

JaHHble 3HaYeHWNsi rapaHTMPYIOT CTabUNbHYO 1 6e30MnacHyto paboTy B CaMbIX THXENbIX
pabounx ycnoBusix. MeHee KOHcepBaTUBHbIE 3HAUEHWSI HaNPSXKEHNS MOTYT 6bITb
Bbl6paHbl TO/IbKO NMOC/Ie AeTaAbHOro aHan3a 31eKTPOoyCTaHOBKMN.

B Tabnuuax Ha nocineyroLLmx CTpaHMLax ykasaHa 3¢ dpekTBHas peakTUBHas MOLLHOCTb
(kBAp), reHepupyeMasi Npy MCMob30BaHUN KOHAEHCATOPOB COBMECTHO C APOCCENsiMU.

KOHAeHcaTopbl HU3KOro Hanps>xeHus 21 @



KoHAeHcaTop + aHTUPEe30HACHbI APOCCcenNb +
KOHTAKTOpP + aBTOMATUYeCKU BbIKAOYATE b

Tabnuua BbI6Opa

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

3¢dPekTUBHAA MOLLHOCTb, ABTOMaTMYeCKNA
KBAP Qc, 480B KoHpaeHcaTop [Apoccenb KoHTakTOp i ————
12,5 16,8 SCAN1683P480 SDR071253P480 MC1D25M7 SPC100N025L3DF
25 335 SCAN3353P480 SDR072503P480 MC1D40KUE SPC100NO50L3DF
50 67 SCAN3353P480 x 2 SDR075003P480 MC1D95KUE SPC100N100L3DF
100 134 SCAN3353P480 x 4 SDR0O7X003P480 MC1G225KUE SPC250N200L3DF
CeTb 400B, 50, Hanps>keHMe KoHAeHcaTopa 525B, paccTpoiika punbTpa 14%

3¢ddekTUBHAA MOLLHOCTb, ABTOMaTMYeCKNA
KBAp Qc, 525B KoHpeHcaTop Apoccens KoHTakTop e —————
25 37,5 SCAN3753P525 SDR142503P525 MC1D40KUE SPC100NO50L3DF
50 75 SCAN3753P525 x 2 SDR145003P525 MC1D95KUE SPC100N100L3DF

@22
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AHTVPE30HaHCHbIe
Apoccenu

CozepxaHune

SystemeSet DR
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[Jpoccenn
npesoTBpaLLaroT
pe3oHaHcHoe
ycuaeHne rapMoHUK
B CeTU 1 TeM

CaMbIM 3aL4MLLAOT
KOHZEeHcaTopbl OT
neperpysku.

AHMUpe3oHaHCHsIe dpoccenu

@24

YcnoBus 3kcnayatauumn

° lMcnonHeHwme: ana BHyTPeHHeR yCTaHOBKN.
* TemnepaTtypa XpaHeHus: ot -25 g0 +45 °C.
° Pabounin frana3oH OTHOCUTENBHOWN BAAXHOCTY Bo3ayxa: 20-80%.
°  CTOVKOCTb K COneBOMy TymaHy: 48 4acoB (g1s gpoccenei Ha 400 B, 50 I'u)
* Pabouas TemnepaTypa:
- Npu BbIcOTe Hag yposHeM Mops < 1 000 m: MuH. = 0 °C, makc. = 125 °C, makc.
cpeaHerogoBasi Temnepatypa = 40 °C, Makc. cpegHecyTouHas Temnepatypa = 85 °C;
- Npu BbICOTe Haj ypoBHeM Mopst: < 2 000 m: MuH. = 0 °C, makc. = 120 °C, makc.
cpegHerogosasn Temnepatypa = 35 °C, Makc. cpegHecyTouHas Temnepatypa = 80 °C

YKasaHuA N0 MOHTAaXXy

° HeobxoavMa NpUHyAUTENbHAsA BEHTUNSLMNS.

° [lns nyyliero oxnaxAeHns aHTUPE30HaHCHbIV Apoccenb CedyeT yCTaHOBUTb Tak,
4YTOObI €ro 06MOTKI pacnosiaranncb BePTUKaNbHO.

MocKobKy aHTUPe30HAHCHbIe A4poccent 06opyAoBaHbI 3aLLMTON OT Neperpesa, TO ANS

OTK/I0YeHNs cTyneHun ycTporictea KPM B ciiyydae neperpeBa c/iefyeT UCMO/Ib30BaTh

pa3MbIKalOLLMIA CyXOl KOHTaKT.

TexHUUYecKue XxapaKTepucTnKm

O6LLe XapaKTepUCTUKU

OnucaHve TpexdasHbliA, Cyxoi, C MarHUTOMPOBOAOM, N3ONSALMSA C
nNpPonuTKOW

CTeneHb 3aLmThl IPOO

Knacc HarpeBOCTOMKOCTN U30MALUN H

HoMuHanbHoe HanpsxeHue 4008B - 50T,

JlonycT. oTKNIOHEHMEe NHAYKTUBHOCTA $asbl -2, +5%

Hanps>xeHvie nsonauymu 3kB

MakcManbHbIA ANUTENbHbBIN TOK 1,35ly

ToK HacbILLeHnA 1,8l

HanpsikeHue (50/60 I'L) ncnblTaHUS 3neKTpuyeckoi 3 kB B TeueHme 1 MUH

NMPOYHOCTU U30NALMU MeXAy 06MOTKaMu, 06MoTKaMu

1 3emnen

Tennogas 3awmra BcrnomoratenbHblii KoHTakT 250 B nep. Toka, 2 A

Onpegennm pabounii Tok (Is), Kak TOK, NOTpebnsiemMbli CUCTEMON U3 KOHAEeHcaTopa
C aHTVPEe30HAaHCHbLIM JpoccesieMm, B Clyvae, Korga npuioxeHHoe cMHycoujansHoe
HarnpshkeHne paBHO paboueMy HanpsxeHuto cetu (Us).

Is= Q (KkBAp)/ (v/3 x Us)
Ansa 6e3onacHol paboTbl aHTMPE30HAHCHOrO APOCCeNis B PeasbHbIX YC/I0BUAX OH

AOKEH BblAepXKMBaTh ANNTENBHO AONYCTUMBIA TOK (I4aur 4on.) C YYETOM FaPMOHKIK TOKa 1
KonebaHin HanpsXKeHNS.

B Tabnuue HMXKe ykazaHa BenYHa rapMOHMK TOKa (B MpoLeHTax), COOTBETCTBYOLLas
pasnnyHbIM KO3ddMLMEeHTaM YaCTOTHON PacCTPOMKN.

(%) FapMOHMKW ToKa

Ko3¢pdurLmeHT 4acTOTHOW paccTpomnKm i3 is i7 i1
2,71 14% 5 15 5 2
3.8/7% 3 40 12 5

YTobbl 0becneyunTs BO3MOXHOCTb A/INTENbHOM PaboThl Ha MOBbILLEHHOM HaMpPsXKeHU
(8o 1.1 x Ug), fonycTUMbIN TOK cnefyeT ysennunts B 1,1 pasa. 3HadeHus AnnTensHo
A0MNyCTUMOro ToKa (Ignyr aon.) yKasaHbl B TabnuLe HUXe.

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

2,71 14% 1,13
38/7% 1,2

AHTHN pe30oHaHCHbIe Apoccenn
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OTHOCKT. Makec. c1, | C2,
paccTpoiika, | HoCTb, noTepu | notepu | notepu npu MM | M
% Iuwp (€ yuétom
rapMoHuK),
BT

12,5 3,07 22,46 50 75 90 230 201 120 160 100 166 20 10 ~15 | SDR071253P480

. 25 1,53 44,79 73 110 130 230 230 120 160 110 190 20 10 ~21  SDR072503P480

7 G8) 50 0,77 89,57 130 200 250 265245120 160 130 220 20 10 ~33 | SDR075003P480

400 100 038 17891 250 355 410 300 290 120 200 160 260 20 10 ~57  SDRO7X003P480

25 332 4583 140 173 190 265245120 160 130 220 20 10 ~39  SDR142503P525

e 50 1,66 91,67 220 275 305 300 290 120 200 160 260 20 10 ~58  SDR145003P525
lMpumeyaHue:

1. pu eslbope MowHOCMU KoHOeHcamopHoli 6amapeu, pykosodcmeylimecs MAKCUMAbHLIMU KpumepusiMu lyp (Bm) (onpedeneHue pasmepa wkadpa
u pacyem seHMUAAYUU).
2. 3Ha4eHus, yKa3aHHble ebiuie 8 mabauye, A8AS0MCs MAKCUMA/IbHO - NpedensHbIMU.

@8
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@ SystemeSet PFC

SystemeSet PFC o6nagatoT Bcemu GyHKLMAMM, KOTOPble MOTPebyoTcs BaM A/ MPOCTOM

1 3¢PeKTNBHON paboThbl BalLlero 060pyA0BaHNA KOMNEHCaUMM peakTUBHOM MOLLHOCTA Y
noAAep>XaHusa cTabunbHOro KoadgduLMeHTa MOLHOCT. 3TO NPOCTOe N MHTENNeKTYyaNbHoe
pesie, KOTOPOe N3MepsieT, OTCIeXNBAET 1 YNPaBAsSET peakTUBHOM a3Heprimel. MNpocToTa
BBO/a B 3KCMAyaTaLuto, 0bHapyXeHve 1 ornpejeneHne pasmepa CTyneHu OTANYatoT ero ot

APYrVIX MPOAYKTOB Ha PbIHKe.

MOHUTOPUHI CTyNeHeil KOHAEHCAaTOPHbIX
6aTapei

MOHI/ITOpVIHI' BCeX MOAKNHOYEHHbIX CTyHEHEVI KOHZAEHCaTopOB.

OT0b6paxkeHne MOLLHOCTM MOAK/TIOYEHHbIX CTyMeHein

B peasibHOM BpemeHu B KBAp.

OTobpaxeHne OCTaTOUYHOW eMKOCTK CTyrneHen B % oT
HOMWHaNbHOM MOLLHOCTI CTyMeHW Noc/ie yCTaHOBKN.
OTobpaxeHMe OCTaTOYHOW MOLLHOCTW CTyneHel B KBAp
C MOMEHTa YCTaHOBKMW.

KonnuectBo nepekntoyeHnin Kaxaom NoAKIOYEHHON
CTYMeHu.

N3mepeHne N MOHUTOPUHI CUCTEMBI

M3mepeHue, oTobpaxeHe 1 Bblgaya CUrHAIOB TPeBOr
ana THD(u) n cnektpos THD(u) c 3 mo 19.

3amep 3HaueHuns DQ - konnyecTBa KBAp, Tpebyemoro

ANS LOCTUXEHUS LeneBoro KoadduumeHTa MOLLHOCTU.
TekyLuas TemnepaTypa wkada 1 MakcmmManbHas
3aperucTprpoBaHHas TeMnepaTypa.

MapamMeTpbl CMCTEMbI — HaNpsXXeHKe, C1Aa TOKa, akTUBHas,
peakTBHas 1 MOAHas MOLLHOCTb.

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

NMpocToTa BBOAA B 3KCNyaTaLuio

ABTOMaTUYeckas nHuumannsaLns 1 asToMaTnyeckoe
0bHapy>XeHVe CTyneHen B LieNIsX aBTOMaTNYeCcKoro BBOAa
B 3KCryaTayuio.

ABTOMaTHUECKas KOPPEKTNPOBKA MOAKIHOYEHNS
KOHTpOJI/Iepa — KOPPEKTNPOBKA MOAKNHOUYEHNS BBOAOB
HanNpPsXXeHWA 1 CUJIbl TOKA.

COoBMECTUMOCTb C BTOPUYHBLIMY 0BMOTKaMM
TpaHcpopmaTopa Toka Ha 1 A vnm 5 A.

M6KoCTb Npu c60pKe AN MogepHU3aLnn
wmToBoro o6opyaosaHus

O =

HeT orpaHuyeHnin nocnesoBaTensHOCTM CTyNeHeN,
KaK B TPAAMLMOHHbBIX KOHTPO1epax.

JocTynHa ntobas nocnefoBaTeslbHOCTb CTyneHel ¢
aBTOMaTUYeCKMM OBHapyXeHeM.
MporpammmnpoBaHue He TpebyeTcs.

INerkas 3ameHa HencrnpaBHOro KOHAeHcaTopa Ha
KOHZJeHcaTop APYro MOLLHOCTU.

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

BecLloBHOe NoAkAtOYeHMe K MpOorpaMmMHOMY
obecneyeHuto 1 Wwto3am Systeme Electric.

KoHTponnepbl ko3¢ punLmeHTa MOLLHOCTU

AenairTe 6onbLue ¢ SystemeSet PFC

Mporpammumpyemble CUrHabl TPEBOI ¢
XYPHanom Ha nocnegHvie 10 aBapuinHbIX
CUTHanNoB..

MoaxoaunT ana paboTbl Mo 4 kBagpaHTaM.
YnpaBneHue ¢ 4BONHBIM KO3OPULIMEHTOM
MOLLHOCTW Yepes ANCKPETHbIE BXOAbl NN
0b6HapyXeHme 3KCnopTa MOLLHOCTH.
BbigeneHHble pene ynpaBneHus BEeHTUASTOPOM U
CUTHaNOM TPEBOTU.

PaclumpeHHoe 3KCrnepTHOe MeHH
NPOrpamMMmnpPoBaHUsA AN KOHPUrypUpoBaHNS
KOHTpOJiIepa Hy>XHbIM BaM COCO60M.

HoBbIlh anropnT™ ynpaBneHuns, paspaboTaHHbIn
AN CHUKEHWA KoMYecTBa onepaLmii
nepekatoYeHNs 1 6bICTPOro JOCTUKEHUSA
ueneBoro koadduumeHTa MOLLHOCTH.

ABapwuiiHble CUrHasbl

HencnpaBHOCTbL CTyrMeHNn.

KoHdpurypurpyemblii curHan Tpesoru npm
MOHVIXKEHWW MOLLHOCTY CTYMeHw.

CurHan Tpesoruv npegenbHoro sHayveHnsa THDu.
CvrHan Tpesorv Temnepartypbl.
ABTOMaTHYeCcKas KoppeKkTMpoBKa MnyTem
OTK/IIOYEH VA CTyMNeHein B Ciy4vae nosisieHuns
curHana tpesorv THDu, curHana Tpesoru no
TeMnepaType 1 CUrHana TPeBory No npesesibHown
neperpyske.

CurHan TpeBorn HeJ0CTaTOYHOM KOMMeHcaumn.
CurHan TpeBory NOHWXEHHOro/MoBbILLEHHOTO
Hanps>XeHns.

CvrHan TpeBorv HMU3KOM/BbICOKOI CJIbl TOKA.
CvirHan Tpesoru npegena neperpysku.

CurHan TpeBorn HecTabuIbHOCTA
perynnpoBaHus.

MakcrManbHble rnpegenbHble 3KCrayaTaumoHHble
3HaYeHNs - BPEMS 1 YNC/I0 NepekItoUeHNiA.

AvnanasoH

KonnuecTBo BbIXOAHbIX KOHTakToB | Ne o KaTanory
cTyneHei

12 SPFC12N
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O6Lme xapakTepucTuku

BxoAbl Hanps>keHUs U TpaHCPOpPMaTOpPOB TOKa
HanpsxeHre npaMoro nuTaHns 90-550 B, 1 ¢aza, 50/60 'y,
Harpyska BTopu4HO 06MOTKM: 6 BA
300B LN /519B LL - CAT Ill nnin 550B - CAT Il

3almTa OT NaAeHNs HanpsXXeHns ABTOMaTMYeCcKoe OTK/I0UYeHMe CTyneHer Npy nageHnsx > 15 mc
(3awmTa KoHAeHcaTopa)

BTopunyHas o6mMoTKa TpaHCGOpPMaTOpPOB TOKa CoBmecTMa Cc HoMUHanamu 1 Avan 5 A

JlnanasoH 0CHOBHOI 06MOTKM TpaHcopmaTopa Toka [0 9600 A

Vi3mMepuTe/ibHble TOKOBbIE Lienu 5MA-5A, 1 daza
Harpyska BTOp1YHO 06MOTKM: < 1 BA

Knemmbl nogkntoueHns BuHTOBOrO TMNa, MOAK/IOYaeMble

PekomeHayemoe ceyeHue: 2,5 Mm?
MakcrManbHoO AoMyCcTUMOoe ceveHune: 4 Mm?

