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MNpepgncnoBne

1 PA3PABOTAH LeHTpanbHbIM Hay4yHO-uccnenoBaTesibCKUM WHCTUTYTOM CYZ0BOW 3/1EKTPOTEXHUKM
n TexHonornun» (LULHUN «C3T») depepanbHOro rocyfapcTBEHHOTO YHUTAPHOro npeanpuatms «Kpbls1oBCKWiA
rocyapCTBEHHbIN HayuHbIn LeHTp» (PIYM «KpblNOBCKNA roCyfapCTBEHHbIN HayUHbIA LLEHTP»)

2 BHECEH TexHunuyecknm komuteTom no ctaHgaptusaunm TK 005 «CyaocTtpoeHue»

3 YTBEPX/JEH W BBEJEH B AEWCTBUE MMpukasom defepanbHOr0 areHTCTBa MO TEXHUUYECKOMY
perynupoBaHuio 1 meTtposiornm ot 14 pekabpa 2022 r. Ne 1502-cT

4 BBEJEH BIEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALWLEero cTaHgapTa YyCTaHOoB/eHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B eXerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouLManbHbli TEKCT U3MEeHEeHWUN
N NonpaBoK — B eXeMeCSAYHOM WMH(OPMALUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOALLEero cTaHjapTa CooTBeTCTBYLEee yBeJoMIeHne byaeT
ony6/iMKoBaHO B Gnvkanlem BbINyCKe eXemMecA4YHOro WMHOPMaUUOHHOro ykaszaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yseoMNeHne U TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmnoHHON cucTeme o6Lero nob3oBaHNs — Ha odmumanbHoOM caliTe defepasbHOro areHTCcTBa no
TEexXHUYeCKOMY perynmpoBaHuio 1 MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© OdgopmneHne. PreyY «MHCTUTYT cTaHgapTmM3ayum», 2022

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposioruu
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HALULMWOHANBbBHbBIN CTAHAAPT POCCUWNCKOW SGELEPALWNU

CNCTEMbl 9NEKTPOSHEPITETUYECKWME CYAOBbLIE
HA OCHOBE TOMNAMBHbIX 3JIEMEHTOB

O6wure TexHNn4yeckne TpeboBaHus

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

Jata BBegeHns — 2023—06—01

1 O6nacTtb NpUMeHeHnsA

HacTtosawwmin ctaHgapT ycTaHaB/inBaeT obuwme TexHu4yeckme TpeboBaHusA K 3/1EKTPOIHEPreTUYeCcKUM cu-
cTeMaM KIacCOB rpaXAaHCKUX CYyA0B, MMEKLIMX B KAYECTBE OCHOBHOIO MCTOYHMKA 3/1EKTPO3HEprum 6artapeu
TOMN/INBHbIX 3/IEMEHTOB C TBEPAONONIMMEPHbLIM 3/IEKTPONTOM, paboTawlime Ha YNcTom BOAOPOAE, BasOBOWA
BMECTUMOCTb He 60osiee 500.

TexHunyeckne TpeboBaHMsA K Cy[0BbIM 3/IEKTPOIHEPreTMYECKMM CUCTEMAaM Ha OCHOBE TOMJIMBHLIX 3/1€e-
MEHTOB, KOTOpble He NMpeAcTaB/eHbl B HAcTosAWeEM cTaHAapTe, AO/DKHbI COOTBeTCTBOBATL [1] 1 [2].

B Bonpocax 6e30nacHOCTU 3KcrnsiyaTauumn 3/1€KTPO3HEPreTUYEeCKNX CUCTEM Ha OCHOBE TOMJ/IMBHbLIX 3/1e-
MEHTOB, HE OrOBOPEHHbLIX B HACTOALWEM CTaHAapTe, cnefyeT pyKOBOLCTBOBATbCA BPEMEHHbIMU PYKOBOASALLM-
MU NpuHLMNaMn no 6e30NacHOCT CyA0B, UCNOJ/b3YHOLWNX IHEPTEeTUYECKNE YCTAHOBKM Ha TON/IMBHbLIX 3/1EMEH-
Tax [3].

2 HopmaTBHbIe CCbI/IKA

B HacToAWeM cTaHAapTe UCNO/b30BaHbl HOPMAaTUBHbLIE CCbINIKU Ha cnefylolmne ctaHgapThbl:

FOCT 12.1.004 CwucTema cTaHAapToB 6e3onacHocTu Tpyaa. lNMoxapHas 6e3onacHocTb. O6uwme Tpebo-
BaHUA

FOCT 12.1.010 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. B3pbiBo6e3onacHocTb. O6wme TpeboBaHus

FOCT 12.2.007.12 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. MIcTouHnKn Toka xmumuyeckme. TpeboBsa-
HMA 6e3onacHocTu

FOCT 14254 (IEC 60529:2013) CTteneHu 3awutbl, o6ecneuynsaemoie ob6onoukamu (Kog IP)

FOCT 15150 MawwuHbl, Nnpubopbl 1 gpyrne TexHnyeckme mnsgennsa. IcnosiHeHUsa 419 pas/iMyHbIX KaMma-
TUYECKUX paioHOB. Karteropuu, ycsioBua 3Kcnyatauuu, XpaHeHuss U TPaHCNopTMPOBaHWA B YacTu BO3feil-
CTBUA KNMMaTUYECKUX DAaKTOPOB BHELIHEN cpefbl

FOCT IEC 60079-10-1 B3pbiBoonacHble cpenbl. Yacte 10-1. Knaccudukaumsa 30H. B3pblBoonacHble ra-
30Bble cpefpbl

MprumedyaHne — T[lpu NoMb30BaHWN HACTOSLLUMM CTAHAAPTOM LiENIecoo6pasHo NpoBEepUTb AENCTBUE CCbIOY-
HbIX CTaHAAPTOB B MH(POPMALIMOHHOW CUCTEME OBLLETO MOJMIb30BaHUS — Ha OprUMaIbHOM caiiTe defepasibHOro areHT-
CTBA MO TEXHWYECKOMY PEery/iMpoBaHuio 1 METPOIOMM B ceT VIHTEPHET Win No exerogHoMy UHDOPMAaLMOHHOMY yKasa-
Teno «HauyoHasbHble CTaHAapTbI», KOTOPbIA ONy6/IMKOBaH MO COCTOSIHMIO Ha 1 siHBapsi TEKYLLEero rofa, v no Bbinyckam
€XEeMeCcsYHOTO UHC(hOPMALMOHHOTO yKasaTens «HauvoHa/lbHble CTaHAapTbl» 3a TEKYLMIA roa. Ecnm 3aMeHEeH CCbINOYHBII
CTaHAapT, Ha KOTopblli JaHa HeAaTUPOBAaHHAs CCbIfKa, TO PEKOMEHAYETCS UCMO/b30BaTh AEACTBYHOLLYH0 BEPCUIO 3TOMO
CTaHJapTa C y4eTOM BCEX BHECEHHbIX B [JaHHYH BEpPCUo M3MeHeHMIA. Ecnn 3aMeHeH CCbIOYHbIA CTaHAapT, Ha KOTopbIi
[laHa AaTMpoBaHHas CCbifka, TO PEeKOMEHAYeTCs UCMO/b30BaTh BEPCHIO 3TOr0 CTaHAapTa C yKasaHHbIM BbilLE TOfOM YT-
BepXAeHUs (NpuHSATUSY). ECnv nocne yTBEpXAEHUs! HACTOSILLEro CTaHAapTa B CCbUIOYHbIA JOKYMEHT, Ha KOTOpbIA AaHa
[laTVPOBaHHAs CCbIIKA, BHECEHO M3MEHEeHWe, 3aTparuBalollee NosIoKeHre, Ha KOTOpoe AaHa CCbiKa, TO 3TO MOJOXKEHME

M3pgaHne odmumnanbHoe
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pekoMmeHayeTCca NPpUMEeHATb 6e3 yyeTa AaHHOro nsMeHeHus. Ecnu CCbI/TOYHbIiA CTaHOapT OTMEeHEH 6e3 3amMeHbI, TO NOoso-
XeHne, B KOTOPOM AaHa CCbl/IKa Ha Hero, pekoMeHayeTcAa NpUMeHATb B 4acTu, He 3anaFVIBa}OLLI|el7I 3Ty CCbUIKY.

3 TepMuHbI, onpeaenieHnst 1 CoKpalleHns

3.1 TepMUHBbI U onpeaeneHns

B HacTosiLleM cTaHfapTe NPUMEHEHbI Cefylouine TEPMUHbI C COOTBETCTBYIOLUMU ONpeaeeHUMU:
3.1.1 GaTapes TON/IMBHbIX 3/IeMeHTOB: C6GoOpoYHasn eAnHULa, cojepxalias aBa win 6onee 3nekTpu-
Yecku coefMHEHHbIX MeMBPAHHO-31EKTPOAHbLIX 6/TOKOB C KOHCTPYKTUBHBIMU 3/1EMEHTaMMU.

