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Mpeaucnoeuve

Llenu 1 npuHuMnbl cTaHZapTM3aumMn B Poccuiickon Pefepauiy ycTaHosneHsl PenepansHbiM 3aKOHOM OT
27 nexabps 2002 r. Ne 184-93 «O TexHU4ecKoM perynupoBaHviu», a npasuna npuMeHeHUs HaloHanbHbIX
craHgaptoe Poccuickon ®egepauun — FOCT P 1.0—2004 «CraHgaptusauus B Poccuiackon Gepepauunu.
OCHOBHbIE NONOXKEHUA»

CeefeHnnA 0 cTaHaapTe

1 NOATOTOBNEH ®epepanbHbiM rocydapCTBEHHLIM YHUTApHLIM NpeanpuaTtuemM BcepoccuAckuid
HAaY4YHO-WCCNEeA0BaTeNbCKMA MHCTUTYT CTaHZapTu3auud v ceptudpmkauun B mawuvHocTpoeHuu (GIYT]
BHWNHMALL) v oTKpLITbIM aKuoHepHbiM obwectaoMm {OAO) « HWMSnekTpoarperat» Ha OCHOBE ayTEHTUMHO-
ro nepeeoja craHgapTa, ykazaHHOro B nyHkre 4

2 BHECEH TexHn4eckum komuTeToM No ctaHgaptuaauun TK 047 «lNepensrxHas aHepretuka

3 YTBEP>XAEH W BBEAEH B AENCTBWE MNpukazom PefepansHOro areHTcTBa no TEXHU4EeCKOoMY pery-
NMPpoBaHUKC U MeTponorun ot 28 gekabpsa 20051, Ne 367-cT

4 HacToslWwuiA cTaHaapT UaeHTUNeH MexayHapogHomy ctaHgapTy MCO 8528-4:1993 «SnektporeHepa-
TOpHble YCTAHOBKW NEPEeMEHHOro ToKa C MNOPLWHEBbIMA OBUraTtensiMM BHyTpeHHero cropaHus. Yacte 4.
AnnapaTtypa ynpasneHUs M KoMMyTauuoHHaa annapatypa» (ISO 8528-4:1993 «Reciprocating internal
combustion engine driven alternating current generating sets — Part 4: Controlgear and switchgear».

HavMmeHoBaHWe HacTORALWEro CTaH4apTa U3MEHEHO OTHOCUTENEHO HAMMEHOBAH WA YKa3aHHOMO MeXay-
HapoaHoro cTaHgapTa ans npusefeHus B cooteeTctBue ¢ [OCT P 1.5 (nogpasgen 3.5).

Mpu NpUMEHEHWU HACTOSAWETO CTaHAAPTa PEKOMEHOYETCH UCNONL30BaTh BMECTO CChINOMHbLIX MEXAYHA-
POAHbIX CTAaHOAPTOB COOTBETCTBYOLME UM HALMOHAMNbHbIE CTAHAAPTLI, CBEAEHWA O KOTOPbLIX NPUBEAEHbI B
AOMNONHATENLHOM NPUNOKEHU A

5 BBEIEH BMNEPBLIE

HHgbopmalun 06 UMBHEHURX K HacmosaweMy cmaHlapmy mybnukyemcs 8 exezo00Ho u3dasacmom
UHEOPMAYUOHHOM yKasamene «HauyuoHanbHeIe CcmaHoapTbly, & IMeKCm U3MEHEHUU U rMoApacoK — & 8Keme-
CAYHO U30a8aeMbix UH(DOPMAULIOHHBIX Ykazamensax «HautoHansHble cmanOapmei». B criyyae nepecmompa
(3ameHbI) UNu omMeHb! Hacmosuwe2o cmaddapma coomsemcmayouiee ygedomneHue bydem onybnuxkosaHo
8 8XKEMECSYHO U30agaemMomM UHGhOPMALILIOHHOM yKa3amene «HauuoHansHble cmandapmels. Coomeemcemay-
rowas uHgbopmauus, yeeJoMITEHUE U MEKCMb! Pa3MeLLaromes MaKkxe 8 UHghopMattoHHol cucmeme obweao
ACMb308aHUA — Ha otbuluansHom calime @edepansbHo20 a2EHIMCIMEa 0 MEXHUYECKOMY PE2ynuposaHLUto U
MemponozuL 8 cemu ViHmepHem

© CranpapTtuHdopm, 2006

Hactoawuia CTaHoapT He MOXeT BbITb 4aCTUYHO WUNU NOMNHOCTLID BOCNpou3BedeH, TUpaXMpoBaH U pac-
NpocCTpaHeH B KadecTee OCbVILIMEiJ'II:HOFO n3gaHus 6es paspelueHns ¢e,u,epaanor0 areHTcTBa no TeXxHU4ecKo-
My perynuposaHuio 1 MeTponorim
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HAUMOHANBHBIA CTAHOAPT POCCUUCKOWN DEOEPALNMN

ANEKTPOAIPErATbl FTEHEPATOPHBIE NEPEMEHHOIO TOKA C NPUBOOOM
OT ABUIATENSA BHYTPEHHEIO CrOPAHUA

YacTb 4

yCTpOﬁCTBa ynpaBneHuda U annaparypa KOMMyTauuOHHanA

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

Hara BBegeHna — 2007—01—01

1 O6nacTb NpUMeHeHuA

HacTtosawui ctaHgapT ycTaHasnveaeT TpeboBaHWA K YyCTPOWCTBAM ynpasBneHWsl MU KOMMYTaUWOoHHON
annapaType reHepaTOpPHbIX 3NeKTpoarperaTos NepeMeHHoro Toka ¢ NPUBCA0M OT ABUraTens BHyTREHHEero cro-
paHus (Danee — snekTpoarperarbl).

HacTosLwuia cTaHoapT pacnpocTpaHsaeTcs Ha 3NeKTpoarperaTsl, NpeHasHadeHHble ANs NpUMeHeHUs Ha
Cyllie U Ha mape.

HacTtoswmiA ctaHgapT He pacnpocTpaHsAeTcs Ha 3nekTpoarperathbl, NPpUMEHSeMble Ha camoneTax,
Ha3eMHbIX aBTOTPAHCMOPTHBLIX CReACcTBax 1 NMOKCMOTUBAX.

Mpu NpegbABNEHUW OONONHATENLHLIX TpeboBaHWA K 3NeKTpoarperatamM cneudansHOro NpUMeHeHus,
Hanpumep Ucnons3yemMsiM Ana obecnedeHns BoNbHWL, BbICOTHBIX 34aHUA U Apyrux obbekTos, TpeboBaHus
HacTosLerc cTaHgapTa ABNsATCH NPUOPUTETHBIMM.

HekoTtopble nonoxeHWsi HAacTosALWeEero cTaHgapTa MoryT BbiTe MCNONb30BaHbLI ANs 3NeKTpoarperaToB
OPYTMMA TUNaMKU NepPBUYHbIX OBUraTenel, HanpuMep NapoBbiMK ABUraTensMu U ra3soBbIMA ABUraTensmu,
paboraowmrmn Ha buorase.

OnekTpoarperatbl, NPUMEHAEMbIE Ha CYaX U B NPUDPEKHLIX COORYXEHUSX, OOMKHbI COOTBETCTBOBATh
OOMNCMHUTENBHBIM TPEBOBAHWAM B COOTBETCTBMM C TEXHUYECKON A0KyMeHTaUMen, CornacoBaHHOM G 3aKasqn-
KOM.

Mpu Heobx0aUMOCTU BbINOMHEHWS cneduaneHblx TpeboBaHUA, NpeabABNAEMbIX APYTMMW OpraH13aLus-
MU, HANpUMep opraHamMuy rocyJapcTBEHHON UMW MECTHOR BNACTW, MHCNEKTUPYHOLMMK OpraHu3aumsamu, cbec-
nedYeHue Takux TpeboBaHUin A0MKHO ObITE COrNacoBaHo MEXAY U3roTOBUTENEM U 3aKa3quKoM.

TpeboBaHua, He yCTAHOBNEHHLIE B HACTOAWEM CTaHAapTe, A0MKHbI BbITE COrMacoBaHbl MeXay U3roto-
BUTENEM W 3aKA34YUKOM.

2 HopmaTHBHBLIE CCBINKKU

B HacTofALWeM cTaH4apTe UCNONb30BaHbI CChINKM HAa cnefyolWue cTaH4apThl:

M3K 38:1983 CtaHgapTHble HanpsaxkeHns

M3K 158:1970 AnnapaTtbl ynpaBneHWs HU3KCBOMbTHbIE. YacTb 1. KoHTakTops!