HacTtpoiikn ko3¢ PurLmeHTa MOLLLHOCTU U BbI6GOp anroputma

YcTaBKka peryivpoBku - nporpaMmmmnpyemast Ot Cos Phi 0.7 emkocTHOro Ao 0.7 MHAYKTUBHOMO
Bpemsi MOBTOPHOro NOAKAYEHVSA — NPOrpaMMupyemMoe OT1 1 0 6500
Bpewmsi oTk/IMKa - nporpamMmmupyemoe OT1806500c
BO3MOXHOCTb paboTbl C 06BEKTOM C ABONHbBIM [la, Yepes ANCKPETHBIX BXOZ UV NMPY 06HaPY>KEeHWM 3KCMOopPTa MOLLHOCTH
K03PPULIMEHTOM MOLLHOCTU
ANropuT™ ynpasneHus 1-BEST-FIT (mo ymon4yaHuto), 2-LIFO
3-KOMBI-FILTER, 4-PROGRESSIVE, 5-FIFO
CoBMeCTUMOCTb C BapuaHTaMu MpUMeHeHns PaboTa no 4 kBagpaHTaM Npu NCNO/Ib30BaHWM reHepaTopa

CUMNOPTOM M 3KCMOPTOM MOLLHOCTN
MHTennekTyanbHas nporpamMmma

ABTOMaTMYeckas MHULMaNM3aLus 1 aBTomaTnyeckoe Ja
obHapyxeHue cTyneHei
Ob6Hapy>eHue 1 oTobpaxeHne MOLLHOCTY, Yncaa Ja

HEPEKHPOHEHMVI 1 CHXEeHMA MOLLIHOCTU BCeX
NOAKNKYEHHbIX CTyI'IEHEI7I

MocnefoBaTeNbHOCTL CTyMNeHe KOHAeHCAaTOPHbIX 6aTapeli | Jllobas. bes orpaHnyeHWii nocneaoBaTelbHOCTH
CurHanbl TPEBOrv M yripaBieHuUs
PeneiiHble BbIxoAbl 12 pene (HO KOHTaKTbI)
250B LN vnw LL (CAT III)
HomuHan noct. Toka: 48 Boct. toka/ 1A
HomunHan nep. toka: 250 B nep. Toka /5 A
YcTporicTBa 3aLLUmThl Lienu ynpasneHus HoMmmHanom 10A makc.

BblgeneHHoe pese ynpasieHns BEHTUASTOPOM Ja. HO (HopManbHO OTKPbIThI) KOHTaKT
48 Bnocrt. Toka/ 1 A, 250 B nep. Toka/5A
KoHTaKT aBapuiiHbIX CUrHaN0B PeneiHbl KOHTAKT Pa30MKHYT, KOrZa KOHTpO/Iep BKAtoUeH 6e3 Hannuus

aKTVBHbIX CUTHaI0B TPEBOTrU, U 3aMblKaeTcsa Npu Ux nossneHun. Pene
aBnseTca H3 (HopManbHO 3aKPbIThbIM), KOrAa KOHTPOAIep 06eCcTo4eH.

HomunHan: 48 Bnoct. Toka/ 1 A, 250 Bep. toka/5A
JVCKPeTHBIN BXOA A1 Mepek/toYeHs Ha LieneBoli cos @2  Cyxoli KOHTaKT (BHyTpeHHee nutaHue 5 B, 10 MA)

MocnepoBatensHbIn nopT Modbus RS-485 (RTU) MocnepoBaTenbHbIM NOPT 63 nonspusaLnn/TepMUHNPOBaHKA
MpoTokon cBA3n Modbus

MocnesoBaTenbHbIN MHTepdenc TTL 3ape3epBYpPOBaHO A5 CNYKEH6HOro NCMONb30BaHNS

BcTpoeHHbI TepMOogaTHUK Ja. Monpaska Ha TemMnepaTypy NporpaMmmupyemMas

Avcnnen Ipadpuyeckmii XK-axkpaH 56 x 25

XypHan curHanos Tpesoru MocnesHne 10 curHanos TpeBorn

3amep rapMOHNYECKNX NCKaKEHWNA HaMPsXKeHNs THDuU; nckaxeHme oTAeNbHbIX HeYeTHbIX FapMOHKK € 3 Mo 19 nopsjka
OTobpakaemble N3MepPeHs 1 TOYHOCTb HanpsixeHwne, cuna Toka 1 yactota: £1 %

M3mepeHue sHepruu, koadoduumeHTa MoLHocTr, THD(u): +2 %
OTzenbHble rapMOHVKN HanpskeHWs (0T H3 go H19): £3 %
Vi3mepeHune Temnepatypsbl: +5°C

KoHTponnepbl ko3pPpumumeHTa MOLLHOCTU 29
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O6Lme xapakTepmcTuUKM (Npoao/mKeHne)

CTaHAaprI ncnbiTaHMUA N cCOOTBETCTBUE

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

M3K 61326-1
UL 61010
CooTBeTCTBME 1 BHECEHVIE B CIINCKM CooTtBeTtcTBUE N BHeceHMe B cnuckn CE, NRTL, ¢ NRTL, EAC
Mexaumueckve xapaktepuecrvkn |
Kopnyc MepeaHss NaHeNb: NNaCTUK AN KOPMYCOB M3MepUTeNIbHbIX MPU60pPoB
(4€pHBbIN)
3afHAa NaHenb: MeTann
Knacc 3awuTbl MepeaHas naHens: P41
3agHaa naHens: IP20
Macca 0,6 kr
Pa3mep 144 x 144 x 58 mm (B x LLI x T")
Bblpes B naHenu 138 x 138 (+0,5) MM, TOAWMHA 1-3 MM
MoOHTax naHenu MOHTax 3anoaamuo
YcnoBus XpaHeHus
Pabouasa Temnepatypa OT1-2080+70°C
XpaHeHwne OT1-40 go +85°C
BnaxHocTb 0 - 95 %, 6e3 06pa3oBaHNS KOHAEHCaTa BO Bpems SKCrayaTaumm n
XpaHeHns
MakcrManbHbI Knacc 3arpsasHeHns 2
MakcmnmanbHas BbicoTa <2000 ™
Pa3zmepbl (MM™)
144
D 1
h M 137

,
@ systemeset PrC Systéme —

ﬁi 98 4>‘

- jlzi 1

MoHTa)X (Mmm)
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CneuwvanbHble KOHTAKTOpPbI

CneymnanbHble KOHTakTopbl MC1D*K npegHasHaueHbl 418 KOMMyTaummy TpexdasHbixX
OAHO- M MHOIOCTyMeH4aTbIX KOHAEeHCaTOpHbIX 6baTapeii. CooTBeTcTBYOT M3K 60947-4-1
cornacHo kateropum npumeHenusa AC-6b n ceptuumumposaHsl B cucteme EAC.

TexHn4yeckue ycnosus

KoHTakTopbl OCHaLLeHbl 6/10KOM KOHTaKTOB NpeABapuUTeIbHOro cpabaTtbiBaHUA U
racsmx pesncTopos (BHeLLUHMe NpucoenHeHNa CONPOTUBAEHWIA), OrPaHNYNBAIOLLX
BeNNYNHY Toka fo 60In.

OFpaHI/Il-IEHI/Ie TOKa npwu BKIKOYEHUN yBENNYMBaAET CPOK Cfly)K6bI BCeX KOMMNOHEHTOB
YCTaHOBKW, 0CcobeHHO I'Ipe,D,OXpaHI/ITEJ'IEVI N KOHAEHCaTopOB.

KOHCTPYKLMSt AOMONHUTENBHOMO MOAYNSA rapaHTUPyeT 6€30MacHyo 3KCMIyaTaLmo 1
ANNTENBHOM CPOK CNY>K6bI YCTAaHOBKMN.

YcnoBua 3kcnayaTauum

HeT He06Xx0AMMOCTN NPUMEHSATb APOCCENN HU B OAHOCTYNEHYaTO, HU B MHOFOCTyNeH4YaToli KOHAEeHCaTOPHO
6aTtapee.

3aLmTa OT KOPOTKMX 3aMblKaHW/ MOXET bbITb 0becneyeHa Npy NOMOLLYM NpejoxpaHuTener Tmna gl, paccuntaHHbIX
Ha 1,7..2 In.

Mogenb
MC1DEK MC1DFK MC1DGK MCI1DLK MC1DMK MC1DPK MCI1DTK MC1DWK
MapameTpbl

HomMwunHansHoe Hanps>xeHne nsonaunn

Ui (B)

HoMurHanbHoe nMMyibcHoe HamnpsxeHue

Uimp («B) 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
CepTndunkaums EAC

g;i;'i;;’ 3auTe! (TONIEKO NIMLEBOM 3awmTa oT NPAMOro NpukocHoseHus: IP20

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

OKPY>X. CpeAbl Mpwn pa6ore (°C) -25...+60

MakcrmansHasa paboyas BbicoTa (M) 3000

CreneHb 3arpasHeHus 3

KaTeropusa MoHTaxa 1}

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

Pa6oyee nonoxeHve” BepTtukanbHas yctaHoBka (+20°)

* MpoAyKT CnejyeT yCTaHaBNMBaTb U MCMONb30BaTh B MeCTaX, rAe HeT CUIbHOW TPSACKN 1an BUbpaLmu.

@ 32 KoHTaKTOpbI
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OCHOBHble TeXHNn4YecKume XapaKTepnctukm

Mogenb
MC1DEK MC1DFK MC1DGK MCI1DLK MC1DMK MC1DPK MCI1DTK MC1DWK
MapameTpbl

Cunosas uenb

MakcrmanbHbI paboynii Tok le (A)

AC-6b

HomunHanbHas
paboyas
MOLHOCTL (KBAP)
AC-6b

220B/230B
400B/440B

660B/690B

BCTpOGHHbIe BCroMoraTe/ibHble

KOHTaKThbl

neKTpryeckast U3HOCOCTONKOCTb
AC-6b/400V (10* unkno.)

MakcManbHasi 4actToTa KOMMyTaLmm
AC-6b/400B (LuKknbI/yv)

MexaHunyeckasi U3HOCOCTOMKOCTb

(10° umknoB)

Makc. mex. yacToTta KOMMYyTaumnm

(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

TexHn4yeckue XapaKTepucTtukun uenu ynpassieHns Ha nepeMeHHOM Toke

HoMuHanbHoe HanpskeHue Lenu
ynpasnenua Us (B) 50ru/600L,

Mpegensl
HanpsxeHns
Lenu ynpasneHuns
(+60°C)

MowHoCTb
notpebneHns npu
25°C

BCTPOGHHbIe BCnomMmoraTeJ/ibHbleé KOHTaKThbl

Hanps>keHve npun
cpabaTbiBaHU

HanpspxkeHve npu
oTrycKaHUn

CpabatbiBaHune

YaepxaHvie

HomunHanbHoe Hanps>eHwne nsonaummn

Ui (B)

MwuH.
KOMMYTaLMOHHas
CMocobHOCTb
MwuH.
KOMMYTaLMOHHas
CNocobHOCTb

A600

AC-15

Q600
DC-13

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

Tok TepMuyeckon
cTolikocTw Ith (A)

HoMuHanbHoe
pabouee
HanpsxeHue U (B)

HoMUHanbHbIR
pabounii Tok le (A)

HomuHanbHas
MOLLHOCTb
KOHTakTOB S (B-A)

HomuHanbHas
MOLLIHOCTb
cpabatbiBaHWs
KOHTakTOB S (B-A)

Tok TepMuyeckon
cToiikocTw Ith (A)

HoMmunHanbHoe
pabouee
HanpsxxeHne Ue (B)

HoMuHanbHbIR
pabouuii Tok le (A)

HomunHanbHas
MOLLHOCTb
KOHTakTOB (B-A)

HomunHanbHas
MOLLIHOCTb
cpabaTbiBaHUA
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'wy)

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
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@ SystemePact M

NHdopmauuma ansa 3akasa

Cepusi KOHTaKTOPOB

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

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

@ Hanpsi>xkeHue uenu ynpaBneHus

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

Ta6bnuua Bbi6opa pedepeHcoB

Konnuecteo BcTpoeHHble
HomuHankHas moLuHocTe 50Mu/60My AC-6b ‘ MoNloCcoB | BCOMOraTenbHble KOHTaKTLl | Hanpsienue ‘
Lenu ynpasnenus
50/60 'y LT ‘
B
24 MC1DEKB7
110 MC1DEKF7
55 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

KoHTaKTOpbI 35 @
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JHeprosppekTMBHOCTL: MPOCTO Kak SystemeSet

CnpOEKTI/IPOBaHO TakK, KaK BaM HY>XHO
MNoBblLLEeHne 3Hepro-

He3aBucrMO OT TOro, ynpasnsiete 1 Bbl HE6ONbLLIOK NMPON3BOACTBEHHOM
3 deKkTUBHOCTU 1

I'I}'IOLU.&IAKOVI W rnobanbHbIM npeanpuaTmnem, 6bICTpO 1 nerko ykpernuntb CBOKO

CHIKEHME pacxoioB KOHKYPEHTOCMOCOBHOCTb Bbl CMOXeTe 3a CYET 6osiee 3dHeKTNBHOrO NCNOAb30BaHNS

Ha onaaTy 3/1eKTPO- 3NeKTPOo3Heprumn 6narogaps KOMMeHcaLumm peakTuBHON MoLHocTy (KPM).

SHeprun Ao 30% MpoLue n HagéxHee Bcero cAenaTb 3TO C MOMOLLBHO HALLMX KOHAEHCAaTOPHbIX YCTaHOBOK
C NepBOro e AHA HUM3KOro HanpskeHns SystemeSet. KoHAeHCaTOpHbIe YCTaHOBKM SystemeSet obecneyat
3KCnyaTaLmm BbICOKYO 3Hepros¢ppekTMBHOCTL Ballei 31eKTpUYeckoin MHGPaCTPYKTypbI.

SystemeSet

BbicOKO€e KayecTBO 3/1IeKTPO3Heprum = noBbiLLeHHas
nponsBoanNTEsIbHOCTb
KOppEKLLMﬂ K03¢¢)VILI,I/IeHTa MOLUHOCTM MOMOXET CHU3NTb 3KCM/lyaTauMOHHbIE U
KanuntanabHble pacxobl 1 obecneynTb 6bICprII7I BO3BpaT I/IHBeCTI/ILI.I/II‘/'I.
* CokpalyeHune KanuTanabHbIX pacxonos - A0 30%.

OnTuMmM3aLna pa3MepoB 1 XapakTePUCTUK MPOEKTUPYEMbIX 3/1eKTPOYCTaHOBOK.

* CHMKeHMe 3KcnayaTauMoHHbIX pacxogoB Ha 10% 6narogaps cokpalleHuo
wTpadHbIX CAHKLUMI 3a Nepefady B ceTb peakTUBHON 3HEpPrun.
MoBblweHme Ko3ddnLeHTa MOLLHOCTM CMOCOBCTBYET COKPALLEHNIO MOTepb B
TpaHcdopmaTopax 1 MPOBOAHMKAX, U CNeA0BaTENbHO - K YMEeHbLUEHUIO Pacxo0B Ha
3NEeKTPO3IHEPruto.

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

OnNTMMK3aLms CyMMapHOro SHepronoTpe6ieHns TEXHON0rMYeckMU npoLeccamu
cokpaLleHue Bbibpocos CO,.

¢+ [oBbieHNe HaJEXHOCTN CUCTEMbI 3/IEKTPONMUTAHUA U 060pyA0BaHNS -
00 18%.

