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[lpegucnoBue
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BBenoeHue

HacTosawnia cTaHaapT BXOOUT B KOMMNEKC CTaHOAPTOB «ANeKTpoarperartbl NepeMeHHOro Toka ¢ NpuBo-
OOM OT ABUraTens BHYTPEHHEro cropaHusi», BKIoYatoLWwnn B cebs:

ISO 8528-1:1993 HacTtb 1. NpumMmeHeHne, TeXHNYEeCcKne XxapakTepucTuKU 1 pexxmmsl padoThl.

ISO 8528-2:1993 YHacTtb 2. [lBUratenmn.

ISO 8528-3:1993 YacTb 3. [eHepaTopbl NepeMeHHOro Toka.

1ISO 8528-4:1993 HacTb 4. YcTpouUcTBa ynpaBneHUa 1 annaparypa KoMmMmyTaLUuoHHas.

ISO 8528-5:1993 YHacTb 5. GneKkTpoarperarhl.

ISO 8528-6:1993 HacTtb 6. MeToabl UCnbITaHUA.

ISO 8528-7:1993 HacTtb 7. TexHn4yeckme geknapaynn anst TEXHUYECKNUX TpedoBaHNN N NMPOEKTU-
POBaHMUA.

ISO 8528-8:1995 YacTtb 8. SnekTpoarperatbl Manon MOLWHOCTU. TexHUu4eckne TpedoBaHUA U MeToabl
MCNbITaHUN.

ISO 8528-9:1993 HacTb 9. MamepeHne n oleHka MexaHn4eckomn Brbpaunn.

1ISO 8528-10:1993 Yactb 10. IamepeHne BO3AyLLIHOMO WWyMma MeToaom ormbatoLlen noBepxXHOCTH.

ISO 8528-11:1993 Hactb 11. luHammnueckne cuctemMbl HENPEPLIBHOMO 3MeKTPOCHADXEHUS.

1ISO 8528-12:1997 HacTb 12. ABapmnHoe sHeprocHabeHne cuctem obecrneveHumnst 6e3onacHoCTH.

IV
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M E X T O CY 3D APCTUBEWUHH bl W C T A H O AP T

INEKTPOAIPEIATblI TEHEPATOPHbBIE NEPEMEHHOI'O TOKA C NPUBOOOM
OT ABUI'ATEJIA BHYTPEHHEI'O CTOPAHUA

YacTtpr 4

YcTponcTBa ynpaBneHUsa U annaparypa KOMMyTaLMOHHas

Reciprocating internal combustion engine driven alternating current generating sets.
Part 4. Controlgear and switchgear

[laTta BBeaeuna — 2013—01—01

1 ObnacTtb NnpUMeHeHuns

HacTosilwmm ctaHaapT ycTaHaBNUBaEeT TpeboBaHMS K YCTPOUCTBAM yrnpaBneHUss U KOMMYTaLMOHHON an-
napartype reHepaTopHbIX 3neKTpoarperaTtoB nepeMeHHOro Toka ¢ NPUMBoAOM OT ABUraTernd BHYTPEeHHEro cropa-
HUA (Qanee — aneKkTpoarperarhl).

HacTtoawmim ctTaHgapT pacnpocTpaHAETCA Ha aneKkTpoarperaThl, npeaHasHadeHHble 4149 NpuMeHeHUa Ha
cylle 1 Ha Mope.

Hactodawmmn ctaHgapT He pacnpocTpaHdaeTcd Ha anekTpoarperathl, NpMMeHdaemMble Ha camMoneTax, Ha-
3eMHbIX aBTOTPaHCMOPTHLIX CpeacTBax U NNOKOMOTUBAX.

[Tpn npeabABNEeHUM AOMNONMHUTENbHLIX TPebOoBaHUN K anekTpoarperatam cneuuanbHOro NpuMeHeHus,
HanpUMep UCNonb3yembiM Ans obecrnevyeHnsa 60MbHULL, BBICOTHBIX 34aHUA N ApYTMX OOBLEKTOB, TPeDOBaHUA Ha-
CTOdLLEero cTaHgapTta sABNATCA NMPUOPUTETHLIMNA.

HekoTopble NONOXEHUA HacTosIWero cTaHgapTa MOryT OblTb MCNOMb30BaHbl ANA aMeKkTpoarperaTtoB ¢
OPYrMuMu TUNamMy NepBUYHLIX ABUratenen, Hanpumvep NapoBbIMAU ABUraTeNAaMK 1 ra3soBLIMU ABUraTensMu, pa-
boTarwmMmMm Ha buorase.

onekTpoarperarthl, NPUMEHSIEMbIE Ha cydaxX U B NMPUOPEXXHBLIX COOPYXKEHUAX, AOIMKHbI COOTBETCTBOBATL
OONONHUTENBbHBIM TPebOBaAHMAM B COOTBETCTBUN C TEXHUYECKOW AOKYMEHTaLUEN, COrNacOBaHHOW C 3aKasuyu-
KOM.

[Mpun HeobXxoaMMOCTK BBINONHEHNSA cneLuanbHbiX TpeboBaHun, NpeabABNAEeMbIX APYTMMU OpraHn3aLus-
MW, HANPUMeEpP opraHamMmn rocygapCTBEHHON UM MECTHON BIIAacTU, MHCNEKTUPYIOLMMU opraHmMsaumnsamMm, obec-
neyeHne Taknx TpedoBaHNn AOIMKHO ObITb COrmacoBaHo MeXay N3roTOBUTENEM U 3aKa34MKOM.

TpeboBaHuA, He yCTaHOBMEHHbIE B HACTOALLEM cTaHaapTe, AC/KHbI ObITb cornacoBaHbl MeXay U3roTo-
BUTENEM U 3aKazvYUKOM.

2 HopMmaTuBHbIE CCbINKKN

B HacTodweM cTaHOapTe UCNOMb30BaHbI CChIJTIKM Ha cneayloline ctaHaapThl:

IEC 38:1983 IEC standard voltages (CTaHgapTHbIe HanpaXXeHUs)

IEC 158:1970 Low-voltage controlgear. Part 1: Contactors (Annapatbl ynpaBneH1Ua HU3KOBOJILTHLIE.
YacTb 1. KOHTakTophbl)

IEC 298:1990 A.C. metal-enclosed switchgear and controlgear for rated voltages above 1 kV and up to
and including 52 kV (YcTponucTea ynpaefeHnsa 1 KOMMyTalUMOHHaa annaparypa nepeMeHHoro Toka B MeTtanium-
YEeCKOM Kopryce Ha HoOMUHanbHble HanpsaxeHna ceblile 1 kB 1 ao 52 kB BKNHOYUTENLHO)

1ISO 6826:1982 Reciprocating internal combustion engines. Fire protection ([loplwiHeBble ABUraTenu
BHYTPEHHero cropaHus. NpoTueonoxapHasa sawmra)

U3paHne odbvumanbHoe
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1ISO 8528-1:1993 Reciprocating internal combustion engine driven alternating current generating
sets — Part 1: Application, ratings and performance (OnekTporeHepartopHble YCTaHOBKW NepeMeHHOro Toka ¢
NOPLUHEBLIMU ABUraTeNnaMn BHyTpeHHero cropaHuda. Hactb 1. lNpumeHeHUe, TeXHUYeCcKne XapakKTepucTukn U
napameTpbl)

1ISO 8528-3:1993 Reciprocating internal combustion engine driven alternating current generating
sets — Part 3: Alternating current generators for generating sets (OnekTporeHepaTtopHble YCTaHOBKU NepemMeH-
HOro TOKa € NopLUHEBLIMU ABUraTensaMn BHYTpeHHero cropaHua. HacTb 3. 'eHepaTopbl NnepeMeHHOro Toka ang
reHepaTopHbIX arperaTos)

1ISO 8528-5:1993 Reciprocating internal combustion engine driven alternating current generating
sets — Part 5: Generating sets (OnekTporeHepaTopHble YCTaHOBKU NepeMeHHOro Toka ¢ nopLHeBbIMUA ABUra-
TENAMN BHYTPEHHero cropaHus. HacTtb 5. OQnekTpoarperarthl)

IEC 60034-1:2004 Rotating electrical machines — Part 1: Rating and performance (Bpawatowimecs
aneKkTpuyeckme MmalluHbl. HacTtb 1. HoMuHanbHble 3Ha4YeHUA 1 3KCnyaTauMoHHbIe XapaKTepUCTUKA)

IEC 60439-1:1992 Low-voltage switchgear and controlgear assemblies — Part 1. Type-tested and
partially type-tested assemblies (HM3KOBONLTHLIE KOMMIEKTHbIE YCTPOUCTBA yNpaBleHUAa U KOMMYTaLMU.
UacTb 1. TpeboBaHUA K yCTpoUCcTBaM, NpoluealMm NofHbIE NN YaCcTUYHbIE TUMOBLIE UCMLITAHUA)

IEC 60947-1:1999 Low-voltage switchgear and controlgear — Part 1: General rules (HnskoBonsTHad
KOMMYTaLWOHHAas annapaTtypa U annaparypa ynpasnenus. Hactb 1. Obwume TpedboBaHus)

3 Ob6wme TpeboBaHMA K 00OpYyAOBaHMUIO

3.1 MoHTax

YCTpOWUCTBA yrpaBeHnst U KOMMYyTaUMoHHAas annapartypa MoryT ObiTb YCTAHOBMEHbI Ha aneKkTpoarpera-
T€ U OTAEeNbHO B oAHOM 1nn bonee wkadax.