MpumedyaHune — KOHCTPYKTMBHbIE 3/IEMEHTbLI 06EeCNeYnBatoT:

- MPOYHOCTb U €AUHCTBO COOPOYHON €4UHULIbI;

- BO3MOXHOCTb pas3fe/flbHoro noABofa peareHToB K aHoAam M katoJam TOMJIMBHbIX 3/IEMEHTOB M 0TBOAA OTpabo-
TaBLUVX ra30B.;

- TOKOCbEM /151 Bbl4aun CyMMapHON 3/1EKTPUYECKON MOLLHOCTY BCEX BXOAALLMX B HaTapeto TONIMBHbIX 3/1EMEHTOB;

- TeN1006MeH A1 NOAAEPXKaHNA TPebyeMoro pacnpegeneHmst tTemnepatyp MeMOpaHHO-3/1EKTPOAHbIX 6/10KOB BO
BCEM AManasoHe 3KCnyaTauroHHbIX PEXMMOB 1 AN BblAaun TENSI0BON MOLLHOCTW.

3.1.2 rnaBHbI pacnpegenuTenbHblii WNUT: PacnpegennTenbHblil WWT, NpeAHa3Ha4vYeHHblId gna npu-
eMa 3/1eKTPUYECKOA IHEPTMM HENOCPELCTBEHHO OT OCHOBHOIO MCTOYHMKA 3/1EKTPUYECKON 3HEeprun n pacnpe-
LeneHnsa ee CyfOBbIM MOTPEOUTENAM.

3.1.3 egnHas a/neKTpO3HepreTnyeckasa cucrtema: INeKTpoaHepreTmyeckas cucrema, B COCTaB KOTO-
poii LONOMHUTENLHO BXOAUT 3/1EKTPO06OpPYAOBaHME, obecneynBaLLee ABUXEHME CyaHa.

3.1.4 moaynb TONJINBHbIX 3/1EMEHTOB: MoAaynb, KOTOpbI/ BKAOYAET OAHY WM Heckosbko BT, npea-
Ha3Ha4YeHHbIW ANS UHTerpauuy B Cy[0BYI0 3/1IEKTPOIHEPreTUYECKY CUCTEMY.

MpumeyvyaHne — MTO cOAepXUT cnepylolme OCHOBHbIE KOMMOHEHTbI: O4HY WM HecKoNbko BT3J; cuctemy
TPyb0oNpoOBOAOB A/ TPAHCMOPTUPOBAHWA TOMMMBA, OKUCAUTENS U NPOAYKTOB peakuuu; 3/1eKTpUYecKne CoeAnHEHNs 41
nuTaHusa, nogasaemoro BT3; cpefacTBa MOHUTOPUHIA, KOHTPONA, ynpasneHus. Kpome toro, MTO MOXeT cogepxartb: cpef-
CTBa /11 TPAHCNOPTMPOBAHNSA AOMNOHUTEbHbIX XMUAKOCTEN (HanpuMmep, OXNaXAaloLWmX cpes, MHEPTHOTO rasa); cpeacTea
AN 06HaPY)XEHWSA U KOHTPO/IA LUTATHbIX W HELUTaTHbLIX YC/I0BUIA PpaboThbl; KaMmepbl WU cocyibl NOA AaBEHNEM W BEHTUS-
LIMOHHbIE CMCTEMbI MOAY/el; He0BX0AUMYI0 INEKTPOHKKY Anst paboTbl MTO 1 co3a4aHWsA ycnoBuiA ero paboThbl B LLTATHOM
pexvime.

3.1.5 mepbl 3awWwuTbl: [JeicTBUSA cMcTeMbl ynpaB/iieHUs, OCHOBaHHble Ha napameTpax npouecca, npej-
NPUHATbIE A5 NPefoTBPaLLEeHNS NOSABAEHUA YC/IOBUA, KOTOPble MOTYT 6bITb ONACHbIMUW A8 NH0AEA WU MOTyT
NPMBECTN K NOBPEXAeHWN0 060pyA0BaHMA 3HEPreTMyYeckol yCTaHOBKMW, Bk/ouas G6aTapel TONIMBHbLIX 3fe-
MEHTOB.

3.1.6 onacHas 30Ha: 30Ha, B KOTOPO MPUCYTCTBYET WM MOXET NOABUTbLCA B3pblBOOMAcHas rasosas
cpefa, Kotopas TpebyeT 0Cco6biX Mep MPOEKTUPOBAHUA YCTAHOBKM M MPEAOCTOPOXHOCTM MCMNOMb30BaHUA B
Hell aneKkTpoo6opyaoBaHus.

MpumeuaHue — Knaccugukalmsi onacHbIX 30H, COEPXKALLMX B3PbIBOONACHbIE ra30Bble Cpedbl, NPUBEAeHa B
OCT IEC 60079-10-1.

3.1.7 TON/INBHbI 3N1€MEHT: D/IEKTPOXUMUYECKOE YCTPONCTBO (MEPBUYUHbINA 3/IEMEHT), B KOTOPOM 3J1EK-
TPO3HEPrMs NOCTOSIHHOMO ToKa U TenjoBasi 3Heprus BbipabaThbiBAOTCA 3@ CYET 3/1EKTPOXMMUYECKUX pPeakuunii
MeX/Jy aKTUBHbIMW BELLECTBAMMW, HEMPEPLIBHO MOCTYNaloWMMN K 3/1eKTPOAAM U3BHE.

MpuMedyaHne — YCTPOICTBO COCTOMT M3 OHOTO MEMBPaHHO-3/1EKTPOAHOO 6/10Ka 1 CUCTEMbI pacnpeaesieHus
ra3oB Mo MOBEPXHOCTU 3/1EKTPOA0B W pa3fes/ieHUst ra3oBbIX MPOCTPAHCTB. TOMMBO M OKUC/IUTE b A1t 3TUX YCTPOICTB, Kak
npaBuo, XpaHATcA 3a npegenamm TS 1 NocTynaT B TS Mo Mepe UX noTpebieHuns.

3.1.8 TONNNBHbLIN 3/1EMEHT C MPOTOHOOOMEHHOI MeMOpaHoli (TBEpPAONO/IMMEPHbIA TONJINBHbIN
9/71eMeHT): TON/MBHLIA 371eMEHT, B KOTOPOM B KayecTBe 3/1eKTPO/IMTa MCNO/b3yloT MembpaHy C NPOTOHHOM
NPOBOAUMOCTbIO.

3.1.9 anekTpoTEXHMYECKoe NomeleHne: lNMomelleHne, 4OCTYNHOE TOJIbLKO AN 06CNYyXMBAKOLWEro KBa-
MMdULNPOBAHHOrO NepcoHana, B KOTOPOM yCTaHaB/UBAIOT raBHbIl pacnpefennTenbHbli WUT 1 gpyrne pac-
npegenvtenbHble YCTPONCTBA.

3.1.10 anekTpoaHepreTnyeckas cucrtema: Cuctema, BkAYawLWwaa B ceb6s UCTOYHUKU 31EKTPOIHEp-
rMn, a TaKxe cucTemMbl ee nepefayn u pacnpegeneHus.

2



FOCT P 70556—2022
3.1.11 aHeproycTaHOBKa C TOM/IMBHbIMU 3/1IeMeHTaMu: [eHepupylowas cuctemMa, B KOTOPY BXOASAT
OLMH WM HECKOJSIbKO MOoAynel TOMMBHbIX 3/1EMEHTOB A1 NPOM3BOLCTBA 3/IEKTPOIHEPTUM 1 Tenna.

3.2 CokpaleHus

B HacTosiulemM cTaHfapTe NpUMEHEHbl CrefyllUne CoKpalleHUs:

BT3 6atapes TONJIMBHbIX 3/IEMEHTOB;

MPL, rMaBHbIi pacnpefenuTenbHblil WNT;

E33C efiMHas 3/ieKTpoaHepreTnyeckasa cucrema,

K3 KOPOTKOE 3aMblKaHue;

KnAa KO3(h PULMEHT NOJSIE3HOrO AEeCTBUS;

MT3 MOAY/1b TOM/IMBHbIX 3/IEMEHTOB;

MnrH noslynpoBOAHWKOBLIN Npeobpa3oBaTesib HaNpsXeHUs;
PKO Poccuiickoe knaccugpukaumoHHoe o6Lu,ecTBo;
PMPC PoccuiickniAi MOpPCKOW perncTp cygoxoAcTBa;
T3 TON/IUBHbIN 3MTIEMEHT;

23C 3/1eKTpo3aHepreTMyeckasa cuCTema,

Y ¢T3 — 9HeproyctaHoBKka C TOMJIMBHbIMU 31eMeHTaMM.

4 O6ume TpeboBaHUA

4.1 23C cypHa, ncnonb3yrlas B kKaueCTBe OCHOBHOrO UCTOYHMKA dNnekTpoaHeprun BT, npegHasHave-
Ha ons obecneyeHus noTpebuTenei anNekTpoaHepruein 3afaHHOro KayecTBa ¢ napameTpaMu, NPMBeAeHHbIMU
B HacTosleM cTaHgapTe, U B He06X0AMMOM KOMIMYECTBE MPU BCEX pexmmax akcnayarauuu cygHa.

Mpn paspaboTke DIC Ha O0CHOBe T ee TeXHUYECKME XapaKTepPUCTUKN AO/MKHbI COOTBETCTBOBAThL Xapak-
Tepuctukam, 3afaHHbIM B TEXHUYECKOM 3afaHuu Ha CyAHO B LE/IOM.

