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FOCT P NCO 16315—2024

Mpeancnoeue

1 MOAOrOTOBINEH HaunoHanesHoM accoumnauunein npoussognTenei ncTodHUKoB Toka « PYCBAT» (Acco-
umaumsa «PYCBAT») Ha ocHoBe cOBCTBEHHOMO NepeBoda Ha PYCCKUI A3bIK aHIMOA3LIMHOW BEpCUMM CTaHAapTa,
yKa3aHHOoro B MyHKTe 4

2 BHECEH TexHu4eckum komuteToM no ctaHgaptusauum TK 005 «CygocTpoeHue»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnio 1 metponorum ot 28 oktsibpa 2024 r. Ne 1522-cT

4 HacTtoslwmin cTaHOapT WAEHTMYEeH MexayHapoaHomy ctaHaapty MCO 16315:2016 «Cypna manble.
OnekTpuyeckas cunoeas yctaHoskay» (1ISO 16315:2016 «Small craft — Electric propulsion system», IDT).

HaumeHoBaHWe HACTOALLEro CTaHgapTa M3MEHEHO OTHOCMTENbHO HaWMEHOBaHWA YKasaHHOro mexay-
HapogHoro ctaHgaprta anga npueseneHus B coorsetcteue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

[MpW NpUMEHEeHWU HACTOSALLErD CTaH4APTa PEKOMEHAYETCH UCMNOMb30BATh BMECTO CChINOYHLIX MEXAYHAa-
POAHbIX CTaH4APTOB COOTBETCTBYIOLLME UM HaLWOHANbHbLIE U MEXIOCyAapCTBEHHbIe CTaHAapThl, CBE4EHWS O
KOTOPbIX NpUBEAEHbI B AONMONMHUTENLHOM NpunoxeHun JA.

[ononHuTenbHbIEe CHOCKM B TEKCTE CTaHZapTa, BblAeNeHHble KYPCUBOM, MpUBEAeHbl A5 MOSCHEeHUSs
TeKcTa opuruHana

5 BBE[OEH BINEPBBIE

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHbl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmu3sayuu 8 Pocculickol ®@edepauyuu». MHgpopmayus ob us-
MEHEeHUSX K HacmosilemMy cmaHdapmy rnybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 sHeaps mekyueao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanbHble cmaHlapmei», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoKk — 8 exXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuweao cmaHlapma coomeemcemeyroujee ysedomieHue bydem
onybnukoeaHo 8 bruxaliweMm ebINyCcKe eXeMecsyHo20 UHGOPMAUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeemcemayouw,as UHGhopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaimcs makxe 8 UH-
ghopmayuoHHol cucmeme obuiezo nonk30eaHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcemea rno
MexHUYecKoMy peaynupoeaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© ISO, 2016
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

CucTteMbl aneKkTpoaBWKeHWs, NO3BoNALLME paboTaTs ¢ NPUBOLAMU C PETYNMPYEMOR YacToTOM Ha Ya-
cToTax, otnuyarwwmxcs ot 50/60 My unu DC, cTtaHoeaATcs BCe Bonee pacnpoCTpaHEeHHBIMU Ha MPOryroYHbIX
N APYrMX ManbiX Cydax ¢ HanpsbkeHUneM anekTpuyYeckor cunoeoi yctaHoBku (3CY) no 1000 B nepemeHHoro
Toka (AC) 1 1500 B noctosiHHoro Toka (DC).

3CY ons manbix cyaoBs, Kak NpaBuno, MpoeKTUPYIOT M M3rOTaBNUBAIOT M3 psifa COCTaBHbLIX YacTen, UMe-
HOLLMX pasnuyHoe MpOUCXOXOEHWe, a BCE 3NEKTPUYECKME INEMEHTHLI U 3NEMEHTLl YNpaBNeHUa COeqMHEHbI
Mexay coboi kabensmu u paboTaroT Kak efuHas cuctema.

CyllecTByeT 3Ha4YUTENLHOE KoNM4yecTBO apxuTtektyp 3CY ons manbix cyoB, OCHOBHEIMW TUMNaMu KOTO-
pbiX ABNAKTCA cnefyLlme:

- nutaHue DC. OCHOBHbIM MCTOYHUKOM NMUTaHWA ABMAETCS TAroBasa batapes, koTopas 3apsikaeTcs nubo
oT BopToBbIX reHepaTopoB DC, nnbo oT BopToBbIX reHepaTopoB AC/beperosoro nctouHuka AC 4yepes 3apsai-
Hble ycTpoicTea ans 6atapen. SCY MoxeT UMeTb peryrnupyemMyr 4acToTy BpalleHus, 3aaaBaemMyio ¢ NoMo-
Wkt KoHTponnepa geuratena DC nubo ¢ noMoLLbo YacToTHO-perynupyemoro npueoga (YPI) geuratensa AC,
UMY UMETh (PUKCUPOBaHHYIKO YacToTy BpalleHUs ¢ rpebHbIM BUHTOM M3MEHSIEMOTO Wara Unu apyrumm mexa-
Hu4eckumm cpeacteamu obecnedeHuns Tarn. ACY MoxeT ObITb INeKTpUYecKkn oTaeneHa oT Apyrux 60pToBbIX
SMEeKTPUYECKUX CUCTEM (Hanpumep, ObiTb MOMHOCTbIO M30SIMPOBAHHOW C MOMOLLbLI KOHTpONepa ABuratens
WKW NpencTaBnaTe cobon IT—CMCTemy” AC c nomowybto YPI unu nyckatens gsuratens). 3CY moxeT ObiTb
TaKkKe WHTerpMpoBaHa Co BCel anekTpuyeckoln cuctemon DC cygHa ¢ ucnonb3oeaHnem npeobpazoBartenen
DC/DC, DC/AC ons obecnevyeHus pasnUyHbIX 3KCMNyaTaLWoHHbIX HYXJ, UMerLmuxca y notpeburtenei;

- nutaHne AC. OCHOBHBLIM WCTOYMHMKOM nNuTaHusi siensieTcsi(totcs) reHepatop(bl) AC, kak npasuno,
CKOHpurypupoBaHHbiia(e) kak TT, TN-C unu TN-S. 3CY MoxeT UMeTb NepeMeHHy0 YacToTy BpaLleHns C Nu-
TaHnem DC yepes npeobpasoBatens AC/DC v koHTponnepa apuratens DC unu ¢ nutaHuem AC yepes YPI
160 MMeTb (PMKCUPOBaHHYIO YacTOTy BpaLLeHUsi C rpebHbIM BUHTOM M3MEHAEMOro Wwara v gpyruMm Mexa-
Hu4eckumu cpencTeamMmu obecnederHus Tarm. ICY MoxeT BbITb MONHOCTEIO M30NMpoBaHHOW cuctemon DC nnu
IT-cuctemonn AC 4epes ransBaHU4eckn nsonupoearHeid YPT nnu nsonupywwmii TpaHcdopmartop. ACY DC
MoxeT obecneymBaThbCsl 3NEKTPONMTaHMEM OT TAroBol baTapewu;

- TMbpWaHbIe cucTembl, NOOOOHbIE TEM, KOTOPbIE BHEAPSIOTCS AMNsl AOPOXHbIX TPAHCMOPTHBIX CPeAcTB,
rae OCHOBHbIM WCTOYHUKOM 3HEPIUK SIBNSAETCS ABWratens BHYTPEHHero cropaHus, obecnedqnBatowmia, Hanpum-
Mep, 3HEPTUI0 AN OTHOCWMTENbHO ManoW CUCTeMbl aKKyMYyMpOBaHUsA 3HEPTMK ¢ OTOOPOM MOLLHOCTW Yepes
npeobpa3oBaTenu Ha TAroBbINA(e) NpWMBOA(LI) U Apyrue NoTpebuTenn 3NeKTpo3Heprumn.

Paspabotunk/yctanoBmk ACY gomkeH Bbln KOMNETEHTEH BO BCEX acnekTax obopyaoBaHus, BKITHOYEH-
HOMO B KOHCTPYKLIMKO KOHKPETHOW cucTeMbl, 4TOObI cocTaBHble YacTu 3CY Bbinv MHTErPUPOBaHLI B CUCTEMY B
yCTaHOBMEHHOM nopsgke u npu cobnogeHnn TpeboBaHuin BesonacHoCcTy.

Onsa manebix cynos ¢ annuHon kopnyca LH meHee 24 M OelCTBYIOT cnefylulne anekTpudeckme ctaH-
0apThbl:

a) MCO 101332), KOTOPbIM pacnpoCTpaHseTcss Ha NPOEKTUPOBaHWe, W3roTOBNEHWEe W YCTAaHOBKY Cu-
ctem DC, pabotawwmx npu HanpsikeHun 50 B DC 1 meHee;

b) MCO 13297, koTopbiin pacnpocTpaHsaeTcs Ha ogHodasHble anekTpuyeckue cuctembl AC HanpsxeHu-
em MeHee 250 B AC.

YKasaHHble cTaHZapTel He cogepxat TpeboBaHus Kk 3CY;

c) MOK 60092-507 npumeHuM Kk mansiM cygam go 50 m/500 GT v BkntoyaeT TpeboBaHuA K Tpexdas-
HbIM cucTemMam c HanpsxeHuem He 6onee 500 B AC n ogHodasHbIM cucTeMam C HanpsXeHuem He Bonee
250 B AC, a Takke k cuctemam v nogcucremam DC, ¢ HOMUHanNbHLIM HanpskeHnem He Bonee 50 B DC, u
BKMoyaeT pasgen o6 3CY.

1) A66peeuamypsi IT, TT, TN-C, TN-S cm., Hanpumep, e TOCT 30331.1—2013 (IEC 60364-1:2005) «3nekmpo-
ycmaHoBKU HU3KogorbmHble. Yacmes 1. OcHO8HbLIE MONOXEHUS, OUEHKA Xxapakmepucmuk, mepMUHs! U onpedeneHUs».

2) 3ameHeH Ha MCO 13297:2020. OpHako Ans ogHO3HaYHOro cobniofeHus TpeboBaHWsa HacTosALero ctaHaapTa
peKoMeHZYeTCa UCNOoNb30BaTh TONBKO YKa3aHHOE B 3TOW CChiMKe U3fdaHue.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cyaa manble
YCTAHOBKA CUNNOBASA SNEKTPUYECKASA
O6wue TpeboBaHUA U METOOLI UCNLITAHUN

Small crafts. Electric propulsion system.
General requirements and test methods

Oarta BeegeHna — 2025—01—01

1 ObnacTtb NnpumMeHeHunA

HacToswunin cTaHgapT pacnpocTpaHaeTcsa Ha 3nekTpuYeckue cunoeblie yctaHoBku (OCY) nepemeHHoro
Toka (AC) n noctosiHHOro Toka (DC), ncnonb3yemMble Ana NEKTPUHECKON M/MNn aneKkTpyuyecKkon rmbpuaHoin
TAMK (BKMNIOYAOLLEN KaK akkyMynsaTopHyro BaTapeto, Tak U UCTOMHUK 3Hepruu, paboTarlnii Ha Tonnuee).

HacTosilumin cTaHOapT pacnpoCTpaHsieTCA Ha CUCTEMbl ANEKTPOABUXKEHWUS C HAMPSKEHWEM NUTaHWUA B
cnenyrLMX Ananas3oHax no oTAeNbHOCTH Unu B KOMBUHALMK:

- DC HanpsbkeHuem meHee 1500 B;

- ogHodpasHoro AC HanpsikeHuem go 1000 B;

- TpexdrasHoro AC HanpsikeHuem go 1000 B
1 ycTaHaBnueaeT TpeboBaHUS K UX NPOEKTUPOBAHUWI M YCTAHOBKE.

HacTosilumin cTaHgapT pacnpocTpaHAeTcs Ha CMCTEMbl SMEKTPOABUKEHUS ManbiX CYOOB C ANWHOM KOp-
nyca LH go 24 m (no UCO 8666).

B HacToswem cTaHgapTe npuBefeHa MHpopmauus, koTopas AorkHa OblTh BKNHOYEHA B PYKOBOACTBO
nonb3oBaTtens (CM. NpunoxeHue A), a Takxke AONONHUTENbHAaA MHGOPMaLKWsA, koTopast AomkHa BeiTe Npefo-
cTaBrneHa yctaHoBluky 3CY (cM. npunoxeHue B).

2 HopmaTuBHbI€ CCbINKM

B HacTosiLlem cTaHOapTe UCNoNb30BaHbl HOPMATUBHbIE CChINKW Ha crefyowue cTanaapTel [Ana gatu-
POBaHHbIX CChINOK MPUMEHSIIOT TONBKO YKa3aHHbIE M30aHWs CChINOYHbLIX CTAHOAPTOB, ANst HeAATUPOBaHHBIX —
nocrnegHee usgaHue (BKMoYas BCe U3MEHEHUS)]:

ISO 8846, Small craft — Electrical devices — Protection against ignition of surrounding flammable gases
(Cyma manble. JnekTpuyeckne ycTponcTBa. 3aluTa oT BO3ropaHus roplodmx rasos)

ISO 9094, Small craft — Fire protection (Cyna manbie. [poTuBonoxapHas 3awmTa)

ISO 10133:2012"), Small craft — Electrical systems — Extra-low-voltage d.c. installations (Cyaa manbie.
CucTeMmbl aneKkTpuyeckue. YCTaHOBKM NOCTOSIHHOMO TOka 6e30nacHOro HanpsixeHus )

ISO 10239, Small craft — Liquefied petroleum gas (LPG) systems [Cyaa mansie. CUCTEMEBI CXKEHHOTO
HedTaHoro rasa (LPG)]

ISO 10240, Small craft — Owner’'s manual (Cyna mansie. PykoBoacTso And BrnagensLa)

ISO 11105, Small craft — Ventilation of petrol engine and/or petrol tank compartments (Cyna manbie.
BeHTunsums B oTcekax 68H3MHOBOrO ABUraTenst u/unu UMCTepH Anst 6eH3nHa)

1) 3ameneH Ha ISO 13297:2020. OaHako AN\ 0OAHO3HAYHOro cobnioaeHns TpeBoBaHNs HACTOALLErO CTaHaAapTa, Bbi-
paeHHOro B AaTUPOBAHHOM CCbINKe, peKOMEeHOYEeTCA UCNOoNb30BaTk TONbKO yKa3aHHOe B 3TOW CChINKe nagaHue.

MapaHune ochbuumnansHoe
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ISO 13297:2014"), Small craft — Electrical systems — Alternating current installations (Cyna maneie.
Cuctembl anektpuyeckne. ObopynoBaHue NnepemMeHHoro Toka)

ISO 25197:20122), Small craft — Electrical/electronic control systems for steering, shift and throttle
(Cyna manbie. QnekTpuyeckue Unu aneKTPOHHbIE CUCTEMBI YNPABEHWSA PYNeEBLIM YCTPONCTBOM, NepeMelle-
HWEeM 1 OpOCCEnMpoBaHUEM )

IEC 60079 (all parts), Electrical apparatus for explosive gas atmospheres (B3apbiBoonacHble cpefbl.
O6opygoBaHue)

IEC 60092-202:1994/Amd 1:19963), Electrical installation in ships — Part 202: System design — Protec-
tion (3nekTpoobopyaoeaHue cygoe. YacTts 202. MNpoekTupoBaHMe cuctem. 3awmra)

IEC 60092-303, Electrical installation in ships — Part 303: Equipment — Transformers for power and
lighting (3nekTpoobopynosaHue cynos. Yacts 303. ObopynoeaHue. Cunoeble TpaHcdOpMaTopbl U TpPaHC-
cdhopmaTtopbl ANS OCBELLEHNs)

IEC 60092-352, Electrical installation in ships — Part 352: Choice and installation of electrical cables
(3nekTtpoobopynoBaHue cynos. YacTe 352. Beibop v npoknagka anekTpuy4ecknx kabenemn)

IEC 60092-507:2014, Electrical installations in ships — Part 507: Small vessels (3nekTpoobopynoeaHue
cypoB. Yacte 507. MNMporynoyHkie cyna)

IEC 60898-1, Electrical accessories — Circuit-breakers for overcurrent protection for household and si-
milar installations — Part 1: Circuit-breakers for a.c. operation (Annapatypa manorabapuTHas snekTpvyeckas.
Boikntovateny aBToMatuM4eckue Ans 3allnTbl OT CBEPXTOKOB 3MEKTPOYCTAHOBOK DBITOBOMO M aHarorM4yHoro
HaszHaveHus. Yactb 1. ABTOoMaTMYeCKWe BbIKNIOYATENN ANA NEPEMEHHOro Toka)

IEC 60945, Maritime navigation and radiocommunication equipment and systems — General require-
ments — Methods of testing and required test results (ObopynoBaHue M cUCTEMbI MOPCKOW HaBMraumm u
paguocesaaun. Obwme TpeboBaHusa. MeToabl UCNbITaHWA U TpebyeMble pe3ynsTaThl UCMLITaHWUA)

IEC 60947-2, Low voltage switchgear and control gear — Part 2: Circuit breakers (Annapatypa pacnpe-
LeneHns 1 ynpaBrneHus HU3KOBONbTHasA. YacTe 2. ABTOMaTu4eckne BbIKoYaTenn)

IEC 61558-2-4, Safety of transformers, reactors, power supply units and similar products for supply vol-
tages up to 1100 V — Part 2-4: Particular requirements and tests for isolating transformers and power supply
units incorporating isolating transformers (bezonacHocTb CMNOBLIX TpaHCOPMAaTOPORB, PEaKTOPOB, UCTOYHM-
KOB MUTAHWUA M aHaNOrMYHbIX U3LENUA Ha HanpskeHua nutanusa go 1100 B. YacTs 2-4. YacTHele TpeboBaHus 1
MeTOoabl UCMbITAHWUA pa3fenuTenbHbIX TPaHCHOPMaTOPOB U UCTOMHUKOB NUTaHWS C pa3fenuTenbHbLIMU TpaHCc-
cdhopmatopamu)

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for supply volt-
ages up to 1100 V — Part 2-6: Particular requirements and tests for safety isolating transformers and power
supply units incorporating safety isolating transformers (Be3aonacHocTe cunoBbix TpaHCOPMAaTOPOB, PeaKkTo-
POB, NCTOYHWKOB NMUTAHUSA ¥ aHaNOrMYHbIX M30ennin Ha HanpshkeHua nutadua go 1100 B. Yacte 2-6. YacTHele
TpeboBaHUsA U MeToAbl MCMbITaHWIA Ge3onacHbIX pasgenuTenbHbIX TPaHC(OPMaToOpPOB U MCTOYHUKOB NUTaHUS
c HbezonacHbIMKU pasgenUTesbHbIMU TpaHcdopmaTopamm)

3 TepmuHbI U onpepeneHus

B HacTosilemM cTaHgapTe NpUMeHeHbl crefyLle TEPMUHLI C COOTBETCTBYIOLLMMU onpeaeneHnsamu:

3.1 BeazonacHoe HanpsikeHue (safety voltage): HanpsikeHne AC, He npeBblllatollee cpegHekBaapa-
TuyHoe 3HadeHne 50 B AC mexay npoBOAHMKAMU UMK MeXxay NobbiM NPOBOOHWMKOM U 3eMMei B Lenu, u3o-
NMPOBaHHOM OT NCTOYHMKA MUTaHMS C MOMOLLLI0 NMPefOXPaHUTENBHOTO M30NUpYoLLLEero TpaHcdopmaropa unm
npeobpasoBaTtens ¢ oTaenbHoW 06mMoTKoN; HanpskeHne DC, kotopoe He npesbiwaeTt 50 B DC mexagy npo-
BOOHMKaMW Unu mMexay fobbiM MPpOBOAHUKOM M 3eMIieil B Lienu, N30NMpoBaHHOK OT Lenei bonee BbICOKOTO
HanpsKeHUs.

Mpumeyvanune 1 — lNpwn onpeneneHHbix ycnoeusax npegen 50 B cHMXalT, HANpUMeEp BO BnaxHOW cpene, npu
CWIMBHOM BOIHEHUWU MOPS MW NP NPAMOM KOHTAKTE C YacTaAMMW, HAXOOALMMUCA NOA HAMPSKEHUEM.

1) 3ameHeH Ha 1SO 13297:2020. OfHako Ans 0gHO3HAYHOTO cobnioaeHNs TpeboBaHNUs HACTOSLLETO CTaHAapTa, Bbl-
paxeHHOro B 4aTMPOBaHHOM CChINKe, pEKOMEHAYETCS UCMOMb30BaTh TONBKO YKa3zaHHOe B 3TOWM CChINKe U3gaHue.

2) 3ameHeH Ha ISO 25197:2020. OgHako Ans 0AHO3Ha4YHOro cobnoaeHus TpeboBaHNs HACTOSALLErO CTaHAAPTa, Bbi-
paeHHOro B 4aTMPOBAHHOW CChINKe, pekoMeHayeTCs UCNOoNb30BaTh TOMLKO YKA3aHHOE B 3TOW CChINIKE U34aHue.

3) DeircTeyeT IEC 60092-202:2016.
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MpumeyvaHune 2— [Ana uener gaHHOro onpegeneHna npegnonaraeTcsa, Y4To Ndoi TpaHcgopmaTop unu npe-
obpasoeaTtens paboTaeT NpY HOMMHANBHOM HAMPSKEHUN NUTAHWA, NPU 3TOM MPEfEn HaNPSAXEeHUs HE MPEeBLILLAETCA HU
npuW NONHOW HArpyake, HA NPU OTCYTCTBUM HArPY3KN.