3.2 KoHcTpyKuuA

YcTponcTBa ynpasneHus, paboTtatowine npn HOMMHanNbHOM HanpsbkeHun Ao 1 KB, A4OMKHbBI COOTBET-
cTBoBaTb TpeboBaHusaMm I[EC 60439-1, npn HOMUHaNbHBIX HANpPsKeHUax oT 1 Ao 52 kKB — TpeboBaHUam

IEC 298.
3.3 Pabouee HanpsKeHue
3Ha4veHuns pabodnx HanpskeHnn — no IEC 60439-1 n IEC 298.
3.4 HomuHanbHasa yactoTa

YCTPOUCTBA yNpaBneHUsa n KOMMyTaLuMoHHAaga annapaTtypa A0MKHblI UMETb pabouyto YacToTy, PaBHYHO HO-
MWHaNbHOW YacToTe aneKkTpoarperara.

Ecnu He oroBopeHo MHOe, TO AonycTUMble paboune npegensl JOMKHBI COOTBETCTBOBATL YKa3aHHbIM B
ISO 8528-5.

3.5 HOMUHaANBHbLIUA TOK

HoOMMHaNBHBIA TOK KOMMYTaALWUOHHOW annapaTypbl BblOMpalOT ¢ y4eTOM MOLLUHOCTEN, NoTpebnsdemblX
BCEMU YCTPOUCTBaAMU Lienn ynpaeneHusl. ToKk He OOMKeH Bbi3biBaTb Harpesa Kakoro-mbo M3 KOMMOHEHTOB
KOMMYTUPYEMOW Lienun Bbllle npefenbHblX Temnepartyp, yctaHoeneHHblX B IEC 60439-1 un IEC 298.

[Tpn HANMYU HECKONBKUX Liernein ynpasreHnUsa MOXeT NMPoUs3onUTU CHMXKEHME HOMUHATIBHOIO TOKa KOMMY-
TaluMOHHOW annapaTypbl. B 3TOM cnyyae BbIOOP HOMUHANBLHOMO TOKa KOMMYTaLMOHHOW annapaTypbl Ocylle-
CTBMAIOT C Y4E€TOM MaKCUMaribHOro Toka AaHHOM Lienu.

[Ton BbIOOPE HOMUHANBHOMO TOKa KOMMYTALWMOHHOM annapaTtypbl HeoOXoAMMO YUYUTbIBATE U3MEHEHUH
HanpsXXeHns BO BpeMs paboTel reHepaTtopa (noapasgen 12.3 IEC 60034-1).

3.6 HanpsaXxeHue B uenu ynpaBneHUA

HanpsxeHue B Liensix ynpasneHunst He aomkHo obiTb bonee 250 B. PekomeHnaytoTca cneayrowme 3Haye-
HUS HaNPSKeHUN:

- N8 nepemMeHHoro Toka: 48, 110, 230 (250)1) B;

- ONs NOoCToAHHOMO ToKa: 12, 24, 36, 48, 110, 125 B.

[MTpumevanune 1—[na obecnedyeHna HAAEXHOW PaboOTbl YCTPOUCTB HEOBXOAMMO YyYUTbIBATL NMPeaenbHble
3HAYEHUS OTKIOHEHWNSA HaNpPsXXeHNA NMUTaHNS LeNen yrpasrieHus.

1
) 3hauenme He pernamentupoBaHo |[EC 38.
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3.7 Cucrtema ctapTepHbIX aKKYMYNATOPHbLIX 6aTapen

3.7.1 Tpn nycke aBuratens a3MnekTpuyecknm crnocobom crneayer UCNonb3oBaTh akkyMyNATOpHbIe DaTa-
PEN EMKOCTbIO, 4OCTATOYHOW ANd obecnevyeHnsa HaaeXXHOro nycka B UHTEpPBane TeMnepaTyp okpyKatoLen cpe-
Obl, YCTAHOBMEHHOM YCTOBUAMK 3KCNyaTauun.

He gonyckaeTcst UCNonb30BaTh YaCTUYHO paspsiXKeHHbIe akKyMynaTopHble baTtapen. [Npu nutaHnn Lenen
YNPaBNeHUst OT CTAPTEPHLIX aKKYMYNSTOPHbLIX BaTapein X eMKOCTb AoMmkHa obecnevnBaTb HageXHyo paboTy
YCTPOWCTB yNparneHus B NMobom pexkume, gaxke npu npokpyTke aABuraTens.

3.7.2 Tloa3apsiaky akkyMynaTOpHbIX DaTapen, nogaknovaemMblX napannenbHO noTpednsemMbiM LEensam,
paspsig KOTOPbIX MPOUCXOAUT TOSMBKO B Crnyvae OTKMIOYEHUSA NCTOYHUKA NUTAaHUA UITX NMPU NMUKOBLIX Harpyskax,
Heobxoanumo obecrnevnBaTb CTaLMOHAPHBIM 3apsiaHbIM YCTPOUCTBOM, afanTUPOBAHHBIM K MUTaHUIO NOTpebun-
Tenew.

MOLLUHOCTb Takoro 3apsigHoOro YCTpoOUCTBa AO/MKHa obecnevnBaTb NUTAHUE YCTPOWCTB yNpaBreHus n
Noa3apsiaKy akkyMynsiToOpHbIX BaTapen B Te4eHUe YCTaHOBMEHHOMO BPEMEHM.

3.7.3 Ecnn gBuratenb BHYTPEHHEro cropaHus obopyaoBaH 3apsaaHbiM reHepaTopoM ¢ MeXaHUYeCKUm
NPUBOAOM, 3apAaKY akKyMYNSATOPHBLIX BaTapen ocyLecTBAAT OT 3TOro reHepartopa npu paboTaroLlem aABura-
Tene. CTaunoHapHoe 3apsiaHoe YCTPOUCTBO MOXET obecneumBaTtb NMTaHUEM YCTPOUCTBA YNpaBneHus, a Tak-
Xe obecrnevnBaTb NoA3apsaKy akKkyMynaTopHbIX baTapein npun HepaboTatowwem gsurarterne.

3.7.4 3apsiaHoe YCTPOUCTBO ACITHKHO ObIThb UCNPAaBHLIM, YTODLI HE MPOU3OLLSIO NPEBLILLEHNE HaMNPsIKe-
HASA NMPW 3apsiake akkyMynaTOPHbIX Datapen 1, Kak cneactene, NoBpexaeHue yCTpoUcTB, NOAKIMIOYEHHBIX K
3TOU Uenu.

3.7.5 TapgeHne HanpsKeHUst B NpoBoaax noaadm 3NeKTponuTaHusa K aNeKTpocTapTepy He A0MKHO npe-
BblaTb 8 % nageHnst HOMUHANBHOIO HANPSBKEHUNA NPW NMPOKPYTKE ABUraTens.

3.8 YcnoBuAa oKkpyxawlLien cpegbl

HopmanbHble ycnoBua akcnnyatauum anektpoarperatos — no |[EC 60439-1 n IEC 298.

Ecnn ycnoesua akcnnyatauum He cOOTBeTCTBYIOT ykasaHHbIM B |[EC 60439-1 n IEC 298, nsrotosutens
OoMmkeH obecnevnTb paboToCNOCOOHOCTL 3neKTpoarperatoB B YCNOBUSIX, YKa3aHHbIX B cnelManbHOM corna-
LLUeHN MeXay U3roToBUTEeNeM U 3akasvymKoM.

[lpn paboTe anekTpoarperata B NoMeLWleHNN, B KOTOPOM YCTaHOBNEHO Apyroe obopyaoBaHue, Heob-
XOOAUMO YYMTbIBaTb BNUSIHWE BblAeNnaemMoro sTumM obopyaoBaHMeM Tenna Ha TeMnepaTypy OKpyKatloLllen
cpeabl.

3.9 OrpaxaeHua u cteneHb 3alUTHI

OrpaxgeHust Ansi anekTpoarperaTtoB onpeaensitoT U BblbupatoT ¢ ydeTom TpeboaHun IEC 60947-1. Cre-
neHb 3awntel — no [EC 298.

4 KommyTauuMoHHad annapartypa

KoMmmyTaLuoHHas annapaTypa aomkHa obecnednBaTh BKNOYEHWe BCero obopyaoBaHMst CUNOBOW LIEMN.

[Tpn HeoOXOAMMOCT KOMMYTALIMOHHASA annapartypa MOXeT ObITb AOoNoNHeHa BXoAHLIM BNOKOM ceT K
pacnpeaenntenbHbIMU YCTPOUCTBaAMMN.

TUnoBble cXeMbl KOMMYTaLMOHHOW annapaTtypbl aneKkTpoarperatoB npueeaeHbl Ha pucyHke 1.

Bce KOMMNOHEHTLI KOMMYTaLWMOHHOW annapaTypbl AO/MKHBI COOTBETCTBOBATL YCMOBUAM 3KCnyaTauun
aneKTpoarperara n obecnevmBaTb 3aaHHble nNokasaTenu, a Takke obecnevnBaTb ero paboTocrnocobHOCTL NPX
3NEeKTPONMUMTaHUN OT CETMH.

