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Mpeancnoeue

1 PASPABOTAH LleHTpankbHbIM Hay4HO-UCCMNEOOBATENBLCKUM WHCTUTYTOM CYOOBOW 3MEKTPOTEXHUKU
u TexHornorumy» (LULHWWN «C3T») denepansHoro rocygapCcTBEHHOTO YHUTAPHOrO Npeanpuatusa «KpbinoBcKui
rocyaapCTBeHHbIN Hay4YHbiA LeHTp» (PIY[ «KpblnoBckuid rocygapcTBEHHbIA HayYHbIA LEHTPY )

2 BHECEH TexHn4eckuMm koMuTeToM no ctaHgaptusaummn TK 005 «CygocTpoeHnes

3 YTBEPXIOEH W BBEJEH B JEMCTBUE lMpukaszom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynipoBaHuio u metponorun ot 14 nekabps 2022 r. Ne 1502-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OcdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CUCTEMbI SNEKTPO3HEPITETUYECKHWE CYOOBbLIE
HA OCHOBE TOMNWBHbLIX 3NEMEHTOB

O6wue TexHU4Yeckue TpeboBaHuUA

Marine electric power systems based on fuel cells. General technical requirements

Oata BeepeHuna — 2023—06—01

1 O6nacTb npUMeHeHUus

HacTtoswmi ctaHgapT yctaHaBnMBaeT o0Wue TexHu4eckue TpeboBaHWs K 3NeKTpO3HepreTM4eckMm cu-
CTeMaM KNacCoB rpaXgaHCKMX Cy0B, UMEL X B Ka4eCTBE OCHOBHOTO MCTOMHMKA 3NEeKTpo3Heprun batapen
TOMMWBHbIX 3NEMEHTOB C TBEPAOMNONMMEPHLIM 3NEKTPONUTOM, paboTatowme Ha YNCTOM BOOOPOAE, BanoBoMn
BMEeCTMMOCTLIO He Bonee 500.

TexHu4eckne TpeboBaHUA K CyQOBbIM 3MEeKTPO3HEPreTUHECKMM CMCTEMAaM Ha OCHOBE TOMMMBHBIX 3ne-
MEHTOB, KOTOpble He NpefcTaBleHbl B HACTOSAWEM CTaHaapTe, OOMKHbl COOTBETCTBORaThL [1] 1 [2].

B Bonpocax Be3sonacHoCTM 3KchnyaTauuy anekTpo3HepreTMYeCcKUX CUCTEM Ha OCHOBE TOMIMBHbIX afe-
MEHTOB, HE OrOBOPEHHLIX B HACTOSALLEM CTaHdapTe, cneayeT pyKoBOACTBOBATLCA BPEMEHHbLIMY PYKOBOOALM-
MU NpUHLMNamu no 6e3onacHOCTU Cya0B, MCMOMNb3YHOLLMX S3HEPreTU4ECKME YCTaHOBKN HA TOMMNUBHbLIX 3NeMeH-
Tax [3].

2 HopmaTuUBHbIEe CChINKX

B HacTosleM cTaHgapTe MCMnofib30BaHbl HOPMaTUBHbBIE CChISIKM Ha CNeaylLlMe cTaHgapThbl:

MOCT 12.1.004 Cuctema ctaHgapToB Oe3onacHocTu Tpygda. MoxapHaa 6e3onacHocTb. Obwmne Tpebo-
BaHUA

FOCT 12.1.010 Cuctema ctaHgapTtoB 6e3onacHocTu Tpyaa. BapeiBobeszonacHocTs. Obume TpeboBaHms

MOCT 12.2.007.12 Cuctema cTaHgapToB besonacHocTu Tpyaa. MIcTouHMKKN Toka xumMmuyeckue. Tpebosa-
HWs BezonacHocTn

FOCT 14254 (IEC 60529:2013) CteneHu 3awnThl, obecne4nBaemMble obonodkamu (Kog IP)

FOCT 15150 MawwuHbl, npubopbl 1 gpyrve TexHu4eckne nagenus. VIcnonHeHnsa ansa pasnuyHblX KnumMa-
TUYECKMX panoHOoB. KaTeropuu, yCrnoBusi aKCnnyaTauun, XpaHeHus U TPaHCMoOpPTUPOBaHMA B YacTu BO3Oewn-
CTBUSA KNMMaTU4eCKnx hakTopoB BHELWHEN cpeabl

FOCT IEC 60079-10-1 BapbieoonacHbele cpeabl. Hacte 10-1. Knaccudukaums 3oH. BapbiBoonacHble ra-
30Bble Cpegbl

Mpumeuyanue — [lpyu NONBL30BAHUK HACTOALMM CTAHOAPTOM LIENeco0bpasHo NpoBEpPUTL AENCTBUE CCbINOH-
HbIX CTaHOAPTOB B UH(OPMAaLMOHHOW cucTeMe 0BLIEro nonb3oBaHua — Ha ouuMansHOM caiTe PedepansHOro areHT-
CTBa Mo TEXHWYECKOMY PEeryrnvpoBaHUI0 U METPONOriM B CETHU VIHTEPHET MUINK No eXerogHoMy MHhopMaLMoHHOMY yKasa-
Tenio «HaunoHanbHbIe cTaHdapThI», KOTOPLIA ONYyBIUKOBaH MO COCTOAHWUIO Ha 1 SHBaps TEKYLLEro roga, v no BbiNyckam
eXeMecsMHOro MHOPMaLIMOHHOIO yKasaTensa «HaluuoHanbHbIe cTaHaapThl» 3a TeKYLUWA rod. Ecnn 3aMeHeH CCbINoYHBbIiA
CcTaHZdapT, Ha KOTOpbIA AaHa HeaaTWpPOBaHHAA CChINKa, TO PEKOMEHOYETCA WCMOoNbL30BaTh AEWCTBYHOWYI BEPCUID 3TOTO
cTaHgapTa C y4eTOM BCEX BHECEHHBIX B AAHHYI0 BEPCUIO M3MeHeHW. Ecru 3aMeHeH CCbINOYHbIA CTAaHOApT, Ha KOTOPLIN
[daHa OaTWpOBaHHas CChIMNKa, TO PEKOMEHAYeTCA UCMONb30BaTh BEPCUKD 3TOr0 CTaHAapTa ¢ yKasaHHbIM Bbllle rodoMm yT-
BEpPXOeHUs (NPUHATUA). ECnKM nocne yTBepXOEHWA HAcTOSALLEero cTaHaapTa B CCbINOYHbLIA OOKYMEHT, HA KOTOPLIA AaHa
[OaTWPOBAaHHAsA CChINKa, BHECEHO MU3MeHeHWe, 3aTparMearllee NonoXeHne, Ha KOTOPOe JaHa CCbiNKa, TO 3TO NOMNOXeHne

MapaHune ochbuumnansHoe
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peKoMeHayeTcA NpUMeHATb bes yyeTa O0aHHOIo UaMmeHeHuA. ECnun cCbiNoYHbIN CTaHOapT OTMEHEH ©6e3 3ameHbl, TO noro-
XeHune, B KOTOpOM OaHa CChiNKa Ha Hero, pekoMmeHayeTcd NpuMeHATb B 4acTu, He 3anarMBarou.|,e|7| 3TY CChbINKY.

3 TepMuHbI, onpegeneHna N COKpaLwleHus

3.1 TepMuHBI U onpegeneHUn

B HacTofAwWweM cTaHgapTe NpUMeEHeHbl creaylowmne TePMUHBI C COOTBETCTEYHOLLMMU ONpeaeneHusMu:
3.1.1 baTapes TONNUBHbLIX aneMeHToB: C6opouHan equHULAa, cofepxallas Asa unu 6onee anekTpu-
YeCcKU coeaUHEHHbBIX MEMBPaHHO-3MNEKTPOOHbLIX BIOKOB C KOHCTPYKTUBHBLIMK 3IEMEHTaMU.

MpumedaHue — KOHCTPYKTUBHBIE aNEeMeHTEl 0BecneqnBatoT:

- MPOYHOCTb W &AMHCTBO COOPOYHON eMHMLbI;

- BO3MOXHOCTb pa3fdentHoro NoABoda peareHToB K aHO4aM M KaTodam TOMMUBHBLIX 3NeMEHTOB 1M 0TBoda oTpabo-
TaBLUWX ra3os;

- TOKOCHEM 4719 BblAA4YM CYMMAPHOW 3MEKTPUYECKON MOLLHOCTU BCEX BXOOALLMX B 6aTapeto TONMMBHBLIX 3NIEMEHTOE;

- TennooBMeH Ans nogaepxaHus TpebyeMoro pacnpegeneHna TemnepaTtyp MemMopaHHO-aNeKTpoAHbIX BNOKOB BO
BCEM Ouana3oHe aKCMMyaTauUoHHbIX PEXMMOB U NS BblAavyi TENNOBOW MOLLHOCTU.