[M3K 60092-101:1994"), ctaTba 1.3.19]

3.2 HoMMHanbHoe HanpsbkeHue U, (rated voltage U,): Ona cuctembl TN — HOMUHaNbHOE CpeaHEKBa-
ApaTuyHoe 3HaveHue HanpsbkeHust AC mexay as3oBbiM NPOBOOHMKOM U 3eMneit; Ansa cuctemsbl | T — HoMuK-
HanbHOE cpefHeKBagpaTUyHoe 3HaveHue HanpsbkeHus AC mexay gazoBbiM U HEATPanbHbIM NPOBOLHUKOM;
ans cuctembl DC — HoMuHanbHoe HanpsikeHwe DC mexay nonocamu.

[M3K 60092-507:2014, cTtatbsa 3.1.4]

3.3 TokoBepyuwasn 4Yacthb (live part): MpoBoOHUK UnNK NpoBoAALLAsa YacTb, NpegHa3HaYeHHbIR(aa) ons
paboTkl Nog HanpsXKeHWeM B HOPMAarbHOM pexuMe, BKIKYas HyneBoh pabouuin npoBogHuK, Ho He PEN-
NPOBOOHWVK (MPOBOOHUK, COMETAKLWNA OYHKLMM KaK 3alMTHOrO NPOBOAHMKA, TaK U HEWTParbHOro NPOBOOHU-
Ka).

n puMeEHaHMNeE 1— 3107 TEPMWUH HE obazarensHO noapasymeBaeT PUCK NopaXeHWA 3NeKTpu4eCcKnmMm TOKOM.

[M3K 60050—195:19982), ctatba 195-02-19, nameHeHo cneayLwmMM o6pasomM: TEKCT «MIN NPOBOAHMK
PEM, wnu npoeogHuk PEL» Bbin yaaneH, gobaBneH TeKCT B CKODKax]

3.4 zazemneHHbIn (earthed, grounded): CoeauHeHHbIl ¢ 0bLell Maccoi Kopnyca cyaHa TakuM obpa-
30M, YTODObI NOCTOSIHHO 0BecneynBaTe HEMEANEHHLIN paspsaa aNeKTpPUYeckol aHeprim bea onacHoCTK.

[M3K 60092-101:1994, ctatbs 1.3.9, MameHeHo: yaaneHo npumedanmne 1]

3.5 nerkogocTtynHoe oGopypoBaHue (readily accessible): O6opygoBaHue, gonycKkalLlee BO3MOX-
HOCTb BbicTporo 1 6esonacHoro goctyna 6e3 MCnonb30BaHWs UHCTPYMEHTOB.

[MCO 13297:2014, ctatba 3.17]

3.6 okoHe4Hasa uens (final circuit): YacTe cucTeMbl NPOBOLKKW, BLIXOAALLAA 3a Npefernbl KOHEYHOro
YCTPOWCTBA 3aLUMThLI OT CBEPXTOKA NS 3TOW Lienu.

[M3K 60092-101:1994, ctatbs 1.3.17, U3MEHEHO: CrOBa «YCTPOWCTBO 3alUUTbl OT CBEPXTOKa MnaTbi»
3aMeHEHbI Ha «YCTPOWCTBO 3alluThbl OT CBEPXTOKA ANSA 3TOW Lenu»]

3.7 ycTpoWcTBO 3awWwmThl OT cBepxToka (overcurrent protection device): YcTpoicTBo, npegHasHaqeH-
HOe AN NpepbiBaHUA 3NEKTPUYECKoW Lenu B criydyae, ecrv TOK NPOBOOHMKA B 3MEKTPUYECKON LIenu NpeBbl-
laeT 3afaHHOe 3Ha4YeHne B TeYeHue onpedeneHHoro BpeMeHu.

3.8 npepoxpaHuTens (fuse): YcTpoNcTBO, KOTOPOE MNOCPEACTBOM NIaBNEHUs OAHOMO UMK HECKOMbKUX
CBOMX CMeLunanbHo nNpegHazHaqYeHHbiX 1 copasMepeHHbIX KOMMOHEHTOB pa3mbiKaeT SMEeKTPUYECKYHO Lenb, B
KOTOPYH OHO BKITHOHMEHO, OTKITKHYas 3NeKTPUYEeCKUA TOK, KOrda OH NMpeBbillaeT 3aJaHHOe 3HaYeHne B TeYeHue
00CTaTOYHOro BPEMEHW.

MpumevaHue 1 — lnaBkvil nNpegoxpaHUTENb COAEPXWT BCE 4acTW, KOTopble 0bOpasyloT 3aKoH4YeHHoe
YCTPOWCTBO.

[M3K 60050-441:1984, ctatbs 441-18-01, nameHeHo]

3.9 aBTOMaTM4YecKU BbIKNto4YaTens (circuit-breaker): KoHTakTHoe KOMMYyTaLWOHHOE YCTPOMCTBO,
crnocofHoe BKMYaTh, MPOBOAMTE M OTKMNIOYATh AMEKTPUYECKME TOKM MPU HOPManbHbIX YCNOBUAX aMekTpuye-
CKOW Lienu, a TakeKe BKIoYaTh, NPOBOANTL B TEHEHWE YCTAHOBIIEHHOMO BPEMEHMW U OTKIIOHYaTh ANeKTpuyeckne
TOKW MpW onpegeneHHbIX aHopMarnbHbIX YCITOBUSX 3MEKTPUYECKON Lienu, Takux Kak KOpoTKoe 3aMblKaHue.

[MOK 60050-441:1984, cTatbs 441-14-20]

3.10 yctpoicTBO 3awmTHOro otknoYvedus; ¥30 (residual current device, RCD): MexaHu4eckoe Kom-
MYTaLUWOHHOE YCTPOWCTBO, NpeAHasHadYeHHoe ANS BKMYEeHUs, NPOBeAeHNs M OTKMYEHWS TOKOB NMpu Hop-
ManbHBIX YCIOBKSIX SKCMMyaTauuM, a Takke pasMblKaHWs KOHTAKTOB B cryvae, korga 3HadeHue auddepeH-
Ly1aneHOro Toka AOCTUraeT 3ad4aHHOn BENMWYMHbI B ONpeAeneHHbIX YCNoBusX.

[M3K 60050-442:1 9943), cratbs 442-05-02, M3MEHEHO: yoaneHo npumedaHue]

1) 3ameHeH Ha MOK 60092-101:2018. OfHako AN 04HO3HaYHOro cobnofeHUs TpeBoBaHKsA HACTOALLLEro cTaHaap-
Ta, BbIPAKEHHOTO B AAaTUPOBAHHOW CChIMKE, PEKOMEHAYETCA MCNONbL30BATE TONMBKO YKa3aHHOE B 3TOW CChINKe W3faHue.

2) 3ameHeH Ha M3K 60050-195:2021. OgHako Ans ogHoaHa4Horo cobrofeHus TpeboBaHWa HacTosLLEero cTaHaap-
Ta, BbIPAXXEHHOTO B A4ATUPOBAHHOW CChIMKE, PEKOMEHYETCA MCNONb30BaTh TOMBKO YKa3aHHOE B 3TOW CChINKE W3AaHMe.

3) 3ameHeH Ha MOK 60050-442:1998. OaHako Ans oAHO3Ha4YHoro cobniogeHus TpeboBaHUA HACTOSLLEro cTaHgap-
Ta, BbIPAXKEHHOTO B AaTUPOBAHHOW CChINKE, PEKOMEHAYETCA MCNONbL30BAaTE TOMBLKO YKa3aHHOE B 3TOW CChINKEe W3fdaHue.
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3.11 3awmTHbIN NpoBogHuK; PE (protective conductor, PE): MNpoBogHWK, NnpegHa3HadYeHHblA Ons Le-
nen anektTpobe3onacHoCTU, HanpuMep ONs 3aWWUThl OT NOPAXEHWS INEKTPUYECKUM TOKOM.

MpumeyvyaHue 1— B anekTpoyctaHoBKe NPOBOAHWK, 0603Ha4eHHbIM PE, kak npaBuno, Takke paccMaTpuBaeT-
CA Kak NPOBOAHWK 3aLLMTHOFO 333EMMNEHNSA.

[M3K 60050-195:1998, cTtatba 195-02-09]

3.12 coepguHuTens (bond): YcTpoONCTBO M3 HETOKOBEAYLLMX YacTen Ansa obecnedyeHns HENPepbIBHOCTK
BNEKTPUYECKOTO COEAMHEHNUS UK ANS BbIpaBHUBAHUA NOTEHLMAN0B MeXay YacTsaMu, BKIIOYaKLWKMMK, Hanpu-
Mep, BpoH unu ceuHUEBY obonodky npuneratLlero y4acTtka kabens, nepebopky n Tak ganee.

[M3K 60092-101:1994, ctaTtea 1.3.7, M3MeHeHO: yaaneHa nocnegHas 4actb, Kacawlascs «kabenein B
paguonpueMHO KOMHaTe»]

3.13 npoBogHuK (conductor): [NpoBoasawasa yacTb, NpeAHasHayeHHas ONA NPOBedeHUs 3neKTpuye-
CKOrO TOKa onpeferneHHoro 3Ha4YeHus.

[M3K 60050-195:1998, ctatba 195-01-07]

3.14 HeuTpanbHbIA NPOBOAHUK (HyneBow paGouui nporBogHuK) (neutral conductor): NpoBoOaOHKK,
NPUCOEOUHEHHbIN K HENTPansHOW TOYKE W UCNOMb3yeMblid ANg pacnpeneneHus anekTpuYeckon aHepruu.

[M3K 60050-195:1998, ctatbs 195-02-06]

3.15 nWHelHbIN NPOBOAHMKK [ha3sHbi Nporog (B cuctemax AC) (ycTapeno), MoNKcHbIA npoBog (B cu-
ctemax DC) (yctapeno)] (line conductor): NpoBogHWK, HAXOOAWMNACS NOS4 Hanps>keHWeM B HOpMansHOM pe-
*ume paboThl 3NEKTPOYCTAHOBKM, NCNONb3yeMbl ANA Nepefaqdun v pacnpegeneHuns anekTpuYeckon aHeprum,
HO He ABMAKLWMACS HyNeBbIM pabovymMM NPOBOOHUKOM UMW CPeOHUM NMPOBOAHMKOM.

[M3K 60050-195:1998, cTtaTtbsa 195-02-08]

3.16 TpaHcdopmaTtop (transformer): NpeoGpasoBatenb 3HEpPrMM C W3ONUPYIOLMM pasgeneHuem
BXOOHON U BbIXOQHOW 0ODMOTKM W 3aLUMTHBIM MPOBOAHUKOM.

3.17 BbIknw4aTenb (switch): KoHTakTHOE KOMMYTaALMOHHOE YCTPOWCTBO, cNOCOBHOE BKMKYAaTh, Npo-
BOAUTL M OTKIKOYaTh TOKWM NMPW HOPMAaInbHbLIX YCAOBUAX B LENW, a TakKe BKIoYaTh, NPOBOANTL B TEHEHWUE HOp-
MWPOBaHHOTO BPEMEHWN W OTKMYaTk TOKM NMPW HOPMWPOBAHHLIX aHOPMarnbHbBIX YCNOBUAX B LEnu, Takux Kak
KOPOTKOE 3aMblKaHWe.

n puMeEeHaHMe 1 — BeiknoyaTtens, Kak npaenno, cnocobeH NPOBOAWNTEL TOKW KOPOTKOro 3amMblKaHuA, HO HE pas-
MbIKaeT npu 3TOM Uenb.

3.18 nynbT ynpaBneHus (panel board): KomGuHauus ycTpOWCTB, TAKMX Kak aBTOMaTUYECKUE BbIKMHO-
4yaTenu, npefoxpaHuTeny, BeIKMoYaTeny, npubope! N MHAMKATOPLI, ANS Lenen KoHTponsa u/unu pacnpegene-
HUA anekTpoaHeprum’).

3.19 pasbeguHuTens (disconnector): KoHTakTHOe KOMMYyTaLWOHHOE YCTPCOWCTBO, KOTOPOE B pasoM-
KHYTOM MONoXeHUn obecnevnsaeT N30NNPYIOLLMIA MPOMEXYTOK B COOTBETCTBMM C YCTaHOBMEHHbIMKU Tpebosa-
HUSIMMW.

[M3K 60050-441:1994, ctaTtbs 441-14-05]

3.20 baTapeWHbld 6nok (battery pack): MexaHudeckas KOHCTPYKLMWSA, BKKYaloWas akkyMynsaTopsl,
HecyLLyo paMy Unu NOAA0HbI U, BOSMOXHO, KOMNOHEHTLI ANS ynpaeneHus 6atapeeil.

MpumeyvaHue 1 — TunnyHele GaTapelHble Bnoku nNpeacTaBnAlT coboi eguHbld BMOK, pasMelleHHbIR B
oboroyke.

MpumeyvyaHune 2— Heckonbko nogknioYeHHbIX BaTapeiHbix Briokos obpa3zyoT GatapeiHyo rpynmny.

[MCO 12405—2:20122), cTtatba 3.2, gobaeneHbl AONONHUTENbHLIE NMpUMedaHus 1 1 2]

4 O6wme TpeboBaHUA

4.1 O6wmre NnonoxeHUs

QCY ona maneix Cy[oB, KaK NpaBni1o, NPOEKTUPYHT U N3roTaBnmeardT N3 pAda COCTAaBHbIX yacTeu, nume-
HWWUX pasfimvyHoe MNMpoucxoxaeHne, a BCe 3MNEeKTPUHEeCKMe 3NEeMEeHTbl M 3NEMEHTBI ynpaBleHNA COeUHEHDI
Mexay coboi kabenamu un pa6OTaFOT KaKk eguHaa cuctema.

1) YdaneHo npumMedaHue, mak Kak OHO NofHOCMbIO NosmopAaem mekcm OH,DEOEHEHUFI.

2) 3ameHeH Ha MCO 12405-4:2018. OaHako Ans ooHO3HaYHOro cobrnioaeHns TpeGoBaHNs HACTOALLEro cTaHaapTa,
BbIPaKEHHOTO B 4ATUPOBAHHOW CCbISIKE, PEKOMEHOYETCA UCNONb30BaTh TOMNBKO YKasaHHOEe B 3TOW CChINKe U3haHue.

4
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Pazpabotuuk/yctaHoBwmk 3CY gomkeH Bbin KOMMETEHTEH BO BCex acnektax obopyaoBaHus, BKITIOYEH-
HOTO B KOHCTPYKLMIO KOHKPETHON CUCTEMBI, 4TOBBI cocTaBHble YacTn 3CY Bbinn MHTErpUpoBaHbl B CUCTEMY B
yCTaHOBMEHHOM nopsagke u npu cobnrogeHun TpeboBaHmin 6e3onacHoCTy.

HomuHanbHas BbIXoOHasi MOLWHOCTL Ha Bany geuratens 3CY gomkHa ObITh paccuMTaHa Tak, 4ToObl
COOTBETCTBOBATL XapakTepucTukam rpebHoro BUMHTa M TpebyeMoMy AManasoHy YacToT BpalleHWs unuv gua-
nasoHy TsrM rpebHbIX BUHTOB/NOAPYNUBAKOLWMX YCTPOUCTB U3MEHSEMOTO Lwara.

OCY MoxeT ObiTb ANEeKTpUHECKM OTOENeHa OT APYIUX ANEKTPUYECKMX cucTeMm Ha BopTy Manoro cyaHa.

PaanuyHble TUMbl anekTpu4eckoi cuctembl AC BKMIOYAKOT YeTbIPEXNPOBOAHYIO C 3a38MITEHHOW HelnTpa-
neto, Ho Be3 obpaTtHoi cBaAsu ¢ kopnycoM (TN-C), nATUNPOBOOHYIO C 3a3eMNEHHON HEWTpanbk, Ho Be3 ob-
paTHoW cBaA3u ¢ kopnycoMm (TN-S), a Takke cuctemsl IT ¢ ocobeiMu TpeboBaHUAMK K 3a3eMMNEHUI0, CUCTEMBI
KOHTPOMS TOKa YTEYKW, CUTHANM3aLUMN U OTKITHYEHUS.

HonyckaeTtca nubo 3aszemneHue cuctem DC, nubo mnx nonHas m3onsaums ¢ ocobbiMy TpeboBaHWsMU K
CUCTEMaM KOHTPOMA COMPOTUMBIEHWSA M30ONAUUK, cUrHanmsaumum u oTkntoderus. Ona 3CY DC, paboTawwmx
MpW HanpsikeHWsx, npesbilarwmnx besonacHoe HanpsiKeHWe, JONYCKAeTea NpUMEHEeHNe TPexnpoBOaHON C-
cTemMbl (Hanpumep, +48 B/0/—48 B DC) ¢ 3a3emMneHHLIM NPOBOAOM CPeLHEN TOUKM ANS OrpaHuyYeHns npeano-
naraemoro HanpsKeHusa NpUKOCHOBEHUS.

Ona 3CY DC n gpyrux aneKTpuYeckux CUCTEM C HOMWHAaMNbHLIM HanpskeHueMm, npesbillarowumM bes-
onacHoe HanpsbkeHwe, cnenyeTt cobnogate Mepbl NPeaoCTOPOXKHOCTI ANA NPeaoTBpaLLEeHs pUcka nopaxe-
HUS1 ANEKTPUYECKUM TOKOM.

B kayecTBe OCHOBHOIO UcTodHKka nutaHus ACY DC gonyckaeTcs npyMeHeHne BataperHbixX rpynn unm
©rnokoe BGonbLUOKW EMKOCTH, KOTOpPbIe TPeBYIOT yueTa crefyloLlnX acnekToB:

a) TpeboBaHWI K BEHTUNAUUKN, HEODXOOMMOW ONSA NOMELLEHUI, B KOTOPLIX pasmMelleHbl baTapeiHble
rpynnel MNu Bnoku;

b) TpeboBaHWI K YCTPOMCTBY 3alMTbl MO MakCMManbHOMY TOKY U pasbeauHUTEN 45 Kaxaol bata-
perHon rpynnbl unv Gnoka;

c) TpeboBaHWil K 3aLlmuTe Lenen, MoCTOAHHO HaxXOAALMXCS NOL HanpsKeHWeM, nuTaemMblx oT BaTtapei-
HOW rpynnbl uny énoka.

Llenun anekTpoOBUKeHUs OOMKHLI BbITh CMNPOEKTUPOBaHLI Tak, YToDLI 0becneynTs 3aLuTy:

- OT BOCMNaMeHeHUs1 — 3a CYET UCMOMNbL30BAHWS 3aLUWThI OT CBEPXTOKOB, 3a3€MMNEeHNs, 3aLlUThl KNEMM,
a TaKkKe TUNa U pasMmepa NpoBOOHUKA;

- MOpaXXeHWUs1 3MeKTPUYECKMM TOKOM — 3a CYeT WCrnonb3oBaHua obonodvek, M30MsUMM MPOBOLOB U
KINeMM, aBTOMaTUYeCKOro OTKIKYEeHNS U CUCTeMbl 3a3eMeHus], ecrnn 370 Heobxoanmo.

Llenu anekTpoOBWXEHNS HE OOMKHLI HAPYLLAThL HOPManbHY paboTy ApYrnx 3NeKTPUYEecKUx Lenen.

4.2 KoMNoOHeHTbI aNeKTPUYeCcKo CUNOBOW YCTaHOBKM

3CY, kak npaBuno, Bkno4aeT B cebst HEeCKONbKO NMOACUCTEM M KOMMOHEHTOB (HO He orpaHuyYMBaeTcs
MK ):

- barapeu;

- CMCTEeMbl KOHTPOMS U ynpaeneHus baTtapesmMu;

- reHepatopbl AC unu DC;

- npeobpa3zoeatenun AC/DC, DC/DC, DC/AC, AC/AC, yacTtoTHo-perynupyemMble npueogel (UPM1);

- TArOBblE 3NeKTpoABUraTenu;

- nyneT ynpasneHusa 3CY;

- OpraHbl yNpaBneHus TATOBbLIMW ABUraTensiMm, CMCTEMbl MOHWMTOPWHIE M CUrHaNM3aunM o COCTOAHUM
CUCTEMBI U aBapPUAHBIX OTKMOYEHUAX;

- TpaHchopmaTopbl;

- MPOBOAHMKN U Kabenu;

- N30nMpYyoLLMe BblKMoYaTeny (pasbeguHUTenun), aBToMaTUYeCcK1e BblKoYaTenu, KOHTakTopbl, npeao-
XpaHWTenu.

KomnoHeHTbl 3CY A0mkHbl cooTBeTCTBOBaThL cTaHgaptam MCO/M3K.

4.3 SHEKTPM‘-IECI{ME CUNOBbIe YCTAaHOBKH

4.3.1 3CY moxeT nony4arb 3NneKTPonUTaHWeE:

a) DC ot batapewu(i), reHepaTopa(os) DC nnm npeobpasosaTenein AC/DC oT nctodHuka nutanmns AC;

b) AC ot reHepatopa(os) AC unu npeobpasoatenen DC/AC oT uctodHuka nutanus DC [Hanpumep,
tatapen(in)].
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[onyckaeTcs anekTpuyeckoe pasgeneHue BblaeneHHoro(bix) McTodHuka(oB) nutanmsa ICY oT apyrux
3MNEeKTPUYECKUX cucTeM Ha BopTy cygHa, NMbo Bce aneKTpu4eckme cuctTemMbl Ha BOpTy cyaHa HanpsMyto Noa-
KNHOYakT K 0BLLEeMy UCTOYHUKY NUTaHKus, Ho K JCY, kak npaBuno, npedtaenanT ocobbie TpeGoBaHmaA K anek-
TpUYECKOMY pasgeneHvio, 3a3eMNeHnK/CoeqUHEeHNI0, YCTAaHOBKE MPOBOOHUKOB W T. A., OTnu4arlwmnecs ot
TpeboBaHUI ANs OpYyrux 3NemMeHTOB 3NeKTpoobopyaoBaHWa 1 Lienei, BKMNIOUYEHHbIX B 0BLLYK KOHCTPYKLMIO.