4.1 YCTPOUCTBO BKINKOYEHUA HArpys3ku

HoMUHanbLHOEe 3HavYeHne ToKa AN BCeX YCTPOUCTB BKITHOYEHWUST HArpy3kn A0OIMKHO BbIOUPAaTLCS NO MaKCK-
MalbHON ANUTENTbHON MOLWHOCTM aneKkTpoarperara, npu 3ToM A4oMMKHa yYMTbIBATLCA Tpebyemas kateropms ob-
cnyxusaHus (06bivHO AC-1 no IEC 158).

[TpunmevaHnune 2—Illpnbonbwon BEPOATHOCTU NpeBbiWeHnss AC-1 B 3kcnnyatauum 4ormkHa y4YUTbIBATLCS 3a-
OAHHas U3roTOBUTENEM 3aMblKaloLWwan n/Mnn pasmblkaowas cnocobHOCTb YCTPOUCTBA BKIMIOHEHUS HArPy3KW.

[Mpn nogade NUTaHUA Ha HarpysKy oT MarucTparnibHOM ceT Yepes KOMMYTaLUOHHbIE annaparbl 3M1eKTpo-
arperata HOMUHanNbHbIA TOK YCTPOUCTBA BKHOYEHUS CETU He OOMMKEH NpeBbllaTb HOMUHANbHOMO 3HaYeHUs
TOKa KOMMYTaLMOHHOW annapaTtypbl anekTpoarperara.

3aKkasduK JOoMmKeH ykasaTb Tpebyemoe YMCo NMoMCcoB, KOTOpPOe AOIKHO COOTBETCTBOBATL TpeboBaHU-
AM OpraHOB 3HEpProHag3opa B MecTe 3Kcrnyarauum anekTpoarperaTos.
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CBsisaHHOe pacnpegeneHue

Bxop anekrpoarperara
Bbixoa anekrpoarperara
Bxop anekrpoarperara
Bbixoa anekTpoarperara
Bxoa anekrpoarperara
Bxoa anekTpoarperara

Bxoa maructpanu

A B C D

A — KOMMYTaUNOHHOE YCTPOUCTBO OAMHOYHOIO 3reKkrpoarperara;

B — kOMBUMHMPOBaAHHOE KOMMYTaUWMOHHOE yecTponcTBO (anee — KKY) «reHepatop — ceTb» (B OCHOBHOM AIA Na-
pannenbHon paboThbl);

C — KKY anekrtpoarperarta co BCTPOEHHbIM NEPEKTIOHAIWMM KOMMYTAUNOHHBIM YCTPONCTBOM C 3NEKTPUHECKOU
NN MEXaHNYECKON BITOKMPOBKON (B OCHOBHOM NSl pe3epPBUPOBAHUS CETU);
) — KOMMYTaUWOHHOE YCTPOUCTBO 3nekTpoarperara ¢ guctaHynoHHblM KKY (B OCHOBHOM Ans pe3epBUpPOBaHUSA

ceTn)
PucyHok 1 — CxemMbl KOMMYTALUMOHHBIX YCTPOUCTB 3MNeKTpoarperaTtoB

4.2 ABapUMUHLIN TOK

KommyTaunoHHast annapatypa U kabenu oMmKHbI BblAEPKUBATb KpaTKOBPEMEHHbIE rneperpyskn no ToKy.

3aKkas4yuKk AOMKeH yKaszaTb O HEOBXOAUMOCTU 3aLWNUTLl BXOAHOrO Brnoka ceTu OT KOPOTKOro 3amMblKaHUS
(IEC 60439-1).

3alnTy OT KOPOTKOro 3aMblkaHUs obecnevnBatoT NyTemM orpaHUYeHUst Toka (Harnpumep, ¢ NOMOLLIbHO aB-
TOMaTUYECKOro BLIKMHOYATENSA, NMAaBKOro NpeaoxpaHnTens, pene Toka).

[Tpn HaNU4YMK 3aWNTBI OT KOPOTKOro 3aMblKaHUS KOMMYTaLMOHHbBIE YCTPOWCTBA, Kabenu 1 npoBoaa Bbl-
OupatloT ¢ Y4ETOM TOKa KOPOTKOrO 3aMbIKaHUS.

4.3 Kabenu u npoBopa

TemnepaTtypa HarpeBa Kabeneun 1 NnpoBOAOB He A0MKHA NPeBLIWATL NpeaerbHON TeMnepaTypbl HarpeRa
N30MNALNN.

Kabenun gomxHel ObITb pacnonoXeHbl TakMM 0bpasom, YToDbl paccemMBaemMoe UMK TENNO He oKasbiBano
BNUAHUS HA paboTy y3noB 1 BNOKOB, pacnoNOXKeHHbIX B HENOCPEACTBEHHON BNU3OCTN.

[TageHne HanpsKeHUs B COeAMHUTENbHBIX MPOBoAax ACIHKHO COOTBETCTBOBATL TPEOOBAHUAM K (PYHKL M-
OHWUPOBAHUIO dneKTpoarperarta.

KOHCTpYKUMS KNeMM AoMmKHa obecneunBaTb BO3MOXKHOCTb NpucoeanHeHnst NpoOBOOOB M Kabernen cooT-
BETCTBYIOLLIErO CEYEHUS! N BbIAEPXKNBATL TaKMe XXe 3HaYEHUs1 TOKa, Kakmne BblAepXKMUBaOT CoeUHSIIoLLINE MPOBO-
aa n kabenw.

Kabenu u WwnHbl AOMKHbI BbITb HAAEXKHO 3aKpenneHs.l.

4.4 3awuTa reHepaTopa

KoMMyTaLUoHHY0 annapaTtypy BblOMpaloT ¢ y4eTOM NPUMEHEHUA CTaHAaPTHBLIX 3aLlUUTHBIX YCTPOUCTB.
[Tpn NPOEKTUPOBaHUN 3aLLUUTHBIX YCTPOWUCTB reHepartopa AoMmKHbl ObiTb yuTeHbl TpeboBaHus IEC 60034-1.

N3roToBUTENL reHepaTopa AOMMKEeH yKasaTtb cneaytolime napamMmeTpbl:

a) TOK KOPOTKOIo 3aMblKaHUs1, KOTOPbIN BblAEPXKMBAET reHepartop, U NPoACIPKNTENBHOCTL ero BO3AENCTBUS;

D) peakTUBHLIE CONPOTUBMEHUA B NONYNEPEXOOAHOM N NepeXoaHOM peXnmMmax ¢ yKkazaHUeM COOTBETCTBY-
IO MX NOCTOSAHHBIX BPEMEHMU;

C) HanpsXeHWUa nepexogHoro npouecca npu cTyneH4aTtomMm MameHeHMn HarpysKu.
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5 CnocoObl ynpaBreHUs 3neKkTpoarperatom

Cnocobbl yrpaBleHWAd SINeKTpoarperaroM orpeiendlotcd MeToadMI BO3OEUCTBUSA Ha nocnegoBaTeb-

HOCTb onepaLlun ynpaener

YCTaHOBMNEHbI Ha 3neKkTpoa

peraTe.

Tadbnwnuya 1—TllapameTpbl yCTPOUCTB YrpaBneHus aneKTpoarperaTa1)

na. B Tabnuue 1 npuBeaeHbl napamMeTpbl COOTBETCTBYIOLNX YCTPONCTB, KOTOPbIE

TOYHOCTBL
KOHTPONA CTeneHb CTeneHb
npeaenbHOro TpeboBaHus TpeboBaHuA
3HaYvYeHUWHA
Bua curHanusaunn m
HanmeHoBaHWe napameTpa vy § oy
O N3MepUTenbHbIM NPUBOP O
O O
> 3 % = o %‘
x CL © T ) et T
(T = O Q & O (b Q
S o X = = X > =
0 = QO O QO O O QO
m T L — 0 T — 0
MpeBbileHne ckopocTu® x | — | — | — | — _ _
OTka3s I'IyCI{aS)’ K — — — X — | CBeToBast M/glnm 3BYKOBas | — X —
curHanmaaumus> ¥
HanpsikeHune 6aTapeM3)’ R — X — X — | CBetoBas w/nnn 3ByKoBasd | — — X
curHanuaaums™
HeucnpaBHoCTb  3apsagHon | — — — X — — —
GaTtapeun™ ¥
YpoeeHb Tonnvea”’ X X — X — | CBeTtoBas w/nnn 3ByKoBasd | — — X
cUrHanm3auus
[laBneHne nyckoBOro BO34y- | — X — X — | ABTOMaATUYeCKMn moaynsayn- | — — X
xa®® OHHbIW CUrHan Ans aBToMaTu-
YECKMX TFeHepaToOpPHbIX YyCTa-
HOBOK
[TOBTOPHbLIN I'IyCI{G) — — — — X — —
3agepxka cpabaTbiBaHUA 3a- | — — X — — — _
LN THI
3agepxka nycka” — | — | — X — _ _
3agepka OCTaHOBKM Mpu OT- | — — — X — — —
KIMIOYEHNN Harpy3Kku
OTKNoYeHne npepbiBatens | — — — X — — _
reHeparopa rnocne ymeHbLle-
HWs Harpyakn™ o)
BbiGop pexvma paboTbl” — — — X — — _
acToTa — — — — — | YactoTomep, ABOVNHON U3Me- | — — X
PUTENDb YacTOTbl MPU CUHXPO-
HU3aUUn
3awmTa no yactore” X x | — | — | x — —
HanpsixeHne — — — Boanmeszz) X — —
3awmTa no HanpsiKeHuo™ X X — X — — _
YcTaHoBKa ckopocTu ' — | — | — X _ _ _
YcraHoBKa HanpskeHns' ) — | — | = | x | = _ _
MHankauma OCHOBHOIMO Ha- | — — — X — — _
npspkeHust’
[lpegBapuTenbHbIN - MPOrpeB | — — — — X — —
cucTemb!™
Bpemsi paboTbl, — — — — — | CYeT4ymnK vacoB paboTbl — — X
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[lpodomkerue mabnuusi 1