3.1.2 rnaBHbIW pacnpegenqTenbHbIA WUT: PacnpegennTenbHbliA WKT, NpegHasHaqYeHHbIn Ana npu-
emMa 3NeKTPUYEeCKon SHEepPrnn HenocpeacTBEHHO OT OCHOBHOMO MCTOYHUKA 3NEeKTPUYeCcKOn aHeprun 1 pacnpe-
JerneHusa ee cyJoBbIM NoTpebuTensm.

3.1.3 eguHanA 3NeKTpo3HepreTUYeckasas cuctemMa: SMeKTpolaHepreTUUyeckas cuctema, B COCTaB KOTO-
poi JOMONHUTENEHO BXOAWT anekTpoobopygoBaHue, obecnevnBatollee OBMKEHWE CyaHa.

3.1.4 mogynb TONNMMBHbIX 3anemMeHToB: Mogyrnb, KOTOPLIN BKIIOYaET OOHY UK Heckonbko BTO, npea-
Ha3Ha4YeHHbIW ANA UHTErpaunM B CyOBYI 3NeKTPO3HEPreTUYeCKY CUCTEMY.

MpumevyaHne — MTO cogepuT crnegyrlMe OCHOBHbIE KOMMOHEHTbI: 0AHY MNM Heckonbko BT3; cuctemy
TpybonpoBoAoR Ansi TPaHCNOPTUPOBAaHWS TONMWBA, OKUCAWUTENS WM NPOAYKTOB Peakuuy; aNeKTpU4eckne coeauHeHns ans
nuTaHus, nogasaemoro BT3; cpeacTBa MOHUTOPUHIA, KOHTpons, ynpasneHus. Kpome Toro, MT3 MoXeT cogepkaTb: cped-
CTBa AN\ TPaHCNOPTUPOBaHWA AONONHUTENBHBIX KUAKOCTEW (HanpuMep, oxnaxdatoLwmnx cpea, MHepTHOrO razsa); CpeacTea
Ans oBHapyXeHWA U KOHTPONS WTATHBIX M HELUTATHbIX YCNoBWiA paboTel; KaMeps! UNK cocydbl No4 AaBNeHWEM Y BEHTUNSA-
LIMOHHBIE CUCTEMBI Mogynen; Heobxoaumyto anekTpoHuky ana pabotel MTO n cosgaHua ycnosBui ero paboTel B LUTATHOM
pexumMe.

3.1.5 Mepbl 3aWUTLI: [JeACTBMA CUCTEMbI YNPpaBNEHNs, OCHOBaHHLIE Ha NapaMeTpax npouecca, npem-
NPUHATbIE ANA NPeAoTBpalLeHWs NoABNEHUSA YCINOBUIA, KOTOPbIe MOTYT BbITk ONacHBIMK ANA NOASR UMM MOTyT
MPUBECTU K NMOBpexaeHW 06opynoBaHWs aHEepreTMYeckon YCTaHOBKM, BKModas GaTapel TONMWBHLIX ane-
MEHTOB.

3.1.6 onacHas 30Ha: 30Ha, B KOTOPOW MPUCYTCTBYET WM MOXET MOSIBUTLCS B3pPbIBOOMNACHas rasosas
cpeaa, koTopas TpebyeT 0cobbiXx Mep NPOeKTUPOBaHWS YCTAHOBKW M NPEeqoCTOPOXKHOCTM MCMNOMNb30BaHus B
Hel anekTpooBopyaoBaHUs.

Mpumevanune — Knaccuipukaums onacHbIX 30H, COAEp:KallMX B3pbIBOONACHLIE ra3oBble cpefbl, NpUBeAeHa B
MOCT IEC 60079-10-1.

3.1.7 TONNUBHbLIN 3NEeMeHT: DNeKTPOXMMUYECKOE YCTPONCTRBO (MEPBUYHBINA 3NIEMEHT), B KOTOPOM 3Mek-
TPO3HEpPrusl NOCTOAHHOMO TOKa W TENNoBas 3Heprus BolpabaThiBAOTCA 38 CYET ANEKTPOXUMUYECKUX peaKLUi
MeXay aKTMBHbLIMMW BELLECTBAMU, HEMPEPLIBHO NOCTYNAKLLUMK K 3NeKTpoaaM U3BHe.

[MpumeyvyaHne — YCTPOWUCTBO COCTOWT M3 OQHOMO MeMBpaHHo-anekTpogHoro Bnoka U cucTeMel pacnpegeneHuns
rasoe No NOBEPXHOCTUW ANEeKTPOAOB W pa3feneHus ra3oBbiX MPOCTPAHCTB. TOMNMBO 1 OKUCNUTENb N8 3TUX YCTPONCTB, Kak
npaBurno, XpaHATcA 3a npegenamu T3 1 nocTynawT B T3 No Mepe ux notpebneHus.

3.1.8 TONNUBHbLINA 3NIEMEHT C NPOTOHOOOGMEHHON MeMbOpaHoi (TBepAONONMMEPHbLIN TONMIUBHbIN
3nemeHT): TONNWBHLIA 3NEMEHT, B KOTOPOM B KadecTBe 3MeKTPonMTa MCNonb3yloT MeMBpaHy ¢ MpOTOHHOW
NpPOBOAUMOCTBHO.

3.1.9 anekTpoTexHW4YecKoe NnoMelleHue: [TomMelleHne, JOCTYNHOE TOMbLKO Ans oBcnyXuearLero ksa-
NUULMPOBAHHOTO NepcoHana, B KOTOPOM yCTaHaBMMUBAIOT rMaBHbIA pacnpeaenuTensHbIi WUT U gpyrue pac-
npenenuTensHbIe yCTPOWCTEA.

3.1.10 anekTpo3HepreTu4yeckas cuctema: CucTema, BKMOYAKOLLAS B CeOS MCTOUHUKM 3MEKTPOIHEpP-
TMK, a TaKKe CUCTeMbl ee Nepenadn U pacnpefeneHus.

2
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3.1.11 3HeproycrtaHoBKa C TONMUBHbIMUW aNeMeHTaMn: FeHepMpymu.iaﬂ cucrTemMa, B KOTOPYH BXOOAT
OOWH NN HECKOJTbKO MO,D,yJ'IEF'I TOMNNMMBHbLIX 3NeMeHTOB ANA NpPpon3BOACTBA 3MTEKTPO3HEPTUK U Tenna.

3.2 CokpaweHus

B HacTosawem CTaHOapTe NpUMeHeHbl cnegyruie CoOKpalweHUa:

BT3 — DaTapes TOMJIMBHbIX 3/IEMEHTOB;

MPLL — [MaBHbIW pacnpenenuTenbHbIi WIT;

E33C — eguWHas aneKkTpo3aHepreTuyeckas CUCTEMA;

K3 — KOpOTKOE 3aMblKaHWe;

Krg —  KO3hULMEHT NonesHoro JencTBuns;

MT3 — MOAynb TOMIIMBHbIX 3NIEMEHTOB;

MrH — MONynpoBOAHWKOBLIA Npeobpa3oBaTenb HANPsKEHWS,
PKO — Poccuiickoe knaccudukalunoHHoe obLLecTBo;
PMPC — Poccwuincknin MOpCKOn perucTp cygoxoacTea;
T3 —  TOMJIUBHBLIWA 3NTEMEHT;

33C —  3nNeKTpoaHepreTndeckas cuctema;

3Y cT3 — 3HeproyctaHoBKa C TOMMWMBHbIMU 3NEMEHTaMU.

4 Obwme TpeboBaHuA

4.1 33C cygHa, cnonbayoulas B Ka4eCTBEe OCHOBHOIO MCTOYHUKA anekTpoaHeprum bT3, npegHasHave-
Ha ansa obecneveHnsa noTpebuTenen anekTpoaHeprven 3agaHHoOro Ka4ecTea ¢ napaMeTpamMmu, NpUBeAeHHbIMN
B HAcTodLWeM cTaHAapTe, U B He0OXOOUMOM KONMMYECTBE NPU BCEX pexXuMax 3Kcnnyatauuu cygHa.

Mpwu pa3zpabotke 33C Ha ocHoBe T3 ee TEXHUYECKNE XapaKTePUCTUKN OOIDKHLI COOTBETCTBOBATL Xapak-
TEPUCTUKAM, 3a4aHHBIM B TEXHUYECKOM 3aaHuUK1 Ha CYOHO B Liernom.

4.2 33C pomkHa obecne4vnBaTh BbINOMHEHWE CNEOyLWMX (DYHKLNA:

- NPOM3BOACTBO 3NEKTPO3HEeprun, ee npeobpa3osaHve (Npu HeobxogMMOCTH), Nepefaya, pacnpenene-
Hune, BecnepebonHoe cHabxeHue noTpebuTenel sNeKTpoOsHEpPruen Haanexallero kadecTea v gpyrue nogob-
Hble PYHKLWN;

- 3awWwnTy Bxodswero B 30C anekTpoobopyqoBaHMa Npy BCeX pexXMMax aKcnnyatauun cygHa, BKmovas
aBapuiHble.