HonyckaeTcs, YTO HOMUHaNbHOe HanpsbkeHne ACY oTNMHAETCA OT HANPSKEHUS OPYIMX 3MEKTPUHECKNX
cucTem Ha bopTy cygHa 1 B Hell npuMeHeHbl cuctembl AC unu DC.

Honyckaetca:

- pabota ACY AC c nepeMeHHO 4acToTow;

- paborta 3CY DC, nutaemoi ot cuctemel AC — oT npeobpazoatensa AC/DC ¢ ranbBaHWYecKoW pas-
BA3KOW MexOy BXOAOM W BbIXOAOM W COOTBETCTBYIOLLMMMW YCTPOWCTBAMU HA BbIXOAE AN NOMHOCTLI0 M30Mu-
POBaHHBLIX MMM 3a3EMSIEHHBIX N0 MUHYcoBOMY nomntocy JCY. AHanormyHelM 06pa3omM gonyckaeTcss nuTaHue
3aseMreHHon geyxnposogHon 3CY OT M30MMPOBaHHOMO OBYXMNPOBOAHOIO MCTOYHKMKE NMUTaHUA Yepes npeob-
pasoBaTens DC/DC ¢ ranbBaHU4eckon pasBsa3kon U HAaobopoT;

- ona 3CY DC, nutaemoit oT cuctembl DC — MCTOYHUK NUTAHUA SOMKEH UMETL T e XapakTepUCTUKH.

Ona 3CY, kak npaeuno, cneayet yaensats ocoboe BHMMaHMe obpalleHuto ¢ HeMTpanbio 3a3eMneHuns,
a Takke TpeboBaHUSAM B OTHOLUEHWMM 333eMIMEeHUA U COeAUHEeHUsIM, oTnuYalLwmMMcsa oT TpeboBaHuit, Nnpeab-
ABMASMbIM K ApYriM BOpPTOBLIM 3MEKTPUHECKUM CUCTEMaM CyaHa.

4.3.2 3CY DC moxeT bbITb CKOHhUTypUpoBaHa Kak:

a) NorHOCTbI U3onUpoBaHHas aByxnposogHas cuctema (IT);

b) oByxnpoBogHas cucTteMa c 3aszemreHuemM/coeguHeHuem MuHycosoro npoeoga (TN-S, TN-C, TN-
C-S).

4.3.3 OpHodpazHas ICY AC moxeT BbiTb CKOHPUTYpPUPOBaHa Kak:

a) ofHodhasHan oByxnpoBogHasn uonuposanHas (IT);

b) ogHodhasHas aByxnpoBogHasi ¢ 3azemneHHoil HewTpanbtko (TT unm TN-C bes Bo3BpaTa Ha Kopnyc)
unu TT (korga nogknioveHa Beperoeast MMHUA);

c) ogHodhasHas TpexnpoBoA4Has ¢ 3a3eMlIeHHOW cpedHel TOYKOW, HeNTpanbHbIM U 3alWWTHLIM NPOBO-
OHukom (PE), 3azemneHHasa Ha uctovHmke nuTtaHnsa 6es3 BoaspaTa Ha kopnyc (TN-S).

4.3.4 TpexdazHaa OCY MoOXKeT BbiTb CKOHUIYpUpOBaHa Kak:

a) TpexdasHaa TpexnpoBogHas usonuposanHasna (IT);

b) TpexdrasHas YeTbipexnpoBoAHas ¢ 3a3eMneHHon HelTpanbto (TT unn TN-C Be3 Bo3BpaTa Ha Kopnyc)
unu TT (korga nogknioveHa Beperoeast MMHUA);

c) TpexdasHaa NaTUNPOBOAHANA C 3a3eMMNEHHOW CPefHel TOUKON, HYNEeBbIM W 3aLUTHLIM NMPOBOLHUKOM
(PE), 3a3eMneHHas Ha UCTOUHUMKE NUTaHuA B6e3 Bo3epaTta Ha kopnyc (TN-S).

Ecnu 3CY AC pgomxHa bbiTh IT oT nctouHuka nutaHua TN (unv HaobopoT), To JonycKaeTcs UCNonb30-
BaTb W30MMPYIOLLMA TpaHcdopmaTop, cooteeTcTayowmnin M3K 615568-2-4 (U, oo 1100 B AC, makcumanbsHas
HOMWHanbHast MoWHOCTE 25 KBA ona ogHodasHon mnu 40 kKBA gnsa TpexdasHoi ceTtn), obecnevmBatoLumii
rafibBaHWYECKYIO PasBA3Ky Mexay NepBUYHON M BTOPUYHON 0OMOTKaMu, Npy 3TOM BO BTOPUYHOW(bIX) Lienu(ax)
BbINOMHAKTCS COOTBETCTBYOLLME MEPONPUATUS.

Ecnu npumensoT ogHodasHyw 3CY AC Hanpsikennem 110 B ¢ nutannem oT mctodHuka IT unu TN u
TpebyeTcs obecnedynTs NOBLILEHHYH Be3onacHOCTL, TO AoMNYyCcKaeTcs UCMONbL30BaTh Be3onacHeIil N3onmnpyto-
wmia TpaHchopmaTop, cooTBeTcTByOWMA MOK 61558-2-6, cHWxan oxnaaeMmoe HanpskeHUe NPUKOCHOBEHMS
U,0063,5B (MpW 3TOM LIeHTpankeHbIA OTBOA BTOPUYHON OBMOTKM OOMKEeH ObITh 3a3eMIeH).

OnekTponuTtaHne 3CY AC gonyckaeTca NpoBoAUTh OT uctodHMka DC uepes npeobpasoeatens DC/AC,
obecneqnBaloLL i ranbBaHNYECKYD pasBaA3Ky MeXy BXOOOM W BbIXoaoMm, 4To no3sonset 3CY AC (ogHodas-
HOW Mnu TpexdhazHon) 6biTh IT unn TN B 3aBMcKMMOCTM OT HeobxogmmocTu. MNpeobpasosatens DC/AC Takke
MOXKET UMEeTb NepeMeHHY 4acToTy. AHanornyHeiM ob6pa3oM JonyckaeTcs MCnonb3oBaTh npeobpasoBaTenb
AC/AC, obecneumnBaroLLMii ranbBaHUYECKY0 pa3BasKy U noseonsawwmnin ACY (ogHodasHon unu TpexdasHo)
pabotatk B pexume IT unu TN, B 3aBUCUMOCTU OT HeobxogumocTu. MNMpeobpaszoeaTtens AC/AC Takke MOXeT
MMEeTbL NepemMeHHyto YacTtoTty (HYPI).

MpumevyaHue — [nda cynoB ¢ MeTannMyeckumM Kopnycom Gonbluas nnollanb NonepeyHoro cevyeHns metanna
Ana NyTen Bo3epaTta 3a3eMseHns No3BoSiAeT UCNoNb30BaTh NPOCTOW METOA 3a3eMiieHus U coeanHeHus (cuctemel TT, TN
1 IT), Npy KOTOPOM HETOKOBeOYLIMe YacTu MOryT OblTb CO8AMHEHbI HEMOCPEACTBEHHO C KOPMYyCOM CyaHa.

CyaHO ¢ HEMETaNMMYECKUM KOPNYyCOM AO0MKHO 6biTh 060pyA0BaHO 3aWUTHBLIM NPOBOOHWKOM, KOTOPbIN
MOKET BbITb HE COEIMHEH C HeRTpanbHbIM NpoBoAHUKOM (TN-S) unu coeguHeH ¢ Hum (TN-C).

6
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4.4 YcTpoiicTBO gpyroro anekTpuveckoro oGopyaoBaHMA M Ueneid Ha GopTy manoro cygHa
C OGLUMM MCTOYHUKOM 3HEpPruu Kak ONsA CWUMOBOW YCTAHOBKMU, TaK U AONs 3MNeKTPOYCTaHOBOK
oblero HazHa4YeHUA

4.4.1 CucteMbl NOCTOAHHOrO TOKa

B cuctemax DC obopygoBaHue v Lenu JonyckaeTcs NogKMioYaTh K TOMY e MCTOYHWUKY MUTaHWs, YTO U1
OCY, cnegytowmm obpasom:

a) ecnu 3CY DC TpebyeTt m3onauum oT 3emnu, Kak ykasaHo B 4.3.2 a), opyroe obopyaoosaHue u Lenu
OOMKHbI BbITh MOAKMKOYEHbl HEMOCPEACTBEHHO K 0bwemy(uM) uctovHuky(am) DC, npu 3TOM OHW OOMKHbI
OblTb MOMHOCTLID M3ONMPOBAHbI OT 3EMMNKU C NPUMEHEHWEM ODLUEN CUCTEMbI KOHTPOMS COMPOTUBIEHUSA M30-
nguMKn, Kak ykasaHo B 6.3. Bce anemeHThbl anekTpoobopydoBaHusi NN NOAKITKYEHHAs OKOHeYHas Lenb SOMK-
Hbl ObITb OCHaleHbl YCTPOWCTBOM 3allMTbl OT CBEPXTOKOB/OTKA30B [aBTOMaTM4eCKMM BhIKHOYaTenem wunm
npefoxpaHuTenem(siMu)], KOTopoe B crydyae MOMHOCTHH W30NMPOBaHHOW CUCTEMBI JOMKHO OTKM4YaTe 0ba
nontoca 3alMTHOMO YCTPONCTRA,;

b) ecnu 3CY wnu gpyroe obopynoBaHue OOMKHbI BbITh NOMHOCTLIO N30MMPOBaHbI, a YacTb 0bopynoBa-
HWS 3a3eMJIEHO MO MUHYCOBOMY MPOBOAY MMM HAoBopOoT, N0 MUHYCOBOMY NpoBoay 3aszemneHo 3CY, a gpyroe
obopygoBaHe NOMHOCTLI0 M30NUPOBaHO (MNU NpeacTaBnsieT coboi TPEXNPOBOLHY0 CUCTEMY C 3a3EMIMEHM-
€M LieHTpanksHOW TOYKM), TO TaM, rae BbIXoA(bl) MOXHO CKOH(PUIypVMpoBaTh B 3aBUCUMOCTM OT CUTyauUuK Kak
MONHOCTbLIO U30NMPOBAHHLIE, C 3a3EMMEHUEM N0 MUHYCOBOMY MPOBOAY WUIN C TPEXNPOBOAHLIM 33a3EMIIEHUEM,
MeXay BXOAOM M BbIXOL4OM AOMNyCKaeTcsi Ucnofib3osate npeobpasosatenn DC/DC ¢ ranbBaHMYeCcKo pasBas-
koir. OCY, anemMeHTbl 3NeKTpoobopyaAOBaHUA UMM OKOHEYHas Lenb, nogkntoyeHHan Kk npeobpasosaTenio
DC/DC, pomnxHbl 6bITb CHabXeHbl YCTPOWCTBOM 3aLLMTbl OT CBEPXTOKA/HEMCNPAaBHOCTN [aBTOMATUYECKUM Bbl-
KnoyaTenem Unu npefoxpaHutenemM(siMu)], a B cny4vae nonHocTL0 usonuposaHHon 3CY, apyroro obopynosa-
HWUA UMK OKOHEYHbIX Lienei 3alMTHOe YCTPOMCTBO AOMKHO OTKMovaTh oba nonwca uenu, nutatowen obopy-
LoBaHWe unu uenu. BxogHas uenb kaxgoro npeobpasosatens DC/DC gomnkHa ObITh 3allullieHa yCTPONCTBOM
3alWUTBl MO MaKCUMarbHOMY TOKY B MCTOYHWKE NMUTaHUS;

c) obopynoBanne M uenu DC, paccyuTaHHble Ha pasnNUYHOE HanpsKeHwe, AONYyCKaeTcs MoOKo-
yaTb K 0BLeMy UCTOYHUKY nuTaHusa depe3 npeobpasosatenu DC/DC, kaxabli U3 KOTOpbIX cHabxeH BXxopn-
HbIM W BbIXOAHBIM YCTPOMCTBOM 3aLUUThl OT CBEPXTOKA/HEUCNPABHOCTY [aBTOMaTUYECKMIA BhIKIOYATENL UMK
npenoxpaHuTens(u)], Kak ykasaHo B nepeducneHnn b) eeiwe. Ecnu npeobpasoeatenu DC/DC nmeloT raneea-
HUYECKYID Pa3BA3KYy MexAy BXOLOM W BbIXOLOM, NOAKMYeHHOe 0BopyaoBaHWe UMK Leny OoMycKaeTcsl KOH-
hUrypupoBaTth Kak NOMHOCTbI WM30MMPOBaHHLIE, UMW OHW OOMXHbI UMETb 3a3eMIEHHbI MUHYCOBOW NPOBO-
OHVK NMBO UeHTpanbHbIA NPOBOA B TPEXNPOBOAHbLIX CUCTEMAX;

d) obopyagoBaHue AC u okoHe4Hble Lenu (Bknyas ICY AC) gonyckaeTcs NogknioyaTh K obulen cucte-
me DC uepes npeobpasosatenu DC/AC, BbixoAHOE HanpsxeHue KoTopbix B cnyyae YPM7?) AC umeet nepe-
MEHHYI YacToTy/HanpsikeHue. Kaxablid anemeHT anekTpoobopynosaHus AC Unu nogkntoyeHHas oKoHeYHas
Lenb JoMMKHb! BbiTh OCHAaLLEHbl YCTPOMCTBOM 2alUnThl OT CBEPXTOKOB/OTKA30B [aBTOMATUYECKUM BhIKNKYaTe-
nem unu npegoxpadutenemM(amu)] n, npu HeobxogumocTtu, Y30, a Takke TpebyeTca yCTaHOBKA COOTBETCTBY-
towero o6opynoBaHUA UMM KOHMUIrypauus OKOHEYHbIX Lernel Ha Bbixode npeobpasosaTens.

4.4.2 CucteMbl NepeMeHHOro Toka

B cuctemax AC obopynoBaHue 1 Lienu JonycKaeTcs NOAKMYaTE K TOMY e UCTOUYHUKY MUTaHUA, YTo U1
JCY, cnegywowmnm obpasom:

a) ecnu 3CY AC TpebyeT uzonauum ot 3emnu (IT) U 3anMTaHa oT UCTOYHMKA, OTMMYHOrO OT IT, u/unn
ecrny HoMWHanbHoe HanpsbkeHne ICY AC IT oTnvyaeTca OT HOMUHANBHOIO HAMPSKEHWUS UCTOYHMKA MUTa-
HWS 1 Apyroro obopyaoBaHWs W Lenu, NOAKMIYEHHbIX K MCTOMHWUKY MUTaHWA, TO 4ONYCKAeTCs NOAKMYEHNE
OCY AC uepes n3onupywmin TpaHcopmatop, cooteeTcTBYOWMn MOK 61558-2-4, KoTopbi obecneynsaeT
M30MAUNI0 MeXOY NepBMYHOR N BTOpUYHOM obMoTkamm unu npeobpasosatenem AC/AC. Bce anemeHTbl 3CY
unu uens(u), NnogknYeHHas(ble) K BTOPUYHON 0BMOTKe M3onupylollero TpaHchopmaropa unv Beixogy npe-
obpa3soBartensi, 4OMKHbI ObITe CHabXeHbl YCTPOMCTBOM 3aLLUThl OT CBEPXTOKA/OTKA30B [aBTOMATUYECKUN Bbl-
KrntoyaTtens unu npegoxpanutens(u)], a ACY v uenu IT HeoBX0AMMO KOHTPONUPOBATE HA NpegMeT 3amMblKaHus
Ha 3emnio (3asemneHust) cornacHo 6.4. Bce nepBuyHbIe Leny uzonupytlowero TpaHcdopmatopa 3CY unn
npeobpaszoeatens AC/AC gomkHbl BbiTb 3aLLMLIEHbl YCTPONCTEBOM 3alUThl MO MakCUManbHOMY TOKY B WC-
TOYHMKE MUTaHWUS;

) YempaneHa mexHuyeckas owubka opuauHana, 20e emecmo VFD (YPr1) npugedero VS.
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b) B kavecTBe ansrepHaTuBbl, ecnu 3CY AC nuTaeTca HEMOCPeACTBEHHO OT UCTOYHKMKa AC, npudem kak
3CY, Tak N UCTOYHUK NUTaHMS UMetT 0By koHurypauuto cuctemsl (Tun [T, TT unu TN), To snekTponuTtaHune
OpYroro anekTpuyeckoro 0bopyLoBaHUs U Lenein, TpedbyrLwmux opyroi(1ux) KoHUrypayumm(in) unm HoMuHannb-
HOro ToKa gonyckaeTcs oT uctodHuka AC yepes nsonupyoLnin(ve) TpaHcdopmartop(bl), COOTBETCTBYIOLLMIA(E)
M3K 61558-2-4, obecneunBaroymii(e) N30NALMIO MeXOy NepBUYHON U BTOPUYHOW OBMOTKaMK, UNu npeob-
pazosatenu AC/AC ¢ COOTBETCTBYIOLUUMM CXEMaMMW, KOTOPLIE 3aTEM BbIMOMHAKTCH HA BTOPWYHbLIX BbIXOAHbIX
genax (IT, TT, TN-C unu TN-S). Bce anemeHTbl 3nekTpoobopyqoBaHMsa UM OKOHEYHbIE LIenn, NOAKIOYeHHbIe
Takum o6pasom K BTOPUYHOM OOMOTKE M30MMPYHLLEro TpaHcopMmatopa unn Beixody npeobpasoBaTtens
AC/AC, nomxHbl BbITb CHabXXeHbl YCTPOMCTBOM 3aLLUMUTEI OT CBEPXTOKA/OTKA30B [aBTOMAaTUYECKMM BbIKMNHOYaTe-
nem unu npegoxpaHutenem(amu)] u, npu HeobxogumocTu, Y30. Ecnu HeobxoomMmo nogknodnts GesonacHo
M30NMpoBaHHOe 0bopyaoBaHUe UNU Luenu (T. . MOHWKEHHOe HU3Koe HanpskeHue AC 63,5 B/0/-63,5 B) oTHo-
CUTENbHO 3eMMW, TO LONYCKAETCH UCMNONb30BaTh 3aLMTHbIA M30NUPYIOLWMIA TpaHcopMaTop, COOTBETCTBYHO-
wuin MOK 61558-2-6. Takke JonyckaeTcsa MCNONb30BaTh OTAENbHbIE TpaHChOpMaTopbl CBEPXHU3KOIO Hanpsi-
*eHus (Ge3onacHoro CBEPXHU3KOro HaNpskeHus ) (HanpuMep, AN uenei oceelleHns). Bce nepeBuyHble uenm
n3onupyrollero/6esonacHo n3onupyollero TpaHcchopmaTtopa unu npeobpasopartena AC/AC pomkHbl BbiTb
3alUMLLEeHbl YCTPOMCTBOM 3aLUMUThI N0 MakCUMarbHOMY TOKY B UCTOUYHUKe AC;

c) obopynoeaHue u uenn ICY DC [koTopble MOryT nogaepxueatecs GaTapeein(amu)], gonyckaeTcs
nogkntodaTe Kk cucteme AC yepes npeobpasoatens AC/DC (unu Beinpsmutens). Bece anemeHTol 3CY unu
LPYroi OKOHEYHOW Lenu, NoaKNiYeHHbIe K Bbixoay npeobpasosaTens AC/DC unu cucteme DC ¢ baTapeiHbim
NUTaHNEM, OOMKHbl ObiTb CHabXeHbl YCTPOWCTBOM 3aLUUThl OT CBEPXTOKa/HEWCNPaBHOCTW [aBTOMAaTUHECKMIA
BbIKMOYaTENb UMW NpefoxpaHuTens(un)], a B criyyae NonHOCTLI0 M30MMPOBAHHOW CUCTEMbI 3aLLMTHOE YCTPOM-
CTBO JOIMKHO OTKMYaTe 0ba nomnwca, U cucTeMy HeobXOOAMMO KOHTPONMWPOBAaTh Ha HU3KOE COMPOTUBMNEHUE
M30NsAUKUK, Kak ykazaHo B 6.4. Bce npeobpa3zosatenn AC/DC gomkHbl DbITh 3alUMLLeHbl YCTPOWCTBOM 3aLLUThI
Mo MakcumManbHOMY TOKY B MCTOYHKUKe AC.

4.5 DakTopbl OKpyXKatoLen cpeabl

4.5.1 3CY gomxHa ObITb CNPOEKTMPOBAHA C YYETOM YCINOBUIA, B KOTOPLIX OHA NpeAHa3HadeHa ans uc-
nons3oBaHua. MNMpyu HeOBXOAMMOCTU CneayeT TakKe YYMThIBATbL AMAaNa3oH TEMMNepaTyp OXNaXAeHWUs Hemnog-
roToBrneHHon sogon go 35 °C.