MoBblLLIEHME KAUeCTBa 31eKTPO3IHEPrv CoCco6CTBYET COKPALLEHNIO BHEMIAHOBbIX
NPOCTOEB U yBEINYEHWIO MPON3BOAUTENBHOCTU. YCUNEHWE HAAEXHOCTN 1 NMPOAIeHNe
cpoka cny>6bl 371eKTPo060PYA0BaHNSA AOCTUIAETCS 3@ CYET OrpaHMUYeHNs BpeAHOro
BAVSIHUS TAPMOHUK, CNOCOB6HOr0 MPUBECTU K MOBPEXAEHUAM

B 2/1€KTPOCETU.
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[pe3eHTaUUsa NPeanoXeHUS

Bbe3onacHocTb

3awumTa

° 3aluTa cTyneHe oT neperpysku 1 Toka KOPOTKOrO 3aMblKaHUS

* TepmocTaTbl A1 OTCIEXMBAHUA KONebaHWI TeMnepaTypbl BHYTPY LLKada

° 3aluTa oT NPSAMOro NPUKOCHOBEH WS K TOKOBEAYLLIM YacTsam

Hapge>xHast o6onouka

* CreneHb 3awuThl: IP31 (gpyrve kKoHUrypaLmm no 3anpocy)

° 3awmTa oT MexaHM4eckoro yaapa 0bonouku wkada (6es yctaHoBneHHOro o6opyaoBaHus): IK09
* BblcOKOe KayecTBO CBapKM 1 MOKPACKM 060104KM

MpoTecTpoBaHHOE peLUeHne

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

Hape)XXHoCTb

OAnuTenbHbIV CPOK CNYXKGbI

*  BkntoueHue CTyﬂEHeVI C NOMOLLbIO CreumanbHbIX KOHTaKTOpOB

° 3aLLI,VITa OT neperpeBa N CUrHanmsauna AN aHTNPe30HaHCHbIX ApOCCG!‘IEVI

* B HaBeCHbIX LUKaCbaX KNneMMbl UK 6ONTbI 3a3eMNEHMS YCTaHOB/IEHbI Ha MOHTa)HOW MaHenu, WnuabKy 3a3eMeHus
npuBapeHsbl K Koprycy

* B HanonbHbIX WwWkadax 600Tbl 3a3eMIeHNs pacrnonararTcs Ha Lokone wkada

MpocTas akcnayaTauunsa n o6cny>kuBaHue

* [IpocToe nporpaMMmMpoBaHme 1 BBOJ B 3KCMJlyaTaLmio KOHTposiepa SystemeSet PFC
* ABTOMaTUUecKasi AMarHoCTnKa eMKOCTU CTyrneHen

* ABapuiiHo-npeaynpeauTenbHas CMrHann3aums

Mpsamas nHTerpaumns B CUCTEMbI SHEproMmoHuTopmHra u SCADA cnctemsl

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

n pon3BoanNTESIbHOCTb

MpocToin MOHTaXx

* BBoj Kabens cBepXy UAN CHN3Y
* ABTOMaTM4ecKoe ornpejesieHne MOLHOCTY CTyrneHel
* ABTOMaTM4ecKoe onpegesieHre NONSPHOCTU TpaHcopmaTopa Toka

PaclumpeHHble GYHKLMU n3MepeHus
M MOHUTOPUHra

*  MOHWUTOPUHT COCTOSIHVA CTYNEHEN B peXnMe peasbHOro BpeMeHu
* KoHTpo/b rapMoHuK 0 19 nopsgka
* PaboTta KOHTposnepa B 4 KBagpaHTax

HaCTpaI/IBaEMbIe YCTaBKU 3alLjThbl OT Neperpyskv U TOKoB KOPOTKOIro saMbiKaHUA

KoHAeHcaTopHbIe YCTaHOBKM HU3KOr0o HanpsiXkeHus SystemeSet 39 @



PyKoBOACTBO Mo BbI6OPY

BbI60p YCTaHOBKM KOMMEHCALMMN PeaKTUBHOM MOLLHOCTM 3aBUCUT OT TaKMX
$aKTOpOB, Kak XxapakTep Harpy3ku, ypoBeHb 3arpsi3HeHUst CETU rapMOHUKaMU 1
xapakTepuctuk Balueii anekTpoyctaHoBku. C nomoLLbto rpaduika Huxe Bbl cMoxeTe
nofo06paTb BepHOe YCTPOCTBO KOMMEHCaL M PeakTUBHON MOLLHOCTMU.

HecTtabunnbHasa Harpyska

BbIBVIPAWTE PEFY/IMPYEMYH KOMMEHCALMIO

YpoBeHb 3arpsisHeHUsl CeTU

Cnabo 3arps3HeHHas ceTb 3arps3HeHHas ceTb

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

Thdu < 5% Thdu < 7%

Thdi <10% Thdi <20%

SystemeSet SystemeSet
AN cna6o 3arpA3HeHHon ceTu 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

cHu3y - cm. cTp. 36 DR 3.8 - kabe/ibHbIl BBOJ,

KabenbHbI BBOJ, CHU3Y - CM. CTp. 39

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

CBEpPXY - CM. CTp. 45
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Perynnpyembie KOHAEHCAaTOPHbIE YCTAHOBKM

400B /50 Iy

Cnabo 3arpsisHeHHas ceTb

Ycnosus

aKkcnayatauumn

*  BHyTpu¥ nomeLLeHns

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

* BnaxHocTb: 0 80%

*  MakcmanbHas
BbICOTa HaZ, YPOBHEM
Mops: 2000 m

CTaHAaapThl
° M3K61921
° M3K61439-1/2

O6Lume xapakTepucTukun

3IIEKTpVI‘-IeCKVIe XapaKTepnctukm

HomurHanbHoe HanpsXeHne 400B-50Ty,
JlonycTnmble 3Ha4eHUs OTK/IOHEH S +5%

eMKOCTU

MoakntoueHne TpexdasHoe
MoTepu MoLLHOCTU <2.5B1/kBAp
MakcrmManbHO A0NYCTUMbBIA ANUTENBHO 1,431In

BblAepP>XMBaeMbl TOK (MpY Hann4nmn
TenN0BOW 3aLLUNTbI)

MakcnmanbHo gonyctumoe 1,1 xUn, 8 ukaxable 24 4

nepeHanpsxeHue

3alumTa OT neperpys3ok 3almTa CTyneHen aBToMaTUYeCKMMM BblKOYaTenamMm
1 MOHUTOPUHT YpOBHA THDU KOHTpO/INEpoM

KaTeropusa nepeHanpsxeHuns Il - Ans COOPHbIX LUMH LiKada

no FOCT P 50571.4.44-2019 | - ansa uenen aBToMaTUKKM

CTeneHb 3aLLUThI P31

LiBeT RAL 7035

3almTa OT MexaHM4eckoro ygapa IKO9

ob6onouku wkada

3aLTa oT NPAMbIX MPUKOCHOBEHWA NP IPxxB
OTKPbITOW ABEPY

KoHTponnep
SystemeSet PFC
BBoAHOIA annapaTt 3aLUThbI

YcTaHoBKM 6e3 BBOZHOr0 aBTOMaTmyeckoro logkntoyeHne YCTaHOBKW K LUMHaM Unn 60N1TOBbIM
BblK/1KO4YaTeNsA KneMmmam

YKPM gonxHa 6bITh 3aLlMLLieHa annapaTom 3allmThl B
pacnpesennTeNbHOM YCTPOMCTBE BbliLLe MO Lenun

YCTaHOBKW C BBOZHbLIM aBTOMAaTNYECKNM SystemePact CCB
BbIK/lOHYaTENEM

CTyI'IEHI/I KomMneHcaunnm

Tun cnnoBbIX KOHAEHCAaTOPOB SystemeSet Can 400B 50 'y,
[nnTenbHo Bblgep>XnBaeMblli TOK: 2 In
3aLumTa OT U36LITOYHOrO AABNEHUS

PaspsigHble pesncTopbl 50B/1MunH
(75B/2Mu1H pns KoHAeHcaTopoBs >30KBAp)

C npotokonom Modbus

KoHTakTopbl Cneunanv3npoBaHHbIe KOHTAKTOPbI 415 KOMMYTaLMn
KOHAEeHCaTopHbIX batapeli SystemePact M
3awmTta AB SystemePact CCB

KoHTponb Kone6aHnii TemnepaTypbl
C NMOMOLLIbKO TEPMOCTaTa 1 KOHTPO/1I/1IEPa

NHTepdelic cBA3UN

Modbus RS485

Tun yenu wkada XapakTepucTUKM MNOAKIHYAEMOro K wkady
o6opyA0oBaHMs

Llenn nuTatoLein cetn B cooTBeTCTBMM C KaTanorom

Llenn nuTaHmsa coBCTBEHHbIX HYXZ, Llenn He TpebytoTca

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

(TT He BXOAST B KOMMIEKT NOCTaBKWN) TAnan5A)

Llenv oT reHepaToOpHOU yCTaHOBKM CyXOW KOHTaKT OT reHepaTOPHOI YCTaHOBKM
(MpY HaAN4YKMK Ha obbeKTe)

Llenn curHanmsaumm yctaHoBKM CrcTemMa curHanmsaumm obbekTa

(Cyxme KOHTaKTbl)

Llenun ACY (RS-485) Cuctema ACY obbekTa
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PerynvlpyeMble KOHAEHCATOPHbIE YCTAHOBKW
400 B /50 I'y,
Cnabo 3arpsisHeHHas ceTb

Makc.
MowHoctb,| MwuH. OTKIOU. Tun ra6aputbl
PedepeHc PerynupoBaHune |aneKkTpuu. Pazmep macca,
KBAp CTyneHb o . |CNOCOGHOCTL|  aBT. BbIKJI. BxLLUXI, mm
CTyneHew |cTyneHeii Kr

YcTaHOBKM € BBOAHbIM aBTOMaTMYECKUM BbiK/louaTenem
HaBecHble WKadbl, BBOA Kabens cHA3Y

SETAO006W40N5AA 6 3 3+3 2 2 Systeme9 16A
SETAOO09W4ONSAA 9 3 3+6,3 3 2 Systeme9 20A
SETAOOT2WAONSAA = 12,5 3 3+3+6,3 4 3 Systeme 32A
10KA 1 700x500x250 | ~57
SETA0016WA4ONSAA 16 3 3+6,3+6,3 5 3 Systeme 40A
SETAO022W4ONSAA 22 3 3+6,3+12,5 7 3 Systeme9 50A
SETAO032W4ONSAA 32 6.3 6,3+12,5+12,5 5 3 Systeme9 63A
SystemePact
SETAO034W40N5AA 34 3 3+6,3+12,5+12,5 11 4 CCB160F 125
SystemePact
SETAOO37W4ONSAA 37,5 63  63+63+12,5+12,5 6 4 CCB10F 125
SystemePact
SETAOO50W40N5AA 50 63 | 63+63+12,5+25 8 4 CCB160F 160A
SystemePact _
SETAO069WAONSAA 69 63 | 63+12,5+25+25 11 4 36KA CCB250F 2008 2 800x800x300 = ~73
SystemePact
SETAO075W40NSAA 75 25 25+25+25 3 3 R8O 200A
SystemePact
SETAOO87W4ONSAA 87,5 125 12,5+25+25+25 7 4 CRRo50F 250A
SystemePact
SETAOT00W4ONSAA 100 25 25+25+25+25 4 4 CCBo50F 2508
SystemePact
SETAO125W40N5AA 125 25 25+50+50 5 3 CBA00N 400
SystemePact
SETAO137W4ONSAA 1375 12,5 | 12,5+25+50+50 11 4 CORA00N 400A
50KA p—— 3 1200x800x400  ~131
SETAO150WAONS5AA 150 50 50+50+50 3 3 CBA00N 400
SystemePact
SETAO175WA40NS5AA 175 25 25+3x50 7 4 CORA00N 400A
HanonbHble WwKadbl, BBOA Kabens cHU3Y
SystemePact
SETAO0200F40N5AA 200 25 25+25+3x50 8 5 CORE3ON E30A
SystemePact
SETA0225F40N5AA 225 25 25+4x50 9 5 CORE30N E30A
SystemePact
SETAO237F40N5AA | 237,5 12,5 12,5+25+4x50 19 6 CORE30N E30A
SystemePact
SETAO250F40N5AA 250 25 25+25+4x50 10 6 CORE30N E30A
SystemePact
SETA0275F40N5AA 275 25 25+5x50 11 6 CORE30N E30A
SystemePact
SETAO300F40N5AA 300 50 6%50 6 6 CORE30N E30A
50 KA c = 4 2100x800x600 | ~450
SETAO350F40N5AA 350 50 50+3x100 7 4 TOPOHHVY
npovsesoanTenb
SETAO400F40N5AA 400 50 50+50+3x100 8 5 (Gl
npovsBoAnTeNb
SETAO450F40N5AA 450 50 50+4x100 9 5 CTOpOHHMiA
npovissoAuTensb
SETAO500F40N5AA 500 50 50+50+4x100 10 6 (G oL T
npovissoAuTenb
SETAO550F40NSAA 550 50 50+5x100 11 6 CTOpOHHMiA
npovissouTensb
SETAO600F40NSAA 600 50 50+50+5x100 12 7 el b
npovsBoAnTenb
SETAO700F40NSAA 700 25 | 25+25+50+6x100 28 9 CTOPOHHuIA
npovissouTensb
SETAO900F40NSAA 900 50 50+50+8x100 18 10 GiepetTL
npovsBoAuTenb
65 KA c = 6 2100x1600x600 ~868
SETA1000F40N5AA 1000 50 50+50+9x100 20 11 TOPOHHV
npovisBoauTenb
SETA1150F40N5AA 1150 50 50+10x100 23 1 CreEebTiTl
Nnpov3BoAnTENb
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Perynnpyembie KOHAEHCAaTOPHbIE YCTAHOBKM

400B /50 Iy

Cnabo 3arpsisHeHHas ceTb

PedepeHc L UL PerynupoBaHue [3neKTpu4
P KBAp |cTyneHb ynip pwd.

CTyneHew |cTyneHei
YcTaHOBKM 6€3 BBOAHOro0 aBTOMaTNY€eCKOro Bbik/lovaTens

HaBecHble WKadbl, BBOA Kabens cHA3Y

KpaTkosp.

BblAEPXK.

TOK lcw

PekomeH-

AOBaHHbIV TUN

aBT. BbIK/.

IHHHHHHI

Fra6aputbl

BxLUXT, Mmm

SystemePact
SETAO125W40N5AB 125 25 25+50+50 5 3 CCBAOON 400A
SystemePact
SETAO137W40N5AB  137,5 125 | 12,5+25+50+50 11 4 CCBA00N 400A
£ L 3 1200x800x400
y
SETAO150W40N5AB 150 50 50+50+50 3 3 CCRA00N 400A
SystemePact
SETAO175W40N5AB 175 25 25+3x50 7 4 CCRAOON 400A
HanonbHble wkadbl, BBOA Kabens cCHU3Y
SystemePact
SETA0200F40N5AB 200 25 25+25+3x50 8 5 CCRE30N E30A
SystemePact
SETA0225F40N5AB 225 25 25+4x50 9 5 CCRE30M E30A
SystemePact
SETAO237F40ONSAB  237,5 12,5 12,5+25+4x50 19 6 CCBE30N E30A
SystemePact
SETAO250F40N5AB 250 25 25+25+4x50 10 6 CCRE30M E30A
SystemePact
SETA0275F40N5AB 275 25 25+5x50 11 6 CCBO30N E30A
SystemePact
SETAO300F40N5AB 300 50 6x50 6 6 CCRE30N E30A
BT 5 4 | 2100x800x600
SETAO350F40N5AB 350 50 50+3x100 7 4 TOPOHHMN
npounsBoanTeb
SETAO400F40NS5AB 400 50 50+50+3x100 8 5 CTOPOHHMI
nponssoanTenb
SETAO450F40N5AB 450 50 50+4x100 9 5 e eI
npounsBoanTeb
SETAO500F40NS5AB 500 50 50+50+4x100 10 6 CTOpOHHNiA
nponsBoanTenb
SETAO550F40N5AB 550 50 50+5x100 11 6 e el
npounsBoanTeb
SETAO600F40NS5AB 600 50 50+50+5x100 12 7 CTOpOHHNiA
nponsBoanTeb
SETAO700F40N5AB 700 25  25+25+50+6x100 28 9 Sloboid
nponsBoanTe/b
SETAO900F40N5AB 900 50 50+50+8x100 18 10 CTOPOHHMIA
ﬂpOMBBOAMTeﬂb
65KA1c 3 6 2100x1600x600
SETA1000F40N5AB 1000 50 50+50+9x100 20 1 TOPOHHMN
ﬂpOMBBOAMTeﬂb
SETA1150F40N5AB 1150 50 50+10x100 23 1 CTOPOHHMIA
npOM3BOAMTeﬂb
KoHAeHcaTOpHbIe YCTAaHOBKM HU3KOro HanpshkeHUs SystemeSet 43
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Perynnpyembie KOHAEHCAaTOPHbIE YCTAHOBKM