TOYHOCTD
KOHTPONSA CTeneHb CTeneHb
npeaenbHoro TpeboBaHus TpeboBaHUA
3HaYeHUHA
Bua curHanusaumu m
HaumeHoBaHWe napameTpa = - o
A N3MepUTenbHbIN NPUBOP Q3
Q 3 Q @
= < > = x >
= 3 ] = % CT
X 1 - L CT — L
O = O O D O O Q
X - X = = X > =
O 2 \O \O O \O \O O
Q o Q Q e O Q A
0 = D ol O O o )
m T T - O T - o
ToK — — — — — | AMNepMeTp Ans Kaxgown gassl X — —
AKTMBHasi MOLLHOCTb — — — Nameputenb aktuBHon mow- | X9 | — X
HOCTU
Kos®dpmnumneHT MOLWHOCTH — — — ameputenb KoaddPuuUMeHTa | — — X
MOLLHOCTW
PeakTUBHasA MOLWHOCTb — — — Nameputens PEaKTUBHON | — — X
MOLLHOCTW
CMprOHy%ngyrou.l,ee obopy- | — — X — — | CuHXpocKon, BONbTMETP UNU X — —
noeaHve” namnbl CUHXPOHU3aUUN
3awmra OT KOPOTKOro 3aMbl- X — X — — — —
KaHUS
3awumra oT Neperpys3ku X — X — — — —
3awmTta oT TOKOB neperp¥23|<w X — X — — — —
C 3a7€pXKKO No BpemeHn 2
3awmra OT TOKOB MNeperpys3ku X — X — — — —
C ?g aHUYEHUEM HanpsiKe-
HUS
HanpaBneHHasi TOKOBas 3a- X — — X — — —
upta?: ™
3awmrta ot obpatHoOM MouWl- | — — — X — — — — —
HocTn
YCTPOUCTBO OTKITIOUMEHUSA CUC- | — — — X — — —
TeMbl®
YCTPOUCTBO or%aﬁmquMﬂ pe- | — — — X — — —
aKTUBHOrO Toka® '
3awmTta CUCTEMbI OT 3aMblKa- | — — — — X — —
HUA Ha 3EeMITIO
3awmTta crartopa OT 3aMmblka- | — — — — X — —
HUs Ha 3emmio 1Y)
3awumra oT ;chbcbepeH unanb- | — — — X — — —
Horo Toka?) 7 1% 19
3awmra t1:JT HECUMMETPUYHOW X — — — X — —
Harpy3ku' "
CKOpOCTb — — — — X TaxomeTp — — X
[lapneHne cMa3oYyHoro Macna | — X X — — | Jatymuk gaBneHns cmMasoyYHo- X — —
ro macna
emMneparypa CMa304HOoro X — — — X | Datynk Temnepartypbl cMma- | — — X
Macrna 304YHOro Mmacna
YpoBeHb CMa304HOro macna — X — — X — —
Temnepatypa OXNaXaeHus X — X — — | Hat4umk Temnepartypbl | — X —
OBUraTens oXnaxaeHust

6
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OkonyaHue mabnuubi 1

TOYHOCTDL
KOHTPONS CTeneHb CTteneHb
npeaenbHoOro TpeboBaHusA TpeboBaHuA
3HAYEHUS
Bua curHanusauunm um
HaunmeHoBaHue napamertpa < . =
A M3MepUTEnbHbIN NPUBop A
o 0 o o
= x S = = >
= &3 ] = 5 ]
Y 1 ~ L CT - L
o = O O QO O O Q
5 o X = = X > =
O o \O \O O \O O O
0 = Q o QO o O QO
m T I — 0 1L — 0
Tlermnxﬂ,pan{3 a oxnagutenst | — X — X — — —
apurartens
Temneparypa paspbiBa pem | — — X — — — —
18)
HA
HencnpaBHOCTb BEHTUNATO- | — — — — X — —
pa oxnaxKgeHus
Temnepatypa oTtpaboraBwmnx | X — — — X Hatunk Temnepartypbl oTpa- | — — X
ra30B DOTaBLINX ra3os
[Tyck — — — — X | Datdumk nycka — — X
2 19)
awmra oT neperpesa X — — — X — —
Jawmrta portopa OT 3aMmblka- | — — — — X — —
HUs Ha 3emnio’ " 29
[loTeps skcnnyaTauuOHHON | — — — — X — — — —
3aLLI,MTI:I1O)’ 14). 2

1) [Ins anekTpoarperaTtoB crieunanbHOro Ha3Ha4vYeHUs1 UNKn 3NeKTpoarperaTtoB cneynanbHbIX TUMOB MOTYT NOTPEDO-
BaTbCA Apyrve unv QononHUTENbHbIE NapaMeTpsbl.

2) Kak npaBuno He NPUMEHSIoT Ans anekTpoarperatoB mowHocTbio 4o 100 kBT.
) TlpuMeHA0T Ans aBTOMaTUYECKU YNPaBNAEMbIX 3MeKTpoarperaTos.
) TTpumeHsloT Ans ycTaHOBOK 6e30nacHOCTH.
) MpumeHaT aAnsa guratenemn, 3anyckaemMbliX € MOMOLLIO CXKATOro Bo3ayxa.
) MpumeHaT ansa gpuratenemn, 3anyckaemblX € MOMOLLbIO 3NEKTPUYECKOIO MyckKa.
) TIpMMEHSIOT ANA reHepaTopoB HU3KOIo HanpsixeHus bonee yem 2MB - A.
)
)
0
1

n B~ W

~

CO

[TpMeHsI0T Npy napannenbHon paboTe rocyaapCcTBEHHOW SHEPreTUYECKON CUCTEMbBI U KOMMEPYECKOMN.
[TpumeHsioT npu be3paspbiBHOM NEPEKIoHEeHUN ANeKTpoarperara Ha NMTaHne oT CeTw.

) MpumeHsaT NpY napannenbHon paboTe anekTpoarperaTos.
) TTpMeHsaI0T NPpU KOHTPOoNe rMaBHOro/pe3epBHOro arperara.

12) [ns nony4yeHnsi CENEKTUBHOCTU NPeanoYvTUTENBbHA 3aep KKa NO BPEMEHU AN 3aLlUTbl OT KOPOTKOIO 3aMbIKaHUSA,
a Takxe 3awmTa oT Neperpy3kn npm obpaTtHO3aBUCUMON 3a4EPXKKE BPEMEHMN.

13) TlpoBepky NpoBOASAT, €Cnu reHepaTop obecnevnBaeT HEQOCTATOYHbBIN YCTAHOBUBLLMNCSH TOK KOPOTKOIO 3aMblKa-
HUS.

14) MpumeHaT NS reHepaTopoOB BbICOKOTO HANPSXXEHUS.

19) TlpuMmeHaT Npu gNUTENBbHOM OTKIMOHEHUN HaMPSPKEHUS B KOMMEPYECKOW 3HepreTnyeckon cucreme (bonee
+5 %);

%) TpoBepky (KOHTpONb) NapameTpa NPOBOAAT HA HEBO3OYXAEHHOM reHepartope.

) TlpumeHsoT B cniyvae anuTenbHoW paboThl anekTpoarperara npu 4pe3amepHon HecbanaHCUpoOBaHHOW Harpy3Ke
CUCTEMBbI, a TaKXKe ANnA 3awWwmTbl OT 0bpbiBa asbl.

18) TpumeHsitoT gns gBuratenemn ¢ BO3ayLWHbIM OXITaXXAEHUEM.

19) OBbIMHO HE NPUMEHSAIOT ANA reHePaTOPOB BbICOKOIO HANPSHXXEHUSA C TEPMOPE3UCTOPHBIMU AaTYMKaMM TeMNepa-
TYPbl, PACNONOXEHHbIMM B ODMOTKaxX ctatopa.

20) OObIMHO HEe NPUMEHSAIOT B DeCLLeTOYHbIX reHepartopax.

21) TlpumeHnsaoT Ana cpegHe- n manorabapuTHbIX 3neKTpoarperaTos.

22) [1pn HEOBXOOAMMOCTU NPUMEHSAIOT BONbTMETP C Nepekntovartenem Ans namepeHns tTpexdasHbiX HaNpPsXXeHUN.
[1pn CUHXPOHU3AUUK NMPUMEHSAICT ABOUHOU BONBTMETP.

23) amepenne no ogHon draze gonycTuMo, Korga Harpy3ka CMMMETPUYHa.

— O

1

[TpnmedyaHwne—BHacToawen Tabnuue NPUHATLI Cneayrowme yernoBHble 0603HAYEHUS:
«X» — 3HA4YeHne napamMmeTpa y4YuTbIBaloT;
«—» — 3HaA4YeHWe napamMmeTpa He y4YUTbLIBAIoT.
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5.1 Py4yHoOu nycK — py4Hada ocTaHOBKa

[daHHbIN cnocob ynpaBneHnsa obbIYHO MPUMEHSIIOT B 3MiekTpoarperatax MowHocTbio Ao 20 KBT, He obopy-
NOBaHHbIX YCTPOUCTBAMN aBTOMaTUYECKON 3aLLUTHI.