4.3 3nekTpoobopynoBaHue 33C OomKHO HaAexHO paboTaTh B YCNOBUAX OTHOCWMTENbLHOW BMaXHOCTU
(75 £ 3) % npu Temnepatype nntoc (45 £ 2) °C unn (80 £ 3) % npu Temnepatype nnoc (40 £ 2) °C, a Tarxke
MpW OTHOCUTENBHOWM BNaXKHOCTK Bozayxa (95 + 3) % npw Temnepatype nnioc (25 + 2) °C.

4.4 3nekTpoobopydoBaHve OOMKHO HadexHo pabotaTe npu BMbpaumsax ¢ yactotamu ot 2 go 80 Iy, a
MMeHHO: nNpwn YacTtoTax ot 2 go 13,2 'y ¢ amnnuTyaon nepemMeLteHnin £1 Mmm 1 npu vactotax ot 13,2 go 80 'y
¢ yckopeHuem =0,7 g, a Takke npuv yaapax c yckopeHuem +5,0 g n yactoTe B npegenax ot 40 go 80 yoapos
B MUHYTY.

4.5 3nexkTpoobopynoBaHne [OOMKHO obnagaTtb COOTBETCTBYHOLENW MEexXaHU4eCKOW MPOYHOCTBH U
ObITb YCTAHOBNEHO (CMOHTUPOBAHO) B MecTax, [4e OnacHOCTb ero MEXaHW4YeCKOro NMoBpeXOeHUsa oTCyT-
cTByeT. B npoTuBHOM cnyyae HeobxoAaumo obecnednTb 3aWnTy anekTpoobopynoBaHusa oT MeXaHUYEeCKUX
NnoBpeXaeHUN.

4.6 OCHOBHbLIMK NMOKa3aTensMu kKa4yecTea anekTpoaHeprun B 33C nepeMeHHOro U NoCTOSHHOTO TOKa fB-
NAKTCA NapameTpbl OTKNOHEHWUST HAMPSXKEHWS M 4acToThl. [INs MCTOYHUKOB 3MEKTPO3HEPTMM MaKCUManbHbie
3Ha4YeHWs OTKIIOHEHWIA HAMNPSHKEHWIA U YaCTOThl HE AOMKHbLI NPEBbILLATh:

- ONs1 NOCTOAHHOIO TOKa — OTKIIOHEHWE OT HOMWHANbHOIO 3HAYEHWUS HANPSKEHWS: ONUTElNbHOE U Kpa-
TKOBpeMeHHoe — He Bbonee +5 %;

- ONs1 NepPeMEHHOro ToOKa — OTKIMOHEHWUE OT HOMUHAMNbLHOMO 3HAYEeHWA HanNpsKeHUsa: ANUTensHoe — He
©onee +5 %, kpaTkoBpeMeHHoe — He Bonee +10 %, Bpemsa BocCcTaHOBNeHWs — He bonee 1,0 ¢;

- OTKNOHEHMEe OT HOMWHaNbLHOro 3Ha4YeHus 4acToTbl: AnNuTenbHoe — He bBbonee +1 %, kpaTkoBpe-
MeHHoe — He Bonee 5 %, BpeMs BoccTaHOBNeHuss — He Bonee 3 c.
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[MfpuMmeyaHune — B KayecTBe OCHOBHOTO MCTOYHWKA 3NeKTpoaHeprun B 33C Ha ocHoBe T3 umeeTcda B BUOY
arperart, coctoAwmid n3 MT3, Bkntovaa BT3, k BbIxody KOTOpPOro NoAKMo4eH npeocbpasoBaTenk HaNpsHKeHWA: Ana nocTo-
AIHHOrO TOKa — cTabunuaaTop HanpsKeHWa, ANa NepeMeHHOro Toka — WHBePTOp Heobxodumoi hasHocT 1 BUAA.

4.7 MoTtpebutenu anektpoaHeprun 33C Ha ocHoBe T3 v Apyroe anekTpoobopydoeaHue B cetn 33C
LOMKHBI BbITh paBoToCNOCOBHBIMU MPU U3MEHEHUM NapaMeTPOB HaMNPSKeHUS MUTAHUS U YacTOTbl, YKa3aHHbIX
B Tabnuue 4.1.

Tadbnuua 4.1

OTKNOHEHMEe OTHOCUTESNbHbLIX 3HAYEHWA
HauwmeHosaHue napameTpa KpaTKOBpEMEHHOe
anurenesHoe, %
% BPEMS, C
HanpsxeHue Or+600~-10 + 20 1,5
(nepemMeHHbIN TOK) BKITHOUYMTENBHO
YacrtoTa 5 +10 5
HanpsxeHune 10 5 LInknuyeckne oTKNOHEHUA
5 &

(NOCTOAHHBLIN TOK) 10 Mynbcaums

4.8 Obwue TpeboBaHus MO ANEKTPOMAarHUTHOM COBMECTMMOCTM anekTpoobopynosaHvsa 1 obopynosa-
Hus B 33C Ha ocHoBe T3 gomkHbl cootBeTcTBOBaTH [1] (YacTs Xl).

4.9 B kauecTBe Mep no obecnevyeHno aNeKTpPOMarHUTHOW COBMECTUMOCTU LienecoobpasHo MCronb3o-
BaTb pasfelieHne CyqoBOW CETU NMUTAHUS HA ranbBaHUYECKU He CBA3aHHbIE YYacTKWM W 3a3eMIleHne 3KpaHoB
CUNOBLIX kabeneil.

4.9.1 3azemMneHue 3KPaHOB CUMOBbLIX kKabernen crnefyeT BbIMONHATL Kak MOXHO Yalle, Kak MUHUMYM Ha
K2XKOOM KOHLE.

4.9.2 Cnenyet cobnogaTe HenpepbIBHOCTL SKPAHWPOBaHWUSA, 3KpaHbl kabenen He cnepgyeT MCMOMNb30-
BaTb B KayecTee 06paTHOro NpoBoa.

5 Cuctembl pacnpegeneHns aNeKTPoaHeprum

5.1 B cypoBbix 33C Ha ocHoee TO gonyckaeTcs NpUMEHEHWE CrNefdyrLIUX CUCTEM pacnpefeneHus
3MEeKTPO3HEPTUN:
a) cucTeMbl NEPEMEHHOr0 TOoKa HanpshkeHnem o 700 B:
1) TpexdazHoi, TPEXNPOBOLHON U30NNPOBAHHOM;
2) pornonHuTensHo Ans HanpskeHnin 4o 400 B BKNHOYMTENBHO!

- TpexdasHon, YETLIPEXNPOBOAHOW N30NMPOBAHHOM;

- ogHodha3HOW, ABYXMPOBOAHON U30NUPOBAHHON;

- 04HOa3HOoM, OOHOMPOBOAHOW C MCMONbL30BAHUEM KOpNyca cyaHa B KadecTBe obpaTHOro npoeo-
na (Ha cygax BmectumocTblo He bonee 500) gns HanpsikeHuin go 50 B npu ycnosum, 4to nobon
BO3MOXHbIM TOK, BKINOYas aBapuidHbli, He BygeT npoxoauTb HEMOCPeaCTBEHHO Yepes nboe u3
B3pPbIBOOMNACHbLIX MOMELLEHWUNA;

B) cucTeMbl MOCTOAHHOTO TOKA:
1) OBYyXNpOBOOHOW M30NMPOBAHHOM,
2) ogHOMpPOBOAHOW C UCMOMNbL30BaHMEM KOpnyca CyaHa B KadecTBe obpaTtHoro npoeofda (Ha cyaax
BanoBoW BMecTUMOCTbI0 He Bonee 500) ona HanpskeHnid oo 50 B gns cygos, nogHaasopHeix PMPC,
n go 30 B ana cygos, nogHaa3opHeix PKO, npy ycnoBum, 4To Mtob0oi BO3MOXKHLIN TOK, BKIOYas aBa-
PUIAHBIA, He DyaeT NPOXOAWTb HenocpeaCcTBEHHO Yepes Niboe 13 B3pbIBOONACHLIX MOMELLEHMA.
5.2 [lonyCTUMbIEe HanpsbKeHUs Ha 3aXMmax arperata OCHOBHOIO UCTOYHWMKA 3MEeKTPO3HEPruv NepemeH-
Horo Toka vactoton 50 1 60 'y B 32aBUCKMMOCTKM OT NPUHATON CUCTEMBI pacnpefeneHus 3neKTpo3Heprum npu-
BefeHbl B 5.1, nepeyuncneHue a).
5.3 [JlonycTuMble HanpsXeHUs Ha 3aXumax arperaTtoB OCHOBHOMO MCTOYHUKA MOCTOSIHHOTO TOKa He [0rX-
Hbl MPEeBbILLATL CrneayLLnX 3HaYeHU]:
- 400 B ons cunoBbIX CUCTEM;
- 250 B ons cucTtem ocBelleHusl, oborpesa U LWITENCENbHLIX PO3ETOK.
5.4 [lonycTuMble HanpsiKeHWs Ha 3axumax notpebutenen NnepeMeHHOro Toka He JO0MMKHbI NpeBbILaTh
3HauYeHWN, ykasaHHbix B Tabnuue 5.1.