400B /50 Iy

3arpasHeHHasa ceTb

KoadduuymeHT
paccTpoiiku: 3,8

YacTtoTa
HaCTPONKMU:
190y

YcnoBus

aKcnayatauuu

* BHyTpu nomeLleHus

* Temnepatypa
oKpy>atoLLel cpeabl:
oT+1 po +35°C

* BnaxHocTb: f0 80%

*  MakcrmanbHas
BbICOTa Ha/, YPOBHEM
mMops: 2000 m

CraHpapThbl
* M3K 61921
* M3K61439-1/2

O6Lume xapakTepucTukun

3IIEKTpVI‘-IeCKVIe XapaKTepnctukm

HomurHanbHoe HanpsXeHne 400B-50Ty,

JlonycTnmble 3HaYeHUs OTK/IOHEH S +5%

eMKOCTU

MoakntoueHne TpexdasHoe

MoTepwn MoLHOCTYU <9 B1/KBAp An15 yCTaHOBOK C Apoccensimm
MakcrmManbHO AoNyCTUMbIIA 1,19 In Ana ycTaHOBOK € gpoccensamm 3,8

ANNTENBbHO BblAePX1BaeMbli TOK
(MpY HaNVYMKM TENNOBON 3aLLNTbI)

MakcnmanbHo gonyctumoe 1,1 xUn, 8 4 kaxable 24 4

nepeHanpsxeHue

3alumTa OT neperpys3ok 3almTa CTyneHen aBToMaTUYeCKMU BblKAOYaTeNa My 1
MOHUTOPUHT YPpOBHA THDU KOHTpO/InepoM

KaTeropusa nepeHanpsxeHuns Il - Ans cOOPHbIX LUMH LwKada

no FOCT P 50571.4.44-2019 | - ans uenen aBToMaTUKM

CTeneHb 3aLLUThI P31

LiseT RAL 7035

3almTa OT MexaHM4ecKoro ygapa IKO9

obonouku wkada

3aLTa oT NPSAMbIX MPUKOCHOBEHNA IPxxB

Mpvi OTKPBITON ABEPY

KoHTponnep
SystemeSet PFC C npotokonom Modbus

BBoAHOIA annapaT 3aLThl
YcTaHOBKM 6€3 BBOAHOIO MoaktoYeHNe YCTaHOBKY K LUMHAM
aBTOMAaTWN4ECKOro BbIKNtO4aTENA YKPM g0/1Ha 6bITh 3aLuyLleHa annapaToM 3aLimTbl B

pacnpejenntesibHOM yCTpOVICTBe Bbillle Mo uenn

YCTaHOBKW C BBOZHbIM aBTOMaTnyeckum  SystemePact CCB
BbIK/lOHYaTENEM

CTyI'IEHI/I KomMneHcaunnm

Tun cnnoBbIX KOHAEHCAaTOPOB SystemeSet Can 480B 50 'y
[nnTenbHo BbifepXnBaeMblli TOK: 2 In
3aLmTa OT U36bITOYHOrO AaBNEHUS

Pa3psigHble pesnctopbl 50B/1MmunH
(75B/2Mu1H pns kKoHAeHcaTopoBs >30KBAp)

AHTVPE30HaHCHBI Apoccenb SystemeSet DR
Tennosasd 3aLLTa TEPMOCTATOM

KoHTakTOpbI Cneumann3npoBaHHbIe KOHTAKTOPbI 419 KOMMYyTaLmn
KOHZEeHcaTopHbIX 6aTapei SystemePact M

3awmTa AB SystemePact CCB

KoHTponb Kone6aHuii TemnepaTtypbl
C nomolLbto TePMOCTaTa N KOHTpOoA1epa

NHTepdelic cBA3U

Modbus RS485

Tun yenu wkada XapakTepucTuKM NOAKIKYAEMOro K Lwkady
obopyAoBaHUs

Llenv nuTatoLLlein ceTun B COOTBETCTBUW C KaTa/lOroM

Llenv nuTaHNs COBCTBEHHbIX HYXA, Llenwn He TpebytoTca

Llenv TpaHcdopmaTOpOB TOKa BTopuyHble Lienu TT (5 BA - TOK BTOPUUYHOM 0B6MOTKM

(TT He BXOAAT B KOMMIEKT MOCTaBKW) TAunnn5A)

Llenv oT reHepaToOpHOU yCTaHOBKM CyXOW KOHTaKT OT reHepaToOPHOI YCTaHOBKM
(MpY HaAM4YMK Ha obbeKTe)

Llenv cnrHanmnsaumm ycTtaHOBKM Cucrema curHanmsaumm obbekTa

(Cyxme KOHTaKTbl)

Llenn ACY (RS-485) Cunctema ACY obbekTa

@ 44 KoHAaeHcaToOpHbIe YCTaHOBKU HU3KOro HanpshkeHmsa SystemeSet



Perynmpyemble KOHAEHCaTOPHbIe YCTaHOBKY
400B /50 Iy
3arpasHeHHasa ceTb

KoaddnumeHT pacctpoiiku: 3,8

YacTtoTa HacTpoiuku: 190 'y,

MoLlHoCTb, PerynupoBanue |anekTpuu. OTKAIOu. Tun raéaputbl
KBAp = . |CMNOCO6GHOCTb| aBT. BbIKJI. BxLUXI, Mmm
CTyneHe |cTyneHewn

YcTaHOBKU € BBOAHbLIM aBTOMaTU4YeCKUM BbiK/1loUaTe/1IeM

HanonbHble Wwkadbl, BBOA Kabens cCHA3Y

PedepeHc

SystemePact
SETAOO50F40P5AA 50 12,5 12,5+12,5+25 4 3 CCB250N 250A
SystemePact
SETAO075F40P5AA 75 25 25+50 3 2 CCR250N 250A
SystemePact
SETAO100F40P5AA 100 25 25+25+50 4 3 CCh250M 250A
SystemePact
SETAO125F40P5AA 125 25 25+50+50 5 3 CCB220N 250A
SystemePact
SETAO137F40P5AA 1375 12,5 | 12,5+25+50+50 11 4 CCRAO0ON 400A
SystemePact
SETAO150F40P5AA 150 25 25425+50+50 6 4 CCBAOON 400A
ovetemepact 4 | 2100x800x600 = ~450
y
SETAO175F40P5AA 175 25 25+50+100 7 3 CCRAOON 400A
SystemePact
SETAO200F40P5AA 200 50 50+50+100 4 3 CCBAGON 400A
SystemePact
SETAO225F40P5AA 225 25 25+50+50+100 9 4 o CCRE30M E30A
SystemePact
SETAO250F40P5AA 250 50 50+2x100 5 3 CCBE30N E30A
SystemePact
SETAO275F40P5AA 275 25 25+50+2x100 11 4 CCRE30M E30A
SystemePact
SETAO300F40P5AA 300 50 50+50+2x100 6 4 CCBO30N E30A
SETAO350F40P5AA 350 50 50+3x100 7 4 CTOPOHHMIA
npounssoanTenb
SETAO400F40P5AA 400 50 50+50+3x100 8 5 Sy 9. LT
npounsBoAnTeb
SETAO450F40P5AA 450 50 50+4x100 9 5 CTOPOHHMI
nponssoanTenb
c 3 5 2100x1400x600 ~952
SETAO500F40P5AA 500 50 50+50+4x100 10 6 TOPOHHMN
nponsBoanTesb
SETAO550F40P5AA 550 50 50+5x100 11 6 CTOpOHHNiA
nponsBoanTenb
SETAO600F40P5AA 600 100 6x100 6 6 ot
nponsBoanTeb
SETAO700F40P5AA 700 50 50+50+6x100 14 8 CTOpOHHNiA
nponssoanTeb
SETAO800F40P5AA 800 50 50+50+7x100 16 9 Sleboid
ﬂpOMBBOAMTeﬂb
SETAO900F40P5AA 900 50 50+50+8x100 18 10 CTOPOHHMIA
ﬂp0M3BOAMTeﬂb
65KA c 3 7 2100x2800x600  ~1904
SETA1000F40P5AA 1000 50 50+50+9x100 20 1 TOPOHHMN
ﬂp0M3BOAMTeﬂb
SETA1100F40P5AA 1100 50 50+50+10x100 22 12 CTOPOHHMIA
npOMBBOAMTeﬂb
SETA1150F40P5AA 1150 50 50+11x100 23 12 Sire| pEL T
npOMBBOAMTeﬂb
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Perynmpyemble KOHAEHCaTOPHbIe YCTaHOBKY
400B /50 Iy
3arpasHeHHasa ceTb

KoaddnumeHT pacctpoiiku: 3,8

YacTtoTa HacTpoiuku: 190 'y,

PekomeH-
AOBaHHbIA TN | Pazmep
aBT. BbIKJI.

KpaTkoBsp.
BblAepXK.
TOK lcw

MoLHOCTb,
KBAp

raéaputbl

L BxLUXT, mm

PerynupoBaHmne |aneKkTpuu.
CTyneHew |cTyneHei

YcTaHOBKM 6€3 BBOAHOro aBTOMaTNY€eCKOro Bbik/lloyaTens
HanonbHble Wwkadbl, BBOA Kabens cCHA3Y

SystemePact
SETAOO50F40P5AB 50 12,5 12,5+12,5+25 4 3 CCB250N 250A
SystemePact
SETAO075F40P5AB 75 25 25+50 3 2 CCR250N 250A
SystemePact
SETAO100F40PSAB 100 25 25+25+50 4 3 CCh250M 250A
SystemePact
SETAO125F40P5AB 125 25 25+50+50 5 3 CCB220N 250A
SystemePact
SETAO137F40P5AB 1375 12,5 | 12,5+25+50+50 11 4 CCRAO0ON 400A
SystemePact
SETAO150F40P5AB 150 25 25425+50+50 6 4 CCBAOON 400A
ovetemepact 4 | 2100x800x600 = ~450
y
SETAO175F40P5AB 175 25 25+50+100 7 3 CCRAOON 400A
SystemePact
SETA0200F40P5AB 200 50 50+50+100 4 3 CCBAGON 400A
SystemePact
SETA0225F40P5AB 225 25 25+50+50+100 9 4 CCRE30M E30A
35«kA/1 ¢ S Pact
ystemerac
SETA0250F40P5AB 250 50 50+2x100 5 3 CCBE30N E30A
SystemePact
SETA0275F40P5AB 275 25 25+50+2x100 11 4 CCRE30M E30A
SystemePact
SETAO300F40P5AB 300 50 50+50+2x100 6 4 CCBO30N E30A
SETAO350F40P5AB 350 50 50+3x100 7 4 CTOPOHHMIA
npounssoanTenb
SETAO400F40P5AB 400 50 50+50+3x100 8 5 Sy 9. LT
npounsBoAnTeb
SETAO450F40P5AB 450 50 50+4x100 9 5 CTOPOHHMI
nponssoanTenb
c 3 5 2100x1400x600 ~952
SETAO500F40P5AB 500 50 50+50+4x100 10 6 TOPOHHMN
nponsBoanTesb
SETAO550F40P5AB 550 50 50+5x100 11 6 CTOpOHHNiA
nponsBoanTenb
SETAO600F40P5AB 600 100 6x100 6 6 ot
nponsBoanTeb
SETAO700F40P5AB 700 50 50+50+6x100 14 8 CTOpOHHNiA
nponssoanTeb
SETAO800F40PSAB 800 50 50+50+7x100 16 9 Sleboid
ﬂpOMBBOAMTeﬂb
SETAO900F40P5AB 900 50 50+50+8x100 18 10 CTOpOHHuiA
ﬂp0M3BOAMTeﬂb
65KA1c 3 7 2100x2800x600  ~1904
SETA1000F40P5AB 1000 50 50+50+9x100 20 1 TOPOHHMN
ﬂp0M3BOAMTeﬂb
SETA1100F40P5AB 1100 50 50+50+10x100 22 12 CTOPOHHMIA
npOMBBOAMTeﬂb
SETA1150F40P5AB 1150 50 50+11x100 23 12 Sire| pEL T
npOMBBOAMTeﬂb
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Perynnpyembie KOHAEHCAaTOPHbIE YCTAHOBKM

400B /50 Iy

3arpasHeHHasa ceTb

KoadduuymeHT
paccTpoiiku: 2,7

YacTtoTa
HaCTPONKMU:
135Ty

YcnoBus

aKcnayatauuu

* BHyTpu nomeLleHus

* Temnepatypa
oKpy>atoLLel cpeabl:
oT+1 po +35°C

* BnaxHocTb: f0 80%

*  MakcrmanbHas
BbICOTa Ha/, YPOBHEM
mMops: 2000 m

CraHpapThbl
* M3K 61921
* M3K61439-1/2

O6Lume xapakTepucTukun

3IIEKTpVI‘-IeCKVIe XapaKTepnctukm

HomurHanbHoe HanpsXeHne 400B-50Ty,

JlonycTnmble 3HaYeHUs OTK/IOHEH S +5%

eMKOCTU

MoakntoueHne TpexdasHoe

MoTepwn MoLHOCTYU <9 B1/KBAp An15 yCTaHOBOK C Apoccensimm
MakcrmManbHO AoNyCTUMbIIA 1,19 In Ana ycTaHOBOK € gpoccensamm 3,8

ANNTENBbHO BblAePX1BaeMbli TOK
(MpY HaNVYMKM TENNOBON 3aLLNTbI)

MakcnmanbHo gonyctumoe 1,1 xUn, 8 4 kaxable 24 4

nepeHanpsxeHue

3alumTa OT neperpys3ok 3almTa CTyneHen aBToMaTUYeCKMU BblKAOYaTeNa My 1
MOHUTOPUHT YPpOBHA THDU KOHTpO/InepoM

KaTeropusa nepeHanpsxeHuns Il - Ans cOOPHbIX LUMH LwKada

no FOCT P 50571.4.44-2019 | - ans uenen aBToMaTUKM

CTeneHb 3aLLUThI P31

LiseT RAL 7035

3almTa OT MexaHM4ecKoro ygapa IKO9

obonouku wkada

3aLTa oT NPSAMbIX MPUKOCHOBEHNA IPxxB

Mpvi OTKPBITON ABEPY

KoHTponnep
SystemeSet PFC C npotokonom Modbus

BBoAHOIA annapaT 3aLThl
YcTaHOBKM 6€3 BBOAHOIO MoaktoYeHNe YCTaHOBKY K LUMHAM
aBTOMAaTWN4ECKOro BbIKNtO4aTENA YKPM g0/1Ha 6bITh 3aLuyLleHa annapaToM 3aLimTbl B

pacnpesenntesibHOM yCTpOVICTBe Bbillle Mo uenn

CTyﬂeHI/I KoMneHcauynn

Tun cnnoBbIX KOHAEHCAaTOPOB SystemeSet Can 525B 50T
[nnTenbHo BbifepXnBaeMblli TOK: 2 In
3alumTa OT 36bITOHHOrO AABNEHNSA

Pa3spsagHble pesuctopbl 50B/1MUH
(75B/2Mu1H pna koHAeHcaTopoBs >30KBAp)

AHTVPE30HaHCHBI Apoccent SystemeSet DR
Tennosas 3aLLMTa TEPMOCTATOM

KoHTakTopbl CneumannsnpoBaHHbIe KOHTaKTOPbI 419 KOMMyTaLun
KOHZEeHcaTopHbIX 6aTapei SystemePact M

3awmTta AB SystemePact CCB

KoHTposnb Kone6aHunii TemnepaTypbl
C nomolLbto TepMOCTaTa 1 KOHTpOA1epa

NHTepdeiic cBA3U

Modbus RS485

AononHutenbHoe o6opyAoBaHUE AN YCTAaHOBKMN

Tun yenu wkada XapakTepucTuKm NOAKIOHaEMOro K Lwkady
060pyA0BaHUSA

Llenv nuTatoLLen cetn B cooTBeTCTBUM C KaTanorom

Llenu nnTaHna cobCTBEHHbIX HYX/, Llenn He TpebytoTca

Llenv TpaHchopmaTOpOB TOKA BTopuyHble Lienu TT (5 BA - TOK BTOPUYHOM 0B6MOTKM

(TT He BXOAAT B KOMMIEKT MOCTaBKWN) TAnnn5A)

Llenv oT reHepaToOpHOU yCTaHOBKM CyXOW KOHTaKT OT reHepaToOPHOI YCTaHOBKM
(MpY HaAN4YMK Ha obbeKTe)

Llenu curHanvsaumm yctaHoBKM Cuctema curHanmsaumm obbekTa

(Cyxme KOHTaKTbl)

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

KoaddnumeHT pacctpoiniku: 2,7

YacTtoTa HacTpoiuku: 135 'y,

KpaTkoBsp. PekomeH-
PerynnpoBaHue |31eKTpumY. BbllepXX. |AOBaHHbIV TUN | Pasmep
CTyneHew (cTyneHeid| Tok lcw aBT. BbIK/I.