M3K 298:1990 YcrpoicTea ynpasneHusi M KOMMYTaLWMOHHAA annapaTypa NnepeMeHHoro Toka B MeTarn-
NUYEeCcKoM Kopnyce Ha HOMUHAaMNbHbIe HanpskeHus caebiwe 1 KB u go 52 kKB BknwountensHo

MCO 6826:1982 MNopluHeBLIe ABUraTeNM BHYTPEHHEro cropaHus. NMpoTueonoxapHas 3aluTa

MCO 8528-1:1983 SnekTporeHepaTopHble YCTaHOBKW NepeMeHHOro ToKa C NopPLIHEBbIMW ABUratensMmu
BHYTpeHHero cropaHus. YacTe 1. MpuMeHeHUe, TEXHUMECKUE XapaKTERUCTUKA U NapaMeTpbi

MCO 8528-3:1993 SnekTporeHepaTopHble YCTaHOBKKM NepeMeHHOro ToKa € NopLWHEBLIMU ABUraTensmu
BHYTpeHHero cropaHus. YacTe 3. leHepaTopbl NepeMeHHOro ToKa A9 reHepaToOpHbIX arperaTos

WapaHue ochvymansHoe
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WMCO 8528-5:1993 SneKkTporeHepaTopHbIE YCTAHOBKW NepeMeHHOTo ToKa C NOPLUHEBLIMA ABUraTensmMiu
BHYTPEHHero cropaHus. Yacte 5. SnekTpoarperarsl

M3K 60034-1:2004 Bpawawwecs anekTpudeckne MawuHbl. Yactb 1. HoMUHanNbHbIE 3HAYEHWA U SKC-
nnyaTauMoHHbIE XapakTepPUCTAKK

M3K 60439-1:19S2 Hu3KoBONbTHbIE KOMMIEKTHbIE YCTPOWCTBA yNpaBneHus 1 KommyTtaguu. Yacts 1.
TpeboBaHus K ycTpoACcTBaM, MPOLIELWAM NOMAHBLIE UM YACTUHHbIE TUMOBbIE UCMbITaHUS

M3K 60947-1:1999 HuakoBonbTHas KOMMYyTaUWMCGHHAsA annapaTtypa v annaparypa ynpaeneHus. Yacte 1.
Obwune TpebosaHus

3 Obwue TpeboBaHMA K 06OpPYAOBaHNIO

3.1 MoHTax

YcTpoWcTBa ynpaBneHns 1 KoMMyTaLMoHHas annapartypa MoryT ObiTb YCTaHOBNEHbI HA 3NekTpoarpera-
Te UNu oTAenbLHO B 0AHOM Unu Bonee wkadax.

3.2 KoHctpykuus

YcTpoicTea ynpasneHus, paboTtarolwme npyu HOMUHANBHOM HanpsieHuu 4o 1 KB, AoNKHbI COOTBETCTBO-
BaTk TpebosaHnam M3K 60439-1, npu HOMUHAaNBHbLIX Hanpsi}keHUax oT 1 4o 52 KB — tpebosaHnsm M3K 298.

3.3 PabouJee HanpsXeHWe

3HaveHus pabodux HanpskeHUA — no M3K 60439-1 u M3K 298,

3.4 HomuHanbHaA YacToTa

YcTpoWcTBa ynpaBneHysa M KOMMYTaLMOHHas annapaTypa AOMDKHbI MMeTh pabodyic 4acToTy, paBHyo
HOMWHANLHOA YacToTe aNeKkTpoarperaTa.

Ecnu He oroBopeHo UHOe, TO AoNMYCTUMbIe pabovne Npedens! OMKHbl COOTBETCTBOBATL YKA3aHHbIM B
MCO 8528-5.

3.5 HoMvHanNbHLIA TOK

HoMuHanbHbIA TOK KOMMYTaUWMOHHOW annapaTypbl BeIOMpaeT ¢ yMeToM MOLUHOCTER, noTpebnaemblx
BCEMW YCTPOWCTBAMU LIENU YN paBReHus . ToK He I0NKEeH Bbi3biBaTb HArpeB Kakora-nvbo U3 KoMNoHEHTOB KOM-
MyTWURYEMOR Lienu Boille NpeaenkHsIX TEMNepaTyp, yecTaHoBNeHHbIX B MOK 60439-1 u M3K 298,

Mpu HANUYUKY HECKOTBKUX LIENER yNpaBneHUs MOXET NPOU30ATA CHUXKEHWUE HOMUHATBHOIO TOKA KOMMY-
TauWoHHOW annapatypsl. B 3ToM cny4ae Bbi60p HOMWHANBHOMO TOKA KOMMYTaLMOHHOW annapaTypbl ocyLle-
CTBNAKT C YH4ETOM MAKCMMAanbsHOro ToKa JAaHHOW Lenu.

Mpu BoiBOpPE HOMWUHANLHOTC TOKA KOMMYTaUWMOHHOW annapatypbl HeobxooMMO YHUTbIBATL U3MEHEHUS
Hanps:xeHus Bo BpeMs paboTtbl reHepaTopa (nogpasgen 12.3 M3K 60034-1).

3.6 Hanps:xeHwe B uenu ynpasneHus

HanpsxeHue B Uensx ynpaBneHus He OorkHO BbiTe Bonee 250 B. PekoMeHayOTCA cnefyolne 3Have-
HAS HANPSKEHNUS

- Ana nepemMeHHoro Toka: 48, 110, 230 (250)" B;

- AgnanocrtosHHoro toka: 12, 24, 36, 48, 110, 125B.

MpumedaHue 1 — AnA obecnevyeHna HagexHoi paboTel YCTPOUCTE HeoBXoAUMMO YHUTBIBATh NpedensHble
3Ha4eHUA OTKNOHEHHUA HANPAKEH UA NUTAHWA Lenel ynpaeneHua.

3.7 Cuctema cTapTepHbIX aKKyMYNATOPHLIX 6aTapeit

3.7.1 Tpw nycke gBuraTens snekTpyu4eckumM cnocobom cnegyeT UCNoNb3oBaTh akkyMynsaTopHble bata-
peu eMKOCThLH, 4OCTATOMHOR ANns obecnedeHus HageHoro nycka B MHTepBarne TeMnepaTtyp OKpyKakLlen cpe-
Jbl, yCTAHOBMNEHHOM YCMOBUSMUW 3KCMNyaTauunu.

He nonyckaeTtcs ucnons3oBaTth 4acTUHMHO Pa3paXKeHHbIe akkyMynAaTOpHbIe BaTapeu.

Mpu NnUTaHWKM uenel ynpaeneHus OT CTapTepHbIX akKkyMynATOPHbIX BaTapel X eMKocTe AoMKHa obec-
nednBaTh HageXHyo paboTy yCTPOWCTB ynpaBneHus B NioboM pexume, aaxe Npu NpoKpyTke ABWraTens.

3.7.2 Nopaapagky akkymynaTopHsIX BaTapei, NogknoYaemblx napannensHo notpebnaeMsiM Uensam,
pa3spsg KOTOPbIX NPOUCXOAWT TONbKC B CYYae OTKMOYEHWS UCTOMHWUKA MUTAaHWMA UMK NPW MAKOBbIX HAarpy3Kkax,
HeobxoguMmo obecneduBaTh CTaUMOHAPHBIM 3apsHbIM YCTPOWCTBOM, a8anTUPOBaHHbLIM K MUTaHWI0 NoTpebu-
Tenen.

MoLLHOCTE Takoro 3apsagHOro YCTROWCTBa JomkHa obecneduBaTe NUTAHUE YCTPOWCTB YNpaBReHUs W
noa3apaaky akkymynsaTopHbix batapei B TeMeHWe yCTaHOBIEHHOro BpEMEHH.

" 3hauenve ne pernameHTUpoeaHo M3K 38.
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3.7.3 Ecnu gBuratenk BHyTREHHEro cropaHus obopynoBaH 3apsaiHbIM reHepaTopoM ¢ MeXaHU4ecKUm
NpPWBOOOM, 3apAaKY aKKyMyNaTOpHbIX BaTapei ocylecTBAAKT OT 3TOro reHepaTopa npu paboTtatowem fBura-
Tene. CTaynoHapHoe 3apaaHoe YCTPOUCTBO MoXeT obecneyneaTts NMTaHUEM yCTPOACTBA yNpasneHus, a Tak-
*e obecnedMBaTth NOA3apsaKY akkyMynaTopHbIX DaTapei npu HepaboTalwwem asuraTtene.

3.7.4 3apsgHoe ycTpOACTBO AOMKHO BbiTh MCMpaBHLIM, HTOObLI HE MPOU3CLUNO NPEeBbILLEHNE HANPSXKe-
HWA NPUW 3apsaaKe akkyMynaTopHbix BaTapen v, kaKk cneacTBye, NoBpeXaeHWe YCTPOUCTB, NOAKMIYEHHbIX K
3TOW Uenu.

3.7.5 TMNapgeHuWe HanpsXeHUs B MPOBOAAX NO4aYW 3NeKTPONUTaHWA K 3NeKTpocTapTepy He AOIKHO npe-
BbllWAThL 8 % nageHusi HOMUHANBEHOTO HAMPSXEHUS NPKU NPOKDYTKe ABUraTens.

3.8 YcnoBwus okpy:Karouen cpefbl

HopmanbHble ycnoBus skcnnyaTtayum snektpoarperaros — no M3K 60439-1 n MGK 298.

Ecnu ycnoBua skcnnyaTayud He COOTBETCTBYIOT ykasaHHbiM B MOK 60439-1 1 MOK 298, narotosutens
aomkeH obecneunts pabotocnocobHOCTL 3NeKTpoarperaTtoB B YCNOBUSAX, YKa3aHHbIX B CeLManbHOM corna-
LWEHUKW MEXAY U3roTOBUTENEM U 3aKa34UKOM.

Mpu paboTe anekTpoarperarta B NOMeLLEHUW, B KOTOPOM YCTaHOBNEHO Apyroe obopydoBaHue, Heobxo-
OUMO Y4UTbIBATh BIUSHWE BblOENsSEMOro 3TumM obopya0oBaH1MeEM TEMNA HA TEMNERATYPY OKpYKaoLW el cpelb!.