5.2 IneKTpU4eCKUU NYyCK — pydHasa oCcTaHOBKa

[aHHbIN cnocod ynpaBneHus 0bbIMHO NPUMEHSIIOT B aneKkTpoarperatax, 0oopyaoBaHHbIX YCTPOWUCTBAMU
aBTOMaTU4YECKOW 3aLUTHI.

5.3 IJneKTpuU4vecKUU Nyck — aNeKTpuvyeckasa ocTaHOBKa

NaHHbIN crnocob ynpasneHusa obblMHO NPUMEHSOT B 3neKTpoarperaTtax, obopyaoBaHHbIX YCTPOUCTBaMU
aBTOMAaTUYECKON 3aLlnThl, C MOMOLLbH KOTOPBIX OCYLLECTBIIAETCA MNeKTpudeckas oCTaHOBKaA.

5.4 IUCTaHUUOHHbLIM NYCK — 3NeKTpuyeckasa ocTaHOBKa

NaHHbIM cnocob ynpaBneHnsa obblMHO MPUMEHSIOT B aieKTpoarperartax, opraHbl yrpasneHns Myckom U
OCTaHOBKOW KOTOPbLIX yAaneHbl OT 3NeKTpoarperata Ha HekoTopoe paccTosHne. Ecnu gnctaHUMOHHOe yrnpas-
fIeH1e OCYLLEeCTBNAT C MecTa, e CUrHan He crblleH, HeobXoANMO NPUMEHSATb YCTPOMCTBO aBTOMaTUYECKOM
3aLlUThI.

5.5 ABTOMaTU4YECKUU NYCK — aBTOMaTU4vyeckasa oCTaHOBKa

Cnocob ynpaBneHus, Npyu KOTOPOM NMYCK UM OCTaHOBKA 3NeKTpoaABUraTenst oCcyLeCcTBASAKOTCA NPY NOMO-
LI cUrHanoB 6e3 yvyacTusi oneparopa.

TunoBas cxema Takoro cnocoba ynpasneHUs BKNOYaEeT B cedsi:

- aBTOMaTUYEeCKYo cUrHanmsaumio o noBpexageHnn ceTu;

- ynpaBleHne B 3aBUCUMOCTU OT BPEMEHU CYTOK;

- KOHTPOIb YPOBHSA XXNOKOCTMU,

- TepMoCcTaTU4eCKMN KOHTPOMNb U T. 4.

Bo nsbexaHue CnuKoOM 4YacToro cpabaTtbiBaHUS CUCTEMBI yrpaBneHns HeobxoanMMo BeIOUpaThb ONTU-
ManbHblE AManasoHbl cpadaTblBaHUA YCTPOUCTB aBTOMAaTUYECKON 3aLllnTbl, POPMUPYIOWNX CUrHAM Ha NycK
M OCTaHOBKY.

5.6 MNyck no TpeboBaHuUO

[aHHbIN criocob ynpaBneHnsa NPUMEHSIOT B anekTpoarperatax ObITOBOro HasHadeHns B crny4vae, Korga
anekTpoarperar ABnAeTcs eANHCTBEHHbIM NCTOYHUKOM 3M1EeKTPOSHEPrum.

[pn BKNOYEHWX HArpy3Kn ariekTpoarperara npoucxoquT ero asToMaTUYecKNin 3anyck; OTKIHoYeHne npo-
MCXOOUT Nocne OTKNHYeHUs nocneaHero notpebutens.

5.7 YnpaBneHue pe3epBOM CeTU

Pe3epBHLIN aneKTpoarperaT 3anyckaroT npu NOMHOM OTKHOYEHUN ABUraTena Unn ecnu HanpsikeHune nu-
TaHUA He COOTBETCTBYET YCTaHOBMNEHHOMY 3HAYEHUIO.

OcCTaHOBKa pes3epBHOro anekTpoarperata npoucxoguT Npyu NosiBNeHU HanpshkeHUst B MaructpanbHOW
cCeTW UNKn nocrne BOCCTAHOBNEHUA HOPMUPOBAHHLIX 3HAYEHUIN Hanpsi>XeHUsa U 4acToThl.

[na peannsauum atnux PyHKLUKUN B COCTaAB aNeKTpoarperata 4oKHbl BXOAUTb crieayolme yCcTpou-
CTBa:

- YCTPOUCTBO onpeaeneHnst oTKIOHEeHUN NapamMeTpPpOoB MaructpansHOU ceTu;

- YCTPOWUCTBO ynpaBneHUa NyCKOM U OCTaHOBKOW 3MeKTpoarperara;

- pene BpemMeHn BIoKUPOBKN 3aLLNTbI;

- YCTPOWUCTBO ynpaBneHunsa nepeknioyeHeM KOHTaKTOPOB;

- nepekntoyartens pexumos «PYUYHOWU/ABTOMAT.

KpoMe BbllleyKaszaHHbIX, MOTyT ObITb YCTAaHOBMNEHLI cneaytowmne AononHUTENbHbIE YCTPOWUCTRA:!

- pene BpeMeHN 3adepPXXKN 3arnycKka;

- YCTPOWUCTBO MOBTOPHOIO 3anycka anekrpoarperara;

- pene BpeMeHUn nNporpesa ABUraTtens;

- pene BpeMeHU 3a4epXKKN BKIMIYEeHNUA KOMMYTaUMOHHBIX annapaTos;

- pene KOHTPOoNs BOCCTaHOBMNEHUA MarcTpanbHOWU CETU;

- pene BpeMeHU OCTaHOBKM ABUratens Ha XonocToM Xoay;

- YCTPOWUCTBO KOHTPONS 3apsiga akkyMynsiTopHoOU baTapeu;

- YCTPOWUCTBO MOBTOPHOIO BKIIOYEHUA cTapTepa;

- cucTema npeaBapuUTenbHOro NoACrpeBa;

- annapartypa KOHTPONA crneunanbHbIX XapakTepUcTUK CeTH.
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5.8 YnpaBneHue gByxarperaTHoM ycTaHOBKOU B3aMMHOTIO pe3epBa

[Tpn 3TOM cnocobe ynpasneHna noodepeqHo paboTatoT ABa aeKkTpoarperara: paboTtaroLluin anekTpoar-
peraTt cyMTaloT OCHOBHbLIM, @ HepaboTalowWwmMi — Pe3epPBHLIM.

[TlepeBoa anekTpoarperata B peXxum paboTbl UMK pesepBa OA0IMKEH NPOBOANUTLCA NMOO NO UCTEYEeHUN
YCTaHOBMNEHHOIo BpeMeHn paboThl, MO0 No curHany ot paboTarLlero anekrpoarperara.

Takoin cnocob ynpaBneHUs xapakTepeH Ans anekrpoarperaTa, npegHasHadeHHOro aAng AnuTenbHoM pa-
60Tkl 6e3 HabnogeHUst N 06CyXXNBaHUS.

5.9 YnpaBneHue TpexarperatTHou ycTaHOBKOU B3aUMHOIo pesepBa

[Mpun 3TOM cnocobe ynpaBneHusa Tpy anekTpoarperara paboTtatoT cornacHo 5.8 c aBToMmaTuy4eckmm nocrie-
foBaTenbHbIM NEPEBOAOM KaXd0ro anekTpoarperata B peXum pesepsa.

5.10 YnpaBneHue gByxarperaTHou yCTaHOBKOU C pe3epBUpPOBaHUEM CeTHU

[Mpwn 3TOM criocobe ynpaBneHnsa ABa anekTpoarperaTta paboTatoT cornacHo 5.8, 3a UCKTHOYEHUEM TOro,
4YTO 3NEeKTponuTaHnue NoTpednTenen ocyLLEeCcTBSAETCA OT MarucTpanbHOW ceTu, a anekTpoarperatbl paboTator
TONMbKO MpPW NMOBPEXAEHUN CETN.

[Mpy NOBTOPHOM MOBPEXAEHUN CETU Harpy3Ky BHOBb MOAKITOYALOT K CeTU, MPKY 3TOM J0SKHa ObITb BOCCTa-
HOBMNEeHa nocregoBaTenbHOCTb BKIHOYEHUSA pe3epBHOro arperaTa.

[lonyckaeTca nsmeHeHme 3Toro cnocoba ynpasneHns, ecrnv anekTpoarperarbl ABMAHTCA OCHOBHBIMN UC-
TOYHUKaAMW NUTaHWA, a MarucTpanbHas ceTb — Pe3epPBHbIM.

5.11 MapannenbHaa padoTa HECKONbKUX arperaToB

[Tpn paboTe HeCKONLKNX 3neKTpoarperatoB Ha 0OLLYHO HAarpysky OHW AOMKHbI COOTBETCTBOBATL TpeboBa-
HUSIM peXXuma napannensHon paboThl, ycTaHOBNEHHBIM B ISO 8528-1.