4.2 33C ponxHa obecneumBaTtb BbIMO/IHEHUE CNEAYOLWLNX QYHKLWIA:

- NPOU3BOACTBO 3/1EKTPO3HEPTMN, ee npeobpa3oBaHme (Mpy Heo6XxoaMMoCTK), nepegava, pacnpegene-
Hue, 6ecnepeboiiHoe cHabxeHne nNoTpebuTenen aNeKTpPoIHepruein Hagnexawero kayecrTsa v gpyrme nogoo6-
Hble OyHKLNK;

- 3aWKUTy BXoaswero B 939C 31eKTpoo6bopyA0BaHMS MpU BCEX pexmmax akcnayaTtauum cyfgHa, Bko4vas
aBapWiiHble.

4.3 dnekTpoobopypoBaHne I3C AO/MKHO HaAeXHO paboTaTb B YCNOBUAX OTHOCUTEIbBHOW BAXHOCTU
(75 + 3) % npu Temnepartype nntc (45 + 2) °C unm (80 £ 3) % npu Temnepatype nawc (40 = 2) °C, a Takxe
Npy OTHOCWUTE/IBHOW BriaxHOCTU Bo3ayxa (95 * 3) % npu Temnepartype nnwc (25 + 2) °C.

4.4 JnekTpoobopyfoBaHMe LO/MKHO HagexHo pabotaTb npu Bubpaumsax ¢ yactotamm oT 2 go 80 Iy, a
MMEHHO: Npu YactoTax oT 2 o 13,2 'y c amnanTyaoii nepemeweHnic 1 MM 1 npu yactotax ot 13,2 go 80 Iy,
Cc yckopeHuem 0,7 g, a TaKxke npu ygapax c yckopeHnem +5,0 g n yactorte B npegenax ot 40 go 80 ygapos
B MUHYTY.

4.5 3JnekTpoobopygoBaHue pAO/MKHO 0651agaTb COOTBETCTBYHWLWEN MeXaHWYeCcKol MNPOYHOCTbH U
6bITb YCTAHOB/IEHO (CMOHTMPOBAHO) B MecTax, e OnacHOCTb ero MexaHW4YecKoro noBpexXAeHnsa oTCyT-
cTByeT. B npoTnBHOM cnyvyae Heo6xoaMmo obecneyunTb 3aluTy 3N1eKTPoo6opyL0BaHUA OT MEXaHUYeCKux
NoOBpPeXAEeHWNIA.

4.6 OCHOBHbIMM NoKasaTenamMmn KayecTsa 3/1eKTpoaHeprum B 33C nNepeMeHHOro 1 NoCTOAHHOIO ToKa AB-
NATCA napaMmeTpbl OTKNOHEHUA HANPSXeHWA W 4acToTbl. /19 UCTOYHUKOB 3/1IEKTPOIHEPTNUN MaKCUMasbHble
3HAUYEHUS OTK/IOHEHWI HaNPSXXEHUI 1 4acTOTbl He LO/HKHbI MpeBbIWaTh:

- ANA NOCTOAHHOTO TOKA — OTK/IOHEHWE OT HOMWHAa/IbHOTO 3HAYeHUs HanpsXeHwus: 4NMTeNbHOe U Kpa-
TKOBpeMeHHOe — He 6onee +5 %;

- 4N NepemMeHHOro Toka — OTK/IOHEeHWEe OT HOMUHA/IbHOTO 3HAYeHUA HanpsHXXeHusa: ANnTenbHoe — He
6onee +5 %, kpaTkoBpeMeHHoe — He 60nee +10 %, Bpemsa BOCCTaHOBNeHUs — He 6onee 1,0 c;

- OTK/IOHEHWEe OT HOMWHAa/IbHOTO 3HA4YeHWA 4YacToTbl: ANUTeNlbHOe — He 6onee *1 %, kpaTKoBpe-
MeHHoe — He 6onee +5 %, BpeMs BOCCTaHOB/NeHUss — He 6onee 3 c.
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MpnmeyaHne — B KayecTBE OCHOBHOIO WUCTOYHMKA 3NEKTPO3Heprun B D3C Ha ocHOBe TO vMeeTcs B BUAY
arperart, cocTosilmii n3 MTO, Broyaa BT3, K Bbixo4y KOTOPOro MOAKIHOYEH npeobpasoBaTesib HaNpPsXeHWs: ANS NOCTo-
SIHHOTO TOKa — CTabumMsaTop HanpshKeHusi, Ans NepemMeHHOro Toka — MHBEPTOP HEOOXOAMMOWN ha3HOCTM U BUAA.

4.7 MoTpebutenu anekTpoaHeprum I33C Ha ocHoBe T3 u gpyroe anekrtpoobopynoBaHne B cetn I3C
LOJ/DKHBI 6bITb PA60TOCNOCOGHLIMU NPU N3MEHEHUM NapaMeTPOB HANPS)XXEHUA NUTaHWUA U YacToTbl, YKa3aHHbIX
B Tabnuue 4.1.
Tabnuuya 41

OTK/IOHEHNE OTHOCUTE/bHbIX 3HAYEHUI

HanmeHoBaHne napameTpa KpaTKkoBpeMeHHoe
nnvtensHoe, %
% Bpewms, C
HanpsxeHue Oor+6p0- 10 +20 15
(NepeMeHHbIli TOK) BK/IHOUUTENBHO
YactoTta +5 +10 5
HanpsixkeHve 10 5 Linknnyeckne oTKIOHEHUSA
i +

(NOCTOSIHHBIN TOK) 10 Mynbcaums

4.8 O6wume TpeboBaHMUS MO 3/IEKTPOMArHUTHO COBMECTUMOCTU 3nekTpoobopyaoBaHust U ob6opyao.a-
HMA B 33C Ha ocHoBe T3 A0/DKHbI cOOTBETCTBOBATL [1] (YacTb Xl).

4.9 B kauyecTBe Mep Mo 06eCrneyYeHno 3/1eKTPOMArHMTHOW COBMECTMMOCTM LieslecoobpasHo MCNob30-
BaTb pasfjesieHne CyfoBO/ CETU NMUTAHWA Ha ra/ibBaHUYECKN He CBS3aHHble Yy4acTKM U 3a3eMJ/IeHMe 3KPaHOoB
CcuoBbIX kabeneii.

4.9.1 3asem/ieHne 3KpaHOB CUJIOBbIX kabenei cnegyeT BbIMOMHATE Kak MOXHO 4alle, Kak MUHUMYM Ha
KaX40M KOHLeE.

4.9.2 CnepyeT cob6noaaTtb HEMNPEPbIBHOCTL 3KPAHMPOBAaHUA, 3KpaHbl kabeneil He crepyeT WMCNOMb30-
BaTb B kKayecTBe 06paTHOro nposoga.

5 CucTembl pacnpeneneHnsi 3/1eKTPO3HEPT M

5.1 B cypoBbix 93C Ha ocHoBe T3O pgonyckaeTca NMpUMEHeHue criefyruwmnx cCUcTem pacnpepesieHuns
3/1eKTPO3HEPrun:
a) cUcTeMbl MepeMeHHOro Toka HanpshkeHnem go 700 B:
1) Tpexdra3Hon, TPEXNPOBOAHON N30/IMPOBAHHOIA;
2) [ONONTHNTENbHO A5 HanpshxeHuih Ao 400 B BKIKOYNTENLHO:
- Tpexd)a3Hoi, YeTbIpeEXNPOBOAHON N30/IMPOBAHHOIN’;
- 0A4HO)a3HOW, ABYXNPOBOAHON M30/IMPOBAHHOMN;
- ogHochasHoli, O4HONPOBOAHONM C MCNO/Ib30BaHMEM Kopnyca CyfAHa B KauyecTBe 06paTHOro npoBo-
Aa (Ha cypax BMecTMMOCTbi0 He 6onee 500) gnsa HanpsbkeHuli go 50 B npu ycnoBum, uto nwo6oii
BO3MOXHbIA TOK, BK/OYas aBapuiiHblil, He 6yAeT NpoxXoAnTb HenocpeAcTBEHHO 4yepe3 nwboe wu3
B3PbIBOOMACHbIX MOMELLEHNIA;
6) cucTemMbl MOCTOSAHHOrO TOKa:
1) ABYXNPOBOAHOI M30/INPOBAHHOIA;
2) ogHONPOBOAHON C MCNO/SIb30BaHMEM Kopryca cyfAHa B kauyecTBe obpaTHoOro nposoga (Ha cypax
Bas/IOBO/ BMeCTUMOCTbIO He 6osiee 500) ana HanpsxeHuin oo 50 B gna cypos, nogHaa3opHeix PMPC,
n o 30 B gna cynos, nogHan3opHbix PKO, npu ycnosum, 4To Nt060i BO3MOXHbIA TOK, BK/IOYaa aBa-
puliHblli, He ByAeT NPOXoANTb HEMOCPEACTBEHHO Yepes /1lo60e M3 B3PbIBOOMNACHbLIX MOMELLEHNIA.
5.2 lonycTUMble HanNpsXeHUs Ha 3axumax arperata OCHOBHOMO UCTOYHUKA 3NEKTPO3HEeprum nepemMeH-
HOro Toka 4yactotoii 50 n 60 'y B 3@aBUCMMOCTM OT NPUHATON CMCTEMbI pacnpenesieHus 3/1eKTPOIHEepPrun npu-
BefeHbl B 5.1, nepeuncneHune a).
5.3 JlonycTUMble HanpsXXeHUs Ha 3aXumax arperatoB OCHOBHOIO UCTOYHMKA MOCTOAHHOIO TOKa He 40J1X-
Hbl MpeBbIWaTh CNefyLWnX 3Ha4YeHNi:
- 400 B gnAa cunoBbIX CUCTEM;
- 250 B gna cuctem ocselleHns, oborpesa U WITENCcesibHbIX PO3ETOK.
5.4 flonycTuMble HanNpsHXXeHUs Ha 3axmmax notpebuTtenein nepeMeHHOro Toka He [O0/DKHbl NpeBblwaTh
3Ha4YeHNi, ykasaHHbIX B Tabnnue 5.1.

