GEOEPANBHOE AFEHTCTBO
Nno TEXHWYECKOMY PErYnMPOBAHWUIO U METPOINOIMA

HALMWOHANDHbI rOCTP

CTAHOAPT
1r POCCUNCKOMN 58092.5.2—
OEOEPALUMUMU 2024
(M3K 62933-5-2:
2020)

CucrteMbl HakonNnNeHus
anekTpuyeckoun aHepruu (CH3J)

BE3OINACHOCTb CUCTEM,
PABOTAIOLWNX B COCTABE CETHU

Tpeb6oBaHua k CH39 ¢ noacucremamm
3NEeKTPOXUMUNYECKOro akKkyMyrnmpoBaHuUsi 3Hepruum
(IEC 62933-5-2:2020, Electrical energy storage (EES) systems —

Part 5-2: Safety requirements for grid-integrated EES systems —
Electrochemical based systems, MOD)

U3paHune ochmnumnansHoe

Mockea
PoccUCKUIA MHCTUTYT cTaHOApPTU3aLMK

2024

GostExpert.ru
https://GostExpert.ru/gost/gost-58092.5.2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69041
https://gostexpert.ru/gost/gost-58092.5.2-2024?utm_source=pdf&utm_medium=69041&utm_term=page

FOCT P 58092.5.2—2024

Mpeancnoeue

1 MOAOrOTOBINEH HaunoHanesHoM accoumnauunein npoussognTenei ncTodHUKoB Toka « PYCBAT» (Acco-
umaumsa «PYCBAT») Ha ocHoBe cOBCTBEHHOMO NepeBoda Ha PYCCKUI A3bIK aHIMOA3LIMHOW BEpCUMM CTaHAapTa,
yKa3aHHoro B nyHkTe 4

2 BHECEH TexHu4yeckum kKomuTeToM no cTtaHaaptusaumn TK 044 «XuMuyeckme UCTOYHMKW ToKa W
3MEeKTPOXUMUYECKMNE CUCTEMbBI HAKOMNEHNS 3NEKTPUYECKOA IHEPTUN»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorimn ot 3 ceHTsbpa 2024 r. Ne 1160-cT

4 HacTodwmin ctaHgapT sensgeTcd MognuLMpOBaHHbLIM MO OTHOLLEHWUIO K MeXAYyHapoaAHOMY CTaH4apTy
M3K 62933-5-2:2020 «Cuctembl HakonneHusa anekTpudeckon aHeprum (EES). Yacte 5-2. BesonacHocTe cu-
cteM, paboTatomMx B cocTaBe ceTu. AnekTpoxumuyeckue cuctemsl» (IEC 62933-5-2:2020 «Electrical energy
storage (EES) systems — Part 5-2: Safety requirements for grid-integrated EES systems — Electrochemical
based systems», MOD) nyTem BHeCEHMA TEXHUHECKNX OTKIMOHEHUIA, OOBSCHEHME KOTOPbLIX MPUBEAEHO BO BBe-
OeHun.

HaumeHoBaHWe HacToswero ctaHaapTa U3MeHeHo OTHOCUTENbHO HAaMMEHOBAHWUS YKa3aHHOTo NpoekTa
MeXOYHapoOHoro ctaHaapTta ana npueseneHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHKT 3.5) 1 co CTpyKTy-
por HanmMeHoBaHWA Komnnekca ctangaptos TOCT P 58092.

CeefeHuns 0 COOTBETCTBUM CChINOYHBLIX HALMOHAMbHBIX M MEXroCcyAapCTBEHHbIX CTAHAAPTOB MeXayHa-
poAdHbIM CTaHAapPTaM, UCMOMb30BaHHLIM B KAYECTBE CChINTOYHbLIX B MPUMEHEHHOM MEXOYHapoO4HOM cTaHgap-
Te, NpUBEAEHbI B AONONHUTENBHOM NPUNoxeHun A

5 BBE[JEH BIEPBbIE

lNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 uwoHA 2015 2. Ne 162-03 «O cmaHdapmu3sauyuu e Pocculickol ®@edepayuu». MHgopmayus ob us-
MeHEeHUSX K HacmosilemMy cmaHdapmy rnybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
eo0a) uHghopmayUoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbIl MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6biNyCcKe eXeMecsyYHo20 UHGOPMayuoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmsi». Coomsemcemayoujas UHgopmayus, yeedoMIeHUe U MeKCmbl pa3Mewalomcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLezo nonk3oeaHus — Ha oguuuanbHoM calime @edepansHo20 azeHmcomea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu & cemu MHmepHem (www.rst.gov.ru)

© IEC, 2020
© 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 HakonneHusa anekTpuyeckor aHeprun (CH33) B Lenom JomkHbI COOTBETCTBOBATL 0OLLMM Tpe-
BoBaHusaM BezonacHocTu, kKoTopble ycTaHoBNeHsbl B fOCT P 58092.5.1 1 0CHOBaHbI HA CUCTEMHOM MOAXOAE.
HacTtosawmii ctaHgapT crieqyet Takon e cTpykType, kak u B FOCT P 58092.5.1, v cooepXnUT AOMNONHUTENbHbIE
TpeboBaHus ons baTapelHbix cUcTeM HakonneHus aHeprun (CH33B). [ononHuTeneHbie TpeboBaHMsa npeasb-
ABMAKTCS MO CreayowmM npuymMHam:

a) CH33bE moxeT BbiTh MHTErpUpOBaHa B 3HAYUTENLHEIA CNEKTP 3MeKTPUYECKUX CeTen;

b) ypoeeHb ocBegOMMEHHOCTU O TpeboBaHUAX Be30NacHOCTU MOXET Pa3nuuyaThcs B 3aBUCUMMOCTU OT
KOHKPETHbIX TPeBOBaHMIA CO CTOPOHLI KOMMYHAINBHBLIX CrYX0, CUCTEMHbLIX MHTErPAaTOPOB, ONEepPaTopoB U KO-
HEYHbIX Nonb3oBaTene;

c) xoTsi 6e30MacHOCTb OTAEMNbHBIX MOACUCTEM B LIENOM y4YTeHa u obecrnedeHa cTaHgapTamMu Ha ypoBHe
NCO n M3K, He BO BCcex cnydasx paccMaTpuBaloT BONpockl H@30MacHOCTM, BO3HUKAOLWMe NPy 06beguHeHum
NOACUCTEM 3MEKTPOXMMWUUYECKOTO akKyMynWpPOBaHWUA 3HEPruM u Nobbix anekTpuyeckux nogcuctem. CH33b
ABMAKTCH CMOXHBIMW HA YPOBHE CUCTEM M3-33 pa3HOOOpazvs BO3MOXKHbLIX BApUaHTOR GaTtapei n KoHgWry-
pauuii, Bkroyan obbeauHseMble NOACUCTEME! (Hanpumep, NoOACUCTEMb! YNPABMNEHWs, NOACUCTEMbI 3MEeKTPO-
XUMUYECKOTO akKyMyNMpOBaHMA 3HEPrn, NOACHCTEMbI Npeobpa3oBaHnsa U BCOMOraTelibHble NMO4CUCTEMbI).
CooTBeTcTBME CTaHgapTaM U maTepuanam, Npou3BedeHHbIM cneuunanbHo Ana 6e3onacHoCTU NOACUCTEM,
MOXET OKa3aTbCH HeAOCTaTOMHbIM A1 OOCTUXKEHWUS] MPpUMemMiieMoro ypoBHsa §e3onacHOCTM Ha YpOBHE BCen
CUCTEMBbI;

d) B otHoweHun CHI3B moryT BO3HMKATbL AOMOMHUTENbHLIE Yrpo3bl 6E30MacHOCTH, MCXOoAalWMe oT
NMOACUCTEM 3MEKTPOXUMUNYECKOTO aKKYMYyMPOBaHUS 3HEPTUNA (HANPUMEP, W3-33 NPUCYTCTBUS XMMUYECKMX BE-
LiecTB, BbIDPOCA TOKCUYHLIX rA30B, PasnuUThiX XMMUYECKUX BeLeCTB U CODLITUA, KPUTUYECKM 3HAYMMbIX AN
©e30nNacHOCTM NOACUCTEM 3MEKTPOXMMUYECKOTo akkyMynMpOBaHWs dHepruu), a Takke MoryT ObiTe noTepw
MOLLHOCTM B Nobo YacTy cucteM v 3gaHuin. C CUCTEMHON TOYKW 3peHnst NogobHble onacHkele cuTyauun, Be-
POSITHLIE MPY 3KCNNyaTaLuy NOACMCTEM 3MEKTPOXUMUYECKOro akKyMynUpOBaHUS 3HEPruM, MOryT OKa3sbiBaTb
BNWSIHWE Ha CUCTEMY B LIENIOM W HEraTUBHO OTpaxaTtbcs Ha 6esonacHocT CHA3B B yacTHocTu.

Ans yyema nompebHocmel HayuoHanbHOU 3KOHOMUKU U ocobeHHocmel HayuoHansHolU cmaHdapmu-
3ayuu 8 meKcm Hacmosuwea2o cmaHoapma eHeceHb! criedyrujue U3MeHeHUSs, 8bl0eNIeHHbIe KYpPCUBOM:

- 8 mabnuyy 1 dobaeneHsl MOACHEHUS U npuMeyarue 4, oObacHAwwWUe cmpykmypy 0603Ha4YeHuUs Ka-
meeopul;

- cmpykmypa mabnuy 5, B.1—B.5 npusedeHa k 00HoMy gudy O1s1 UNMOCMpaluL 8rnoxeHHOCmuU onac-
Hocmu o munam;

- 8 mabnuyax B.1—B.5 kypcugom gbideneHbl KoMBUHaUUU Croe, cocmasnsowue MnoHImus,

- 8 MyHKme B.4.3 e npumeyaruu npumepsi 8bi0esieHbl 0moebHO.

Cmpykmypa HauMeHo8aHUU MPUIoXeHUU coxpaHeHa 0ns ydobcmea cebliok Ha cmaHdapm:

npunoxeHue A (cnpasoyHoe) «Modenu enadeHus CHI3b»;

npunoxerue B (cnpasoyHoe) « OnacHocmu u pucku CH33b»;

npunoxerue C (cnpagoyHoe) «lMonHomacwmabHbele o2Heabie ucrnbimaHus Ha CH3356»;

npunoxerue D (cnpasoyHoe) «Memods! ucnbimaHul 005 3awumsl om onacHocmed, 803HUKaWUX Om
OKpyxarouwel cpedbiy,

npunoxeHue E (cnpasoyHoe) «MHbopmayusa s nposepku ynpasneHus 6e301acHOCMb0 XU3HEHHO20
yukna CH336»;

npunoxexue F (cnpasoyHoe) « 3Haku besonacHocmu CH33b6»;

npunoxerHue G (cnpasodHoe) «[lpumep ucnbimaHull 08 nposepku pabomsl MepMOKOHMpPOns 3apsada
u paspsday.

v
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FOCT P 58092.5.2—2024
(M3K 62933-5-2:2020)

HAUWMOHANBbHBIA CTAHOAPT POCCMUMCKOWMW PEOQEPALUMN

CucTeMbl HaKONNEHUs aneKkTpu4eckon aHepruum (CH33)
BE3OMACHOCTb CUCTEM, PABOTAKOLLUKUX B COCTABE CETH

TpeGoBaHua kK CH33 ¢ nogcucTeMamu anekTPOXMMUYECKoro
AKKYMYJTMPOBaHWA IHEPrum

Electrical energy storage (EES) systems. Safety requirements for grid integrated EES systems.
Requirements for energy storage systems with electrochemical accumulation subsystems

Oarta BeepgeHna — 2025—01—01

1 O6bnacTb NnpUMeHeHuns

HacToswumin ctaHgapT pacnpocTpaHAeTcs Ha CMCTEMbl HAKOMMEHWUs anekTpuyeckor aHeprum (CH33),
NOAKIMIOYEHHbIE K 3MEeKTPUYECKON CETU, B KOTOPbIX MCMONb30BaHa NOACUMCTEMAE 3NEeKTPOXMMUYECKOro akKkymy-
NUPOBaHUSA 3HEPTUN (CUCTEMbI HAKOMMEHWS 3NeKTpuYeckon aHeprum batapeiHsle, CH33B), u yctaHaBsnveaeT
TpeboBaHus Be30NacHOCTU, YYMUTLIBAKOLLNE OCOBEHHOCTHN NPUMEHSAEMBIX B HUX 3MEKTPOXMMUYECKUX CUCTEM,
KOTOpble BbIXOOAT 32 paMku obliux TpeboraHWiA Be3onacHoOCTU, ycTaHoBNeHHLIX B [OCT P 58092.5.1, npe-
Oe BCero B OTHOLUEHWW NOoNb30BaTenen, a Takke KacaTenbHO acneKkToB, CBA3aHHbIX C OKpYXKaloLlen cpegon
1 XUBbIMW OpraHM3Mamu.

Hactosawmwmi ctaHgapT 6e30MacHOCTH NPUMEHUM KO BCEMY XM3HeHHoMYy uukny CH33b (ot npoektnpo-
BaHWA 00 3aBepLUEHUA CpoKa cnyxbbl) U ycTaHaBnueaeT TpeboBaHus BesonacHocTu CH336 kak cucTtemsl
AN CHUXEeHUs pucka Bpeaa unu yuepba, KoTopbie MOryT ObiTh BbI3BaHbl ONACHOCTAMU NOACUCTEMbI ANEKTPO-
XMMUYECKOTO aKKyMYNMpOoBaHUs aHeprum (M3A3), BOZHUKAOLWMMU NpY B3aMMO4EHCTBUN MexXy NoAcucTemMa-
mu CH33B, Kak 370 NnOHMMAaeTCs B HAacTosALLEee BpeMs.

2 HopMaTuBHbIE CCbINKK

B HacToslwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cNefyroLlve cTaHaapThbl:

FOCT 14254 (IEC 60529:2013) CteneHu 3awmnthl, obecneunBaemble obonodvkamu (Kog IP)

FOCT 30331.1 (IEC 60364-1:2005) 3nekTpoycTaHOBKU HU3KOBONLTHbIe. YacTe 1. OCHOBHLIE NOMNoOXe-
HKUS, OLleHKa 0BLLMX XapaKTepUCTUK, TEPMUHBI U oNpeaeneHust

MOCT 31610.7—2017 (IEC 60079-7:2015) B3apbiBoonacHsle cpefbl. YacTe 7. ObopyaoraHue. MNoBbi-
LeHHasa 3awnTa Buaa «e»

MOCT 31610.13 (IEC 60079:13:2017) B3apbeiBoonacHble cpeapbl. Yactb 13. 3awunta obopygoBaHusa no-
MeLLeHNAMU Nno U3bbITOYHbIM AABMEHUEM «pP»

FOCT IEC 60079-29-1 BapeiBoonacHble cpefbl. Yacte 29-1. Ma3oaHanuaatopbl. TpeboBaHUSA K 3KCMy-
aTaUMOHHBIM XapaKTepUCTUKaAM razoaHann3aTopoB roprYnX ra3oB

FOCT IEC 60079-29-2 BapniBoonacHele cpeabl. YacTe 29-2. MazoaHanu3aTtopbl. TpeboBaHus K BeIGOpY,
MOHTa)y, MPUMEHEHWIO N TEXHUYECKOMY 0BCNY>KMBaHWNIO ra3oaHanyM3aTopoB roprYMX ra3oB 1 Kucropoaa

FOCT IEC 60079-29-3 BapniBoonacHble cpeabl. Yacts 29-3. NazoaHanu3aTtopsl. PykoBogcTBo No hyHK-
L1oHanbHOM 6@30MacHOCTM CTaLMOHAPHbLIX ra30aHanuTUYecKnx cucTem

FOCT IEC 61000-6-7 DnekTpoMarHutHaa coBmectumocTs (OMC). YacTs 6-7. Obwwiune ctaHgapThl. Tpe-
OoBaHUA NOMEXOYCTOMYMBOCTU ANA obopyaoBaHUA, NpefHa3HAYeHHOro ANd BbIMOMHEeHUs OYHKLUA B CUCTe-
Me, CBA3aHHOW ¢ BezonacHocTbio (hyHKUMOHaNbLHAA 6e30NacHOCTL) B MPOMBILLIIEHHBIX PaCTONOXKEHUAX

MapaHune ochbuumnansHoe
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FOCT IEC 62368-1 Ayauno-, BugeoannapaTtypa, obopygoBaHue MHOOPMaLMOHHBLIX TEXHOMOIMMIA U TEXHW-
K1 cBA3Kn. YacTtb 1. TpeboBaHus 6e3onacHOCTH

FOCT IEC/TS 61000-1-2 3nekTpomarHutHas coBMmecTuMocTe (AMC). YacTts 1-2. OBime nonoxeHus.
MeTogonorua gocTuxeHusa oyHKUMOHansHoW 6e30MacHOCTH ANEeKTPUYECKUX U SNEKTPOHHBIX CUCTEM, BKIHO-
yas obopynoBaHUE, B OTHOLLUEHUW 3MEKTPOMAarHUTHBIX NMOMEX

rOCT P 27.012 (M3K 61882:2016) HagexHOCTb B TEXHMKE. AHann3 onacHocTh 1 paboTocnocoGHOCTH
(HAZOP)

FOCT P 27.302 HapgeXHOCTb B TexHWKe. AHanu3 fepesa HencrnpaBHOCTEN

rOCT P 27.303 (M3K 60812:2018) HagexHocTb B TEXHMKe. AHAnW3 BUAOB W NOCMNenCcTBMIA OTKA30B

rOCT P 50571.16—2019/M3K 60364-6:2016 OneKkTpoycTaHOBKW HU3KOBONLTHLIE. HacTe 6. McneiTaHusa

FOCT P 50571.7.712/M3K 60364-7-712:2002 3neKTpoyCcTaHOBKU HU3KOBONLTHbIE. YacTb 7-712. TpeGo-
BaHWs K CNeunanbHbiM 3MeKTPOyCTaHOBKaM MK MecTam MX pacnonoxeHus. CucTembl NUTaHUs ¢ MCMOMb30-
BaHWeM doToanekTpmyeckux (P3) conHeyHblx baTapein

rOCT P 50571.7.713/M3K 60364-7-713:1996 3nekTpoycTaHOBKKM HM3KOBOMLTHbIE. YacTe 7-713. Tpebo-
BaHWA K cneyunansHbIM YCTAHOBKAM UMM MecTam ux pacnonoxeHus. Mebenb

FOCT P 50571.7.715/M3K 60364-7-715:2011 3neKkTpoyCcTaHOBKN HU3KOBOMLTHbIE. YacTs 7-715. Tpe-
BoBaHMs K cneuManbHeIM 3NEKTPOYCTAHOBKAM UMM MecTam ux pacnonoxeHus. OcBeTuTenbHble YCTaHOBKM
CBEPXHW3KOTO HanpsiKeHUst

rOCT P 50571-4-44 (M3OK 60364-4-44:2007) OnekTpoyCTaHOBKM HW3KOBONbTHbIE. HacTb 4-44. Tpebo-
BaHuWA no obecneyeHvto 6Ge3onacHoCTK. 3almMTa OT OTKNOHEHUA HanpsKeHUs U SNeKTPOMarHUTHbIX MoOMeX

FOCT P 52350.29.4 (M3K 60079-29-4:2009) BapsioonacHsle cpefbl. Yacte 29-4. [azoaHanu3artopsl.
Obwue TexHuyeckne TpeboBaHMA 1 MeTOObLl UCNBITAHWIA ra30aHanM3aToOpPoB ropYNX ra30B C OTKPLITEIM OMN-
TUYECKUM KaHanom

roOCT P 57149—2016/ISO/IEC Guide 51:2014 AcnekTbl 6e3onacHocTu. PyKkoBoAsiLiME yKasaHus no
BKMKYEHWIO UX B CTaHA4APThI

rOCT P 58092.1 Cuctembl HaKoNMEHUA anekTpudeckorn aHeprn (CHO3). TepMuHbI M onpeneneHus

FOCT P 58092.5.1—2018 (IEC/TS 62933-5-1:2017) CuctemMbl HaKoNNeHUs 3reKTPUYEcKOn 3Hepruu
(CH33). besonacHocTk cucteM, paboTtatowmx B coctaBe cetu. Obwme TpeboBaHua

FOCT P 68593—2019 McmoyHuku moka xumudyeckue. TepMuHbl U onpedeneHus

FOCT P MCO 1182 Mcnbimarnus cmpoumernbsHbiX Mamepuanog u u3zéenull Ha noxapHyrn 0rnacHoCMb.
Memod ucnbimaHus Ha He2oprYecmb

FOCT P MCO 9241-1 3peoHomuyeckue mpebogaHus K nposedeHuro 0ghUCHbIX pabom ¢ UCnonb308aHu-
em audeoducnnelHsix mepmuranog (VDTs). Hacme 1. Obwee gagedeHue

FOCT P MCO 9241-2 3p2oHomudeckue mpebosaHus K nposedeHuro oghucHbIx pabom ¢ ucrnonb308aHu-
em audeoducnnelHsbix mepmuranos (VDT). Yacmes 2. TpeboeaHus k npou3eodcmeeHHOMY 3a0aHur

FOCT P MCO 9241-3 3peoHomuyeckue mpebosaHus npu 8biNoHeHUU oguCcHbIX pabom ¢ ucrnosb30-
eaHueM eudeoducrneliHbix mepmuHanoe (BLT). Yacme 3. TpebosaHnus k au3yanbHOMY OmMObpaXeHU UH-
chopmauuu

FOCT P MCO 9241-4 3paoHomudeckue mpebosaHus K nposedeHur oghucHbLIX pabom ¢ ucnob308aHu-
em sudeoducnneliHsix mepmuHanos (VDT). HYacmes 4. TpeboeaHus k knaguamype

FOCT P MCO 9241-5 3paoHomudeckue mpebogaHusi K nposedeHuo ogucHelx pabom ¢ ucnons3osa-
Huem gudeoducnneliHbix mepmuHanos (VDT). Hacme 5. TpebosaHus k pacrnonoxeHur pabodyel cmaHyuu u
ocaHke onepamopa

FOCT P MMCO 9241-7 3peoHomuyeckue mpebogaHus npu 8bIMoAHeHuU o0ghucHbIX pabom ¢ ucnosnb308a-
Huem sudeoducnnelHbix mepmuHanog (BAT). Yacme 7. TpebogaHus k QucninesmM npu Hanuyuu ompax;eHul

FOCT P MCQO 9241-8 BpeoHomudeckue mpebogaHusi NpuU 8bINOMHEHUU 0GbUCHbBIX pabom ¢ UcnonbL308a-
Huem sudeoducrnnelHbix mepmuHanoeg (BAT). Yacme 8. TpebogaHus k omobpaxaembiM ygemam

FOCT P MCO 9241-11 3peoHomMuyeckue mpebosaHus K nposedeHuro ogUcHbIX pabom ¢ UCofb30-
eaHueM gudeoducnneliHbix mepmuHanoe (VDT). Yacmb 11. Pykogodcmeo mo obecnedeHuo npuaodHocmu
UCMOMIb308aHUS

FOCT P MCO 9241-13 3paoHomuyveckue mpebosaHus K nposedeHuro ohucHbix pabom ¢ Ucrnons308a-
Huem gudeoducriieliHbix mepmuHanos. Yacmes 13. Pykosodcmeo nons3oeamens

FOCT P MCO 9241-20 3peoHomMuka s3aumodelicmausi Yenosek—cucmema. Yacme 20. Pykogodcmeo
rno docmynHocmu obopydoegaHus U ycrya 8 obrnacmu UHEOPMaUyUOHHO-KOMMYHUKaUUOHHbIX MexHomo2aul

FOCT P MCO 9241-110 3paoHomuka e3aumoldeticmeus vyemosek—cucmema. Yacme 110. MNpuHyunsi
opeaHu3ayuu duasnoeza

2
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FOCT P HUCO 9241-129 3peoHomuka 83aumodelicmsus Yenosek—cucmema. Yacme 129. Pykosodcmeo
no uHdueudyanu3ayuu npoepamMmMHo20 obecriedeHust

FOCT P UCO 9241-151 3peoHomuka 83aumodelicmeus yernogek—cucmema. Hacme 151. Pykoeodcmeo
10 NPOEKMUPO8AHUID MOb308amMenbCKUX UHmMepghelicoe cemu VMiHmepHem

FOCT P MCO 9241-154 3paoHomMmuka 83aumodelicmeus yenosek—cucmema. Yacme 154. [MpumeHeHue
UHMepaKimueHO20 20/10C08020 MEHHO

FOCT P MICO 9241-161 3peoHomuka 83aumModelicmeus yenogek—cucmema. Yacme 161. nemeHmbi
2paghuveckoeo Noap308amenbcko2o uHmepgelica

FOCT P MCO 9241-210 3paoHoMuka e3aumodelicmeus yenoeek—cucmema. Yacme 210. Yenoeeko-
OpUEHMUPOBaHHOE NMPOeKMUpPO8aHUe UHMepPaKmMuUeHbLIX cucmem

FOCT P MCO 9241-300 3paoHoMuka 83aumodelicmeaus yenosek—cucmema. Yacmes 300. BeedeHue e
mpebogaHus K 37eKMpPOHHbIM 8Udeo0uCTIeam

FOCT P MICO 9241-302 SpeaoHomuka e3aumodelicmeus Henosek—cucmema. Hacmps 302. TepmuHosio-
2us1 015 3N1eKMpOoHHbIX sudeoducriiees

FTOCT P MCO 9241-303 3peoHomuka ezaumodelicmeus Yyenosek—cucmema. Hacme 303. TpebosaHus
K 3neKmpoHHbIM 8udeoducrnesam

FOCT P UCO 9241-304 SpaoHomuka e3aumodelicmaust yenoeek—cucmema. Yacmes 304. Memods! uc-
nbimaxul Nonb308amenbCKUX Xapakmepucmuk 3MeKmpoHHbIx audeoducnnees

FOCT P MCO 9241-305 3pzoHomuka 8zaumodelicmeus Yernogek—cucmema. Yacme 305. Onmuyeckue
nabopamopHbie Memoodb! UCMbIMaHUs 3NeKMpPOHHbIX sudeoducrniees

FOCT P MCO 9241-306 3paoHomuka e3zaumModelicmeus yenosek—cucmema. Yacme 306. Memodsi
OUEHKU 31eKMPOHHbIX 8LUOe0OUCIIEE8 8 YCIOBUSX SKCMyamauuu

FOCT P MCO 9241-307 3paoHomuka e3zaumModelcmeus yenoeek—cucmema. Yacme 307. Memodsi
aHanu3sa u npoeepku coomeemcmaeus 3/1eKmpoHHbIX udeoducrniees

FOCT P MCO 9241-392 3peoHomuka 83aumodelicmeaus yenosek—cucmema. Yacme 392. PexomeHda-
UUU O CHUXXEHUIO YMOMIIeHUS aia3 om MpocMompa cmepeockonuyeckux usobpaxeHull

FOCT P MCO 9241-400 SpzaoHomMuka ezaumodelicmeust yenogek—cucmema. Yacme 400. MNMpuHyunsl u
mpeboegaHusi kK ycmpolicmeam ¢hu3udecko20 8goda