[1pn napannensHon padbote AoMmKkHa obecnevynBaTbCa CUHXPOHU3ALMA 3neKTpoarperaTtoB, KOTopas Bbl-
MONHAETCS PYYHLIM UMM aBTOMAaTUYECKUM cnocobom. B npolecce CUHXPOHM3ALUM O0MKHO BbITh obecneyveHo
aBTOMaTUYeCcKoe perynupoBaHMe 4acToThl, HaNpsXKeHUA WU COOTHOLWEHUA Mo dpase 3neKkTpoarperatos,
paboTaroLWwnx napannenbHo.

5.11.1 PaboTa B py4HOM pexume

[Ona napannensHon paboThl HECKOMbKUX aneKkTpoarperaTtoB ¢ py4YHbiM CcriocoboM CUHXPOHU3aL MK O00-
XXHbI ObITb YCTAHOBMNEHLI crieayolme yCTPpoUCTBa yNpaBneHns U nameputensHblie Npndophl:

- YCTPOWUCTBO pasbegUHEHUA CUITOBOU LEeNnn (KOHTaAKTOP UNW BbIKITHOYaTENb);

- YCTPOWUCTBO 3alUMThI OT KOPOTKUX 3aMblKaHUW;

- YCTPOWUCTBO perynmpoBaHUsa HanpsXXeHus;

- YCTPOWUCTBO perynmpoBaHUs YacToThl;

- NaMnbl CUHXpPoHU3aunn!), Hyneson BoNbLTMETPZ) NN CUHXPOCKON (ANA onpegeneHns pasHocTn das u
YacToT);

- aMnepMeTp;

- BONBTMETP.

PekoMeHOyeTCA TakXKe WUCNONb30oBaTb crieayllne ycTpoUCcTBa ynpasBneHUs U n3MepuTenbHble
nprudopH.bI;

- OBa 4yacTtoTomMmepa (ang snekrpoarperata v WUH);

- OBa BONbTMeTpa (ANnd anekTpoarperata M WUH);

- Npunbdop AN namepeHnsa akTMBHOWM MOLHOCTMU;

- YCTPOWUCTBO KOHTPOMA CUHXPOHU3ALNNA;

- Npnbdop AN namepeHnsa peakTUMBHON MOLLIHOCTI;

- YCTPOWUCTBO ynpaBneHua pacnpegeneHnem peakTMBHON HarpysKu.

5.11.2 MapannenbHaa paboTa B aBTOMaTUYECKOM pexume

[na napannenbHon padboThl HECKOMBKUX 3MeKTpoarperatoB B aBTOMaTUYECKOM PeEXUME AOMKHbI ObITb
YCTaHOBMEHLI CMeayolme ycTponcTBa ynpaBneHmns 1 namepuTensHble Npnbopsi:

- OUCTaHUMOHHBIN pasbeauHUTENb CUNMOBOW LIEMU UIMN HArPY3KN C BEICOKOW CKOPOCTbLIO AENCTBUS;

- YCTPOWUCTBO 3alUMThI OT KOPOTKUX 3aMblKaHUW;

' BkntoueHue namnbl CUHXPOHU3ALMUY HeO6X0AMMO NPOM3BOANTL OHEHb TLLATENBHO, Tak Kak « APKOCTb» HE SBMSIET-
CA JOCTATOYHbIM NOKa3aTenem.
[Tpn MCNoNb30BaHMM HECKOMBbKMX NAaMN CUHXPOHM3AaUUM OHW AOJKHbI ObiTh NOAKMIOYEHBI TaK, YTOObLI 0becnevnBa-

NOCb «BpaLlleHne cBeTa», UKCUpYoLLee COCTOSTHUE CUHXPOHU3ALIUM.
2) [pun ncnonb3oBaHUM HYNEBOro BONbTMETPA HaNpsHKeHne A0MKHO ObiTb YCTAHOBNEHO Npexae, Yem vyacToTa.
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- YCTPOUCTBO perynmpoBaHns HanpsikeHUs (AN KOPPeKTUPOBKM YPOBHA PeakTUBHOW HArpy3Kn);

- YCTPOWCTBO pPerynupoBaHns YacToThl (4719 KOPPEKTUPOBKN YPOBHSA aKTUBHOM HArpy3Kn);

- YCTPOUCTBO aBTOMaTUYECKOro pacnpegeneHns akTUBHOW HarpysKku;

- YCTPOWCTBO 3aLMTbl OT 0OpaTHOWN MOLLHOCTH;

- aBTOMaTU4YeCKUN CUHXPOHU3ATOP;

- NMepekntovaTenb PexnMoB cuHxpoHusaun «PYHHOWU/ABTOMATUHECKUN»Y;

- aMnepmMeTp;

- BONLTMETP;

- M3MepuTenb akTUBHOM MOLLHOCTMW.

PekomeHayeTCcqa TakXke UCNONb30OBaTh crnegylolme yCTpoUcTBa ynpasreHnUs U usmeputenbHble Npu-
Oopbl:

- OBa YacTtoToMepa (ana sanektpoarperarta u WWH);

- [Ba BONbLTMeTPpa (AN4a anekTpoarperarta u LWUH);

- NlaMnbl CUHXPOHN3aLUNZ), HYNeBOWN BOMLTMETPS) UM CUHXPOCKON AN onpeaeneHnsa pasHocTu ¢dpas u
4acToT;

- YCTPOWUCTBO 3aLlUMTEI OT Neperpyskn N KOPOTKUX 3aMbIKaHWUI;

- Npudbop ANd n3MepeHnsa peakTMBHOU MOLLIHOCTU,;

- aBTOMATUYECKUN PErynaTop pacrnpeaeneHnus peakTUBHON HArpy3kyu MexXxay napannenbHo padoTtatoLm-
MW SNeKTpoarperatamu;

- aBTOMaTuYecKuin perynatop koadduumeHTa MoLHocTn®).

5.12 Cnocobbl OCTAaHOBKW

[1ns cuctemMbl OCTAHOBKU HEODXOOMMO YCTPOUCTBO, KOTOpoe obecneynBaeT npekpalleHne nogavum Torn-
NnnuBa B Kamepy cropaHus asurartens. J1tioboe Takoe yCTpOUCTBO AOMKHO ocTaBaThed B nonoxkeHnn « CTOMMN» ao
NOSMTHOW OCTAHOBKU ABUraTens.

[MTpnmevaHune 3—B cnyyae npesBbileHUs NpeaenbHbIX 060POTOB MOXET AOMNOMHUTENBHO noTpeboBaTbCs
BO3QYLLHbIA KNarnaH OTCEYKW.

Ecnu ycTpoCTBO OCTAaHOBKN NMPUBOANTCA B JENACTBME aBTOMaTUYECKAM CpeCTBOM 3alUUThl, TO ero ne-
peBof B paboyee NonoXxeHue O0MKEH OCYLLIECTBATLCA BPYYHYIO.

6 KoHTponb anekTpoarperara

KoHTponb 3a paboTon anekTpoarperara obecnevynBaeT ero HopmMmarbHoe (PyHKLUUOHUPOBaHNE.
6.1 UamepuTenbHble NpUbOPLI

onekTpoarperaTt go/mkeH ObiTb CHabXXeH BONbLTMETPOM U aMNepMeTPOoM.
[lononHuTenbHble N3MepuTenbHble NPUdopbl, HeobXxoaMMbIe AN NapannensHon paboThl anekTpoarpe-
raToB, NpuBeaeHbl B 5.11.

6.2 OnekTpudeckas 3awuTta U ynpaBrieHue

6.2.1 3awuTa oT NneperpysKun

3alnTa oT neperpyskn npegHasHavyeHa Ang OoTKMHYeHUS reHeparopa OT Harpysku npu npesbllleHUr
npeaensHoOro AoNyCcTUMOro 3Ha4eHus.

3alnTy OT KOPOTKOro 3amblkaHusl obecnevymBaroT ¢ NOMOLLILHO aBTOMAaTUYECKOro BbIKMHOYaTeNns, ocHa-
LLIEHHOro pacuennuTenemMm MakCMmManbHOro ToKa.

[TouMeHsAeMble YCTPOWUCTBA 3aLlUUTLI OT KOPOTKOro 3amMblKaHUA A0MKHBI ObITb cornacoBaHbl MeXay no-
Tpebutenem 1 N3rcToBUTENEM.

[MTpumevaHune 4—0OnpeaeneHne BPpeMeHn JENCTBUS TOKOB KOPOTKOIo 3amblkaHus — no SO 8528-3.

Y Mpun ncnonb3oBaHum NEPEKNOHAaTENS PEXMMOB CUHXPOHMU3ALMMN AOKHO BbITh yYCTaHOBNEHO 060pyaoBaHME, Npu-
BeaeHHoe B 5.11.1.

2)  BknovyeHue namnbl CUHXPOHU3aLMM HEODXOOMMO NPOBOAUTL OYEHb TWATENbHO, TAK KaK K APKOCTb» HE SABIMAETCS
AOCTATOYHbIM MOKa3aTenem.

[Tpy NCNONb30BAHUM HECKOMNMBKUX Namn CUHXPOHU3ALMKU OHU OOMKHbI ObiThb NOAKNIOYEHbI TaK, YTODObI obecnevynBa-
NOCb «BpalleHne ceeTay, PUKCHpyrouee COCTOSIHME CUHXPOHU3ALNMN.

3) MNpun ncnonb3oBaHUM HYNEBOrO BONbTMETPA HaANpsHKeHue AOIMKHO ObiTb YCTAHOBMNEHO NpeXae, Yem 4acToTa.