4.5.2 BeHTUnsiuMA gorkHa GbiTe OCTATOYHOW ANS NOAAEepXKaHWa TEMNEepPaTypbl OKpYXXatowen cpeabl
Ha YpPOBHE WX HWKe MakCcMManbHOW, NPy KOTOpoi obopynoBaHWe paccHuTaHo Ha paboTy. Obonodvkn ons
anekTpoobopynoBaHus AOMKHbl GbiTb MEXaHUYECKM MPOYHLIMUW W XKECTKMMKW W yCTaHaBNMBaTbCH TakuMm o6-
pazom, 4Tobbl Ha 0O0OpyAOBaHWE He BIUMAMM UCKaXeHUs, BUBpaLm UNn ABMKEHUS KOHCTPYKLUWW CyaOHa, BO3-
HUKaoLWKe NpyY HOPMAaIbHOW 3KCnnyaTalMyM Manoro cyaHa.

4.5.3 EcTtecTBeHHOe BO3QYLUHOE OXNaxOeHWe 3alUTHbBIX 060MoYeK OOMKHO ObITb CNPOEKTUPOBAHO C
OOCTATOYHbLIM KONMWYECTBOM BEHTUMNSLUMOHHBIX OTBEPCTUA UMW OOCTATOYHOW OXNa)aawlen noBepXxHOCTbH
4Ns paccevBaHus Tenna, 4Tobbl 3akpeiToe obopynoBaHue paboTtano B npegenax pacyHeTHbIX TeMneparyp.

4.6 DnekTpUYecKue XapaKTepUCTUKU

3nekTpuyeckoe W aNeKkTpoHHoe o6opyaoBaHue AOMKHO OYHKLUMOHUPOBATL NPW HOPManbHbLIX U3MeHe-
HUSIX HanpsKEHUS U YacToThl, a TakkKe NpY rapMOHUYECKUX UCKaKEHUAX, KOTOPbIE MOTYT BO3HUKHYTL B QCY
NPy HOPManbHOM IKCMNyaTauMmn, BKIOYas KpaTKoBpeMeHHble neperpysky, BbiaBaHHbIe 3anyckom 3CY, Ges
noBpexaeHnin, OTKNIYEeHWn Unu neperpesa.

OcHoBHble orpaHuyeHua cuctem DC v cBA3aHHble ¢ HUMK TpeboBaHMA 3akMio4alTcsa B TOM, YTO OHM
OOMKHbI BbITE CNPOEKTUPOBaHLI ANs paboTel B Npefenax cneayrwmMx 3HaueHuin napaMeTpos:

a) ponyck HomuHaneHoro HanpskeHus DC Ha BeiBoAax Gatapewu, npu KOTOPOM LOMKHO paboTaTk BCe
obopygoeanue DC, coctaenseT oT MuHyc 25 % go nntoc 33 %;

b) OCHOBHLIE 3MeKTpUYECcKne CUCTEMBI CyaHa OOMKHLI 0cTaBaTbesl PaBoToCcnocoBHLIMKU NPKU MUHUMATb-
HOM HanpsXeHWU Ha BbLIBOAAX aKKyMYnATOpHOR BaTapeu;

c) ecnu B KadecTBe cuctem nutanma DC ucnonbayrotea KomBuHauMK 3apagHbIX yCTpoicTs 1 Batapei,
crnedyeT NPUHATL COOTBETCTBYHOLLME Mepbl AN NOAAEPKaHMA HAaNPsHKeHWs B YCTAHOBMNEHHbLIX npedenax Bo
BpeMs 3apanku, 6bicTpoi 3apaaku 1 paspanku batapei.

OcHOBHbIe orpaHuyeHus cuctem AC 1 CBA3AHHbIE C HUMKW TpeBGoBaHUS 3aKMHYaTCd B TOM, YTO OHM
AOMKHbI BbITh CNPOeKTUPOBaHLI Tak, YToGLI paboTaThk B Npegenax cneayrolwmMx 3Ha4eHUn napameTpos:

a) yacToTa: 5 %;

b) HanpsbkeHwe: oT +6 % go —10 %;
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C) OOMHOYHBIE FTApMOHUYeckue nckaxeHus: < 3 %;
d) obwme rapMoHu4eckme nckaxernns: <5 %.
YPM AC pBomkHbI COOTBETCTBOBATL KOHCTPYKTUBHLIM NapameTpamM M3roToBUTENS.

4.7 ObopynoBaHue

4.7.1 TpaHcchopmaTopbl

TpaHcdopmaTtopbl, MCMONb3yeMble 4NA NMTaHWUs, OCBELLEHWUS U B Ka4ecTBe cTaTMyeckux npeobpasosa-
Tenemn, NyckoBbiX TPAHCOPMATOPOB, CTaTUYECKUX DanaHCMpOoB, HACbILWaLKUXCH peakTopoB U npeobpasoBsa-
Tenen, BkNto4asa ogqHodasHble TpaHcdopMaTopkl MOLWHOCTEH MeHee 1 KBA v TpexdhasHble TpaHcdhopMaTopl
MOLLHOCTLIO MeHee 5 KBA, oomxHbl cooTBETCTBOBATE TpeboBaHuam M3K 60092-303.

WM3onupytowme TpaHcopmaTopel 06Lero HazHauveHWs AoMmKHbl cooTBeTcTBOBaThE MOK 61558-2-4.

TpaHcthopmaTtopbl cnefyeT ycTaHaBnMBaTh B XOPOLUO BEHTUNMPYEMbIX nomeleHnax. Mx coeguHeHus
AOM¥HbI BbiTh 3aLLMLLEHbl OT BO3MOXHbBIX MEXaHWHECKUX MOBPEXOEHWA, KOHOEHCAUUM W KOPPOo3Wu. TpaHc-
dopMaTopbl C XUOKOCTAMU, COAEPXKaLLMMK NONNXITOPUPOBaHHbIE AUGEHUTTLI, MCNONb30BaTh HE [OMYCKaeTCs.

4.7.2 MpeobpaszoBartenu

lMpeobpa3zorartenu (kak NpaBuo, NONyNnpoBOAHWKOBLIE) AOMKHEI COOTBEeTCTBOBaTE MOK 601461).

lNMpeobpa3zoBaTtenu crieqyeT yCTaHABMMBATL B COOTBETCTBUM C MHCTPYKUUSAMUW M3rOTOBUTENS KOMMOHEH-
TOB Takum obpasom, 4Tobbl OHM paboTanu B Nnpefenax NpPoekTHbIX creuudukaymi.

Mpnmevanue — WCO 13297:2014 (pasgen 15) cogepxut TpeboBaHUA K MHBEPTOpaM WU MHBEpTOpam/3apsa-
HbIM ycTporcTBam ans Beixogos AC go 250 B AC u Beixogos DC 12, 24 n 32 B.

4.7.3 OBurartenun
MpumeHstoT Tpebosanus M3K 600342/,

4.8 OGONOYKK 1 orpaxaeHus

4.8.1 Yactn anekTpooBopynoBaHus, HAXOOAWMECH MO HanNpsXKeHWeM, OOMKHbI ObiTh 3allMLLEHbl OT
CNy4aliHOro NPUKOCHOBEHMWSA C MOMOLLLI0 0B0M0YEK UK OrpaKaeHns.

4.8.2 [Ins gocTyna K pacnonoXKeHHbIM B 000M04Kax 4acTsM 3MeKTPUYECKON CUCTEMBI, HaXo4aLWwmMmest
nog HanpsbkeHuem, HeoBxo4MMO MPUMEHEHME PYYHbBIX MHCTPYMEHTOB, Ui 0bonovka (orpaxoeHue) JoMmKHbI
MMeTb CTeneHb 3awWnTbl He Hke |IP2X. bonee nogpobHasa MHdopMaLuKs 0 COOTBETCTBYHOLMX knaccax I[P npu-
BegeHa B MCO 10133:2012 (paszen 9), MCO 13297:2014 (pasgen 12) un MOK 60092-507:2014 (nyHkT 4.7).

4.9 WpenTndukaumsa obopynoBaHMa U NPOBOOHUKOB

4.9.1 MapkupoBka anekTpoobopygoBaHusa U 060noveK AOMKHbl BKMOYaTS!
a) HavMeHoBaHWe M3roToBMUTENS;
b) Homep unn obo3HaveHne mogenw;
C) aneKkTpu4yeckMe HOPMMPOBAaHHbIE MAapaMeTpbl B BONMbLTAX U aMrepax Wiu BonsTax WM BaTTax;
d) dasy u 4yacToTy, ecnv NnpUMeHUMO;
e) cepTudmKaT cooTBeTCTBKUA (Mpy HeobxogumMocTw).
4.9.2 Kabenwu n npoeofja JOMKHLI MMeTb MapKupoBKy. [TpoBogHuKKM c HanpskeHnem Bonee 50 B DC
OOMKHbI UMETb MPaBWIbHYI NOMNSPHOCTL M BbITh OpaHXeBoro LBeTa Uiy 06o3HayYeHbl UHbIM obpasom. MNpo-
BOAHWKW AN cucTem, paboTawwmx c HanpsbkeHneM Bonee 250 B AC, Tawke gomkHbl BbiTb 0603HAYEHbI.

4.10 PazgeneHue cUCTEM NOCTOAHHOIO U NEpPeMeHHOro ToKa

CyaHo, obopyaoBaHHoe anekTpudeckumun cuctemamu DC n AC, gomkHo umeTh pacnpeneneHue DC u
AC nnBo oT OTAENbHbIX pacnpefenuTenbHbIX WMTOB, NMGo 0T 06LLEero pacnpenenMTEensHOro LWKTa, B KOTOPOM
CeKLMW NOCTOAHHOTO M NepeMeHHOro ToKa SIBHO OTAEeNeHsbl Apyr OT Apyra.

4.11 PyneBoe ynpaBneHwe U ynpaBneHue OpoccefibHOW 3aCroHKOMN

ONeKTpUYecKne/aNnekTPOHHbIE CUCTEMbI KOHTPONSA PYMNEBOro yrnpasneHwus, ABMKEHWEM Bneped/Hasaf,
a TakKe CKOpPOCTbI0 MW MOLLHOCTBID OOMKHBI COOTBETCTBOBaTh TpeboBaHusam MCO 25197 (cm. Takke pas-
genb).

1) 3amenen Ha M3K 60146-1-1, MAK 60146-1-2, M3K 60146-1-3.

2) Cepusi cmandapmoe M3K 60034 exnrovaem cmaHdapmsi ¢ 06LuM HauMeHosaHueM «MatuuHbl snekmpuyecKue
spaLyarouyuecs».
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4.12 3nekTpomMarHUTHasa coBMecTumocTb (IMC)

OnekTpuyeckoe 1 anekTpoHHoe obopyaoBaHWe 4OMmKHO cooTBeTcTBOBaTh M3K 60945.
Pykoeoagcteo ICOMIA 49-131), pekoMmeHayemMas npaktuka IMC manbix cydoB, BKMOYAET PYKOBOACTBO
no npakTuyecknm ncnbitaHmam OMC Ha manbix cygax.

4.13 OnekTpoobopyaoBaHue BONU3N akKKYMYNATOPHLIX BaTtapen

Bce anekTtpoobopynoBaHue, pacnonoxeHHoe pagom ¢ batapeei, 6atapeiHbim 6nokom mnu 6atapei-
HOW FPYyNnoi, KOTOpble MOTYT BblAENSTb FOPHYMIA ras unu BeLecTsa, AOMKHO ObiTh 3aLUMLLEHO OT Bocnname-
HeHusa B cooTBeTcTBUM ¢ MCO 8846 unu M3K 60079.

MpumMmeyaHue — Bce Batapen Ha OCHOBE CBMHLIA MOTYT BbIAENATL FOPHOYMIA ras.
4,14 OnacHble 30HbI

4.14.1 3oHbl 1 0BopyaoBaHMe, KOTOpble MOMYT NOCTaBUTL NOA Yrpo3y 6e30MacHOCTL 3KMnaxa (Hanpu-
Mep, aKKkyMynaTOpHbIe NoMeLLeHWUs, pacnpegennTenbHble WUTLI/YCTPONCTBA), A0MKHbI ObITh:

a) [OCTYMHbI TONMBKO C UCMONb30BaHWEM UHCTPYMEHTOB UK KITHOUeil;

b) MapkupoBaHbl B COOTBETCTBUM C ONACHOCTLH, KOTOPYIO OHWU NPeaCcTaBnsioT.

4.14.2 OBGonoyku, 3aKkpbiBaloLL Ve aMeKTPUYEcKne CoedqUHEeHUs 1 akkyMynaTopHble GaTapeun, MapkupyoT
Anst 0603Ha4YeHUss onacHoCTeln NOCPeACTBOM 3HAKOR, NPeACcTaBeHHbIX Ha PUCYHKe 1, ecriv 9TO NPYMEHUMO.

MpeoynpexaeHue: MpenynpexaeHne ob MpenynpexneHue: 3anpellaeTcs
O6Lee npegynpexaeHue 3NEeKTpUYECcTBE: Pwck BoaropaHus WCMOMb30BaHUE OTKPLITOMO
CO 7010-W001 WCO 7010-W012 NCO 7010-W021 IIEAMEHY,; UCTOSHNKOR

BO3ropaHua, KypeHue

MCO 7010-P003

lMpedynpexaeHue: MpeaynpexaeHue: [NpoYTuTe pyKOBOACTRO
3apsaaka akkymynstopa KopposunoHHoe BellecTBo nonb3oBaTens
MCO 7010-W026 MCO 7010-W023 MCO 7010-M002

PucyHok 1 — 3Haku BesonacHocTU

5 OpraHbl ynpaBneHusi, MOHUTOPUHT, CUCTEMHbIE ONOBELLeHUsA
W CUTHanbl OTKITIOYEHUA

51 aneKTpIPI'-IECKDBISHEKTPOHHOG ynpaBneHue anekKTpu4eCKMMu CUNOBLIMU YyCTaHOBKaMH

5.1.1 dnemeHTbI ynpaBneHus

CurcTeMbl ynpaeneHuss AOMKHBI KOHTPOMMPOBaTh, @ TakKe OrpaHWYMBaTh MOTOK 3MEKTPUYECKOW 3Hep-
ruun, 4ToBbl NpefoTBpaTUTL NOBpPEXAEHNE Mexay baTapeel W/unm ncTodHWKammn nutaHua u ICY B niobom Ha-
npaeneHny. 370 TpeboBaHWe ABMNSAETCS OOMNOMHUTENbHBIM K Haanexallen 3aumTe yCTaHOBKMA OT CBepXToka.

1) International Council of Marine Industry Associations — MexdyHapodHsiii cogem accouuayuli MopcKoli
MPOMBILUIIEHHOCMU.
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CriegyeT OTMETUTb, 4TO rpebHo(ble) BUHT(bI) MOXET (MOryT) MpogomkaTh BpalllaTbCs, KOrga Manoe CygHo Ha-
XOOWUTCA Ha Xoay, BCNeAcTBME MHepLKUW BpallawLllerocst 06opyaoBaHua U/Mnu ABUXEHUS CyQHa Nno Boae npu
BbIGOpe HelTpanbHoR nepegayun Nubo BCneacTBMe aBapUHONM OCTAHOBKU UK cpabaTbiBaHWA BbIKMOYaTENS!
OTKMKYeHWsA BaTapen. B cnyyae TAroBbIX ABUraTenei ¢ NOCTOsIHHLIM BO30YXAEHUEM JOMKHbI BbiTh NPUHATHI
cneumansHble Mepbl NPeAoCTOPOKHOCTM B LIENsX NpefoTBpalleHnsi BOSHUKHOBEHWUSI OMACHOTO HaMPSiKEHWs B
cucTeme.

CnepgyeT Takxe y4nTbiBaTb BUSHWME aBAPUAHOTO OTKITKOUYEHUS HA KPUTUHECKNE KOMMNOHEHTbI CUCTEMbI.

OpraHbl ynpaenexusa JCY, kak npaBuno, BKMOYakoT B cebs cneaytoLlne opradbl yNpasneHus 1 Nepeknto-
yaTenu Ans Kaxgon cMcTeMbl TArOBOro ABMraTens/rpeGHOro BUHTa B 3aBUCMMOCTH OT KOHCTPYKLUMM CUCTEMbI:

a) ynpaeneHue BKnwdeHuem/BoiknoveHuem 3CY ans kaxgon 3CY (Hanpumep, 3anyck/ocTaHOB TSro-
BOro reHepaTopa, BKMoYeHWe/pa3MbIKaHMe aBTOMATUUYECKOrO BhIKNHOYATENS UMW KOHTaKTopa Tarosoi GaTa-
pew, BKMYeHWe/pasMbikaH1ne aBToMaTnyeckoro Bblknovatens CY B rmaBHoW anekTpuyeckon cucteme). He-
0bxoanmo NpegycMoTPETh BO3MOXKHOCTb BNOKMPOBKM NEPEKNoYaTENs BKIMHOYEHWA/BLIKIMIOYEHWSA B NONOXEHWUN
«BBIKIIOHEHO»;

b) ynpaeneHue Bnepen/HelTpans/Hazag;

C) ynpaBneHWe 4acToTOW BpalleHus rpebHoro BUHTA.

OpraHbl ynpasneHus b) u c) gonyckaetca ob6beauHsTs B 0bLlee YCTPOMCTBO yNpaBneHns Ansi Kaxaow
CUCTEMBI TATOBOro ABuraTens/rpebHoro BUHTA.

Mpumeuvanne — B WCO 25197 npeacraBneHbl nogpobHble KpUTEPUM TUMOBLIX UCMLITAHUA Ha MEXaHUYECKUE,
akonornyeckne u AMC onia Takmx aNeKTPUYeCKUX/3NEeKTPOHHbBIX CUCTEM PYNEBOro yNpaeneHus, NepeknoyeHns nepeday
1 APOCCENbHON 3aCNOHKW, NpefHa3HavYeHHbIX AN5 UCNoMb30BaHWA Ha Manblx cydax.

5.1.2 ABapuiHbIA OCTaHOB

Ona 3CY gomkeH ObiTe NpegyCcMOTPEH KHOMOYHbIA BbIKMOYaTeNb «aBapUiHbBIA OCTaHOB» UMW aHamno-
rmyHoe ycTpoicTBo. Heobxoammo, 4Tobbl BhIKNIOYATENL «aBAPUAHBIA OCTAHOBY» (MNW aHANorM4YHoe yCcTPOoR-
CTBO) DNOKMpORBAancs nocrne HaxaTusa U MMesT BO3MOXHOCTb PYYHOrO OTKITOYEHMs BrOKMPOBKKM TOMBKO B MO-
MOXKEHWWN YNpaBneHns pynem/KoOHTPONs Np1 HeRTpanbHOM nonoxeHun. Llenb aBapuitHoro octaHoBa OSKHA
obecneunBaTb HEMeONEHHOE OTKITHYEHWE NUTaHUA cooTBeTcTBYOLWeln SCY npu cpabaTbiBaHUK BbIKMHOYATE-
NA «aBapyMNHbIN OCTAHOBY.

W3onupytowmia Bolknoyatens 6atapev [onyckaeTcs MCNoNb30BaTh B KAYECTBE aBapWMHOMO OCTaHOBA,
eCrny OH COOTBETCTBYET TpeboBaHWsIM 3TOro pasgena.

5.1.3 C6poc aBapuHOro OoTKNK4YeHUA

JomxkHa BbbITe NpegycMoTpeHa cuctema cbpoca aBapuiiHoro otknioveHua 3CY, koTopas gomkHa aei-
CTBOBAThL NMPU BEIMONHEHUM CNEeAYHLWNX YCITOBUA:

a) oTcyTcTBue oTknodeHus ICY (gonyckakTcs nepeble NpeaynpeavTenbHble curHansl);

b) nepekniovatens ynpasneHns ABWKEHUEM Brnepen/HenTpans/Hasan YyCTaHOBMEH B HEWTpanbHOe no-
noXxeHwe;

C) perynsiTop 4acToThbl BPaLEHUs BUHTA YCTAHOBMNEH HA MUHUMAaMNLHOE 3HAYEHWE;

d) ycTpOMCTBO «aBapuiHbIA ocTaHoB» (cM. 5.1.2) n/vunu «pazveguHuTens Gatapew» (cMm. 5.1.3) He
BKIMHOYEHbI.

5.1.4 Pexum «[JocTaBb JOMOW»

B cnyyae oTkasa ynpaeneHusi 3CY fomkeH ObiTb NpeaycMOTPEH PyYHOR aBapuinHbIi pexuMm ynpasne-
HWS UNKW anbTepHaTUBHbIE CPEACTBa ANA NepemeLLeHus cygHa B 6e3onacHoe MecTononoXeHWe B COOTBET-
cTBumM ¢ SOLAST).

5.2 Mpubopbl, CUrHaNbl ONOBELLEeHUA U aBapUHUHOTO OTKMIOYEHURA

5.2.1 O6wWwmne nonoxeHns

Ons 3CY gomkHbl 6bITe NPeaycMOTPEHb!, B 3aBUCUMOCTM OT 06CTOATENLCTB, NpUMBopbl, CUrHanbl onoBe-
LLIEHUSA 1 aBapUAHOMO OTKMIOYEHWS.

Ecnu ycTaHoBneHa otaensHas naHens ynpaenenus 3CY, koTopas obecneunsaeT cUrHanksl onoBeLLeHns
M OTKITHOYEHUS, Ha NOCTY PYNeBOro ynpasneHus/KoHTpona AonyckaeTcs UCTonb30BaHue obLero nHamMkaTopa
CUCTEMBI OMOBELLEeHNS WU CUTHaNM3auMM aBapuinHoOro OTKITKYEHUS.