FOCT P MCO 9241-910 3paoHomuka e3aumodelicmeus yenogek—cucmema. Yacme 910. OcHo8bl mak-
MubHbIX U 0cs3amenbHbix e3aumodelicmaull

FOCT P NCO 9241-920 3peoHomuka 83aumodelicmeaus Herogek—cucmema. Yacme 920. Pykosodcmeao
10 IPOEeKMUPOBaHUK 0CsA3amernibHo20 g3aumodelicmaus

FOCT P M3K 60617-DB-12M lpachuyeckue cumeons! 0nsi cxem (8 chopmMame basbi 0aHHbIX)

FOCT P M3K 60664.1—2012 KoopanHauus nsonauum ans obopynoBaHus B HU3KOBOMLTHBIX CUCTEMAX.
Yactb 1. MNpuHUMNbI, TpEBOOBAHUS 1 UCMbITAHUS

FOCT P M3K 62305-2 MeHeaXMeHT pucka. 3alunTta oT MonHuK. YacTe 2. OueHka pucka

FMOCT P M3K 62485-2 batapeun akkyMynsaTOpHble M ycTaHOBKWM DaTapeiHblie. TpeboBaHusa GesonacHo-
cTu. Yactb 2. CTaumoHapHble baTapeu

FOCT P M3K 62619—2023 AKKYMYNSTOPLI U aKKYMYNATOPHblE BaTapeun, cogepxaline LLenoYHoR unm
OpYrMe HEeKUCNOTHbIe 3NeKTponuTel TpeboeaHua 6e3onacHOCTU ANS NUTUEBLIX aKKyMynaTopoB u baTtapeii
NPOMbILUMEHHBIX MPUMEHEHUIA

FOCT P M3K 62932-1—2022 CucmeMb! HakoneHus sHepauu bamapeliHbie npomoyHsie. Yacme 1. Tep-

MUHBbI U onipedeneHus

MpumeyaHue — [py NONB30BaHWW HACTOSALLMM CTaHAAPTOM LienecoobpasHo NpoBEpPUTL AENCTBUE CCbINoM-
HbIX CTAHAAPTOB B MHC(OPMALIMOHHOW cucTeme obLuero nonb3oBaHna — Ha oduumansHoM cainte denepansHoOro areHT-
CTBa Mo TEXHUYECKOMY PEeryrMpoBaHUI0 U METPONOTAM B CETU MIHTEPHET UNnK No exerogHomMy MHOpMaLUoOHHOMY ykasa-
Ten «HauuoHaneHble cCTaHO4apTbI», KOTOPLIA ONYBIMUKOBaH MO COCTOSHWUIO Ha 1 AHBaps TEKYLLEro roga, v no Bbinyckam
eXeMecaYHOro MHopMaLIMOHHOIO ykasaTensa «HavuuoHansHble cTaHaapThl» 3a TekyLUWii rof. Ecnv 3aMeHeH CChINOoYHBbIA
CTaHZdapT, Ha KOTOpbIA AaHa HeAaTUPOBAHHAA CChINKA, TO PEKOMEHAYETCA UCMOMb30BaTh AEWCTBYIOLLYI0 BEPCUID 3TOTO
cTaHZdapTa ¢ Y4Y4eTOM BCEX BHECEHHBIX B [AaHHYK BEPCUIO M3MEHEHUIA. Ecnu 3aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTOPLIA
fdaHa 4aTWpOBaHHasA CCbifka, TO PEKOMEHAYETCA MCNONb30BaTh BEPCUIO 3TOM0 CTaHAapTa C yKa3aHHbIM Bbille rodoMm yT-
BepxaeHus (NpuHATUA). Ecnu nocne yTBepXOeHUs HACTOSILLEro CTaHAapTa B CChINOYHBIM CTaHAapT, HA KOTOpbIA AaHa
LaTMpOBaHHas CChika, BHECEHO M3MeEHeHWe, 3aTparMBarLlee NonoXeHUe, Ha KOTOPOE aHa CCbinka, TO 3TO NONoXeHne
pekoMeHayeTcs NpUMeHATL Bea yyeTa JaHHOro M3MeHeHUs. Ecnm ccbinoyHbIi cTaHAapT oTMeHeH 6e3 3amMeHbl, TO Nono-
KEHUWE, B KOTOPOM [JaHa CChIJIKa Ha Hero, peKoMeHAyeTcA NPUMEHATL B YACTU, HE 3aTParvBatoLLEei 3Ty CChINKY.
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3 TepMUHLI, onpeaeneHns U CoKpaleHns

3.1 B HacToAwWweM cTaHAapTe npuMeHeHbl TepMuHbl no FOCT P 58092.1 w TOCT P 58092.5.1, a Takke
crnegywLwmne TeEPMUHBI C COOTBETCTBYIOLWMMK ONpeneneHusMu.

Mpumeyanume — Ecnu cylwecTByoT pasnuuna B onpegeneHusax, npueenerHsix B [TOCT P 58092.1 n FOCT
P 58092.5.1, onpenenexne, gaHHoe B FOCT P 58092.1, nmeeT NpenmyLLECTBEHHYIO CUITY, €CfM B HACTOSALLEM CTaHgapTe
He yKa3aHo UHoe.

3.1.1 6baTapelHaa cucTema HaKonneHuUs anekTpu4yeckon sHeprum; CH3O6 (battery energy storage
system, BESS): Cuctema HakonneHust SNeKTPUYECKON 3HEPTMI C MOLACMCTEMON 3MNEKTPOXMMUYECKOTO aKKyMy-
NMPOBaHWA JHEePrMyM Ha OCHOBE akKyMynATOPHbIX baTapen.

Mpumevarnnn
1 BaTapeliHble CMCTeMbl HaKOMMeHWUs IHepPriK BKMKOYaloT B cebs Takke CUCTEMbl Ha OCHOBE MPOTOYHLIX DaTapel
(FOCT P M3K 62932-1—2022, ctaTtba 3.1.15).

2 TepmwuH «batapes» onpegeneH B OCT P 58593—2019, cmamba 57; TepMmuH «akkymynsitop» — B [OCT
P 58593—2019, cmamps 60.

3.1.2 nomelleHWe ¢ NOCTOAHHBLIM NpebbiBaHueM ntogen (occupied site): MecTo, koTopoe pacnono-
KEHO BHYTPMW 34aHWA UM COOPYKEHMNS C BEPXHUM NMOKPLITUEM M B KOTOPOM HaxogaTca (3KMBYT v paboTatoT)
noaun.

M pumMmevyaHne — MecrTo, KOTOpOE HEe OTHOCHUTCA K NOMeLleHNAM C NOCTOAHHBbIM I'IpeGbIBaHI/IEM nogeu, Hasbl-
BaeTCcA HenocewaemMbliM MECTOM.
3.1.3

TunoBoe mcnbiTaHue (type test): McnbiTaHne Ha cooTBeTCTBME, BbIMONHEHHOE Ha OAHOM UMK He-
CKOMNbKUX M3OENUAX, NPEACcTaBnsAnLWKX NPOAYKLMIO.
[FOCT IEC 60050-151—2014, cTatbs 151-16-16]

3.1.4

KOHTporibHOe ucnbiTaHue (routine test): MicneiTaHne Ha cooTBeTCTBME, MPOBEAEHHOE HA KaXO0M OT-
AenbHOM U3Aenuy BO BPeMSA UMK NMocre ero W3roToBNeHus.
[FOCT IEC 60050-1561—2014, ctatbst 151-16-17]

3.1.5 npuemoyHoe ucnbiTaHne 3aBoackoe; M3 (factory acceptance test, FAT): MeponpuaTtus, npea-
Ha3Ha4YeHHble AN NOATBEPXKOEHUSA COOTBETCTBUS CUCTEMbI, NOACUCTEMbI, KOMNOHEHTOB M BCMIOMOraTenbHbIX
cucTtem/yctporcte CH33 cneuundurkaumamM 1 NpoBoAMMbIe Ha 3aBoje.

3.1.6 npuemo4Hble UCMNbITaHWA Ha mMecTe akcnnyaTtauuwm; MNNM (site acceptance test, SAT): Mepo-
nNpuATUA, NpegHasHavYeHHble AN NMOATBEPXAEHWS TOr0, YTO CUCTEMAa HAKOMMEHWsT 3NEeKTPUYECKON 3Hepruu
MOXeT paboTaTbk B COOTBETCTBUM C MPUMEHUMBIMUW CNeLUPUKALUAMU U MHCTPYKLUSMKU NO YCTaHOBKE, W Mpo-
BOAMMbIE MOCIEe YCTAHOBKN HA MecTe 3KCcnnyaTauuu.

3.2 B HacmosAwem cmaHOapme rpuMeHeHbi criedyroujue CoKpaueHus:

ABlIKO — aHanu3 sudog nocrnedcmeul U Kpumu4yHOCmU 0mKa3os;

AO — ananuz depesa 0mKa3s08;
AOP — awnanu3 onacHocmel u pabomocrocobHocmu;

BCHH — 6e3onacHoe c8epxHU3KOe HanpsxeHue;
WBIM — ucmoyHuk becrnepeboliHo20 NumMaHus;

HBKB — cucmema Hazgpesa, 8eHMUAAYUU U KOHOULUUOHUPO8aHUs 8030yxa;
N3 — npuemoyHoe ucnbimaHue 3agodCcKoe;
MM — npuemoyHoe ucnsimaHue Ha Mmecme (ycmaHo8Ku);
r1rN3 — nodcucmema npeobpasoeaHuss 3Hepauu;

M3A3 — nodcucmema aneKMpPOXUMUYECKO20 akKyMyTupogaHUsl IHepauu;
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CH3 — cpedcmeo uHOUBUOAYanbHOU 3aujumsi;
CH33 — cucmema HaKomnneHUs 31eKmpu4yeckoll aHepauu;
CH33b — cucmema HakornneHus anekmpudeckol aHepauu bamapetHas,
TO — mexHuyeckoe obcrnyxueaHue;
TrNH — mo4yka nodknrYeHUss Hakonumers,
AC — nepeMeHHbIl MoK;
DC — nocmosiHHbIU MOK;
STAMP — meopemu4eckasa modenb asgapull U poyeccos8 8 cucmemax;
VRLA — valve regulated lead acid.

4 OcHOBHbIe yKa3aHuAa no 6esonacHoctn CH33b

4.1 O6wKe nonoxeHnn

OLeHKy CHIKeHUs1 pUcka, cesisaHHoro ¢ CH33B, kak M3roToBNeHHOM, Tak M NpefHasHaYeHHoW Ans ycTa-
HOBKW, CNIEAYET NPOBOANTL B COOTBETCTBUMN C NOCNEA0BATENbHOCTLIO, MOKa3aHHOW Ha pUcyHke 1.

Puckn MOryT 3aBuceTb OT MHOMMX (DaKTOPOB, BKMKOYas MECTOMONOXKEHWe, XMMUIO U 3HepreTudeckue
napameTtpbl/pasmep (Hanpumep, MowHocTb) CH33B, n nx HeobxoguUMo OUEHWTbL COOTBETCTBYIOLWMM obpa-
3om. PacnonoxeHne CHO3B moxeT BapbMpoBaThCa OT OTAENbHBLIX ObITOBLIX CUCTEM, KOMMEPYECKUX W NPO-
MbILLNEHHbLIX NPUNOXEHWIA 40 CUCTEM KOMMYHAnNbHOro Mmaclwtaba, B COOTBETCTBAM C YEM CrieayeT OLeHUBaTh
pucku. Beibop xumudeckoro coctara ans [19A3 CH33B moxeT 3aBUCETh OT OKPYXKaloLWen cpeabl, 3kcnnya-
TAUMWOHHBIX XapaKTepuCTUK U MobbIX CBSA3aHHBIX C 3TMM 3aTpaT W BbITOA,.

Kak onucaHo B FOCT P 57149, Mepbl N0 CHUXKEHUIO pUcKa, MPUHUMAaEeMble BO BpeMs MPOeKTUpoBaHNa, —
3TO Mepbl No peanu3aumn De3onacHoro B CBOE OCHOBEe MpoeKTa, MPUMeHeHWe NpeaoXpaHuTenbHbIX 1 3a-
LWMTHBLIX YCTPOWCTB W NPefoCTaBneHue MHopMaL MM 4N KOHeYHbIX nonb3oBatenen. B FOCT P 57149 Takxke
YCTaHOBMEHbl AONOMHUTENbHLIE MEepbl HA 3Tane 3kcnnyaTtauuu (ynpaeneHue 6e30nacHOCTLH XU3HEHHOMo
Lukna).

4.2 Nogxopn k 6ezonacHocT CHI33b

KoHcTpykuma CH3O3B, ee npegnonaraemasi ycTaHOBKa WM MHTErpauuvs co CPefoi, B KOTOPYH OHa BCTpau-
BaEeTCs, OOMKHbBl YYUTLIBATE KOHKPETHLIE PUCKW, BO3HMKAKOLLME HA KaXA0M 3Tane XusHeHHoro uukna CH33b.
OTanbl KWIHEHHOIo LWKNA, Kak NpaBwumo, BKIOYaT (HO He OrpaHUMYnBaoTCA):
na3roToBneHue/okoH4YaTensHyto cbopky u M3 (cm. 7.10, 7.11 n 8.2);

TpaHcnopTupoeaHue (cm. 7.10, 7.11 1 8.2);

yCTaHOBKY, BBOA B akcnnyaTtauuio u MMM (cm. 7.10, 7.11, 7.13 n 8.2);
akcnnyaTtauuio (cm. 7.13);

TexHuuyeckoe obcnyxueaHue (TO) u pemoHT (cMm. 7.13);
nepenpodunMpoBaHue Unu CHATME ¢ akcnnyaTtauum (cm. 7.13).

B npouecce ycTaHOBKM JomkHa BbiTh obecneyeHa HageKHOCTb KOMMYHUKALWUIA Mexay noacucteMamm
(nogcuctemamu ynpasneHusi, KOMMYHUKaLUK, KOHTPOMS, BEHTUNALWK, 3alUUTEl U Ap.), KOTOpbIe UMEKT pe-
Lwatollee 3Ha4eHne 4na MUHUMU3aLUMM pyucka u obnerdyeHnss pearMpoBaHns Ha MHUKMAEHTbI, YToObI n3bexaTtb
nwbeix cboes B paboTe nofgcuMcTeM, oTBevatowmx 3a besonacHocTb. Mocne yctaHoekn CHA3B, npexae vyem
OHa OyaeT BBedeHa B 3KCnnyaTauu, HeobxoaumMo NpoBEepUTL 3TU NOACUCTEMbI U FAPAHTUPOBATL UX NPaBUb-
HYH paboTy.

Bo Bpemsi TO 1 peMOHTa cUCTEMbI HEOBXOAMMO BLINOMHATE BCe TpeboBaHWa No oxpaHe Tpyaa, TEXHUKe
©e30nacHOCTN W OXpaHe OKpyXatolen cpeabl, npuMeHumble kK CHO3B.

PaccmoTpeHne 6e30nacHOCTN KOHCTPYKLMKM W aHanmn3 pUCKOB A KaX40ro MaeHTMULMPOBaHHOIo 3Ta-
na W3HEeHHOro LMKIa AOIMKHbI DbiTh 3a40KYMEHTMPOBaHbI M NPeAoCTaBNeHbl B COOTBETCTBUM C pasgenom 6
m7.13.
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OnpepensHie Mogeni HAKONMeHHs
(4.2n86.1)

:
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(8.3.116.3.2)
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(6.3.316.3.4)

<

;

OusHWBaHWe PUCKa Ha NpeaMeT
AonyctumocTu (6.3.3 1M 6.3.4)

Puck ponycTMMbIA?
(6.4

Her

l

YMeHbLUeHWe pucka
(pazgensl 7 W B)

.

OLleHVIBaHVIe BEeNMYMHBLI PUCKA
{(6.3.3n6.34)

!

OueHVMBaHME PUCKA HA NPBOMET
ponycTuMocTH (6.3.3 1 6.3.4)

OcTaToMHBIA PUGK AOMYCTUMBIAT
{6.4)

Banupaumsa 1 QOKyMeHTarnbHoe ogopmneHie
(pasnens 7 u 8)

Oa

!
( OkoHvaHue :)

PucyHok 1 — OBLee onucaHue oueHKN U CHWXeHUs pucka CH33b

CH33b, koTopas CrnpoekTMpOBaHa W CKOHCTpyuMpoBaHa Ans obecnedyeHws onpeneneHHoro YpoBHS
HaZEeXHOCTU M OONroBeYHOCTH, JoMmkHa obecrneunBate HeobxoauMble YPOBHU BE30MACHOCTU He TOMbBKO Ha
YPOBHE CUCTEMbI B LLEMOM, HO M Ha YPOBHE BCEX nogcuctem. Ha ypoBHe noacucTem BCe MHTErpupoBaHHbIe
M3A3 pomxHbl obecneymBats TpeboBaHMA COOTBETCTBYKLMX cTaHgapToB BesonacHocTu (Hanpumep, [1],

FOCT P M3K 62619).
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Mepbl 6e3onacHOCTM ANA B3aUMOLENCTBUS MEXay NOACUCTEMaMM AOMKHbI COOTBETCTBOBaTL pesynksTa-
Tam OLEHKM pucka 6e30nacHOCTM Ha YPOBHE CUCTEMbI.
O6bIYHO ucnonbayemMble HanpskeHus TMH CH33B, ux aHeproeMKocTb, 3aHATOCTL NNOLWAAKM U XUMA-
yeckuin coctae [M3AS3 pasnuyakoTcs, Kak ykaszaHo B Tabnuue 1.
Mogpo6Has peanuaaums mep 6e3onacHoCcTU cornacHo TpeboBaHMAM pasnenos 7 1 8 MoXeT BbITb ONTH-
MW3MpPOBaHa B COOTBETCTBUM C PE3YyrbTaTOM OLEHKM cucTemHoro pucka CH33B (cMm. pazgen 6) ¢ ncnonb3so-
BaHNWEM OCHOBHbIX YCrOBWiA Tabnuubl 1.

MpumeyaHunn

1 XvMW4yecKne cocTaBbl, KOTOpPbIE HE MCNOMNb3YHTCA LWWAPOKO AnA CTauMOoHapHbIX I'IpIa‘IMEHEHl/Iﬁ, HE pacCMOTpPEHbI B
HactodAlweM CtTaHgapte, HO MOryT ObITb npencTtaenexHbl B NnocCneayrwwmux peaakumnax.

2 QHeproemkocTe CH33E o3HavaeT obLuyto sHeproeMkocTb Beex M3AD, KoTophble BbIXoAAT Ha ogHy TIH.

Tabnuya 1— Kareropun CH33b

ObosHa4eHue

[MapameTp kareropuaauum KATEIOpMM Hetanusauus
Hanpaxenue B TTNH V-L Huskoe (L-low) Hanpsxkenne: U < 1 kB nepemenHoro toka nnn 1,5 kB
(V-voltage), B koTopon NOCTOSAHHOIO TOKa
noaknoyeHa CH332b -
V-H Bricokoe (H-high) HanpsbkeHue: U > 1 kB nepemeHHoro Toka unu 1,5 kB
NOCTOAHHOIO TOKa
OHeproemMKocTb E-S Manasa (S-small): E < 20 kB1-y
(E-energy) CH33b
E-L Bonbwas (L-large). E > 20 KBty
3aHATOCTb yYacTka S-0 [NomelLeHre ¢ NOCTOAHHbIM NpebbiBaHneM ntogewn (O-occupied site),
(S-site) B cBazn ¢ [T1OAD cm. 3.1.2
S-U Henocewaemoe mecto (U-unoccupied site), cm. 3.1.2
Xumus C-A CH33b, ncnonbaykowan batapet ¢ HEBOAHLIM 3MEKTPONNTOM (Hanpu-
(C-chemistry) MT3A3 Mep, C 3NeKTPOXMMMUYECKOW CUCTEMOW HA OCHOBE NUTUA)
C-B CH33B6, wcnonbayowan b6atapeo ¢ BOAHLIM 3MNEKTPONUTOM (Hanpu-
Mep, C ANEKTPOXMMIUYECKON CUCTEMOIN Ha OCHOBE CBMHLA MW HUKENS)
Cc-C CH33B, ncnonb3ayollas BeiCOKOTEMNEpPaTYpHYyto BaTtapeto (Hanpumep,
NaS, NaNiCl)
C-D CHO3b, ncnonbaytowasa NpoTodHy BaTtapeto
C-Z Mpoyne

MpumedyaHKna

BbITE ONYLLEHbI.

JYeHbl B kateropuio C-Z.

1 O6o3HaveHns kateropun CH33E onuncaHbl B TpeboBaHWAX HAcToALWero ctaHgapTta kak V-X/E-X/S-X/C-X (Ha-
npumep, V-H/E-L/S-U/C-C). Ecnu kakoe-nnubo orpaHn4eHne Kateropuv He NpUMEHAETCH, HEKOTOPLIE CUMBOMbI MOTYT

2 B uensx BO3MOXHOCTU MPUMEHEHUA HacTosdAlero cTaHgapTa kKak K CH33b, tak u k gpyrum CH33, Bknoyas
CyNepKoHOEeHCaTOPkL!I HA XMMWYECKOW OCHOBE, NocnedHue BKNOYEHbl B KaTteropuio C-Z CHI3.

3 KOMGVIH&LI,VIVI OBYX UInn Bonee pa3HbIX 3NEeKTPOXUMNYECKNX CUCTEM, B TOM YMCNE CYyNepKOHOEeHCaTOPOB, BKIMO-

4 B cmpykmype obo3HavyeHul kamezopul Y-X e kadecmee Y ucrosnb3ytom rnepeayio bykay aH2nos3bI4HO20 Hau-
MeHOoeaHUs napamempa Kamezaopu3sauuu, 8 kayecmee X — riepeyio bykey aHar0a3bI4H020 HauMeHoeaHUsa demanu3sa-
yuu napamempa (npusedeHo 8 ckobkax).

OnucaHne npuMmepoB MCNoONb30BaHWA CH33b moxeT bbITb npegcrtaBneHo cormacHo npueegeHHOMY B

Tabnuue 2.
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Tatnuua 2— lNpumepbl ncnons3oBaHna CH39b

ATUAX WUNKM pacnpegenedHel no 6C)J'IbLIJOMy
qyucny 30aHWA 1UNU B KOMBKMHaLUMK Bbille-
NpUBEOEHHBIX BapMaHTOB, HanpuMep Ha
ynuue unm B MHONOKBapTUpHOM JoMe

CexTtop I — OrpaHnyeHus goctynalycnosus
MCNONL30BaHUS BO Bpems akcnnyatauum u TO
unown YcTaHOBNEHbI B OTOENbHbIX goMax unu | MoryT ObiTb pa3melleHbl B MecTe, HegoCTYNHOM
pacnpegeneHsl no HebonbLIOMY 4ucny | AnA npoBedeHusa perynapHoro TO 6e3 coTpyaHu-
OOMOB M BONbLIOMY YMACNY KBApTUR 34a- | YecTBa C XKUTENAMM OOMa, U He ABMNSKTCA 4acTblo
HUIA UNW KOTTEOKEN npogheccroHanbHOro pexnma akcnnyaraumm u 7O
CornacHo gaHHeiM Tabnuubl 1, CH33b B aTOM CekTope MCMonb30BaHWA MOXHO 0003HaYMTL Kak
V-L/E-S, L/S-0, U/C-Avnn B
Kommepyeckuia YcTaHoBneHsl B Hebonblimx npennpu- | PasmelleHsl B MecTe, AOCTYNHOM ANA NPOBEAEeHWs

perynapHoro TO B paboyee Bpems, U, Kak NpaBuno,
ABMATCA 4acTbld MNPOdECCUOHANBEHOMD  pexuma
akcnnyaraumm u TO

CornacHo gaHHeiM Tabnuubl 1, CH33b B aTOM CeKTope MCMNonb3oBaHUA MOXHO 00603HaYMThL Kak

V-H, L/E-L /S-0O, U/C-A, B, Cuim D

[MpOMEILLNEHHINA

YCTaHOBMNEHBI HA KPYMHBIX NpeanpuaTuax,
Takmx Kak abpuku, ueHTpbl 06paboTku
AaHHbIX, CKNagbl U T. N., UMK pacnpegene-
Hbl MO BOMbLLOMY YMCTY LOMOB, HanpUMep
B FOPOACKOM KBapTane

PaamelyeHel B MecTe, AOCTYMHOM ANS NPOBEAeHUs
perynapHoro TO B paboyee BpemsA, W ABNAKTCA
YacTblo NpodhecCUOHANbLHOIO peXuMa  KchnyaTa-
um u TO

CornacHo gaHHeiMm Tabnuubl 1, CH33b B 3TOM CeKTope MCMNonb30BaHWA MOXHO 00603Ha4YMTL Kak

V-HL, L/E-L /S-0, U/C-A, B, Cunn D

3OneKkTpoceTeBown

nDﬂCOE,ElI/‘IHEHbI HenocpeacTtBeHHO K pac-
npe;:lenMTeanoﬁ CeTn

PasmelleHbl B TOM MecTe, KOTOpoe NMOCTOAHHO A0-
CTYMHO AONs npoBedeHusa perynspHoro TO 1 sBnsA-
eTcA YacTblo NPodecCoHANBHOMO PeXnMa 3KCnny-
atauumn v TO. CucTema, Kak NpaBuno, pasmelleHa
BHYTPW 30HbI OFPaHWYeHHOro 4OCTYNa, Wnu AoCTyn
K CUCTEME OrpaHWyYeH YNoNHOMOYEHHBIMK NLaMIA

CornacHo gaHHeiMm Tabnuvubl 1, CHO36 B aTOM CeKkTope MCnonb30BaHWA MOXHO 0603HaYMTL Kak

V-H/E-L/S-O, U/C-A, B, Cunu D

4.3 WaMmeHeHUs B COBCTBEHHOCTU, KOHTPONe UNK ucnons3oeaHun CH33b

Bo Bcex cny4asix, korga npoMcxoguT nepegada npasa cOBCTBEHHOCTM MMKM 3KCMIyaTalMOHHOW OTBeT-
CTBEHHOCTW, HOBOMY BnajensLy AoimkHa nepefasatbesl MHAOPMaUWUA XXypHana MOHUTOPWHIa Kak 4acTb Jo-
KyMeHTauuW cuUcTeMbl, BKMOYas Mepbl No cobriogeHunio TpeboBaHui, ykasaHHbix B 7.13.2 n 7.13.3. Ecnm
HeobxoOQMMO KOHTPOMMPOBAaThL BbiBMEHHbIE pUckM CH33b, To OonxHbl ObIThb onpegeneHbl pornu U OOMKHa
BbITh YCTaHOBNEHA OTBETCTBEHHOCTb 32 yNpaBneHne U KOHTPOIb CYLLEeCTBYHLLMX UMMM HOBbIX PUCKOB Ans 6es-
OMacHOCTW, BO3HWKAKLWMWX B pe3ynbrate W3MeHeHW, KOTopble 3anfnaHnpoBaHbl UMK yKe NPOoU30oLLIIM.