4) YcTaHaBnuBaloT TONBKO NMPY NapannenbHon paboTte anekrpoarperarta u marmctpanbHOW CETH.
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6.2.2 llyck aneKkTpoaBuratena

anekTpoarperaThl, OCHalleHHbIE 3NeKTpoABUraTtensaMu, A0MmKHbl 0becnevumnBaTb BO3MOXHOCTb UX NMycKa.

[TyckoBbIe TOKU aneKkTpoaBuratend MHorga sHaunuTenbHO Bhille HOMUHaNbHOro Toka reHepartopa. B aTom
crnyyae yCTPOWUCTBa 3allUThEI Mo Neperpyske AoMKHbI COOTBETCTBOBATL cneluanbHbiM TpeboBaHUAM, YCTaHOB-
NEeHHbIM B TEXHUYECKMX YCIOBUAX Ha SnNeKkTpoaBUraTenu.

6.2.3 3aluMTa OT NOHUXKEHHOUN YacTOThbl BpalleHUs

HekoTopble TUMbl CUHXPOHHBIX TEeHepPaTOPOB MOTYT BbIATU U3 CTPOSA NPpU ANUTENBHOW paboTe CO CKOPOC-
TbiO, MEHbLUEN UX CUHXPOHHOW CKOPOCTU. B 3TOM cny4yae B KOHCTPYKUMK aMnekTpoarperata AOMKHO ObITh
npegycMOTPEHO YCTPOMUCTBO ANA 3allnThl OT MOHUMKEHHOW YaCcTOThl BpalleHUS.

6.2.4 3awuTta oT OOpPaTHON MOLLUHOCTH

[Tpn napannensHon paboTe BCce anekTpoarperatbl A0MKHbI ObITb OCHALLEHBI YCTPONCTBAMU 3aLLUTLI OT
obpaTHOU MOLHOCTW. Pene obpaTHOW MOLLHOCTU AOMKHO PUKCUPpOBaThL NOSIBNEHNe obpaTHOro MOMEHTAa Ha-
rpy3KM AN CBOEBPEMEHHOro OTKNIoUeHUA anekTpoasuraTens.

6.2.5 3awmnTta n copoc Harpyzku

[Tpn aKcnnyatauuy snektpoarperara B HEKOTOPbIX ChyvasX MOTYT BO3HUKATb Takue peXumbl padoThl,
MPU KOTOPbIX 3HAYEHUA HaNPSPKEHNA 1 4acToThl OyayT HeAoNyCTUMBIMW A151 HEKOTOPLIX 3MTIEMEHTOB 0DOpYyao-
BaHWUA, ABNSIIOLWLNXCA aneKTpuyeckon Harpyskou. lNotpebutens gonmKeH ykasaTb AONYCTUMbIE npeaensbl n3me-
HEeHUA YacTOTbl N HanNpsXeHUa 1 TpeboBaHNA O HeobXoaAUMOWU MUHUMAaNbLHOW (MakCcUManbHOW) 3alluTe no
HanpsKeHUo 1 YacToTe.

B anekTpoarperatax go/mkHa obiTb NpeaycMoTpeHa aBToMaTudeckas pasrpyska no 4yacTorTe.

6.2.6 3awuTa ynpaBnaLWUX Leneu

Bce ycTponcTBa ynpasneHUsa U nsmepuTtenbHble npubopbl ACMMKHbI ObITh 3alMULLEHBI OT BO3OENCTBUS
CBEPXTOKOB.

6.2.7 3aluTa OT KOPOTKUX 3aMbIKGaHUWU Ha 3eMnIo

QnekTpoarperaTt Urnm cuctema, K KoTopon oH npucoeanHeH, A4oMKHbI ObiTb OCHALLEHbI 3aLlUTON OT KOPOT-
KX 3aMblKaHU Ha 3eMI10.

[TpMeHsieMast cxema penenHon 3alnThbl raBHbLIM 0bpasoM 3aBUCUT OT TUNA 3a3eMNIEHUA HEUTpPann

(PUCYHOK 2).
[1pepbiBaTEb
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(@ = PacnpeaenutenbHbIA
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- = C >
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O ) = ™
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Tunbl 3a3eMneHns HeUTpParnm:

a — rnyxoe 3a3emMIeHune,

b — 3a3emMIieHne ¢ peakTUBHbIM COMNMPOTUBIEHUNEM,;

C — 3a3eMITeHne HN3KOro ConpoTUBIEHWS;

d — 3a3emrneHne HN3KOro CoONnpPOTUBIEHUA CUCTEMbI C HECKONBKUMUW NCTOYMHUKAMK (OAMH 3a3EMIAILWNN PE3NCTOP U
KOMMYTaUNOHHOE YCTPOUCTBO);

e — pacnpegenuTenbHbin TpaHcopMmaTop (3a3emMieHne ¢ BTOPUYHBLIM PE3NCTOPOM);

(G — reHepartop

PucyHOK 2 — Twunbl 3a3emMreHns HenTparnu reHeparopa
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[1Nna 3anThl OT 3aMblKaHWIA HAa 3eMITH0 NMPUMEHSIOT TPU TUMNOBLIE CXEMbl pENENHON 3aLNUTLI, OnNpeaenso-
LLiMe TOK HyNneBOW nocnegoBaTenlbHOCTU:

a) Cxema 3allUuTbl MO OCTAaTOUHOMY TOKY

TOK 3aMblKaHUA Ha 3eMI0 onpeaensieTcd TOKOM BTOPUYHOW ODMOTKM CyMMUPYHOLLEro TpexdrasHoro
TpaHcdopmaTopa.

B cnyyae 3aMblKaHUA Ha 3eMIMi0 BO3HUKaKOLWUNA B TpaHcdopMaTope ToK, NpoTeKkaa yepes pene, obecne-
yMBaeT ero cpabarbiBaHue.

b) Cxema gatyuvka 3asemMneHus

CUMMETPUYHBIN TpaHCopMaTop ToOKa CTEPXKHEBOIO TKUNa ¢ NpoemMamMm And nepBUYHON LIen COeaUNHAET
BCce pa3oBble NPOBOAHUKM (KabenbHbI TpaHcdopmMaTop ToKa). [1py 3aMbIKAHMKA Ha 3EMIT0 TOK HYNEeBOW NO-
crneaoBaTenbHOCTU, BO3HUKAOLWKMA B pe3dynbTate gncbanaHca, npoTtekas Yepes obMOoTKY pene, NpUBOANUT K ero
cpabaTtbiBaHUto. [1pn 3awmTe ogHogazHoM Lenu TpaHcopMaTop ToKa COeaUHSIIOT C HYNeBbIM MPOBOAOM.

c) Cxema c 3a3eMNeHHOW HeUTpanbto

[Tpn KOPOTKOM 3aMbIKaHWM Ha 3eMIH0 TOK, BO3HUKAOLWMIA B 0OMOTKe TpaHcdopmMmaTopa Toka, coeUHEH-
HOW C HYNEBLIM NPOBCACM Yepes Pe3ncTop, NPUBCAUT K cpabaTbiBAHUIO Pene 3aLuUThI.

[N 3anThl KOHKPETHOro ydacTka Lenu 00bI4YHO MPUMEHSIIOT CENEKTUBHYIO 3aLLUUTY OT KOPOTKUX 3aMblKa-
HUAN Ha 3eMIto, KoTopas obecnevmBaeT 3alnTy TOMNbKO onpeaeneHHon 30Hbl, 00ObIYHO OT OOMOTOK cTaTtopa Ao
TOYEK YCTAaHOBKM TpaHCOpMaTOpPOB TOKa. 3aMblkaHWe Ha 3eMMNio 3a npeaenamMmm 3ToMn 30HbI obecnevynBaeTcs
penevnHou 3alnTon, YYBCTBUTENLHOW K NPOTEKaHUIO ToKa.

B cnyyae HU3KOOMHOIO 3a3eMIeHUs HeUTpanu BKNoYeHe pene 3alliThl OCYLLECTBNAEeTCA TOKOM Hye-
BOW NOCneaoBaTeribHOCTU, a NPW BbICOKOOMHOM 3a3eMITeHNU HeUTpanu — HanpsikeHnem HyrneBou nocneno-
BaTENbHOCTH.

HecenekTuBHaga 3alimnTa OT KOPOTKOro 3aMblKaHUSA Ha 3eMIT0 OCYLLIECTBNSAETCS TaK XKe, Kak Ansl 0gMHOU-
HOro He3aBUCUMOTIQ aneKkTpoarperara.

[na ctaunoHapHLIX 3neKkTpoarperatoB BbICOKOrO HanpshXXeHUda pekomeHayeTca npeaycMoTpeTh 3aluTy
OT KOPOTKMX 3aMbIKaHUN Ha 3EeMI1IO.

Ocoboe BHUMaHWe yaensitoT 3alnTe aBTOHOMHO paboTalolnX 0aQUHOYHBIX HU3KOBOSMBTHLIX 3MeKTpoar-
peraToB, npeaHasHauveHHbIX ANs BPEMEHHOTO obecrneveHunst NeKTposHepruen.

6.3 Cucrema 3allUThbI ABUraTenn

Bribop 1 cnocod yCTaHOBKN YCTPOWCTB 3aLlLUThI U KOHTPONA ANgA ABUratenen BHyTpPeHHEro cropaHuns aon-
XXHbI ObITb CornacoBaHbl MeXay U3roTOBUTENEM N NOTPebUTenem ¢ y4eTomM BbIXOAHON MOLLHOCTU N NPUMEHE-
HUA SneKTpoarperara.