1) International Convention for the Safety of Life at Sea — MexdyHapodHas KOHEEHUUS 1O OXpaHe Yeroeeyeckol]
JKU3HU Ha Mope.
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5.2.2 Pexum paboTbl U COCTOAAHUE

Heobxoaumo npeaycMoTpeTs MHOMKALKMIO CNeayoLWMX pexxumMoB paboThl U COCTOAHUIAL

a) mHaukauws pabodero pexxmma ans cucTem, MCnonb3ylwunx B kadectse ICY koMBGuHauuto gsurarte-
Nneil BHYTPEHHETD CropaHust U 3MeKTpUYECcKUX CUCTEM;

b) cocTosiHme cuctembl (HanpuMep, No4 HanpsKeHWeM/4OCTYMNHA UM HEMCNPaBHOCTb CUCTEMbI);

C) aKkTUBHbIN pexum cuctembl ICY (HanpumMep, BNepea/Hasag unu B pexxume reHeparopa);

d) YacToTa BpalleHUsl BUHTa,;

€) MHOMKaTop 3anaca xofa [HanpuMep, ykasaTenb YPOBHS TOMMMBA UMW MHAMKATOP OCTaBLUErocs 3a-
psaga 6atapen (o1 0 % go 100 %)) ocTaBlweica aHeprM ANs UCTOYHUKA(0B) KaxdoW CUCTEeMBI;

f) wHaukaTop(bl) MowHocTK Ao HopMmupoBaHHon (oT 0 % go 100 % wnwu kBT) wnu Toka(os) DC 6ara-
peun, A.

CnenyeT paccMoTpeTh BO3MOXHOCTL pPaclUMpeHns uanasoHa U3MepeHus 3tux npubopoe Ansg ykasa-
HUsi Ge3onacHON MakCUManbHON MOLLHOCTM UMK TOKa, JONYCTUMbIX B YCNOBUSIX BPEMEHHON NEPErpy3ku.

5.2.3 OnoBeLleHUs 0 COCTOAHUN CUCTEMbI

OnoBeLLeHWs1 0 COCTOSIHAM CUCTEMbI OOMKHbI 0becnedYnsaTbes B 3aBUCMMOCTM OT 06CTOATENLCTB A4S
OCHOBHbIX pabo4mnx unu coctaBHbix Yacten 3CY, Hanpumep:

a) BbICOKas TeMnepaTtypa TAroBOro ABUraTens;

b) BbicOkas TeMmnepaTtypa akkyMmynaTopHoro nomeweHus (3CY ¢ nutaHwem ot Batapen);

C) HWM3KWiA ypoBeHb 3apsga (3CY c nuTtaHuem oT Gatapei);

d) HW3KOe 3Ha4YeHWe CONpPOTUBMNEHMSA N3oNALUK (4NA NOMHOCTLI M3DNUPOBaHHLIX cucTtem DC);

€) OOMHOYHOE 3amblkaHue Ha 3emnto (anga cuctem AC IT);

f) noteps oxnaxaeHus.

5.2.4 CurHanuzauuna aBapuMHOro OTKNKYeHUA

CurHanuaauus aBapuiHOrO OTKMIOYEeHWs OoMmkHa ObITb NpegycMoTpeHa B 3aBUCMMOCTH OT OCHOBHOW
onepauuMn Unn cocTaeBHbix Yacteid ICY, Hanpumep:

a) OTKMHYEeHMEe CUCTEMbI TATOBOMO ABUraTens BCNeaCTBUE NEeperpysku;

b) oTkntoyeHwe geuratens u/unu npeobpasoBaTens BCneAcTBME BLICOKON TeMnepaTyphbl;

C) O4eHb HWM3KOE 3HaYeHWe CONPOTUBIEHWUS U3ONSLMM (AMNs NONMHOCTLI0 N30NMPOBaHHLIX cuctem DC);

d) BTOpOE OTKMHOYEHME NpU 3aMblKaHMK Ha 3emMmio (ansa cuctem AC IT).

6 3awwuTa oT nopaxeHuda aNeKTpu4YeCKMmMm TOKOM

6.1 3awuTa oT NPAMOro KOHTaKTa

6.1.1 YacTtun, Haxogswmecs nNof HanpsbkeHWeM, OOMKHbI ObiTh 3alluMileHbl OT Cry4yaHOro NMpUKOCHO-
BEHWS C MOMOLLbIO 060NoYeK UM NONHOCTLIO MOKPbLIThl OCHOBHOW M30NAUWER, KOTOPYH BO3MOXHO yaanuTb
TOMBKO NMyTEM pa3spylueHus. [opu3oHTanbHbIe BEPXHUE NMOBEPXHOCTU BApbepPOB UMK OrpaxOeHun, K KOTOpbIM
uMeeTca cBoBOOHLIN OOCTYN, AOMKHbBI UMETb CTeNeHb 3aluThl He Huxe IP4X.

6.1.2 Bce oTKpbITbIE YacT, cnocobHble NPOBOAUTL INEKTPMYECKUIA TOK, HO He npeaHa3HavYeHHble AnsA
3TOro, AOMKHLI ObITh 3a3eMneHbl NMB0 Yepes 3almTHeIA NpoBogHuK (AC cuctembl TN-C, TN-S), nubo nog-
KITHO4EHbl K MMHYCOBOMY MOMOCY OBYXMPOBOAHOM 3a3emMneHHon cuctemsl DC, nubo Kk npoBoagy 3aszemneHus
TpexnpoBogHon cuctembl DC nmbo nyTem NpsAMOro NoAklYeHWst K MeTanm4yeckoMy Kopnycy (MOMHOCTLH
nsonupoaHHas cuctema DC u cuctemel AC TT, IT).

6.1.3 OTHOCUTENbHOE COMNPOTUBMNEHME M30NALKMK KAXKO0ro OTAENbHOIrO KOMMNOHEeHTa pacnpenenuTenb-
HbIX CUCTEM CyOHA OOMKHO BbiTe He meHee 500 OM/B gnsa komnoHeHToB DC 1 1000 Om/B gns koMmnoHeH-
ToB AC).

) KpumepuansHoe aHaueHue conpomueneHus U3onayuu 3aeucum om 6euduUHbl paboyeao HanpsKeHUs, Mpu Ko-
mopom pabomaem obopydoesaHue. OOHUM U3 MoGxodo8 fefidemcs UCMoMb308aHue Mopo208kiX 3Ha4YeHUl cornpomus-
TieHUss 8 omax Ofisi yCmaHOoaNeHHbIX QUara3oHo8 HanpsKeHUl 8 pasnuyHbix ycmpolicmeax [cm., Hanpumep, [Npasuna
ycmpoticmea anekmpoycmarogok (MY3), Maea 1.8. Hopmesi npuemo-cdamoyHbix ucnsimaHull]. B Hacmosiwem cmaHdap-
me ucnonb3068aH NOOXo0 OMHECeHUs U3MEPEHHO20 COMPOMUBNEHUS U30NSYUU HenocpedcmeeHHO K genuyuHe pabodezo
HarnpskeHus (cm., Hanpumep, lNpasuna Ne 100 OOH, E/ECE/324/Rev.2/Add.99/Rev.3, npunoxeHusi 5A u 5B).
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6.2 ABTOMaTM4YECKOE OTKITHYEHWNE MUTAHUA SNEKTPMUYECKOW CUNIOBOIN YCTAaHOBKM
NPy 3aMblKaHWM Ha 3eMII0 (3a3eMIneHHbIe AByXxnpoBogHble cuctembl DC u cuctemsbl AC
C 3a3eMNneHHOWN HeNTpanksio)

[na sazemneHHbIx gByxnposogHbix cuctem DC wnu gna AC cuctem TN-C, TN-S u TT 3awinTHOE YCTPOW-
CTBO (NpedoxpaHuTenb, aBTOMaTUYECKMIA BbIKNOYaTeb) AOMKHO aBTOMaTUYeCcku oTKoYaTh nutadme CY B
clly4ae HeMCnpaBHOCTN MeX4y TOKOBEdYLMMK YacTAMM U OTKPbITEIMU YacTAMMW CMCTEMbI, CMOCODHBIMK Mpo-
BOAUTL ANEKTPUYECKUIA TOK, HO HE NpegHas3Ha4YeHHbIMKW N8 3TOro, B COOTBETCTBMM ¢ Tabnuuen 1. YpoBeHb
3Ha4YeHWs CBEPXTOKA UIMM yCTaBKa OTKINIOYEHUS ONpeaensatoTca Xxapaktepuctukamu 3CY, a napameTpbl 3aLLMT-
HOTO YCTPOWCTBA — 3Ha4YEeHWEM OXMAAEeMOro Toka KOPOTKOrO 3aMbIKaHWA OT UCTOYHMKE MUTAHWA CYMMAapHO C
TOoKamu npeobpasoeaTenein/TAroBbIX ABUratenemn, a Takke TOKOB Bcex npeobpasosaTtenei npu nNogkmoyeHum
K 0DLleMy MCTOYHUKY anekTpuyeckoin aHeprim DC nnm AC.

HomuHanel npepoxpaHuTenen W ycTaBkM cpabaTbiBaHWA aBTOMaTWHECKMX BbIKMHOYaTENEen OOMKHbI
onpenensaTbcs B COOTBETCTBMM C 7.2, @ MAaKCUMarnbHOe Bpemsl OTKITIYeHUs ykasaHo B Tabnvue 2.

Tabnuya 1-— TpeboBaHuA K OTKMIOHEHNIO MO CBEPXTOKY/3a3eMnenuto anga 3CY

Tun

TpeboBaHue
HanpskeHus p

AC B cuctemax ¢ 3a3eMneHHor HeNTpanbslo 3alMTHLIE Mepbl ANA KOHEYHbIX Lenen, ocoBeHHO B 3aKpbIThIX
VMW UCKITKOYMTENBHO BNAXHbIX NOMELLEHWAX, [Oe MOXKET CyLLecTBOBaTb 0CODbIA PUCK M3-3a NPOBOAMMO-
CTW, JOMKHbI ObITh CNeayLWUMN:

a) YCTPOMCTBO 3alUUThl OT CBEPXTOKA;

b) ycTpolcTBO 3aWmTEl OT OCTATOMHOMO TOKa € YYBCTBUTENLHOCTHI0 He Bornee 30 MA ANS OKOHEYHbIX
Lenen B MecTax, rge CyLecTBYET NOBbLILIEHHbLINA PUCK KOHTaKTa NepcoHana ¢ TOKOBeayLMMM YacTaMn

DC 3alwmTHOE YCTPOWCTBO (MpegoxpaHnTenb, aBTOMartuyeckii BeIKNioYaTernb) AOMKHO aBTOMaTUYeCKH OT-
Kno4yaTb NUTaHve uenu unu obopygosaHnsa B cnyyae noBpexgeHns Mexay HacTeio, HaxoasLwencs nog
HanpsHKeHWeM, v OTKPLITON, He MPOBOAALLEW TOK YacTbio

MpumedaHne 1 — [ononHUTENbHY MHpopmaumio cM. B MOK 60898-1, M3OK 60947-2, MOK 61008-1 [4] n
M3K 61009-1 [5].

MpumedaHne 2 — [nsa 3asemneHHelx 3CY AC pgonyckaeTcs ucnonb3oeaHue ¥30 ¢ HomuHanom 100 wnu
300 mA, ecnv BO3MOXHOCTb NTOXHOIO OTKIMHOYEHWS] OCHOBHOIO HaBUraLWOHHOMO/ABMKMTeNeHoro obopynoBaHus cumTa-
eTCH OnacHOM, MPW YCMOBUK, 4YTO NPUHATEI COOTBETCTBYHLLME Mepbl MO 3aluTe OT NPSAMOro KOHTaKTa.

Tabnuya 2— MakcumanbHoe BpeMs OTKIMHOYEHUS

HomunarnbHoe Hanpsikere Uy 50B<U,<9B | 90B<U,<230B | 230B < U,<400B Uy > 400 B

Cucrema AC unu DC AC DC AC DC AC DC AC DC

Bpemsa oTknioueHus: cuctemMbl TN, IT 08¢c 05¢c 04c 05¢c 0,2¢c 04c 0,1¢c 0,1¢c
unu TT nubo cuctemel DC

Bpemsa otknioveHus: cuctema TT | 03¢ 0,2c 0,07 c 0,04 ¢
(npw nogknoyeHun k Geperosomy mc-
TOYHWKY NUTaHWUS)

U, oTHoCcuTCS:

- kK cuctemam TN: HOMWHanNbLHOE cpedHeKBaApaTU4YHOE 3HayeHue HanpsxeHus AC NUHeNHOro NpoBoga OTHOCK-
TEINbHO 3eMMNK;

- cuctemam IT: HOMUHaNBHOE cpegHEKBaApaTUYHOE 3HavYeHue HanpskeHua AC Mmexay NMHENHBIM NPOBOAOM W HEN-
TpanbHbIM NPOBOAOM, B 3aBUCUMOCTM OT CUTyaLWu;

- cuctemam DC: HoMMHanbHoe HanpseHne DC OTHOCUTENBHO 3eMIN.

6.3 KOHTpOJ‘Ib 3aMblKaHMA Ha 3eMInio u yCTpOFICTBa OTKNH4YeHUA ANnA NONMHOCTbLIO
U30NMUPOBaHHLIX CUCTEM NOCTOAHHOIO TOKa, TPeXNpPoBOAHbLIX CUCTEM NOCTOAHHOINO TOKa

6.3.1 [ns NONHOCTBEH M30NMMPOBAHHBIX OBYXNPOBOAHbLIX CUCTEM DC wnnu TPexnpoBogHbIX CMCTEM C 3a-
3eMIIEHHbIM LeHTpanbHbIM NMPOBOAOM KOHTPOJIIb COMNMPOTUBIEHWUA M30NALMA HeobxogMmMo npeaycmoTpeTb Ha
Ka)kOOM Monce OTHOCKUTENBHO 3emnn. Cuctema AoMmkHa BblaaBaTk curHan TpeBOrn npu oaHOMOMNMCHOM 3a-
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MbIKaHWW Ha 3eMI0, SKBUBANEHTHOM OTHOCUTEILHOMY COMPOTUBIIEHWKD UzonsauuMn meHee 500 Om/B, n oT-
kntoyate CY Npu «BTOPOM 3aMbIKaHUKU» Ha 3eMITI0 B MPOTVBOMOMNOKHOM Mosoce (4TO Takke MoxeT ObiTb
CneacTBMEM TOKOBOW NMeperpyaku).

6.3.2 3alWTHOe YCTPOWCTBO, BLINOMHAKLWEE (PYHKUUIO OTKMIOYEHUS (NPeaoxXpaHuTens, aBToMatuye-
CKWIA BbIKIOYATENb), OOMKHO aBTOMATUYECKU OTKMoYaTh NuTaHne OCY npu «BTOPOM 3aMbIKaHUKU» . DYHKLUIO
OTKITHOYEHMWS «BTOPOrO MOBPEXAEHUA» AonycKaeTcs 06beguHNTL C (PyHKUMEN OTKIIOYeHWS No TOKY CUCTeMbI
B oblemM aBTOMaTMYECKOM BbiKMoyaTene. YcTaBka OTKMHOYEHWS «BTOPOro MoBpeXaeHus» OofKHa onpege-
nATLCA xapakTepuctukamy OCY, a napaMeTpbl 3aLMTHOTO YCTPOWCTBA OT 3aMbIKaHUS! Ha 3eMII0 UMK aBTo-
MaTWYECKOro BbIKMOYATENA MAKCMMAanbHOMO TOKa — 3HAYEHMEM OXMOAEMOro TOKa KOPOTKOMO 3aMbIKaHUs OT
UCTOYHMKA NUTaHMA CyMMapHO ¢ ToKamu npeobpasoBaTenei/TAroBLIX ABUraTenel, a Takke TOKOB BCEX npe-
ofbpasoeaTteneil Npy NoAKMKYEHUN K 06LLEMY MCTOUHKKY anekTpudeckoi aHeprin DC nnu AC.

6.4 OTKnoYeHUe NpM 3aMbiKaHWM Ha 3eMI0 B CMCTeMax NepemMeHHOro ToKa C He3a3eMIleHHOM
HeuTpansio (cuctema Tuna IT)

OTknodeHWe 3amblkaHus Ha 3emno B cucteme AC Tuna IT JomKHO ObITE OPraHM30BaHO CreyHLNM
obpazom:

a) B 3CY AC Ttuna IT da3sHble NPOBOOHUKA U30MUPOBaHLI OT 3EMMW, @ HEWTpanb UCTOYHWKa Nubo K3o-
nupoBaHa oT 3eMnn, NMbo HaMepeHHO COoedWHeHa C 3eMIel Yepes3 BbICOKOE ConpoTMBreHue. [onyckaeTcs
BO3HWKHOBEHWE OOMHOYHOIO 3aMbIKaHWA MEeXdy TOKOBEAYLLEN YacTblo U OTKPLITON NPOBOASLLEN YacTbio 6e3
aBTOMAaTWYeCKOro OTKMIYEHUSA NPW YCNOBUKW, YTO YCTAHOBMNEH KOHTPOMb 3a3eMNeHUs UMK NOCTOSHHbIA KOH-
Tponb nzonauuu. «BTopoe aaMblkaHue Ha 3eMmo» OOMKHO NPUBECTU K aBTOMAaTUYECKOMY OTKMHOYEHWIO;

b) ycTpoicTBa KOHTpOMNS 3aMbliKaHWUA Ha 3eMI0 W OTKITKYEHUs, NpuMeHsemble B CY AC, He OOMXKHbI
JonyckaTk, YToBbl Npeanonaraemoe HanpshXeHne NPUKOCHOBEHMSA, npeBbiwatlee 50 B AC, coxpaHsanocs B
Te4YeHe BPEMEHW, JOCTAaTOYHOro ANA TOro, YTobbl BbI3BaTh PUCK BPEAHOTO (PM3MONOrMyeckoro BO34encTBMSA
Ha Yenoseka, Haxo4sALWerocs B KOHTAKTe C OTKPbITON NPOBOAALLEN YacTbio NOA HaNpPIKeHNeM;

c) yHKUMIO KOHTPOMS 3aMblKaHWUSA HA 3eMITK0 U OTKMHYEHUs JonyckaeTcs 0ObeuHUTb C BbIKMNYaTe-
nem 3alMTbl N0 MakKCKMManbHOMY TOKY (aBTOMatMyecku oTknwodawwum nutaHne 3CY B cnyyae Heucnpae-
HOCTU YCTPOWCTBA 3allUThLl OT CBEPXTOKA, KOTOPaaA TakKe MOXET BO3HWKHYTb B pe3yrsraTe BTOPOro 3amblKa-
HWA Ha 3eMMi0). YCTaBKa OTKNIOYEHWS ONpefensieTca XxapakTepucTUKamMn coeqUHNTENBHOrO NpoBogHuka 3CY.
[MapameTpbl 3aWMTHOrO YCTPOMUCTBA OT 3aMbIKaHWUA Ha 3eMIi0 UMM aBTOMaTUYeCKOro BhbIKMoYaTensa 3awnThbl
OT CBEpXTOKa ONPEdENnAlTCA 3HA4YeHWeM OXMOAEeMOro TOKa KOPOTKOrO 3amblKaHWMA OT WUCTOYHWKA NMUTaHWA
CyMMapHO ¢ Tokamu npeobpasoBaTenen/TAroBeiX ABUraTenen, a Takke TOKOB Bcex npeobpasosartenen npu
NoOKITHYeHUN K 0DLLIeMY MCTOYHUKY anekTpuyeckoi aHeprum DC unun AC.

7 3awuTa OT Nneperpy3Kku no TOKy

7.1 Ob6uwme cBegeHun

OCY pomkHa ObITb 3awWuMileHa OT neperpy3kyu aBTOMAaTUYECKMM(M) BbIKNoYaTenem(amMu) wnnm
npegoxpaHutenem(amn). ABToMmaTudeckune Boiknovatenn — no M3K 60947 unn M3K 60898-1.

MNpegoxpaHuTens UK aBTOMATUYECKUA BbIKMOYATENb B MCTOMHWKE MUTAHUS Leny gomkeH ObiTe pac-
CYMTAH Ha 3alWTy NPOBOAHMKA HAMMEHBLLLEND CEYEHMS B 3aLUMLLAEMON Lienu.