4
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Tabnuuya 51

HanmeHoBaHne notpebutens JonycTumoe Hanpshkexnue, B

1 CTaumoHapHble cuioBble NOTPebuTenu, HarpeBaTesibHble, kamby3Hble 1 OTOMUTe bHbIE 700
npuéopbl
2 MNepeHoCcHbIe CUTOBbIE NOTPEOUTENN, MUTAEMbIE OT LUTENCE/bHbIX PO3ETOK, OCBELLEHNE, 250
CUrHanmsauus
3 LLTencenbHble PO3ETKM, YCTAHOB/IEHHbIE B MECTaX U MOMELLEHWSX C NOBbILLEHHOW Bax- 50
HOCTbIO

5.5 JonycTuMble HanpshKEHWUS Ha 3axMMax noTpebuTenieli NOCTOSIHHOTO TOKa He A0/IKHbl NpeBbIAaTb

3HAYEeHW, yka3aHHbIX B Tabnuye 5.2.

Tabnuuya 5.2

HavnmeHoBaHue notpebutens Jonyctnmoe HanpshxeHue, B
1 CtaumoHapHble cunoBble NOTpebuTenn 400
2 HarpeBatenbHble npnbopsbl, kKamby3Hble npubopbl U T. N. 250
50

3 OcBelleHne, WTencesibHble po3eTku

6 PasmelleHVe 3/1eKTPo06opyA0BaHMS

6.1 Mpn pasMelweHnn anemeHToB 33C cyaHa cneayeT BbIMONHATL Tpe60BaHNA B3PbIBO- 1 NOXapobeso-
MaCHOCTU, XUBYYECTU U HagexHocTn DC. [JomkHbl ObITb 06ecneyeHbl 6e30MacHOCTb 3KcnayaTaumn, yaobcTeo
TeXHUYeCcKoro 06CnyXmMBaH1MA 1 pemoHTa.

6.2 dnekTpoobopynoBaHue cnegyeT ycTaHaBvMBaTb Takum o6pa3oM, 4ToObl 6bi1 o6ecrneyveH yao6HbI
JOCTYN K opraHam ynpasJ/ieHUSA M KO BCEM 4yacTsaM, Tpebywwmum yxoga, ocMmoTpa U 3aMeHbl.

6.3 OnekTpoobopynoBaHue cnefyeT KpenuTb Takum o6pa3om, 4To6bl He yMeHbllanacb ero MexaHuue-
CcKkas NPOYHOCTb M He Hapylanacb HenpoHuuaemocTb nany6, nepebopok n obwmBkM kopnyca. Ob6opyaosa-
HVe, Npu Heob6XxoAUMOCTH, C/edyeT ycTaHaB/InBaTb HA amopTM3aTopbl.

6.4 MT3 cnepyet yctaHaBIuBaThb B cneunanbHblX, 3aKpbITbIX 3/1EKTPOTEXHUYECKMX NOMELLEHUAX WU NPO-
cTpaHcTBax. Takue nomMelweHns crnegyeTt ocBeliaTb CBETWU/IbHUKAMU, YCTAHOB/IEHHBIMU B CMEXHbIX B3pPbIBO-
6e30nacHbIX NomelLeHnax. Ecnm aTo HEBO3MOXHO, 3/1€KTPO06OpPYAOBaHNE A0/IKHO ObiTb TaKOl KOHCTPYKLMN
N UCMOSIHEHNS, YTOBbI NCKIIOUYNTb BO3MOXHOCTb BO3ropaHusa Wav B3pbiBa.

Mpu Heo6Xo0AUMOCTUN AO0/KHbI ObITb NPUHATHI MEpbl 418 UCKIIOYEHUS 3/TEKTPOXMMUYECKON KOPPO3unN.

6.5 Bo Bcex cnyyasx akcniayaTtauuy BEHTUAAUMA cneuunasnbHbliX, 3aKpbITbIX 3/1€KTPOTEXHUYECKUX MNO-
MeLLeHU, ncnonb3yemblx Ana pasmeuieHnsa BT n obopynoBaHus no obecneyeHuto ux paboTbl, He AO/KHA
JonyckaTb 06pa3oBaHUA KOHLEHTpauum 1 CKoNnJeHns B3pbIBOONACHbIX CMeceil Bogopoaa u Bo3gyxa. Henpe-
pbIBHbIA KOHTPO/Mb COAepXaHusa BoAopoLa B aTMocepe nomelweHuin crnegyeT OCYWECTBAATb C NOMOLLbIO
[aTuYnKOB KOHLEHTpauun Bogoposa c obecneyeHmem nepegayv napamerpa B cuctemy ynpasneHua 33C ans
Bbl4aun NPUHYAUTENbHOIO U aBapuinHOro curHana.

MpepenbHO fgonyctumas KOHUEeHTpauus BOAOpOAA B MOMELLEHUAX He A0/DKHa npesbiwaTtb 2 %.

6.6 Cuctema BeHTUNALMM AO/MKHA 6bITb aBTOHOMHON, He MMeTb CBA3M C 06LWecyfOoBOl BEHTUASAUNEN,
BO BCEX pexumax fos/mkHa obecneynBatb BEHTUINPOBAHNE HAPYXHbIM BO3A4YXOM W AO/DKHA ObiTb BbINO/HEHA
BO B3pbIBO6E30MacHOM MCMNOJIHEHUN.

6.7 J0/MKHbI 6bITb NPeAyCMOTPEHbl OCHOBHble W pe3epBHble BEHTUNATOPbI, NUTaHWEe KOTOPbIX A0JX-
HO OCYLLeCTBAATLCA OT akKyMy/NATOPHbIX 6aTtapeii. Takke B cucTeMe NPUHYAUTENbHON BEHTUAALUMN [LOSKHbI
6bITb NPEeAyCMOTPEHbI, NPY HEOOXOAUMOCTH, BO3AYX00XNaauTenn n unbTpsol.

6.8 CTeneHb 3awWuTbl 060pyA0BaHMA, pasMelLaemMoro B cneumnasbHbiX 3/1€KTPOTEXHNYECKNX NMOMe-
WeHuax, fomkHa 6blTb nckpobesonacHoro ncnonHeHma Exia nnu Exib.

CTeneHun 3awuTbl U BUL UCNOSTHEHNA OCTallbHOr0 3/1eKTpoobopyA0BaHNA — B COOTBETCTBUMU C yKa3aH-
HbiMu B [1], [2], TOCT 14254 n FOCT 15150.



FOCT P 70556—2022

7 CTPYKTYpbl CY0BbIX 3/IEKTPO3HEPreTUYECKMX CUCTEM Ha OCHOBE TOM/INBHbIX
3/1IEMEHTOB

7.1 CTpykTypa cynoBblx 99C Ha ocHoBe TO MOXeT ObiTb peann3oBaHa Ha NepemMeHHOM WU NOCTOSH-
HOM TOKe.

7.2 Bo Bcex cnyyasx B KauyecTBe OCHOBHOIO WCTOYHMKA 3/1EKTPOIHEPruvM AOJIKEeH paccMaTpuBaTtbCs
arperaTt, cocToswmnii n3 bT3 ¢ o6opyaoBaHmem no ee obcnyxmBaHuio n MMH: gNa NOCTOAHHOrO ToKa 3TO npe-
obpasoBaTenb, CTabUNM3NPYIOLWMA onpeseneHHoe B 5.3 3HaYeHne HanpsXxeHus, a N8 NepeMeHHOro Toka aTo
WHBEPTOpP HEob6Xxoaumoli ha3HoCTU 1 BUAA.

7.3 B coctaB EQ3C mMoxeT BXOAUTb rpebHas a/iekTpoycTaHOBKa, Takke nosiyyawuias nutaHme ot bT3,
Kak 1 obuiecynoBas Harpyska.