Bapuanmbi modenell anadeHus npueedeHsl 8 NMpuioXeHuu A.

5 Bonpochbl onacHocTu

MpumeHsaT oblwKre nonoxeHns ob onacHocTu ana CH33 pasgena 5 TOCT P 58092.5.1—2018.

6 OueHka puckoB cuctembl CHI33b

6.1 Ctpykrypa CH33b

6.1.1 O6WKMe XapaKTepUCcTUKn

[Ona cooTBeTCTBYWOLWEN OUeHKM pucka BesonacHocTy gomkHa BbiTe co3gaHa Mofenb HakomnneHwus
CH33b ¢ yTouHAKLWMMY 0COBEHHOCTSAMMU, KaK MOKa3aHO HUXKe.

Mpumep CH33b, Bkntovatowen nepemdHyto TIH, BcnomoraTtensHyto TIH v nogcuctemy ynpaeneHus,
mokasaH Ha pucyHKke 2 1 B Tabnuue 2. B HekoTopbix cryyasx ogHa UMK HECKONbKO MOACUCTEM UMK KOMMO-
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HEeHTOB MOryT OTCYTCTBOBATDb. Cxembl cBA3N Mexay nogcmcreMamu ynpaeneHuda, KOMMyHUKaun, 3allnTbl U
OpyriuMmu nogcucremamm noka3aHbl NYHKTUPHLIMW NMTMHUAMKW CO CTPENKaMW.

]

]

KoMMyHMKaUMOHHEA NOACKCTEMA :

MopcHeTeMa ynpaaneHus :q..n.,o AHTepdeic ceAM
MogcucTema sallmMTbl : '
I 1
________________________________ g e e o 1
TYYYY) i
BénémbrardnsHis e 5 ip= BenomoraTenbHeiA | 1
nogcucTema W::BD‘*HH“ Q BecnomorarenbHas THH
BOL, !
I
1
t 1
OcHoeHasnoacvcTema :
__________ Pt et o P R S S e e S S . A 1
Y L ¥ :
Mopgcuctema 1 "
Mogcucrema I OcHOBHO#A 1
agenmmmuzz::onm npecbpasosanma [ CTBIKOBOYHBIRA o Ocrosnas TMH

yipa SHEpPruK I BLIBOJ :
SHepK : i
' ]

PucyHok 2 — MNpumep apxutekTypbl CH33bB

Mpumeyanne — MoryT BeiTe Cry4yaun, KOTOPbIE HE BMUCLIBAKOTCA B NpeAcTaBneHHyo apxutektypy CH3O3E.

Tabnuya 3 — Npumepsbl kKoMNoHeHTOB B nogcuctemax CHO36

Moacuctemsbl

KoMNoHeHTbI

I'Io,ucn::Tema ynpasneHuns

KoHTponnep cuctemsl W/unu cucteMa ynpaeneHus aHepruen

KOMMyHMKaLLMOHHaH
nogcucrtema

[MaHenb ynpaeneHus (MHTepdenc YernoBeka), cucTeMa CBS3M WKUNW Nepefadn AaHHbIX
MOHMTOPWHIa, M3MEPEHUIA

Moacvctema 3allmThl

Pene (SESGMHEHME, neperpy3ka no TOoKy, nepeHanpaxeHue, rNnoHxXeHHoe HanpaxeHue,
npesBbllleHWe 4acToThbl, MOHWXEHWE HaCTOTkl M T. ,D,.)

BcnomoratensHas Cuctema(bl) obHapyeHWs noxapa, Tenna Wunu gbiMa, cuctema noxapoTyLLeHUs, or-

nogacuctema HeTywmTenb, cuctema HBKB, skops cuctembl, BcnomoratenbHble TpaHcgopmaTopsl,
pacnpegenuTenbHoe YCTPOWCTBO BCMoMoraTenbHoro nutanus, MBI BcnomoratensHom
noacucTembl

BcnomorateneHbIin CoeauHuTenbHble paszbembl, kabernb (TWN, KNacc OrHECTOMKOCTH, KNacc TenroCTOMKO-

CTbIKOBOYHbIN BbIBO

CTU, XMMUYECKAn YCTOMYMBOCTL, pa3Mep U rMbKocTb)

MopocucTtema
ANEKTPOXMMMWNYECKOTO
aKKyMyNMpPOBaHUSA IHEPTUN

Batapesa (Bkntoyas cuctemy ynpaBneHus Batapeei), yCTpoOWCTBa CBA3W, 3alWTHbIE
YCTPOWCTBa, MeXaHW4YecKoe KpenneHue, kabenu.

Mpumevyanne — CH33B moxeT BkNioYaTe HeCKONbKO [T3A3 Unv pasnnyHblX TUNOB
cucTeM

MNogcuctema
npeobpasoBaHna SHEPrumn

TpaHcdopmarop, npeobpasosatent NepemMeHHOro/NMoCTOAHHOIO ToKa, MHBEPTOP, KOH-
Tponnep M3, nepeknovarenu

OCHOBHOW CThIKOBOYHBIN
BbIBO

CoeamHuTeneHbIA BhiBOA, Kabenb (TWN, KNacc TENMOCTOMKOCTH, XMMMYecKas YCTONYK-
BOCTE, pazMmep U rubKocTs)

Mpouee

MomelleHne w/unu 3naHue/orpaxxaeHve, dyHaaMeHT, nodada Bodbl, CUCTEMa BEHTUNA-
UMW M KOHOWMUMOHMPOBaHWSA 30aHWA, NpeaoxpaHuTenu, MapknpoBka 6e3onacHocTH
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6.1.2 OTnuyarowmecs xapakTepUCTUKKU
OcHoBHble TNkl CH336 (cMm. 4.2) MOryT oTnMyYaTbCca He TONbKo no Tuny xumun N3A3, HO 1 no Tuny
BCMOMOraTernbHbIX NMOACUCTEM, KaK yKa3aHO HUXKe:
- cheumansHasi BcnoMmoraTensHasa nogcucrtema kareropumn C-C (CH33B, ucnonbayiollas BLICOKOTEM-
nepaTtypHyto baTtape):
- KOHTYp nogorpesa [13AJ;
- cneynanbHas BcnomoratenbHas nogcuctema kateropun C-D (CH33B, ucnonbayowas npoToqHy
bartapet):
- TennoobMeHHHUK,
- cuUcTeMa ynpasneHus Xugkoctamu (Hacoc, bak, Tpybonposog, knanaH u T. n.).

6.2 OnucaHue ycnoBuin pabotsl CH33b

BasoBoe onvcaHue ycnoeuii pabotbl CH33B gonxHo BbiTh Knaccu@uunMpoBaHo B COOTBETCTBMM C NpU-
BefgeHHbIM B Tabnuue 1 (cm. 4.2). bonee nogpobHoe onvcaHne npumeHuMo kK CH336 B cooTBetcTBMM C 6.2
FOCT P 58092.5.1—2018.

6.3 AHanu3 pUcKoB

6.3.1 O6wuKe nonoxeHnn

AHanus puckoB (MaeHTUUKaLMA onacHoOCTM M oueHka pucka) CH33b cnegyeT npoBoguTh B COOTBET-
ctBum c 4.1, 4.2,6.3.2, 6.3.3, 6.3.4.

Obwwne nonoxeHus no aHanuay nboro pucka CH33 yctaHoeneHsl B FOCT P 58092.5.1.

CnepnyeT NpUMeHATH UTEPaLMOHHLIN noaxos (MOCKOMbKY HECKOMbKO NocrnefoBaTenbHbIX NMPUMEHEHUN
MOFYT CHW3UTb PUCK U MaKCUMansHO 3(PEKTUBHO UCNONb30BaTE AOCTYMHbIE TEXHOMOMMK). [py BEINOMTHEHWN
aToro npouecca Heobxogumo paccmartpuBaTth BezonacHocTs CHO3bE Ha Bcex aTanax ee XU3HEHHOro LMKNa.

AkTyanbHas uHdopmMauns o6 onacHocTsax u puckax CH33b6 npegcrasneHa B npunoxeHun B.

6.3.2 WgeHTUMKaLUMA ONacHOCTU, XxapakTepHon ana CH33b

CueHapuit oueHkn pucka CH33b gomkeH BKNOYATE B KAYeCTBE OTNPAaBHLIX TOYEK ANs aHanuaa onpe-
OENeHHbIE PEXWUMbI 0TKa3a NoAcucTeMbl (MAeHTUGULUPOBaHHLIE ONAacHOCTH, cneundndHslie ana CH33B).

6.3.3 Yuet pucka

CueHapwuu oueHkn pucka CH33b pgomkHbl BKNIOYaTh BCe B3aMMOAENCTBUS Mexay nogcnuctemamu. MNpu-
Mepbl CLieHapueB BKMHYaKT (HO He OrpaHNYMBAKOTCA) CriegyLmMe PUCKN:

- naywwe ot M13A3 B apyrne NnoacucTeMbl;

- MAylwue oT HeaKKyMynupyL X NOOCUCTEM;

- OOHOBPEMEeHHble cOOU/HEMCNPABHOCTM HECKOMbKMUX MOACUCTEM;

- noTepk paboTocnocobHOCTM NoACUCTEMBI, KOTOpas cBsA3aHa ¢ Be3onacHOCTLIO.

6.3.4 AHanus puckoB CH33b5 Ha ypoBHe cUCcTeMbI

AHanua puckoB CH33b Ha ypoBHe cucTeMbl cnegyeT NpoBOAWTL HA YPOBHE KOMMOHEHTOB, MOOYMNeEn U
cMCTEMbI B LiernomM. YTobbl NpoaeMOHCTPUPOBaTh, YTO NOAXOAALLNIA aHanu3 pucka BbIMOMHEH Ha YPOBHE KOM-
NMOHEHTa, MOAYMNA U CUCTEMBI B LIENOM, AOMKEH ObITE NPOBEAEH COOTBETCTBYHLLMA aHaNuU3.

ObLwmre ycnoBusa aHanuaa pUCKOB Ha YpPOBHE CUCTeMbl onucaHsl B 6.3.3 FOCT P 58092.5.1—2018.

AHanuz pucka CH33b Ha ypoBHE CUCTeMbI CMeAYeT BhINOMNHATL, OCHOBLIBASICH HA pPUCKe (pasmMep/3Ha-
yumocTb CH33B) M CnoxHOCTWM CUCTEMBI, UCMOMb3Ys OAWH U3 crefyoLw X MeTOA0B UM 3KBMBANEHTHLIA UM:

- aHanva3 pMCKOB Mo NepBbiM NpUHLUKMNAM cHU3y BBepx (Hanpumep, ABIKO): cm. FTOCT P 27.303;

- aHanua ceepxy BHKU3 (Hanpumep, AOO): cm. FOCT P 27.302;

- KOMOWHWPOBAaHHbIE U/MNU WHTETPUPOBAaHHbLIE BUABI aHanuaa (Hanpumep, AOP: cm. FOCT P 27.012,
STAMP).

6.4 OueHKa PUCKOB Ha YPOBHE CUCTEMbI

Bce puckun gomkHbl BbiTh PACCMOTPEHbI C TOYKWA 3peHUs UX BIIMAHUA Ha ONepaTopoBs, Norb3oBartenei n
NMOCTOPOHHUX MWL, KOTOPLIE MOTYT HaxoAuTbesl B 3oHe CHO3B6, 1 oueHeHbl kak AoNycTUMbIE MMM Hedomnyc-
TUMBIE.

MpumeyvyaHne — Ecnu cuctema 3aBUCUT OT SNEKTPOHWMKM W NporpaMmmMHoro obecneveHns, TO pekoMeHayeTcs
NPOBECTW OLEHKY (PYHKLUMOHAMBEHOCTU 3TUX 3NEMEeHTOB ynpaBneHus NocpegcTBOM MCMONb30BaHWA MOAXOASLLErO CTaH-
Aapta yHKUMoHaneHoW 6esonacHocTy.
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Ecnu HekoTopble pUCKX HeZONYCTUMbI B MPUHLMNE, TO A0MKHLI BbITh MPUHATEI COOTBETCTBYHOLLME Mepbl,
obecneynBatlome BoinonHeHme TpebosaHnin pasgencs 7 u 8.

LokymeHTauus, npunaraemas K oueHke pucka CH33b U ero cHUxeHW, AoMKHa GbiTb LOCTYNHOW W
BKMouaTb TpeboBaHWs, NpUBeaeHHbIe B pasaene 6.

7 TpeboBaHusA, HeobxoaMMbIE ONA CHUXEHUSA PUCKOB

7.1 O6wune Mepbl NO CHUKEHUIO PUCKOB

Obwme nonoxeHusa besonacHocTu ans CH33 onucanbl B 7.1 FTOCT P 58092.5.1—2018.

[MpropwTET NOOXOA0B K CHUXEHWUKO pyucka cornacHo 6.3.5 FOCT P 57149—2016 pomkeH BbITh OCYLLECT-
BMEH B CneayroLlen nocneqoBaTensHOCTU:

a) BbesonacHbIf B CBOEN OCHOBE MPOEKT;

b) nNpenoxpaHWTENbHLIE M 3alLMTHbIE YCTPOWCTEA;

C) MHdpopMaLmsa Ansa KOHEYHbIX NoNb3oBaTeNen.

Mepbl Be3onacHoro B CBoeil OCHOBe MpoeKTa ABMNAKTCA NepBbIM M Hanbonee 3Ha4YMMbIM LLAroM B Npo-
LEecce CHUXEeHWA pucka. ITO CBAA3AHO C TEM, YTO 3aLUUTHblE MEPbLI, NPUCYLLME XapakTepucTukaMm NpogykTa
MIN CUCTEMbI, BEPOSITHO, OCTaHYTCs 3P PEeKTUBHBIMK, B TO XXe BPEMS OMbIT NMOKA3bIBAET, YTO Aaxe TLLaTenbHO
CMpPOEKTUPOBAHHLIE 3ALLMTHbLIE N NPEAOXPAHUTENbHbIE YCTPONCTBA MOMYT BbIXOAWTL U3 CTPOA Mnu pabotatb
C HapyLleHUAMU, a MHopMaLms, NpegHasHavyeHHas 4N KOHeYHbIX Nonb3oBaTenen, MOXeT He Y4YUTbIBaTbCA.

Ecnu mepbl BesonacHoro B cBoei OCHOBE MPOeKTa He MO3BOMST HU YCTPaHUTb OMacHOCTW, HU CyLle-
CTBEHHO CHU3UTb PUCK, TO OOMKHbl ObITb MCMONB30BaHLI OrpaXkaeHua W 3aluTHele ycTponcTea. MoryT no-
TpeboBaThCs OONONHUTENbHbIE MEPLI 3ALLUTLI, CBA3aHHbIE C AOMNOMNHUTENbHLIM 0BopygoBaHueEM (Hanpumep,
¢ obopygoBaHveM Ana aBapuiHOM OCTAHOBKK).

KoHeuHbIn nonb3oBaTenb AOMKeH BbITh 3a4eNCTBOBaH B NpoLUeaype CHWKEHUA pUcKa, yYWMThiBas WH-
cdopmaLnio, NpefocTaBNeHHyo pa3paboTHMKOM/NOCTaBLMKOM. TemM He MeHee uHdopMaumsa AN UCnonb3o-
BaHWUS He OOMKHA 3aMeHSATh NPaBUNbHOE NpUMeHeHne Mep 6e30nacHoro B CBOEM OCHOBE NPOEKTa, 3allMTHBIX
UM OONONMHUTENbHbIX 3aLUWTHbLIX Mep.

Bce mepbl no obecneyeHnio 6esonacHocTu cornacHo TpeboBaHuam 7.2—7.12 cnenyeTt paccmatpuBaTth
B COOTBETCTBUM C npoueccamn oueHkun pucka CH33b, yctaHoBneHHbIMK B pa3gene 6.

n punMeyaHune — HeI{OTDDble 13 NpegnucaHHbIX Mep MOryT ObITb OTMEHEHbI npwv ycrnoeuK, 4YT0 B OLIEHKE pWCKa
YETKO NpogeMOHCTPWUPOBAHO, YTO UENu B obnactn 6ezonacHocTy, obecneyrBaeMble OTMEHEHHLIMA MepamMmu, 6EBVCHDBHO,
OOCTUTHYThbI, OaXe bes ocywecTteneHna COOTBBTCTByIOLIJ,eI?I I'IpE,D,HHCBHHOFI Mepbl.

7.2 NpodhunakTnyeckue Mepbi NPOTUB HaHeceHUsA yuepba HaceneHuo

MpumeHstoT 0blwme nonoxeHusa no 6eszonacHocTn CH33, onucanHbie B 7.2 TOCT P 58092.5.1—2018.

7.3 MpocdunakTMyeckue Mepbl NPOTUB TenecHbIX NOBpeXAeHUA Unu yuepba 3aopoBbio
pPaGoTHUKOB U XuUTeneun

MpumeHstoT o6wme nonoxeHus no beaonacHocTn CH33, onucanHble B 7.3 TOCT P 58092.5.1—2018.
7.4 3aWwuMTa OoT Neperpy3ku no Toky
MpumeHsoT 0bLWwme nonoxeHusa no besonacHocT CH33, onucanHble B 7.4 FOCT P 58092.5.1—2018.

7.5 OTcoeanHeHue u BbiknovyeHne CH33b6

MpumeHsoT 0bwme nonoxenusa no 6esonacHoctT CH33, onucanHble B 7.5 TOCT P 58092.5.1—2018.
HononHutensbHble TpeboeaHus GesonacHocTh, HeobxoamMmeble ansa cHxkeHna pucka CHI3b npu oTcoeguHe-
HUW W BBIKMIOYMEHUW, onucaHbl B 7.11.2.

7.6 dkcnnyaTtauma v obecnyxuBaHue

MpuMeHsawT obLue nonoxeHus no bezonacHocT CH33, onucanHble B 7.6 TOCT P 58092.5.1—2018.

7.7 OBy4yeHue nepcoHana

MpumeHsaoT 0bLWwme nonoxeHusa no besonacHocTn CH33, onucanHble B 7.7 FTOCT P 58092.5.1—2018.
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7.8 be3zonacHOCTbL KOHCTPYKUWU

MpumeHsT obwme nonoxeHna no 6esonacHocTn CH33, onucanHblie B 7.8 TOCT P 58092.5.1—2018.
HononHnteneHble TpebosaHWs no 6esonacHocTH, Heobxoanmele Ana cHUXKeHWs puckoB CHI3b nocpeacTeom
©e30nacHOCTHM KOHCTPYKUWK, onucanel B 7.10, 7.11.1, 7.11.3 n 7.13.

7.9 O6wume TpeboBaHuA kK 6GezonacHoctn CH33b

Jloboin oTkasz UnNu HeMcnpaBHOCTbL B paboTe NOACUCTEMbI HE OOMKHBI pacnpoCTPaHAaATbCS 3a npedensl
NoaCUCTEMBI.

Ta nogcuctema, B KOTOPOW BO3HMKAET HEMCNPaBHOCTb 1 KOTOpas MOXeT NoBnusTL Ha Ge3onacHyto pa-
oty CH33b, gomkHa ObiTe M30NMpOBaHa OT APYrMX MOACUCTEM. Takas M30MsAUWMs He OO0MKHa BrvATb Ha
dyHKLMM DezonacHOCTU NOACUCTEM, U OHWM AOIKHbI paboTaTb He3aBMCHMMO.

KoHcTpykuma CH336 gomkHa MUHMMM3NPOBATb LWYM, BUOpaLWIO U 3KCTpeMarbHble TeMnepaTypbl, CO3-
nasaemble CHO3B.

KoHcTpykumsa nogcuctem BHyTpU CHI3B He gorkHa npensiTcTBOBATbL Pacno3HaBaHWKO onepatopamu
ONaCcHbIX YACTelN, YH4acTKOB U YCIOBUA.

Ona CH33b kateropuun V-H OoNonHUTENBHO AOMKHBI ObITh NPUHATLI MEPLI MO NPeAoTBPAaLLEHUIO M-
Obix coBepLlaeMbIX yaaneHHO onacHbIX onepaunii, ecnv He MoKeT OblTe MoNy4YeHo AoKas3aTeNbCTB TOro, YTo
HW oaMH paboTHUK Ha NnoLLagke He NoOBEPraeTcs PUCKY.

Mpn npoekTpoBaHuW obopynoBaHWs, 4TOObl YMEHbLIWTL YMCTBEHHOE WNW (hr3nyYeckoe Hanpshke-
HWE W Harpysky Ha onepaTtopa, crnefyeT MpUHUMaTe BO BHUMaHWE 3ProHOMWYEecKUe MpWUHUMML, npeanu-
CaHHble B COOTBETCTByHOLEM cTaHgapTe (Hanpumep, FOCT P MCO 9241-1, TOCT P UCO 9241-2, TOCT
P UCO 9241-3, TOCT P MCO 9241-4, TOCT P MCO 9241-5, TOCT P MCO 9241-7, TOCT P MCO 9241-
8, TOCT P MCO 9241-11, TOCT P MCO 9241-13, TOCT P MCO 9241-20, TOCT P MCO 9241-110, TOCT
P NCO 9241-129, FOCT P MCO 9241-151, TOCT P HMCO 9241-154, TOCT P MCO 9241-161, TOCT
P NCO 9241-210, FTOCT P MCO 9241-300, TOCT P MCO 9241-302, TOCT P MCO 9241-303, TOCT
P CO 9241-304, TOCT P UCO 9241-305, TOCT P MCO 9241-306, TOCT P MCO 9241-307, FOCT P MCO
9241-392, TOCT P MCQO 9241-400, TOCT PMNCO 9241-910, TOCT P MCO 9241-920). 3Tn npuHuuMnbl cnenyet
y4nTbiBaTb B §a30BOM KOHCTPYKL MW NpWU pacnpedeneHnn yHKUMIA onepatopa M MalluHbl (CTeneHbe aBToMa-
TH3auum).

7.10 Konctpykuma CH33b, 6esonacHas B cBOel OCHOBe

7.10.1 3awmTa OT NOPaXEeHUS INEeKTPUYECKUM TOKOM

OnekTpudveckas yctaHoBka CHO3E kateropum V-L pomkHa cooteetctBoBath [OCT P 50571.7.712,
FOCT P 50571.7.713, FTOCT P 50571.7.715, TOCT 30331.1.

OnekTpuyeckas yctaHoBka CH33bB kateropumn V-H pomkHa cootBetcTBoBaTth MOCT P 50571.7.712,
FOCT P 50571.7.713, FTOCT P 50571.7.715, FOCT 30331.1 (cm. makxe [2]).

OnekTpvyeckas 3awuTa gns noboil nogcucTeMebl NOCTOSIHHOMO TOKa AoMKHa ObiTe 6e3onacHoi (cMm. [3]
n [4]).

TokoBeayLine 4actTv NoacucTeM W KoMnoHeHTel CHO3B, umelowme Lenn ¢ onacHbiM HanpsKeHUem
(mpeBbiwawwmm BCHH), He gomkHbl ObiTe 4OCTYMHbLI NOCTOPOHHUM nMuam. Yactn CH33B6, koTopbie mMo-
ryT Bbl3BaTb MOpaXeHNe 31eKTPUYECKMM TOKOM, AOSMKHBI OblTh HAOEXHO 3aKpbiThl. TOKONPOBOASLLME HacTK
CH33B, Kk KoTopbIM MOOW MOTYT NPUKOCHYTLCA, HE JOSBKHbI DbiTh NOAKMOYEHBI K YacTAM, HaXo4ALWMMCH nog,
onacHbeIM HanpspkeHrem. [ns 3aluThl [ONYCKAETCA NPUMEHATL Creayolmne MetToabl:

- MpegoTBpalleHne NPOXoXKOeHWs ToKa Yepes Teno YeroBeka Unu JoMallHero ckoTa;

- OrpaHu4eHue ToKa, KOTOPbIA MOXET NpPoXoauTk Yepes Teno, 40 HeONaCHOro 3Ha4YeHus.

ONeKTpMYecKkne NpoBoda M M3onALMa AOMKHbI ObiTb paccYMTaHbl HA MakCMMarnbHbIE TOK, HANPsKEHWEe
W TeMnepartypy.

Mposogswme Yactn CH33B, koTopble MOryT conMpuKacaTbCs C OMacHbIM HanpsiKeHueM K3-3a O4HOTro
NoBpeXaeHnst M30MsLMK, OOMKHbI BbITe 3a3e@MMeHbl COrMacHO COOTBETCTBYIOLMM CTaHAAPTaM, MHCTPYKLAAM
W3roToBUTENS.

®dusnyeckoe paccTosiHWe MeXay LensiMy, BKNYas Kpenex npoBoaoB, BbIBOAOB W T. M., OOIMKHO ObiTh
OOCTaToYHBIM ANs NPefoTBpalueHus CryYanHbiX KOPOTKMX 3aMbiKaHWIA W/ BO3MOXHOCTW BO3HWKHOBEHWS
ayru.
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TOYKM NOAKMIOYEHWNA HEM3ONMUPOBAHHbLIX NPOBOAHWMKOB AOMKHbI BbITh COOTBETCTBYOLW MM 0bpa3om pas-
HECEHbI 1 UMETb KOHCTPYKLU M0, obecneynBatoLLyo NpeaoTBpalleHe CyYanHoro KOPOTKOrO 3aMblKaHWs MexX-
ay MM3AS.

[na oueHKn HeoBXOAUMMOCTM MOMNHUE3ALUTLI CNefyeT NPOBECTU OLeHKy pucka no FOCT P M3K 62305-2.
Ecnu oueHKa noka3sbiBaeT, UTo TpebyeTcs 3aluTa oT MOMHUK, TO OHa A0MKHA ObITh obecneveHa.

Cuctembl M3MepeHUs HanpsaxXeHus, ceasaHHble ¢ CH33B, oomkHb! ObiTh NOBEPEHbI.

KomnoHeHTbl, CBsi3aHHble C 6e30MacHOCTb0 (HanpMMep, HEKOTOPbIE OAaTHMKK), AOMKHbI UMETb N3BECT-
HYH HaOEeXHOCTb.

3aluTHLIE YCTPOMCTBA, Takne Kak NpefoxpaHuTensHble YCTPOMCTBA, JOMKHBI BbITh CKOHCTPYMPOBaHbI
TakuM o6pazom, YToBbI OHK BbINY 3P GEKTUBHBIMMI, MOCKOMBKY UX OTKA3 MOXET NOABEpraTh MAeN ONacHOCTH,
a TaKkKe NoTOMY, YTO CHUXKEHUE UX 3pDEKTUBHOCTU MOXET CTUMYINUPOBATL NONLITKA NPEOAONETL UX 3alUUTY.

ToK NMPUKOCHOBEHWS M SHEPrusi pas3psaaa SOSKHbI ObITe orpaHuydeHsl (cMm. [1], 4.4.3.4).

CH336 npw nogknioyeHnn MI3AS gomkHa BbiTe cHabxeHa yHKUWeR 3allKuThl OT NEPErpy3Kku Mo TOKY.