YcTaHOBKM 6€3 BBOAHOIr0 aBTOMaTU4YeCKOro BblK/lovaTens
HanonbHble Wwkadbl, BBOA Kabens cCHA3Y

MoLHOCTb,
KBAp

raéaputbl

L BxLUXT, mm

SystemePact
SETAOO75F40PSAG 75 25 25+50 3 2 CCB250N 250A
SystemePact
SETAO100F40P5AG 100 25 25+25+50 4 3 Ceb oD
Systemepact | | 2100X8006600 | =450
SETAQ125F40P5AG 125 25 25+50+50 5 3 CCB250N 250A
SystemePact
SETAO150F40P5AG 150 25 25+25+50+50 6 4 CCBAOON 400A
SystemePact
*
SETAO175F40P5AG 175 25 25+3+50 7 4 CCBAOON 400A
SystemePact
*
SETAO200F40P5AG 200 50 4+50 4 4 N
SystemePact
*
SETAO0225F40P5AG 225 25 25+4+50 9 5 CCBE30N 630A
Sstemepact | 5 2100X14001600 052
*
SETAO250F40P5AG 250 50 5+50 5 5 e
I KA C SystemePact
*
SETAO275FA0P5AG 275 25 25+5%50 1 6 CCRE30M E30A
SystemePact
*
SETAO300F40P5AG 300 50 6+50 6 6 Femem e
SETAO350F40P5AG 350 50 7%50 7 7 CTopoHHMY
nponssoanTenb
SETAOA00F40P5AG 400 50 8*50 8 8 CTOpoHHMY
npounseoaunTeb
SETAO450F40P5AG 450 50 9%50 9 9 CTOpoHHMT
npounssoanTenb
: - 7 2100x2800x600 ~1904
SETAOS00F40P5AG 500 50 10%50 10 10 R
npounsBoAnTeb
SETAO550F40P5SAG 550 50 11%50 1 1 CTOPOHHIY
nponssoanTenb
SETAOG00F40P5AG 600 50 12%50 12 12 CTOPOHHM/A
nponsBoanTesb
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Perynnpyemble KOHLEHCATOPHbIE YCTAHOBKY
KabenbHbIN BBOZ CBEPXY 400 B / 50 'y
Cnabo 3arpasHeHHasda ceTb / 3arpa3HeHHasa ceTb

3arpsisHéHHas
ceTb -

Ko3pPprumeHT
paccTpoivikm 3.8

YcnoBus

3KcnyaTauum

*  BHyTpu¥ nomeLleHns

* Temnepatypa
oKpYy>KatoLLel cpeabl:
oT+1 go +35°C

* BnaxHocTb: 0 95%

*  MakcrmanbHas
BbICOTa Haz YPOBHEM
mMops: 2000 m

CraHpapThl
° M3K61921
* M3K61439-1/2

O6Lume xapakTepucTukun

3neKTpI/I'-IECKI/Ie XapaKTepnctukum

HomurHaneHoe HanpsXeHne 400B-50Ty,

JlonycTnmble 3HaYeHUs OTK/IOHEH VA +5%

eMKOCTU

MoakntoueHne Tpex¢asHoe

MoTepu MoLHOCTY < 2.5 BT/KBAp a1 ycTaHOBOK 6€3 Apocceneli
<9 BT/KBAp 419 yCTaHOBOK C ApOCcensimu

MakcrmManbHO A0MNYCTUMbIIA 1,43 In ans ycTaHOBOK 6€3 gpocceneii

ANNTENBHO BblAEPXN BaeMblIi TOK

(MPV HaNMYMN TENNOBONA 3aLLTbI) 1,19 In Anga yctaHOBOK € gpoccensamun 3,8

MakcrmasnbHOo gonycTrmMoe 1,1 xUn, 8 4 kaxable 24 4

nepeHanps>xeHune

3aLumTa OT Nneperpysok 3alumTa cTyneHen aBToMaTUYeCKMU BbIK/IKOUaTeNAMM U
MOHUTOPUHT ypoBHA THDU KOHTpO/INepom

KaTeropusa nepeHanpsxeHuns Il - Anst COOPHbIX WNH LwKada

no FOCT P 50571.4.44-2019 | - ansa uene aBToMaTUKM

CTeneHb 3aLLUNThI P31

LiBeT RAL 7035

3almTa oT MexaHM4eckoro yaapa 1KO9

06on04KkM LwKada

3aLyuTa oT NPSMbIX MPUKOCHOBEHUIA IPxxB
npw OTKPbITOM ABEPU

SystemeSet PFC C npotokonom Modbus
YcTaHoBKM 6e3 BBOAHOTO MoaKNtoYeHNe yCTaHOBKM K LUMHAM UV 60NTOBbIM
aBTOMaTMYeCcKoro BblkatoyaTens Knemmam

YKPM gonxHa 6bITb 3aLl/LieHa annapaToM 3aLlmThbl B
pacrnpezennTesibHOM YCTPONCTBE BblLLe MO Lenu
YCTaHOBKW C BBOZAHbIM SystemePact CCB
aBTOMAaTWYECKNM BbIKNOYaTEIeM
CTyneHn KoMneHcauumn
Tun cnnoBbIX KOHAEHCAaTOPOB SystemeSet Can 400B 50 Iy ansi ycTaHOBOK 6e3 gpoccenei
SystemeSet Can 480B 50 'ty AN yCTaHOBOK C pOCCeNiMum
[nnTenbHo Bblaep>XnBaeMblli TOK: 2 In
3allpmTa OT N36bITOYHOrO AaBEeHNS
PaspsigHble pesncTopbl 50B/1MurH
(75B/2MviH pns koHAeHcaTopoBs >30kBAp)

AHTMPE30HaHCHBI Apoccenb SystemeSet DR
TennoBag 3aLyMTa TePMOCTAaTOM

KoHTakTOpbI CneumanmsnpoBaHHble KOHTaKTOPbI 4151 KOMMYTaLMmn
KOHZEeHCcaTopHbIX 6aTapeli SystemePact M

3awmrta AB SystemePact CCB

KoHTponb KonebaHWii TeMnepaTypbl
C NMOMOLLILKO TEPMOCTaTa 1 KOHTPO/1I/1epa

UNHTepdelic cBA3U

Modbus RS485
Tun yenu wkada XapakTepuCcTKM MOAKNHYAEMOro K LKady 0bopyAoBaHNS
Llenu nuTatoLLel cetn B cooTBeTCTBUM C KaTasiorom
Llenv nnTaHna cobCTBEHHbIX HYX/, Llenn He TpebytoTca
Llenn TpaHcdopmaTOpoOB TOKa BTopuyuHble Lenu TT (5 BA - TOK BTOPUYHON 06MOTKM
(TT He BXOAAT B KOMIMJIEKT MOCTaBKM) 1TAnnn5A)
Llenv oT reHepaToOpHOU YCTaHOBKM CyXOW KOHTaKT OT reHepaTOPHOI YCTaHOBKM
(MpY HaAN4YMM Ha o6 bekTe)
Llenv cnrHannsaumm ycTtaHoBKM Cucrema curHanmsaumm obbekta
(cyxme KOHTaKTbl)
Llernn ACY (RS-485) Cuctema ACY obbekTa
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Perynnpyemble KOHLEHCATOPHbIE YCTAHOBKY
KabenbHbIN BBOZ CBEPXY 400 B / 50 'y
Cnabo 3arpasHeHHasda ceTb / 3arpa3HeHHasa ceTb

Cna6o 3arpsasHéHHas ceTb

OTKAou.

PedepeHc PerynupoBaHue |anekTpuu.

cTyneHew (cTyneHeii
YcTaHOBKU € BBOAHLIM aBTOMaTN4YeCKMM BbiK/lloHaTenem
HaBecHble WwiKadbl, BBOA Kabens ceepxy
SETAO012WA40N5AK 12,5 3

3+3+6,3 4 3

Crnoco6HOCTb

Tvin
aBT. BbIKJI.

Systeme9 32A

ra6aputbl

BxLWIXI, Mmm

10KA 1 700x500%x250
SETAO032W40N5AA 32 6,3 6,3+12,5+12,5 5 3 Systeme9 63A
SystemePact
SETA0037W40N5AK 375 6,3 6,3+6,3+12,5+12,5 6 4 CCB160F 125A
SystemePact
SETAO050W40N5AK 50 6,3 6,3+6,3+12,5+25 8 4 CCB160F 160A
36KA SystemePact 2 800x800x300
SETA0075W40N5AK 75 25 25+25+25 3 3 CCB250F 200A
SystemePact
SETA0T00W40N5AK 100 25 4x25 4 4 CCB250F 250A
SystemePact
SETAQ125W40N5AK 125 25 25+50+50 5 3 CCBAOON 400A
SystemePact
SETAO150W40N5AK 150 50 3x50 3 3 50KkA CCBA0ON 400A 3 1200x800x400
SystemePact
SETA0175WA40N5AK 175 25 25+3x50 7 4 CCBAOON 400A
HanonbHble Wwkadbl, BBOA kabens cBepxy
SystemePact
SETA0200F40N5AK 200 25 25+25+3x50 8 5 CCB630N 630A
SystemePact
SETAO300F40N5AK 300 50 6x50 6 6 CCB630N 630A
50 KA c N 4 2100x800x600
SETAO350F40N5AK 350 50 50+3x100 7 4 ToporHmn
npovssoanTenb
SETAO400F40N5AK 400 50 50+50+3x100 8 5 CTOpOHHN
npov3sBoAnTeNb
KpaTkoBp. PekomeH-
PedepeHc L FLALLE PerynupoBaHune |aneKkTpuu. BblAepXX. |A0BaHHbIV TUN| Pasmep JELLT
KBAp CTyneHb - o BxLLUXI, mm
CTyneHew (cTyneHew| Tok lcw aBT. BbIKJI.
YcTaHOBKM 6€3 BBOAHOro aBTOMaTNY€eCKOro Bbik/llovaTens
HaBecHble WwKagbl, BBoA Kabens csepxy
SystemePact
SETAO0125W40N5AC 125 25 25+50+50 5 3 CCB40ON 400A
SystemePact
SETA0150W40N5AC 150 50 50+50+50 3 3 30 KA/T C CCB40ON 400A 3 1200x800x400
SystemePact
SETAO0175W40N5AC 175 25 25+3x50 7 4 CCBA400ON 400A
HanonbHble wKadbl, BBOA Kabens ceepxy
SystemePact
SETA0200F40N5AC 200 25 25+25+3x50 8 5 CCB630N 630A
SystemePact
SETAO300F40N5AC 300 50 6x50 6 6 CCB630N 630A
35KA/1 ¢ c . 4 2100x800x600
SETAO350F40N5AC 350 50 50+3x100 7 4 TOpOHHuN
nponssoAanTeNb
SETAO400F40N5AC 400 50 50+50+3x100 8 5 CTOPOHHMIA
npou3BoAnTE b
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Perynnpyemble KOHLEHCATOPHbIE YCTAHOBKY
KabenbHbIN BBOZ CBEPXY 400 B / 50 'y
Cnabo 3arpasHeHHasda ceTb / 3arpa3HeHHasa ceTb

CunbHo3arpsisHéHHas ceTb, KO3PPULMEHT paccTpouikm 3.8

OTKAouY. Tvin
CrMoco6HOCTb| aBT. BbIKJI.

ra6aputbl

PedepeHc PerynupoBaHue |anekTpuu.

cTyneHew (cTyneHeii
YcTaHOBKU € BBOAHLIM aBTOMaTN4YeCKMM BbiK/llovaTenem
HanonbHble wKadbl, BBOA Kabens ceepxy

BxLWIXT, 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
SETAO0125F40P5AK 125 25 25+50+50 5 CCB250N 250A
SETA0137F40P5AK 137,5 12,5 12,5+25+50+50 1 CSCyBSZg?l\?Z%COtA
Sy E——— 4 2100x800x600 | ~450
SETAQ0150F40P5AK 150 25 25+25+50+50 6 CCB400N 400A
SystemePact
SETA0200F40P5AK 200 50 50+50+100 4 CCB400N 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 CropokHMy
npounssoanTenb
SETA0400F40P5AK 400 50 50+50+3x100 8 CTOPOHHMYA
npousBoAnTeNb
SETA0450F40P5AK 450 50 50+4x100 9 CTOpOHHMIA 5 2100x1400x600 ~952
npoussoanTenb
SETAO500F40P5AK 500 50 50+50+4x100 10 CTOPOHHMIA
npousBoanTenb
SETAO600F40P5AK 600 100 6x100 6 CroporHuy
npovssoanTenb

PekomeH-

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

ra6aputbl
BxLWIXI, Mmm

MowHoCTb,
KBAp

PedepeHc

YcTaHOBKM 6e3 BBOAHOr0 aBTOMaTNYeCKOro BbiK/loyaTens
HanonbHbie WwKadbl, BBOA Kabesnisi cBepxy

SystemePact
SETAO050F40P5AC 50 12,5 12,5+12,5+25 4 CCB250N 250A
SystemePact
SETAO075F40P5AC 75 25 25+50 3 CCB250N 250A
SystemePact
SETAO0100F40P5AC 100 25 25+25+50 4 CCB250N 250A
SystemePact
SETAO0125F40P5AC 125 25 25+50+50 5 CCB250N 250A
SystemePact
SETAO0137F40P5AC 137,5 12,5 12,5+25+50+50 11
Cg;‘:g&':::cof‘ 4 | 2100x800x600  ~450
SETAQ0150F40P5AC 150 25 25+25+50+50 6 CCB400N 400A
SystemePact
SETA0200F40P5AC 200 50 50+50+100 4 CCB40ON 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
SETAO0300F40P5AC 300 50 50+50+2x100 6 CCB630N 630A
SETAO0350F40P5AC 350 50 50+3x100 7 CTopoHHMY
nponssoAnTeNb
SETAO400F40P5AC 400 50 50+50+3x100 8 CTOpOHHMY
npounseoanTenb
SETAO450F40P5AC 450 50 50+4x100 9 CTOpOHHniA 5 | 2100x1400x600 ~952
nponssoanTenb
SETA0500F40P5AC 500 50 50+50+4x100 10 CTOPOHHuY
npounseoanTenb
SETAO600F40P5AC 600 100 6x100 6 CTOPOHHMIA
nponsBoanTesb
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CTpyKTypa pedepeHca YKPM

00660600

z

@ JlnHelika npoayKkumu Tun KomneHcayuu
SET: SystemeSet A: perynnpyemMas (aBToMaTmyeckas)

@ MowHoCTb
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: 275kBAp 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

@ Tuyn 0605104KMN HanpshkeHune
W: HaBecHoW wKad 40: 400 B

F: HanonbHbIN WKad

@ YPOBeHb 3arpssHeHunsa cetu YHacTtoTa
N: cnabo 3arpsa3HéHHas ceTb 5:50 Iy,
P: 3arpsAsHéHHas ceTb

Oonuwun

Cna6o 3arpsisHéHHas ceTb

AA: ¢ BBOAHbIM aBTOMaTNYECKMM BbIK/lOUaTenem, kabenbHblli BBOA CHU3Y
AB: 6e3 BBOAHOIr0 aBTOMaTUYeCKOro Bblk/toUaTens, kabenbHbli BBOJ, CHU3Y
AK: c BBOZHbIM aBTOMAaTM4YeCKMM BbIK/lOUaTeNeM, KabenbHbl BBOJ, CBEpXY
AC: 6e3 BBOZAHOro aBTOMaTNYeCcKoro Bblk/touaTtensi, kabenbHblli BBOZ, CBEPXY

3arpsisHéHHasA ceTb

AA: c BBOAHbIM aBTOMaTUYeCKMM BblK/toHaTeeM, kKabenbHbI BBOJ CHU3Y, KOIPULMEHT paccTpoliki 3.8
AB: 6e3 BBOAHOro aBTOMaTNYeCcKoro Bblk/touaTens, kabenbHblli BBOZ CHU3Y, KO3QOULIMEHT PaccTPoliky 3.8
AK: ¢ BBOAHbIM aBTOMaTUYeCKMM BblKItoUaTeeM, kabenbHbli BBOA CBepXy, KO3bGdULIMEHT paccTporikm 3.8
AC: 6e3 BBOAHOI0 aBTOMaTUYeCKOro Bblk/toUaTens, kabenbHblli BBOJ CBepXY, K03dduLUmeHT paccTporikm 3.8
AG: 6e3 BBOAHOIO aBTOMaTUYeCKOro Bblk/oHaTeNs, kabenbHblli BBOA CHU3Y, KO3GOULIMEHT paccTporikn 2.7
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KoappuumeHT MOLLHOCTM Hanbonee
PACMNPOCTPAHEHHbIX MPUHUMAKLWNX YCTPOWCTB

MpakTUyecknin pacyeT peakTUBHO MOLLHOCTI

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

OgHa da3a (pa3a + HenTpanb) S=Bxl P=BxIxcoso P=BxIxsine

OgHa dasa (dpa3a + dpasa) S=UxlI P=UxIxcoso P=UxIxsinoe

Mpumep: 10 KBA 5 kBT 8.7 KBAp

Harpyska 5 kBt

Cos ¢=0,5

Tpw dpassl (3 hasbl v S=v3xUxI P=v3Ulcoso Q=Vv3Ulsing

3 pasbl + HelTpanb)

Mpumep anekTpoaBuraTens 65 KBA 56 kBT 33 kBAp

cPn=51«kBr

cos ¢=0,86

KMA=0,91

PacueTbl A8 NprMepa ¢ TpeMsi GpasaMu MPON3BOAUANCE CEAYOLLIM 06pa3om:

Pn = MOLLHOCTb, NojaBaeMas Ha BpallaroLlytocd ocb =51 kBT

P = notpebnsgemas akTBHas MOLLHOCTb =Pn/p =56 kBT

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

Q = 5T+ P2 =V65T+562 =33 kBAp

CpeaHwne 3HaveHVsa KoaddurLmeHTa MOLLHOCTA A5t Pa3/INYHBIX HAarpy3ok npueejeHsbi
HMXKe.