7.3.1 CTtpykTypa n coctaB ES3C nepemMeHHOro Toka:

- obwecynoBas Harpyska — afekTpuyeckoe obopygoBaHue, He OTHOCsLLeecs K rpebGHOol aHepreTu-
4yeckol ycTaHOBKE;

- rNaBHble arperartbl, NPON3BOAALLNE INEKTPOIHEPIUIO HEOBXOAMMOrO KayecTBa M KOMYeCTBa,;

- TPLW, pa3geneHHblli Ha OBE 4YacTW MEXCEKUWOHHbIM aBTOMaTU4YeCKMM BbIK/KYaTesleM WM pasbeau-
HUTenewm;

- cunoBble TpaHcdopmaTopbl (NP HEOOBXOA4MMOCTUN) ANA FasibBaHWYECKO pa3BA3kM U/unm npeobpaso-
BaHNA HanpsxeHua MPLL;

- CunoBble NONYNPOBOAHWKOBbLIE NpeobpasoBaTesnin 4YacToTbl ANA MNUTaAHUA TpebHOro anekTpoaBu-
ratenss — He MeHee 2 WT,;

- YCTPOWCTBO yNpaB/ieHUA pexvMmaMyn rpebHoin 3/1eKTPOYCTaHOBKM — HE MeHee 2 WWT.;

- rpe6HoIn anekTpoaBuratenb — oAuH uau 6onee.

OT IPL Takxe A0/MKHbI NOMyyYaTb 3/1EKTPONUTaHNeE 1 obuecynoBblie noTpebutenu.

7.3.2 CTpykTypa n coctaB ES3C NOCTOAHHOIO TOKAa:

- rnaBHble arperatbl, NPON3BOAALLNE INEKTPOIHEPINIO HEOOBXOAMMOrO KayecTBa M KONYeCcTBa,;

- TPL, pa3geneHHblli Ha ABE YACTW MEXCEKLMOHHbIM aBTOMaTUYeCKUM BbiK/louaTenem;

- MMH ¢ ranbBaHMYeCKON pa3BA3KOA uav 6e3 Hee AN NUTaHWUSA TPEOHOro aNekTpoaBUraTens, BkAYas
YCTPOICTBO ynpaB/ieHUs rpebHoi 31eKTPOyCTaHOBKM, — 2 LWIT.;

- rpebHoit anekTpoaBUraTesib NOCTOAHHOIO UAN NMEPEMEHHOIO TOKa — OAWH Unn 6onee.

7.4 BO3MOXHO ncnosib3oBaHue BTI B KayecTBE UCTOYHMKOB 3/1IEKTPOIHEPTUM TONBKO AN 06LLecy[0Boi
N TEXHOTOTUYECKON Harpysku, O/ 4Yero fonyckaeTcsa MCNnosb3oBaTb CTPyKTypbl O3C, npuBeneHHble B 7.3.

7.5 B cTpykType 33C NOCTOSAHHOIO M NepeMeHHOro Toka gonyckaeTcs BkAYaTb B bydep K OCHOBHOMY
WUCTOYHUKY 3NEKTPOSHEPIUN aKKyMY/SIAITOPHYHO 6aTaper npu Heo6XOo4MMOCTU MOAKAYEHUS MMNYNbCHOW Ha-
rPy3Ku.

7.6 Ha kaxgom cyaHe OO/MKEH ObiTb YCTAHOB/IEH aBTOHOMHbIVi aBapUiHbIN UCTOYHUK 31EKTPOIHEPTUN.
B kauecTBe Takoro uctoyHvka B 93C Ha ocHOBe T3J pgonyckaeTcs NPUMEHATb An3eNb-reHepaTtop U/uan akky-
MYNATOPHYHO 6aTapeto.

7.7 MoWHOCTb aBapuiiHOTO MCTOYHMKA AO/HKHA ObITb AOCTATOYHON ANSA NUTaHWS BCex noTpebutenei,
ofHOBpeMeHHasa paboTa KoTopbix TpebyeTcs ANA 6e30macHOCTM nnaBaHMs B cnyvyae aBapuu. Ha cypax ¢
E23C MOWHOCTb aBapuiHOTr0 MCTOYHUKA I/TIEKTPOIHEPIUMN AO/DKHA ObiTb AOCTATOYHONW A1 BOCCTAHOBNEHUSA
OBWXeHMs cygHa (COBMECTHO C HE0OXOAUMBIMU MexaHn3mamu) B TeyeHne 30 MUH mocsie 06ecToUnBaHms.

7.8 TpeboBaHMA K pasMeLLeHno aBapuiiHbIX UCTOYHMKOB 3/1IEKTPO3IHEPTNN AO/MKHbI COOTBETCTBOBAaThH [1]
(vyactb XI).

8 Tpe6oBaHMsI K CTaHAAPTM3AUUN N YHUMKaLUN

CTpyktypa 33C Ha ocHoBe T3 f0/KHA MMETb MCNOJIHEHUA C UCNO/MIb30BaHMeM YHUULMPOBaAHHOTO
9/1eKTpoTEXHNYEeCKoro obopynosaHus. CTPyKTypy crefyeT NpoOeKkTMpoBaTb MCXOA4A M3 yC/oBuA obecneyeHus
3/1EeKTPO3Heprmneli Bcex noTpebutenein, B Tom Yncne npun BO3HMKHOBEHUM OTKa30B (06pPbIB, KOPOTKOE 3aMblika-
HVWe) B cMcTeMe pacnpefesieHns C y4eTOM Hannuma notpebutenein Bcex Kateropuii.

B uensx obecnevyeHns ctaHgapTusaumm un yHudukaymm npn npoektuposaHun 93C A0MKHbI OGbiTb Bbl-
MoJIHEHbI cnefylowme TpeboBaHuA:

- cobnogeHne TunopasMepHbIX PAA0B 1M napameTpuyecknx TpeboBaHunii;

- MPUMEeHeHne MeToA0B arperaTupoBaHns n 67104HO-MOAYNBLHOMO NocTpoeHus 93C;

- obecneyeHne yc/i0BUi A COBMECTMMOCTU 3/IeMeHTOB O3C u noTpebutenen anekTpoaHepruu;

- NPUMEHeHne CTaHAapTHbIX U YHUMLMPOBAHHBIX METOAOB U CPEACTB UCMbITAHWI, KOHTPONSA, U3MEPEHUNA.
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9 TpeboBaHuA 6e30nacHOCTU

9.1 Tpe6oBaHUA 3/1eKTpob6e3onacHOCTHU

9.1.1 CocTtaB Tpeb60BaHUl N0 3M1EKTPO6GE30NACHOCTM AO/DKEH YUYUTbIBATb KOHCTPYKTUBHO-TEXHUYECKME
ocob6eHHoCcTU 33C Ha ocHoBe T3 n BKNOYATb:

- Tpe6oBaHMA 3nekTpob6e3onacHoCTN 06CNYyXMBAKLWLEro NnepcoHana oT BO3LENCTBUSA HaNpPsHXeHUs, ABU-
XYL UXCA YyacTei, TeN/10BOro BO3A4ENCTBMS BbICOKOYACTOTHbIX MOJIEN, BKAKOYASA BbIOGPOCHI Na3mbl MNpu OTKHO-
yeHUn TOKOB K3 B3pbIBOOMACHbIX CMeCei rasos, BUGpaynin, akyCTM4eCKMX LIYMOB;

- TpeboBaHUA K cpeacTBaM G/I0KMPOBKM M CUTHANU3aLmnu;

- Tpe6oBaHMA K 3awnute D3C OT noBpexaeHuit Nnpu K3 n neperpyskax.

9.1.2 SnekTpoobopyaoBaHMe [OMKHO ObiTb HAAEXKHO 3akpenneHo. [onkHa 6biTb UCKIIDYEHA BO3MOX-
HOCTb C/y4YaiiHOTO NMPUKOCHOBEHUS K MOBEPXHOCTAM C TEMMNepaTypoii Harpesa Bbiwe nawc 50 °C, a Takxe K
petanam, HaxoAAWMMCS nog HanpsxXeHneM.

9.1.3 nA MCKNOYEHNA BO3MOXHOCTU OLWMNOGOYHbLIX BKAKOUYEHWI, KOTOPbIE MOTYT NPUBECTU K aBapuiiHbIM
cuTyaumsam, cregyeTt NpefycMoTpeTb COOTBETCTBYKLWME G/IOKMPOBKU M anropuTMmbl ynpasneHns 33C.

9.1.4 MeTannuuyeckue 4acTu 3/1eKTpoobopya0BaHUA, KOTOpPble He HaxoAATCA NOoJ HanpsXXeHuem, HO A0-
CTYNHbI A1 CONPUKOCHOBEHUA B akcnayaTauuu, AO0MKHbI ObiTb 3a3eM/ieHbl Ha Kopnyc cygHa. Takke B KOH-
CTPYKTOPCKOW AOKyMeHTauum Ha O3C A0o/KHblI ObiTb MpeaycMOTPeHbl Mepbl U cpeacTBa obecneveHuns 6es-
0MacHOCTK 3akcnayaTaunn 3nekTpoobopyaoBaHus H6bLITOBOrO Ha3Ha4YeHUs.