7.2 XapakTepuCTUKMU 3alUUTHbLIX YCTPOUCTB

3awmTHoe ycTpoincTteo ans ICY AC unu DC cnenyet Boibupats Takum obpasoM, 4ToObl BbIMOMHANWCH
cnegyrolue ycrnoBus:

a) ero HOMWHarnbHbIA TOK UMK YCTaBKa ToKa /,, — He MeHee pacHeTHOTO ToKa [, CUCTEMbI;

b) ero HomWHanbHbI TOK UMK yCTaBKa ToKa /,, He [0MmKHA NpeBbilaTh HaVMEHbLWWA U3 [OMYCTUMbIX
TOKOB /, Nt0BOro M3 NPOBOAHMKOB Lienu;

C) TOK I, Bbi3biBAOWMIA apekTuBHyo paboTy, He JomkeH npesbiwarts Gonee Yem B 1,45 pasa Hau-
MEeHbLUYIO JOMYCTUMYH TOKOBYIO Harpysky /, nmoboro us npoBOAHVKOB Lenw;

d) oTknovawwas/Bkovaowas cnocobHOCTe AOMKHA COOTBETCTBOBATE MO KpalWHeln Mepe MaKcu-
MallbHOMY OXUAaeMOMY TOKY KOPOTKOTO 3aMbIKaHUA UMK 3aMblKaHU$ Ha 3eMIT0 B TOYKE YCTAHOBKMU YCTPOR-
ctBa. OgHako, ecnv OTKMYaKLWas unm BKMYawwas cnocobHOCTb YCTPONCTBA MPM KOPOTKOM 3aMblka-
HWM MeHblle MaKCUMarbHOro npeanonaraeMoro Toka KOPOTKOrO 3aMblKaHWS UMW 3aMblKaHUA Ha 3eMIio,
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B Lenb AOMKeH BbiTb AONONHWTENBHO YCTAHOBMNEH NPeaoXpaHuTenb MKW aBTOMAaTMYECKWMIA BbIKNOYaTENb NO
M3K 60092-202:1994/Amd. 1:1996 (nyHkTbI 6.1.3 1 6.2);

e) MaKkcumarnbHoe BpeMsi OTKMHUYEHUs JOMKHO COOTBETCTBORATL Tabnuue 2.

Ana perynupyemMbix 3alWTHBIX YCTPOMCTB HOMUHAMNbLHLIA TOK [, JOMKEH COOTBETCTBOBAThL BblGPaHHOM
yCTaBKe TOKa.

7.3 YcTpoicTBa 3aWMThl OT CBEpPXTOKa B oTxoAAwWwen(nx) oT baTapeun uenu(ax)

BoixogHas uenb kaxpgon 6atapen unu GaTtapeiHoro 6noka gomkHa ObiTh 3alyMlleHa yCTPOMCTBOM 3a-
WKTEl OT CBEPXTOKA (@aBTOMATUYECKUM BbIKMOYATENEM UMW MPedoXpaHUTenemM) ¢ HOMUHAMbHBIM TOKOM KO-
POTKOrO 3amMmblKaHuA, onpegensieMbiM MakCMMarbHbIM TOKOM KOPOTKOMO 3aMblKaHWSA, KOTOPbIA MOXeT 0TAaTb
NOMHOCTBK 3apseHHasa baTapes B MecTe, I[e YCTaHOBIEH aBTOMAaTUYECKUIA BLIKINIOYATEND UMK NPefoXpaHu-
Tenb, U yCTaBKa OTKMIYEHUSA onpefensaeTca B COOTBETCTBUM C 7.2. YCTPONCTBO 3aLUMThI OT CBEPXTOKa OOIMKHO
ObITb pacnonoXeHo Kak MoxHo bnvke 1 B npenenax 1,8 M oT BbIBOOOB baTapewn, n3aMepeHHbIX BAOMNb NPOBO-
OHWKOB.

Ecnu B kauecTBe cpeacTBa U30NALUKY (pazbeguHUTENS) B COOTBETCTBUK C 8.2 ucnonbayeTcsa aBToMaTu-
YECKWIA BLIKITHYaTEeNb C ANCTAHLUWOHHLIM yNpaBrieHeM UMM YCTPOMCTBO KOHTAKTOp-NpeaoXpaHuTenb, TO A1C-
TAHLUMOHHLIN aBTOMaTUYECKUI BbIKINKOYATEND UMK NPefoXpaHuTens YCTPOUCTBa KOHTAKTOpa-NpeaoXpaHUTerns
JOMycKaeTCA MCNONb30BaTh B KA4YeCTBE CPeACcTBa 3alMThl OT CBEPXTOKA ANs OTXO4ALlen Lenn ¢ yCTaBKOW
OTKIMKYeHUs, onpenensieMon B COOTBETCTBUN C 7.2.

[na 6atapelHo cMcTEMbI, NOOKMIOYEHHON K MOMHOCTLI0 U30MMPOBaHHBIM OBYXNPOBOAHBIM CUCTEMAM,
YCTPOWCTBO 3aLLMThLl OT CBEPXTOKA JOMKHO ObITh ABYXMOMOCHLIM.

8 MoHuTOpUHr 6aTtapen u ee ycTaHOBKa

8.1 O6wue nonoxeHUn

[nsa paboTbl N30nATOPOB (pasbednHWTENEN) 1 BblKNOYaTenein He JoMmKHbl TpeboBaTbCa MHCTPYMEHTHI,
a MexaHW3Mbl Py4YHOTO YNpaeneHus 4OMKHbI ObiTh NErko OCTYMHbLI CHapyxu batapen unv ee o6ono4kn. M3o-
natopbl (pazbeguHUTENN) cHabxakT cpeacTBamu hukcalnm B BbIKITHOMEHHOM NONOXEHUU.

Batapen gomkHel BbiTh 3aLlMLLEeHbl OT ABWKEHWA U HAKNOHOB (BEPTUKANbHOW Ka4yku M KpeHa), BO3HU-
KawoLwuMx BO Bpems 3KcnnyaTtauuu cyoHa, W oT nagawowmx npeametoB. batapew, yctaHoBnNeHHbIe Ha cydHe,
OOIMKHbI BblAEpXMBaTb HAKNOH o 30° Oes yTeukn anekTponuta. Ha ogHOKOPNYCHbIX MapyCHbIX CyAax AOMKHbI
ObITb NPegyCMOTPEHbI CPEACTBa A5 YAEPKaHUA NPOSIMTOrO 3NEKTPONNTa NPK HaKIoHe Jo 45°.

CBVWHLOBO-KUCMOTHBIE Y LLIENOYHbIE BaTapen He criegyeT pasmelyaTe B 00LemM NOMEeLLEHUN UKW KOHTeR-
Hepe Unn B HenocpeaCcTBeHHoN 6nunaocTu Opyr oT Apyra. batapen gonxHbl BbITh YCTAHOBNEHLI BhILLE Npeano-
naraemMmoro ypoBHs NbAMNbHbIX BOA,.

Ecnn BaTtapeun, 3a UCKMNIOYEHMEM repMETUYHbLIX TUMOB, YCTaHaBMMBAKT B MaLlMHHOM MOMELLEHNN, He-
0b6XoOMMO NpenycMoTpeTb MOOACHBI MMM KOHTEWHEpPD!, YCTOMYMBbBIE K BO3AEWCTBUKD anekTponuTa. baTtapewn
HE JOMKHbI YCTaHaBNMBaTbCsl HEMNOCPEACTBEHHO HAA UMK NMod TOMSMBHBIM BakoM Mv TONMMBHBIM (DUITETPOM,
a noboin gpyroi MeTanM4eckn KOMMNOHEHT TONIMBHOM cucTembl B npegenax 300 Mm Hag BepxHeW YacTbto
yCTaHOBMNeHHoW 6atapen JomkeH BbiTh 3NEKTPUYECKN M30NMPOBaH.

BreiBogbl 6aTtapen n niobble OTKPbIThIE BbIBOALI MPOBOAHWMKOB AOMKHbI ObITh 3aLlMLeHbl OT NPSAMOro KoH-
TakTa Cc NnogbMu UMY MHCTPYMeHTaMmu, kak onucaHo B MCO 10133:2012 (paszen 5). lNpu BbinonHeHun pabot
No NpoBepKe M TeXHKn4Yeckomy obCnyXrBaHuo Heobxognmo cobnogarte OCTOPOKHOCTL, YTOOBI NPeaoTBPaTUTh
TENeCHbIA KOHTAKT NepcoHana ¢ OTKPLITEIMA KOMMOHEHTaMK BaTtapen Nog Hanps:KeHuem 1 n3beratb KOHTaKT
HEW30MNMPOBAHHbLIX NHCTPYMEHTOB MeXay BbiBoAamu BaTapewn/oroneHHeIMy NPOBOAAMU U 3eMITeN UMK MeEXOY
nontcamu. Pazbembl 6atapeiHbix 6NOKOB MnNu BbiXoAHOE coeauMHeHue BGaTtapenHoro Gnoka, obuwee Hanps-
}eHue koTopbix coctaensier 60 B DC vnu 6onee, AomkHbel MMeTb CTENEeHb 3aluMThl He HUxXe IP2X npu nog-
KMIYEHUM UMK OTKIKHEHNI.

BeikniovaTtenv n gpyroe anektpoobopynoBaHve He crefyeT pasmellaTth B akKyMyMAaTOPHBIX MOMELLEeHN-
AX UMK KOHTelHepax, ecny OHO He COOTBETCTRYeT TpeboBaHuam cepun MCO 8846 nnn M3K 60079.

8.2 Usonsauma GatapelHbIx GNOKOB UNM GaTapeHbIX rpynn

Kaxabiin 6aTapeiiHblii Gnok (unv GatapeiiHas rpynna) ormkeH UMeTk BO3MOXHOCTEL OTKMIOUYEHWS OT Lie-
nei cuctembl DC ¢ NOMOLLLI NErKoAOCTYMNMHOIO PYyYHOrO W30NMPYHOLLEro Bhbikn4vaTens (pasbeavHutens),
PacnonoXeHHOro HeMnoCPEeACTBEHHO PSIAOM C aKKyMYMATOPHLIM MoMelleHneM. V3onupyolwmin/pasbenHn-
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TemNbHbIA BbIKMOYATENb A0MKEH BbiTh pacnonoxeH kak MoxHo bnke k BoiBogam batapeun M Ha paccTosiHUM
He Bbonee 1,8 M, 13MepeHHOM BOOMb NPOBOAHMKA.

PasbegnHUTENb C AUCTAHUWOHHLIM YNpaBNeHUEM UM aBTOMaTUYECKUIA BBIKMOYATENb C AUCTAHLMOH-
HbIM ynpaBneHWeM OOMyCKaeTCs UCMONb30BaTh B KAYECTBE U30MUPYIOLLEro BhIKNOYaTens (pasbeauHUTens),
eCny OH OCHAalleH MeXaHW3MOM PYYHOr0o BKITHOYEHMWSA/BBIKMIOYEHUSA U YCTAHOBIEH B NErkogoCcTyMnHOM MecTe,
HEeNoCcpeaCTBEHHO NPUMbIKAOLLEM K aKKyMYNATOPHOMY MOMELLEHWIO.

B NonHOCTbI M30MMPOBaHHBIX CUCTEMAaX U30MUPYHOLLME BbIKMOYaTENW AOMKHbI OblTh ABYXMNOMOCHBIMM,
a B cMCTEMax ¢ 3a3eMrneHMeM MUHYCOBOTO NPOBOAHMKA — OAHOMOMIOCHBIMUW B LLeNK NCOBOro NpoBoAHMKA.
B cuctemax ¢ 3azemneHMeM MUHYCOBOMO NMPOBOAHWKA JOMYCKAeTCA YCTaHOBKA OTAENbLHOro pazbeguHUTenNb-
HOro BLIKMKOYATENS ANs Leneil NpoBopayYnBaHuAa OBUraTens.

MuHumaneHas oTknoYaowas cnocobHocTs I, pasbeuHUTENs UNU aBTOMaTUYECKOTO BbIKMoYaTens,
BbIMOMHAKLWEr0 3Ty (OYHKLUMIO, OOMKHA PaBHATLCH MaKCUMarbHOMY TOKY KOPOTKOrO 3aMblKaHWA, KOTOPbIW
MOKET BblAaTb NOSIHOCTbIO 3apshkeHHasl baTapes B MECTe YCTAHOBKW PasbeaMHUTENST UM aBTOMaTUHECKOro
BblkntoyaTens. MUHMManbHbIR HOMWHANbHBIA TOK ONMTENBHOMO TOKA pasbeanHUTENsS UMM aBTOMaTUYEeCKoro
BbIKMOYATENS, UCNONb3YEMOTO B Ka4eCcTBe pasbeAUHUTENS, OOMKeH ObITh MO MEeHbLIE Mepe paBeH A0MNycTu-
MOW Harpyake no ToKy COeaWHUTEINBLHOro MPOBOAHMKA.

Ecnu ona onepaTtvBHOrO OTKMNKO4YeHUA baTapen ycTaHOBMNEH OWMCTaHLMOHHO YNpaBnsieMblid M30MMpYyHo-
WMA BblKNOYaTenb (pasbequMHUTENb), WKW OUCTAHUMOHHBIM KOHTaKTOp C NpegoxpaHuTenem Ha MpOBOAHU-
Ke, UN1 OUCTaHLMOHHBIA aBTOMaTWYECKUIA BbiKnoYaTenbs (Kaxablid 6e3 ycTponcTBa py4yHOro ynpaerneHus), To
TakkKe OOMKeH OblTe NpeaycMOTPeH pasbeauHMTeNb C PyYHbIM yrpaBneHneM Mexay pasbeguHuTenem guc-
TaHLMOHHOIO yrnpaeneHus, BNokom KOHTakTopa/npenoxpaHuTens MCTaHLMOHHOTO yrpaBneHnus unu aeToma-
TUYECKUM BbIKMOYATENEM AUCTAHLUMOHHOIO YyNpaBneHus U BbiBogoM(amu) baTapeiHoro 6roka unm BeIXo4HbIM
coefunHeHreM bataperHOR(bIX) rpynnsl (rpynmn).

[nna Gatapen ¢ BblBOgaMu, He 3alLWULLEHHBIMW OT NPSIMOFO NMPWKOCHOBEHWS, OOMKHbI BbiTh NpegycMo-
TpeHbl cpeacTea ons pasgeneHus batapeiHbix 6oKoB Ha rpynnbl HanpsikeHuem meHee 60 B DC (HomuHane-
HOE) C MOMOLLIbIO M3OMMPYIOLWNX BbIKMOYaTeNen (pasbeguHuTenei), He ynpaBnseMblX OUCTaHLMOHHO, MpK
3TOM [MaBHbIA U30NUPYIOLLNA BEIKMKOYATENb OOIKEH ObITh YCTAHOBMEH B NMONOXEHUU KBLIKI.».

BaTapeiHble 6rniokmu HanpshkeHunem bonee 60 B DC gomkHbl ObITh 3alyUeHbl OT NMPUKOCHOBEHUSA UMK
WMETL 3aLuTy, TPEBYIOLLYI0 UCNONL30BAHUE MHCTPYMEHTOR ANA CHATUSA obonoyek Ans 3alunThl OT Cry4YyalHo-
ro MPUKOCHOBEHUS.

8.3 Pabouyee nepeknw4eHne 6aTaperHoro(bix) 6noka(oB) unu 6atapeHon(bix) rpynnsl (rpynmn)

MepekniyeHneM (BKMIOYEHWe/BLIKNIOUEHWe) BO Bpemsi paboTel JoMnyckaeTcs yrnpaenaTs C NOMOLLEH
KOHTakTopa/npegoxpaHuTens ¢ AUCTAaHUMOHHLIM YNpaBleHUeM UM aBTOMAaTUYecKuX BelKMouvaTenei ¢ guc-
TAHLUWOHHBLIM ynpasneHneM. JaHHble KOMMYTALMOHHbIE YCTPOWCTBA AOMKHEI BbITh YCTAHOBMEHLI B MKOCOBOM
npoBofe oT Kaxkgoro HatapeinHoro 6rnoka Mnu BbIXOOHOM coeAuHeHun GaTapeiHbix rpynn Ans CUCTEM C 3a-
3eMMeHMeM Mo MMHYCOBOMY NPOBOAY, @ B MOMHOCTbIO M30MMPOBaHHbIX CMCTeMax Takne paboyne kKoMMmyTaum-
OHHble YCTPONCTBA LOMKHbI BbITh ABYXMOMOCHBIMUY, YCTAHOBMNEHHBIMU KaK B MOCOBOM, Tak U B MUHYCOBOM
npoBofax oT Kaxaoro GaTapeliHoro 6roka Wnu BeIXOQHOTO coeguHeHus ¢ GatapeiHbiMuy rpynnaMmu. B kave-
CTBE HOMUWHAINLHOIO HEMPEepLIBHOTO TOKA KOHTAKTOPOB/MpefoXpaHuTenein OUCTAHLMOHHOMO YNpaBneHus Unm
aBTOMATUYECKUX BbIKMYaTenei AMCTaHLMOHHOIO yNpaBneHus OOMmKeH BbiTe UCNOoMb30BaH MakCUMarbHbIN
pacyeTHbIN ToK Ansa uenu(i), nutaemoi(bix) oT SatapeiHoro 6rnoka unu batapelrHon rpynnel. Pabo4re kom-
MyTaLMOHHbIE YCTPONCTBA AOMKHbI MMETb OTKIIOYAIoLLYK CcNoCoBHOCTL [, He MeHee pacyeTHOro Toka KopoT-
KOTO 3aMblKaHWsl B MECTE WX YCTaHOBKN.

8.4 Llenwu, NoCTOAHHO HaxoAsLWMWecs Nog HanpsaXeHuem

Mexay pasbeaMHUTeNneM UIM YyCTPOWCTBOM AWCTAHUMOHHOIO YNpaBrneHnusi, BuINOMHALWMUM YHKLUIO
pasbeauHWuTens, ¥ 6aTapeliHbiM GrIOKOM UMW BbiBOAAMW GaTapeiHon rpynnbl AoNYCcKaeTca NoaKNiyaTe cne-
Aylouue CUcTeMbl:

a) 3MeKTPOHHbIE YCTPOWCTBA C 3alULIEHHON NaMATbIO U 3aLUWTHLIE YCTPOWCTBA, TAKUE KaK TPHOMHbIE
NMOMMbl U CUTHaNM3aums, KOTopble OOMKHbI ObiTk MHAMBMOYANBHO 3allWLLieHbl aBTOMATUYECKUM BbIKMoYaTe-
nem Unu npeaoxpaHuTenemM, pacnonoXeHHbIM Kak MOXHO Brnivke K BoiBogam Gatapeu;

b) BBITAXHOW BEHTUNATOP OTCeka ABuraTens/TonnmeHoro Gaka, KOTOpbIA gomkeH ObiTb 3allMLLeH
npenoxpaHuTenemM(sSMu) N aBToOMaTUYecKMM BLIKIIOYaTeneM, pacnonoXeHHbIM Kak MOXHO Brimke K BbiBO-
nam batapew;
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C) 3apsiaHble YCTPOMCTBA, NpedHasHaYeHHble ONs WCNonb3oBaHWus, Korga cydHo HaxoawTcs 6es npu-
cMOTpa (HanpvMep, CONHeYHble NaHenu, BeTporeHepaTopkl), KOTOpble AOSKHbI ObiTb MHAMBUAYANLHO 3aLUW-
LeHbl NpeaoxXpaHuTeneM(AmMmn) UM aeToMaTUYECKUM BbIKNIOYaTENeM, PAcnonoXeHHbIM Kak MOXHO 6rivxe K
BblBOOAaM Gatapeu;

d) ona 6aTapeu unu GatapeinHoi rpynnel ICY Lenb, cogepxallaa KaTywKy OUCTAHLMOHHOMO BbIKMIO-
YyaTensa Unu KaTyLlKy KOHTakTopa AMCTaHLUMOHHOTO YNpasBneHns Yyepesa ynpaensiowmin nepeknioyarens B no-
NOXEHWUM PYNEeBOoro ynpasneHns/KOHTPons, AomkHa ObiTe MHANBMAYANLHO 3allUlLeHa npedoxpaHuTenem Uim
aBTOMAaTU4YECKMM BbIKNKOYaTeneM, pacnonoXeHHbIM Kak MoXHO Brivxke K BbiBogamM bartapew.

8.5 BeHTunAuuna

Heo6xoaumo obecneunTb BEHTUMALWID aKKyMYMATOPHBLIX MOMELLEHWA B COOTBETCTBUM C PEKOMEHJaLM-
AMU U3rOTOBUTENsI GaTapei cornacHo cnegyrolmMmM TpeboBaHnAM:

a) MecTo, B KOTOPOM pasMeLlleHbl CBUHLOBO-KMCIOTHLIE UMK LWenoYvHbIe Batapen, JOMKHO BEHTUIUPO-
BaTbCH €CTECTBEHHOI BeHTUNAUNel, YTo6bl BOAOPOA HE MOT HakannueaTbes, UNn, ecni Gatapeun ycTaHoBne-
Hbl B 3aKpPbITOM MOMELLEHWW UMK B CNeluanbHo npegHasHavyeHHoM(bIX) KOHTeHepe(ax), cucTemMa BeHTUNA-
LY UNu Opyrue cpencTsa AOMKHbLI 06ecneynTb yaaneHue B3pbiBOONACHBIX ra30B, BbiAeNsAeMbIX NPy 3apaake
BaTtapen, B OTKPbITOE NPOCTPaHCTEO;

b) BO3aYyX03a60PHMK aKKYMYNSITOPHLIX MOMELLEHWIA NN KOHTEMHEePOB OOMKeH HaXxodWTLCS HUKe YpoB-
HA BaTapeu, a BbITSKHOW KaHan — Ha caMOl BbICOKON TOYKE akKyMyNATOPHOTO NOMELLEHUA UK KoHTelHepa
M BbIBOAMTLCA HA OTKPLITOE MPOCTPAHCTEO ¢ U3rnbamu He Gonee 45°;

C) ecnu ecTecTBEHHAs BEHTUMAUWA Helenecoobpa3sHa UMM HedOCTaTOuHa, CrefgyeT NpefycMoTpeTh
NPUHYOUTENBHYIO BEHTUNAUWK. [py MCNONb30BaHUWM MPUHYAWTENBHOW BEHTUMAUWM cMcTeMa(bl) 3apsioku
GnokupyeTcs(oTcs) B cnydae ee (Mx) oTkasa. Ha nocTy pyneBoro gomkHo BbiTe NpeaycMOTPEHO OnoBeLLeHue
B Criy4Yae oTKasa NpuUHYyaAWTENbHON BEHTUNALNK;

d) BBOAbLI Kabenei B akkyMynATOPHbIE NOMELLEHWUS A0MKHbI ObITb ra30HenpPoHMLaeMbIMU.