Oy6nupoBaHue (Mnv pe3epBUpOBaHWE) KOMMOHEHTOB CriedyeT MCMNOoMb30BaTbh TakMuM obpasom, 4ToObI
B cnydae cbosl 04HOrO KOMMOHEHTa ApPYrMe KOMMOHEHTLlI NMPOAOIKANM BbIMOMHATL COOTBETCTBYHOLLYH(ME)
dyHKLMIO(K), TEM cCamMbIM rapaHTUpy4, YTo hyHKLUS Be3aonacHOCTU ocTaeTcsl AENCTRYOLLEN.

[NpoBegeHue ucneiTaHMin U oueHka cooTeeTcTBUA — no 8.2.1.3—8.2.1.6.

7.10.2 3awmTa OT MeXxaHM4YecKUX onacHocTen

KoMMoHeHTbI, K KOTOPbIM MOTYT MPUKOCHYTLCS MIOAW, HE AOMKHbI MMETh OCTPbIX Kpaes.

Ecnu kpasa nnu yrnbl MOryT NpeacTaBnsiTh ONACHOCTb ANA NepcoHana B 3aBUCMMOCTW OT MECTOMOMOXe-
HUS UMK NPUMEHEHUA B 000pYOOBaHUN, TO OHWM OOIMKHbI ObITh 3aKPYrMeHbl UMK CrIaXeHbl.

[na cHwkeHWA pyucka TpaBMMUPOBaHUS MOAER onacHele ABWXYLLMecs YacTu obopyaoraHuns (T. e. OABU-
KyLMecs YacTu, KOTOpble MOTYT CTaTb MPUUYUHOM TPABMbI) AOMKHEI ObITh pacnonoXeHsl Tak, YTobbl OHM BbInK
3aKPbIThl UMK 3aLLMLLEHbI.

KoHcTpykuma CHO3B gomkHa UMeTb afeKBaTHYIO 3aliMTy U CHUXaTb PUCK NageHWs NoACUCTEM N KOM-
MOHEHTOB B YCMOBWAX 3KCMMyaTaLuu, TpaHCNOPTUPOBaHWUs, cOOpKKM, MOHTa)a 1 pa3bopku.

CH33b pomxHa 6bITb cnpoekTUpoBaHa Takum obpasom, 4Tobbl onepaTopsbl U paboTHUKK BNy B 6e3-
OMacHOCTKU NpU HopMmansHon paboTe.

PacnonoxeHue u ctpyktypa CH33b gomkHbl BbITe TakMMK, 4TOBLI HE cO34aBaTh pPUCK A4St paBOTHUKOB
B CNy4yae HEUCNPAaBHOCTW KOMMNOHEHTA.

OTkaz coeguMHeHnn mexay nogcucteMmamm CHIO3E He gomKkeH NPpUMBOOUTE K OMACHON CUTyauun.

CH33b pomkHa BbiTh CNPOEKTMPOBaHa M pasdMelleHa TakMuMm obpa3oM, 4Tobbl MOXHO BbINo ycTaHae-
NuBaTb U cHUMaThL BaTapelHble MOAYNW C UCMONMbL30BaHMEM COOTBETCTBYHLLENO rpy3onogsemMHoro obopyno-
BaHusA. TpeboBaHWe He MPUMEHSIIOT, eCNM Macca OTAENbHbLIX MOAYNEN HACTOMBKO Mana, YTo ¢ HAMW MOryT
©e3onacHo cnpaButbcs He Bonee ABYX YeroBek.

[NMpoBeneHne UCNbITAHKMA U OUEeHKa cooTBeTcTBUS — o 8.2.1.1, 8.2.1.2 1 8.2.2.3.

7.10.3 3awuTa oT B3pbiBa

Ha nytv oTBoga rasa unuv Tenna ot [13A3 He cnegyeT pa3melLaTb NerkoBoCcniaMeHsLMecs Matepu-
anel.

MogcuctemMel ynpaeneHWst M KOMMOHEHTLI, Haxo4swWwmneca BO B3pbIBOOMNACHOW cpefe, OOMKHbI BbITh
cHabxeHbl NoaxoasALLel CUCTEMOA NPOAYBKMA ra3oM COrMacHO COOTBETCTBYHLLMM CTaHAapTaMm, UHCTPYKUUAM
M3roToBUTENS.

W3 kopnyca unu otceka CH33b6 He A0MmKHbI BLIXOAWTL NErkoBOCMaMeHS0LWMecs rassl B 3aKpbiTblie No-
MeLLIeHNS, B KOTOPbLIX MMEKTCA 3NeMeHThbl, 0DpasyloLine NCKpPbI.

[NpoBegeHue ucneiTaHMin U oueHka cooTeeTcTBus — no 8.2.3.1—8.2.3.3.

7.10.4 3awmTa OT ONacHOCTeW, BOZHMKAKOLWMX M3-3a 3NEKTPUYECKUX, MarHUTHbIX M 3neKTpomar-
HUTHbLIX nonewn

®PyHKUMKM BesonacHocTu nogcuctem HGeszonacHocT CHO3B He QOMKHBI HAPYLWATLCS ANEKTPUHECKUM,
MarHWTHbIM 1M ANEeKTPOMarHUTHLIM NONSMM.

B Tex cnyyasx, korga oXugaemMble YPOBHW 3NeKTPUYECKOro, MarHUTHOTO W 3NeKTPOMarHUTHOro nonen
MOryT okazaTtb HeGnaronpuaTtHoe Bo3gencTeme Ha paboty CHO3B, oHa gomkHa 6bITh Hagnexalwmm obpasom
3alMLLLEHa OIS CHUKEHWA 3TUX YPOBHENR B COOTBETCTBMU C MHCTPYKLUAMMW M3TOTOBUTENS CUCTEMbI.

[NpoBegeHue ucnbiTaHMin U oueHka cooTBeTcTBUA — no 8.2.4.

7.10.5 3awuTa oT noxapa

Mpu nsrotoBneHun kopnyca CH33b unu Hecywmx KOHCTPYKLUMIA U y3NOB He AOoMycKaeTcs MCnonb3oBa-
HWe roprYnx MmaTepuanos.
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MpumeyvyaHume — McnbiTaHne Ha HeroprodecTs onncaHo B FTOCT P MCO 1182.

[13A3 1 nx oKpy>eHne OomkHbl 6biTh CNPOeKTUpoBaHbl TakuM obpasom, 4Tobbl NpefoTBpaLlaTh NosB-
TNeHne Leno4ek TEPMOXUMUYECKMX peakLnin unmM pacnpocTpaHeHne orHa (Hanpyumep, pasgeneHue 6atapeu Ha
CeKLMN: CeKUMo 3apagHoro obopyaoBaHMsa M CEKUMIO, BKIIoYaoLWwyo B ceba NpOBOAHWMKM MOCTOAHHOIO TOKA,
pasMblkaTens Ueny v paspagHyto uens). [pu pazmelleHun B HenocpegcTBeHHol 6nusoctn of CHI36 06b-
EKTOB M YCTPOWCTB criefyeT y4YMThIBaTh Kak NoxapHble, Tak M TEPMUYECKUE PUCKN.

CooTBeTcTBME NPOBEPSIOT NyTEM NPOBEAEHUSA NPOBEPOK 6e30MacHOCTU KOHCTPYKLNK COrMAacHO peayrib-
Tatam OLEHKM pUcKa Ha YpOBHe cucTembl (CM. pasgen 6). [lna npouecca OLeHKW pUCcKa Ha YPOBHE CUCTEMbl
NPUMEHSAIOT pacyeTbl No noxapHon Harpy3ske CH33b nnu no akcnepyMMeHTanbHbIM XapakTepucTUKam noxa-
pa, ycTaHoBMneHHbIM B 8.2.5 u npunoxeHun C.

BHyTpeHHss vyacTe CH33B gomkHa ObiTh pasgeneHa ¢ UCMOMb30BaHWEM OrHEYMOPHbLIX Neperopodok
(Hanpumep, MeTannMYeckux NNacTWH, HEroplYMX NaHenew v T. 4.) Ha cekumo BaTapen, CEKLUK 3apsgHoOro
060pya0BaHUA M CEKLMIO, BKMIOYAIOLLYO pasMblkaTenb Lenu 1 pa3psagHyto Lenb.

[MpoBegeHne UcnbITaHWA W OLleHKa COOTBETCTBMA — no 8.2.5.

7.10.6 3awumTa OT TeMnepaTypHbIX ONAaCHOCTEN

KomnoHeHTbl, TemnepaTypa KOTOpbIX MOXET ObiTb BLICOKOW, HEe OOMMKHblI BbiTe 4OCTYMHLIMU Ans one-
paTopoB UMW APYroro nepcoHana. Yactu, KoTopble MOryT Bbl3BaTk OXOMM, AOMKHbI ObITb HAAEXKHO 3aKPbIThHI.

Mexgy MNM3A3 1 nogcMcTeMoi ynpaeneHusa 4omkHo ObITe obecneyeHo TeNNoBoe pasgeneHre, Takoe Kak
MeTannuyeckas nnacTuHa WM COOTBETCTBYHLLEe (PM3NYECcKoe paccTOsHUe.

7.10.7 3awmTa OT XMMMYECKNX BO34EeNCTBUMN

Beibop matepuanos, ucnonb3yembix B kopnycax M nposogax CH33b, gomkeH y4nTbiBaTh yXyaleHue
XapakTepuCTUK, KOPPO3UWH, M3HOC (M3-3a ANUTENBHOIO MCMOMb30BaHWS) U TOKCMYHOCTL B COOTBETCTBMM C MpO-
BeJEeHHbIM aHanM3oM PUCKa CUCTEMBbI.

CnenyeT yunTbiBaTb HebnaronpusiTHblE OONTOCPOYHbBIE M3MEHEHWS 3MEKTPUYECKUX W MeXaHW4ecKux
CBOWCTB HEKOTOPbIX M30MALNOHHbLIX MaTepuarnos.

YTeuka anekTponuTa u3 batapeun gomkHa 6biTe NpegoTBpalleHa. 3To TpeboBaHWe He pacnpocTpaHaeT-
Csl Ha repMeTuyHble baTapen.

CH33b gonHa BbiTh CNPOEKTUpPOBaHa TakMM 0Bpazom, 4Tobbl NpeaoTBpaLaTh PasnuB ONacHOM XKua-
KOCTU (3MeKTPOnuThI, XUAKne anekTpogHsle maTepuansl) B [13A3.

7.10.8 3awmTa OoT onacHocTel, BO3HUKAKLWMNX U3-3a HEMCNPABHOCTEN BCNoMoraTensHOM Nogcu-
CTEMbI, MOACUCTEM YNpaBleHUA KOMMYHUKaLUun

ObopynoBaHue OOMKHO BbITb CMIPOEKTMPOBAHO TakMM o6pa3om, YToBbl pUCK BO3ropaHnsa unm nopaxe-
HWA 3MNEKTPUYECKNM TOKOM W3-38 MEeXaHW4YEeCKON UMK 3reKTPUYECKon neperpy3kn nubo oTkasa BcneacTBue He-
HOpMarnbHOW paboThl UMM HEOCTOPOXKHOMO WUCMONb30BaHMSA Dbl OrpaHUYeH HacTONbKO, HACKOMNLKO 3TO Mpak-
TUYECKU BO3MOXHO. [ocne HeHopmMarnbHOW paboThl UMW eOUHUYHOR HeucrnpaBHOCTM 0DopyaoBaHWE OOITKHO
ocTaBaTbca Be3onacHbIM ONA onepaTtopa, Ho He TpebyeTtcs, YTobbl 0bopyaoBaHWE BCE elle HaxoAWNoch B
NMONHOCTLIO paboyem cocTosHUK. [lonyckaeTca MCNONb30BaTh NaBkue BCTaBKW, TEPMOBbIKITHOHATENM, 3aLLUTY
OT NEePErpy3ku No TOKY UMK aHanorm4Hble YCTPOWCTBA, eCN OHWM CNOCOBHbLI 0BecneunTb afekBaTHYO 3aLlnTy.

CH33b gomkHa 6biTh cipoekTUpoOBaHa Tak, 4Tobbl NpegoTBpaLlaTh ONacHble YCIOBUA, OaXKe eClnn no-
Jaya aHepruu (Kak u3 OCHOBHOW, TakK U U3 BcnomoratensHoi TMH) npepbiBaeTca nnu HectabunbHa.

Ecnu kputuyeckuin ona 6e3onacHOCTU KOMMOHEHT BLIXOAUT U3 CTPOsS MKW paboTaeT HeEHOpPMAanbHO, TO
cUcTeMa JorkKHa aBToMaTuyeckun nepeiT B 6e3onacHoe COCTOsIHME.

MpoBegeHne UcnbITAHWUKA W OLUEHKAa COOTBETCTBUA — Mo 8.2.8.

PyKkoBOACTBO MO BLINMOMHEHWIO YCITOBUIA €AUMHUYHOTO OTKa3a Ha yNpaBnsoLwmMx U OpyrMxX Lensx npueene-
Ho B OCT IEC 62368-1.

BesonacHocTb nocne HeHopManbHOW paboTbl UMW egMHUYHOM HEUCNPAaBHOCTU O0MKHA ObiTe NpoBe-
peHa NyTeMm UCMbITAHWUS CUCTEMBI C MOMOLLbLI0 MOAXOASALLMX CMOAENUPOBAHHLIX CUFHaNoB B COOTBETCTBUU C
FOCT IEC 62368-1.

7.10.9 3awuTta OT ONAcHOCTEN, CBA3a@HHbLIX C OKPYXKalolen cpegon

7.10.9.1 O6wume nonoxeHuns

CH33b pomkHa GbITb cnpoekTupoBaHa TakMum obpasom, 4Tobbl NMpenoTBpallaTh OnacHble YCrnoBuS,
Oaxe ecrnu oHa nofeepraeTcd ycnoBusaM, ykasaHHeiM B 7.10.9.2 n 7.10.9.3.

7.10.9.2 Bo3gencteue nonagaHna Bnaru

CH33b ponkHa BbiTh CPOEKTUPOBaHa Tak, UTobbl NpenoTBpaTUTL BO3AENCTBME Nonagarowen Brnaru.

lMpoBegeHne ncnbiTaHUKA W OLUEHKa COOTBETCTBNA — no 8.2.9.2.
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Ona CHO3E kateropun S-U koa IP no FOCT 14254 nomkeH OblTh He Huxke IPX4.

7.10.9.3 BoagencTtBme MOpPCKOW cpeabl

B cnyuyae ycTtaHoBkM B Mopckow cpefe CH33b gonxkHa ObiTb CNpoeKkTMpoBaHa Tak, YTobbl He MpuBo-
OUTb K ONACHBLIM CODLITUSIM BO BPEMS UMW NOCNe BO3A4ENCTBUS MOPCKOW cpefbl (HanpUMep, COMsAHON TyMaH).

lMNpoeeneHne NCNbITAHWMA U OLIEHKA COOTBETCTBUA — o 8.2.9.3.

7.11 MNpepoxpaHUTenbHbIe U 3alUUTHLIE MepPbl

7.11.1 O6wue nonoxeHns

B pononHenue k Be3onacHon B CBOEW OCHOBE KOHCTpykumn CHI3B, onucaHue KOTOPOW MpUBEOEHO B
7.10, B CH33b cnegyeT ncnonb3oBaThk NpeAoXpaHUTENbHbIE U 3alUUTHEIE Mepbl. MuHUMansHbie TpeboBaHuMs
no NpegoxpaHuTernbHBIM U 3alLMTHEIM Mepam NpuBedeHbl B HACTOSALWEM pasgene.

Heotbemnemon 4actbio 6e3onacHon pabotel CH33B ABNseTcAa KOHTPONb AOCTyNa, U B KOHCTPYKLMIO
CUCTEMbI JOMKHbI BbITh BKIKOYEHbLI COOTBETCTBYLLME BNOKMPOBKU M OFpaHWYeHnsa 4OCTyna HeaBTOPWU30BaH-
HOro nepcoHana. lNpu HanM4YuM oNacHoOCTWM AOMNOMHWUTENBHO A0MKHA BbITh NpeaycMoTpeHa 3awmTHas broku-
poBKa AOCTyna onepaTtopa B 3T 30HbI.

Mopocuctema koHTponsa B [13A3 [omKHa KOHTPONMpPOBaTh BCe HeobxoaMMble NnapameTpbl 6e30MacHoCTK
©aTapen B COOTBETCTBUU C TpeDOOBAHUAMU NPUMEHUMbIX CTAHAAPTOB, HAaNpaensas 3TW NapamMeTpsbl B NoACcK-
cTemMy ynpaBneHus.

Ona CH33b, pacnonoXeHHbIX B TEX MecTax, r4e BO3MOXEH NPAMON KOHTaKT C HEKBaNUULMPOBAHHbLIM
nepcoHanom, IP-kog no FOCT 714254 nomxeH 6biTb He Huxe IP2X.

7.11.2 BbikntoyeHUe U uzonupoeaHue CH33b

7.11.2.1 ObLwwKe nonoxeHns

B mononHeHue Kk paboynMM COCTOAAHUAM, KOTopble onpedeneHsl B 7.5 MOCT P 58092.5.1—2018, B Ha-
cTosilleM cTaHdapTe onpegeneHo Hepaboyee cocTosHMe (ycnoBue maonsuumu ansa TO). Ycnoeue vsonayum
ana TO — 3To cocTosHWe cucTeMsbl, KoTopoe obecneunBaeT Be3zonacHy paboTy C CUIMOBbIMU LEenamMn no-
cTosIHHOTO ToKa un [19AD.

7.11.2.2 OTKMOYEHHOE OT CETU COCTOSHUE

MpumeHsaoT 0bLwmne TpeboraHUsA, koTopkle onucaHsl B FOCT P 58092.5.1. Kpome Toro, cneayeT UCMOIb-
30BaTb U30NUPYHLLME YCTPONCTBA, YTODLI NOKanskHOe pyYyHOe ynpaBrneHe NepekpbIBano yganeHHoe ynpas-
neHwve. M3onupyoLwme ycTpoincTea OOMKHbI ObiTh 3a0M0KMPOBaHbl B OTKITHOYEHHOM COCTOSHWN.

7.11.2.3 OcTaHOBMNEHHOE COCTOSIHME

[Mpwn nepexone B 0CTAHOBMEHHOE COCTOAHME CUCTEMa BbIMOMHAET NocneaoBaTenbHOCTh BbIKMIOYEHNUS,
KoTopasa BKMtoyaeT B cebsa oTknwodeHue MN3A3 ot MMM13 v oTknodeHue M3 0T OCHOBHOIO COEANHUTENBHOMO
BbiBoga. OCTaHOBNEHHOE COCTOAHUE MOXET ObiTh pe3ynsTatoM 0BbIYHOW KOMaHObl UMM KOMaHabl cOBLITUS
aBapuMHOro oTkn4veHus. BcnomoratenbHoe NUTaHWe NMpUCYTCTBYET AMA yNpoLweHWs nocrnefoBaTensHOCTU
aBTOMAaTUYECKOro BKITKOYEHWUSI UMK ANA MUTaHUA CUCTEM KOHTPOMsS. 3TO COCTOAHNE, Kak NpaBumno, 4OCTUraeTcs
C MOMOLLbIO KOHTAKTOPOB UM aBTOMaTU4YEeCK1X BbliKNtodaTtenen. Bo BpeMs ocTaHOBNEHHONo COCTOAHMA BO3-
MOXHOCTb CaMOMPON3BOSIBHOIO BKIHOYEHWA UMM HEA0CTATOYHON M30NALMK ANs paboTHUKOB Ha MecTe JoMmKHa
ObITb CBEAEHA K MUHUMYMY.

7.11.2.4 N3onnpoBaHHOe COCTOSHWE ANsl TEXHUYECKOro 0bCnyKMBaHUSA

B n3onvpoBaHHOM cocTosiHKMM Ans npoeefeHus TO gormkHa ObiTe obecneveHa BeszonacHoOCTe paboThl,
no KpavHew mepe, C CUIOBbIMKW UEnAMM NMOCTOAHHOIO TOKa WM aKKyMynupylowen coCTaBnslowen CUCTEMBbI.
B szaBucumocTtn ot mecta B CH33B, koTopoe gomkHO ObiTe 0BcnyxeHo, gonyckaeTcs BblOpaTh ee MonHy
(CM. pUCYHOK 3) MK HACTUHHYIO M30MALMIO CO CTOPOHLI NocTosAHHOrO Toka. CHO3B pgonkHa ObiTe 3abnokupo-
BaHa B M30MMPOBAHHOM COCTOSHMUW NOKaNbHO UMK C MOMOLLLH CEEMHOI0 pasbeAnHSLEro YCTPOMCTRA Tak,
UYTO OHa MOXeT ObiTb MOAKMIOYEHA TOMbLKO YNONMHOMOYEHHBIM MEPCOHANOoM MOCre 3aBeplUeHus npolegypsbl
obcnyxueaHua. Ytobel npueectn CHG36 B M3onupoBaHHOE cOCTOsIHWME, CHayana ee crefyeT NepeBecTy B
OCTaHOBINEHHOE COCTOsIHWE, Kak onpeaeneHo Belle. 3aTeM oHa LomkHa DbiTh NepeBefeHa B OTKNIOHYEHHOe
OT CeTW CocTosiHMe WM 3abnokupoBaHa B HEM, MOCMe Yero oHa [oShkHa OblTb HaAeXHO M3onuposaHa (nof-
JepXvBasi NpyM 3TOM B aKTMBHOM COCTOSIHMKM NGO MCTOYHMK nuTaHua noacuctem CHIOBB, cBAzaHHbIX C
BesonacHoOCTLIO).
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PucyHok 3 — lNMpumMep usonunpoBaHHoro coctoaHusa (nonHaa nsonauus CHI33E6)

BusyanbHasa BUOMMOCTb M30MMPOBAHHOTO COCTOAHWS AOMKHA BbiTh 0BecnedyeHa ¢ noMoLLblo Bnokupye-
MOr0 M30NUPYHLLEro yCTPOWCTBa B COOTBETCTBUM C TpeDOBaHMAMKM HALMOHANLHOIO 3aKOHO4AaTeNnbLCTBA.

Mpouedypa U3onsauMn cMCTEMbI QOMKHA!

- paspelaTtb OTKMKYEHWE CUCTEMbl MOXKAPOTYLUEHUS, €C BbIMYCK areHTa MoXapoTYLEeHUs MOXeT
BbITb BpeaHeIM ANg nepcoHana, pabotatowero BHyTpy CH33B vnn pagom ¢ Heit;

- MO3BONATbL cucTemam obHapyxeHua noxapa, cuctemam HBKB, ocBelleHMA U MHXEHEepHbIX ceTen
ocTaBaTtbcs B pabovemM cocTosiHuKM, 4Tobbl 0Becnedunts BesonacHbie U KOM(OPTHbLIE YCNOBWUS Tpyaa.

MHCTpyKUMKM NO M30MALMKM CUCTEMbI OOITKHbI:

- ObITb NOCTOAHHO pa3smelleHsl B CH33E B ogHOM MecTe, KOTOpoe Nerko 4oCTYMHO CneunanucTy, ocy-
LeCTBNAKLWEMY U30NSALMI0 CUCTEMBI;

- cogepxXaTb YeTKMEe WUHCTPYKLUW U NPOBEPKU ANSA AOCTUNXEHUS MOMHOW M30MNsLMM CUCTEMbl U ee nog-
TBEPXKAEHMS;

- cofepXaTb YeTKNe MHCTPYKLUMU MO BO3BpaTy cucTeMbl B paboyee (0cTaHoBNeHHoe) cocTtosiHue. M3o-
NUpyloLLne YCTPOWCTBA, YKasaHHble B MHCTPYKUUAX, LOMKHbI BbiTh YeTKO 0603Ha4EHbI.

7.11.3 Opyrve npepaoxpaHuTenbHbIe U 3aWUTHbIe pyHKUuuM CHI3B

7.11.3.1 3awmTa oT NopaKeHUs 3NeKTPUYECKMM TOKOM

3alMTHBIE YCTPOWCTBA W 3MEeKTPUYECcKUe Lenn OOIMKHbI BbITe NpaBUMNBHO pacCcYMTaHbl AN 3aLUWTH
3MNEKTPUYECKNX Liene OT KOPOTKMX 3aMblKaHWA.

[13A3 (BHYTPW HakonUTeNnsl 3HEepriun) OMmKHbl BbiTb CHabXeHbl 3aWMTHON (DYHKUMEN ONS nNpepbiBaHUSA
WM OrpaHUHEHUs TOKOB KOPOTKOTO 3aMbIKaHMS.

3awumTa oT 3aMbIKaHUs Ha 3eMI0 JOMKHA NOAAEepPXKUBATLCA KaK CO CTOPOHbLI MepeMeHHOoro, Tak 1 co
CTOPOHLI NOCTOAHHOTO Toka [113. O6 obHapyKeHUW 3aMbIKaHUs Ha 3eMITi0 cnefyeT coobllats onepaTopam.
OTa 3awuTa aenaeTcs 0bA3aTenbHOM, eCN CTOPOHLI NEPEMEHHONO U MOCTOSIHHOIO TOKa 3MeKTPUYEeckn U3o-
NMpoBaHbl OT pacnpefenuTenbHOW ceTu. 3alMTa co CTOPOHbI NMOCTOAHHOMO Toka He Tpebyercsa ana BCHH
Batapeu.

CH33b pomkHa 3awmwiate batapey oT nepesapsna U MMMNYNbCHOTO HanpsbKeHWs, B TOM YWcre npu
eQWHWYHbBIX HEUCMNPABHOCTSAX B 3apAaHOM YCTPOWCTBE. 3alunTa MOXeT ObiTb JOCTUIHYTA BbIKMKOYEHUEM 3a-
psOHOro ycTpoWCcTBa, NpepbiBasd TOK 3apsaia, Unu npumeHeHuem BapucTtopa. Ecnv npoucxogut nepesapss,
onepaTtopbl AOMKHbI BbITh OMOBELLEHB! C MOMOLLLIK KaK 3BYKOBLIX, TaK M BM3yanbHbIX CUTHamMoB.

HoMmuHanbHble napameTpbl 3aMEHAEMOro NpefoXpaHWUTENs JOMKHbI BbiTh OTMEYEHbl Ha Aepxartene
NpefoxXpaHUTenst UMM pagoM C HAM, YTOBbI OHU BbinNKM O4EeBUAHbI, OaXe eCrvu NpegoxpaHvuTens yganeH. Opy-
ryio Heo6xoguMyo MHCOPMAaLMIO, TaKyIo Kak BpEMeHHas 3agepkka [2f unu oTkroyaloLas cnocobHOCTb, cre-
OyeT yKasblBaTh B nacnopte. [poueaypa 3amMmeHbl NpegoxpaHuTens 4oMmkHa BbiTe onvcaHa B MHcpopmauum no
De30nacHOCTU KOHCTPYKUMK 1 doyHKUunamM CH33b, ycTaHoBNEHHbIM B 7.12.

YcnoBusa neperpysky no Toky B M13A3 fomkHbl ObiTh CO0BLEHBI OnepaTopam.