Koa¢pduumeHTbl MOWLHOCTU ANA Hanbonee
pacnpocTpaHeHHbIX TUNOB NoTpeébuTenei

YcTpoiicTBO Harpy3ka |cos ¢ tg o
MpoCTOM aCMHXPOHHBbIV 3neKTpoABUraTenb 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 HakanMBaHWA 1 0
PyopecueHTHbIe 1amnbl 0,5 1,73
[a3opa3psAgHble namnbl 0,4-0,6 2,29-1,33
Meun conpoTmBneHns 1 0
VIHAYKLVOHHbIE Neyn 0,85 0,62
[nsnekTpuyeckune neun 0,85 0,62
AnnapaT 419 KOHTaKTHOW 3/1eKTPOCBapKu 0,8-0,9 0,75-0,48
CTaumoHapHble ogHodasHble LieHTPbl AYyroBol CBapKu 0,5 1,73
MOoBOPOTHbIE LIeHTPbI AyrOBOW CBapKM 0,7-0,9 1,02
TpaHcpopMaTopbl/BINPAMUTENN AN1A AyTOBO CBapKM 0,7-0,9 1,02-0,75
JlyroBble neyn 0,8 0,75

Cos ¢ Haubonee pacnpocmpaHeHHsIX ycmpolicme.

@ 54 Mpuno>xeHue



Koraa cnegyeTt NprMeEHATb HEPErYVPYEMYHO
KOMMEeHCaLUM pPeakTUBHOW MOLLHOCTWA?

gi

i

Puc. 1. [lepemoku MowHoCcmMu

8 3/1eKMpPoyCMaHo8Ke ¢
mpaHcpopmamopom 6e3

KoMneHcayuu

y

o'¢

Puc. 2. [lepemoku MoujHocmu

8 3/1eKmpoycmaHoske,

8 Komopol mpaHcpopmamop
KOMNEHCUpo8aH Hepezynupyemoli
koHOeHcamopHoli 6amapeeli

Heperynupyemasa KomneHcauus peakTUBHOI MOLLHOCTI
TpaHcpopmaTopa

TpaHchopmaTop NoTpebisieT peakTVBHYH MOLLHOCTb, KOTOPYH MOXHO
NpUBAN3UTENIBHO OMpeaenTh, 406aBUEB:
*  GUKCMPOBAHHYH YaCTb, KOTOpPasA 3aBUCUT OT TOKa HaMarHuJBaHus 6e3 Harpysku lo:
Qo=loxUnxvV3
°  YaCTb, NPOMOPLMOHANLHYIO KBAaApaTy MOMHOM MOLLHOCTY, KOTOPYH OH Mepejaaer:
Q = Usc S?/Sn
Usc: HanpsixeHre KOPOTKOro 3aMblkaHWs TpaHChOPMaTopa B e4MHNLIAX MOLLHOCTYA;
S: No/IHas MOLLIHOCTb, NepejaBaemas TpaHCcGOPMaTopoM;
Sn: nosiHas HOMVHabHas MOLLHOCTL TpaHchopmMaTopa;
Un: HOMVHAabHOE HampsxeHne Mexay dasamu.

O6Lwas noTpebasieMasi TPaHCPOPMATOPOM PeakTUBHAS MOLLHOCTL COCTABISAET:
Qt=Qo+Q.

Ecnn Takasi KOMNeHcaums MPOBOANTCS UHAMBUAYANbHO, TO OHAa MOXET BbIMOHATLCS Ha
KnemMMax camoro TpaHchopmatopa.

Ecnn komneHcauus npumeHseTcs rnobanbHo, C KOMMAeHcaumel Harpyskm Ha LWnHe
OCHOBHOrO pacnpeAennTenbHOro yCTPomcTBa, TO Heperyanpyemas KommneHcaums
MOXET MPUMEHATLCS, MPY YCIOBMM YTO 06LLas MOLLHOCTL He npeBbiwaeT 15 % oT
HOMMWHaNbHOWM MOLLHOCT TpaHCcPopmaTopa (B MHOM Clydae Heo6X0AMMO MPUMEHATH
KOHZEHCaTopHble baTapeun C aBTOMaTUYeCKM peryanpoBaHuem).

3HayveHus I/IH,CI,I/IBI/IAyafIbHOVI KoMneHcaunn anga KOHKpPeTHoro TpchquplvlaTopa, B
3aBUCMOCTV OT HOMUHATBHOW MOLUHOCTN Tpchq)opmaTopa, npmeejeHbl B Ta6ﬂI/IL|,e
HWXe.

TpaHcdopmaTop MacnsiHbIA Cyxoii

S (kBA) | Usc (%) | be3 Harpysku | Harpyska | be3 Harpysku | Harpyska

100 4 2,5 59 2,5 82

160 4 37 9,6 3,7 12,9

250 4 53 14,7 5,0 19,5

315 4 6,3 18,3 57 24

400 4 7,6 22,9 6,0 29,4

500 4 9,5 28,7 7,5 36,8

630 4 11,3 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 5, 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 NprMeEHATb HEPErYVPYEMYHO
KOMMEeHCaLUM pPeakTUBHOW MOLLHOCTWA?

Heperynupyemas KoMmneHcauus peakTUBHOA MOLLHOCTM
aCUHXPOHHOIO 3/1IeKTpoABUraTens

KoappnumeHT MOLLHOCTI 3nekTpoaBurateneli 06bl4YHO 0UeHb HU30K Npu paboTe

6e3 Harpysku 1 HMU30K MpY HOPManbHORM 3KCnIyaTaummn. Nos3ToMy Ans Takoro Tmna
noTpebuTener pekomMmeHAyeTcst yCTaHOBKa KOHAEHCAaTOPHbIX 6baTapeli. B Tabnuue Huxe,
B KayecTBe NpumMepa, NpescTaB/ieHbl 3Ha4YeHWS MOLLHOCTU KOHAEHCATOPHbIX YCTaHOBOK
B KBAp, cOOTBETCTBYIOLLME PA3INYHON MOLLHOCTI 3/1eKTpoABuraTeneil.

HomuHanbHas Konun4yecTtBo 060poTOB B MUHYTY

MOLLIHOCTb 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 11 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 ¢ BbICOKOW NHep-
LeR, OH MOXeT NPOAO/IXaTb BpaLLaTbCA Nocae NpepbiBaHNS HaNpPsXKeHUst NMUTaHNS,
NCMONb3Yst CBOKO KMHETWUECKYH SHEPTUIO, 1 CAMOBO36YXaTbCA OT KOHAEHCaTOPHOM
6aTapew, yCTaHOB/IEHHOW Ha ero knemmax. KoHzeHcaTopbl BblaloT peakTUBHYH 3Hep-
rnto, Tpebyemyto 419 ero paboTbl B pexrMe aCMHXPOHHOrO reHepaTtopa. Takoe camo-
BO36Yy>XXAeHMe NPUBOANT K COXPaHEHMIO HaMPsXKeHWs), a MHOM4a K cepbe3HbIM nepeHa-
NPSKeHUAM B Lienu.

_[] TPQGOBaHVIﬂ K KOMNeHCaunun Aansa aCUHXPOHHbIX
aneKTpoABUraTenen
B cniyyae yCTaHOBKU KOHAEHCATOPOB Ha KJIEMMbI 3/1IeKTpoABUraTens

) Bo n3bexaHme onacHoro nepeHarnpsaXeHmsd B Uenn scneactene asneHnsa
4 CaMOBOB6y)KAEHI/IF|, y6ep,|/|Ter, YTO MOLLHOCTb KOHAeHcaTOpHOVI 6aTape|/| coOoTBeTCTBYEeT

@ caiepyrouleMy HepaBeHCTBY

Puc. 3. YcmaHoeka Qc<0,9v3Unlo

KOoHOeHcamopos Ha B

Py lo: cna Toka anekTpoaBuratens 6e3 Harpysku lo MoxeT 6bITb OLEeHeHa Mo
37ekmpodsuzamens cnegytroLLemy BblpaxeHuto: 1o =2 In (I - cos ¢n)

° In: 3HaYeHVe HOMUHANLHOM CUbI TOKA 31EKTPOABUraTENS;

* COS @ N: COS @ NeKTpoABUraTenst NPy HOMUHANbLHOM MOLLHOCTY;

m m * Un: HOMUWHanbHOe HanpsixeHve mexay dasamu.

B cny4yae napannenbHoW yCTaHOBKM KOHAEGHCAaTOPOB C pa3feNibHbIMMN
MexXaHU3MaMu ynpaB/ieHus

Bo nsbexaHvie ornacHoro nepeBo3byXAeHWs B LEENK Mo npuyHe camoBo36yxaeHust
NN B ClyYasix, KOr4a aNeKTpoABmUraTesb 3arnyckaeTcs npy noMoLy crneumanbHoro
pacnpesennTensHOro YCTpoiCTBa (pesncTopbl, peakTopbl, aBToTpaHCchopMaTophl),

Puc. 4. lapannenshas KOHZEeHCaTopHble baTapen BKIOYAKTCS TOLKO Nocae nycka.

ycmaHoska

KOHOEHCAMOPOE € Tak e KOHAeHCaTOpHbIe 6aTapeu Ao/KHbI OTKNHYATLCA A0 OTK/IUYEHUS NMUTaHNA
pasoentHbIMu anekTpoasuratens. Taknum 06pasom, peakTBHas MOLLHOCTb 3/1eKTPOABUIaTeNs MOXET

mMexaHusmamu

ynpasnenus 6bITb MOSIHOCTBIO KOMMEHCVPOBaHa Ha NOTHOV Harpyske.

I'Ipe,qynpexp,eHme: eC/i HECKOJ/IbKO KOHAEHCATOPHbIX 6aTape|7| AAHHOIo TMna
coeNHAKTCA B OAHOI\/‘I CeTn, AOJIXXHbI YCTaHaB/INBaTbCA PeakKToOpbl OrpaHn4yeHmna
MyCKOBOro TOKa.
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ABTOMaTM4yeckad KoMmneHcaumna:.
COBETbl MO MOHTAXy

Puc. 5. CxeMa nodknroYeHUs K
00UHOYHOU WUHe HU3K020
HaNps»XeHus U pacnosoxeHue
mpaHcpopmamopa moka

Puc. 6. CxeMa noOKnrOYeHUs K
He3a8UCUMbIM WUHAM HU3K020
HONPSXEHUSA U pacnosoxceHue
mpaHcpopmamopos moka

T

Puc. 7. Cxema 04151 pasnu4HsIx
mpaHcpopmamopos,
NOOKA0YaEMbIX NAPA/AENLHO,
U pacnonoxeHus
mpaHcpopmamopa (TT)

KomneHcauumsa ana oguHOYHOMN LLUMHbI
o6wan nipopmaums
YcTaHoBKa ¢ OAI/IHO‘-IHOI7I LUMHOM HMU3KOro HanpsaXXeHna NpMeH[aeTca Hanbonee yacTo.

YCTaHOBKM TaKoro tuna TpE6yIOT BO3MOXHOCTU N3MEHEHNA peaKTVIBHOI7I MOLLHOCTI C
y4yeToM paHee onpejeneHHbIX MeTO40B.

Mpv KOMMNeHcaLmMmM NCNob3yTcs BCe NprYeMHble YCTPOCTBa YCTaHOBKM, a Ca Toka
TpaHchopmaTopa Toka onpejensieTcs B COOTBETCTBUM C MOAHOM CUIOI TOKa, MPOX0oas-
LLIero Yepes rnaBHbIV 3aLWMTHBIN BblkAtOYaTeb.

Mepbl 6e30MacHOCTU NPU MOHTaXe

Kak ykasaHo Bbille, HE06X0AMMO 06ecrneyUnTb 4ONONHNTENbHYH YCTAaHOBKY TPaHCOp-
MaTopa ToKa, C TeM UTOBbl OH MOT CUUTLIBATL 06LLEee NOTpebieHNe YCTaHOBKMY.

TpaHcdopmaTtop Toka (CT) Ao/KeH bbITb YCTAaHOB/IEH B COOTBETCTBUN C pUC. 5. Ero ycTa-
HOBKa B NtOBOM 13 MeCT, OTMeYeHHbIX KpecTamu, NpuBeJeT K HenpaBuabHO paboTe
BCel CnCTeMbI.

KomneHcauusa ¢ HeCKOJIbLKUMU LUHaMU
He3zaBncuMble LUMHbI HU3KOI0o Hanpsh)XeHus

Jpyroii onuueli Npy ycTaHoBKe SIBASIETCS NMPYMEHeHNe HeCKOIbKUX He3aBUCUMBbIX LLINH,
OT KOTOPbIX He TpebyeTcs NoAKIOYEHME K ABYM UAEHTUYHBIM TpaHcpopmaTopam. Mo
3TOW NpUYMHe TpeboBaHNS K peakTUBHOM MOLLHOCTY ByAyT PasnnyHbIMU A8 KaX 0
N3 LLWH 1 JO/IKHBI OLIEHMBATLCSA MO OTAENbHOCTU C UCMO/b30BaHNEM OMUCAHHBIX BblLlie
MeTOAOB.

Mpv KOMMEHCcaLMM NCNob3yTCsA BCe NMPUEeMHbIe YCTPOCTBA YCTaHOBKM, a Ca Toka
TpaHcGOpMaTOPOB TOKa ONpeAensieTcs B COOTBETCTBUM C MOAHOM CUIOM TOKa, MPOX0as-
LLlero yepes rnaBHbIM 3aLUTHBIN BbIKIOYaTe b,

Mepbl 6€30MacHOCTU NPU MOHTaXKe

Tak e, Kak 1 B NpejblayLLem cyyae, pacrnonoxeHne Kaxaoro tpaHcopmaTopa Toka (CT)
HeobxoAMMo byAeT BblIOMpaTb aHaNorM4HbIM 06pa3omM, YTobbl TpaHCHOPMaTOpPbl MO
CUNTBIBATb 3HaYEHUST KOMIMEHCALMN B KaXA0M 13 YacTel yCTaHOBKM MO OTAENbHOCTH.

KomneHcauusa gns WNHbI, NTNTaeMOW HECKONIbKUMM
TpaHcpopmaTopamm

B otnnyme ot onmcaHHbIX Bbille YCTaHOBOK, B ,CI,aHHOIZ YCTaHOBKe TpaHC(])OpMaTOpr
MNOAKNHYAKTCA NapaanesibHO CO CTOPOHbI HN3KOTO Hanpsa>XXeHuA.

PaspenbHble pacnpegenuntenbHble TpaHchopMaTopbI

KomneHcauums B Takoli ycTaHOBKe o6ecreyrBaeTcst yCTaHOBKOM BYX aBTOMaTUYeCKX
6aTapeli 1 COOTBETCTBYHOLLMX UM TpaHCGOPMATOPOB ToKa.

PaBHOLEeHHble pacnpeaennTenbHble TpaHCOPMaTOPbI

B Takom cnyyae BO3MOXHO 06ecneymTb KOMMeHcaL o 04HON KOHAEeHCAaTOpHOM baTa-
peeii, KOHTPOJIIEp KOTOPOI NUTAeTCA OT CyMMUpYtoLLero TpaHchopmaTopa, KoTopebll B
CBOI ouepesb 3annUTbiBaeTCs OT ABYX TPaHCPOPMaTOPOB TOKa KaxAoro 13 pacnpesenu-
TeNbHbIX TPaHCGOPMaTOPOB.