4
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Tabnunua 5.1

HaumeHoBaHwe notpebutens | Honyctumoe HanpshkeHue, B
1 CTaunoHapHble CUNOBbIE NOTpPebuUTenn, HarpeBaTenbHble, KamOy3Hble 1 OTONUTENbHBIE 700
npubopbl
2 lNepeHocHble cunoBkle NoTpebuTenu, NUTaeMble OT LWTeNCensHbLIX PO3ETOK, OCBELLEHWE, 250
curHanusaugusa
3 LUTtencenkbHble pO3ETKN, YCTAHOBMEHHLIE B MECTAX M MOMELLEHWAX C NOBLILIEHHOW Brax- 50
HOCTbHO

5.5 [lonycTUMble HanpsiKeHWUs Ha 3axkumax noTpedbuTenein NOCTOAHHOIMO ToKa He AOMMKHbI NpeBbilaTh
3Ha4YeHWi, ykasaHHbIX B Tabnuue 5.2.

Tabnuua 5.2

HawnmeHoBaHune notpebutens | Honyctumoe HanpsikeHue, B
1 CtayuoHapHble cunoBble notTpebutenu 400
2 HarpeeatenbHble Npuboptl, KamByaHble npubopsl U T. . 250
3 OcBelleHue, WTencenbHbIe PO3eTKKU 50

6 PasmelleHue anekTpoobopyaoBaHua

6.1 MNpwu pasmeweHnn anemeHToB 33C cygHa cneayeT BbINOMHATE TpeboBaHus B3pbIBO- M NOXapobeso-
MacHOCTU, X1By4ecTu u HagexHocTn OC. JomkHel ObiTe 0BecneyeHsl BesonacHoCTb aKkcnnyaTaumm, yaobcTeo
TEXHUYECKOro 0OCMYKMBaHUA U PEMOHTA.

6.2 OnekTpoobopynoBaHWe cnefyeT ycTaHaBnNMBaTh Takum obpasom, 4yTobbl 6bin obecneyveH yoobHbIR
AOCTYN K OpraHam ynpasreHus U KO BCceM YacTaM, TpebylolmMmM yxoda, 0CcMoTpa U 3aMeHb!.

6.3 3nekTpoobopynoBaHue criegyeT KpenuTb TakuMm obpasom, 4Tobbl He yMeHbLUanach ero MexaHvye-
CKasa MpOYHOCTb W He Hapyluanack HenpoHvuaemocTs nanyb, nepebopok v obwuekn kopnyca. Obopynosa-
HWe, Npy HeobXoAMMOCTHW, CreAyeT yCTaHaBNMBaTk HA aMOpPTU3aTOPEI.

6.4 MT3 cnepgyeT ycTaHaBnMBaTh B CNeuUManbHbIX, 3aKpbIThbiX 3MEKTPOTEXHUYECKUX MOMELLEHUSX W Mpo-
cTpaHcTBax. Takve NMOMELLeHWs criefyeT oCBeLlarb CBeTUIbHUMKAMK, YCTAHOBMEHHBIMIU B CMEXHbLIX B3PbIBO-
BeaonacHbIx NoMeLeHnsx. Ecnu aTo HEBOZMOXHO, aneKTpoobopydoBaHne OOMKHO BbiTh TAKOW KOHCTPYKLIMM
M MCMOMHEHWs!, YTOBbI NCKMIHYUTE BO3MOXHOCTL BO3rOPaHUs UMW B3pbIBa.

Mpy HeOBXOAMMOCTM JOMMKHBI BbITE NPUHATEI MEPLI AN UCKIMIOYEHWSA 3MEKTPOXMMUYECKOW KOPPO3nU.

6.5 Bo Bcex crnyvaax akcnnyatauuu BeHTUNAAUMS crneuuanbHbiX, 3aKpbiTbiX 3NEeKTPOTEXHUYECKMX MNo-
MELLIEHW, ncnonb3yemblx Ans pasmelleHus BT3 n obopynoBaHus no obecneveHnto ux paboTel, He JomKHa
gonyckaTtk 06pa3oBaHWs KOHLEHTPAaLKMK M CKOMJIeHWs1 B3pbIBOONAacHbLIX CMecel Bogopoda 1 Bo3gyxa. Henpe-
PbIBHBIA KOHTPOMNbL CoOepXaHus Bogopoda B atMocdepe nomelleHuin cnegyeT OCyLecTBAATh C NMOMOLLbIO
AaTYMKOB KOHLEeHTpauun Bogopoaa c obecnedeHnem nepegadyun napamerpa B cuctemy ynpaenenuns 33C ans
Bbl4a4yM NPUHYAWTENBHOMO U aBapUNHOro cUrHana.

MpeneneHoO AonycTUMas KOHUEHTpaLWs BOAOPO4a B NOMELLEHUAX He AoMmKHa npeBbiwath 2 %.

6.6 Cuctema BEHTMIALUKM AOMKHA DbiTe aBTOHOMHON, HE UMETL CBA3W C obLecyq0BO BEHTUNAUMEN,
BO BCEX pexumax JorpkHa obecrnevynBaTh BEHTUITMPOBaHNE HapYXHbIM BO3AyXOM W JOMKHA ObITk BbINONHEHA
BO B3pbIBODGE30NAaCHOM MCMOSTHEHNW.

6.7 [omkHel BbITh NMpegycMOTPEeHbl OCHOBHbBIE M PE3epBHbIe BEHTUMATOPbI, MUTAHWE KOTOPbIX OOMK-
HO OCYLUECTBNATLCA OT aKKyMynATOpHbIX DaTapei. Takke B cUCTEME MPUHYAUTENBHOW BEHTUNAUMM OOMKHbI
ObITb NPegyCcMOTPEHbI, MpY HEOOX0QUMOCTH, BO3AYX00XNaguTenu u unsTpsl.

6.8 CTteneHb 3awmTel 060pydoBaHWUSA, pa3mMeLlaeMoro B cneunanbHbiX 3MNeKTPOTEXHUYECKUX NoMe-
LweHuax, aomkHa bbiTe MckpobeszonacHoro ncnonHeHna Exia unu Exib.

CreneHu 3awmnThl 1 BUA UCMOMHEHWA OCTanbHOMO aNeKkTpoobopyqoBaHWA — B COOTBETCTBUW C yKa3aH-
Heivmu B [1], [2], TOCT 14254 n TOCT 15150.
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7 CTPYKTYpPbl CYAOBLIX 3MIEKTPO3HEPreTUYEeCKUX CUCTEM Ha OCHOBE TONMNUBHLIX
3/1eMeHTOB

7.1 CTpykTypa cynoBbix 33C Ha ocHoBe T3 MOXKET ObITb peanu3oBaHa Ha NepeMeHHOM UMK NOCTOSAH-
HOM TOKe.

7.2 Bo Bcex cnyyasax B KadecTBe OCHOBHOMO WMCTOYMHWKA 3MEKTPO3HEpruM OOMMKEH paccMaTpuBaTthLCs
arperart, cocTosiwmin u3a BT ¢ obopynoesaHuem no ee obenyxusaHuio u MIMH: ons nocTogaHHOro Toka 370 npe-
obpaszosatens, cTabunuanpyowmin onpegeneHHoe B 5.3 3Ha4YeHne HanpsbkeHWst, a ANs NepeMeHHOoro ToKa 3To
MHBEPTOP HeobxoauMon yasHoOCTU U BKAA.

7.3 B coctaB EQ3C moxeT BxoguTh rpebHas anekTpoycTaHoBKa, Takke nony4arnLwas nutaHine ot bT3,
Kak 1 obliecynosas Harpyska.

7.3.1 C1pyktypa n coctae EQ3C nepemeHHOro Toka:

- obwecynoBasl Harpyska — arnekTpuydeckoe obopynoBaHue, He OTHOcsWeecs K rpebHon aHepreTu-
UYeCKOW YCTaHOBKE;

- rMaBHbIe arperatbl, NPOU3BOASALLNE INEKTPOIHEPr0 HEOBXOOMMOro KayecTBa U KONMYeCTBa;

- [PL, pazgeneHHbI Ha ABe YaCcTW MEXCEKLUMOHHBIM aBTOMaTUYECKMM BbIKOYATENEM UNKU pasbenn-
HUTenem;

- CUIOBble TpaHcopmMaTopkl (MPpWM HeobXOOAMMOCTH) OANSA rarbBaHUYeCKOl pa3BA3kM u/vnum npeobpaso-
BaHWA HanpskeHusa PLL;

- CUNOBble MONYyNpOBOAHWKOBLIE MpeobpasoBaTteny 4acToTbl A58 MWTaHus rpebHOro aneKkTpoaBu-
ratensd — He MeHee 2 WIT.;

- YCTPOWCTBO yNpaBneHus pexumMamu rpebHoi anekTpoycTaHOBKM — He MeHee 2 T,

- rpebHon anekTpoaBuraTens — o4WH unu bonee.