8.6 AnekTpoob6opyaoBaHWe Ans B3pbIBOONACHLIX ra3oBbIX cpen

CnegyeT oTMeTUTb, YTO BaTapelHble 6rokn unu batapeiHele rpynnel MOryT pacnonaratbCa HU3KO B KOp-
nyce cyaHa M3-3a UX BIIMAHWS Ha OCTOMYMBOCTL CcyaHa. B cnyvae HeMcnpaBHOCTM CUCTEM CHWKEHHOTO rasa
MNKU YTEYKM OPYroro roplodero rasa WiK napa, KoTopble MOTyT CKOMUTBLCS B HKHWUX YacTsx Kopnyca cygHa,
OOMKHBI ObITh NPUHATLI 0cOObIe Mepbl NPegoCTOPOXKHOCTH, YTODbLI NMPeaoTBpaTThL cpabaTbiBaHWe pasbeau-
HuTensa Gatapew unu apyroro pabovero nepeknyaroLLero ycTponcTea, SBMAAKLErOCA MCTOYHMKOM BOCMMa-
MEHEHMUA.

AnekTpoobopynoBaHue, KOTOpPOe npegHasHadYeHo ANs MCMOMb30BaHWs BO B3PbIBOOMACHbBIX A30BbIX
cpenax Wnv KoTopoe YCTAHOBMNEHO TaM, rae MOryT HakannuBaTbCs roplodne rasel, Napbl UMW B3pbIBOONACHAS
Nblfb, HAMPUMEP B NMOMELLEHUAX, B KOTOPbLIX PacnonoXeHbl MallHbl Ha Yri1eBO4OPOAHOM TONNMBe, TONSNB-
Hble Baku ons GeHzvHa Wnu coeguHUTenbHble MUTUHIM NGO Opyrve coedMHEHUA MEeXOy KOMMOHeHTamu
DEeH3MHOBOWM CUCTEMBI, & TAKKE B OTCEKaX UMW NoOMELLEHUAX, coaepKallnx 6annoHbl CO CKWKEHHBIM rasom u/
UINW perynatopbl AaBMneHWs, OMMKHO COOTBETCTBOBaThL TpebosaHuam MCO 8846, MCO 10239, MCO 11105 n
MCO 9094 unu M3K 60079.

9 AneKkTpUYECKUU MOHTaX

9.1 O6bwue cBegeHUA

MpoBogHukm gns 3CY DC v AC m gpyrux cuctem pacnpenefieHus 3NeKTposHeprm, NoAKIOHEHHbIX K
obLeMy NCTOYHUKY NMMTaHWs, AOMKHbLI cooTBeTcTBoBaTh M3OK 60092-352.

MpoBogHukn 3CY gomkHbl BbITE YCTAHOBMNEHLI B KaBenenpoBoaax UM KaHanax, Ha cneuunansHbIX NoT-
Kax 4N NpOBOAOB MW C NMOMOLLBH 33aXKUMOB UMW OPYTrMX MeToAoB (DUKCALUN HENOCPEOCTBEHHO Ha MOBEpPX-
HocTK B cooTBeTcTeMM ¢ M3K 60092-352. Cm. Takke MCO 10133 n MCO 13297.

3a uckniYeHnem cryyaes, KOrga OHW MpedHasHa4YeHsbl ONs 3TOW Lenwn, cocTaBHble YacTu/obopynoBa-
HWe, OBWraTenu ¥ NpPoBOAHWKKM, Bxogswwme B coctaB ICY, fOMKHbI ObiTb YCTAHOBMEHBI Bbille MaKCUMarbHO
BO3MOXHOTO YPOBHS NbSAMBHBIX BOA C Y4ETOM YCNoBWIA KpeHa 1 anddepeHTta cygHa. Cunosble Lenu MHBepTo-
pa/koHTponnepa Mexay WHBEPTOPOM/KOHTPONMEPOM U ABUrateneM AOMKHbI BbITh CMNPOEKTUPOBRAHLI U yCTa-
HOBMEHbLI TakK, YTOBbLI MUHUMW3UPOBATE KOHOYKTUBHbBIE U U3MyYaEMbIE 3NEKTPOMATrHUTHLIE MOMEXM.
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9.2 PaszgeneHune kabenen aneKTPUYECKOW CUNOBOW YCTaHOBKU

OnekTpuyeckue Lenn 3CY fomKHbl BbITe U3NYEcKy OTAEMEeHbl OT OCTalbHbIX ANEKTPUHECKUX CUCTEeM
cyaHa nyTem:

a) ycTaHOBKM B chuanyeckn oTaenbHoM kabenenposoae unu kabensHoM kopobe;

b) ycTaHoBKM Ha nmogdoHe unu kaGenb-kaHane NecTHWYHOro Tuna, rae dusnyeckoe pasgeneHve obe-
crevMBaeTcsa Neperoponkoi;

C) KpenneHWs HenocpeACTBEHHO K MOBEPXHOCTW Ha paccTosHuu He MeHee 100 MM OT Zpyrux Lene.

MMpumevyaHune — duandeckoe pasgeneHune nposoaHukos AC v DC, yknagka NpoOBOOHWKOB B MeTannuM4eckui
kabenb-kaHan unu 3awuTHyo 06ono4ky nbo 3KpaHMPOBaHWE MNPOBOAHWMKOB, KaK NPaBMIo, YMEHbLUAKT 3MeKTpoMarHiuT-
Hble MOMEXU MeXZy Lensamu.

10 UcnbiTaHuA

10.1 OBwue nonoxeHusa

Mocne 3aBepleHna MOHTaXa 3CY n 40 BBOAaA CydHa B 3KCnnyatauunko HEOGXO,E[VINIO npoBecTU ee Uc-
nbliTaHua. McnbiTaHmnsg npegHas3Ha4deHbl ana onpegeneHna 06LL|8F0 cocTosiHua QCY Ha MOMEHT 3aBepleHunn
MOHTaxa; OfJHaKo yOOBNEeTBOPUTEIbHbIE pe3ynbTaThl McnbiTaHnin camu no cebe He obaAsaTenbHO rapaHTupy-
KT, YHTO MOHTaX ABNAeTCA yOOoBNeTBOPUTENbHBIM BO BCEX OTHOLUEHWUAX.

10.2 3asemneHue U coeguHeHue

HeOGXO,ELI/IMO npopegeHune ncnbitTaHAa OAnsda NnpoBepkKu TOro, 4YTo BCe 3allNTHBIE NMPOBOAHWKKM W COeUHe-
HUA, Oﬁ'be,ELMHﬂi-OLIJ,Ia‘Ie HETOKOBeyLlUKMe npoeoaAllne 4act C 3alllMTHBIM NMPOBOOHUKOM, MeTannmM4yecknMm Kop-
nycom, KNEMMOW 3aLUWUTHOIO 3a3eMIleHUs U 3a3eMIALLEN NNAacTUHON, ABMSTCSA YOOBNETBOPUTEIBHBIMA, U
3HaveHne nx cConpoTnBeneHnsa OTHOCUTEINBHO 3eMITN He MNpeBblllaeT 1,0 Om.

10.3 ConpoTtuBneHue U3onauum

10.3.1 O6wune cBegeHus

PekomeHayeTca M3aMepsaTb CONPOTUBMEHWE U30NALWM C MOMOLLLI aBTOHOMHbBIX MpUBOOPOB, TaKUX Kak
OMMETP NPAMOT0O CYMThIBAHUS reHepaTOPHOro TUNa, ¢ NPMMeHeHNEM UCMbITAaTeNbHOTO HaMNpPsXKeHWsl He MeHee
500 B. [Ins cucTem ¢ HOMWHAanNbHLIM HanpshkeHneMm meHee 230 B ucneiTatensHoe HanpskeHne gOMKHO DbiTb
OrpaHMYeHO YABOEHHEIM 3Ha4YeHeM HOMWHANMbHOTO HAaNPSHKEHUSA ncnbiTyemoro ocbopygoBaHus. Bo Bpems vc-
NbITaHWSA CrieqyeT perMcTprupoBaTh CONMPOTUBMNEHWE M30NALNKY, TEMNEPaTypy OKpYXatllen cpedbl 1 OTHOCK-
TENMbHYH BNAaXHOCTb.

CnenyeT NposiBNsATb OCTOPOXHOCTL C NpeocbpasoBaTensmn M ApyruM 3NeKTPOHHbIM 0bopyLoBaHMeM,
4TOGbI M3bexaTb NoBpeXaeHW N3-3a NPUNOXEHUA NCMNbITATENbHOTO HAMPSKEHNUS.

10.3.2 BnekTpU4eckKkue cMnoBbie yCTaHOBKN NOCTOAHHOIO TOKa

3Ha4yeHne OTHOCUTENLHOrO COMPOTMBMNEHUSA M30NSAUNKY, MU3MEPEHHOE OTHOCUTENBHO 3eMIK, JOMKHO CO-
CTaBnaTh:

a) Ansa ABYXMPOBOOHbLIX CUCTEM C 3a3eMIIEHMEM MUHYCOBOIO MPOBOAHMUKA: OTHOCUTENBbHOE CONpPOTUBIE-
HWe M30MALWK NNCOBOro NMPOBOAHWKA OTHOCUTENBHO 3emnn — Gonee 500 Om/B;

b) ons NONHOCTLID M30MMPOBAHHBIX CUCTEM WM TPEXMPOBOAHbLIX 3a38MMEHHbLIX CUCTEM: OTHOCMTENbLHOE
COMPOTUBMNEHWUE M30NALMMK NNKOCOBOIO U MMHYCOBOIO NPOBOAHWKOB OTHOCUMTENBLHO 3emnu — 6Gonee 500 Om/B.

Tlobeie gpyrve cuctembl DC, nogknioveHHble kK 0bwemMy nctodHuky DC, 4OMmKHBI UMETL 3HA4YEHKWE OT-
HOCWTENBHOIO COMPOTUBIEHWUS U30NSILWUW HE MEHEE YCTAHOBIEHHbLIX Bbllle 3HA4YeHWN.

10.3.3 OnekTpuyeckue cUNoBble YCTAHOBKM NEPEMEHHOIO TOKa

OTHOCUTEnbHOE conpoTuBneHue asza — 3emna 1 pasa — cdasa — Gonee 1000 Om/B.

IMobeie apyrne cuctembl AC, nogknyeHHble kK 06wemMy nctodHuky AC, 0OMXHbI UMETb 3HA4YeHWE OT-
HOCWUTENbLHOrO CONPOTUBNEHUA M30MALUMM HE MEHEE YCTAHOBMNEHHOIO BbILLE 3HA4YeHUs.

10.3.4 WuTbl ynpaBneHus 1 pacnpegenurenbHble WUThbI

MMepen BBOAOM B 3KCMyaTauUMio WMTOB YNpaBrneHus 1 pacnpegenuTenbHbiX WUTOB credyeT NpoBepuTh
WX OTHOCWUTEINbHOE COMPOTUBMNEHWE U30MALMK, KOTOPOE LOMKHO ObiTe He MeHee 500 OM/B gns cuctem DC u
1000 Om/B gns cuctem AC npu M3MepeHUn MeXay KaxXOoW LWKWHOM U 3eMIel, a Takke MeXOy KaOon n3o-
NMPOBaHHOM LUMHOM W LUMHAMW, MOLKMYEHHBIMW K OpYroMy nontocy wunuv nontocam. Bo BpeMsa ucnbitTaHus
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cnenyet permcTpyMpoBaTh COMNPOTMBIIEHME WM30MALWK, TEMNEPaTYPy OKpy»alLen cpedbl U OTHOCUMTENbHYH
BNaXHOCTb.

VcnbiTaHne NpoBOOAT MPU PasoMKHYTLIX aBTOMATUYECKUX BLIKMIOYATENSX U Mepekniyatensax, CHATbIX
NNaBKWUX BCTaBKax KOHTPOMbHLIX NaMM, CUCTEMAX 3aMbIKaHUA Ha 3eMI0, BONbTMETPax U T. A. U BpeMEHHO OT-
KIMIOYEHHbIX KaTyLIKaxX HanpsKeHus.

10.3.5 OKoHe4Hble Lenu NUTaHUA U OCBeLLeHus

Mpy NOOKMOYEHUN OKOHEYHBIX LIeNen 3NeKTPOonNUTaHus MK OCBeLLEHMs K OBLLeMY UCTOYHMKY WChbiTa-
HWe Ha COMPOTUBIIEHME U3ONALUA MEXAY M30MMPOBaHHLIMKN NOMOCaMK U 3eMrel, a Takke Mexay nontocamMm
(MpY HaNUYUKU MPaKTUYECKON BO3MOXHOCTMW), CriefyeT BbINOMHATL AMNSA BCEW NPOBOOKM. 3HAYeHUWe OTHOCK-
TENLHOro CONPOTMBNEHUSA M30NALUMKA OOMKHO ObiTe He MeHee 500 Om/B ans cuctem DC mnu 1000 Om/B gns
cuctem AC. Bo Bpems UCMbITaHUA cnefyeT perucTpupoBaTh COMPOTUBMEHWE M30NALUKN, TEMMIEpaTypy OKpY-
XaroLlen cpelbl M OTHOCUTENBHYH BNAXHOCTb.

10.3.6 NeHepaTopbl M gBUraTenu

ConpoTuBreHve U3onsauuy reHepaTtopos, obecnedynBawLLnX anekTpoaHeprio ans 3CY, v TAroBbIX ABU-
ratenei namepsoT npu paboyel TemnepaType cpa3y nocne paboTkl ¢ HOpMarnksHOW Harpyakoi. Ha Bpems uc-
NbITAHWIA BCTPOEHHbIE AATYUKN TeMnepaTypbl 060pya0BaHUSA OOMKHEI ObITh BDEMEHHO 3a3eMMeHbl. 3HaueHue
OTHOCUTENbLHOMO CONPOTUBINEHUSA M30MNALMK A0MKHO ObITh He MeHee 500 Om/B gns cuctem DC 1 1000 Om/B
ans cuctem AC. MNonyYeHHble pesynbTaTbl 3aBUCHAT HE TONbKO OT XapakTepUCTUK N30NALNOHHBLIX MaTepranos
1 cnocoba MX NPYUMEHEHMWS, HO TaKXKe OT TeMnepaTypbl OKpyKalLwen cpeabl U OTHOCUTENbHON BMaXXHOCTH,
KOTOpble PErMCTPUPYHOT BO BPEMS UCMbITAHUA.

10.3.7 TpaHccopmaTopbl

ConpoTtueneHne nsonsaumm TpaHcdopMaTopoB crnegyeT UamepaTe nNpu paboyen Temnepatype. 3Hade-
HWEe OTHOCWUTEINbLHOMO COMPOTUBIEHUS U30MNALUKM AOMKHO BbiTh He MeHee 1000 Om/B. MNonyueHHbIe pesynkTa-
Thl 32aBUCAT HE TONbKO OT XapakTepPUCTUK U30MALMOHHbLIX MaTepuanoB 1 crnocoba ux NpUMeHeHWs, HO Takxe
OT TeMMNepaTypbl OKPYXatollen cpeabl U OTHOCUTENbLHOW BMaXHOCTWU, KOTOPbIE PErMCTPUPYHT BO BpPEMS UC-
NblTaHKUA.

10.4 SHEKTPVI‘-IECKV[EIQHEKTDOHHI:IE CUCTeMbl ynpaBneHua TAroBbIM geuratenem

ONeKTpUYecKNe/aNeKTPOHHbIE CUCTEMBI YPaBNeHWsa pyneBbIM YCTPOUCTBOM, ABMKEHWEM W OpPOCCENb-
HOWM 3aCMOHKOWN JOMKHbLI COOTBETCTBOBATL TpeboBaHnsaM ncnbiTaHuin MCO 25197:2012, 3a UCKNOYEHUEM UC-
NbITAHWA Ha YAApPHYK Harpy3ky cormacHo MCO 25197:2012 (nyHkT 10.7).

10.5 UcnbiTanua nop Harpysxoﬁ U NpoBepKa 3NEeKTpUYeCKUX CUNOBbLIX YCTAHOBOK, a TaKXe
CBA3aHHbBIX C HUMW pacnpegenunuTenbHbIX YCTPOFICTB U annapartypbl ynpaBreHUA

OCY ponxHa BbITh 3arpy»KeHa Kak MOXHO Brivke K ee HopMansHoW paboyei Harpyake, YTobbl BEISIBUTB
neperpeB U3-3a HEUCNPaBHbIX COEAMHEHUIA UMW HEMPAaBWbHLIX HOPMUPOBAHHLIX NapaMeTpoB. BeiknovaTe-
Ny, aBToMaTUYEecKUe BbIKNIOYaTENM U CPeacTBa yrnpasBnieHns AOMmKHbl pabotaTte nog Harpy3koi, 4Tobbl npo-
BEPUTb UX NMPUIOAHOCTL U NMPOAEMOHCTPUPOBaTh, YTO paboTa yCTPONCTB 3alMThl OT CBEPXTOKA, MOHMKEHHOTO
HanpskeHMa U 0BpaTHOro Toka MM 0BPaTHON MOLLHOCTW ABNAETCSA YAOBNETBOPUTENBHON C ANEKTPUYECKOn 1
MEXaHWMYECKOM TOUYKWN 3pEeHUs.

10.6 MNMapgeHWe HanpsXKeHUR

McnblTaHa AormkHbl MPOBOOMTLCS Ha NOTPebnsAwLWmnX YCTPONCTBAX, NOAKMIOHEHHbIX K 0BLWEeMy MCTOY-
HWKY, OIS NPOBEPKX TOro, YTO NafeHWs HanpsxeHus, ykasadHblie B ICO 10133 (go 50 B DC), MCO 13297
(no 250 B AC, ogHodazHoe) unu M3K 60092-507 (go 500 B AC TpexdasHoe/250 B ogHodazHoe) He Bbinu
MPEeBbILLEHbI.
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MpunoxexHune A
(o6azaTtensHoe)

WHcbopmaumsa n WHCTPYKUWMU, KOTOPbIE OOMKHbI 6bITb BKMNIOYEHLI B PYKOBOAOCTBO Nnonb3oBaTtens

A.1 PykoBogcTBo nonb3oBaTtens gomkHo cootBetcTBoBath MCO 10240 v BrNoYaTh CNeayoLy MHhopMaLni:

a) cTpykTypHyro cxemy QCY 1 onvcaHne mecta yCTaHOBKW aNeKTpoarperaros;

b) cxemy(bl) anekTpu4eckux Lenei cygHa ¢ yKazaHueM pacrnonoXeHus 3NeKTpUYecknx yCTPOUCTB Ha cydHe u obo-
3HaYeHWneM NPOBOOHWKOB MO LUBETY UK APYTMM Cnocobom;

C) pacnonoxeHue 1 onucaHue hyHKLMIA aNeKTPUYECKMX OpraHoB ynpasneHus, WKan, BelknioyaTenei, npeaoxpaHu-
Tenen, a Takke aBTOMaTUYECKWX BbIKNMOYATENEN, YCTAaHOBNEHHBIX HA LUNUTE;

d) wHcTpykuumn no octaenenuio ICY cygHa 6e3 npucmoTpa;

€) onucaHue oTobpaxaeMoi MHhopmaL MM B COOTBETCTBUKN C TpeboBaHMAMM pasfena 5;

f) mMoHTax, MoaMduMKaLmio K TexHW4eckoe 0bCnyXMBaHVe Ha cydHe, BbIMONHAEMbIE KOMMETEHTHBLIM CY40BbIM 3MeK-
TPUKOM;

g) VHCTPYKLMK M3rOTOBWUTENS ANS BCEro aneKkTpuyeckoro obopyaoBaHua, npegHasHayeHHoro Ans MCnone3oBaHus
nepcoHanom.

A.2 BnagenbLy JOmkHbI BbITb NpegocTaBneHbl NepeqncrneHHbie Aanee KOHCYNbTaTUBHbIE MHCTPYKUKK.