Llenn orpaHn4eHWs TOka OOMKHbI BbITb CNPOEKTUPOBaHbLI TakuM obpasom, YToBbl Npefensl He NpeBbl-
LWanuchb MpyM HOpPManbHbLIX YCIOBUAX 3KCMNyaTauun K B crnydae edWHWYHOro oTkasa B obopynosaHun. Ecnu
BO3HWKaEeT CBEPXTOK, 3TO cnefyeT coobuwiath onepaTopam.

HenpegHamepeHHoe obocobneHne CH33b cnenyeT paccmaTtpuBaTts B cooTBeTcTBMM ¢ 6.2.8 TOCT P
58092.5.1—2018.

MpoBeneHWe UcnbITAHUK U OLEHKA cooTBeTCTBUA — no 8.2.1.1 n 8.2.1.2.
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7.11.3.2 3awmTa oT MexaHN4YecKnx NoBpeXaeHnn

Kopnyca CH33b, obecneunBatolime 3alnTy OT 4OCTYNa K ONaCHbIM YacTaM, AOMKHbI ObiTh 4OCTaTOY-
HO MPOYHBbIMU, YTOOLI NPEedoTEPaTUTL MEXaHUYEeCcKoe NOoBpeXaeHne NPy BO3MOXHOM MexXxaHW4YeckoM Bo3dei-
CTBUN.

lNpoBeneHne NCNbITAHWMIA U OLEHKA cooTBeTCcTBUS — no 8.2.2.1 n 8.2.2.2.

7.11.3.3 3awuTa oT B3pbIBA

B CH336 karteropuin V-L/S-O/C-A, C-B, C-D n C-Z Ha mecTe HaxoxaeHna CH33B nomkHel 6biTk npea-
YCMOTpPEHbI CUCTEMbI ODHapYXeHWA roploYmnx ra3os, reHepupyemblix [T13AS3. O6 obHapyeHUW roprodero rasa
chnenyeT cooblaTe onepaTopam Kak 3ByKOBbIMW, TAK W BU3yarbHbIMKU curHanamu. B cooTeetcTaun ¢ Tpeboea-
Huem HacToswero ctaHgapta CH336 He MmoxeT ObITh yCTaHOBNEHa Ha nnolwlaake 6e3 cuctem obHapyXeHUs
FOPHYMX raz0B, YTO AOMKHO BbiTh OTMEUEHO B PYKOBOACTBAX MO YCTaHOBKE.

CH336 kateropuin V-L/S-U/C-A, C-B, C-D n C-Z gormkHbl MIMeTb COOTBETCTBYIOLLME 0603HaYeHWsA s
naeHTMUKaLMM 30H OrPaHWYEHHOTO 4OCTYNa, CBA3aHHbIX C BO3MOXHOCTbIO Bbixoga m3 CHO3B roprounx
rasos..

CH33b kateropun V-H/S-0O/C-A, C-B, C-D 1 C-Z gomkHbl ObiTb CHabxeHbl COBCTBEHHLIMU CUCTEMAMMU
oBHapyXeHns ropwoumnx rasoe, reHepupyemeix [N3A3. Ob obHapyXeHUW roprodero rasa cnegyet cooblatb
(onepaTtopam) kKak 3BYKOBLIMMW, Tak U BU3yanbHbIMK curHanamu. MNpouenypa obpalleHuns ¢ cuctemamu obHa-
pY>KeHWs1 [oMKHA ObiTb ONMcaHa B JOKYMEHTaUMM CUCTeMbI, Kak yCTaHoBMneHo B 7.12.

B CH33b kateropuin V-H/S-U/C-A, C-B, C-D n C-Z nyTb BbIXOASLINX FOPIOHMX FrasoB OOMKEH ObIThb
MaeHTMULMPOBAH WU 3a40KYMEHTUPOBAH B PYKOBOACTBE MO YCTAHOBKE. BOKpYr BbINYCKHOrO OTBEPCTUS AN
rOpHYEro rasa JorkHbl BbITh YCTAHOBNEHbI COOTBETCTBYOLNE yKazaTenu Ans 0003Ha4YeHa 30Hbl orpaHnye-
HUs. MHdopmauma o nyTh NpoxXoXaeHUs BeIXOOALLMX rOpYnX ra3oB fomkHa BblTb NpegocTaBneHa nocras-
LLMKOM BriagenbLy.

B CH336 kateropum C-A, C-B, C-D un C-Z [13A3 moryT BoigensaTs Bogopos. Bo nsbexaHne B3pbiBa unm
BosropaHua CHO36 Bo BpemMs NiobbiX MHUWAEHTOB HE A0MKHA UMETb HUKaKUX UCTOYHMKOB BO3rOpaHns, ecnu
cofepxxaHue Bogopona MoxeT 6biTe bonee 4 % (HWXHWIA Npefen B3pbIBAE@MOCTU BOAOPOAa).

Ona CH33b karteropuin V-H/C-A, C-B, C-D u C-Z gomkHbl BbITb NPYMEHEHbBI COOTBETCTBYIOLLME HAOEX-
Hble U/UNK N3DBLITOYHBIE CPEACTBA ANA NpeaoTBpaLLEeHUs CKONNeHus roptodero rasa eHyTpu CH33b6.

CH33b kateropuin V-L/S-O/C-A, C-B, C-D n C-Z gonxHbl BbITh pacnonoxeHbl Ha NnoLlagke ¢ COOTBET-
CTBYIOLLKMMW CUCTEMAMU BEHTUNALN.

CH336 kateropuin V-H/S-O/C-A, C-B, C-D n C-Z pomkHbl BbiTe YCTAHOBMEHbI C COOTBETCTBYIOLLMMM
cucTeMaMy BEHTUMALMK, Kak NpeaycCMOTPEHO B CeayoLwmnX NonoXeHnsax:

- BEHTUNSILMOHHLIE CUCTEMBI AOMKHLI NOAAEPXKMBATL HAAMEXKALUYID TEMMNepaTypy BHYTPU Kopnyca,

- MpW OTCYTCTBUW Hagnexallero obbemMa ecTecTBEHHON BEHTUNALMM OMKHbI ObITh 06ecneyeHsl cucTe-
Mbl MPUHYOUTENbHON BEHTUNALNN;

- BEHTUNSILMOHHbIE OTBEPCTUS AOMKHbI DblTh CPOEKTUPOBaHbLI M YCTAaHOBIEHb! TaknM 0Opa3om, YToObI
npeaoTBpaTUTL pacnpocTpaHeHWe OrHa W nonagaHue Boabl.

[NpoBeneHne UCNbITAHWMA M OLUEHKa cooTBeTcTBUS — o 8.2.3.1—8.2.3.3.

7.11.3.4 3awuTa oT noxapa

OnacHocTb NoXapa MOXET BO3HWKHYTh B pesynbraTe Ype3mepHbIX Temnepatyp, nubo npu Hopmanb-
HbIX YCMOBMAX 3KCNnyataumun, nMbo 1n3-3a neperpysku, noBpexneHUs KOMMOHEHTOB, Pa3pyLUeHUs U3onauumn
UNK yTpaTbl COeauHeHnin. MNoxapbl, BO3HMKaKLWMe BHYTPM 000pyA0BaHuUs, He JOIMKHbI pacnpocTpaHAThLCs 3a
npegensl HemocpeaCcTBEHHOW BNM30CTM OT UCTOYHMKA MoXKapa WM He OOMMKHbI HaHOCKTb yuepd oKkpyxatoLlen
cpege unu obopyooBaHuio.

CH33b karteropuu S-O gomkHa uMeTb COBCTBEHHYO CUCTEMY 0BHapyXeHWs NoxXapa, NoXapHYH CUrHa-
NU3aLMK C UCMOMNb30BAHUEM KakK 3BYKOBLIX, TAK U BU3yanbHbIX CUTHAMNOR, a Takke OrHeTywuTenn B npegenax
mecTononoxenna CH33b6. Ecnu M3A3 nmeeTt geepb, TO 0Ha 0MKHA ObITh OrHE3aLWTHOIO UCMOMNHEeHWS.

CH336 kateropun S-U gomkHa umeTb cucTeMy ODHapy)KeHWsi moxapa, NMoXapHyr CUrHanMsauunio c
MCMOMb30BaHWEM KaK 3BYKOBbIX, TAK W BU3yaribHbIX CUTHaNoB, a Takke orHeTywmnTenu B 6e3onacHom n nerko-
OOCTYMHOM MecTe.

CwurHan obHapyxeHuns noxapa, oTnpaBneHHbIi U3 cUcTeMbl OBHAPYXKEHWA Noxapa, rae 310 NPUMEHMUMO,
LOMKEeH nepenaBaThCs NOXapHbIM cny06am ¢ AaHHBIMU O MECTOMNOMNOXKEHWM Yepes3 CeThb CBA3M U CUCTEMY MO-
KapoTyLleHUs, Yepes pene u NpueMHuUKN Be3onacHocTu.

[Mpu HANWU4YMKM CMCTEMbI NOXAaPOTYLUEHKUA, ecrn 0DHapyKeH noxap, OHa AomkHa paboTaTbk aBToMaTnye-
CKM, OOHOBPEMEHHO BKMOYasi NOXKapHY CUrHanu3auumio.

[NMpoBeneHne NCNbITAHKMA U OLEHKA COOTBETCTBUS — Mo 8.2.5.
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7.11.3.5 3awmra oT TeMnepaTypHbIX ONacHOCTEN

CH33b moxeT UMeTb 0AHY MMM HECKOMbKO KPUTWYECKMX TeMMepaTyp, KOTOpble creayeT OnpenenuTb.
B COOTBETCTBUN C YCTAHOBMEHHLIMU KPUTUYECKUMI TeMMepaTypaMiu (HanpuMep, TeMnepaTypbl MOBEPXHOCTU
NPWKOCHOBEHUS, TeMNepaTypbl CUNOBOrO 3NEKTPOHHOrO KOMMOHEeHTa W TeMmnepatypbl [T3A3) [onmKHbl GbITh
NPUHATEI Mepbl BesonacHocTu, YTobbl n3bexaTb JoCTUXeHUsa 3TUX TemnepaTtyp B CH336.

KomnoHeHThl, CBA3aHHble ¢ Be3onacHOCTL0 (Hanpumep, onpeaeneHHble 4aTt4MKn), OMKHBI UMEeTb 13-
BECTHYIO HAOEXHOCTb.

Onepatopbl JOMKHBI UMETb BO3MOXHOCTb KOHTPONMMPOBaThL TEMNepaTypy BHYTPEHHEn aTtMoctepbl Kop-
nyca cucteMsl U TemnepaTtypy nogcuctem B CH336.

OnepaTopbl AOM¥HbI UMETb BO3MOXHOCTb KOHTPONUMpPOBaTh pabovyee COCTOAHWE MOOCUCTEM BEHTUMNSA-
U1K, U UM cnegyeT coobulatse 06 oBHapyKeHUN HeHaanexallero CoOCTOsHUS.

Ecnu koHTponupyemas(bie) Temnepatypa(bl) npesbilaeT(0T) Npeaernsl, YCTaHOBMEHHbIe N3roToBUTE-
nem, o6 aTom cnegyet cooblaTte oneparopam.

[MpoBegeHne ncnbITaHUK W OUEHKa COOTBEeTCTBMA — no 8.2.6.1—8.2.6.3.

7.11.3.6 3awWwmTa OT XMMUYECKOro BO3OencTBus

HOomxHbl BbITE NPegycMOTPeHbl NoKanusauma Uunu HemTpanusauus pasnuTbiX ONacHbIX XUOKOCTEN.
MeTogbl, Ucnonb3yemble Ana nokanusauuun, JOMmKHbl OblTb 4OCTATOYHBIMU ONA YASPXKAHUS MaKCUManbHOTO
KOMMYecTBa KULKOCTW, KOTOPOE MOXKET NMPOM30ATK, a ECNU CUCTEMA HaXOAWTCS Ha yruvue, TO JoSKHa ObiTh
NpegycMoTpeHa 3aluTa oT CnyYanHoro 3anonHenns goxgem. MHCTpyKuuK, kacawuwuecs obecnedyeHuns nog-
X0AsfLLen nokanmsaumm u HelTpanuaalumm pasnuBoB, AOMKHbI ObiTe MpeaocTaBneHbl M3roTOBUTENEM CUCTEMBI
BMECTe C MHCTPYKLUMAMU MO YCTAHOBKE.

Onsa CH33B kateropum C-D gomkHo 6bITe NpefyCMOTPEHO aBTOMAaTUYEeCKOe 0DHapyKeHWe YyTeuku, yKka-
3blBaloLlee Ha BbIBPOC ONacHbIX KUOKOCTEN.

Ona CHO3b6 kateropun E-S/S-O Ha nnowanke CHO3b gorkHa ObiTe NpegycMoTpeHa cuctema obHa-
PYKEHMSA TOKCWMYHBLIX rasoB, reHepupyemblx [13A3. O6 obHapy»KeHWW TOKCMYHBIX ra3oB cnegyeTt coobwath
onepaTopaM C MOMOLLbLIK Kak 3BYKOBbIX, TaK U BU3yanbHbIX CUrHanoB. B pykoBoacTBax no yCTaHOBKE AOMKHO
BbITh yKasaHo, uto CH33b He gomkHa ObITh ycTaHOBMeHA Ha nNnowanke b6e3 cucteM obHapyXeHUs TOKCUY-
HbIX ra3os.

Ona CH336 karteropun E-S/S-U Ha nnowaake, Ha KoTopoi Haxoautca CH33B, unm HenocpencTBEHHO
Ha CH33b pomkHbl ObITe NPeayCMOTPEHbLI COOTBETCTBYIOLME yKasaTenu Ansa 0603Ha4YeHnsa 30Hbl OrpaHu4eH-
HOro 4OCTyna, CBsI3aHHbIE C BO3MOMHbBIM BbIXxoAoM M3 CHO36 ToKCHYHbIX ra3os.

B CH3O3b kateropum E-L/S-O gomkHa ObITe NpeaycMoTpeHa cobCcTBEHHAs cucTeMa obHapyXeHUs: ToK-
CUYHbIX ra3oB, reHepupyembix M13A3. OB obHapyxeHUM TOKCUMYHBIX ra3oB criegyeT coobllate onepaTtopam
C MOMOLLBI COOTBETCTBYHLUUX NPEedyNpPexXneHuin 1 CUrHanoB (Hanpumep, 3BYKOBbLIX M BM3yanbHbIx). Pyko-
BOACTBA NO YCTAHOBKE AOMKHbLI BKNKOYATE MHAOPMALKIO O TOM, Kak 06pallatbcs ¢ CUCTEMON OGHapYKeHUs
TOKCUYHBLIX ra30B.

Ona CH33b6 karteropuum E-L/S-U nyTe oTpaboTaBLUMX TOKCUYHbIX ra30B AOMKeH OblTb MOSHTUULMPO-
BaH W 3aOKYMEHTMPOBaH B PYKOBOACTBE MO yCcTaHOBKe. BoKpyr MecTa BbIXof4a OOMKHbI BbiTh YCTaHOBMNEHEI
COOTBETCTBYHOLUME yKkasaTenu Ans 0603HauYeHWs 30Hbl OrpaHUYeHHOoro goctyna. MHdopmau s o nyT NpoxXox-
LeHusa oTpaboTaBLIMX TOKCUYHbLIX FAa30B AOMMKHA OblTh NpefocTaBneHa NocTasLUKOM BragensLy.

Ons CH33b kateropuu S-O gomkHbl BbiTh NpegyCcMOTPEHbLI MEPLI MO CHUXEHWUID KOHLEHTpauuu rasa,
4yToObI 3aUNTUTE pabovee NPOCTPAHCTBO OT BLICOKOrO COAEPXaHWe TOKCUYHbLIX ra3oB, BblaensaemMsblx ua MN3A3
B CH33b.

CH33b kateropum E-S/S-O gomxHbl ObiTh pacnonoXeHbl Ha nrowagkax, rge NpegycMoTPeHbl Mepbl
3alUMTbl OT BhbILWEYKa3aHHLIX ONAacHOCTEN, Takue KakK (HO He OrpaHU4YnMBasCh):

- ycTpaHeHue 06pa3oBaHnsa ONacHbIX XMMUYECKUX BELLECTB;

- pasbaBneHune OnacHbIX XMMUYECKMX BELUECTB;
cbop onacHbIX XMMUYECKMX BELLecTB (Hanpumep, B MOKPOM ra3oo4ncTUTeNne OT ONacHbIX ra3oB);
orpaHvyeHve gocTyna YenoBeka.

CH33b kateropumn E-L/S-O gomiHbl 6bITe YCTAHOBMEHbI C 3aLLMTHBIMW MEepamu, OMMCaHHbIMK BbilLe.
[MpoBegeHne ucnbITaHWA U OLUeHKa cooTeeTcTBua — no 8.2.7.1—8.2.7.3.

7.12 NHdpopmaLumsa OnNA KOHeYHbIX Nonb3oBarenen

[ns KoHeYHbIX Nonb3oBaTenei U 3aMHTEePecOBaHHbIX CTOPOH AoMKHa BbiTk AOCTYMHA cnedyoLwasa WUH-
chopmauua no 6e3onacHocTu:
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- npegynpexaawLwme 3Haku U curHans (Bknodvas nobble orpaHMYeHnsa JOCTYNHbLIX ANA KOHTaKTa cpeg,
NOATBEPKAEHHbIE NPOBEPKOM U UCMBITAHUSIMU, NEepeYncneHHbiMu B 8.2.9);

- Tabnu4ykn 1 MapKUPOBKa, KOTOPLIE YETKO MOKa3bIBAKT NBy onacHy Yacts CH336;

- npegynpexaawLe yCTPONCTEA (3BYKOBLIE M3BELLATENW U BU3yarnbHbIe CUTHAMBI) U T. M.

- nocrniefoBaTtenbHas guarpaMma KOHCTPYKLMIA Ge3onacHocTu, KoTopas gomkHa ObiTe onucaHa ¢ no-
MOLLIbIO METOAO0B, YCTAaHOBMEHHbIX B COOTBETCTBYIOLWEM cTaHgapTe (Hanpumep, fOCT P M3K 60617);

- onucaHWe KOHCTPYKUUKN 1 doyHKumin 6esonacHoctu CHA3B.

B nHcTpykumsax no yctaHoske CHA3B, ecnu oHa nocTtasnsaeTcs ¢ [TOA3, normkHa 6biTe NpegocTasneHa
cooTBeTCTByWas MHdopMauusa o TpebyemMom pacxofe Bo3Oyxa Ans nomeleHuin M13A3 (mHdopmauma o
npenynpenuTensHbIX 3Hakax, kacaroLwwmxcs 6esonacHoctn CH33B, npueegeHa B npunoxerHun F.

Kpome Toro, gomkHa 6bITh NpedocTaBneHa BcA Heobxogmmas WHopmauMs B COOTBETCTBUM C HOpMa-
TUBHO-TEXHWYECKOWN LOKYMEeHTaLUnen.

7.13 YnpaeneHue 6e30NacHOCTLIO MO XWU3HEHHOMY LIUKNY

7.13.1 OkcnnyaTauusa u obcnyxuBaHue

7.13.1.1 Obwme nonoxeHns

Kaxpgasi cTopoHa, koTopasi HeceT OTBETCTBEHHOCTL 3a akcnnyaTtauuto M TO, fomkHa MHPOPMUPOBaTh
pabGoTHMKOB 0 TOM, 4TO Npu paboTte psgom ¢ CH33B oHwn gomxkHbl cobniogaTe Mepbl cobecTBeHHOW Be3onac-
HOCTW. HeHagnexaluune akcnnyataunsa u/unm obenyxmBaHue MOryT NPpUBECTU K NOXKapy, OTPaBNeHMWIO rasom n
NOpaKEHWUIO 3MEKTPUYECKUM TOKOM. Bee 3anHTepecoBaHHbIe CTOPOHbI A0MKHbI PYKOBOACTBOBaThLCA TpeboBa-
HUSMW MO 3alMTe OT Takoro poga puckoB. Hanbonee onTumanksHo npu atoMm, ecnu CH336 byayT pabortatb
aBTOMATUYECKM U AUCTAaHUMOHHO Yepes UH(DOPMAaLUOHHbIE CETH.

Oxwupaetca, uto bonbwmHcTBo CH336 byayT pabotaTe aBTOMaTUYMECKU U AUCTAHLMOHHO Yepe3 MHAdop-
MaLMOHHbIE CETW Ha NPOTSKEHUWN OecaTuneTuin. B TedeHme aToro Bpemenn getann CHO3B 6yayT 3ameHsTb-
Csi MPW PEryssipHOM NAaHOBOM NpoMrakTU4eckom oBCnyKMBaHMK, HAaNpPUMep MeponpuaThii no nnaHy TO,
NpPY MOHUTOPUHIE COCTOSHWUS CUCTEMbI, MPY YaCTUYHOW 3aMeHe NoACUCTEeM UMM KOMIOHEHTOB NPUW U3MEHEHUN
KOHCTPYKUWUW N3-3a CTapeHus.

n puMmedaHue — 3ameHa gomkHa YYUTbIBATE BO3SMOXHOE BTOPUYHOE NCNONB30BaHUE.

LoCTynHOCTE OpUIMHANBHEIX 3aMacHbIX YacTell Ana peMoHTa U 3aMeHbl MOXeT BbITb orpaHuyeHa, nmbo
OHW MOTYT BbITb HEAOCTYMHLI, YTO NMPUBOAUT K HEOBXOAMMOCTU UCMOMbL30BaHUS COBMECTUMbIX AeTanei. Me-
Pen, yCTaHOBKOW 3anacHbIX YacTel 4omkHa ObiTh nogTBEPXAeHa X ODe30nacHOCTb C TOYKM 3peHust besonacHo-
CTW CUCTEMbI, MOTOMY Y4TO KOMOWHAL MKW 3TUX YacTel N NOACUCTEM UMEetoT BonbLuoe 3Ha4YeHue Anst KOHTPONS
coctoaHuss CHO3B.

[na obecneuerus BesonacHocTM paboOTHUKOR BO Bpems npouecca obcnyKMBaHUsA Ha MecTe YCTaHOB-
ki CH33B ntobble M3aMeHeHWs, BHECEHHbLIE UMM, HE OOMXHEI Nepe3anuchiBaThCa 00 3aBepLUEHMA npolecca
0BCNYXUBAHUS yOaneHHbIMW 4eNCTBUAMIU paboTHUKOB, HAXOOALWMXCS 3a npegenamMun mecTta obcnyKMBaHUA.

7.13.1.2 MnaH akcnnyaTauun 1 TEXHUYECKOro obcnyXunsaHus

JomxeH BbITb NOArOTOBNEH NfaH aBapUMHOro pearpoBaHus Ans obecnevyeHns 6e30nacHOCTM NpW SKC-
nnyatauum n TO, KOTOPLIA JOMKeH BKNoYaTh TpeboBaHma HacTosLero pasgena.

PykoBoacTeo no 6e30nacHOCTW AOMKHO BKMKYATH, KAk MUHUMYM, ONWCAaHWE METOAOB OMOBELLEHMA O
npobnemax gyHKuuoHupoBaHusa CHI3B6, npegynpexaeHusi MECTHBIX NOXapPHbLIX cnyx0, paboTHUKOB 1 OKpY-
KAOLWMX KUTENEen, a Takke NPaBuIbHOMO MCNOMB30BaHUS M30NMPOBAHHBLIX MHCTPYMEHTOR.

Mpu perynupoeke o60pygoBaHMs, HaXoOsLWerocsa nog HanpsiKeHneM ¢ MOMOLLBI0 OTBEPTKU UMK aHarno-
TMYHOTrO MHCTPYMEHTA, AOSKHa OblTh 0DecnedeHa 3almTa OT NopaykeHUsl 3NeKTPUHEeCKUM TOKOM MM ONacHo-
CTV BO3HMKHOBEHWSI BHEPIUK, BbI3BAHHON HenpegHaMmepeHHbIM NPUKOCHOBEHWEM K y4acTKam, Haxo4saLWwMes
nop HanpskeHueM. B KOHCTPYKUMK 3alWThl JOMKHEI ObITe MEPbI, CKNIOYaLWNE BO3MOXHOCTE CMNYyYanHoro
NMPMKOCHOBEHUS WHCTPYMEHTOM K ONACHLIM AeTansimM.

PykoBoacTeo no akcnnyatauun n TO gonxkHo 6biTh npefoctaeneHo enagensuy CH33B unu HazHadeH-
HOMY UM areHTy W BKMYaTb, HO He OrpaHMYMBaTLCS, Cleayouw e Bonpoch:

a) Kak nogaepxueatb GezonacHocTe BO BpemMsi TO (BKMOYas MHCTPYKUMWM MO TexHuKe He30macHOCTM
n cneundukaumm Heobxogumelx CH3 ongd pasnuyHbix onepauuin TO);

b) meTonbl obHapyXKeHus, YNpaBneHWs U KOHTPOMs Nnoxapa, B3pbiBa U YAEPXKaAHUS TOKCMYHBLIX ra3oB
W T. 4., BKMOYas BO3MOXHOCTW AR OTBOAA ra30B HAPYXKy B aBAPUNHOW CUTYaLUK;

C) 3anpelyeHHble paboyne npoueccsl, HanpuMep:

- 3anpeT Ha nepes3apag,
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- 3anpeT Yype3mMepHoro paspsaaa (4Tobbl n3bexaTe MHBEPCUKN NOMAPHOCTH),
- 3anperT 3apsiha wnv paspsiga npu npesblleHMn npegena paboden Temneparypbl, yCTaHOBMNEHHOMO
W3roTOBUTENEM;
d) Homep(a) aKCTPeHHOW CBA3Y;
e) Bonpockl 6e30nacHOCTH, KoTopble AoMkHEl BbITh JOBEAEHb! A0 CBEAEHMA LWMPOKOTo Kpyra nuu (Ha-
npuMep, 3anpeTtHas 3oHa Bokpyr CHO3B);
f) kak nonb3oBaTbCs NnogcucTemMammn 6e3onacHoCTy;
g) Kak Mcnonb3oBaTb NOACUCTEMbI 3aLUUTHI;
h) npouenypbl BIOKUPOBKN W Pa3broKMPOBK BCEX MOLCUCTEM 3aLLMThI;
i) cneundmkaumns u naoeHTudmrKkaLMs onacHeix yacteil CH33Bb.

I puMmedYyaHne — iy’ TpeGOBaHMH He NpenATCTBYOT ONUCaHWKO OPYTrnX HeobXoanMbIX BOMpocoB BesonacHocTH
B Kaknx-nubo pyKoBOACTBaxX M peKomeHOaumsax.