KOHTpONUpYOT cneaytoline napameTpbl padboThl ABUraTeNd:

- CHWXeHne gaBneHnus CMa3ovHOro Macna;

- NpeBbIlEeHNe YacToThl BpalleHUs ABUraTens;

- TeMnepaTypy oxna)aatoLllen XXUOKOCTU, a TakKe NoBpexXaeHne peMHs BeHTUnsaTopa (Ans gsuraTens
BO3AYLUHOTO oXaXaeHus).

B 3aBUCUMOCTU OT NPUMEHEHUA anekTpoarperata AonNoNHUTENBHO KOHTPONMUPYIOT CrieaytoLlne napamMmeTpsbl:

- YPOBeHb oxNakaarLlen XXMAKOCTU;

- Temneparypy oTpaboTaBLUUX ra30B;

- TeMnepaTypy CMa3ouHOro Macna,
a TakKe cpedcTBa NPOTUBONOXKAPHOM 3aWunThl Mo 1ISO 6826.

LdononHuTenbHble KOHTPONMMPYEMbIE NapamMeTpbl NpuBeaeHbl B Tabnuue 1.

Ecnu KoHTponupyemble NnapamMeTpbl NPEBbILLANT A0NYCTUMEIE paboyne npeaenbHble 3HaYeHUs, A0MKHO
ObITb NPeaycMOTPEHO crieaytoLlee:

- TONbKO cUrHanusauua (bes npekpalleHmns paboTel anekTpoarperara);

- CUrHanumsaumsa n copoc Harpysku;

- cUrHanusauusg M HemeagneHHas OoCTaHOBKA 3neKkTpoarperara.

CurHanmnsaumsa MOXeT ObITb Kak CBETOBOW, TaK N 3BYKOBOMN.

6.4 UameputenbHblie Npudbopbl ABUraTens

[To cornacoBaHUIO MeXay U3roToOBUTENEM U NoTpedbuTenemM A0oNyCcKaeTCcHa yCTaHaBMUBaTbh M3MEPUTENb-
Hble MPUBOPLI B 3aBUCUMOCTU OT NPUMEHEHUS U HOMUHAaNbHOMN MOLLHOCTW ABUraTens.

[1BuyraTenb AomkeH ObiTb cHabXeH gaTYMKOM AaBneHUsl Macna U MOXeT OblTb CHaDXeH TaxoMeTpPoOM U
OatyMKkamMmm TeMmnepaTtypbl CMa3ovyHOro Macna mn oxnakgarouwlen xxnakoctn (tabnuua 1), Kotopble ycTaHaBNMBa-
10T HENOCPEeACTBEHHO Ha ABUrartene.
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[lpepbiBaTENDb
Lenwu redeparopa

ceHcopa
TOK KOPOTKOIO

3dMbIKaHUA

HI
My
i
‘ Pene
I
,~1D

TpaHcdopmaTop
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Pene ocTatodHoro
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a — ocTaTto4vHas cXxema penenHoun 3awmnTbl (He NPUMEHAETCH A5 HU3KOBOMNbTHLIX YETbIPEXNPOBOAHbLIX CUCTEM);
b — cxema ¢ ceHcopom 3aszemneHust (06bI4HO Ko3ddnuneHT TpaHctopmaTopa Toka 50/5A nnm 100/5A);

C — CXema C HeuTparbHbiM 3a3eMmneHnem (0bbivHo K. = [ /5A, rpe K. — kosdphduumneHT TpaHcopmaTopa ToKa,
[, — TOK 3amMbIKaHUs Ha 3eMNi0)

PUCYHOK 3 — 3alumTa OT KOPOTKOro 3amMblKaHUA Ha 3eMITI0 ¢ OBHaApY)XEHUEM TOKa
HYJ1€BOWN NOCNeaoBaTelIbHOCTU
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Mpunnoxenve OA
(cnpaBo4HOe)

CBegeHUA 0 COOTBETCTBUMU MEXIocyaapcTBEeHHbIX CTaAHAapPTOB
CCbINMOYHbIM MeXAYHapoOAHbIM CTaHAapPTaMm

Tabnuua HOA.1

HOBKWU NEPEMEHHOIO TOKa C NMOPLUHEBLIMU ABUra-
TEeNsAMMN BHYTPEHHero cropaHus. Yactb 5. 9nek-
TpoarperarThl

OBo03Ha4vYeHne 1 HaMMEHOBAaHUE CChINOYHOTIO CTeneHb Obo3HavYeHne 1 HaMMEeHOBaHUE COOTBETCTBYIOLLEro
MEXAYHAPOOHOro crtaHaaprta COOTBETCTBUA MEXIOCyJapCTBEHHOro ctaHgapra
IEC 38:1983 CtaHaapTHble HANPSKEHUS — *
IEC 158:1970 Annapartbl ynpasreHnss HU3KO- — *
BONbTHbIE. HacTb 1. KOHTaKTOpPbLI
IEC 298:1990 YcTponcTtea ynpasrneHus h KOMMYy- — *
TauMOHHAaA annapartypa nepemMeHHOro Toka B Me-
TannM4eckoM Kopnyce Ha HOMUHArlbHbIE Hamnpsi-
XeHus cebiwe 1 KB n 0o 52 kB BkNtoYnTENBHO
ISO 6826:1982 [lopwHeBble ABUratenn BHYT- MOD [[OCT 29076—91 (ISO 6826—82) [lnzenun cyno-
PEeHHEro cropaHus. [lpotuBonoxapHas 3awmra Bble, TENMOBO3HbIE U NPOMbILLNEHHbIE. TpeboBa-
HUA K NPOTUBOMNOXAPHOW 3alUUTeE
ISO 8528-1:1993 OnekrTporeHepaTopHblie yCTa- — *
HOBKWU NEPEMEHHOIO TOKa € NMOpPLUHEBLIMU ABUra-
TENAMU BHYTPEHHEro cropanus. Hacrtb 1. [pume-
HEHWE, TEXHNYECKMNE XapaKTEPUCTUKU U NapamMeT-
pbl
ISO 8528-3.1993 SOnekrporeHepaTtopHble ycCTa- IDT [OCT 150 8528-3—2011 OnekrTpoarperarbl re-
HOBKWU NEPEMEHHOIO TOKa € NMOPLUHEBLIMU ABUra- HEpPaTOPHbIE NEPEMEHHOIO TOKa C NPUBOAOM OT
TENsAMM BHYTPEHHEro cropanus. Yactbe 3. [ eHepa- aBuratens BHyTpeHHero cropanusa. Yacrte 3. [e-
TOPbI NEPEMEHHOIO TOKA AN reHepaToOPHbIX arpe- HepaTopbl NEPEMEHHOIO TOKA
raTtoB
ISO 8528-5:1993 OnekrporeHepaTopHble yCTa- IDT [OCT [SO 8528-5—2011 OnekTpoarperartbl re-

HepaTOpPHbIE NEPEMEHHOIO TOKa € NPUBOAOM OT
aOBuratenss BHYTPEHHero cropaHums. Yactb 5.
InekKkTpoarperarhbl

IEC 60034-1:2004 Bpawatowmnecs anekrpuyec-
Kne mawuHbl. Yacte 1. HOMMHanNbHblE 3HAYEHUA U

JKCMNIyaTauNOHHbIE XaPaKTePUNCTUKHA

IEC 60439-1:1992 HW3KOBONBbTHbLIE KOMIMIEKT-
Hble YCTPOWUCTBA YMPAaBlIEHUA N KOMMYyTaUUN.
Yacte 1. TpeboBaHMA K yCTPOUCTBaM, MpoLles-
LM NOJSIHbIE UM YaCTUYHbIE TUMNOBLIE UCNbITA-
HUSA

IEC 60947-1:1999 HuskoBonbTHasd koMmyTaum-
OHHas annapartypa u annaparypa yrnpasneHus.
Yactb 1. Obwme TpeboBaHus

BETCTBUS CTAHOAPTOB:
- IDT — naeHTn4YHbIE CTAHOAPTHI;
- MOD — mogndmnumnpoBaHHble cTaHOAPThHI.

* COOTBETCTBYIOLWNN MEXIOCYAAPCTBEHHbIN CTaHAAPT OTCYTCTBYET. 110 ero yrtBep>XaeHns peKOMEHOYETCH NCNOSIb-
30BaTb NepeBOd HA PYCCKMW A3bIK JaHHOIO MeXxgyHapoaHoro ctaHgapTa. [lepesog 4aHHOIo MeXayHapoaHoro craHaap-
Ta HaxoguTca B PegepanbHOM MHDopMaunoHHOM dhoHae TEXHUYECKUX PErnamMeHToB U CTaH4apPTOB.

[TpnmeyaHune—B nacToswen tabnuue ncnonb3oBaHoO crneaytouee ycnosHoe 0603HavYeHne CTeneHm cooT-
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YOK 621.311.28:006.354 MKC 27.020 P22 IDT

KrnitoueBble cnoBa: anekTpoarperaT, ABUratenb BHYTPEHHEero cropaHuns, reHepaTop, YCTPOWCTBa yrnpaBieHus,
KOMMYTaLMOHHAaaA annaparypa
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