He ponyckarotcs:

a) npoBefeHWe paboThl Ha ANEKTPOYCTaHOBKE NPV HaXOOALLEeNca Nog HanpsbKeHneMm cucteme;

b) nposeneHue Mmogudukaumm ICY, Tna Batapen n KOMNOHEHTOB CUCTEMBI;

C) u3MeHeHWe N MmognduKkaumMa HOPMUPOBAHHOW CUIEl TOKA YCTPOWCTB 3allMThl OT CBEPXTOKA;

d) yctaHoBKa Wnv 3ameHa anekTponpuBopoB unW YyCTPOWCTB C KOMMNOHEHTaMW, CUMa TOKa KOTOPbIX NpeBbllaeT
HOPMWPOBAHHbIN TOK Lienw.
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rOCTP UCO 16315—2024

MpunoxeHune B
(obsAzaTensHoe)

HOKYMEHTaLlMﬂ no yctTaHOBKe

B nokymeHTaLuio No yCTaHOBKE CUCTEMBI AOMKHbI BbITh BKMIOYEHb! CrieayrLLMe MUHUMATbHbIE OaHHbIE!
a) gaHHble 0 BaTaperHOor rpynne, BKNYasa cneayloLlee:

- TexHonorusa/Tun Batapen,

- Npegnonaraemblil TOK KOPOTKOTO 3aMblKaHus, KA, U MOCTOAHHAsA BPEMEHU, C,

- napameTpbl BEHTUMALNXK U TEMNEpPaTYP,

- emKkocTs, A - y');

b) paHHble reHepaTopa, BKMN4YaloLme crieayoLee:

- MOLLUHOCTb, KBT, HOMMHaNbHOE HanpsbkeHue, Ko3hULIMEHT MOLLIHOCTH, YacToTa, MpoYee,
- HeobXoOouMble peaKTUBHbLIE COMPOTUBIEHUS W MOCTOAHHLIE BDEMEHM,

- MakcumarnsHas paboyas TemnepaTypa;

C) OaHHbIE O FMaBHOM [BWraTene, BKMKYasa cneaywllee:

- MOLLHOCTb, KBT, HOMMHaNbHOE HanpsbkeHue, KoahMULIMEHT MOLLIHOCTH, 4acToTa, MpoYee,
- XapaKkTepUCTWKKU peKynepaumu,

- [aHHbIE TOPMOXKEHWS,

- MakcuMarnsHas paboyas TemnepaTypa;

d) gaHHble 3apAgHOro YCTPOWCTBA, BKIKOYasA cneaylllee:

- MOLUHOCTL, KBT, HOMMHanNbHoOe HanpsbkeHue, KoadULIMEHT MOLLIHOCTH, YacToTa, NpoYee,
- TOK KOPOTKOIO 3aMbIKaHUs, KA,

- MakcuMarnsHas paboyas TemnepaTypa.

) B cocmas HeobxodumMbix daHHbIX 0 6amapeliHoli epynne omKHO BbiMb BKITOYEHO 68 HOMUHAMLHOE HamnpsKe-
Hue. YkazaHHbie 8 pasdene OaHHble OMHOCAMCS K napamempam acell bamapeliHoll eapynnsi 8 cbope.
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FOCT P NCO 16315—2024

Mpunoxenue OA
(cnpaBo4Hoe)

CBe,quvm 0 COOTBETCTBMU CCLINOYHbLIX MeXOYHAapPOAHLIX CTaHOAPTOB
HalyWMoOHanbHbIM U MeXrocygapCcTteBeHHbIM CTaHOapTaM

Tabnuua JA.1

OBo3Ha4YeHne CCbINOYHOro

22

Crenexb Obo3HavyeHne 1 HaMMeHoBaHWe COOTBETCTBYIOLWENO HAaUMOHANbHOro,
MeKAYHApOAHOm COOTBETCTBMA MeEXrocygapCTBEHHOIMO craHgapTa
cTaHgapTa
ISO 8846 — *
ISO 9094 —_ *
ISO 10133:2012 IDT [OCT P MCO 10133—2018 «Cyna mansle. CUCTEMbI anNeKkTpu4eckue. Ycrta-
HOBKW NOCTOAHHOMO TOKa 6e30nacHoro HanpsikeHusa»
ISO 10239 — *
ISO 10240 MOD [OCT P 54422—2011 (MCO 10240:2004) «Cyga manele. PykoBogcTBO AnA
Brnagensua»
ISO 11105 — %
ISO 13297:2014 IDT [OCT P NCO 13297—2018 «Cypa manble. Cuctembl anektpuveckne. O6o-
pyOoBaHue NepeMeHHoro Tokax
ISO 25197:2012 — *
IEC 60079 (all parts) MOD [OCT 31610.0—2019 (IEC 60079-0:2017) «B3peiBoONacHsle cpeabl. Yacts 0.
O6opyaoeaHue. Obwue TpeboBaHWA»
IDT [OCT IEC 60079-1—2013 «BapeiBoonacHslie cpegpl. YacTe 1. O6opygosanne
C BMAOM B3pbIBO3aLLMTHI «B3PbIBOHEMPOHMLIAEMbIE 0DONMOYKM «d»
IDT [OCT IEC 60079-2—2013 «BapeiroonacHele cpefkl. YacTs 2. ObopygosaHue
C BUAOM B3pbIBO3ALLMTHI «060MoYKM Nog M3BbITOYHBIM O3BNEHWEM «P»
MOD [OCT 31610.5—2017 (IEC 60079-5:2015) «B3priBoOnacHble cpeapl. Hacte 5.
ObGopynoBaHWe C BUOAOM B3pbIBO3aLLMTLI «KBApPLIEBOE 3aMOMHEHME «q»
IDT [OCT P MOK 60079-5—2012 «B3apbiBoonacHble cpeapl. Yacts 5. Obopygosa-
HWE C BUOOM B3pbIBO3ALLMTLI «KBapLIEBOE 3anonHeHne obonoYkn «g»
IDT [OCT 31610.6—2015/IEC 60079-6:2015 «B3apreiBoonacHble cpedbl. Yacte 6.
O6opynoBaHne € BWMAOM B3pPbIBO3ALMTbI  «3aNONMHEHWE OBONOYKM  XKua-
KOCTBH «O»
MOD [OCT 31610.7—2017 (IEC 60079-7:2015) «B3pbiBoOnacHble cpeapl. Yactb 7.
O6opynoeaHue. MNoBbIlLeHHaaA 3alWUTa BUOA «e»
MOD [OCT 31610.10-1—2022 (IEC 60079-10-1:2020) «B3pbiBoOnacHble cpefbl.
Yacte 10-1. Knaccudukauus 30H. BapeiBoonacHble ra3oBele cpeably
IDT [OCT 31610.10-2—2017/IEC 60079-10-2:2015 «BaprbiBoOnacHele cpegbl.
YacTb 10-2. Knaccudukauus 3oH. BapblBoonacHble nbineeble cpeibl»
MOD [OCT 31610.11—2014 (IEC 60079-11:2011) «BapbiBoOnacHele cpenbl.
YacTte 11. ObopygosaHve ¢ BUOOM B3pbIBO3ALUNTEl «MCKpoBesonacHasn anek-
Tpydeckas uenb «i»
MOD [OCT 31610.13—2019/IEC 60079-13:2017 «BaspbiBoonacHele cpeabl.
Yacte 13. 3awmTta obopyooBaHWs NOMELLEHUAMK No4 M30bITOMHbIM OaBne-
HUEM «pP» WU NMOMELLEHUAMU C UCKYCCTBEHHOW BEHTUMNALMEN «V»
IDT [OCT IEC 60079-14—2013 «B3pblBoonacHbele cpefbl. YacTe 14. NpoekTupo-

BaHUeE, Bbl60p 1 MOHTaXX 3NEKTPOYCTaHOBOK»
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MpodomxeHue mabnuyst JA. 1

rOCTP UCO 16315—2024

0Obo3Ha4eHne CCbiNoYHOro
MEXYHAPOAHOIO
craHgapTa

CreneHb
COOTBETCTBUSA

0O603Ha4YeH1e U HaMMeHOBaHWE COOTBETCTBYIOLLEro HaUMOHaNbLHOrO,
MEXIOCYAapCTBEHHOMD cTaHaapTa

MOD

MOCT 31610.15—2020 (IEC 60079-15:2017) «BapbiBoonacHble cpedbl.
Yacte 15. ObopynoBaHue C BUOOM B3PbIBO3ALLMTLI «N»

IDT

MOCT IEC 60079-17—2013 «BapbiBoonacHsle cpeabl. YacTte 17. [NpoBepka u
TexHU4eckoe 0BCMyXMBaHWE 3MNEeKTPOYCTaHOBOKY

IDT

MOCT 31610.18—2016/IEC 60079-18:2014 «B3pblBOONacHble cpedbl.
YacTte 18. OBopynoBaHve € BMOOM B3PbIBO3aLLMTLI «TEPMETM3ALNA KOMNayH-
A0OM «m»

MOD

MOCT 31610.19—2022 (IEC 60079-19:2019) «BapeiBoonacHble cpedbl.
Yactb 19. Tekywuili peMoHT, KanuTarnbHbli PEMOHT M BOCCTaHOBNeHMEe 000-
pYOOBaHUA»

MOD

MOCT 31610.25—2022 (IEC 60079-25:2020) «BapeiBoonacHble cpeabl.
YacTtb 25. NckpobesonacHble CUCTEMbI»

MOD

MOCT 31610.26—2023 (IEC 60079-26:2021) «BapbiBoonacHble cpeapl.
YacTb 26. ObopynoBaHue ¢ pasgenuTenbHbIMA areMeHTamn Unu KombuHawm-
ell ypOBHEW B3PLIBO3ALLMTLI»

IDT

OCT P M3K 60079-27—2012 «BapbiBoonacHele cpeabl. Yactb 27. KoHuen-
uua nckpobesonacHon cucTeMsl nonesoi WuHel (FISCO)»

MOD

MOCT 31610.28—2017 (IEC 60079-28:2015) «BapeiBoonacHble cpeabl.
YacTtb 28. 3awmta obopyaoeaHns 1M nepegatoumx CUCTEM, MCNONb3YIOLLKMX On-
TUYECKOE U3MNYyYEHUEN

IDT

OCT IEC 60079-29-1—2013 «BapeiBoonacHble cpeakl. YacTtb 29-1. Ma3zoaHa-
nusatopbl. TpeboBaHUA K 3KCNMyaTauWOHHBIM XapakTepucTUKam rasoaHanunsa-
TOPOB rOPHOYKX ra30B»

IDT

MOCT IEC 60079-29-2—2013 «BspriBoonacHele cpeabl. Yacte 29-2. [aso-
aHanusartopbl. TpeboBaHWs K BbIOOPY, MOHTaXKY, MPUMEHEHWIO U TEXHUHECKOMY
00CcnyX1MBaHWIO ra3oaHanuM3aTopoB roplYMX ra3os 1 KMCnopogan

IDT

MOCT IEC 60079-29-3—2013 «BapbeiBoonacHble cpeakl. YacTe 29-3. MNaszoaHa-
nusatopbl. PykoBoAcTBO Mo oyHKLMOHaNbLHOW 6e30nacHOCTH CTalMoHapHbIX
razoaHanuMTUYeCcKUX CUCTEMY

MOD

MOCT 31610.29-4—2023 (IEC 60079-29-4:2009) «BapbiBooOnacHble cpeapi.
YacTb 29-4. MasoaHanusaropbl. OblKne TexHu4Yeckre TpeboBaHUA U MeTofbl
MCMBITAHWHA ra30aHanM3aTopoB roploYMX rasoB C OTKPbITEIM ONTUYECKUM KaHa-
nom»

MOD

OCT 31610.30-1—2017 (IEC/IEEE 60079-30-1:2015) «B3pbiBOONacHble cpe-
AObl. Yacte 30-1. HarpeBatenu ceTeBble anekTpuyeckue pesnctuBHble. Obwne
Tpebosanus 1 TpeboBaHna K NCMbITAHUAM»

MOD

MOCT 31610.30-2—2017 (IEC/IEEE 60079-30-2:2015) «BapblBOoOnacHble cpe-
Abl. Yacte 30-2. HarpeBatenu ceTeBble 3MeKTpuyeckne pesvcTuBHble. Pyko-
BOLCTBO MO MPOEKTUPOBaHMI, YCTAHOBKE 1 TEX0BCYKNBaHMIO»

IDT

FOCT IEC 60079-31—2013 «BapbiBoonacHble cpefbl. Yacte 31. Obopyaoea-
HWe C 3aLMTOoN OT BOCMNamMmeHeHus Nelnu obonoykamu «t»

IDT

MOCT 31610.32-2—2016/IEC 60079-32-2:2015 «BapbiBoonacHsle cpeapi.
YacTb 32-2. AnekTpoctaTuka. OnacHble nposBneHns. MeTodb! UcnbITaHuA»

MOD

MOCT 31610.33—2014 (IEC 60079-33:2012) «BapbiBoonacHele cpefbl.
Yacte 33. ObopynoBaHue co cneuvanbHbiM BUAOM 3aLUUThl «S»
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FOCT P NCO 16315—2024

OkoHYaHue mabnuusr JA.1

Obo3Ha4eHne CCbiNoYHoro
MexayHapoaHoro
craHgapTa

CTeneHb
COOTBETCTBUSA

0O603Ha4YeHne U HaMMeHOBaHWe COOTBETCTBYIOLLEND HALMOHANBHOTO,
MEKIoCYAapCTBEHHOrO cTaHaapTa

MOD

FOCT 31610.35-1—2014 (IEC 60079-35-1:2011) «B3pbiBoonacHble cpefbl.
YacTte 35-1. lonoBHbIE CBETUNBHUKKM O MPUMEHEHWUs B LWaxXTax, onacHbIX Mno
pygHudHoMy rasy. Obuime TpeboBaHMA U METOAbL! UCTILITAHWIA, OTHOCHLLMECS K
pPUCKY B3pbIBa»

IDT

[OCT IEC 60079-35-2—2013 «BapbeiBoonacHsle cpegbl. YacTe 35-2. [onoe-
Hble CBETUNBHUKM AMNA NPUMEHEHWA B LUAXTaX, ONaCHbLIX N0 pySHUYHOMY rasy.
JKcnnyatauMoHHbIE W OPYrMe XapakTepucTukK, oTHocAwmMecs K Gesonac-
HOCTU»

MOD

FOCT 31610.39—2017 (IEC/TS 60079-39:2015) «BapbiBoOnacHbie cpefbl.
Yacte 39. VckpobesonacHble cuCTEMbI C 3MEKTPOHHBIM OrpaHUYeHWeM Onu-
TENbHOCTM WCKPOBOTO pa3psadan

IDT

[OCT 31610.40—2017/IEC/TS 60079-40:2015 «BspbiBoonacHeie cpeabl.
Yacte 40. TpeboBaHna K TEXHOMNOMMYECKMM YIMIOTHEHUAM MEXOY FerkoBoc-
NNameHALWUMUCS TEXHOMOMMYECKUMU KUOKOCTAMU 1 3NEKTPUYECKUMU CUCTE-
Mamm»

MOD

[OCT 31610.46—2020 (IEC TS 60079-46:2017) «BspbiBoonacHsle cpefbl.
YacTb 46. Yansl obopyaoBaHus»

IEC 60092-303

*

IEC 60092-352

*

IEC 60092-507:2014

*

IEC 60898-1

IDT

[OCT IEC 60898-1—2020 «AnnapaTtypa manorabaputHas aneKkTpu4yeckas.
ABTOMaTUYECKUE BLIKMIOYATENW AR 3aUThl OT CBEPXTOKOB OLITOBOMO W aHa-
NOTMYHOMO HasHayeHuA. Yactb 1. ABTOMaTMYeCckue BLIKMOYaTENU OnNA nepe-
MEHHOTO ToKa»

IEC 60945

IDT

[OCT P M3K 60945—2007 «Mopckoe HaBuraunoHHoe obopyaoBaHue 1 cpea-
cTtBa pagunoceasn. Obwme TpeboBaHua. Metogbl ucneiTaHuia 1 Tpebyemele pe-
3ynbTaThl UCNBITAHUIAN

IEC 60947-2

IDT

[OCT IEC 60947-2—2021 «Annapatypa pacnpefeneHus 1 ynpasneHns H13-
KOBONETHasA. YacTe 2. ABTOMarm4eckme BbIKNoYaTenm»

IEC 61558-2-4

IDT

[OCT IEC 61558-2-4—2015 «Be3sonacHocTe cunoBeIX TpaHchopmMaTopoB, Uc-
TOYHWKOB NMWUTaHWSA, PEaKTOPOB W aHanoryHbiX nagenuin. Yacte 2-4. JononHu-
TenbHble TpeboBaHNSa U METOAbI UCMLITAHUIA pas3nenMTensHbIX TpaHcopmaTo-
poB 1 BNoKoB NUTaHWA C pazaenuTenbHbIMKU TpaHcopMaTopamMmmy

IEC 61558-2-6

IDT

[OCT IEC 61558-2-6—2012 «BbesonacHocTb CUMOBLIX TpaHcopMaTopoB,
WNCTOYHMKOB MUTaHWA, SMEeKTPUYeCKMX PeakTOpOB W aHanorMYHbIX W3Oernui.
YacTb 2-6. JononHutensHele TpeboBaHua U MeTodbl UCMbITAHWIA Be30nacHbIX
pazgenuTenbHbIX TpaHcopMaTOpPOB M UCTOYHWKOB NMUTaHWA ¢ BeaonacHbIMU
pazgenuTenksHeIMKU TpaHcopmaTopammy

BETCTBUA CTaHOAPTOB!

- IDT — uaeHTU4YHLIE CTaHOapThI;
- MOD — moguuvumpoBaHHble cTaHaapThI.

= COOTBETCTByIOLLI,HI?i HaLMOHanbHbIA CTaHOapT OTCYTCTBYET. [o ero NMPUHATUA PpEKOMeHOYETCA NCNONb30BaTh Nepe-
BOO Ha pyCCKVII?I A3bIK AaHHOINo MexayHapo4gHoro ctadgapTa.

M pumMmevyaHune — B HacToswen Tabnuue Mcnonb3oBaHbl cnegywuine ycroBHble o003Ha4YeHns cTeneHn cooT-
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rOCTP UCO 16315—2024

Bubnuorpadcun

[1] ISO 7010:2011, Graphical symbols — Safety colours and safety signs — Registered safety signs” (CvimBonel rpa-
dhuyeckme. LiBeTa 1 3Hakm 6e3onacHoCTU. 3aperucTpupoBaHHble 3Hak BesonacHocTH)

[2] 1SO 8666, Small craft — Principal data (Cyna manesie. OcHOBHbIE Aa@HHbIE)

[3] |EC 60092-101:19942), Electrical installations in ships — Part 101: Definitions and general requirements (3nekTpo-
obopynoeaHue cygos. YacTte 101. Onpeaenenns n obwne TpeboeaHusa)

[4] |IEC 61008-1, Residual current operated circuit-breakers without integral overcurrent protection for household and
similar uses (RCCBs) — Part 1: General rules (Beikniouatenn aBTomatuyeckue, ynpaensaemble auddepeHumans-
HbIM TOKOM, BBITOBOrO M aHanorMyHoOro HasHadeHua 6e3 BCTPOEHHOW 3aluMThl OT cBepxTokoB. YacTte 1. Obwwe
TpeboBaHWA 1 MeTodbl MCMLITAHWIA)

[5] IEC 61009-1, Residual current operated circuit-breakers with integral overcurrent protection for household and simi-
lar uses (RCBOs) — Part 1: General rules (Broikniouwatenun asTomatuyeckue, cpabaTtbiBalowme 0T 0CTaToOMHOIO ToKa
CO BCTPOEHHOW 3alyMTOW OT ToKa neperpyskn OblToBble M aHamnornyHoro HasHaveHus (ABIOT). Yacte 1. Obwme
npaeuna)

[6] IEC 60092-501, Electrical installations in ships — Part 501: Special features — Electric propulsion plant (3nektpo-
obopynosaHue cyados. YacTb 501. CreuuansHele TpeboBaHWs. AnekTpuyeckas rpebHas ycTaHoBKa)

[71 IEC 60092-353, Electrical Installation in ships — Part 353: Power cables for rated voltages 1 kV and 3 kV (3nektpo-
obopynoBaHue cynos. YacTb 353. CunoBble kabenun Ha HomuvHaneHoe HanpsikeHue 1 kKB n 3 kB)

1) Konnekuun rpacbmyeckux cumeonos 1SO 7000, 1ISO 7001, ISO 7010 v IEC 60417 MOXHO NpocMOTPeTs W Np1o6-
pecTu Ha nnaTtdopme oHnarH-npocmoTpa (OBP) https://www.iso.org/obp/ui/#search. 3ameHeH Ha ISO 7010:2019. OgHako
ONs oaHo3HaqHoro cobnogeHus TpeboBaHMs HACTOALLEro CTaHAapTa, BEIPKEHHOTO B 4aTUPOBAHHOWM CCbINKE, PEKOMEH-
OYETCHA UCMOMb30BaTh TOMLKO yKa3aHHOE B 3TOMW CChINKE U3AaHue.

2) 3ameHeH Ha |EC 60092-101:2018. OgHako Ansi 0AHO3HAYHOro cobrioaeHUs TpeGoBaHUA HACTORALLEro CTaHaap-
Ta, BbIPAKEHHOTO B JATUPOBAHHOM CChINKE, PEKOMEHOYETCA MCNONb30BAaTE TONLKO yKaszaHHOe B 3TOM CChifnke U3daHue.
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FOCT P NCO 16315—2024

YOK [621.355.9:621.331]:006.354 OKC 47.080

27.010
29.020
29.220
29.240.99

KntoyeBble cnoga: CyaoBble CUCTEMBbI SHEDFOO6ECTIE.“-IE.‘HMF|, CeTb pacnpepeneHna nocCTOAHHOINo TOKa,
6aTapeV|Hb|e 6J'IOKM., 68Tapel71Hble rpynnbl, 3arneKkTpu4eckana cunoBaAd yCTaHOBKa
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Pepaktop M.B. MumpodbaHosa
TexHuueckunin pegaktop M.E. Yepenkosa
Koppektop O.B. flazapesa
KomneioTepHana BepcTtka M.A. HanelikuHol

CpaHo B Habop 30.10.2024. ToanucaHo B nevats 15.11.2024. dopmart 60x84%. TapHuTypa Apwan.
Yen. new. n. 3,72, Y4.-u3g. n. 3,16.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ANs KOMNNeKkToBaHua PegepansHOro MHopMaunoHHoro ooHaa cTaHaapToB,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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