WHdopmaums, kacawwancs KOHCTPYKLMM U NPOLECCOB YCTAHOBKU, HEM3MEHHO A0MmKHa BbiTh B Hanu-
4ynK, NPOBEPSATLCS BO BpEMS NMPOLIECCOB 00CnyXMBaHUS U MOXKET BKNoYaTL B cebs cneayoLlee:

1) komnoHeHTbl CH33b, koTopble 4acTo paboTaloT nog aBTOMaTUHECKUM W/WMK AUCTaHLMOHHBLIM
yrnpaBneHvem;

2) oTKasbl U/ HEMCMPaBHOCTKW, KOTOPbLIE MOTYT ObiTh Bbi3BaHbl MPOHMKHOBEHMEM MO4YBbI, POCTOM pac-
TEHWIA, 3acopeHnem unetpa unu Tpyd u T. A4.;

3) rpahuKkM OYUCTKM M 3aMEHbI PACXOAHBIX MaTEepPUanoB, KOTOPbIE AOMKHbI BbITE BKIMIOYEHB! B NITAH 3KC-
nnyaTtauum n TO;

4) vHdhopMaunsi 0 MPOEKTHOW WK KOHCTPYKTMBHOW Be30nmacHOCTK, KoTopas AomkHa ObiTb npegocTas-
fieHa nonb3oBaTensm NoCTaBLLMKOM WUITM M3rOTOBMTENEM W BKIYaTh (HO He OrpaHnymnBaThes):

- BCe napameTpbl NOACUCTEM, CBA3AHHbIX C 0830MaCHOCTbH,

- CouYeTaHue NoACMCTEM W MPorpamMmmMHOro obecrnedyeHuns, KOTOpbIE MOTYT NMOBMAWATL HA 6e30NacHOCTL
CMCTEeMbI MPU UCMONb30BaHUKN IKBMBANEHTHbLIX (3aMEHSHOLLNX) YCTPOWCTB,

- NpYMMepbl NPOU30LWEALLINX aBapWUiA, BOMPOChI C KAY€CTBOM, CBSI3aHHbIE C 3aMEeHO YCTPOMCTB, KOTO-
pble MOTYT pacLleHNBaThCs Kak 3KBUBAaIEHTHbIE,

- TOYHOCTb M3MEPEHWUS 1 YCITOBWS YCTAHOBKWN 4aTUYNKOB,

- YyBCTBUTEMNbHOCTbL W YCNOBKS YCTAHOBKW ra30BbiX AATHYUKOB.

Monb3oBaTento gomkHa ObiTe NpegocTaBneHa WHopMauns o Mobbix YCNOBUSAX, HEODXOAMMBIX AN
obecnedeHuns Toro, YTobbl NpY UCNONbL30BaHUWM B COOTBETCTBMM C NPeanMcaHusMin nocTaslwnka obopynoea-
HWe He NpeacTaBnsano ONacHOCTb.

Ecnv HeobxoguMmo NpuHATE 0cobble Mepbl NPeAOCTOPOXHOCTM, YTODbI M3bexaTbk 0NacHOCTW MPU 3KC-
nnyatawuu, ycTaHOBKe, 00CMy»KMBaHUK, TPAHCNOPTUPOBAHUK UK XpaHeHnn o0opyaoBaHus, TO criegyeT npe-
0OCTaBUTb COOTBETCTBYHOLLME MHCTPYKUMN.

7.13.1.3 MNnaHoBoe obcnyxvBaHue

MaroToBMTENb UMW CUCTEMHBIA MHTErpaTop OOMKeH pa3pabaTtbiBaTh rpaduk nepuoanyeckoro TO, B KO-
TOpbLIA cnegyeT BKAYaTh pACCMOTPEHWE BOMPOCOB YacTOThl UCMOMNb30BaHWS, BMSIHUE BPEMEHM W OKpYXato-
wen cpeabl. TO AOMKHO BKMKOYATb CUCTEMY B LIESIOM, KaXKOyH NOACUCTEMY M YCTPOWCTBA NOACHCTEM.

PerynapHoe nnaHoBoe TO, Takoe Kak YMCTKa M 4OCTyNHas AN MoNb30oBaTensi 3aMeHa pacxO4HblX Ma-
TepvanoB COBMECTHO C MOHUTOPUHIOM CUCTEMbI, ABNSETCA KMHYEBbIM KOMMNOHEHTOM 6€30MacHOCTM C TOYKM
3peHun cucteMbl. Tekywee TO TpebyeTcs B Tex crydasx, Korga nepuogvw4HocTb nnaHosoro TO MOXeT He
obecneynTe BbIABMEHWS HapyLIEeHWs LLeNOCTHOCTU CMCTEeMbI (Kak, Hanpumep, nonagaHue BOAbl UMK MOYBbI
1N3-338 HEOXWAAHHbLIX MOrOAHbLIX YCIOBWIA, UMW CNWN KUBOTHbIE NOBPEXKOAOT LENOCTHOCTL KOPMyca CUCTEMbI).

Mpy ONMTENbHOM WMCMOMb3CBaAHWW CNEAYET YYUThIBATh HEMCNPABHOCTU M yXygleHne pabounx xapak-
TEPUCTUK KOMMOHEHTOB W/MINKM YacTel CUCTEMbI WU NOACUCTEM, NMPUYEM BO3MOXHO 0e3 sIBHbIX NMPU3HAKOB,
HanpuMep aBTOMaTUYECKUX BblKIoYaTenen, poHapen, BEHTUNATOPOB. PYHKLUMM OTKIMIOHEHWS Lenu MoryT He
paboTaTk, Korga kabenu oT 06oMX KOHTAKTOB aBTOMAaTUYEeCKOro BbIKMOYATENsa cBapeHbl BMecTe, Heucnpas-
HOCTW faMn ¥ BEHTUNATOPOB MOTYT OblTb 3aMeTHbI TOMbKO Mocne Mx akTueauun. MamepeHne n MOHUTOPUHT
paboTocnocobHOCTK cUCTEeMbI, onucaHHble B 7.13.1.4, cregyeT paccMaTtpuBaTh Kak nosbiwatowme besonac-
HocTb CHO3B.

Pykoeogctea no BesonacHocTu gna akcnnyaTtaumm u TO CH33B B cooTBeTcTBMM C TpeboBaHWAMM
7.13.1.2 cnegyeT ucnonb3oBate paboTHMKam nod HabnmogeHuem obyveHHBIX onepaTopoB u/unu obcnyxvea-
ollero nepcoHana.
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7.13.1.4 NamepeHne n MOHUTOPWHI COCTOSHUA CUCTEMbI

CyliecTBeHHOe 3Ha4YeHue aAns NpoBeAeHWsi NNaHoBoro 1 Tekywero TO UMeKT N3MepeHne U MOHUTOPWHT
paboTtocnocobHOCTM cucTeMbl. [pUMeHeHe 3NeMeHTOB, KOTOPbIE ABMSTCA YaCcThl U3MEPEHUSA U MOHUTO-
PWHra UCMbITAHUSI HA paBoTOCNOCOBHOCTL CUCTEMBI, AOMKHO OblITh 0OOCHOBAHHLIM, C YYETOM MHUWOEHTOB B
MPOLUMOM W aHanuaa pUCKOB ¢ ucnonb3oBaHueM ALO, ABMKO u 1. n. [lomkHO BbITb paccMoTpeHo obHapy-
KEHMEe HEWCNPaBHOCTEN N CHMKeHWs pabounx xapakTepucTuk. B BonbwwuHcTBe cnydaes cuctemsl CH33B,
no BCEW BEPOATHOCTH, ByayT aKCnnyaTMpoBaTbCs AUCTAHUMOHHO 6e3 cneumanbHo 00y4eHHbIX onepaTopos. B
Takux cnydasx pabotocnocobHocte CHIBB Takke 4oMmKHA KOHTPONMPOBATLCA TAKKE AUCTAHLMOHHO.

Bce nmapameTphbl, KOTOpble COYTEHbLI 3HAYMMBIMUK ANA COCTOSIHUSE CUCTEMbI BO BpeMsi aHanu3a pucka,
cnenyet U3MepsATh U KOHTPONMPOBATh, a 3aperucTpMpoBaHHasa MHdopMaunsa aomkHa ObiTe JOCTYNHON AnS
onepaTopoB (HaNpUMep, HAaNpPsBKEHWE, TOK, TEMNEPaTypa, CTeneHb 3apsKEHHOCTU U T. A.).

YTtobbl MMETL NpeacTaBneHne OTHOCWMTENbBHO TOro, B KAKOM COCTOSIHUW HaxoauTcs 6atapesi ¢ TOYKM
3peHusi BesonacHocTy, HEOBXOOUMO KOHTPONMPOBaTh NapaMeTpbl Kak Bo Bpemsa paboTebl, Tak v nocrne ee
BbIKMKOYeHWsA. Hanpumep, gaxe nocne OTKIIOYEHMs OT CeTM CyLLecTByeT BO3MOXHOCTb TEMMOBOro pasroHa
BHYTpu BaTapen. YoaneHHblh MOHUTOPUHT paboTocnocobHocTn CH33B fomkeH npogomkaTtecs U nocne ee
OTKITHOYEHUS.

DYHKLMYM MOHUTOPKHIA W KOHTPONS ANs 0BHapyXeHUs HeHopManbHoro coctoaHna CHO3E gomkHel no-
CTOSIHHO NOALEPXKMBATLCHA NPWM aBTOMATUYECKOM U/MNWU AUCTaHUWMOHHOM YNpaBrieHunn.

7.13.1.5 OByyeHne nepcoHana

Onsa CHO3B kateropumn E-S nioboe TpeboBaHWe 3TOro NyHKTa crieayeT NpUMeHsiTb K 00y4YeHWIo TONbKO
obcnyxueatoLero nepcoHana nocrtaewmukos CH336.

Ona CH33b kateropun E-L nioboe TpeboBaHWe 3TOro NyHKTa crefyeT NPUMEHATL K 0BydyeHuo nepco-
Hana, Kak NocTaBLUKMKOB, Tak U onepatopoB CH33B, B cooTBeTCTRUM C pe3ynbTaToM npoLecca OLEHKM pucka
(cm. pasgen 6).

O6y4eHve nepcoHana gOrKHO BKNoYaTh B cebsi HaBbikn Be3onacHocTn 1 nHdopmMaumio, Heobxogumyto
A5 OCYLLECTBMNEeHMs KOHKPETHLIX AelcTBMIA. Ha aTane ycTaHoBkM nocTaBwmk CH33b v uarotoBuTeNb Noa-
CUCTEMBI [OMKHLI NPEeOoCTaBUThL Brafenbly, YCTAHOBLLUKMKY M ONepaTtopy PYKOBOACTBa MO 3KCMnyaTauuu u
TexHUKe Be30nacHOCTU, B KOTOPLIX AOMKHO BbITh NpUBEEHO ONUCAHWME pa3peLleHHbIX U 3anpeLleHHbIX one-
paunn.

Obyyatowme MeToguyeckne pekoMeHgaumMm u pyKoBoACTBa AOMKHbI BbiTh NOATOTOBNEHE! MOCTaBLLWMKOM
C UCMONMb30BaHWEM MHOpMaL MK, yKa3aHHOW B 7.12, M BKIOYATL (HO HE OrpaHM4YMBaThbCA):

- npouenypy aBakyauuu;

- PYKOBOACTBO MO 3BaKyauuu;

- OaHHble 06 UCNONB30BAHUU HA PaHHEW CTAAWW NOXapa OTHETYLIUTENS UMK, NPU HAaNnU4YKUKu, CUCTEM MNo-
XKapoTyLUeHuns;

- MHOOPMAaLIMOHHBIA 0BMeH;

- WHCTPYKUMM MO WMCMOMb30BaHWUKD OCHOBHbIX CPEOCTB 3aluTbl (HanpuMmep, Npubopbl ANS 3aLuUThl,
cpencTea 3awuThl, BKNtodaa CHM3, n nacnopta 6€30MacHOCTM OCHOBHBIX XMMUYECKMX BELLEeCTB MoacucTem
CH33b);

- MHOPMAaLMI0 O TOM, KaK COXpPaHATb W 3anuckiBaThk 3HAaHWUS A5 NPefoTBpaLLeHNUs 0XO0roB, NMopaXeHUs
3NEKTPUYECKUM TOKOM;

- Mepbl 3aWNTbl U NOTWKY ynpaeneHus CH33Bb;

- meTofbl paboTel ¢ cobntogeHnem TexHuKn BesonacHocTy;

- npouenypbl 6roKMPOBKM M pa3bnNoKMPOBKM BCEX MOACMCTEM 3aLUWThI.

V3roToBMTENL OOMKEH NPEeAOCTaBUTL PYKOBOACTBO, B KOTOPOM COAepXaTtca TpeboBaHUSA K KOMMETEH-
LWX 1N YPOBHID aBTOpPU3auWM NepcoHana, OTBETCTBEHHONO 32 3KCMNIyaTauuio YCTPOWCTBa UNKM cuctemMbl Bes-
onacHOCTU. PykoBOACTBO AOMKHO BbITh y4TEHO B TpeboBaHMsIX K 0By4YeHuo onepaTopoB UNu MNOMHOMOYMSAX,
HeobxoaumbIX 415 BXo4a B 30HBI OTPaHMYEHHOro 4OCTyna.

7.13.2 YacTyHOE U3MEHEHUE CUCTEMbI

[Mpyn 4acTUYHOM U3MEHEHWM CUCTEMbI CrefyeT NpoBepuTb COBMECTMMOCTb WM COOTBETCTBUE [eTanen.
[omkHbl BbITb MpOaHANU3MpPOoBaHbl MObbIE M3MEHEHWS, KOTOPbIE MOTYT YXYALWUTL YPOBEHb Be3onacHocTu
CH33b. Kpome Toro, cnyyan nepemelleHns CH33bB Takke pomkeH ObiTb pacCMOTPEH Kak aHamnoruvHbINA
ONUCaHHLIM BbILLE U3MEHEHNSAM.

BesonacHocTe CHO3B gomkHa OblTb 3aHOBO OLIEHEeHa B CreAyowmx CUTyaumsax:

- korga CH3O3b nepemelleHa unu nepeycTaHoBMeHa Ha ApYyromMm MecTe;
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- MPWU M3MEHEeHWsX HENOCPEeACTBEHHO B cucTemMe (Hanpumep, yxydleHue KadecTBa B pesynbrarte cra-
peHWs1, Npouecca nepeycTaHoBKKW, pa3bopku, TpaHCcnopTUpoBaHMsA 1 cbopkn), BktoYas niobblie n3aMeHeHus B
CH33b Ha npoTsKeHUU Bcero cpoka ee cnyx0bbl (T. e. geTanen u Matepuanos AN peMOHTa); OOIMKHO BbiTb
NOATBEPXKOEHO, UTO B peaynsTaTe NPoOU3BefeHHbIX U3MEHEeHW Be30NacHOCTL CUCTEMbI He NMOBPeXaeHa;

- U3MEHeHUAX, KoTopkle TpebyeTca BHECTU B pe3ynkTaTe 0TKasa cCUCTeMbI UMM KOMMOHEHTA UMK Opyroro
MHUWAEeHTa, cnocobHoro noBnuATh Ha Be3onacHocTb U LenocTHocTe CH33E;

- U3MEHeHUax B npuMmeHeHnn CH33E;

- U3MEHEHUAX BHELUHEW Cpebl, KOTOPbIe BKMYatOT (HO HE OrpaHMYMBaIoTCA ) TEMMNEPaTYpY, BNaXHOCTb,
chyHOAMEHT 30aHuUsA, MUBHERYH Cpely, BEHTUNSLMIO, NMPOTUBOMNOXKAPHYIO 3aLKUTY U OKPY>KAIOLLYIO CPeay.

HomxHo BbITh yAeneHo BHUMaHWe:

- CMKUCKY 3aMeHsieMbIX nonb3oBaTenem Yactein CH33B;

- M3MEeHeHWaAM B pabo4ynx xapaktepucTukax n addektnsHocTn CH33B;

- KECTKMM YCIOBMWSIM OKpPY’KaloLlen cpegbl (3HavyunTenbHble U3MeHeHus TemnepaTtypeol), ecnv CH330b
HaxoaWTCs TaM, r4e MOXeT OblTb CYLLEeCTBEHEH COnyTCTBYOWMA yuepb (bonbloe 3aaHve, TOProBeld LEHTP
WT o)

- XMMWYECKMM PUCKaM, KOTOpPbIe MOTYT MPUBECTU K YXYOLUEHWIO UK MOBPEXOEHUIO aKKYMYNSTOPHbLIX
baTapeil, BbI3BAHHLIM TPAHCMOPTUPOBAHUEM, U KOTOPbLIE OOMKHBI ObITh MUHUMU3NPOBAHLI BO BPeMs nepe-
MELLEHMIA 1 CBS3aHHbLIX C HAMK YCTAaHOBOK Ha HOBOM MECTE;

- 3anucsam o TO, KoTopble criegyeT Aenath Npy KaKaoMm nepeMeLleHnm.

7.13.3 MNepecMoTp KOHCTPYKUWUU

Mpegnonaraetcs, uto CH33B 6ynet pabotats gonroBpemeHHo. B TeueHue cpoka cnyxbbel cuctema
ByoeT npeTepneBaTb U3AMEHEHWsI BCNegCTBUE yCTapeBaHUs KOMMOHEHTOR, 0BHOBNEHHLIX UMW HOBLIX TEXHOMO-
TUIA, U3MEHEHWIA OKpYXaroLLen cpeabl, U3MEeHEHWIA Ha pbliHKE UMK B 3aKkoHodaTenscTBe. B cBA3W ¢ 3TuM cnegy-
€T COOTBETCTBYL MM 0Opa3om nepecmMmaTpmBaTth C CUCTEMHOW TOYKM 3peHnst Mepbl no obecnedeHnto 6esonac-
HOCTW. Takum obpasom, npoBepKy 6e30MacHOCTM KOHCTPYKLMK CNeayeT NpoBOAWTb HE TONbKO Ha Ha4anbHOM
cTaaun NPOeKTUPOBaHWSA, HO W KaXKAbIA pas, kKorga B MPOEKT BHOCAT M3MEeHeHWs. AHanu3 pucka SormkeH 6biTb
OCHOBHLIM acnekToOM Kak nepBoHadansHoin 6e30nacHoCT KOHCTPYKLMK, Tak U NiBoro nepenpoekTUpoBaHns.

Mpw paspaboTke nnaHa Ge3onacHOCTW W MPOrpaMMbl NepenpoekTUpoBaHusa aHanus pucka n ABIMKO
LOMKHBI BbiTh MOBTOpPEHLI 3aHOBO. O4HAaKo B 3aBUCUMOCTU OT YPOBHS U3MEHEHUI MOXeT noTpeboBaTses npo-
BegeHne ABIMKO, Kak ToNbLKO B TOW YacTW CUCTEMbI, rOe ObiNM BHeCEHb! U3MEHeHUs, Tak U B Tex obnacTsax
BCEW CUCTEMbI, KOTOPbIE 3aTPOHYTHI.

Ha pucyHke 4 nokasaHo paccMoTpeHne 6e30nacHoCTN KOHCTPYKUMKM CH33B npy BHECEHUW U3MEHEHMWSA.
Mpu 3aMeHe Lenbix NOACUCTEM UMK UX KOMMOHEHTOB, KOTOPLIE MOOTBEPXKAEHBI COOTBETCTBYOLWUMMN TEXHU-
YecKMMU CTaHOAPTaMM, MOTYT BOZHWKATb PUCKM 6830MacHOCTM, B YACTHOCTU HA YPOBHE CUCTEMbI, YTO MOXKET
NPWBECTU K HECOBMECTMUMOCTU 3HEPrOeMKOCTU U/MNK puckam ucnons3osaHus CH33b B uenom 1 k nosiene-
HWID OMACHOCTW Ha YPOBHE CUCTEeMBbI. [10 BO3MOXHOCTW, MPWM 3aMeHe NOACUCTEM CriefyeT UCMOoMb30BaTh TeX-
HUYECKN NOEHTUYHbIE NOACUCTEMbI MM KOMMOHEHTHI.

3ameHa Ha HeCOOTBETCTBYIOLLYIO
——— noacucTemy

I'Io,qcmc:TeMaA\

PwucyHok 4 — HecoBMECTUMOCTb 3HEPrOEMKOCTU U/MnK ucnonb3oeaHus B CH33b
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MpuMepbl HECOBMECTUMOCTW, KOTOPbIE MOTYT BO3HWKHYTL B Pe3yNnbTaTe U3MEHEHMIA CUCTEMbI, NpuBeae-
Hbl B Tabnuue 4.

Tabnuya 4 — anMpri HEeCOBMECTUMOCTH, KOTOPbIE MOTYT BO3HWUKHYTb B pe3yrnbrare M3MEHEHWUA CUCTEMBI

MameHeHne HecosmectumocTs
MopepHusauuna [13A3 [MpouHoCTh 3aaHus, orHeTywmnTens, HBKB
MogepHuzauwa 1113 HBKB, anektpomarHuTHas COBMECTMMOCTb APYrvuX MOACH-
CTEM U T. A.

MameHeHne ucnonb3oBaHna CHI3E (apbutpax pery- | batapes, TtpeboBaHMa K BO3MOXHOCTAM OXNaKaatoLlen
NMPOBaHKA 4acToTbl) UMNK 0BHOBNEHWE KOHTponnepa | cnocoBHOCTM ApYrMX MOACUCTEM W T. 4.
cucTeMbI

Cneumndmkaumm nogemctem HBKB v orHeTywmTeneil 4omkHbl ObITe onpedeneHbl C y4eTOM MOMHOCTBIO
BbISICHEHHOWM pasHULbl B OKpYXKatoLwen cpefe npu nepemeLLeHun.

MepemelteHne CH33B gomkHO ObITh BLINOMHEHO C UCMOMNbL30BaHWUEM TOrO e npouecca, KOTOpbIA Uc-
Nonb30BaH Npu NepBOHa4YanbHOM(0M) CTPOUTENBLCTBE UMK YCTAHOBKE.

7.13.4 YnpaBneHne OKOH4YaHMEM CPoOKa cryXbbl

CHO33b pomkHa BbiTh CNpoeKkTupoBaHa Tak, YTobbl B KOHUEe cpoka cnyxbbl ee MoxHO Bbino bezonacHo
pa3bupaTtb Ha OTOEerNbHbIe MOOCUCTEMBI UIM KOMMNOHEHTbl. C AeMOHTUPOBaHHLIMKM MOgCUCTEMaMU UMK KOM-
noHeHTaMu crnefdyeT obpallaTeCa COrMacHO COOTBETCTBYHLIMM CTaHgapTaM, MHCTPYKUMAM W3roTOBUTENS U
HOpMaM HalMOHaNbBHOro 3aKkoHOAAaTenbCTBA.

7.13.5 Mepbl No npoBepKe ynpaBneHUs 6€30NacHOCTbIO XXM3HEHHOIO LUMKNa

CooteetcTBMe TpeboBaHusm 7.13.1—7.13.4 nogTBep:KOal0T COOTBETCTBYOLLMMK aTTecTaunamu. B npu-
noxeHun E npuBegeHa vHopMaums 0 nepefoBOn NpakTUKe ANs Takoro poga atrectayui.

8 NpoBepka U ucnbiTaHUe CUCTEMbI

8.1 O6wue nonoxeHus

WenbiTadma CH33B npoeogsaT ans npoBepkn 6esonacHocT U 3hhekTUBHOCTM KOHCTpyKuun CHO3B,
©e3onacHOW B CBOEW OCHOBeE, Kak ykasaHo B 7.10, W nNpegoxpaHUTenbHbIX W 3alUTHBIX MEep COrMacHo no-
noxeHuam 7.11. Ha nporpammy ucneiTaHui ByayT BNUATL SHEpreTMyeckne napameTpbl (T. €. HanpskeHue u
3HEProeMKOCTE), MECTOMNONOXEHUE YCTAHOBKM (HANpUMep, ynpaBneHne CHapyXu Unu U3HyTpu), TEXHOMOrMs
(HanpumMep, CBUHLOBO-KMCNOTHAA) U BO3MOXHbIE BO3AENCTBUS (B YACTHOCTH, ANSA NPUMEHEHUS B XWMbIX NO-
MelleHnsax). Tak, HanpuMep, nporpaMma ucnelTaHun nuTuin-noHHon CH336 HanpsikeHueMm 240 B, sHepro-
eMKOCTbO 1 KBT-4 Ans 4acTHOro MCNoNb3oBaHUA BHYTPW NOMeLLEeHUA CTPOUTCA MHaYe, YeM nporpamMmma Arns
©OonbLUOW CMOXHON KOMMYHAaNbHOW CUCTEMBI, COCTOSILLEN M3 HECKOMbKMX YacTel, Kaxaas U3 KOTOpbIX He SB-
nsetca CH33B, noka oHM He yCTaHOBMNEHbLI BCE BMECTe Ha MeCTe.

CepwuitHo npounseogumMmele CH33E Ons Kunbix YacTHbIX NOMELLEeHWIA, Kak NPpaBuno, pasmeLlarT B 04-
HOM KOprnyce, U UX OLEHUBALOT, KaKk NPaBumo, aHanornyHo BLITOBLIM YCTPOMCTBAM, KOTOPLIE MOL4BEPrakT nNpo-
rpamme TUNoBbIX UcneiTaHui, ¢ MA3 npyu npou3BoacTBE Nepen OTNPaBKOW C NMPEANPUATUA-U3rOTOBUTENS U,
BO3MOXHO, C HEKOTOPbIMK He3Ha4uTenbHbiMK MM, CroxHas, yHUKanbHO CpoeKTMpoBaHHass KOMMYyHanbsHas
cuctema Bynoet MMeTb CBOM OCHOBHbIE KOMMOHEHThLI UMK MOACUCTEMbI, MPOBEPEHHLIE Kak 4acTy No cTaHgapT-
HbIM KpuTepuam noacuctemsl. KomMnoHeHThl AomKkHbl nogeepratbes M3, Ytobbl oueHnts CH336 B Uenom,
MM, kak npaBuno, JoMmKkHbl BbITe Gonee koMnnekcHeiMu, T. K. CH33b He ABnaeTca cUCTEMON Kak TakoBOW,
noka oHa He ByneT cobpaHa 1 BBeEHA B 3KCMITyaTaluuio HA MECTE YCTAHOBKM.

[MporpamMmma TUMNOBLIX UCMbLITAHWIA CUCTEMBEI AOIMKHA OXBaTbiBaTb BCE aCMNekThl, CBA3AHHLIE ¢ Gesonac-
HOCTbIO. ECNK KOMNOHEHTbI CUCTEMBI YXKe OLeHeHbl B COOTBETCTBUW CO CTaHOapTamMu akkpeAMTOBaHHbLIM UC-
NbiTaTenbHbIM LEHTPOM, NMOBTOPHOE UCMbITAHUE 3TUX KOMMOHEHTOB B pamMKax TMMOBbIX UcnbiTaHnin CHA3b
He TpebyeTcs.

B nononHeHwe K TUNOBLIM MCNBITAHUAM Kaxaasa otaensHas CH33b (unv ocHOBHbIE KOMMOHEHTbLI UK
NoAcucTEMbI CUCTEMBI) AoMmKHa BbiTh NnogeeprHyTa MNA3, a 3atem Bca CHO36 B cbope gomkHa 6bITe OLEHEHA
¢ nomolbsto MM nocne ee ycTaHOBKW U 40 BBEAEHUS B 3KCMNyaTaLMio.