Ot I'PLU Takke gomkHbI Nonyyatb anekTponuTaHue 1 obllecynoBbie notpebuTtenn.

7.3.2 Ctpyktypa n coctaB ES3C nocrosiHHOro toka:

- rMaBHble arperatbl, NPOU3BOAsLLNE INEKTPOIHEPTMO HEODXOOMMOro KayecTBa U KONMYecTBa;

- PLU, pasgeneHHbI Ha gBe YacTy MEeXCEeKLMOHHBIM aBTOMaTU4YeCKUM BhIKIoYaTenem;

- MMNH ¢ ranbBaHU4YeCcKOW pa3BA3Kkon MK De3 Hee Ona NUTaHWA rpebHOro anekTpoaBMraTens, BkNo4Yas
YyCTPOMCTBO yrpaBreHna rpebHoM 3neKTpoycTaHoBKM, — 2 WT,;

- rpebHo anekTpoaBUraTens NOCTOAHHOIO UMK NepPeMEeHHOro Toka — OAMH Unu Gonee.

7.4 Bo3amoxHO ncnonb3oBaHne BT3 B Ka4ecTBe MCTOYHMKOB 3NEKTPO3HEPrun TONbKO AndA 06uiecy10BON
W TEXHOMOTMYECKOW Harpy3ku, aAnsa Yero AonyCcKaeTcsl UCMomb30BaTh CTPYKTypbl 33C, npuBegeHHbIe B 7.3.

7.5 B cTtpykTtype 33C NOCTOAHHOIO M NEpPeMEHHOr0 TOKa A0NycKaeTca BKMoYaTh B Bydep kK OCHOBHOMY
WCTOYHMKY 3MEeKTPO3HEPrMn akkyMymnsaTopHY BaTtapeto npu HeoBXOoOUMMOCTM NOOKITHOYEHWUST UMMYNbCHOW Ha-
rPY3Ku.

7.6 Ha kaxgom cynHe OomkeH ObiTe yCTAHOBMNEH aBTOHOMHLIA aBapURHBIA UCTOUMHWUK 3MEKTPOSHEPTUN.
B kauecTBe Takoro uctoyHuka B 33C Ha ocHoBe T3 gonyckaeTca NPUMEHATL AW3enb-reHepaTop U/UMM akky-
MYyNSATOpHYK BaTtapeto.

7.7 MOLLHOCTb aBapUAHOrO UCTOYHMKA OOMKHA ObiTe JOCTATOYHOW ONsl NMTaHWA Bcex noTpebutenei,
ogHoBpeMeHHasa paboTa koTopbix TpebyeTca ansa GesonacHocTW nnaBaHwWs B cnyyae aBapuu. Ha cygax c
E33C MouwHOCTL aBapuUAHOrO UCTOYHMKA 3MEKTPO3SHEePrnK A0MKHA BbiTh 4OCTATOYHOW ANA BOCCTAHOBAEHUS
OBWXEHWUS cyagHa (COBMECTHO C HeobxoaMmbIMK MexaHu3Mamn) B TedeHue 30 MyvH nocne o6ecTouMBaHMS.

7.8 TpeboBaHWs K pasmeLLEeHno aBapunHbIX UCTOMHMKOB 3MEeKTPOIHEeprun OOMKHbI COOTBETCTBOBATL [1]
(vacTtb Xl).

8 TpeboBaHuA kK cTaHgapTU3auum U yHudcukaumm

CTtpykTypa 33C Ha ocHoBe T3 [0MKHA UMETb UCMOMHEHUS C MCNOMb30BaHUEM YHUMDULUPOBAHHOIO
3MNeKTpoTexHU4Yeckoro obopynoeanus. CTpyKTypy criefyeT NpoeKkTMpoBaTh Ucxoada U3 ycnosusa obecneveHus
aNeKkTpo3aHepruell Bcex NnoTpebuTeneid, B TOM Y1cne Npu BO3HUKHOBEHWU 0TKa30B (06pbIB, KOPOTKOE 3aMblKa-
HWe) B cUCTeMe pacnpefeneHns ¢ y4eToM Hanuyua notpebuTenein Bcex KaTeropui.

B uensx oBecneyeHunss cTaHgapTU3aumm U yHudMKaumm npu npoekTupoeaHun 33C OOmkHbl GbiTb Bbi-
MONHeHbI cnegylowme TpeboaHms:

- cobngeHne TMNopasMepHbIX PAAOB M NapamMeTpuyeckux TpeboBaHuii;

- MPUMEHeHne MeTodOoB arperatupoBaHuns 1 6rnoYHo-MoaynLHOro noctTpoeHus 33C;

- oBecneyYyeHune ycnoBuii COBMECTUMOCTHM anemeHToB 33C 1 noTpebutenei anekTpoaHepruu;

- MPUMEHEHUWE CTaHOAPTHLIX M YHUMMLMPOBAHHLIX METOAOB U CPEACTB UCMbLITAHWIA, KOHTPONS, U3MEepPeHuit.
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9 TpeboBaHuA 6e30NacHOCTHU

9.1 TpeboBaHuA anekTpob6e3onacHOCTU

9.1.1 CoctaB TpeboBaHUA No 3nekTpobe30nNacHOCTW AOMKEH YYWUTbIBATb KOHCTPYKTUMBHO-TEXHUYECKNE
ocobeHHocTy 33C Ha ocHoBe T3 M BKNOYATL!

- TpeboBaHns anekTpobesonacHoCTM 06CNYKMBAKLLEro NepcoHana oT BO3AENCTBUS HaMNpsKeHUsl, ABK-
KYLLUXCH YacTell, TENNOBOro BO3AENCTBUS BbICOKOYACTOTHLIX NOMNeR, BKMYasa BeIOPOCK! NNasmMbl NPU OTKIH0-
yeHun TokoB K3 B3pLIBOONACHLIX CMecei ra3os, BUBpaLnii, akyCTUYECKUX LIYMOB;

- TpeboBaHWA K cpeacTBam BNOKUPOBKM U CUTHaNM3aLuum;

- TpeboBaHus k 3awmte 33C ot noepexaeHnid npu K3 n neperpyskax.

9.1.2 OnekTpoobopynoBaHue OOMMKHO ObiTe HaAeXHO 3akpenneHo. [omkHa OblTe MCKNKYeHa BO3MOX-
HOCTb CMyYanHOro NPMKOCHOBEHWUS K NMOBEPXHOCTSIM C TEMMNepaTypor Harpeea Bbiwe nntoc 50 °C, a Takke K
OetanaM, HaXo4sAWMUMCA Nogd HanpsKeHUeM.

9.1.3 inA ucknoYeHUsa BO3MOXHOCTU OLUMBOYHLIX BKITHOUYEHWIA, KOTOPbLIE MOTYT NPUBECTH K aBaPUAHBLIM
cuTyauuam, cnenyeT NpedycMOTpeTk COOTBETCTBYHOWME BOKUPOBKK M anropuUTMel ynpaeneHua 33C.

9.1.4 MeTannuyeckne 4acTu anekTpooOopyaoBaHUA, KOTOPbIE HE HaX0AATCH NOA HANPSIKEHWEM, HO J0-
CTYMHbI ANs CONPUKOCHOBEHWS B 3KCMMyaTauun, AOMKHbI OblTh 3a3eMieHbl Ha KOpnyc CyaHa. Takke B KOH-
CTPYKTOPCKOW gokymeHTauuu Ha 33C pgomkHbl ObiTh NpegycMoTpeHbl Mepbl U cpeacTea obecnedeHns bes-
OMacHOCTK 3KCMnyaTauum 3anekTpoobopyaoBaHusa BLITOBOro Ha3Ha4YeHUs.

9.2 TpeboBaHMA B3pbIBO- U NOXapobe3onacHOCTU

9.2.1 B 3akpbIThiX MOMELLEHUAX W HA OTKPbITbIX nanybax, B KOTOpbiX pa3melieHsl 33C n obcnyxu-
BalLuve ee TpybonpoBoabl, AOMKHbI ObiTb ONpedeneHbl panoHbl BO3MOXHbLIX YTEYEK B3pbIBOONACHLIX ra-
30B W NMPUHMMATLCA Mepbl, obecnednBalLlne B3pbIBO- U noxapobesonacHocTk Ha ocHose TOCT 12.1.004,
FMOCT 12.1.010. 3nekTpoobopynoBaHue, YCTAHOBNEHHOE B ONACHBIX 30HAX, AOMKHO TakXKe oTBeYaTh Tpebo-
BaHuam MOCT 12.1.004 n TOCT 12.1.010.