3.9 OrpaxaeHuWa W cTeneHb 3aWMyThbl

OrpaxgeHna ons anekTpoarperaTcs onpefensioT U Beibupatot ¢ ydetom TpeboBanuin MOK 60947-1.
CTteneHb 3aWnTbl — no M3OK 298.

4 KommyTauuoHHasa annapaTypa

KOMMyTaLIMOHHaH annapartypa JONnXHa obecneqnBaThL BKIHYEHNE BCEMD OGODy,D,OBaHVIH CUNOBOW LEnu.

Mpu HEOSXO,EI,IAMOCTVI KOMMYTAUKWMOHHaA annapartypa MOxXeT BbiTb AOnonHeHa BXOOHbIM Hnokom ceTn u
pacnpegennutensHbIMA yCTpOl?ICTBaMM.

TunoBble cxembl KOMIVIyTaLI,VIOHHOI;I annapartypbl anekTpoarperaTtos npuseeHbl Ha pPUCYHKe 1.
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A — KOMMyTaUWOHHOE YCTPOWCTBO O UHOYHOTO ANeKTpoarperaTa;

B — koMBMHWpPOBaHHOE KOMMYTaUMOHHOE YCTPOWCTRO (Aanee — KKY) «reHepatop — ceTb» (B OCHOBHOM OnA
napannensHoi paboTel);

C — KKY anekTpoarperata ¢o BCTPOEHHBIM NepPeknioqaloM KOMMYTALMOHHBIM YCTPORCTBOM C aNekTpUYecKon
Unu mexaHu4eckoil GnokMpoBKoi (B OCHOBHOM ANA pe3epBAPOBaHUA CETU}

D — komMyTaLMOHHOe YCTPOHCTBO anekTpoarperata ¢ AUCTaHUMOHHEIM KKY (B ocHOBHOM ONs pe3epBUpOBaHKA
cetun)

PucyHok 1 — CxeMbl KOMMYTaLWOHHBIX YCTPOMCTB 3neKTpoarperaTos
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Bce KOMMNOHEHTLI KOMMYTaUMOHHOW annapaTypbl JOMKHbI COOTBETCTBOBATL YCNOBUAM 3KCMNyaTauuu
anekTpoarperata 1 obecnevnBaTth 3aJaHHbLIe Noka3aTenu, a Takke obecnevunsaTte ero pabotocnocobHOCTE
NPy 3NeKTPonUTaHuM OT CETH.

4.1 YcTpoicTBO BKRHOHYEHUA Harpy3Kku

HomunHaneHoe 3Ha4YeH1e ToKa AN BCEX YCTPOWCT B BKMHOYEHWA Har pY3K1M AOMKHO BbIBUPaTLCS No Makcu-
ManbHOW ANWTENLHOA MOWHOCTW aneKkTpoarperaTa, npu 3ToM A0MKHa y9UTbiBaTLCH Tpebyemasn kateropus
obcnyxkurBaHus {06bMHo AC-1 no M3GK 158).

NMpumevyanune 2 — lMpu Gonbwoit BepoATHOCTU NpeBblweHna AC-1 B akcnnyaTauuy JomkHE YUATHIBATECA
3aAaHHan U3roTOBUTENEM 3aMblKAIOLLLAR W/WNW Pa3Mblkalowan cnocoBHOCTE YCTPOUCTEA BKITIOMEH MR HATPY3KM.

Mpu nogade NMTaHUA Ha Harpy3Kky oT MarucTpansHOW CeTH Yepes KOMMY TalUMOHHLIe annapaTthl 3aNeKkTpo-
arperata HOMUWHanNbHbIA TOK YCTPOWCTBA BKIMHOMEHUS CETU HE LOMKEH NpeBbilaTh HOMUHANLHOro 3Ha4YEH WS
TOKa KOMMYTaUWOHHOW annapaTtypbl 3neKTpoarperaTta.

Bakasquk JormkeH ykasats TpebyemMoe YMCno NontcoB, KoTopoe 40MAKHO COOTBETCTBOBAaTL TpeboBaHu-
SIM OpraHoB 3HeproHa30pa B MecTe aKCnyaTaunmn anekTpoarperaTos.

4.2 ABapWiHBLIA TOK

KommyTalroHHaa annapaTypa U kabenu JonKHbI BblAepKMBAaT L KpaTKOBPEMEHHbIE Meperpy3Ku No TOKY.

Bakasquk LOMKeH ykasaTs 0 HeoBX0OMMOCTU 3alUTel BXOAHOMo Groka CeTu OT KOPOTKOro 3amblKaHus
{M3OK 60439-1).

3alunTy OT KOPOTKOro 3amblkaHUs obecnevnBaloT NyTemM OrpaHUYeHus Toka (Hanpumep, ¢ NOMOLLbIO
aBTOMaTUYECKOro BLIKMOYAaTENs, NNABKOro npefoxpaHuTens, pene Toka).

Mpyu HAaNUYUU 3L Tl OT KOPOTKOTO 3aMblKaHUs KOMMYTaLMOHHbIE YCTROWCTBA, Kabenu U nposoaa BbIGU-
palwT € y4eToM TOKa KOPOTKOTO 3aMblKkaHus,

4.3 Kabenu v nposoga

TemnepaTtypa Harpesa kabenei UNPOBCOAOB He ACMXKHA NPEBbLIIATL NPeaenLHON TEMNepaTypLl Harpesa
M30nsLUK.

Kabenu aomkHbl GbiTh pacnonoxeHs Takum o6pasom, 4Tobbl pacceMBaemMoe UMK TENNO HE OKasbiBano
BNUSIHWS Ha paboTy y3noB 1 6NokoB, PacnonNOXEHHbIX B HENOCPEACTBEHHOW BNM30CTN,

MageHWe HanpsKeHWs B COBONHUTENbHbIX NPOBOAAX AOMKHO COOTBETCTBOBATE TReboBaHusAM K hyHKUN-
OHWPOBaHUIO 3NeKTpoarperara.

KoHCTpyKU WS Knemm LomKkHa obecneduBatb BO3MOXKHOCT b NPUCOESMHEH NS NPOBOLAOE U kKabenei cooT-
BETCTBYHOLLEIO CEYEHUS U BblAEPKUBATL TAKUE Ke 3HAYEHUSA TOKA, KaK1e BbiLepKMBalT CoegUHSAOW e NpoBo-
Ja n kabenu.

Kabenu 1 WnHb! A0N¥KHbLI ObITE HAAEXKHO 3aKpenneHs.

4.4 3awwWTareHeparopa

KommyTalnoHHy0 annapaTypy BbIBUpaoT C y4ETOM NPUMEHEHWA CTaHOARTHBIX 3aLLUTHbLIX YCTPOACTB.

Mpu NpPOEKTUPOBaHAW 3aLUTHLIX YCTPOWCTB reHepaTopa [OOMKHbl ObliTh ydTeHsl TpebosaHus
M3K 60034-1.

WMaroToBuTens reHepaTopa OMKeH ykasaTs CneayloWue napameTphbl;

a) TOK KOPOTKOro 3aMblKaHWs, KOTOPbIA BblAepKMBaeT reHepaTop, U NPOLCIIKATENBHOCTL Ero Bo3aen-
cTBAA;

b) peakTuBHble COMPOTUBINEHUS B NONYNepexonHoM U NepexogHoM pexiMax ¢ yKazaH1ueM COOTBETCTBY -
FOLLMX MOCTOSHHBIX BpeMeHU;

C) HanpsiKeHWsi NepexogHoro Npouecca Npu CTyNeH4aToM U3MEHEHWU Harpy3KK,

5 Cnoco6bl ynpaBneHus anekTpoarperaTtom

Cnocobbl ynpasneHWA anekTpoarperaroMm onpegenaioTca MeTogamu BO30EACTBAA Ha NocnegoBaTens-
HOCTb orlepau,mﬁ ynpaeneHus. B TBSHI/ILIE 1 npueeeHbl napaMeTpbl COOTBETCTBYHOLWKX yCTpOl?ICTB, KOTOpblE
YCTaHOBNEeHbI Ha anekTpoarperare.



Ta6nuuya 1— MNapameTpsl ycTPOACTB yNpaBreHWA anekTpoarperarta’
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HaumeHoeaHne napameTpa

TouHOCTE
KOHTpONS
PELENEHOMD CreneHb TpeboBaHus
3HAYBHUA

Heo6- | Tpe- | Peko-
BbICO- | HU3-

xogw- | byeT- | MeH-
Kas Kas

MO ca | ayetcs

Bupg, curHanuaayui
1 U3MEPUTENBHBIA
npwbop

CteneHb TpeboBaHWA

Heob-
Xoau-
MO

Tpe-
byet-
cs

Peko-
MeH-

ayeTcs

MpeBbllWeHne
pocTn®!