9.2 TpeboBaHUA B3pPbIBO- U NOXapobe3onacHOCTU

9.2.1 B 3aKkpbITbiX NOMELEHUAX U Ha OTKPbITbIX Nanyb6ax, B KOTOpPbIX pa3melieHbl 33C un ob6Ccnyxu-
Balolwme ee TpybONpoBOAbI, AO/DKHbI ObiTb OMNpefesieHbl PaioHbl BO3MOXHBIX YTeYeK B3pPblBOOMACHbIX ra-
30B 1 NpuMHMMAaTbCA Mepbl, ob6ecnedynBarLme B3pbIBO- U MoXapobeszonacHocTb Ha ocHoBe MOCT 12.1.004,
FOCT 12.1.010. 9nekTpoobopynoBaHue, yCTaHOB/IEHHOE B OMAaCHbLIX 30HaXxX, AO/HKHO Takke oTBevaTb Tpebo-
BaHuaAm MOCT 12.1.004 n rOCT 12.1.010.

9.2.2 EpnHn4HbIA O0TKa3 o6opyaoBaHms 39C n Tpy6b0onNpoBOAOB, ee 06CAYyXUBAKLULUX, HE AO/DKEH NpuU-
BOAWUTb K yTeuke B3PbIBOOMACHbIX ra3oB B 3aKkpbiTble momelieHus. Ana atoro Tpybonposogbl Tonauea 33C,
npoxogsuwmne yepes 3akpbiTble MOMELWEHNS, AOMKHbI ObiTh 3aliMUEHbl AONOJHUTEIbHON 060/7104KON. Takol
[ONONHUTENbHOW 060104KON MOXeT 6biTb BEHTUNPYEMBbIV KaHan unn cuctema Tpy60npoBOAOB C ABOMHBIMU
CTeHKaMu.

9.2.3 KoHcTpykums BT gosmkHa 6bITb B3pbIBO- U NoxapobesonacHoli no NOCT 12.1.004, TOCT 12.1.010
n rOCT 12.2.007.12 v He J0/IXHa ABNATLCA WUCTOYHMKOM B3pbiBa WaM noxapa. MNpu akcnnyataunn BT He
[O/KHa co3faBaTb B3PbIBOOMACHYH cuTyauutlo. NPOHUKHOBEHWE WHULMATOPOB MNJIAMEHU U B3pbiBa BO BHY-
TpeHHU o6bem BT3 1 nonagaHue BoAopoAa B OKpyXatolliee NPOCTPAHCTBO AO0/IKHbI ObiTb UCKIOYEHBI. [aH-
Hble TpeboBaHMA pacnpoCcTPaHATCA Ha BCe BUAbI T3, BKIOYAA TOMIMBHbLIA 3/71EMEHT C MPOTOHOOO6MEHHOM
Mem6paHoii 1 TBEPAONONUMEPHLIA TONJINBHbIV 3/IEMEHT.

9.2.4 KOHCTpPYKLUSA, UCMNONHEHNA 060/104EK, CXEMbl BEHTUIALUN 3aKPbITbIX 3/1E€KTPOTEXHNYECKUX NOoMe-
WeHnlii 1 NPOCTPaHCTB, CNOCOOLI YCTAHOBKU, Kaacchl M30M8UMM aneMeHToB 33C A0/MKHbI COOTBETCTBOBATH
3HAYEHUAM HanpsHXeHWi, yCnoBMAM OKpyXalLlwein cpefbl M TpeboBaHWAM, YCTAHOB/IEHHbIM B HaCTOALWEM
ctaHpapre.

9.3 TpeboBaHUA XMBYy4YeCTU

9.3.1 JHepreTnyeckas ycTaHOBKa CyAHa, MCNosb3dyemMasi B KauecTBe rMaBHON NPONy/bCUBHON yCTaHOB-
K/, 0oMKHA OblTb pasfesieHa Ha ABe aBTOHOMHble YCTAHOBKM U pa3MelleHa He MeHee 4YeM B [ABYX aBTOHOM-
HbIX MAaLIWHHbLIX OTAENEHUSX, pa3fesieHHbIX BOAOHENPOHMUAEMOW NepebopKoid C YPOBHEM OTHECTOWKOCTHU
A-60. Mpu aTomM MOryT 6bITb NPUMEHEHbl ABe ycTaHOBKM I33C NpMMEpPHO paBHOW MOLLHOCTM NGO ofHa 13
3TMX YCTAHOBOK MOXeT 6biTb 3C, a BTOpas MOXeT OblTb TPagULMOHHOIO TUna.

9.3.2 EANHNYHBIA oTKa3 B 3IC, a TakkKe BCMOMOraTesibHbIX MeXaHU3MOB M 3/IEMEHTOB CUCTEM, BKJ/IHO-
yas noBpexpaeHus TpybonpoBOAOB U 3/IEKTPUYECKUX Kabenel, He A0/HKEeH MPUMBOAUTL K OCTAHOBKE CyAHa
M notepe ero ynpasnsemoctu. Ona BbINOSIHEHUA AaHHOrO TpeboBaHUA B cUcTeMax AO/MKHbl ObITb npepyc-
MOTpPEeHbl HEOHXOAMMbIE NEPEMbIYKA 1 pe3epBnpoBaHMe o6opynoBaHus (HacocoB, nogorpesarteneit nT. n.).
B pe3synbTate egMHNYHOIO OTKasa AONycKaeTCcs YMEHbLIeHNne MOLLHOCTU r1aBHOrO ABuUraTtesisi, HO He 6onee
yeM Ha 50 %.
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9.3.3 JKuByuyecTb 33C gos/mkHa 6bITb ob6ecneyeHa:

- Hanmynem pesepBa MOLLHOCTU OCHOBHbIX UCTOYHUKOB 3/1EKTPO3IHEPruu;

- paccpefoTOo4YeHMEM NO ANINHE CyfHa OCHOBHbIX 3/1eMeHToB 33C;

- BO3MOXHOCTbIO Mepegayn 3NeKTpo3Heprum mn3 ogHol cekyun MPLL B apyrywo;

- pe3epBrpOBaHMEM MUTAHWUSA OTBETCTBEHHbLIX NoTpebuTenei;

- pasHeceHueM kabeneli no pasHbiM 60pTam cygHa;

- WMPOKMM MPUMEHEHNEM CPeACcTB aBToMaTu3auuun, NoBbIlWAKLWUX ONepaTUBHOCTL ynpassieHus 33C,
ObICTPOTY BBEAEHUS pe3epBHbIX CPeACTB M YCTPOWCTB, MCKAKYAKWMX BANSAHME BO3MOXHbIX OWINGOK 06Cy-
XMBalLLero nepcoHana;

- 0N 3NeKkTpoo6opyaoBaHnNs, paboTa KOTOPOro C HOMUWHa/IbHBIMWU XapakTepucTukamMmum HeBO3MOXHa 6e3
PYHKUMOHMPOBaAHMSA obecneynBatoLLLero 06opygoBaHus, HanpumMmep YCTPONWCTB U CUCTEM BEHTUISALMN OTCEKOB
¢ BT3, B akcnayaTauMOHHbIX LOKYMEHTaxX 1 anroputMax paboTbl cnefyet NPUMEHATb 0BNeryeHHble pexumsl
paboTsbl.

10 OCHOBHOW UCTOYHUK 3/1IEKTPO3HEPIUN

10.1 Ha kaxAom cygHe fo/hKeH 6biTb NpefycMOTPEH OCHOBHOWN MCTOYHUK 3M1€KTPO3HEPTUN MOLLHOCTbIO,
JocTaTo4yHON ANnA obecneyeHMs NUTaAHUSA BCEro 3/1eKTPO06OPYyAO0BaHMA CyAHA BO BCeX 3KCMyaTauMOHHbIX
pexumax, BKw4Yas asapuiiHble.

Takoi UCTOYHUK JO/DKEH COCTOATb U3 ABYX HE3aBWCUMbIX YacTel.

10.2 B cocTaB OCHOBHOIO MCTOYHWKA 3/1EKTPO3Heprnm gna cygos ¢ 33C Ha ocHoBe TO BXxoaut MTD3,
BKNtoyaa BTD Heob6xoanMoii MOLWHOCTU M COEANHEHHBIN C HAM 3/1IEKTpUYECcKniAi npeobpasoBaTesib Tpebyemoli
pa3HoCTU M BMAa (HanpsaxeHUs UNu Toka).

Kaxfas 4yacTb OCHOBHOIO UCTOYHMKA I/IEKTPOIHEPTUM MPU BbIXOAE M3 CTPOA OLHOIO M3 HUX LO/KHA
obecneumnsarhb:

- 9/1leKTponMTaHne Heob6xoAMMOro anekTpoobopyposaHusa ans obecneyeHus ABUXKEHWUS, ynpaBaeHusa 1
6e3onacHoOCTN cygHa c yyeTom obecneyeHnss HOpMasibHbIX YC/10BMIA 06UTAeMOCTU Ha CyfHe;

- MYCKM camblX MOLHbIX NoTpebutesieii 6e3 CHWXEHUA KavyecTBa 3/IEKTPOIHEPTUN HUXKE A0NYCTUMbIX
HOpM;

- NMUTaHne Bcex noTpebuTenein NPonynbCUBHON YCTAHOBKM, AN 3TUX Leneid Takke MoxeT 6blTb NCNOJb-
30BaH aBapuiHbIA UCTOUYHUK 3/1EKTPOSIHEPIMN ANA CyAoB, NogHan30pHbIX PMPC.