M3 LomKHbLI OXBaTbIBaTh, KAK MMHUMYM, CriegytoLlee:

- Hanuuue U NPoBepKy NpaBUNbLHOCTU HOMUHAIOB NpefoXpaHUTenen 1 nNpepbiBaTenen;
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- Hanuyve v NpoBepKy NMpPaBUITbLHOCTK paboThl YCTPONCTB 3aLLUTHOIO OTKMHYEHUSA, MOHUTOPOB M30rs-
LMK U 0ATYNKOB 3aMblKaHWUA HA 3eMITHO;

- Hanuyve W NPOBEpPKY MPaBUIbHOCTW paboThl aBTOMATUYECKUX U PYYHBLIX pazbefuHNTENen.

MN3 CH33b6 pgonyckaeTcs BbINOMHATL C YACTUYHO YCTAHOBNEHHBIM BaTapeiHbiM BrokoM unu uKTuB-
Hol batapeei, ecnu KOMNOHEHTLI BaTaperHoro bnoka nogeeprnuck otaensHbim M3,

CHO3b mMoxeT 6biTh yCTaHOBNEHA HA MECTe MiaHMpyeMoi aKcnnyaTaunn, TONbKO eCni BbINMOMHAETCS
0QHO W3 CrNeayHLNX YCIIOBUIA:

- cucTemMa NpOXOAMT BCe UCMbITaHusA Bo Bpems MN3;

- cucTemMa NpoxoauT BGOMbLUMHCTBO UCMbITaHWA Bo Bpemsa MNMN3, u ocTaBluMecs M3 UCMbITAHUA MOTyT
ObIT NPOBEAEHLI BO BpEMSI YCTAHOBKM Ha MecTe U NoBTOpHO BO Bpemsa MM 6Ge3 HeraTMBHOro BNUAHUA Ha
cuTyauuio BesonacHocTu.

Mocne yctaHoBkn CH33B nogeepratot MMM, KoTopble AOMKHbI BKNHOYATh, KAK MUHUMYM, CriedyrlLlee:

a) NpoBEPKY M U3MEpPEeHWE COMPOTHUBIIEHWUS 3a3eMIIEHMS;

b) Hagnexauyto paboTy YCTPOMUCTB 3aUMTHOIO OTKMIOYEHWS, KOHTPOMS M30MALUK, AaTYUKOB 3aMblKa-
HWA Ha 3eMITH0, aBTOMaTUYECKMUX U PYYHbIX pasbeduHUTENEN;

C) YCTaHOBKY, COOTBETCTBYHOLLYI TpeboBaHWAM;

d) npoBepky 3NeKTPUYECKUX, MEXAHUYECKUX U KUOKOCTHBIX COeAMHEHWIA, BLIMOMHEHHbLIX HA MecTe ycTa-
HOBKM;

€) MOSfHbIN BBOA B 3KCMMyaTauuio COrMacHO PYKOBOACTBY, aHann3y pMckoB U HOpMam, AeACTBYOLLUM B
onpeneneHHoOM permoHe.

Bo Bpema MM gns okoHYaTeENBHOTO YTBEPXKAEHNS/pa3pelleHUs CUCTEMbI U 0BYyYeHUs1 MOTYT BbITk NpK-
BMeYeHbl MECTHbIE WMHCMEKTOPbI, COTPYAHUKMA MOXAapPHOW OXpaHbl U NPedcTaBUTENU CMyXalluMx npaBUTeNb-
CTBEHHBIX YUYpexaeHUn.

Kpome TOro, cnegyet npuMeHuTb obwme TpeboBaHWsA, KOTopble ycTaHOBMNeHbl B pasgene 8 MOCT P
58092.5.1—2018.

[omkHa ObiTb NPOBEPEHa HAacTpoWKa B3aMMOLENCTBUS MeXOy Kn4YeBbiMU noacuctemamu CHO3E B
LLenom.

HekoTopble U3 NpeanMcaHHbIX MPOBEPOK M UCMLITAHUA CUCTEMbI MOTYT BbITE OTMEHEHLI MPK YCIIOBUM,
UTO B OLIEHKE pUCKa YETKO OTPaXeHo, 4YTo Lenu bezonacHocTu, obecnednBaemMele OTMEHEHHBIMU Mepamu, 00-
CTUTHYTbI Aaxe 6e3 NPpUMEHEHWA COOTBETCTBYIOLLEN Mepbl.

B Tabnuue 5 npvBeneHa ceoaka NpoBepoK U ucneiTaHuin CH336.

Tabnuua 5— Ceogka npoeepok u ucneitaHui CH33B

CTpyKTYpHbBIN TpebyeMble vcnblTaHNsA
Meneitadne OO CCbINOYHLIN CTanaapT
HESTRALES Tunosoe | MW3 | MM
cTaHgapra
SAneKTpuyeckne onacHOCTH: 8.21
3allnTa OT KOPOTKOro 3amMbiKaHKA 8.2.1.1 — X — —
3awuTa ot nepesapapa, sapana Gone- 8212 . X . X
UMM TOKOM W 3aMblKaHWin Ha 3eMI0
3awmra oT MMNYNbLCHOrO HanpsKeHUa 8213 Mo FOCT P M3K 60664.1 X — —
[unanekTpuyeckue UcnbITaHus 8.2.1.4 Mo rOCT P M3K 60664.1 X x* xX*
ConpoTtuBneHne uzonauumn 8215 Mo MOCT P 50571.16 X X X
[MpoBepka cucTeMbl 3a3eMreHus 8216 o FOCT IEC 62368-1, X* . X*
cm. [2]
AHTUM3ONUpOBaHUE 82.1.7 — X X X*
MexaHuyeckue onacHoCTU: 8.2.2
Yaaponpo4HoCcTe 8221 Cm. [1] X — —
lMpoYyHOCTL Kopryca NPoTUB cTaTuye- 82992 Cwm. [1] X L .

CKOro ycunua
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CTpyKTYpHbIA Tpebyemble ncnbiTaHUs
WenbitaHue SIEMERT CcbiNnoYHeIA cTaHaapT
HacTosLero Tunosoe | MM3 | KM
cTaHgapTa
Ynapel 1 BMbpauusa Bo Bpems TpaHcrnop-
. 2 8223 — — — X
TUPOBAHUA 1 CENCMUYECKUX CODBITHIA
BapbiBobe3onacHoCTb 8.2.3
Cneuvdukaums roprodero rasa 8.2.3.1 - X — —
OBHapyxeHue rasa o FOCT IEC 60079-29-1,
[OCT IEC 60079-29-2, . -
8232 OCT IEC 60079-29-3, % X X
FOCT P 52350.29.4
BeHTunaums Mo FOCT 31610.7, . =
e rOCT 31610.13 o X X
OneKTpomMarHMTHas COBMeCTUMMOCTb o FOCT
824 IEC/TS 61000-1-27), X L .
- FOCT IEC 61000-6-7,
FOCT P 50571-4-44
[NoxapHasa onacHOCTL (pacnpocTpaHeHue) 8.25 Mo NOCT P M3K 62619 X X* b
TemnepaTtypHble ONacHOCTU 8.26
KoHTporne TemnepaTypbl 8.2.6.1 — xX* — X
HeHopmanebHas paboTta nogcucTem 8.26.2 - X o X
BEHTUNALMA
I/IcnblTatme Ha TemnepaTypy npw Hop- 8263 o X - X
MarnsHOW aKcnyarauum
XMU4eckne onacHocTH 8.2.7
Cneundumkaumna TOKCUYHBIX XKMOKOCTEN 8271 o — —
OBHapyXeHu1e xungKocTemn 8272 — xX* b 4
Mephbl 3alNTEI OT ONACHOW XNOKOCTH 8273 - xX* x*
OnacHoCTK, CBA3aHHbIE C HEUCMNPaBHOCTA-
MW BCMOMOraTensHOn NOACUCTEMBI, NOLCK- 8.2.8 Mo FOCT P 58092.5.1 X — X*
CTeMbI YNpaBneHnsa U KOMMYHMKaUWK
OnacHOoCTK, CBA3AHHLIE C OKpYXKatoLLen 829
cpenomn -
BospnencTBrne nonagaHua Bnarm 8292 Mo MOCT 14254 X X X
BoapgelicTerne MopcKoW cpedbl (COnAHON 8293 Cwm. [5] X L .
TyMaH)
Knacc 3awuTtsl IP kopnyca CH33b 8.2.10 Mo FOCT 14254 X . .
W 3aLUUTHbIE OrpaKOeHuUA
MpumevaHuns
1 MNogpobHele yCnoBUs NPUMeEHAEMbIX UCMBITaHWA «X*» NPUBEOEHLI B YKa3aHHbIX MyHKTax.
2 lMogpobHble getanu ucnblTaHuid U npoueaypbl MAM MoryT 6bITbe NMPUHATBL NPU PACCMOTPEHUM KOHKPETHOW
KOHCTPYKUMK cncteMbl CH3OE.

) IEC/TS 61000-1-2:2008 3amereH Ha IEC 61000-1-2:2016.
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8.2 NpoBepka u ucneiTanna CH33b

8.2.1 dneKkTpu4ecKkne onacHocTH

8.2.1.1 3awuTa ot paspaga 6onbLWKMM TOKOM (KOPOTKOrO 3aMbIKaHWS)

Llenn noctoaHHoro toka CHO3B gomkHbl ObITh 3allMLLEHBI OT KOPOTKOIO 3aMblKaHus (Mnn MMeeTca 3a-
LWMTa OT KOPOTKOTO 3aMblKaHWs) Ha CTOPOHE Kak NepeMeHHOTO ToKa, Tak 1 MOCTOsIHHOTO Toka. Kaxgana M3A3
OOMKHa ObITb 3allMLLiEeHa OT KOPOTKOro 3aMblkaHus, U Kaxgas 1713 gomkHa ObiTb 3alulieHa OT KOPOTKOro
3aMblKaHUA B OTHOLUEHWW LIenen NocTosiHHOro Toka. lNocne nmogayn COoOTBETCTBYHOLLMX CMOAENUMPOBAHHBIX
CWrHanoB 3alliMTa OT KOPOTKOro 3amblkaHusA AormkHa cpabatbiBaTh, 4TOObI NpenoTBpaTUTh NMOBPEXAEHWE
CH33b, koTopoe MOXET NPUBECTHM K BO3HWKHOBEHWIO OMAacHbIX YCrOBUA. 3aliMTa OT KOPOTKOro 3aMblKaHWA
JomKkHa paboTaTbe B COOTBETCTBMM C KOHCTPYKLMEN.

8.2.1.2 3awmTa oT nepesapaga, 3apsaa bonbWUM TOKOM M 3aMbIKaHWMIA Ha 3eMIto

Mocne yctaHoBkn CH33B gomkHa ObiTh UCNbITAHa COOTBETCTBYHOLMMW CMOAENUPOBAHHBEIMU CUrHa-
namu, 4ToBbl onpegenuTb, OTKNIYAeTCA N Lenb 3apaga CornacHo KOHCTPYKUuK, Korga B [T3AS3 obHapyxe-
HO criefyioLlee: COCTOAHWE nepe3apaga, 3apsn 6onblKWM TOKOM, UK MpY 3aMbiKAHMW HA 3eMIK0 A5 BCen
CH33b.

B kadecTBe npoeepkv npu nposegeHun TunoBelx M3 cpencte ynpaeneHus sawwuton (gns CH33bB
kateropuu V-L), npu BeinonHexun MM nocrnie yctaHoekn CH33E (ana CH33B kateropun V-H), Bo Bpems
HopmaneHoi paboTel 3apsga CHO3B, cooTBeTCTBYOWMMM CMOAENMPOBAHHBIMU CUrHanamu ans cobbITui
OTKa3a, NepeYNCeHHbIX HUXE, 4OMKHBI BbiTh MPOBEpPeHbl BCe OYHKLUKW NogcucTeMsl, obecneyvBatolime 3a-
LWMTY BO BpeMs 3apana (NpUMMEHSIOT Kaxabli BUO OTKa3a no OgHOMY):

- HanpsbkeHue M3A3 cBMOETENLCTBYET O Nepesapsage;

- Tok [TOAD yKasbiBaeT Ha NMpeBbILLUEHWE TOKA;

- obHapyuBaeTCs 3aMbIKaHue Ha 3eMio.

B pezynetate npumeHeHHbIX oTKasoB 3awmta CH336 ot nepesapsga, BLICOKOW CKOpOCTM 3apsda U oT
3aMbIKaHWIA Ha 3eMITH0 OOIKHA NpegoTepallaTts nopexaeHne CH33b6, koTopoe MoXeT NPUBECTM K BO3HWUKHO-
BEHWIO ONAaCHbIX YCNoBWA. MexaHnambl 3alMTbl OMKHbI paboTaTb B COOTBETCTBUM C KOHCTPYKUMWER.

8.2.1.3 3awmTa OT MMNYIIbCHOIO HaNPsBKEHWSA

37O ucnbiTaHue ABNAeTCA TUNOBBLIM UCMbITAHUEM, T. K. OHO MOXET NPUBECTU K MOBPEXAEHWHD UCMbITYe-
Mo CH33B. McneiTaHue Ha MMMyNbCHOE HanpskeHue npegHasHaYeHo 418 NpoBEepPKU CnocobHOCTW TBEpAOH
N30onauumn BolgepXKneaTe HOPMUPOBAHHOE MMMNYNBECHOE HanpsikeHue. Mpodunu HanpsXKeHWs, UCNoNb3yeMbie
OIS 3TOr0 UCNbITaHWA, OOMKHbI MMUTUPOBATh NepeHanpskeHne atTMocepHOro NPOUCXOXKAEHWUS W MOKPLIBaTh
BO3ZeCTBME MepeHanpsXeHnsa N3-3a NepeksiioyeHns HU3KOBOILTHOTO 060pyaoBaHus.

CH33B pomkHbl BbiTb NOABEPrHYThI UCMLITAHUSAM Ha WMMYMbCHOE HanpsikeHue B COOTBETCTBMM C
6.1.3.3 TOCT P M3K 60664.1—2012.

[Ons onpeneneHusa KpUTEpPUEB HOPMUPOBAHHBIX MMMYIbLCHBIX HANPSKEeHWA cneayeT NPpUMEHUTbL KaTero-
puto nepeHanpsixxeHus He MeHee Il (ona CH336 kateropum V-L B uenom) unu IV (ona cea3aHHbIX ¢ besonac-
HocTbi nogcnctem CH33bB kateropum V-H) tabnuuel F.1 FTOCT P M3K 60664.1—2012. [ina onpegenenuns
KpUTEPWUEB AOMycKa crneayeT NPMMEHUTb CTENEHb 3arpsi3HeHUA, COOTBETCTBYIOLLYIO CTEMNEHW HE MeHee 2 UNnn
3 B Tabnuue F.2 TOCT P M3K 60664.1—2012. B pe3ynbrate NpMMeHEHUs UMMYIIbCHOMO HanpseHus BO Bpe-
M$ UCMbITAHUSA HE OOMMKHO NPOUCXOAUTE NpoBOosl UNKW YacTUYHOTO pa3pyLUeHWa TBepaoi M3onayum, Ho aony-
CKalTCA YacTuUUHble pa3pylleHus. YacTuuHoe paspylueHne ByaeT NoKa3aHo CTYNeHbKON B pe3ynsTUpyroLLei
chopme BOMHBLI MO OTHOLLEHUIO K TOW, KOTOpas Habnioganacek paHee B UMMNynbcax, He NPUBOASALLMX K Npoboto.
[Mpobow No NnepBoMy MMMNYMbLCY MOXET YKa3biBaTb MO0 HA NOMHbLIA BbIXOA U3 CTPOSA CMCTEMbI M3onsaunmn, Nnbo
Ha cpabaTbiBaHMe YCTPOWCTB OrpaHMyeHns nepeHanpsxeHns B obopynoBaHum.

McnbiTaHne Ha MMNYNbCHOE HanpsiKeHWe OOMYCKaeTcs He NMpuMeHsTb, ecn CH33B ucnonbayet 3a-
LWATY OT NepeHanpsKeHWn, KOTopas NpoLUna OLEHKY ANS OXUOAEMbIX CKAYKOB.

8.2.1.4 QnanekTpuyeckne ncnbiTaHus

[OuanekTpyyeckue UCMLITAHUA MO NepeMeHHOMY TOKY AOITKHEI MPOBEPWUTE CMOCOBHOCTL TBEpPAOoM U30-
NALUK BbIOEPXUBATL:

- KpaTKOBpPEMEHHOE NnepeHanpsx)eHne;

- Hambonee BbICOKOE YCTAHOBMBLUEECH HaMpsKeHue;

- nepvoguYecKoe NUKOBOE HanpsiXeHue.

Ecnuv 3HayeHWe NMKOBOrO HanpsKeHus NepeMeHHOro ToKa UCMLITaHUS paBHO UMW NPEBbLILLAET HOPMU-
pOBaHHOE UMMYMbCHOE HanpsiKeHwe, UCMbITaHWe Ha UMMYMNbCHOEe HamnpsbhkeHue, ycTaHoBMneHHoe B 8.2.1.3,
MOKPbIBAETCA AUANEKTPUYECKUM UCTbITAHMEM.
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OuvanekTpuyeckne UCNbITAHUA NO NEepeMeHHOMY TOKy npoBoATt no 6.1.3.4 FOCT P M3K 60664.1—
2012. nsa onpeneneHnsi KpUTEPUEB HOPMUPOBAHHbBIX MMMYMbCHbLIX HAMPSXKEeHWIA cneayeT NPMMEHUTb KaTero-
puto nepeHanpsxeHusa He meHee |l (ona CH33B6 kateropuu V-L B Lenom) unu IV (ona ceazaHHbIX ¢ 6e3onac-
HocTeto noacuctem CHO3B kateropun V-H) B Tabnuue F.1 FTOCT P M3K 60664.1—2012. ina onpeneneHuns
KpUTEpUER O0MNYycKa crieqyeT NPUMEHUTL CTeNeHb 3arps3HEHWs, COOTBETCTRYIOLLYIO CTENEHW He MeHee 2 unu
3 B Tabnuue F.2 FOCT P MOK 60664.1—2012.

B kadyecTBe anbTepHaTMBbLI AN3NEKTPUYECKOMY UCMbLITAHUKD HA NepeMeHHOM TOKe O0MycKaeTcs npoBe-
OeHne ONaNeKTPUYecKMX UCMbITaHUIA Ha NMOCTOSHHOM ToKe cornacHo 6.1.3.6 FOCT P M3K 60664.1—2012.

Mocne npoBefeHWs UCMbITAHUA B LIENAX He A0MKHO BbiTh cnefoB npobosa AWaneKTpuKa.

OunanekTpuueckne ncneliTaHusa Ha ctaguu N3 cnegyet npoeoauTs Ha CH33E B cbope unu, no kpanHein
Mepe, Ha [T3AG3 ¢ pabounm HanpspkeHneM, npeebiwatownm BCHH.

MpumeuyaHune — 3TO UCNBITAHWE MOXET BbI3BATb UCKPEHWE BHYTPU akkyMynstopos Gatapeu unu [13A3 ¢
COOTBETCTBYIOLLMM BOCNIIaMEHEHWEM 1 B3PLIBOM ra30B W 3MeKTponuToB. BesonacHbli NpoLecc UCMbITaHWIA JOMKEH y4in-
TbiBaTb TaKMe BO3MOXHbIE NOCNeaCcTBuUS.

8.2.1.5 ConpoTtnBneHune n3onsumnmn

VcnbiTaHMe Ha onpegeneHvwe conpoTUBEHWS M30NALUMK cnedyeT NpoBOAUTL B COOTBETCTBUM € 6.4.3.3
n6.4.3.4OCT P 50571.16—2019.

ConpoTuBneHve nsonauun, ucnofbsyemoe B Lenax CHI3B ¢ onacHbIM HanpshkKeHWemM, OMKHO COoT-
BETCTBOBATb 3Ha4YeHusaM B Tabnuue 6.1 FOCT P 50571.16—2019.

8.2.1.6 MNMpoBepka cUCcTEMbl 3a3eMITEHUS

Cuctema 3azemneHus CH336 gomxkHa bbiTh NoATBEPXKAEHA B COOTBETCTBUM C METOLAMMU, YKa3aHHLIMU
Hwxe. VIamepeHnus crneqyeT NpoBogWTh Mexay NobbiMyM ABYMA TOUKAMKN 3a3eMIEeHNs.

Ona CH33b kareropun V-L cuctema 3aszemneHuns gomkHa BbiTe NpoBepeHa NnyTemM M3MepeHus comnpo-
TUBMNEHNA 3a3eMNAOLLENO 3NeKTpoda B cooTBeTCcTBUN ¢ 6.4.3.7.2 FTOCT P 50571.16—2019 nnn namepeHus
MOMTHOMO COMPOTUBIIEHUA KOHTYpa 3aMbIKaHWA Ha 3eMITI0 B COOTBETCTBMM € 6.4.3.7.3 FOCT P 50571.16—2019.

Ona CH33b kateropun V-H cuctema 3azemneHunsa gomkHa ObITb NpoBEpeHa COOTBETCTBYOLW MM obpa-
3oM (cm. [2], pazgen 10).

8.2.1.7 AHTMKn30nNMpoBaHne

Kaxpnas dyHkumnsa aHtumsonupoeadms CH336 pomkHa BbiTb NpoBepeHa Uy McnbiTaHa Haanexalinum
obpasom Ons noaTBepXKOeHWsl COOTBETCTBUA TpeboBaHWsAM, yCTaHOBNEHHbIM B 7.11.3.1.

8.2.2 MexaHn4YecKkne onacHoOCTH

8.2.2.1 Yoaponpo4HOCTb

Ona CH336 kateropuu E-S kopnyca cnenyet nogBeprate UcnbiTaHuio Ha yaap (cum. [1], 5.2.2.4.3). B pe-
3ynbTaTe BbIMOMHEHWA 3TOTO UCMbITAHWUS HE OOMKHO BObiTh NOBPEXAEHWA, CIIEACTBMEM KOTOPbIX MOXET CTaTth
OOCTYM K onacHbIM YacTtam cornacHo 8.2.10, a CH33b5 He gomkHa Bbi3biBaTh ONACHOCTb MOPaXKEHWA 3NeKTpu-
YECKMM TOKOM B COOTBETCTBUM C OWINEKTPUYECKUM ucnbiTaHnem B 8.2.1.4.

Ona CH3O3B kateropun E-L ncnbiTaHWio Ha yaap cnegyeT NogBepratb OrpaaeHnsa Bcex NogcucTeMm.

8.2.2.2 Npo4HOCTbL Kopnyca K CTaTUYECKOMY YCUITNIO

Ona CH33b karteropuu E-S kopnyca cnenyeT nogBepraTb WCMbITAHWKO, YCTAHOBNEHHOMY B [1]
(5.2.2.4.2.3). B pesynsraTe BbINOMHEHWA CUITOBbLIX UCMbITAHWA HE AOIMKHO ObIiTh NOBPEXOEHUIA, KOTOPbLIE MOTYT
NPMBECTM K OCTYNY K ONacHbIM yacTam cornacHo 8.2.10, a CH33b He gomkHa Bbi3biBaTh ONACHOCTL Nopaxe-
HUA 3MNEeKTPUYECKMM TOKOM B COOTBETCTBUM C AUINEKTPUYECKMM UchbiTaHueM B 8.2.1.4.

Ona CH33B kateropun E-L cunoBoMy UCnbITaHWIO cnefyeT NoABepraTh OrpaxgeHns BCex NogcUcTEM.

8.2.2.3 Ygapsl v Bbpaums Bo BpeMs TPaHCMOPTUPOBAaHWUS U CENCMUYECKUX COBBITUIA

Pac4eTHbI ypoBeHb Be3onacHoOCTK OT yaapoB 1 Bubpauny Bo BpeMsi TpaHCMOPTUPOBAHWS U CecMMYe-
CKMX COBBLITUIA (HanpuMep, 3eMNEeTPACEHIWA), Kak NPaBumo, 3aBUCUT OT HOPM, OENACTBYIOLLMX B ONpeaeneHHOM
pernoHe, U OT YCNOBWA ycTaHOBKW. YpoBeHb Be3onacHOCTM fomkeH BbiTb NOATBEPXKOEH HA MecTe B COOT-
BETCTBUW C pe3ynsTaToM OLEeHKW pucka cUcTeMsbl (CM. pa3gen 6). CocToaHus, nepevymcneHHble HuKe, OOMKHbI
©bITe NpoBepeHbl BO BpeMsi MM B cooTBeTCTBMM CO cTaHA4ApTamMu, UHCTPYKLMAMMN M3TOTOBUTENSA 1 HOPMaMK
W NpasunaMu, 4eNcTBYLWMMA B onpedeneHHOM permoHe:

- kaxpgasi nogcuctema u CHO3b6 B cbope gomkHbl BbITh HAAEKHO 3aKpenneHbl Ha KOHCTPYKUMK, yH-
OaMeHTe Unu 3emne;

- CWUNOBbIE Lieny U TOYKU MOOKITIHEHU MeEXay nogcucTtemMamMy OOIMKHbI OcTaBaTbcs paboTocnocobHbI-
MW Nocne ceMcMUYecknx coBbITUR;
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- Lenu yrnpaeneHus, KOHTPOISA U 3a3eMNeHns OOMKHbI 0cTaBaTbca paboTtocnocobHbIMKU Nocrne cercMu-
4YeCKNx cobbITHA.

8.2.3 B3pbiBo6e3onacHoCTb

8.2.3.1 Cneundchukauma roptoyero rasa

FopioYKniA ra3, KoTopbii HeoBxoaMMO OBHapYXUBaThL, AOMKEH BbiTh yKa3aH BO BpeMsi npouecca Npoek-
TUPOBAHWA CUCTEMbI.

Mpumeyanune — 310 TpeboBaHve BydeT 3aBuceTb OT TUNa xumun N3A3. Kak ykasaHo B npunoxeHuun B, He-
koTopble CH336 MoryT BbINycKaTb roproYKUiA ra3 npyv HopMarbHbIX YCMOBUSAX 3KcnnyaTtauuu, a apyrve CH33b — B3pblI-
BOOMACHbIV WK BOCNNaMEHSALLMIACS ra3 BO BPeMs HapyLLEHWS YCIOBUIA 3KCnyaTaunm, KOTopble MPUBOAAT K Neperpesy
CH33bE 1 BO3MOXHOMY BO3ropaHUIo Ui B3pbIBY.

8.2.3.2 OBHapyxeHue raza

Beigenenue raza n3 CHO3b, koTopoe MOXEeT BO3HUKHYTb B pe3ynbTate NpoBedeHns TUNOBbIX UCMbITa-
HWUA, OOMKHO BbITb KBANWMPULUMPOBAHO C TOYKM 3PEHUSA XapaKTEPMCTWMK BOCNNAMEHSAEMOCTH WU CBSA3AHHbIX C
3TWM PUCKOB B3PbIBOOMNACHOW Cpedbl C MOMOLLbID COOTBETCTBYIOLLNX TEXHUYECKMX CPeACTB.