MakcrmanbHoe KONMYecTBo CyMMUPYHLLIMX BBOAOB 5 (pUc. 7).

Mepbl 6€30MacHOCTU NPU MOHTaXKe

° PasgenbHble pacnpesenutenbHble TpaHCOPMaTOpbI:
Kaxpaas 6atapesi NMTaeTcst OT OTAENbHOIo TpaHcopmaTopa ToKa, NoAKIYaEMOro
K BbIBOAY KaXZ0ro TpaHchopmMaTopa. HacTpoiika 1 MOHTax A0/KHbI MPOU3BOANTLCS
TaK Xe, KaK B CJly4ae ¢ He3aBUCMMbIMU LLUMHAMU.

* PaBHOLeHHbIe pacnpegennTeNbHble TPaHCOPMATOpbI:
MpwY KOMMEHCALMM NCMOb3YeTCs OAHAa KOHAEHCaTopHas 6aTapes 1 eAMHCTBEHHOM
Mepoii NPesoCTOPOXHOCTY NPY BBOAE B IKCMyaTaLMIO SIBASETCS ClejytoLLlee: COOT-
HoLueHwue C/K, KoTopoe AOMKHO 6bITb 3aMpPOrpaMMrpPOBaHO B KOHTPOJIEP, JOIKHO
YUNTBIBATL CyMMY BCEX TPAHCHOPMATOPOB TOKA, MUTAOLLMX CYMMUPYHOLLMIA KOHTYP.
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ynpasnerivie Pdursunuyeckoe m aneKTpmyeckoe yrnpabBieHme

A Tpebyemoe 3HaueHne Q

OnpeaeneHve aBToMaTN4ecKol KOHAEHCAaTOpHO 6aTapeu

TpEMﬂ nokasatendamu, onpegendarowMmm aBToMaTnyeckyro KOHAeHCAaTOPHYH 6aTape+o,

ABNAKTCA!

* MoLwHoCTb 6aTape|/| B KBAp, KOTOpaga onpeAenderTcd BbIMONIHEHHbIMK pacyeTaMn A
3aBUCUT OT OO BLEKTMBHOIO COoso, KOTOprVI AOJDKEeH NoAAepXXMBaTbCA B CeTU.

* HomuHanbHoe Hanps>keHne - A0/IKHO BCerjga paBHATbLCA UM NMpeBbIllaTh
Hanps>keHne ceTu.

I [ | ° PerynnpoBaHue batapen c ykasaHnem ¢pusnyeckmnx ctyneHein batapeun.

[ | I II I [ ] dunsunyeckoe ynpasneHue

122 t CTyneHu ¢mn3nYeckoro peryanpoBaHnsa aBTOMaT4eckolr KOHAeHCaTOpHOM baTapen
Puc. 8. MNocredosamensrocmu YKa3bIBaKOT Ha COCTAB U KONIMYECTBO BXOASLLMX B HEe Y3/10B «KOHAEHCATOP-KOHTAKTOP».
1.1.1.1u1.2.2.2.

OB6bIYHO 3TO BbIpaXaeTcs Kak OTHOLLEHME MeXAY MOLLHOCTLIO MepBOW CTyNeHU 1
MOLLHOCTbH OCTaNbHbIX CTYNeHeN.
lMpumep:

3nekTpuyeckoe bamapes Ha 70 kBAp, copmupoeaHHas u3 credyrouyux cmyneHedi: 10 + 20 + 20 + 20, ¢ pe2ynuposaHuem
perynupoBaHue

Puanveckoe no 1.2.2.2, npu 3mom MOWHOCMs nepeoli cmyneHuU pasHa NOA0BUHE MOUWHOCMU KaXcOoll u3
perynvposanne nocaedyrowux cmyneHedl.
Apyaas 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
Puc. 9. B npagunsHo nodo6paHHoll MOKasaHo B NpumMepe.

KoHOeHcamopHol 6amapee 0o/miceH o
CyLecmeoeams 6anaHe Mexcdy PerynupoBka 419 obecneyeHns COOTBETCTBUS TPebOBaHNAM MO peakTUBHON MOLLHOCTY
3/1EKMPUYECKUM U GU3UYEeCKUM [BYX 6aTapel BbIMONHSAETCS TOUHO Tak Xe, Kak Mpu YCTaHOBKE fBYX OTAe/bHbIX CUCTEM

peaynuposaHuem. perynnpoBaHms.

dneKTpUUeckKoe peryimpoBaHme

dnekTpuYyeckoe yrnpasneHne nokasbiBaeT, Kak Peryimpyercs MOLLHOCTb B
KOHAeHcaTopHO baTapee.

B npeablayliiem NpumMepe, anekTpuyeckoe ynpasneHve obenx batapeit ogMHaKkoBoe

(7 x 10). 3TO 3HaUMT, YTO perynMpoBaHue 419 obecrneyveHns COOTBETCTBUSA TpeboBaHMAM
Mo peakTUBHOW MOLLHOCTW ByeT TOUHO TakmMM Xe, Aaxe ecin Gpusmnyeckmne CTyneHu
KaXzol 13 baTapen oTanyatoTcs.

MpaBunbHO Nopgo6paHHas 6aTapes

C TOYKM 3peHUNs CTOUMOCTN 060pyA0BaHMSA, YeM bonbLue UNYECKNX CTYNeHel
COAEPXUT CTyrneHb, TeM 6oiee AOPOror oHa byaeT, Tem 60/bLLe Y310B «KOHAEeHCaTop-
KOHTaKTOp» NoTpebyeTcs 1 TeM bonbLue byaeT 06LMiA pa3Mep YCTaHOBKN.

C TOYKM 3peHUs perynnpoBaHms Ko3dPuLeHTa MOLLHOCTY, YEM HIXKE YPOBEHb
3/1eKTPUYECKOro yrpaBneHus, Tem nydlle 6atapesi byAeT afanTmpoBaTbCs K
N3MEHeHWSM B MOTPE6HO peakTUBHOM MOLLHOCTY YCTAaHOBKMN.

Tem He MeHee, B NPaBUIbHO NOZOBPaHHON KOHAEHCATOPHOW 6aTapee Jo/KeH
CyLLecTBOBaThb HanaHC Mexay 3NeKTPUYECKUM U GU3NYECKM peryanpoBaHneMm.

KoHTponnepsl SystemeSet PFC cofepxxat 40 7 OTAeNbHbBIX HACTPOEK PeryimpoBaHuns,
KOTOpble MO3BOAST ONTUMN3NPOBATL CTOMMOCTb 060PYAOBaHNS, O4HOBPEMEHHO
obecrneynBasi ONTUMaAbHYH TOYHOCTb PeryMpoBaHNS.

Mpumep:

Batapes Ha 70 KBAp, cdopmmpoBaHHas 13 Tpex ctyneHeli: 10 + 20 + 40 (perynvposaHue 1.2.4),
npeAnosiaraet To Xe 31eKTPUYeCcKoe pPerynMpoBaHmne, YTo 1 B npeablgyLiem nprMepe, Ho MeeT
MeHbLLYI CTOMMOCTb, YeM b6aTapes 7x10, MOCKObKY COAPXUT TONBbKO TPU y3/1a «KOHAEHCaTop-
KOHTaKTOpP».
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KoHTponnep -
3N1EeMEHT,
NPUHUMAaIOLLMIA
peLueHne no
BBOZY WU BbIBOAY
pasNYHOM
MOLLIHOCTM

KoHTponnep

MporpammMmupoBaHUue KOHTpoJiepa

[laHHble, 3aHOCKMbIe B KOHTPOJIZIEP NPV BBOAE B 3KCMJyaTaLMIo, BKIHOYAIOT:

° >Kenaembli COS @ YCTaHOBKM,

° oTHoweHwne C/K.

3TV AaHHble YHUKaNbHbl ANS KaXA0M YCTaHOBKW 1 HE MOTYT 6bITb 3aNporpaMMmMpoBaHsbl
Ha 3aBoJe.

YT10o Takoe oTHowueHue C/K?

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

° >Kenaemblii COS @ 3N1eKTPOYCTaHOBKMY,

°  CyLEeCTBYHOLLUIA COS ¢,

° Cuia ToKa MepBoi CTyneHn (MUHIManbHas OTMEeTKa perynnpoBaHus 6atapen).

BBOA TOKa Ha KOHTPOJI/Iep BCerAa Npovi3aBOANTCS Yepes TpaHcpopmaTop Tmna X/5.

[ns Toro, YUTO6BI KOHTPOIIEP MOT MPUHATL PeLleHne 0 NOAKTHYEHUN LN
OTKNtOYEHW onpeAeNeHHON CTYMeHN, OH JO/KEH 3HaTb, KakKyto peakTMBHYH MOLLHOCTb
HeobXoAMMO NoAaTk Ha YCTaHOBKY, 1 AaHHbIN BBOJ OH MOJlyYaeT OT BCMOMOraTe/lbHOro
TpaHcopmaTopa Toka (CT), C KOTOPOro KOHTPO//IEp CHUTLIBAET 3HaUeHue.

METOA nporpaMmMmnpoBaHnNA AaHHOIO 3Ha4YeHNA, U3BECTHOIoO Kak OTHOLUeHne C/K,
OonncaH HMXxXe:
_ QiN3xU

Ry

C/K

rae:

Q1= peakTBHas MOLLHOCTb NepBo cTyneHn (BAP);

U = HanpsxeHue FF;

RTI = koapdumumeHT TpaHchopmaTopa Toka (X/5).

Mpumep:

bamapes Ha 70 kBAp, cpopmuposaHHas u3 credyroujux cmyneHeli: 10 + 20 + 40.
YcmaHoeka nodkaro4yaemcs npu NOMOUU 21a8H020 3aWUMHO20 8blkato4Yamens Ha 630 A.

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

Ba>kHOCTb NnpaBunbHOU perynmposku C/K

[ng noHMMaHMs BaXXHOCTU NPaBUIbLHOM perynnpoBku 3HaveHus C/K, Heo6XxoAnmo
MOMHUTL O TOM, YTO Y KaXJoW 6aTapen eCTb MUHMMabHOE 3aJaHHOe KONYeCTBO
cTyneHeit (onpeensemoe MOLLHOCTLIO NEPBOM CTyrneHwu).

Mo 31O NpuUMHe 6aTapes He CMOXET YCTaHOBUTb Tpebyemblin KoadduLumeHT
MOLLHOCTU, eC/I MOTPEBHOCTb CeTN He COOTBETCTBYET B TOYHOCTU YKa3aHHOMY
3HaYEeHUIO NIW He KpaTHa JaHHOMY 3HaueHuHo.

Mpumep:

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

Llenegoli cos ¢, 3anpoz2pamMmupo8aHHselli 8 KOHMpPoaaep, paseH 1.

Mapamempsi cemu 8 cay4yaliHelll OaHHbLIG MOMeHM 8peMeHU:

P =154 kBm

cos ¢ =0.97

makum 06pa3oM, peakmueHas MowWHoCcMe Q, He06x00uMas 04151 AOCMUNEHUS 1je/1e8020 COS ¢,
cocmasum:

Q = P X (18 Qinitial ~ 18 Prarger) = 154 x (0.25 - 0) = 38,5 kBAp

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

Bo u36exaHue makol HecmabuasHol pabomel, Heo6xo0dumMo ompezyaupoeams 3HaveHue C/K.
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MosicHeHuA K perynuposBke C/K

Ha puc. 10 nokasaHa BaxHOCTb HacTpoliku C/K:

* Ocb X NpescTaBnsieT CO60M aKTUBHYHO CU/TY TOKa
YCTaHOBKM, a 0Cb Y NpeacTaBaseT cobor peakTVBHYHO
cnny Toka (MHAYKTUBHAA B MOMOXUTENLHON
NOJYNMJI0CKOCT U eMKOCTHAas B OTPULLATENIbHON
NoYMNA0CKOCTH).

*  [laHHbIY rpaduiK MOXET NMPOW/THOCTPUPOBATHL /TH06YH0
CUTYaLIMIO AN COS ¢ YCTAHOBKM. TO K& OTHOCUTCA 1
K KoopanHaTaM To4kn (X, Y) A5 Tpex KOMMNOHEHTOB
AKTUBHOW 1 PeaKTUBHOW CWJIbl TOKA.

¢ Ha cxeme nokasaHa MHUS, NpeACTaBnALWLan tg ¢, Ha
KOTOPOI4 9 03HAYaET Yron /1 XeNaemoro cos o.

* Kak onvcaHo BblLLe, 6aTapes He MOXeT 6bITb
HacTpoeHa TOYHO Ha TpebyeMyto peakTUBHYHO
MOLLHOCTb, MpeobaajatoLLyto B yCTaHOBKeE B
CNlyYaliHblA MOMEHT BpeMeHW, MO3TOMY Mbl CO3JaeM
CTabWbHbIN Avana3oH paboTbl KOHTPOIEPa, B pamMKax
KOTOPOro Mbl TOYHO 3HAEM, YTO COS @ He ByAeT TOYHO
TakuM, Kakol TpebyeTcs, 1 A1 KOTOPOro He byayT
MOAKIYATLCSH UM OTKAOHATLCS JOMONHUTEIbHbIE
CTyneHu.

° DTOT AMana3oH npeacTasnseT coboin gnanasoH C/K;
KpOMe TOro, KOHTPOJIep byAeT NoAKAHaTb CTYMeHN
BblLe gnanasoHa C/K n oTkno4vaTb UX HUXe Hero.
YcTaHoOBKa CIMLLKOM HU3KOro 3HayveHus C/K byaeTt
03HayaTb 6eccMbICIEHHYHO BbIpaboTKy KOHTaK-
TOPOB, a CINLLIKOM BbICOKOe 3HaveHne C/K MmoxeT
NPWBECTN K 06pa30BaHNIO CAINLLIKOM LLUVPOKOrO
AnanasoHa cTabunbHOM paboTbl 6e3 JoCTUXKEeHUSA
TpebyeMoro cos ¢.

* Perynatopbl MMeOT BO3MOXHOCTbL aBTOMaTUYEeCKM
perynupoBaTb C/K B H06bIX YCNOBUSX Harpy3Ku.

BpyuHyto MOXHO 3agaTb 3HaueHuna C/K ot 0,01 go 1,99

npv NPOCMOTPE YCTaHOBIEHHOrO 3Ha4YeHUsA Ha 3KpaHe.
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PeakTnBHas cuna Toka
C/K

MHayk- ===« - oooo
TUBHbBIV CiK
0,75
AkTUBHas
cuna Toka

EmkocT-
HoW
0,75

Puc. 10. MosAcHeHue pe2ynuposaHus 3HavyeHUA C/K
8 KOHMpo/epe peakmueHol MoujHocmu



O6Lwas nHdopMaLmsa 0 rapMOHKKaX

AV,
VAVAYA

Puc. 11. Pa3znoxceHue
HecuHycoudaneHol 80/HbI

BBepgeHune

FapMOHUMKN 06bLIYHO OMpeAensarTCcs ABYMS OCHOBHbLIMU XapakTepucTukamu:
* Wx amnantyaa:
3HaYeHVe HaMpsHXXeHUs NN CUbl TOKa FapMOHUKU.
* VX nopsjok:
3HAYeHKe UX YacToThl MO OTHOLLUEHWIO K OCHOBHOWM YactoTe (50 I'u).
B Takux ycnoBusx, 4actoTa rapMOHUK MATOro Nopsjka B NATb pa3 rnpesbiLLaeT
OCHOBHYO YacToTy, T. e. 5 x 50 'y, = 250 Iy,

CpeaHeKBaApaTNUHOE 3HaUYeHne

Cpe,u,HeKBa,qpaTMque 3Ha4yeHne and HeCVIHyCOVI,CI,aﬂbHOI?I BOJIHbI MOJlydaeTCAa nyTem
pacyeTa cpe,quKBa,qpaTMquVl CyMMbI pasiMyHbIX 3HAYE€HW BOJIHBbI ANA TapMOHUK BCEX
NnopAAKOB, CyLLEeCTBYHOLLMX B BOJTHE!