CKO-

Orkas nycka™ *

CgeToBan WWNM 3BYKO-
Bas cUrHanuzauua’™ ¥

HanpsxeHne GaTa-

pen ¥

CeeToBana W/WNKM 3BYKO-
Bas curHanusaums”

HeucnpasHocTb  3a-
papHoi 6atapen® ¥

YposeHs Tonnuea™ Y

CeeToBana W/WNKM 3BYKO-
BAS CUMrHanMzauus

NasneHue nyckosoro
Boagyxa™

ABTomaTuuyeckuit  mogy-
NAUMOHHBIA cWUrHan Ana ae-
TOMAaTUYECKUX reHEPaTOPHBIX
YCTaHOBOK

MosTopHbIA nyck®

3apepxka cpabatbl-
BaAHUA 3aLUMTEI

3apepxka nycka®

Sa,qep>m<a OCTaHOBKK
npu  OTKNHOYEHUHU Ha-

rpyaKu

OTknioueHue npepbi-
BaTens reHepaTopa noc-

ne yMeHbLUEHWA Harpys-
ki &k 8

Buibop pexuma pa-
GoTel®

YacTtoTa — — — — — YacTtoTomep, ABOAHOR

U3MepuTens 4actoTel MpU

CUHXpOHM3auumn — — x
3awmra no vacrote x x — — x — —
HanpsbkeHue — | = — Bonetmetp?? x ‘ — ‘ —

3almTa no Hanpske-
Huto®

YcTaHoBka
10)

cKopoc-
™

YeTaHoBKka Hanpske-
Hua'®

WMHaukauma  OGHOB-
Horo HanpsbkeHus' "

MpegBapUTEnEHbIA
nporpes cucTeMsl !
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lMpodomxenue mabnuust 1

HaumeHoBaHWe napameTpa

TouHoCT
KOHTpONs
NpenensHoro CreneHb TpeGoBaHUS
BHa4YeHWA

Heot- | Tpe- | Pexo-
BbICO- HW13-

xogu- | ByeT- | MeH-
Kas Kas

MO ca | ayetcd

Bua curHammsaumm
N M3MEPUTEINBHBINA
npubop

CreneHb TpebosaHua

Heo6-
Xoau-
MO

Tpe-
ByeT-
ca

Pexo-
MeH-

oyetcsa

Bpemsa pabGoThl, 4

CueTunk yacor paboTbl

HOCTH

LUneHTa MOLWHOCTH

Tok — — — — — AmMnepmeTp OnNs Kawgon

chazbl X — —
AKTWUBHAA MOLIHOCTL — — — M3amepuTens  akTMBHOM

MOLHoCTH?! A x
KoadpuumeHT mow- 3mepuTens koachcpu-

PeakTuBHas  MoLl- 3mepuTens peakTUBHOM

HOCTb — | = — MOLLIHOCTH — | = x
CUMHXPOHU3MpYoLLLEe CUHXPOCKON, BONLTMETP

oGopygosanne” ™ — | = x | — — | WNW NamMnbl CUHXPOHW3ALWN x — —

3a LWMTa OT KOPOTKOro

Neperpyakn ¢ 3aaepxKoi
no BpemeHn'?

3aMbIKaHK1A X — x — — — —
3awmTta oT nepe-

TPY3KU x — x — — — —
3awmTa o1  TOKOB

3awmTa oT TOKOB Ne-
PerpyakM C orpaHude-
Huem Hanpsbkerus'?

HanpaBneHHaﬂ TO-

koBas sawmTa 2™

3awmTa o1 obpaTHoi
moLHocTh 1%

YcTpoHCTBO  OTKMIO-
YeHUS cUCTEMbI®

YcTpoACTBO OrpaHu-

YEHUA pEeaKTUBHOIMO TO-
kgt 18

Sau.wlTa CUCTEMBI OT
3aMbIKaHMUA Ha 3eMID

38LL|VIT‘:3 craropa oT

KaZ), 7), 14), 18)

3amblkaHua  HaA  3eM-

g 18 _ _ . _ x _ _
3awmTta o1 Aaud-

cdepeHumansHoro  TO-

3awmTa oT Hecum-
METPUYHOI Harpy3ku'"

CkopocTb — — — — x TaxomeTp — — %
OasneHuwe cmazod- Jatumk paBneHwa cma-
HOro macna — X x — — 304HOrO Macna % — —
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MNpodomxenue mabnuye: 1

ToqHOCTE
KOHTpONs
NpenensHoro CreneHb TpeboBaHus CteneHb TpeboBaHWA
Bua curHanusauum
SHAYEHXA N
HavmeHoeaHue napaveTpa 1 M3MEDUTENBHBIM
Heo6- | Tpe- | Pexo- npuGop HeoB- | Tpe- | Pexo-
BbICO- HK13-
xoau- | byeT- | MeH- xogu- | Byet- MeH-
Kasi Kas
MO ca | oyetcs MO cH ayeTcd
Temnepatypa cma- OaTtumk TEMNEpaTypbl

304HOro Macna X — — — X cMasoydHoro mMacna — — x
YpoBeHb CMa30uHOro

mMacna — x — —_ X —_ —_
Temnepatypa (o} 8 OdaTuuk TemnepaTtypbl OX-

naxpgeHua asuraTens X — X — — naxgeHua — x —
Temnepatypa oxna-

auTens ,ElBVIFaTEJ'Iﬂa) — X — x — — —
Temnepatypa pas-

pbiza pems'® — | = x | — — — —
HeuncnpaBHOCTE BEH-

TUNATOPa OXNakaeHus — — — — x — —
Temnepatypa oTpa- OdaTtuuk TemnepaTypsl 0T-

GOTaBLUKX razoB x — — — x paBoTaBLIUX ra3oB — — X
Myck — — — — x OaTuurk nycka — — x
3awmTa oT neperpe-

Bam) X — — — X — —
3awmuta poTopa oOT

3amblkaHUa  Ha  3eM-

g™ 20 _ _ _ _ % _ _

[MoTepsa akcnnyaTa-
o 10,14}, 21)
LLMOHHOKW 3alUuTbl — — — — x — — — —

" Ans aneKkTpoarperaToB CNELMAnbHOMO HA3HAYEHWS MMM ANEKTPOArperaToB CNeLWarbHbiX TWMOB MOryT

I'IOTE)&ﬁOBaTbCH ApYyrue Wi OnNornHUTENBHBIE NapaMeTphl.

Kak npaBuno He NPUMEHAKT ANA anekTpoarperatos MowHocTeo go 100 kBT.
MpUMeHAIOT AN ABTOMATUMECKN YNPABNAEMBIX 3MEKTPOarperaTos.
MpUMEeHADT ANs YCTAHOBOK BE30NACHOCTU.
MpuUMeHADT ANA OBUraTensi, 3anyckaemMblx ¢ NOMOLLLIO CKATOro Bo3ayxa.
MpUMeHADT ANA OBUraTensi, anyckaemMblx G NOMOLILI 3MEKTPUYECKOrO Nycka.
MpUMEHSAIOT ANA reHepaTopOB HU3KOMo HanpsekeHus Gonee yem 2MB -A.
MpumeHaloT npu napannensHoi paboTe rocygapcTBEHHONW IHEPreTUHECKON CUCTEMbI U KOMME PHECKOHN.
|-|pI/IIVIeHFHOT npu He3pa3pLIBHOM NEpEKTIIoUEeHUA ANekTpoarperaTa Ha NUTaHue oT ceTu.
9 MpUMeHAIOT NpH NapannensHoi paBoTe aNeKTPOArPEraTos.
I'IpumeHﬂroT Npu KOHTPONE rMaBHoro/pe3epBHOro arperaTta.
! NS nony4eHUs CeneKkTUBHOCTM NPednouTUTENLHA 3afepKka Mo BpeMeHM ONs 3alyMThl OT KOPOTKOMO
SaMbIKaHVIﬂ a TakkKe 3alMTa OT Neperpyaky npu oBpaTHO3aBUCUMON 3a0epiKKe BPEMEHN.

I'Ipoaepky NpoOBOAAT, ecnM reHepaTop offecneyuBasT HeOOCTATOMHBIA YCTAHOBMBLUMIACA TOK KOPOTKOO
3aMbIKaHUWA.
MpUMEHAIOT ANA FEHEPaTOPOB BLICOKOTO HaMNPFKEHWUA.
MpUMEHAIOT NPU ANUTEMNBHOM OTKNOHEHWW HANPsXKEHWA B KOMMEPUYECKOW aHepreTudeckoi cucteme (Bonee

3)
4)
5)
6)
7
8)
9)

1)
12

15)

+5 %}
' MpoBepky (KOHTPONL) NapaMeTpa NPOBOAAT Ha HeBO3BYOeHHOM reHepaTope.
") MpUMeHsIOT B CIydae ANUTENbHO paBoThl aNeKTpoarperaTa NpH Ype3MepHoi HeCcGaNaHCHPOBAHHOIN Harpyake
CHCTEMBI, 8 TaIoKe ANA 3aLIMTLI OT 06pbiBa hassl.
I'IpmmeHmO'r ANA gBMratenei ¢ BO3ayLUHLIM OXNaxaeHeM.
) OBLIMHO HE NPUMEHAKT ANS FEHEPaTOPOB BLICOKOrO HAMPAKEHUA ¢ TEPMOPE3UCTOPHBLIMU AaTHHKAMM
TEMMNEPATYPbI, PACTIONOKEHHBIMA B 0BMOTKax CTaTopa.
% OBbIMHO He MPUMEHSIIOT B BECLIETOMHBIX FeHepaTOpaX.
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Oxotyanue mabnugsr 1

2 MpUMeHsIOT ANA cpeaHe- U ManoraGapUTHLIX 3NeKTPoarperaTos.
2 Mpu HeoGX0OMMOCTH MPUMEHAIOT BOMLTMETP C NEPeKiouaTenem AN U3MepeHUs TpexdasHbIX HaNpsKeHWiA.
I'Ipm CUHXPOHW3ALIMN NPUMEHSIOT [BOAHOR BONBTMETP.
WNamepenue no ogHoil hasze gonycTMMo, KOrga Harpyska CUMMETPUYHE.