10.3 Ha cypax orpaHM4eHHOro palioHa nnaBaHus R3, Bknwyas naccaxupckme, ¢ 39C Ha ocHoBe TJ
B KAYeCTBE OCHOBHOIO WCTOYHUKA 3NEKTPOIHEPIMM He A0nyckaeTcs NPUMEHATb OAWH arperar, cofepxalyuii
oauH MT3 ¢ coefMHEHHbIM ¢ HUM MMH.

10.4 AnropuTtmbl ynpassieHnsa n perynuposaHua MMMH, ncnonb3yemMoro B ka4ecTse BbIXOLHOro Kackaga
OCHOBHOIO MCTOYHMKA 3/1IEKTPOIHEPTUU, OO/DKHbI ObITb afanTupoBaHbl K BHELWHWM Xapaktepuctukam BT n
MT3, ¢ Tem 4TO6bLI B Mpouecce sKcnsyataynm KayecTBO 3/1eKTpoaHeprum B 33C cooTBeTCTBOBANO TpeboBa-
HuAM Tabnuubl 4.1.

10.5 TexHM4Yeckue Tpe6GoBaHUsS K 6aTapee TON/IMBHbIX 3/IEMEHTOB C TBEPAONONNUMEPHBLIM
3/1EKTPOSINTOM

10.5.1 BT3 ABAAIOTCA UCTOYHUKOM 3/IEKTPO3IHEPTUN MOCTOAHHOIO TOKa M NpeAHasHayeHbl 4719 KOMMIek-
TOoBaHWA B coctaBe MTI wav B eAMHUYHOM MCNOSIHEHUN Y ¢ T, BXOAALWMX B cocTasB CyfoBbix 93C.

10.5.2 BT3 B cocTaBe 33C fgonyckaeTca NPUMEHATbL Ha CyAax BCEX KNaccoB, NpuBefeHHbIX B pasgene 1.

10.5.3 BT3 npeactaBnsgeT coboit cbopky napannesibHo-nocnefoBaTe/ibHO COeAUHEHHbIX TO ANA Ha-
60opa HanpsXeHus, TOKa U MOLLHOCTW, OCHALLEHHYI YyCTpoACcTBamu nogayum TonjavMBa W OKUCAUTeNs, 0TBoja
NpoAyKTOB peakuuun (soga) v TENNOThI.

10.5.4 Coctas BT3 3aBucut ot Tnna T3, KOMNAeKTyWwux bTI, a TakkKe OT KOHCTPYKTUBHOIO MCMNOJIHE-
Hua T3.

10.5.5 K OCHOBHbIM TEXHMYECKUM XapakTepuctmkam BT3 oTHOocATCA:

- BbIXOAHas HOMWHas/IbHaA 3/ieKTpnyeckas MOLHOCTb, KBT;

- HanpsixeHne (MOCTOAHHOIO TOKa) Ha HOMWHA/IbHOW MOLHOCTU, B;

- KMA Ha HOMUHaNbHON MoWHOCTH, %;
TN 1 Ka4yecTBO NOTpebaAemMoro Tonamea u OKUC/INTENS;
- CpeAHuii cpok cnyx6bl 20 nerT.



FOCT P 70556—2022

10.5.6 BbixogHass HOMWHasIbHAsA 3/1eKTpuyeckass MOLWHOCTb eAuHnYHOlW BT gna ucnonb3oBaHus B CO-
cTaBe JY ¢ T3, Bxogswen B cygoByto 93C, Kak npaBuao, AO/HKHA HaxoAuTbCsA B gnanasoHe ot 1 go 100 kBr.
Bbl6Op MOWHOCTM eauHMYHO BT gnsa cyfoBbiX NMPUMEHEHMWIA OCYLWECTBAAETCS pa3paboTuynmkom UCXoas M3
TpeboBaHNn 3akaszuuka, npeabsaBasaemMbix K Y ¢ TO u cygosoint 33C B Lenom.

10.5.7 HanpsixxeHne NOCTOSAHHOTO TOKa Ha HOMWHA/IbHON MOLLHOCTW eAuHU4YHOlW BT3 He go/mKHO npe-
BbiwaTbL 700 B.

10.5.8 KIMNJ Ha HOMWHANBLHON MOLWHOCTM 3aBUCUT OT Tuna T, komnnekTywwux BT n onpegensercs
Tpeb6oBaHUAMU 3aKasuuka.

10.5.9 HasHaueHHbI pecypc onpegensercs TpeboBaHMSAMM 3akasuumka.

10.5.10 BT po/mxHa COCTOATb U3 COEAUMHEHHbLIX MeXAy co60i eaAuHNYHbIX T3. N3 BT A0/KHbI 6bITb
cchopmupoBaHbl MT3 3HeproycTtaHoBkM Ha ocHoBe T3J. Kopnyc MT3 gonkeH COOTBETCTBOBAaTb Tpeb6oBaHUAM
FOCT 14254.

10.5.11 KoHcTpykuma BT gomkHa obecneymBaTth:

- UCKNOYEeHNEe BO3MOXHOCTU MPUKOCHOBEHUA K TOKOBEAYLIMM YacTaAM U YacTAM, HarpeTbiM CBbllWe M/C
50 °C;

- UCKNIOUYNTb BblgeneHne sogopoga us T3 B atmocthepy nomeweHnini npu pabote n B Hepaboyem co-
CTOAHUN.

10.6 TexHMYeckme xapakTePUCTUKN NMpeobpasoBaTesieii HanpsXeHUs

10.6.1 B cunoBbIX Lensax cTaTMveckux MONynpoBOAHMKOBLIX NpeobpasoBartenei crnepyeT NPpUMeEHATb
KpeMHMeBble NOMYNPOBOAHNKOBbIE NPUGOPLI.

10.6.2 CunoBble NOAYNPOBOAHUKOBbLIE YCTPOCTBA AO/MKHbI UMETb €CTECTBEHHOE UMN NPUHYAUTENBHOE
oxnaxpaeHwue.

10.6.3 418 cunoBbiX NOSYNPOBOAHNKOBbLIX YCTPOWCTB C NPUHYAUTENbHLIM OX/TaXAEHWEM AO0/DKHA 6biTb
npefycMoTpeHa 3aluTa, CH/UXawwas iy oTkanyarlas Harpysky B c/iydae Headd(@eKTUBHOIO OXMaXAEHUS.
[o cpabaTbiBaHMA 3aWnTbl AO/DKHA ObiThb NpefycMOTpeHa 3ByKOBas M CBETOBAs CUrHanusauus o npesbllle-
HAM MaKcMmasbHO A0NYCTMMON TemnepaTypbl oxaaxalowen cpegbl.

10.6.4 CymmapHbIii KO3 PULNEHT rAPMOHNYECKUX COCTABAAKLINX KPUBOIA HaNpPsXXeHUs CyAOBOW CeTw,
06YyCNOBNEHHbLIX paboTol CMNOBLIX NONYNPOBOAHNKOBBLIX YCTPOWCTB, HE [O/KEH npeBbiwaTb 8 %.

B 232C MoryT 6blTb NpUMeHeHbl TpexdasHble unbTPbl C MHAMBUAYANbHOW 3aWuUTOl Kaxaolh dassbl,
orpaHvuyMBarLmne A0 AONYCTUMOTO YPOBHSA UCKaXXEHUS CUHYCOMAANbHOCTM HanpsXXeHus Ha wuHax MPLL npu
NO6bIX pexmmax paboThbl.

Llenu kaxaoro omnbTpa AO0/MKHbI MMETb 3aliuUTy OT CBEPXTOKOB M TOKOB K3.

10.6.5 KoadpchuymeHT makcumMasibHOro OTHOCUTEIbHOTO OTK/IOHEHNS HanpshxeHns Km0 cygoBoli cetu OT
3Ha4YeHNs ero NepBoli rapMoOHMYECKOl cocTaBasilowel He gomkeH npesbiwatb 30 %.

KoathpuumeHT MakcMManbHOro OTHOCUTENBLHOIO OTKA0HEeHUA KMo, %, BbluncAsaoT no hopmyne

KMo = A~V ~ -100- (1)
nir K '
roe Um — aMnanTyaHoe 3HadYeHne HanpsaxeHus CyAOBOﬁ ceTu, B;
u™m — aMnanTyaHoe 3HavyeHune I'IepBOI7I FapMOHI/IHeCKOVI COCTaBJ‘IFHOLLI,eVI, B.

10.6.6 CnnoBble NoNynpoBOAHNKOBbIE YCTPOMCTBA AO/KHbI MMETH CBETOBYI CUTHA/IM3ALMI0 O BK/IKOYEH-
HOM W BbIK/TIOYEHHOM COCTOSIHWM CU/IOBbIX Lenei n uenein ynpasneHus.

10.6.7 CnnoBble aneKTpuyeckme Lenmn Ao/MKHbI 6biTb rafibBaHNYECKN N30/1MPOBaHbl OT Leneli ynpaBneHus.

10.6.8 Ana 33C Ha ocHoBe T3 A0/XHbI O6bITb NPEAYCMOTPEHbI K&K MUHUMYM iBa MNOSIHOCTbIO HE3aBUCU-
MbIX, OTAENbHO YCTAHOBJ/IEHHbLIX NOJIYNPOBOAHNKOBbLIX Npeobpa3oBaTenia NepemMeHHOro U NOCTOAHHOIO TOKa,
nosiyyarowmx nuraHne ot HesaBUCUMbIX MTO.