9.2.2 EguHunYHbIn oTKa3 obopynoeaHua 33C u TpybonpoBoaoB, ee 0BCNYXXUBAKLWMX, HE JOMKEH Npu-
BOAWTbL K YTEYKE B3pPbIBOONACHbLIX ra30B B 3aKpbiTble nomelleHus. [lna atoro TpybonpoBoabl Tonnuea 33C,
npoxogslme Yepes 3aKkpbiThle NOMELLEeHWUS, JOMKHbI OblTh 3allMLLeHbl 4ONONHWTENbHOW 060noYKkon. Takon
AOMNONHUTENbHON 060M0YKON MOKET GblTh BEHTUNUPYEMBIA KaHan Mnv cuctema TpybonpoBogoB ¢ ABOWHBIMMA
CTEHKaMW.

9.2.3 KoHcTpykuusa BT gomxkHa 6bITe B3pLIBO- 1 NoxapobezonacHoi no MOCT 12.1.004, TOCT 12.1.010
nm MOCT 12.2.007.12 n He gomkHa ABNATECS MCTOUMHWUKOM B3pbiBa Mnu noxapa. MNpwu akcnnyaTtauuun BT He
JOMKHA co3faBaTh B3pbIBOONACHYH cuTyauuto. NpoOHWKHOBEHWE WHMLMATOPOB NIaMeHW M B3pbiBa BO BHY-
TpeHHWA o6bem BT3 v nonagaHve BOOOPOAA B OKPY»KatoLLee NpoCTPaHCTBO AOMKHbI ObiTh MCKMOYeHbl. [aH-
Hble TpeboBaHMA pacnpoCTPaHsIoTCs Ha BCe BUAbI T3, BKMOYaA TONMMBHbLIA 3NEMEHT ¢ NPOTOHOOOMEHHON
mMeMBpaHoii 1 TBepLONONUMEDPHLIA TOMMUBHBIA 3MEMEHT.

9.2.4 KoHcTpyKUus, UcnornHeHus obonoyek, CXxeMbl BEHTUMNSALUKN 3aKPbIThIX 3MeKTPOTEXHUYECKUX NoMe-
LLEeHWA M NPOCTPAHCTB, CNOCoDbLI YCTAHOBKM, KNacchl M3onsauum anemeHToB 33C OoMmKHbLI COOTBETCTBOBATb
3HAYEHUsIM HanpsKEeHWIA, YCINOBMAM OKpyatlollen cpedbl M TpeboBaHWsM, YCTAHOBMEHHBIM B HAaCTOSLEM
cTaHgapTe.

9.3 TpeboBaHUs XUBYYECTH

9.3.1 BHepreTnyeckas ycTaHOBKa CyaHa, UCMONb3yeMas B KauecTBe rMaBHOW NPOnyrnbCUBHOW YCTaHORB-
KW, AoMxHa BbiTh pasgeneHa Ha ABe aBTOHOMHLIE YCTAHOBKM WM pasMellleHa He MeHee YeM B [ByX aBTOHOM-
HbIX MalWHHbIX OTOENEeHUsX, pasfeneHHblX BOLOHENpPOHMLaeMon nepebopkoil ¢ ypoOBHEM OrFHECTOMKOCTW
A-60. Mpwu 3TOM MOryT OblTb NPUMEHEHbI ABe ycTaHoBkM I3C npyMepHO paBHOW MOLHOCTW NGO ogHa U3
3TKMX YCTAHOBOK MoXeT BbITh 33C, a BTopasa moxeT BbiTh TpaguLMOHHOIO TUNa.

9.3.2 EQMHWYHBIR 0TKa3 B 33C, a Takke BCNOMOraTenbHbIX MEXaHW3MOB M 3MTEeMEHTOB CUCTEM, BKIHO-
yas noBpexaeHus TpybonpoBoAOER U ANEKTpUYeckux kabenen, He OOMKEH NPUBOLUTE K OCTAHOBKE CyAHAa
W notepe ero ynpaensemocT. [Ina BbinonHeHUA gaHHoro TpeboBaHus B cUcTeMax OOMMKHbI BbITe nNpeayc-
MOTpeHbl HeobxoauMble NEePeMbIHKA M pe3epBMpoBaHne obopyaoBaHus (HacoCcoB, Nogorpesatenei u T. n.).
B pesynbrate eAMHWYHOrO OTKasa fOMyCcKaeTcsl YMEeHbLEeHUe MOLLHOCTIY rMaBHOro ABMraTens, Ho He Bonee
yem Ha 50 %.
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9.3.3 XKusyuectb 33C gomkHa bbiTh 0becneveHa:

- Hann4MeMm pesepBa MOLLHOCTM OCHOBHbIX MCTOYHUKOB 3MEKTPO3HEPTUK;

- paccpefoTodeHMEM Mo ANMHE CyOHa OCHOBHLIX anemeHTos 33C;

- BO3MOXHOCTLIO Nepefadn anekTposHeprun u3 ogHow cekuunu MPLL B apyryio;

- pe3epBUpOBaHMEM NUTAHWS OTBETCTBEHHLIX NOTpebuTenei;

- pasHeceHueM kabenei no pasHbim GopTam cygHa;

- LUMPOKMM MPUMEHEHWEM CPEACTB aBTOMaTU3auuy, NoBbILAKLWWX ONepaTBHOCTL ynpaeneHns 33C,
BbICTPOTY BBEAEHWS PE3ePBHbIX CPEACTB M YCTPOWCTB, MCKIIOYALWIMX BNUMAHWE BO3MOXHbIX owmnbok obeny-
JKMUBaKLLEro nepcoHana;

- 4ns anekTpoobopyaosaHusl, paboTa KOTOPOro ¢ HOMUHAMNBHBEIMU XapakTepUcTUKamMmmn HeBO3MOXHa Be3
dhyHKUMOHUpPOBaHUsi obecneunBatoLLero obopyaoBaHusl, HaNPUMep YCTPONCTE U CUCTEM BEHTUMALMK OTCEKOB
c BbT3, B akcnnyaTauMoOHHbIX AOKYMEHTAX U anroputMax paboTbl cnegyeT NpUMeHATb 0BnerdyeHHble pexmmbl
paboThi.

10 OCHOBHOW MCTOYHUK 3NEKTPO3HEPrumn

10.1 Ha kaxkgom cygHe fonxeH 6biTb NpeaycMoTPeH OCHOBHOW MCTOYHWUK 3MEeKTPO3HEPTN MOLLHOCTbIO,
OOoCcTaTouHOW Ana obecnedeHnss NUTaAHWSA BCero anekTpoobopyfoBaHWS CyQHa BO BCEX 3KCMMyaTauUMOHHbIX
pexxuMax, BKMNo4Yas apapuiiHble.

Takol UCTOYHUK JOMKEH COCTOATL U3 ABYX HE3ABMCUMBIX YacTeln.

10.2 B cocTaB OCHOBHOIO MCTOYHWKA 3MEeKTpoaHeprun ans cygos ¢ 33C Ha ocHose T3 Bxoaut MT3,
Bkrtovan BT Heo6xooMMOoi MOLLHOCTW U COEAMHEHHbIN C HUM 3NeKTpUuYecknin npeobpasosaTtens Tpebyemon
cdhazHoCcTM M BMOa (HanpshkeHus unu Toka).

Kaxxgaa 4yacTb OCHOBHOIMO MCTOYMHUKA 3NEKTPO3HEPTMW NMPU BbIXOAE M3 CTPOSA OLHOIMO U3 HUX OOMKHA
obecneynBaThb:

- aneKTponuTaHue HeobxoQuMoro anekTpoobopyaoraHWa Ana obecnedveHus ABWXEHWS, yNpaBneHns u
Be3onacHOCTH cygHa ¢ y4eToMm obecnevyeHnss HopmanbHbIX YCHOBUI 0BUTAaeMOCTW Ha CyaHe;

- NYCKW CamMblX MOLLHbLIX noTpebuTenen 6e3 CHMKEeHUs KadecTBa 3NMEKTPOIHEPTUU HUXKE OOMYCTUMbIX
HOpM;

- NUTaHKe Bcex NoTpebuTenel NponynbLCUBHON YCTAaHOBKM, ANA 3TUX LeNel Takke MOXeT BbiTk UCNoMb-
30BaH aBapUNHbIA UCTOYHUK 3MEKTPO3HEPTUK ANS cyaoB, nogHaa3opHeix PMPC.

10.3 Ha cypax orpaHuyeHHOro panoHa nnaeaHua R3, eknio4vas naccaxupckue, ¢ 33C Ha ocHoee T3
B Ka4eCTBE OCHOBHOIO MCTOYHMKA 3NEKTPO3HEepPrnn He 4OoNycKaeTcs NPUMEHATb OA4MH arperat, cogepxallun
oanH MT3 ¢ coeguHeHHbIM ¢ HuM TMIMH.