MpUumMeyaHUWe — B HacToAWweld Tabnuue NpUHATEI cnedyolMe YCNoBHbIE OB03HAUEHWA:
& X » — 3Ha4YEeHUEe NapamMmeTpa YMUTHIBAIOT;
« — » — 3Ha4eHWe NapameTpa HE YHUTbIBatoT.

5.1 Py4HO#M nyck — py4Hasi oCTaHOBKa

HaHHbIi cnocob ynpasneHus obbiYHO NPUMEHSIIOT B aneKTpoarperaTax mowHocTbo Ao 20 kBT, He obo-
pPYyLOBaHHbIX YCTPOACTBAMUW aBTOMAaTUYECKOW 3aLLUNThI.

5.2 3nekTpuveckui Nyck — py4Has ocTaHOBKA

JaHHblii cnocob ynpasneHus obbIYHO NPUMEHSIIOT B 3neKkTpoarperaTax, obopyaoBaHHbIX YCTpOUCTBaMuM
aBTOMATUYECKOW 3aLUMTHI.

5.3 JnekTpu4eckui Nyck — 3aneKTpUM4ecKas ocTaHOBKa

JaHHbIi cnocob ynpaBneHus obbIMHO NPUMEHSIOT B 3NeKkTpoarperaTax, obopyaoBaHHbIX YCTPOUCTBaMIM
aBTOMATUYECKOW 3aLUNUTbI, G MOMOLL b KOTOPbIX OCYLLECTBNASTCA INEeKTPUYeckas 0CTaHoBKa.

5.4 NWCTaHUMOHHLIN NYCK — 3neKTpu4veckas OCTaHOBKaA

JaHHbIi cnocob ynpaesneHusi o6bMHO NPUMEHSIOT B 3NeKTpoarperatax, opraHbl ynpasneHus Nyckom 1
OCTaHOBKOW KOTOpRLIX YaaneHb! 0T aNeKkTpoarperaTa Ha HEKOTOpOe paccTosHue. Ecnu guctaHUMoHHoEe ynpas-
NeHWe OCYLIEeCTBNAKT C MECTA, r4e CUrHanm He criblLueH, HeoBXo4MMC NPUMEHATL YCTPORCTBO aBTOMATUHECKOR
3alUMUTbI.

5.5 ABTOoMaTM4ecKWH NYCK — aBTOMaTW4eCcKasa ocTaHOBKa

Cnocob ynpaBneHus, Npy KOTOPOM MyCK UMW OCTAHOBKA 3NeKTpoBUraTens ocyLecTBNAeTCs Npy Nomo-
L curHanos Be3 yqacTua cnepaTtopa.

TunoBas cxema Takoro cnocoba ynpaBneHuys BKMOYAeT:

- aBTOMAaTWMYECKYH CUrHANM3auuio o NoBPEXAEHUW CETH;

- ynpaeneHue B 3aBUCUMOCTU OT BREMEHUW CYTOK,;

KOHTPOMb YDOBHSA XUOKOCTH;

- TepMOCTaTUYECKAA KOHTPOMbL U T.4.

Bo uabexaHue cnuwwikom yactoro cpabaTtsiBaHUs CUCTEMb! yNpaBneHusa Heobxogumo BelbupaTe onTu-
ManbHble guanasoHbl cpabaTbiBaHWA YCTPOWCTB aBTOMATUYMECKON 3aUThl, (OPMUPYICLLMX CArHAN Ha Myck
UINA OCTAHOBKY.

5.6 Myckno TpeboBaHuIO

HaHHbIl cnoceb ynpasneHus NpUMEHSIIOT B anekTpoarperatax 6bITOBCroe Ha3Ha4vYeHUs B criydae, Kkorga
anekTpoarperar ABASeTCH e4MHCTBEHHLIM UCTOMHUKOM 3NEKTPO3HEPI UK.

Mpu BKNKOYEHWMU HArpy3K1 aNeKTpoarperaTa NPoMCXo4UT erc aBTeMaTUYecKUi 3anyck; OTKMIYeHWe Npo-
MCXoOMT Nocne oTKNHYEeHUs NocnegHerc notpebutens.

5.7 YnpaBneHwe pezepBOM CETH

Pe3epBHbli anekTpoarperaT 3anyckatoT NpU NOMHOM OTKMIOYEHUW ABUraTens UNu ecni HanpsiKeHue
NMATAHWS HE COOTBETCTBYET YCTAHOBMNEHHOMY 3HAYEHUIO.

OcTraHoBKa pe3epBHOrQ anekTpoarperaTa npoUMCXo4WT NPy NoSBAEHWA HANPSKEHWS B MarucTpanbHOM
CEeTW UMK NOCNEe BOCCTAHOBNEHUS HOPMUPOBAHHbIX 3HAYEH WA HANPAXKEHUS 1 YacToTh.

Ans peanu3auunmn aTux dyHKUMIA B COCTaB 3NeKTpoarperarta AoMKHbI BXOAUTb Cneayoume yCTponcTBa:

- YCTPOWCTBO onpeAeneHus OTKNOHEHWA NapaMeTpoB MarucTpansHon ceTu;

- YCTPOWCTBO ynpaBneH1s MNyCcKkoM 1 OCTAHOBKOW aneKkTpoarperara;
pene BpeMeH BNOKMPOBKU 3aWUTbI;

YCTROWCTBO yNpaBneHus NepeknioyNeHemM KoHTaKTopoB;

- nepexkmioMaTens pexumMos « PYYHOM/ABTOMAT».

Kpome Bbileyka3aHHbIX, MOTyT BbITb yCTAHOBNEHbI CReayoL e A0NonHUTEeNbHbIE YCTPOACTRA:
- pene BpeMeHW 3aAepXKKA 3anycka;

- YCTPOWCTBO NOBTOPHOrQ 3anycka anekTpoarperaTa;

- pene BpeMeHW Nporpesa ABuraTens,

- pene BpeMeHW 3aAepXKKK BKITHOYEHWS KOMMYTaLWOHHBIX annapaTos;

- perne KOHTPOoNS BOCCTaHOBMEHWS MarucTpansHoW ceTu;

- pene BpeMeHV OCTaHOBKW ABUraTerns Ha XOrnocToM Xo4y;

- YCTPOWCTBO KOHTPONS$ 3apsa akkymynaTopHon baTapeu;
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- YCTpROMCTBO NOBTOPHOrO BKAOYMEHUWA CTapTepa;

- cucTema npegsapuTensLHOro Nogorpesa,

- annapaTtypa KOHTROMNS crelyansHbIX XapakTepucTUK CETH,

5.8 YnpaBneHwe gBRyXarperaTHo# ycTaHOBKOM B3aWMHOrO pe3epBa

Mpu atom cnocobe ynpasneHus nocdepeHo paboTaloT 4Ba anekTpoarperarta; paboralow i anekrpoar-
perart cMUTaloT OCHOBHbLIM, @ HepaboTaloWnid — pe3epBHbIM.

MepeBog anekTpoarperaTta B pexum paboTsl N pesepsa A0NKEeH NPOBOLUTLCA NMGO0 No UcTedeHun
yCTaHoBNEeHHOro BpemMeHu paboTel, nubo no curHany ot paboTtaolwero anekTpoarperara.

Takoi cnocob ynpaBneHWs xapakTepeH Ans anekTpoarperaTa, npegHasHavYeHHoro Ans AAUTEensHON
paboTbl He3 HabnrogeHUs 1 obcNyKUBaAHNA.

5.9 YnpaBneHwWe TpexarperaTHoW ycTaHOBKOW B3aMMHOI0 pe3epBa

Mpu aTom cnocobe ynpaeneHus Tpu anexkTpoarperaTta pabotaT cornacHo 5.8 c asTromaTudeckim nocrne-
A0BaTeNnbHLIM NepeBoa0M KaXoro aneKkTpoarperaTa B pexvm pesepsa.

5.10 ¥YnpaBneHwWe gByXarperaTHoOW yCTaHOBKOW C pe3epBHpPOBaHHUEM CETH

Mpu atom cnocobe ynpasneHus fBa anekTpoarperata paboTatoT cornacHo 5.8, 3a UCKMNOMeHUeM Toro,
4TO INeKTponuTaHue NoTpebuTenei ocyLecTBNAETCH OT MarucTpansHOW CeTU, a aNekTpoarperatel paboTtatoT
TONbLKO NPY NOBPEKASHUN CETH.

Mpu NOBTOPHOM NOBPEXAEHWA CETW HArpPy3Ky BHOBb NOAKMNHOYAT K CETU, NPKW 3TOM AonXHa BbITb BOccTa-
HOBMeHa NoCNeAoBaTEeNLHOCTL BKIIONEHWS pe3epBHOMo arperara.

HonyckaeTcs U3MeHeHWe 3Toro cnocoba ynpaBneHus, ecnv aNekTpoarperaTtsl SBMSOTCH OCHOBHbIMA
MCTOYHUKaMU NMTaHMKA, a MarucTpansHas CeTb — pe3epBHbIM.