10.6.9 Kaxpblii cTaTnyecknini monynpoBOLHWMKOBLIV npeo6pa3oBaTesib AO/DKEH WMETb CBOK CUCTEMY
ynpassieHus.

10.6.10 MMH coBmecTHO ¢ BT A0/MKHbI 6bITb paccynTaHbl Ha paboTy OT X0/10CTOro Xo4a A0 HOMUHAa b-
Holi Harpy3ku c yyetom 10 % neperpys3ku. MNpu 3TOM [O/DKHO 6bITb YY4TEHO, YTOObI KPAaTKOBPEMEHHbIE Mnepe-
rpy3ku, Bbi3BaHHble HA60pPOM UM COPOCOM Harpysku B guana3oHe ot 0 go 100 % PHwu ot 100 % PHpo O, He
npuBoAnAn K cpabaTtbiBaHUIO 3almnTbl Npeo6pa3oBaTeneli, rae PH— HOMWHanbHasA Harpyska BTO coBmecTHO
C npeobpasoBaTesiemM HanpsXxeHus.
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10.6.11 KoHcTpykumMs wkadoB NosynpoBOAHMKOBLIX Npeo6pa3oBaTesieil Ao/HkHa npegycmaTpuBaTth BO3-
MOXHOCTb ObICTPOI 3aMeHbl CMI0BbIX 3/IEMEHTOB BCTPOEHHOr0 060pyAOBaHUA. ITO MOXET BbiTb A4OCTUTHYTO
NPUMEHEHNEM MOAY/IbHON KOHCTPYKLMM CWUI0BOI YacTW CXEMbI, €e 3/1eMeHTOB, 6/10KOB ynpaB/ieHUs, 3awnuTbl
N 0TOBpaxXeHns uHgopmalnu.

10.6.12 Ecnu npeob6bpasoBatenn o6opyaoBaHbl MPUHYAUTENbHOW CUCTEMOI OXNaXAeHus, TO LOJIKEH
O6bITb MPeayCcMOTPEH KOHTPO/Ib €e COCTOsHWMA. B cnyyae Bbixoga U3 CTPOA CUCTEMbI OXJTXAEHUS LO/DKHbI
6bITb NPeAyCMOTPEHbI Mepbl, NpeAoTBpalarwne neperpes 1 BbIXo U3 cTpos npeobpasoBaTens.

10.6.13 [4nA cuctem oxnaxieHus fo/hkHa ObiTb NpefycMOTpeHa cucTteMa aBapuiiHo-npeaynpeanTenb-
HOW curHanusauum.

1 Tpe6OBaHI/IFI K 3awnTte 3]'IeKTp03HepFeTI/I‘-IeCKOI7I CUCTEMbI Ha OCHOBE
TOMJIMBHbLIX 3/1IEMEHTOB

11.1 3awwmuTta 33C Ha ocHOBe T3 A0J/I)XKHA COOTBETCTBOBATbL TP€OOBAHUAM U peKOMeHaaunsM, N3/10XeH-
HbiM B [1] (4acTb XI).

11.2 Cuctema ynpaB/ieHUs 1 3alinTbl AO/XHA ob6ecneumBaTb yC/N0BUSA, YTOOGbI BO BCEX IKCMAyaTaLMOH-
HbIX N Hanbonee TAXE bIX YCIOBUAX HOMUHASIbHbIA TOK NONYNPOBOAHUKOBbLIX 3/1EMEHTOB He Obl/l NPEBbILWEH.

3awuty BT3 ocyw,ecTBASAOT 3aWMTON, YCTAHOB/IEHHON B Npeobpa3oBaTenax HanpsXeHus.

11.3 CunoBas cxema v afieMeHTbl npeobpasoBaTtenss AO/KHbI ObiTb 3alMLeHbl OT NOBPEXAEHWI 1 OT-
Ka3o0B, Bbl3BaHHbIX K3 Ha BbiBOgax npeobpasoBaTenisi 1 Neperpyskoin B nMtaemoi ceTu.

B uenax noBbiWeHUs 6bICTpOAENCTBUSA peneliHbix 3awnut npy K3 Ha wuHax [Pl pekomeHpyeTcs uc-
nofb3oBaTb YCTPOMCTBA 3aluUTbl, pearMpyrolime Ha CKOPOoCTb HapacTaHUsA aBapuiitHOro Toka.

11.4 Cunosble NOMYyNnpPoOBOAHNKOBbLIE NpeobpasoBaTesniv fO/HDKHbI UMETb 3aLWUTY OT BHYTPEHHUX U BHELU-
HUX nepeHanpsKeHuii.

JkcnnyaTauMoHHble NepeHanpsXXeHus B CUCTeMe nuTaHua npeobpasoBaTteneil [O/MKHbI GbiTb OrpaHu-
YeHbl COOTBETCTBYHOLWMMUN YCTPOKCTBAMU-OTPAHUYNTENAMM, 3aULLAIOLWMMN OT NOBPEXAEHWIA 3/IEMEHTLI CU-
NIOBOW CXEMbl.

11.5 MNpu npoektnposaHun 33C Ha ocHoBe T3:

- He06X04MMO YUYUTbIBATb BO3MOXHOCTb BO3HMKHOBEHUS K3 Ha 3amMmax aBTOMaTU4eCKUX BblKlovaTte-
nei, WnHax rnaBHbIX U pacnpegennTenbHbiX WUTOB;

- 3HayeHuA ToKoB K3 criegyeT onpefenatb Npu yc/iOBUM y4yeTa BCeX BO3MOXHbIX WUCTOYHWKOB TOKa,
BK/I0OYAA U KPaTKOBPEMEHHbIE PEeXUMbl, HANpPUMep pexnmbl nepesofa Harpysku,

- WMHOoAepXaTenu, N30MATOPbl U Apyrue 3/ieMeHTbl KOHCTPYKUUA WKUTOB A0/KHbI BblAEPXMBATb YCUIus,
BO3HUKaOLMeE NPy NPOTEKAHUN MaKCUMaslbHbIX TOKOB K3;

- Heob6xoAMMO npegycMaTpuBaTb BO3MOXHOCTb aBTOMATUYECKOro OTK/IOYEHUS OCHOBHOIO WMCTOYHMKA
9/1eKTPOIHEPIUM C BbIK/IIOYEHNEM pPE3epPBHbIX BEHTUNATOPOB B cnyyvyae cpabaTtbiBaHUA 3aluTbl npu 60
aBapuun B coctase MTO unnu BT3, Takke cnefyet npegycmarpuBaTb OpraHusauuio onepatuBHOro AnUCTaHum-
OHHOIO OTK/IIOYEHNSA aBapPUNHOIO 3/1EKTPOTEXHUYECKOIO NOMELLEHMsA, B KOTOPOM pacnosaralTtcsa T3.

11.6 Bce anemeHTbl 33C o/mxHbl 061aaTh AUHAMUNYECKOW U TEPMUYECKOA CTOMKOCTbI K TOkam K3.

11.7 B 3/1€KTPOTEXHUYECKMUX NOMELLEHNAX, CNyXawmnx ana pasmeweHma MTDO, paspelwiaetca ycrtaHas-
nMBaTb TOJIbKO TO 3/1eKTpoobopyAoBaHNe, KOTOpPoe Mo YCNOBUAM (PYHKLMOHANIbHOTO Ha3HaYeHUss He MOXeT
6bITb BbIHECEHO M3 3TUX MOMELLEeHWI, HanpuMMep AaTyuMKu CUrHanusauum, CBeTU/bHWUKW. 31eKkTpoobopypno-
BaHWe B 3TUX MOMELEHUAX AO0/HKHO ObiTb B3PbIBO3aLLULLEHHOTO UCMONHEHUA. [lonycKkaeTcss UCMNONb30BaThb
3/1ekTpoobopyfoBaHNE C rTepMeTUUYHbIMM 3alUTHBIMU 060/104KaMU.

Pe3epByapbl ¢ BOAOPOAOM, MPU UX Hanuuuu, TpebyeTca pasMmelwatb B OTAE/bHbIX NMOMeLLeHnsAX, o6opy-
[OBaHHbIX CpeAcTBaMn BEHTUAAUUN WU CUTHANM3aunnm 0 BO3MOXHOCTM 06pa3oBaHnsa B3pPbIBOONACHOM CMeECH.

11.8 Kabenu, npucoefnHAeMble K 3/1IeKTPO060PYA0BAHUIO, YCTAHOB/IEHHOMY B 3aKPbIThIX 3/IEKTPOTEXHU-
YeCcKux NoMeLLeHusax, cnegyeT NPokNaAblBaTb B CTa/lbHbIX ra30HENPOHULaeMbIX Tpybax.

11.9 Bbikntoyatenu anekTpoobopyaoBaHWsA, yCTaHaB/INBAEMOro B 3/1€KTPOTEXHUYECKMX NOMELLEeHUsX,
cnepyet pasMellartb BHE 3TUX NMOMELLEeHWA.
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