CpegHekBagpaTtuyHoe 3HaveHue |
[ (A) =V 2+ 12+ .+ 12

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

Ih (A) = VI + .+ 12

[JlaHHbI pacyeT UAHOCTPUPYET OAUH 13 OCHOBHLIX 3G HEKTOB rapMoHUIK, T. €.
MOBbILLUEHHOE CPeAHEKBAZPATNUHOE 3HAUEHME CUJIbl TOKA, MPOXOAALLErO Yepes
YCTaHOBKY MO MPUUNHE COCTABSIOLLNX FAPMOHUK, C KOTOPbIMU aCcCOLMMpPYETCS
HeCnHycovaanbHas BosHa.

Kak npaBwno, pacnpegenvtenbHoe yCTPOCTBO U Kabenu LWNH YCTaHOBKW NOoABMpatoTCs
B 3aBMCYMOCTU OT HOMWUHAJIbHO CU/bl TOKA MPY OCHOBHO YacToTe; BCe 3TN
KOMMOHEHTbI YCTaHOBOK He NpeAHa3HayeHbl A5 CONPOTUBAEH WS NMOBbILLIEHHbIM
rapMOHUYECKUM TOKaM.
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Puc. 12. Tunoeoii 2pauk yacmomrozo cnekmpa.
YacmomHeili cnekmp, makoe u3gecmHsili nod
HO38aHUEM «CNeKmpasbHbIll QHAAU3», NOKA3bIeaem
- - munsl 2eHepPaAMopPo8 2apMOHUK, PaboMaUUX 8 cemu
9

i |
|
~
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N3mMepeHne rapMOHMK: NCKaXKeHne

Hannuume n3mMeHsaoLLEeroca Konmyecrtea rapMOHUVK B CETUN Ha3blBaeTCA

MckaxeHem. OHo n3mepaeTca KO3¢¢VILLI/IEHTOM HENNHENHOro NCKaXeHUS:

* Th: nnanBunAyanbHbIA KO3PPULIMEHT UCKaXKEHUS

OH oTobpaxaeT B % aMNAnNTyay KaxZAoli N3 rapMOHKK MO OTHOLLEHWHIO K
OCHOBHOW YacToTe:

Th (%) = A, / A4
Foe:
Ay = 3HaYeHVe HanpPsXKeHUS VAW CUAbl TOKa A5 raPMOHMKK nopsaka h.

A; = 3HaUeHMe HanpsXKeHVs UK CUbl ToKa NPy OCHOBHOM YactoTe (50 u).

* THD: cymMmapHbIii KO3pPULUNEHT HENTMHEAHOTO NCKAXKEHNSA

OH oTob6paxaeT B % amnanTyay 06LLero HeIMHEeNHOMo NCKaXeHWs
MO OTHOLLEHWIO K OCHOBHO 4acToTe UM MO OTHOLLEHUIO K 06LLEeMy
3HAYEHWNIO ANt BOJTHbI.

VEN A2 VE,N A2
V&2 Mh THDjgc 555 = V&2 Mh

THD =
CIGREE A, oA

3KCI'I}'IyaTaLLI/IOHHbIe 3Ha4veHud, ncnoab3yemMble 414 onpeaeneHnaA
ﬂ,eVICTBI/ITeﬂbHOFO COCTOAHUA YCTAHOBKW C TOYKWN 3pEHNA CTEMNEHU
HEeNVIHENHBIX NCKaXXeHWI, BK/THOYAOT:

° CymMMapHbIii KO3 PULMEHT HeNIMHEWHOro nckaXkeHns [THD(U)] -
oTobpaxaeT KOIPPULMEHT UCKAKEHUS HAMPSXKeHNUst 1 KO3 duLMeHT
CYMMbl Hanpsi>XeHMin No rapMOHMKaM Mo OTHOLLEH WO K HaMNPSXKeHUIO
MpY OCHOBHOW YacToTe, BCe OTHOLLIEHWS BblpaXeHbl B %.

* CyMMapHbIi Ko3pPpunLUeHT HenmHeHoro nckaxkeHus [THD(1)]
- oTobpaxaeT KO3QOULMNEHT NCKAKEHNSA CUAbI TOKa U KO3GduLmeHT
CYyMMBbI CWJ1bl TOKA MO rapMOHMKaM MO OTHOLLEHWIO K Cuie ToKa Nnpu
OCHOBHOW YacTOTe, BCe OTHOLLEHWS BblpaXxeHbl B %.

* YacTtoTHbIiA cnekTp (TFT) - npescTaBnsieT coboi rpaduk, Ha KOTOPOM
yKasaHa aMnanTyja ANns KaxAom 13 rapMOHUK B COOTBETCTBIM C NX
NopsAAKOM.

MN3yueHne faHHOro rpaduka No3BoaseT onpeaennTb, Kake rapMoHNKN
NPUCYTCTBYHOT U COOTBETCTBYIOLLYIO M aMMNnTyay.

Mpome>KyTouHble rapMOHUKW

MpOMeXyTOUHblE FTAPMOHVIKM MPeACTaBAsAoT cOb60l CUHYCOMAANbHbIE
COCTaB/SIOLLIME C YACTOTaMK, HE KPaTHbIMM OCHOBHOW YacToTe (a moTomy
pacrnonaratoLMImCs MexXay OCHOBHbIMU rapMoHuKamu). OHU ABAAKOTCS
pe3yNbTaToM NepuoANUYECKUX UK CyYaiHbIX U3MEHEHWNIA MOLLHOCTH,
noTpe6aaemMoi pasNyHbIMU TNaMu NoTpebuTesen, TaKUMN Kak JyroBble
reuyu, CBapOYHble anmnapaThbl 1 YacToTHbIe Npeobpa3oBaTeny (HacToTHO-
peryavpyembie NpUBOAbI, LIMKIOKOHBEPTEPbI).
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Puc. 13. HacmomHsili cnekmp 2apMOHUK 04151
00HO®A3HbIX NPOMbIWAEHHbIX ycmpolicms,
UHOYKYUOHHBbIX neyell, CGaPOYHbIX annapamos,
geinpamumened u np.
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Puc. 14. YacmomHelli cnekmp 2apMOHUK 0415
mpex@asHeix YaCMOMHO-pe2ynupyemsix npueodos,
ACUHXPOHH®bIX 31eKkmpodsuzamenedi unu
anekmpodsu2amesneli NOCMOSHHO20 MOKa
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FeHepaTOpbl rapMOHUK

FapMOHWKIN 0BbIYHO FrEHEPUPYHOTCSH HENMHENHBIMU NOTPEBUTENSMM, KOTOPbIE,
HeCcMoTps Ha MUTaHWe OT CYHYCOWAANBLHOTO HaMNPSIXEHNs, NOTPEBAAT
HeCcUHycovAanbHbI TOK.

FoBOpS KOPOTKO, HeNVHEHbIe MOTPebUTeNnn BeayT cebs Kak UCTOYHUKN CUJTbl TOKA,
Ao6aBnstoLIME HENIMHEHbIE NCKaXKEHVIS (TapMOHUKI) B CETb.

Hanbonee pacnpocTpaHeHHble HENMHENHbIE MOTPEeBUTENN, FeHePUPYHOLLIE TAPMOHUKM,
BK/IKOUAIOT YCTPOICTBA CUNOBOW 3NEKTPOHUKN, HanprMep NPUBOAbI C perynmpyemor
CKOPOCTbLHO, BLINPSIMUTENN, UHBEPTOPLI U Ap.

Takune |'|0Tpe6|/|Ten|/|, Kak Apoccenn HacblweHnsd, CBapo4vHoe o6opy,qOBaH|/|e, AyroBble
S/IEKTPONEYNn, TakXXe reHeprpyrT rapMOHNKN.

Mpoune nNoTpebuTen NMerT NNHENHbIN XapakTep paboTbl 1 He reHepUpPYOT FapPMOHMK.

OCHOBHblIe UCTOYHUKUN rapMmoHuK

CyLecTByeT pasnnuve mexay Bugamm notpebuteneit B 3aBMCMMOCTU OT KX
MPUHAANEXHOCT K MPOMBbILLAEHHbIM UK BbITOBbLIM.

* [pombiluieHHbIe NOTpebuTenn:
- YCTPOCTBA CUI0OBO 3NEKTPOHUKIW: YaCTOTHO-Perynmpyemsle NpuBoAbl,
Bbinpamutenu, UM v np.
- NOTpebuTeny, B KOTOPbIX NCMOb3YeTCA 3NeKTPUYecKas gyra: yroBble neyu,
CBapOYHble annaparThbl, ocBelleHne (GayopecLeHTHbIe NaMrbl 1 NpP.); FAPMOHKM
(BpeMeHHble) TaKkxXe reHepUpyrTCa NPY Nycke 3neKTpoABuraTenel 31eKTpOHHbIM
nyckatenem v Npu NCnosib30BaHUM CUI0BbIX TPAHCHOPMATOPOB.

* BbITOBblE NOTPEGUTENN: TENEBN30PbI, MUKPOBOJIHOBbIE Meun, UHAYKLMOHHbIE
MANUTBI, KOMMbIOTEPbI, MPUHTEpPbI, GYyOpecLeHTHbIE NamMbl U Mp.

CnegytoLast Tabanua ABASETCA PyKOBOACTBOM MO Pas/ivyHbIM TUNam noTpebuteneri
nHdopMaLen No CNekTpy BblAaBaeMbIX HEIMHENHbBIX MCKaXKEHWIA ToKa.

l/Ichopmau,vm O CcnekTpe HeNMHEeNHbIX NCKaXeHW, CO34aBaeMblX pasnnYHbIMN

noTpebutTenamu

Tuvn noTpebutens Co3paBaemMble rapMOHUKM | KoMMeHTapum

TpaHcpopmaTop YeTHbIN 1 HeYeTHbIN NopPAA0K CocTaBnstoLas NOCTOAHHOro Toka

ACUHXPOHHbIe 3n1ekTpoBuraten  HeueTHbIVi NOpsAokK [pomeXyTOUHble FapMOHUKM 1

cybrapMoHuKun

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

[Jlyrosas cBapka 3.°

[lyroBble neyn nep. Toka HecTtabunbHbI MeHAOLWMIACA HennHemnHbIl - acuMMeTpuyecknia
cnekTp

VIHAYKTUBHbIV GUNbTp- u=KxPz+1 MBI - yacToTHO-perynnpyemsle

BbINPAMUTENb lh=11/4 npusoAbl V

EMKOCTHOW dunbTp-BeinpaMutens  4=KxP+1 MnTaHe 3NeKTPOHHbIX YCTPOKCTB
Ih=11/4

LinknokoHBepTep MNMepemeHHbIe YacToTHO-perynvpyemsle npnsoasl V

LLIMM-koHTpOiNep MNepemeHHbIe WBIT - koHBepTepbI NOCT./Nnep. Toka

V=I\/—>I=’\/ V=I\/—>|=/\0\/‘

| |

| |
Puc. 15. JluHeliHble nompebumenu, makue KaK UHOyKMopel, Puc. 16. HenuHeliHble nompebumenu co3oarom
KOHOeHCamopel U pe3ucmopsl He co30am 2apMOHUKU 20PMOHUKU

MpunosxkeHune 63 @
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Puc. 17. Ka6eau .

Puc. 18. VIHOYKYUOHHAS neYs

Puc. 19. KoHOeHcamop
SystemeSet Can

BnvsiHue rapMoHMK Ha noTpe6buTteneu

B ocHOBHOM 060pyAOBaHMM BO3HMKAIOT CledytoLume ABa Tuna 3¢eKToB: MIHOBEHHble
VAN KpaTKoBpeMeHHble 3ddeKTbl, a Takke AnnTeNnbHble 3PdeKThl.

MrHoBeHHble U KpaTKOBPeMeHHble 3bdeKTbI:

JloxxHoe cpabaTbiBaHMe 3aLlNTHBIX YCTPOICTB,

HaBegeHHble MOMexn OT CUCTEM TOKA HM3KOro HanpsikeHus (ANCTaHLNOHHOe
ynpasneHue, TeneKoMMyHWKaLum),

HeTnnuyHble BUGpaLnm n Wwym,

MoBpexaeHwne Mo NpUYnHe Tenja0BOMN Neperpy3kn KOHAeHcaTopa,
HenpaBunbHas paboTa HeIMHENHbIX MOTpebuTenei.

SddeKTbl ANNTENBHOTO BO3AECTBUSA acCOLMMPYOTCS C NeperpyskamMu no Toky, KoTopble
BbI3bIBAKOT Meperpes 1 npexzaeBpeMeHHbIi M3HOC 060pyA0BaHMS.

3aTtparvBaemble ycTporictea 1 3ddekTbl:

Cnnosble KOHAEHCATOoPbI:

~ [AOMOJHUTENIbHbIE MOTEPU 1 Meperpes,

~ MeHbLUe BO3MOXHOCTEN MCNOoNb30BaHWA C MOAHOM HarpysKo,

- BMBpauUM 1N MexaHn4Yeckuin U3HoC,

— aKyCTUYecKnin AuckomepopT.

SneKTpoABuraTenu:

~ [AOMOJHUTENIbHbIE MOTEPU 1 Meperpes,

~ MeHbLUe BO3MOXHOCTEN MCNOoNb30BaHMSA C MOAHOM HarpysKo,

- BMBpauUM 1N MexaHn4Yeckuin U3HoC,

— aKyCTU4ecKnin AuckomepopT.

TpaHchopmaTopbl:

~ [AOMOJHUTENIbHbIE MOTEPU 1 Meperpes,

—~ MexaHun4eckme Bnbpauunu,

— aKyCTn4eckunin gnckoMmeopT,

~ aBTOMAaTUYeCKN BbIKAOYaTE b,

~ HeHy>XHoe cpabaTbiBaHVe MO NPUYNHE NPeBbILLIEHNS MMKOBOrO 3HaUeHMs ToKa.

Kabenw:

~ [OMONHUTENbHbIE AN3NeKTPUYecKMe U XMMNYecKne noTepu, 0CObeHHO B HelTpanu,
NpW HaNNYNL FAPMOHMK TPETbEro NoOPsAAKa,

~ neperpes.

KomnbtoTepbi:

= OYHKLMOHaNbHbIE HAPYLLUEHWS, NPUBOASALLME K MOTEPAM AaHHbIX NN
HenpaBWIbHON paboTe ynpaBastoLLero obopysoBaHus.

Cnnosas 3n1eKTpoHMKa:

~ WCKaxeHns ¢OpMbl BO/HbI: MepekitoyeHne, CUHXPOHM3aLms 1 np.

CBogHas Tabnuua 3¢p¢peKToB, NPUUUH U NOCNEACTBUI BO3AACTBUS FAPMOHUK

3¢ deKTbl BO3AEUCTBUSA MocneacTBunsA
rapMoHUK

Ha npoBogHVKM

Ha npoBoAHWK HeiTpanu
Ha TpaHcdopmaTopsl

Ha 3neKTpoaBuratTenn

Ha KOHZAeHCcaTopbI

@ 64 MpunoxxeHne

FapMOHMYecKMe TOKM NPUBOAAT K NOBbILLEHWIO * HeHyXHoe cpabaTbiBaHMe 3aLLUMTHbBIX YCTPONCTB
3HaueHus Irms * [leperpes NPOBOAHNKOB

MoBepXHOCTHbIN 3$PeKT cHMxKaeT appekTNBHOE

rornepeyHoe ceyveHvie MPOBOAHVKOB MO Mepe

MOBbILLEHNS HaCTOTbl

CbanaHcvpoBaHHble NoTpebuteny Ha Tpu dasbl + *  CMbIKaHMe roMonoaspHbIX rapMOHUVK Ha HelTpanu
HenTpasb reHepupyroT MHOXECTBEHHbIE HeYeTHble NPVBOAVT K Neperpesy 1 NPEeBbILLEHWNIO CUIbI TOKA
rapMOHWKY TpeTbero nopszka
MoBsbiweHHOe 3HaveHre IRMS * TloBbILeHHbIV Neperpes no npuyvHe s¢pdexta
Buxpesble noTepun NPONopLUMoHanbHbl YacToTe [xoynsa B 06MOTKax

* [loBblLIeHHbIe NoTepy B MeTan1e
MoAo6HbI 3ddekTam Ans TpaHCGOPMaTopPoOB 1 * TMogo6bHo 3dpdpekTam Ans TpaHCcGOpPMaTOpPOB, NHOC
reHepupyrT none B JOMNoJIHeHNE K OCHOBHOMY notepsa KMz
MoHWXeHHoe NoIHoe CONpPOoTHBAEHNE * [pexjeBpeMeHHoe cTapeHue, ycuneHve
KOH/AEHCaTOPOB C MOBbILLIEHHOW YacTOTOW CyLLLeCTBYOLMX FapMOHMK
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