5.11 MNapannenbHan padoTa HECKONbKWX arperaTos

Mpu paboTe HECKONbKX 3NEKTpoarperaTos Ha obLL Y10 Harpy3ky OHU OMKHbI cooTBeTCTBOBaTh Tpebosa-
HUAM PeXXMMa NnapanneneHon paboTbl, ycTaHoBneHHsIM B MCO 8528-1.

Mpu napannencHoW paboTe JomkHa obecnednBaTLCH CMHXPOHM3aUMs aneKkTpoarperatos, KoTopas
BbINOMHAETCS PY4YHbLIM UMM aBTOMaTUYECKUM cnocoBom. B npolecce CUHXpOHM3aUMKU A0MKHO BbiTh 06ecnede-
HO aBTOMaTWHecKoe perynvpoBaHle 4acToTbl, HanpsKeHWs W COOTHOoWeHUs No dase anekTpoarperaTos,
paboTaioWMx napannensHo.

5.11.1 PaBortagB py4HOM pexnme

Ana napannensHoi paboTbl HECKONBKUX 3NEKTPOArperaTos ¢ PyYHbIM CNocoBoM CUHXPOHU3AL MW OOMK-
Hbl BbITh YCTAHOBNEHbI Cieaytowne YCTRONCTBa yrpaBneHus U usMepuTensHsle npubops!:

- YCTpROWUCTBO pasbeduHeHUs CUNoBOA Lenu (KOHTaKTop UMK BbIKNOYaTeNs);

YCTPOMCTBO 3aLUMTLI OT KOPOTKUX 3aMblKaHWA;
YCTPOMCTBO PEryNMpoBaHWUs HaNpPsiKeHUs |
YCTPOWCTBO PEryNMPOBaHUA YacToTbl;

- namnbl CUHXpOHW3auun"), Hyneson sonbTMeTp?) MNKU CMHXpOCKonN {ANs onpeaeneHWs pasHocTy das u
4yacToT);

- amnepMmeTp;

- BONbLTMETP.

PekomeHOyeTcs Takke WCNOMb30BaTh CNeaylolMe YCTPORCTBA YNPaBAEHUs W U3MepUTEnbHbIe Npu-
Bopbl;

- ABadactotoMepa (4ns anekTpoarperarta u WuH);

- ABa BoOnbTMeTpa (ons 3nekTpoarperarta u WH);

- NpuBop ans UsMepeHUst akTUBHOW MOLLIHOCTU,

- YCTPOWMCTBO KOHTPOMS CUHXPOHW3aUMK;

- NpuBop ans UsMepeHUs peakTUBHOW MOLLHOCTH,

- YCTpPOWCTBO ynpaBneHus pacnpepeneHiem peakTUBHON Harpysku,

5.11.2 NapannensHas paboTa B aBTOMaTU4eCKOM pexXume

Ans napannensHoi paboTbl HECKONBKUX 3NEeKTpoarperaTos B asTOMaTUNECKOM PesKUMe 0MKHbI BbiTh
yCTaHOBNEHLI CNeaylowMe ycTPONCTBa ynpaBneHus U uaMepuTensHbie npubops!:

- AWCTaHUMOHHbLIA pasbeguHUTEND CUNOBOA LEN UMK Harpy3Kn C BblCOKOH CKOPOCTHH AENCTBUS;

- YCTPOWCTBO 3aLMTLI OT KOPOTKUX 3aMbIKaHUIA;

" BrntoueHne namnol CUHXPOHU3aLU A HeOGXO,EWIMO NPOU3BOONTE OMEHDb TWATENBHO, TaK KaK «APKOCTh» HE ABNAET-
CA OOoCTaTOMHEIM NOKA3aTenem.

I'Ipm MCNONb30BEAHWUN HECKONBKUX Namn CUHXPOHU3aULWUA OHWU OOJKHbBI GeITE NOAKNKYEHBI TaK, ytobel oBecneunBa-
NoCh «BpalleHne CBeTa», cbmcwpyrou.l,ee COCTOAHWUE CUHXpPOHU3aU KA.

2 I'IpM NCNonNb30BaHWUW HYyNEBOro BOJNIbTMETPA HANPAXKEHWNE OQOITKHO BeITh YCTAaHOBNEHO NpeXAae, HEM HacTOoTa.
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- YCTPOWCTBO perynupoBaHua HanpsKeHus {ans KOppeKTUPOBKN YPOBHA peakTUBHOR Harpy3ku);

- YCTPOWCTBO perynupoBaHWs YacToThl {415 KOPPEeKTUPOBKN YPOBHS akTUBHON Harpys3ku);

- YCTPOWCTBO aBTOMAaTUYECKOTO pacnpeneneHns aKkTUBHON HarpysKu,

- YCTPOWCTBO 3alMThl OT 0DpATHOMA MOLLHOCTH;

- aBToOMaTUYECKUA CUHXPOHW3aTOpR;

- MepeKkniyaTeENb PEXUMOB CUHXPoHKU3aLMn «PYYHOW/ABTOMATUYECKMAx 1)

- aMnepmeTp;

- BOMbTMETR,

- U3MEpUTENb aKTUBHOW MOLLIHOCTU.

PexkomMeHOyeTca Takke UCNonb30BaTh Crneayolve yCTPORCTBAa yNpaBneHs U uameputensHble npubops:

- [ABadJacTtoTomepa (ons anekTpoarperara u WiH);

- [BaBONbTMeTpa (ons aneKTpoarperarta v LWnH);

- NaMnbl CUHXPOHW3AUMAZ), HYNeBoi BaNbTMETP ) UNM CUHXPOCKON ANA onpeaeneHnsa pasHocT das u
4acTorT,;

- YCTPOWCTBO 3aLLMTbI OT NEPErPY3KA U KOPOTKUX 3aMblKaHWA;

- NpuBop Ans U3MepeHUs peakTUBHOW MOLLIHOCTH,

- aBTOMaTWUMECKMA perynstop pacnpefeneHus peakTUBHOR Harpyskn Mexay napannensHo pabotato-
UMUK 3NEeKTpoarperaTamMmu;

- aBTOMATUYECKUA PErynaTop KoadduuMeHTa MoLWHOCTHY),

5.12 Cnocobbl OCTAaHOBKM

Anga cuctembl 0cTaHOBKM HeoBX0QMMO YCTRORCTBO, KoTopoe obecneduBaeT npekpalleHe nogadun Ton-
N1Ba B Kamepy cropaHus gsuratens. Jltoboe Takoe yCTPOUCTBO AOMKHO 0CTaBaThes B NonoxeHu « CTOM» ao
NONHON OCTaHOBKW BUraTens.

Il puMmedaHUe 3—B cnyvyae npeBbllUeHUA NpeenbHbIX 060pOTOB MOXeT OONONMHUTENBHO I'IOTpeﬁOBaTI:Cﬂ
BOQ,EWLIJHbIIﬁ KnanaH oTCeYKA.

Ecnu yCTpOﬁCTBO OCTaHOBKW NMpUMBoANUTCA B JedcTBMe aBToMartn4eckum cpedCTBOM 3allMTbl, TO erc
nepesocnB paﬁoqee nonoxeHwe JOIpKeH OCYLWeCTBNATRLCH BRPYYHYIO.

6 KoHTponb anekTpoarperaTa

KoHTponb 3a paboTtoil snekTpoarperata obecneduBaeT ero HopmansHoe yHKUMOHUPOBaHUe.

6.1 UamepuTenbHLIe NpubopbLI

SOnekTpoarperat JomnXeH BbiTb cHabKeH BCNbTMETPOM M aMnepMeTpom.

JononHuteneHble u3MmepuTensHele Nnpubopsl, Heobxoaumble ANs NapannenesHoi paboTel anekTpoarpe-
raTos, npuseaeHs B 5.11.

6.2 OneKTpu4ecKas zal|MTa v ynpaBneHue

6.2.1 3awwuTa oT neperpyz3km

3awuta oT neperpyskd npegHasHadeHa Ans OTKNIOHEeHWs reHeparopa OT Harpyskd nNpu NpeBblIeHuK
npefensHore A4onycTUMOro 3Ha4eHus.

3awunTy OT KOpOTKOre 3amblkaHua obecneyvnBaloT ¢ NOMOLLBK aBTOMATUHECKOro BbIKIIOMAaTEenNs, ocHa-
LLIEHHOr O pacUenuTenemM MakcuMarnsHoro Toka.

MpumeHseMble YCTPORCTBA 3aLLUThl OT KOPOTKOrQ 3aMbl KAHWS A0MKHbI BbITh COrNacoBaHbl MeXy NaTpe-
BuTenem 1 U3roToBUTENEM.

MpumedaHned— OnpegeneHue BpeMeH OERCTBUA TOKOB KOPOTKOrO 3amblkaHna — no CO 8528-3.

6.2.2 MNyck anekTpogBWraTens
OnekTpoarperaTtbl, OCHaLLeHHbIE 3NeKTPOABUraTENSIMU, AOMKHbI 0BecneqMBaTs BO3MOKHOCTE UXMYCKA.

R MpK MCNONbL30BaHWMK NEpPEKioYaTEeNA PEXMMOB CHHXPOHU3AL MW OOTKHO BbITh YCTaHOBNEHO 0BopynoBaHKE, NMPU-
BegeHHoe B 5.11.1.