10.4 AnroputmMbl ynpasneHus v perynupoeanus [NMH, ncnonb3yemoro B kKa4ecTBe BbIXOAHOMO Kackaga
OCHOBHOTMO MCTOYHMKA 3NEKTPO3HEPruK, OOMKHbI BbiTh a4anTUpoBaHbl K BHELLUHUM XapakTepucTukam BT3 u
MT3, ¢ Tem 4TODBI B MpOLIECCE IKCMNTyaTaLumn KaduecTBo anekTpoaHepriuu B 33C cooTeeTcTBOBaNo Tpeboea-
HUAM Tabnuubl 4.1.

10.5 TexHM4ecKkue TpesDBaHMﬂ K Ga'rapee TOMMUBHLIX INEMEHTOB C TBepAononMMepHbIM
ANEKTPONMUTOM

10.5.1 BT3 aBNAKTCA UCTOYHUKOM 3MNEKTPOIHEPTMM NOCTOSIHHOMO TOKa M NpeaHasHaveHbl 4Na KOMMek-
ToBaHUA B coctaBe MT3 unu B eQUHNUYHOM UcnonHerun 3Y ¢ T3, BXOASLWMX B cocTar cyaoBbix 33C.

10.5.2 BT3 B cocTaBe 33C gonyckaeTcs NPUMEHATEL Ha CyAax BCeX KNaccoBs, NpUBEAEHHLIX B pazgene 1.

10.5.3 BT3 npeactasnseTt coboi cbopky napannenbHo-nocneaoBaTenibHO COeAUMHEeHHbIX TO ans Ha-
Bopa HanpsPKeHWs, TOKa U MOLLHOCTMW, OCHALLEHHY0 YCTPONCTBaMM NoAaYM TOMMMBA U OKUCIMTENs, OTBOAA
NpoAYyKTOB peakuuu (Boaa) u TennoThbl.

10.5.4 Coctae BT3 3aBucuT oT Tuna T3, koMmnnekTywLwwmnx BT3, a Takke OT KOHCTPYKTMBHOIO UCMOMNHE-
HUA T3.

10.5.5 K oCHOBHbLIM TeXHMYECKMM xapakTepucTukam BT oTHocaTcs:

- BbIXOAHAA HOMUHANbHAA aNeKTpuyeckas MOLWHOCTb, KBT;

- HanpsikeHne (MOCTOAHHOMO ToKa) Ha HOMWHAaNbLHOW MOLWHOCTK, B;

- KMO Ha HoMuHanbHoW molHocTH, %;

- TUM ¥ Ka4yecTBO NoTpebnsemoro Tonnuea 1M oKMCNUTens;

- cpegHui cpok cnyxbbl 20 neT.
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10.5.6 BbixoaHaa HOMWHaNbHAaS 3aNeKTpMYeckas MOLHOCTL eauHudHon BT ans ncnonb3oBaHWsa B CO-
ctaBe Y ¢ T3, Bxogauen B cygosyto D3C, Kak NnpaBuro, A0MKHA HaxoanTbed B AvanasoHe ot 1 go 100 kBt
BuIbop MOLLHOCTW eAnHUYHOW BT3O Ana cynoBbIX NMPUMEHEHWIA OCYLLecTBNAeTCs pa3paboTyMKoOM MCXoasa U3
TpeboBaHUR 3akazunka, NnpeabasnsaemMblx K 3Y ¢ T3 n cygoeoin 33C B Luenom.

10.5.7 HanpskeHne NOCTOSAAHHOIO TOKa Ha HOMUHANBHOW MOLLHOCTW eaMHUYHOM BT3 He JomnmxHO npe-
BbiwaTte 700 B.

10.5.8 KMNO Ha HOMWHaNBHOW MOLLHOCTK 3aBUCKUT OT Tuna T3, koMmnnekTywwmx T3 v onpegensietcs
TpeboBaHUAMM 3aKas3ymMKa.

10.5.9 HazHaueHHbI pecypc onpefensercsa TpeboBaHUAMMN 3aKas3uuka.

10.5.10 BT3 gomkHa cocTOATb M3 COEOAUHEHHBLIX Mexay coboi eanHnYHbIX TO. N3 BT3 gomkHbl ObITh
cchopmupoBaHbl MT3 sHeproycTaHoBkM Ha ocHoBe T3. Kopnyc MT3 gomkeH cooTBeTCTBOBATL TpeboBaHUAM
FOCT 14254.

10.5.11 KoHctpykumsa BTO gomkHa obecneynsaTs:

- UCKITKOYEHWEe BO3MOXKHOCTU NPMKOCHOBEHUA K TOKOBEOYLLMM YacTsaM W YaCcTAM, HarpeTbiM CBbILLE MIC
50 °C:

- UCKMKOUUTL BblgeneHue Bogopona u3 bT3 B atmocdepy nomelleHuin npu paboTe 1 B Hepabodem co-
CTOSIHUWN.

10.6 TexHMYeCKMe XapaKTepPUCTUKU Npeobpa3oBaTeneil HanpsaXeHUA

10.6.1 B cunoBsbix Lensx cTaTUHEcKUX MonynpoBOOHUKOBLIX nNpeobpa3oBaTenei cnefyet NpUMEHATb
KpeMHWeBLIE NONYNpOBOAHUKOBLIE NPUBOPEI.

10.6.2 CunoBble NonynpoBOOAHUKOBLIE YCTPOMCTBA AOMKHbI MMETL ECTECTBEHHOE UMW MPUHYAUTENBHOE
oxnaxaeHue.

10.6.3 [InfA cMnoBbix NONYNpOBOAHWKOBbLIX YCTPOWCTB C MPUHYAUTENbHbIM OXNaX4eHNeM 0MmKHa ObiTh
npegycMOTpEHa 3alluTa, CHKalLWas uny oTKIYatoLwas Harpy3sky B cnyyae HeaeKkTUBHOIo OXNaXaeHUs.
[lo cpabaTtbiBaHMA 3alMThl JOMKHA GbiTe NPedycMOTPeHa 3ByKOBas W CBETOBasi CUrHanM3auuns o npesbllle-
HUW MaKcKMMarbHO AONYCTUMOW TeMNepaTyphbl OXnaxaaroLlen cpeabl.

10.6.4 CyMmapHbIA KO3hhULUEHT rapMOHUYECKUX COCTABNAOLMUX KPUBON HaMNPSXKEHUS CYL0BOWM CETH,
0bycrnoBneHHbIx paboToi CUNOBLIX MONYNPOBOAHMKOBLIX YCTPOWMCTB, HE JOMKEH NpeBbiwaTth 8 %.

B O3C moryT BbiTb NpuMeHeHbl TpexdasHble PUnbTPbl C UHAUBMAYANbHOW 3alMTON Kaxkaon dassbl,
orpaHnyYMBaroLLne Ao OoNYyCTUMOro YPOBHSA UCKaMEeHWA CUHYCOMAAanbHOCTK HanpskeHunsa Ha wuHax [PL npw
nobbix pexxumax paboTbl.

Llenu kaxgoro ounsTpa AOMKHBI MMEThL 3aLLUTY OT CBEPXTOKOB M TOKOB K3.

10.6.5 Koabp1UMEeHT MaKCUManbHOrO OTHOCUTENBHOIO OTKMOHEHUs HanpsixkeHus Ky, CyqoBOW ceTh oT
3Ha4yeHMsa ero NepBoi rapMoOHMYECKON CocTaBNsAKLWeR He gomkeH npeebiwats 30 %.

KoathdmuUmMeHT MakcMMarnsHOro OTHOCUTENBHOrO OTKNoHeHua Ky, o, %, BbIMMCAAT no opmyne

u,-u
KMO=mU—1m.10Q (1)
im
roe U,, — amnnuTygHoe sHadeHue HanpsKeHua cyqoBow cetn, B;
Uy, — amnnutygHoe 3Ha4yeHWe NepBOW rapMOHUYECKONW cocTaBnsoLei, B.

10.6.6 CvnoBble NoNynpoBOOHMKOBBIE YCTPONCTBA AOMKHbBI UMETb CBETOBYIO CUrHaNM3aumto 0 BKIOYEH-
HOM W BbIKMHOYEHHOM COCTOAHWKM CUMNOBbLIX Lenen 1 Lenen ynpasneHus.

10.6.7 CnnoBble aneKTpUYecKne Lenu A0MKHbI ObiTh ranbBaHUYECKU N30MMPOBaHbI OT Lienen ynpaBneHus.

10.6.8 Ona 33C Ha ocHoBe T3 [OMKHbI ObITh NPEAYCMOTPEHBI KaK MUHUMYM [Ba NONHOCTbLI0 HE3aBMCK-
MbIX, OTAEMbHO YCTAHOBMEHHBIX NONMYNPOBOAHUKOBLIX Npeobpa3oBaTens NnepeMeHHOro U NOCTOAHHOIO TOKa,
nonyyawLwmx nuTaHMe oT He3aBucumelx MTI.