) Brniouenmne namnl CUHXPOHU3aLUM HeOBXOAMMO NPOBOAUTE OYEHE TWATENBHO, TAK KaK «APKOCTE» HE ABNAETCH
JOCTaTOMHBIM NOKa3aTeneM.

Mpu Mcnons30BaHWU HECKOMBKUX NamMn CUHXPOHU3AUMU OHU AOMKHBl BbITh NogknicdeHsl Tak, 4Tobel oGecnevnsa-
nock «BpalleHue ceeTay, chkCUpyloLlee COCTOAHUE CUHXPOHU3ALLUM.

3 Mpy UCNONb30BAHUM HYNEBOro BONLTMETPA HANPAXKeHWe AomKHO BbITh YCTAHOBMNEHO NpEXae, YeMm HacToTa.

4 YcranasnusaioT Tonsko npuy napannensHoi paboTe anekTpoarperata U MarucTpansHol ceTu.
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MycKoBbIe TOKWU 3NeKTpo4BUraTens UHOr4a 3Ha4YuTensLHOo BblLWEe HOMUHAaNLHOro Toka reHepaTtopa. B atom
crnyvae ycTPOACTBA 3aLlUMThl N0 Neperpyske oMKHbI COOTBETCTBOBATL CreunansHbiM TpeboBaHuaM, yCTaHoB-
NEHHbIM B TEXHWUYECKUX YCIOBUSX Ha 3NeKTpoLBUraTenu,

6.2.3 3awurTa OT NOHWXEHHOW YacTOThl BpalleHus

HekoTopble TUMbl CMHXPOHHBLIX TEHEePaTORoB MOTYT BbIATW W3 CTPOS NpY ANUTensHoW paboTte co ckopoc-
TbH), MEHLLUER UX CMHXPOHHOW CKOPOCTK. B 3TOM Cnyyae B KOHCTRYKUWMMW SNEKTpoarperaTa gonkHo ObiTb npes-
YCMOTREHO YCTPONCTBO AN 3al1Thl OT NOHUKEHHON 4acToTbl BRalleHus,

6.2.4 3awmTta oT 06paTHOM MOLWHOCTH

Mpu napannensHoi paboTe BCce aneKTpoarperatsl OOMKHL! ObiTh 0CHaLWEeHbl YCTROWCTBaMM 3a Tl OT
oBpaTHoW MolwHocTU. Pene o6paTHOM MOWHOCTA AOMBKHO PUKCMpOBaTh NosiBReHWe obpaTHOro MoMeHTa
Harpys3Kk1 ons CBoeBPEeMEHHOro OTKNIOYEHUs SNeKTpoaBIraTens.

6.2.5 3awmTa v cO6poc Harpy3ku

Mpu akcnnyaTayMn anekTpoarperaTa B HEKOTOPbIX CIyHasnX MOryT BO3HWKaTL TakMe PeXXMMbl paboTsl, npu
KOTOPbIX 3HAYEHWUS HaNpsKeHNs W YacToThl ByAyT HEOOMYCTUMLIMA ANA HEKOTOPLIX anemMeHToB obopynosa-
HWA, SIBASIKOLLMXCS SMEKTHAHECKOA Har py3Kkoi. MoTpebuTens oOMKEH yKasaTb AONYCTUMbIE Npesenbl U3MeHe-
HWA YacToTbl W HanpskeHus U TpeboBaHUs o HeOGXOOUMOW MUHUMAaNLHOW {MakcumansHOR) 3awuTte no
HanpsiKeHWo 1 YacToTe.

B anekTpoarperaTtax gonxHa 6biTh NpegycMoTpeHa aBToMaTUMecKkasn pasrpyska no Jacrote.,

6.2.6 3awwTa ynpaBnfaloWMX uenen

Bce ycTpoAcTBa ynpaBneHns U U3mMeputensHble NpUBopsbl 4ONKHbLI BbiTh 3alMWLEHb! OT BO3LERCTBUS
CBEPXTOKOB,

6.2.7 3awnTa OT KOPOTKUX 3aMbIKaHU HA 3EeMII0

3nekTpoarperat Unuv cucTema, K KOTOPOW OH NpUcoeauHeH, A0MKHbI ObiTh OCHALLEHb! 33 MTON OT KOPOT-
KWX 3aMbIKaHWUA Ha 3eMIH0.

MpumeHsemas cxema penerHoN 3allMThl rNaBHLIM 0OPa30M 3aBUCUT OT TUNa 3a3eMneHUs HeATpanu

{pyUcyHOoK 2).
. T Ofwan wuHa
\ \ \ \ MpepeiBaTens
Al Y
\ B/ MNoBLILLAKLWWA
¥ Y; TpaHcgopMaTop
2 2
G 3G G G PacnpeaenuTentHbIi
3 3 E C'L) C'L) -3 TpaHcdopmaTop
= = o T
g 2 g 2
g 2 = \ 2
8 2 = o
g 5 z 8
z o 2 3 a
g B g B
— .% — = = E — = —  BTOpWuHAIiA peancTop
g & 2 8
a b c d e

TWNbl 333eMNeHUA HERTPanu:

a — rnyxoe 3a3eMNeHne;

b — 3azemneHue c peakTUBHBEIM CONPOTUBNEHUEM;

€ — 3a38MIEHUE HU3KOTO CONPOTURIMEHUA;

d — 3a3emrneHne HA3KOrO CONPOTUBINEHUA CUCTEMBI G HEGKOSBKUMW UCTOMHUKAMK (OOWH 333&MNALWKMA pe3ucTop
W KOMMYTaLMOHHOE YCTPOHCTBO);

e — pacnpefenuTentHulil TpaHccopMaTop (3a3eMneHue ¢ BTOPUYHBIM pEZUCTOPOMY);

G — reHepaTop

PucyHok 2 — Tunbl 3a3eMnNeHns HEATpanuy reHepaTopa

11



rOCT P UCO 8528-4—2005

[nga 3aWMThl OT 3aMblKaHWUIA Ha 3e MK NPUMEHSOT TPU TUMNOBLIE CXeMbl PeNedHON 3alnTbl, ONpegensao-
LUME TOK HYNEBOW NOCNef0oBaTEeNBHOCTY!

a) Cxema 3aluThl No oCcTaToMHOMY TOKY

TOK 3aMbIKaHWS Ha 3eMI0 ONpefenseTcd TOKOM BTOPWUYHOA OBMOTKU cyMMUpyoLero Tpexda3Horo
TpaHcdopmaropa.

B cnyyae 3ambikaHns HA 3eMITIO BO3HMKALWKWA B TpaHcdopMmaTtope ToK, NpoTekas Yepes pene, obecne-
yueaet ero cpabaTtbiBaHue.

b) Cxema pgatuuka 3azemneHus

CurMMeTPUYHbBIA TpaHcopMaTop ToKa CTeKHEBOro TMNa C NnpoeMamMi ansa NepsUYHOR LUenu coeguHseT
BCe (pa3oBble NPOBOAHUKA (KabenbHbIA TpaHcdh opmaTtop Toka). MNpu 3aMblKaHWUW Ha 3e MK TOK HYNeBorA Nocne-
JoBaTeneHOCTK, BO3HWKAWMWA B pe3yneTate AucbanaHca, npotekas Yepe3 obMOTKy pene, NpUBOAUT K €ro
cpabaTtbiBaHuio. [Npu 3awuTe ogHoda3HoM uenuy TpaHcdopMaTop ToKa COeAMHAT C HyNeBbIM NPOBOAOM.

c) Cxema c3a3eMneHHoR HeRTpaneo

Mpr KOPOTKOM 3aMblKaHWUW Ha 3eMAK TOK, BO3HUKAKOWKWA B 0OMOTKe TpaHcdopMaTopa ToKa, CoegUHEH-
HOW C HYNEBbLIM MOBOACM Yepe3 pe3ucTop, NPUBOLMT K cpabaTsiBaHUO pene 3aly1Thl.

[ng 3aWMTbl KOHKPETHOrO Y4AacTKa Uenu oBbIMHO NPUMEHSIOT CENEKTUBHYIO 3alLMTY OT KOPOTKUX 3aMblKa-
HWIA Ha 3emMMio, KoTopas obecnevvMBaeT 3alUTy TONBKO OnpeaeneHHoR 30Hbl, 0BbIMHO OT 0BMOTOK cTaTopa [0
TOMEK YCTAHOBKW TpaHcdopMaTopoBs Toka. 3aMblKkaHue Ha 3eMINio 3a NpefenamMu 3Tol 30Hbl obecnedvMBaeTcs
penedHon 3alnTOW, YYBCTBUTENLHOW K NPOTEKAHWUID TOKA.

B crnyyae HM3KOOMHOro 3a3eMneHnsl HeMTPanu BKNIKDYeHWe pere 3alUTbl OCYLLIECTBNAETCA TOKOM Hyne-
BOW NocnefoBaTensLHOCTU, 8 NPY BLICOKOOMHOM 3a38MIMEHUA HEATpanu — Hanps}eHueM Hyrneson nocneno-
BaTeNLHOCTY.

HecenekTnBHas 3all1Ta OT KOPOTKOrC 3aMbIKaHUA Ha 3eMITH0 OCYLLECTBNSAETCH TaK e, Kak ANs OOUHOM-
HOro He3aBUCKMMOro aneKkTpoarperara.

[ns cTauMoHapHbIX 3NeKTpoarperaTos BbICOKOrQ HAaNpsxeHUsa pekoeMeHayeTcs NpenycMoTpeTh 3aluTy
OT KOPOTKUX 3aMblKaHWIA Ha 3eMIHD,

Ocoboe BHUMAaHWe yOensaoT 3aluTe aBTOHOMHO paboTaroWmMX 04MHONHbBIX HU3KOBOMLTHLIX 3NeKTpoar-
peraToB, NpefHa3HavYeHHbIX N5 BpeMeHHoro obecneveHus aNeKTposHepruen.

6.3 CuctemazawnTbl ABUraTens

Bbibop v cnocob ycTaHOBKM YCTPOWCTE 3aLWMTbI M KOHTPONS AN ABUraTenei BHYTPEHHEra cropaHus Oorn-
¥Hbl BbITE COrMacoBaHb! MEXAY N3roTOBUTENEM W NOTREOUTENEM C Y4ETOM BbIXO4HOW MOLWHOCTH U NpUMEHe-
HWA aneKkTpoarperaTa.

KoHTponupyoT cnegytowive napameTpsl paboTtsl ABAraTens:

- CHWXeHWe JaBNeHUA CMa30qHOro Macna;

- NnpeBbllLeHWe YacToTbl BpalleHUs OBUraTens,;

- TemnepaTtypy OXnaxaawLen XnakocTtu,

a TaKke NOBPEXAEHWE DPEMHS BEHTUNATOPA (ONA ABMraTens BO3AYLWHOIo OXNaxaeHus).

B 3aBMCUMOCTM OT NPUMEHEHUS 3NeKTpoarperata oMNoNHATENBEHO KOHTRONUPYIOT cneaylolive napa-
MeTpbI:

- YPOBEHb OXNa¥aaoLWen KUOKOCTH;

- TemnepaTtypy oTpaboTaBLIWX ra3os;

- TemnepaTypy CMa30dHOro Macna,

a TaKkXe cpeacTsa NpoTUBONCKAPHOR 3aWwmnThl no MCO 6826,

HononHutensHble KOHTPONMPYeMble NapaMeTpbl NprBeneHb! B Tabnuvue 1.

Ecnu koHTponupyemMble napamMeTpsl NPeBbILIaT 4oNYCTUMble paboyune npefenbHble 3HA4YeHUs JOMKHO
BbITb NPeAYCMOTPEHO Crieaylollee:

- TOMbKO curHanu3auuna (6es npekpaweHns paboTsl anekTpoarperaTay);

- curHanusauus u cbpoc Harpysku,

- CUrHanusauus U HeMeaneHHas OCTaHOBKa aneKTpoarperara.

CurHanusauns MoxeT ObITb Kak CBETOBOM, TaK U 3BYKOBOMA.

6.4 NamepuTenbHble NpUbOpLI ABMraTens

Mo cornacosaHuio Mexay U3roTeBMTeEnem 1 noTpedbutenemM gonyckaeTcs yCTaHaBNMBaTh M3MEPUTENb-
Hble Npubopbl B 3@BUCUMOCTM OT NPUMEHEHUS 1 HOMUHANBHOW MOLHOCTU ABuUraTens.

[euratent gonxeH 6biTe cHabXeH 0aTHMKOM JAaBNEeHWA Macna U MOXeT ObiTe CHabXeH TaxomMeTpom n
JaTtduKkamMi TeMnepaTypsl CMa3odHOro Macna v oxnaxaaoLlel kugkoctu (Tabnuua 1), KoTopble ycTaHasnuea-
HOT HEMOCPEACTBEHHO Ha ABUraTene.

12



rOCT P UCO 8528-4—2005

\l_ Ail— 3~| | | | Mpepoiparens

\ Lenu reHeparopa
G
ke
: |
= T, > Pene He#lTpanu
z 3 Io> 3a3eMreHns
_§_ S Pene
g —I ceHcopa 1
8 Tok KopoTKoro
- — 3aMblKaHus
Pene ocTaTouHoro 1
- TOKa - -
a b c

a — 0CTaTOoMHAS CXEMA penelHoM 3aWuThl (He NTPUMEHAETCH AN HUZKOBOMBTHBIX YEThIPEXNPOBOAHbIX CUCTEM };

b — cxema ¢ ceHcopoM 3a3eMneHus (00bIMHO KoachbhrUuMeHT TpaHcchopmaTopa Toka 50/5A unu 100/5AY;

€ — CXema G HeATpankHbIM 3aszemneHuem (obeiuno K = I, /5A, rae K, — koaddbuumnenT TpanccopmaTtopa Toka,
1, — TOK 3aMblKaHWA Ha 3eMNi0)

PlflcyHOK 3 — 3awuTaot KOPOTKOro 3aMblka HUA Ha 3&MIT0 C OﬁHapy)KEHVIEM TOKa HyJ'IEBOl7I nocnenoBaTeneHOCTA
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MpunoxeHue A
{(cnpaBo4Hoe)

CBEHEHI’IH O COOTBETCTBWUMW CCLINOYHbIX MeXAYHAPOOHbLIX CTaHOApPTOB

HauynoHanbHbIM CTaHOapTam

CeefeH1a 0 COOTBETCTBUM CChUNOUHBIX MeXOyHapoOHbIX CTaHOaPTOB HAaUWMOHaNbHbBIM CTaHOapTamMm npueeeHbl B

Tatnuue A.1.

Tatnuua A1

OBo3HAYEHNE COBINOGHHOO
MEXAYHapOAHOro cTaHaapTa

OBo3HAYEHWE 1 HAMMBHOBAHWE COOTBETCTBYHLWEBIO HAUMOHANBHOI O CTanaapTa

M3K 38:1993

FOCT 29322—92 (M3OK 38—83) CTaHgapTHbBIE HaNPsKeH WA

M3K 158:1970

*

M3K 298:1990

*

WCO 6826:1982

FOCT 29076—91(MCC 6826—82) Ouszenq cypoBble, TENMNOBO3HLIE W MPOMbIL-
neHHble. TpefoBaHWA K NPOTUBONONAPHOA 3al1Te

NCO 8528-1:1993

FOCT P MCQO 8528-1—2005 3nekTpoarperaTbl reHepaTopHbIE NEPEMEHHOIO TOKa C
NpUBOACM OT ABMraTens BHYTpeHHero cropaHus. Yacte 1. MpumeHeHWe, TEXHUYECKUE
XapakTepucTUKA U NapameTphl

NCO 8528-3:1993

FOCT P NCO 8528-3—2005 OnekTpoarperaTbl reHepaTopHbIE NEPEMEHHOr0 TOKA C
NpMBCAOM OT OBMraTens BHYTPeHHero cropaHus. YacTe 3. MeHepaTophl NepemMeHHoro
ToKa

NCO 8528-5:1993

FOCT P MCQO 8528-5—2005 JnekTpoarperaTbl reHepaTopHble NEPEMEHHOro TOKa C
NPUBOACM OT OBUraTeNsA BHYTPEHHEro cropanua. Mactes 5. AnekTpoarperatsl

M3K 60034-1:2004

*

M3K 60439-1:1992

FOCT P 51321.1—2000 (M3K 60439-1—92} YCTpoMCTBA KOMMNMEKTHLIE HWU3KO-
BOMbTHLIE pacnpedeneHua WM ynpaeneHus. Yacts 1. YcTpoicTBa, MCMbITaHHBIE NO-
HOCTbIO UK YacTU4HO. OBLWKMe TexHu4eckue TpeBoBaHUA U METoaB UCNBITAHWA

M3K 60947-1:1989

FOCT P 50030.1—2000 (M3K 60947-1—99) AnnapaTypa pacnpegeneHus W
ynpasneHus HU3koBoNbTHaA. YacTe 1. O6wne TpeGoBaHWA U METOObLI UCMBITAHWA

* COOTBETCTBYIOLUA HALMOHANLHBIA cTaHAapT oTcyTcTRyeT. OpUrMHan MexgyHapoaHOrc CTaHAapTA HaXxoduTca B
defepansHOM MHpOPMaLMOHHOM hoHOE TEXHWUYECKUX PErNamMeHTOB U GTaHOapToB
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rOCT P UCO 8528-4—2005

YAK621.311.28:006.354 OKC 27.020 EG2 OKI133 7500
337800

Knwo4essle crnosa: anexkTpoarperart, ABUraTenb BHYTPEHHETD CropaHuaA, reHepaTop, yCTpOI;ICTBa ynpaeneHus,
KOMMYTaUMOHHaA annapartypa
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Pepaxkrop T.A. fleoHoesa
TexHu4eckun pepakrop B.H. Mpycaxoea
Koppektop B./4. Bapenuoea
KomnbloTepHan BepcTka LA, Hanelikuroil

CpaHo B Habop 28.06.2006.  lMognmcaHe B nevaTe 25.07.2006.  dopmar 60 x 84%. Bymara odcetHad.  apHuTypa Apuan.
Mevate opceTHan.  Yeon. ned. n. 2,32, Y4y.-u3g. n. 1,85 Tupax 217 aks. 3ak. 492. C 3082.

GIYMN «CrangapTuHdopm», 123995 Mockea, MpaHatHeIl nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo @Y «CtaHgapTuHbopm» Ha M3BM.
Omnevarano B counuane SrYT «CraHpgaptuHgopms — Tun. « MOcKoBCKA nevaTHrk:, 105062 Mockea, IlanvH nep., 6.