10.6.9 KaxgelM ctaTuyeckuini nNonmynpoBOOHWKOBBIA nNpeobpasoBaTenb OOMKEH MMETb CBOK CUCTEMY
ynpasneHus.

10.6.10 MNMH coemecTHOo ¢ BT3 gomkHbI BbITh paccunTaHbl Ha paboTy OT XONOCTOro Xo0A4a A0 HOMUHArb-
HOW Harpy3ku ¢ ydetom 10 % neperpy3sku. [py 3TOM JOMKHO BbITh yYTEHO, 4TODObLI KpAaTKOBPEMEHHbIE Nepe-
rpy3ku, Boi3BaHHbIe Habopom unu cbpocom Harpysku B ananasoxe ot 0 go 100 % P, v ot 100 % P, #o 0, He
npueoaunyu K cpabatkbiBaHUIO 3alKUTel Npeobpasosarenen, rae P, — HOMUHanbHas Harpyska T3 coemecTHo
¢ npeobpazopaTenem HanpsxeHus.
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10.6.11 KoHCTpyKumMa WwWKadgoB NonynpoBOAHMKOBbLIX NpeobpasoBaTenen 4OMmKHa NpeaycMaTpuBaTth BO3-
MOHOCTb DbICTPOW 3aMeHbl CUNOBbLIX 3MEMEHTOB BCTPOEHHOIO 06opyaoBaHus. 3T0 MOXeT BbiTb JOCTUTHYTO
NPUMEHEHWEM MOAYINBHOWM KOHCTPYKLIMM CUNOBOM YacTU CXEMbI, €€ 3MEMEHTOB, DNOKOB yNpaBneHus, 3aLluThl
1 oToBpaxeHns UHopMauunn.

10.6.12 Ecnu npeobpa3oBatenu obopynoBaHbl MPUHYAUTENBHON CUCTEMON OXMaxXOEeHWUsl, TO OOMKeH
ObITb NPEAYCMOTPEH KOHTPONb €& COCTosIHWMA. B cnyvae Bbixoda M3 CTPOA CUCTEMbl OXMaKAEHWSA OOMKHBbI
ObITb NPeaycCMOTPeHbl Mepbl, MpeaoTBpaLLatoLLne Neperpes v BbIXOA U3 CTPos NpeobpasoBaTens.

10.6.13 [Ansa cuctem oxnaxaeHus 4omkHa ObiTe NpeaycMOTpeHa cuctema asapuiHo-npeaynpeanTens-
HOW CUrHanusauuu.

11 TpeboBaHUA K 3aLUTE INEKTPOIHEPreTUYECKON CUCTEMbI HA OCHOBE
TONNMUBHbIX 3NEMEHTOB

11.1 BawmTta 33C Ha ocHoBe T3 AOoMmKHA COOTBETCTBOBATL TPEOOBAHMAM U PEKOMEHAALMAM, U3MOXKEeH-
HbiM B [1] (wacTb XI).

11.2 CucTtema ynpaBneHus U 3allnTel AOMKHA obecneYmMBaTth YCNOBUSA, YTOOLI BO BCEX 3KCMMyaTaLluoH-
HbIX U HAnbonee TAXeNbIX YCNOBUAX HOMUHAMBHLINA TOK NONYNPOBOAHUKOBLIX 3NEMEHTOR HE ObiN NpeBbIlleH.

3awmTty BT3 ocyllecTBNSAIOT 3alMTON, YCTAHOBNEHHOW B NMpeobpa3oBaTensax HanpsKeHus.

11.3 CunoBasna cxema v anemMeHTbl NnpeobpasoBaTtens AoMmKHbl BbITh 3aLMLLEHbl OT NOBPEXOEHWA U OT-
Ka30B, Bbi3BaHHbIX K3 Ha BbiBogax npeobpasoBaTens v Neperpy3kon B NUTaeMon CeTu.

B uensax nosbiweHusa GbicTpogencTBUA penerHbix 3awmT npu K3 Ha wuHax MPL pekomeHaoyeTtcs vc-
nonb30BaTh YCTPOWCTRA 3allMThl, pearnpyloline Ha CKOPOCTb HapacTaHusl aBapuMHOro TOKa.

11.4 CunoBbie NONYNpPOBOAHWKOBLIE NPeobpa3oBaTenuy A0MKHbI UMEThb 3aLUWUTY OT BHYTPEHHUX U BHELL-
HWUX NepeHanpPsKeHui.

JKcnnyaTauMoOHHbIE NepeHanpsiKeHnsl B CMCTeMe NuTaHnA npeobpasoBaTtenein OOMmKHbl BbITe orpaHm-
YeHbl COOTBETCTBYOLWKWMUN YCTPOMCTBAMU-OrPaHUYUTENSMMA, 3aLUMLLALWWMKA OT NOBPEXOEHWI 3NEMEHTbI CU-
JIOBOW CXEMbI.

11.5 MNpwu npoekTupoBaHum 33C Ha ocHoee T3:

- He0DXOAMMO YUYUTLIBATL BO3MOXHOCTL BO3HUMKHOBEHWUA K3 Ha 3axmnmax aBTOMaTUYeCcKUX BbIKIo4aTe-
Nen, WKUHAaX rMaBHbIX U pacnpegenuTenbHbIX WKUTOB;

- 3Ha4eHus TokoB K3 crnegyeT onpenensite NpM YCNoOBWMW y4YeTa BCEX BO3MOXHbIX MCTOMHWKOB TOKA,
BKITKOYas W KpaTKOBPEMEHHbIE PEXUMbI, HANPUMEP PEXUMbI NEPEBOAA HArPy3KK;

- lUMHoAEepKaTenu, U30NATOPbI U ApYrve 3NeMeHTbl KOHCTPYKUWA LLIMTOB OOMKHbI BbIAEPXKUBATL YCUIUSA,
BO3HMKAKOLLME NPU NPOTEKAHWU MaKCUManbHbIX TokoB K3;

- HeobxoaMMo npefycMaTpuBaTh BO3MOXHOCTb @BTOMATUYECKOTO OTKMKOUYEHUS OCHOBHOMO MCTOYHMKA
3MEKTPO3IHEPTUM C BLIKITHOYEHMEM PE3EPBHLIX BEHTUIMATOPOR B crydae cpabaTbiBaHWs 3alUMThl Npu Mobo
aBapun B coctaBe MT3 nnmu BT3, Takke cnegyeT npegycMaTpuBaTh OpraHvM3aLnio onepaTuBHOrO ANCTaHL M-
OHHOrO OTKMKYEeHWS aBapPUINHOIO 3MEKTPOTEXHMYECKOro NOMELLEHMs, B KOTOPOM pacnonarawTca T3.

11.6 Bce anemeHTbl 33C aonmxHbl obnagaTe AUHAMUYECKOW M TEPMUYECKOW CTOMKOCTBLIO K Tokam K3,

11.7 B 3NeKTpOTEXHUYECKUX MOMELLEHMAX, CNyXalux Ang pa3melleHns MT3, pa3peluaeTtca ycTaHaB-
NUBaThb TOMLKO TO anekTpoobopyaoBaHWE, KOTOPOE MO YCNOBUAM (PYHKLMOHANBHOTO HA3HaYeHUsA He MOXET
ObITb BBIHECEHO U3 3TUX MOMELLEHUHA, HAaNpUMep OaT4YMKU CUrHanu3auuu, CBeTUNBHUKW. JnekTpoobopyno-
BaHWEe B 3TUX MOMELLEHUAX AOMKHO OblTh B3PbIBO3aLUULLEHHOTO MCNONHEHWs. [lonyckaeTca MCnonb3oBaTh
anekTpoobopynoBaHUe C repMeTUYHBIMM 3aLMTHBIMK 060M04KamMu.

PesepByapbl C BOAOPOAOM, NPWU UX Hanu4uu, TpebyeTcs pa3MmeLLaTs B OTAENbHbIX NOMELLEHUAX, 06opy-
OOBaHHbIX CpeacTBaMM BEHTUMNALMM U CUTHANU3auMmM 0 BO3MOXHOCTM 0Opa3oBaHUsA B3PLIBOOMNACHOW CMECH.

11.8 Kabenwu, npucoeguHaeMelie K 3riekTpoobopynoBaHuio, YCTAHOBIEHHOMY B 3aKPbITLIX 3NTEKTPOTEXHU-
YeCcKNX NoMeLLeHusax, cnegyert NpoknaabiBaTh B CTaNbHbLIX ra30HeNpPoOHULaeMbIX Tpybax.

11.9 BoiknovaTenu anektpoobopynoBaHWs, yCTaHaBNMBAEMOro B 3/1EKTPOTEXHUHECKUX MOMELLEHUSIX,
cnegyeT pasMeLlaTb BHe 3TUX NOMeLLEHUN.
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Yen. ned. n. 1,86, Yy-uzg. n. 1,64.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

Co3gaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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