Mpumeyvanune — [Ona CH33E, kotopan noTteHUMansHO MOXET NepeiTy B TEMNMOBOW pasroH, MOXET MoTpe-
BoBaTbCA NpoBeAEHWE NONHOMACLITABHOMO UCNBITAHWS Ha OTHECTOMKOCTE B COOTBETCTBUM C NpunoxeHwem B, koTopoe
BKIHO4AET MOHWUTOPWHT BbIBPOCOB roptovmx ra3oe. [laHHble 0 TUNe 1 Konu4ecTBe BbIOPOCOB rOPHYMUX ra3oB, NOMyYeHHbIe
BO BPEMS UCMNbITAHWI, MOMyT cnocobcTBOBaTEL B onpedeneHvuy nogxosien gedinarpalMoHHON BEHTUNALWKM ANs NpefoT-
BpalleHWs onacHOCTK B3pbiBa B cry4yae BodropaHus CHI3B6. MNogpobHas nHopmaumsa o nonHoMacLUTalbHbIX UCMNbITaHK-
AX Ha OrHEeCTONKOCTb MpKvBeAeHa B npunoXeHuu C.

Mocne yctaHoBkr CH33 [omkHbI ObITh MPOBEPEHbBI COMMACHO COOTBETCTBYLLMM CTaHO4apTaM, UHCTPYK-
LUUAM M3rOTOBWUTENA W NpaBunam, AeNCTBYHOLIWM B onpeaeneHHOM pervoHe, niobsie dyHKUMKM cucTeM obHa-
pPY>XEHWS, 3BYKOBbLIX OMOBELLEHUA U BU3yanbHBIX CUrHaNoB Ans coobueHusa ob MHUMAEHTE C rOpHYUM razomMm,
4yT06bl NOATBEPANTL, HTO UX PYHKLMN NPW NPEBbLILEHMW KOHLEHTPALKUK rOpIOYero ra3a npegena, ykasaHHoro
n3roToBuTEneM, paboTaloT B aBTOMaTUHECKOM PEXUME W B COOTBETCTBUW C KOHCTpyKUMnen. CnenyeTt npoBecTy
TUMNOBbIE UCNBITAHUA AN OTAENbHbIX KOMMNOHEHTOB CUCTEM OGHAaPYKEeHWS!, 3BYKOBbIX U BU3yarbHbIX CUrHAMOB.
MA3 wnu MMM gna CH33b ¢ kombuHauuen cuctem obHapyXeHWUs, 3BYKOBbIX OMOBELLEHUA W BU3yanbHbIX
CWUrHanoB Takke A0MXKHbl ObITh BEIMOMHEHLI C NOOXOAAWMMWU CMOOENUPOBAHHEIMKM CUTHaNamu Ans obHapyxu-
BaeMbIX CODbITUIA.

WHCcTpyKkuMK No feTekTopam roploHmx rasoB NpeactaefeHbl B cepumn ctanaaptoe FOCT IEC 60079-29.

8.2.3.3 Bentmnauus

[omkHbl 6bITb NPOBEAEHE! UCMBITAHWA BEHTUNALMOHHBIX CUCTEM, MPeaoCTaBNeHHbIX Ha MeCTe YCTaHOB-
ku CHO3B unu Haxogawwuxcs BHyTpu CH336. JomkHo BbiTh NpOBEAEHO TMNOBOE UCMLITaHWE ANS OTAenNb-
HbIX KOMMOHeHTOB. Takke ang CH33b ¢ cuctemamun BeHTUNAUKMKM OOMKHO ObITh NposegeHo MM, B peayne-
Tate NPOBEAEHHbIX UCMLITAHWIA CUCTEMbI BEHTUMALMKW OOMKHBI paboTaTe aBTOMaTUYECKA B COOTBETCTBUM C
KOHCTPYKLMEN.

Ona CH33b kateropui V-H/S-O/C-A, C-B, C-D n C-Z, B KOTOpPbIX NpeaycMOTpeHa CUCTEMA MPUHY-
OuTensHon BeHTUNAuuK, MM ons cucTeMbl NPUHYOAUTENBHOW BEHTUNALMKM Takke cnedyeT NpoBOAUTbL C
noaxogAaLlUMM CMOLENMPOBAHHBIMKU cUrHanamu, kotopele ByayT otnpaeneHsl CH33B npu obHapyxeHun
KOHUEHTpauumu BOCNIaMeHeHWs roproYero rasa. B peaynesrate 310ro BEHTUNALWMOHHbLIE CUCTEMBI OOIDKHBI aB-
TOMaTuM4Yeckn paboTtatb B COOTBETCTBUUN C KOHCTPYKLMEN.

MeTond ouUeHKM BeHTMNSAUMKM DaTapeiHoro otceka npencrtasneH B 6.6.4 NOCT 31610.7—2017 wnu B
rOCT 31610.13.

8.2.4 3neKkTpoMarHuTHasi COBMeCTUMOCTb

®yHkuMM BesonacHocTK, cBA3aHHbIe ¢ BeaonacHocTeo nogcuctem CH33b, AomKHBI COOTBETCTBOBATH
npueeneHHsim B FTOCT IEC 61000-6-7, nnn, ecn NpUMeEHUMO, yHKLMOoHaNbHaa 6e30nacHOCTb A0MKHA BbITh
paccMoTpeHa C YYETOM 3MEeKTPOMAarHUTHLIX ABNeHun cornacHo FOCT IEC/TS 61000-1-2.

3alnTHbIE Mepbl OT Bbi3BaHHbLIX BO3MYLLEHUSIMW HeucnpasHocTe nogcuctem CH33bB gomkHel GbiTh
noaTBepXaeHbl MeTOAOoM, NpueBeaeHHbIM B TOCT P 5057 1-4-44.

CootBeTcTBMe kaTeropum V-L BellleykasaHHbIM TpeboBaHMAM AOMKHO ObiTb NOATBEPXOEHO pesynbra-
Tamu TUMOBLIX UCMbITAHWMIA Ha npencTasuTene CH336.

CooteeTtctBue kateropuun V-H BblleykazaHHbIM TpeboBaHMAM OOMKHO BbITe NOATBEPXKAEHO NpOBESE-
HWEM TUMOBLIX UCNbITAHWIA OTAENbHBLIX Nnogcuctem CHI3B, cBa3aHHbIX ¢ 6e30NacHOCTbLI, U MPOBEPKOM NO4-
cuctem ynpasneHna CH33b Ha mecTe ycTaHOBKM.,
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8.2.5 NoxapHana onacHocTb (pacnpocTpaHeHue)

MN3A3 kateropyn C-A OOMXKHbl BbiTh MCNbITAHbI HAa NpeaMeT WX cooTBeTcTBus Tpebosavuam 7.3.3
FOCT P M3K 62619—2023.

Xapaktepuctukn noxapa CH33b, npy kKoTopom NoTeHLMansHo BO3MOXHO NPOSBNEHWE TENMOBOro pas-
roHa B COOTBETCTBUM C MPUNOXeHWeM B, cneayeT onpenensaTs ¢ NOMOLBK NPOBeAeHUs NonHomacluTabHoro
orHesoro ucnbitTaHus CH33BE, B kOTOpoM OLeHUBaloT pacnpocTpaHeHne OrHA W BblAeneHne Tenna 4ns npeg-
nonaraemoi yctaHoBkM CHIO3b kak ¢ cMCTEMOW NOXapoTyLWEeHUs, Tak U 1 6e3 Hee. [laHHble UCNbITaHWA, Nony-
YeHHble B pe3ynbrate NoMHOMaclUTabHbIX MCTBITAHUA Ha OTHECTOMKOCTb, MOTYT NOATBEPOUTE NPaBUIIBHOCTb
ycTaHoBkM CH33b ¢ npegnonaraeMoil cUCcTeMOW NoxapoTyweHus. MNoapobHas nHdopMmauusa OTHOCUTENBHO
npoBegeHus NonHomaclTabHOro OrHeBoro UCNbITaHUsA NpueeaeHa B NpunoxeHun C.

Mocne yctaHoBkn CH33B HeobxoaumMo npoBepuUTE CnedyrLive Mepbi:

- ona CH33b kateropun S-O: cucTEMBI NMOXaPHON CUrHANM3aUUM U NOXapoTYLLUEHWSA YCTaHOBMEHbI W
BBEAEHbI B aKkcnnyaTtauuio Ha mecte CHO3B;

- ona CH33b kateropun S-U: B HenocpegcTeeHHON 6nM30CcT NpeaycMOTpeHbl NOXapHas CUrHanuaa-
LMA U NOACUCTEMbBI NOXapOoTYLLEHUS,

- B 0BOMX criy4aax ecrnv NoXxapHasa CUrHanuaauus obHapyXMBaeT 0NacHOCTb BO3ropaHusl, TO CUCTEMBI
NoXapoTyLLUEeHMS aBTOMaTUYecku cpabaTbiBatoT.

Ecnu pesynbrart oueHKn pucka Ha YypOBHE CMCTEMbI NMOKa3biBAET, YTO CUCTEMA MOXKAapPOTYLLUEHWUA He Tpe-
OyeTcs, TO AONyCcKaeTcs ee He ycTaHaBnmeaTth. JhdekTUBHOCTL paboThl CBSA3M QOMKHA OblTe NOATBEpPXAEHA
nyTeM BBOOA NOAXOASLLMX CMOLENMPOBaHHbLIX CUrHanoB. CurHanbl OOSKHLI HAAEXKHO NepefaBaThCcs B CeTb
CBSI3U, pene, NPUEMHUKM U CpeaCcTBa NoXapoTyLLUEeHWUs, Kak 3TO NpeaycMOTPeHO KOHCTPYKUWEN.

Mocne ycTtaHoBKM NMobble yHKUMKU cucTeM oBHapyXeHWs noxapa, 3ByKOBbLIX W BM3yarnbHbIX CUTHAMOB
AN coobLleHnsa O noXape M OrHeTyLuMTenen LOMKHbl ObiTb MPOBEPEHL! COMMACHO COOTBETCTBYHOLLUM CTaH-
AapTam, MHCTPYKUUSIM M3rOTOBMTENS U Npasunam, eWCTBYIOWNM B ONpeaeneHHOM permoHe, ons Toro, YTobbl
NOATBEPAUTL, YTO MX (PYHKLMKM aBTOMAaTUYECKKM cpabaTbiBaloT Npu Noxape Tak, Kak npegycMoTPEeHO KOHCTPYK-
unen. CnegyeT NpoOBECTH TMMNOBOE UCTbITAHWE AN OTAENbHbIX KOMMOHEHTOB CUCTEM OBHapYXeHWs, 3BYKOBbIX
M BU3yanbHbIX CUTHANoB, a Takke BbinonHawT N3 nnu NMUM ona Bcen yctaHoeku CH336 ¢ kombuHauwmein
cucTem oBHapyeHUs, 3BYKOBBLIX W BU3yanbHbIX CUTHANOB U OTHETYLIUTENen.

8.2.6 TemnepaTtypHble ONacHOCTU

8.2.6.1 KoHTponb TemnepaTypsbl

CH336 nognexuT cneayowM NpoBepKe UM UCMbITaHUIO:

- M3A3 ¢ namepeHveM Temnepatypbl batapew cnegyeT NpoBepsiTb NyTeM BO3AEWCTBUS HA HUX Moa-
XOASILEero CMOAENMPOBAHHOTO CUrHana, yKasblBaloLLEero COCTOsHAE Neperpera, YTobbl MPOBEPUTE PEaKLU0
CUCTEMBI;

- TEPMOPErynsaTopbl AOMKHbI OCTAHABMNUBATbL UMM WHLIM 0DpPAa30M KOHTPONUpPOBATL 3apsa U paspsd,
korga Temnepatypa CH33b npeBbilaeT ycTaHOBMEHHbIE 3Ha4YeHus, 4Tobbl nogaepxusate Tpebyemble pa-
©o4re ycrnosus;

- ecnu wcneitaHne CH33B gna nposepkW, YTO 3apsg W pazpag npekpalwlawTcs, ecrnv TeMmneparypa
MN3A3 npeBbilaeT TEMNepPaTYPHLIA NpPefen, ykazaHHbIA M3roTOBUTENEM, paHee He MPOoBOAUITOCH KaK 4YacTb
TUMOBLIX UCMLITAHWUIA, UX HEOBXOQUMO NPOBECTU NOCME YCTAHOBKY;

- ecnu YCTPOWCTBO orpaHuyeHus Toka obopynoBaHo BHe [13A3, ero pabota gomkHa bbiTh NpoBepeHa
nyTeMm npoBedeHua UCNbITaHWA C NOAXOOAWMMU CMOAENUPOBAHHBIMKU CUrHANaMu nepesapsaja wunv eBospac-
TaHug TemMneparypsbl.

Mocne ycTtaHoBKKM MoOble OyHKUMKM CMCTEM ODOHapyeHUsl neperpesa, 3ByKOBbIX M BM3yanbHbIX CUTHa-
noe ansi coobuleHust o neperpeBe OOMKHbI BbiTh NPOBEPEHLI UMM UCMBLITAHLI COMMAacHO COOTBETCTBYHLLIUM
cTaHOapTaMm, MHCTPYKLUMUSM U3rOoTOBUTENS 1M NpaBunam, JeNCcTBYHOL MM B ONpeaeneHHoM permoHe, YTobel nog-
TBEPOUTL, YTO UX (DYHKUWUM aBToOMaTudecku paboTatoT, Korga KOHTpPOonupyemble TEMMNEpPaTypbl NPeBLILLAT
npenens!, ycTaHOBMEHHbIE M3rotoBuTenem. JomKkHel ObiTb MpoBegeHbl TUMNOBbIE UCTILITAHUS OTAEMbHBIX KOM-
MOHEHTOB CMCTEM ODHapYXeHWs!, 3BYKOBbLIX M BU3yalibHbIX CUTHANOB.

Ona CH33b kateropuu V-H ¢ kombuHaumein cuctem obHapy»eHWsi, 3BYKOBbIX CUTHAMOB U BU3yaslbHbIX
curHanoe cnegyet npoeoguTh MM ons Bcen yctaHoekm CHI3b6.

Bce BhiwenepeyncneHrHblie yHKLUMKM JOMKHbI paboTaTe B COOTBETCTBUM C KOHCTPYKLUMEN.

B npunoxeHun G npueegeHa OONONHUTENbLHAA MHOPMAaLMA OTHOCUTENBHO paboThl KOHTPOMNsS TeMne-

paTypbl.
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8.2.6.2 Henaanexauwas pabota noacucTem BeHTUNSALUWK

McnbiTanue nposoaaT ans CH336 ¢ cuctemamu BeHTUnsauum n CH33B ¢ BEHTUNALMOHHBIMUW OTBEPCTK-
amu B kopnyce. Cuctema eeHTunsaumn CH33b gomkHa BbiTh 3abnokMpoBaHa unu oTknioyeHa. 3atem CH3O326
noaBepraroT BO3AeNCTBUID BHYTPEHHUX UCTOMHUKOB Tenna (Hanpumep, Uukna paspsaga-zapsga [M3A3), utobbl
NpoOBepPUTL, OBHAPYXKUBAKIT N OpraHbl yrpaBneHns HEUCMNPaBHY CUCTEMY BEHTUMALMW U OCTAHABNUBAKOT NU
OHW 3apsg v paspsag oo Toro, kak CHO3E neperpeetca. McnbliTaHwe fonyckaeTcs NpoBoAWMTL nNpw paboTato-
e cucTeMe BeHTUNALWK W 3a0NMOKMPOBaHHbIX BEHTUMNALMOHHLIX OTBEPCTMAX UMW KaHanax.

WcnbiTaHne crnefyeTt noBTOpUTL Npy paboTatowen cucTemMe BEHTUAALMK 1 3a6NMOKMPOBaHHbIX BEHTWUS-
LIMOHHBLIX OTBEPCTUAX UMK KaHanax.

Mocne yctaHoekn CH33B gomkHo GbITh NpoBepeHo, YTo 06 0BHApYKeHUWU HEHOPMAaNbHOMO COCTOSIHUSA
nogcucTem BeHTUNAUMKM coobllaeTcs onepartopam.

Mocne yctaHoBkn CHAO3B gonmkHo ObiTe NpoBepeHo, YTo hyHKLMA coobLueHUss onepaTopy asTomaTu-
yeckm cpabaTbiBaet, korga TemnepaTypa [T3A3 npesbillaeT TemnepaTypHbIA Npenern, KOTOpbI ykasaH u3-
rOoTOBUTENEM.

TTiobbie dyHKUMM NpedynpeXaaLlero yCTpoMCTBa AOMKHLI ObiTh NPOBEPEHLI NYTEM UCMLITAHWUA cUCTe-
Mbl C MOMOLLbI NOOXOASAWNX CMOAENMPOBAHHLIX CUTHAmMOB.

Bce BhilwenepeyrcrnerHHble OyHKLMW JOMKHbBI COOTBETCTBOBATL 3a5IBMEHHBIM B KOHCTPYKLIUW.

8.2.6.3 UcnbiTaHna Ha TemnepaTypy Npu HOpManbHOW akcnnyaTaumn

Mpn paboTe ¢ MakCUManbHbLIMU paboYynMiK HarpyskamMm u napameTpamMmu, 3Ha4eHus TemnepaTypbl YyB-
CTBUTENbHbIX K TENy KoMnoHeHToB CH33OE nomkHbl HaXogWThCs B Npefgenax ykazaHHbIX NacnopTHbIX 3Ha-
yeHun. Paboune napameTtpbl [T3A3 OOMKHBI HAXOOUTLCA B Npedenax ykasaHHblX pabodunx napamMeTpoB And
HanpsKeHWs, ToKa U Temnepartypbl.

CH33b pomkHa paboTaTh NpyY MakCMManbHBIX HOPMUPOBAHHBLIX YCNOBUSAX HArpy3ku Ans 3apsaa u pas-
psaga. Bo Bpemsa Takol paboTbl KOHTPONUPYIOT TEMMepaTypy KPUTUYECKUX K Tenny KOMMOHEHTOB, BKMK4Yas
M3A3, a Takke HanpseHne n Tok MN13A3, 4Tobbl onpegenuTs, paboTalT N OHKW B Npeaenax cBoero 3agaH-
HOro AuanasoHa TeMnepaTypbl, TOKa YU HaNpsKeHUs.

Bce BhilwenepeyncrieHHble QYHKLMW JOMKHLI COOTBETCTBOBATL 3a5IBNEHHBIM B KOHCTPYKLIUK.

8.2.7 Xumun4eckne onacHocTH

8.2.7.1 Cneundukaumna onacHbIX XUAKOCTEN

OnacHsbie X1aKocTH, KoTopble Heobxoaumo oBHapyKMBaTb, OOMKHbI OblTh MAEHTUULWPOBAaHEI K ONpe-
JeneHbl BO BpeMs npouecca NpoekTUpOBaHUSA CUCTEMbI.

Mpumeyvyanune — Pesynwrar atoro TpeboBanHvs ByOeT 3aBUceTb OT xuMmuyeckoro coctaea [1OA3 (cm. npuno-
weHue B).

8.2.7.2 OBHapyXeHne XnOKoCTen

MNMocne ycTaHOBKM BCe UyHKLUMM cucTEM ODHapy)KeHWs, 3ByKOBbIX M BM3yamnbHbBIX CUIHanoOB OnoBeLle-
HWA 06 MHUMAEHTE C ONAacHbIMK XUOKOCTAMW O0MKHbI ObiTh NPOBEPEHbl HA COOTBETCTBME CTaHgapTam, WMH-
CTPYKUWSM M3rOTOBWTENS U NpaBvnamM, AeNCTBYIOLWWM B onpefeneHHoOM pernoHe, 4Tobbl NogTBepauTh, YTO
X yHKUMK paboTarT nNpyu OOCTUXEHUW YCTAHOBNEHHOW KOHLEHTpaLWMW UMW YTEYKE OMacHbIX XUOKOCTEN B
aBTOMAaTW4YECKOM pEXUME B COOTBETCTBMM C KOHCTpyKUMel. MM ona oTaenbHbIX KOMIOHEHTOB cucTemM obHa-
PYXKEHUS, 3BYKOBbIX U BU3yarnbHbIX CUrHANOB OMNOBELLEHWUI crieflyeT NpoBOAUTL reHepaunen cMoaennpoBaH-
HbIX CUrHanoB ans obHapyKvMBaeMbiX COObITWIA.

Ecnu gartymky onacHbIX XMMUYECKMX BELLECTB M CMCTEMbI CUrHanW3auun BXOAAT HENnocpeacTBEeHHO B
coctae CH33b, a He kak cucTema 3alluThl, yCTaHAaBNMBAEMas Ha MECcTe YCTaHOBKWU, TO AaHHbIE MCMbITaHWA
MOryT BbITbh BbIMOMHEHLI B XO4€ NPOBEeeHNSA TUMOBbLIX UCMNbITAHWA.

8.2.7.3 Mepbl 3alMTbl OT ONACHOW XWUOKOCTH

Bce doyHKUMM Mep 3awuTel OT ONAaCHOM >XMOKOCTH, nepeuncrienHble B 7.11.3.1, gomkHbl ObiTb NpoBe-
peHbl MW UCMbITaHbl COTMAacHO COOTBETCTBYOLWMM cTaHgapTam, WHCTPYKLMAM W3roToBUTENs W npasunam,
OENCTBYHOLNM B ONpedeneHHOM permoHe, U AomkHbl pabotaTth CormacHo KOHCTPYKLMN.

8.2.8 OnacHocTH, cBA3aHHbIe C HEUCNPAaBHOCTAMW BCNOMOraTeribHOW NoAcUCTeMbl, NOACUCTEM
ynpaBneHns U KOMMYHUKaLMu

McnbiTaHusa ons onpegeneHns Toro, ABMSIOTCS MU BO3HWKaKLWMe ONacHOCTU pesynsTaToM Heucrnpas-
HOCTK BCMOMOraTenbHOW NOACUCTEMEI, MOACUCTEMEI YIPaBNeHWS, NOACUCTEMbI KOMMYHWUKaUUK U HEWUCMpaB-
HOCTU BHeLLHel cucTembl cBasm CH33B, npoeogaTt no MOCT P 58092.5.1. AHanua cUCTEMbI JOMXKeH DbITb
npuBeAEH B PYKOBOACTBE MO BO3MOXHbIM HEMCMPaBHOCTAM B 3Tux nogcuctemax CH33b.
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MpaBunbHas paboTta 3alMTHBLIX GNOKMPOBOK AOM¥HA ObiTh NOATBEPKAEHA B COOTBETCTBUM C NpoLecca-
MU, YCTAHOBIEHHbIMMW B 3TOM MyHKTE.

MapameTpbl CH33B gomkHbl 6bITh AOCTYMNHbLI MO CETW CBA3M, Aaxke ecni CH33 NpaBunbHO BLIKIKYEHA.

Bce BhilenepeurcneHHble yHKUMK OOMKHbI paboTaTe B COOTBETCTBUMU C KOHCTPYKLMEN.

8.2.9 OnacHocTu, cBA3aHHLIE C OKpPYXalollen cpegon

8.2.9.1 Obwwe nonoxeHus

WcnblTanusa, nepedncrieHHble Hwke, npuMmersinT kK CH33B, koTopble MMET onpedeneHHbIe YPOBHM
YCTOMYMBOCTUW K BO3AENCTBUI BHELIHUX PaKTOPOB UMK NpeaHasHavYeHbl A5 YCTaHOBKU B TEX YCIMOBUSX OKPY-
)atollei cpelbl, KOTOPbIE MOTYT NOBNUATL HA MX BE30MACHOCTD.

8.2.9.2 BosoelhcTBMe nonagaHua Bnaruv

CooteetctBre CH33B gomkHo 6bITh NOATBEPXKAEHO NPOBEPKON KOHCTPYKLUMKU CUCTEMbLI MYTEM OLEHKU
puUcka Ha ypoBHe cucTemMbl (CM. pasgen 6) unu npoBegeHUemM UCNbITaHWM COrNacHo 3asiBEHHOW CTENEHN 3a-
LWMTbI OT NPOHMKHOBEHWS (OKpy>atoLLen cpeapbl) (kog IP) no FOCT 14254,

Mo pesynbTaTam UCMbITaHUA Ha NpoHMKHOBeHKe Bnarn CHO3B He fomkHa MMETb NPUM3HAKOB BOCMamMe-
HEHWS UMK B3pLIBA U TAKUX MOBPEXOEHUIA KOpryca, KOTopble MOTYT MPMBECTM K OCTYMNY K ONacHbIM YacTsaM B
cooTtBeTcTEBMK C 8.2.10. 3aWMTHbIE NOACUCTEMbI AOMKHLI 0cTaBaTbes pabotocnocobHeiMu. CH33E He gonx-
Ha NpeAcTaBnATb ONACHOCTb NOPaXKeHUs ANeKTPUYEeCKUM TOKOM Nocne BbINOMHEHUS UCNBITAHUS HA CTOMKOCTb
K OW3neKTpu4eckomy HanpsxeHuo no 8.2.1.4.

CH33b, npegHasHavYeHHble Ons YCTAHOBKWM B TEX MECTax, KOTopble MOryT ObliTb NOABEpKeHbl 3aTo-
MAEHWI0, OOMKHbI DblTh MOABEPrHYThI UCMLITAHMIO HA MOrPYXXEHWE B BOAY C UCNOMb30OBAHWEM COMEHON BOAbI,
copepxawen 5 % mac. NaCl. CH33bE pomkHa BbiTe MOMHOCTBI MOrpyXeHa B BOAY, UMW O0MKHbI BbITh Mo-
rpy>xkeHbl Yactu CH33B6, Ha koTopkle morno Bbl BO3OeNCTBOBATL NOrpyxeHue. AnuUTensHOCThL NOrpyXKeHus
OOIMKHA COCTaBNATbL 2 Y UMK A0 Tex Nop, NoKa peakuuns, Bbi3BaHHAsA BO34ENCTBMEM BOObI, HE OCTAHOBUTCA. B
pesynbTaTe Norpy>XeHUs He OOMKHO OblTe BO3ropaHusa Unn B3pbiBa.

B cnydyae BblgeneHnst TOKCUYHBIX ra3a UM >KMAKOCTU B MPUCYTCTBUMM BOALI OHW AOSKHbI ObiTh 0BHapy-
XKeHbl, MAeHTUMLMpoBaHbl (Mprpoga) U ux 06bem M3MepeH Ha CTaguK NpoLecca NPOeKTUPOBaHNS CUCTEMBI.
3alyMTa oT XMMUYecKoro Bo3aencTeMa gormkHa beiTh obecnedeHa, kak onucaHo B 7.11.3.6.

Mepbl, koTOpbIM He0BX0OQMMO cnefoeaTh AN cobnioaeHUs BbilLeN3NoXKeHHOro, NPUBEAEeHbl B NepedHe
UCMbITaHWA, NPUBEAEHHOM B NpunoxeHuu D.

8.2.9.3 BosageWcTBue MOPCKOW cpefbl (CONAHOW TyMaH)

CooteetctBMe CH33b, npegHasHa4yeHHOW ONA YCTAHOBKM B MOPCKOW cpege Wi pagoMm C Hel (Ha-
npumMep, BEn13n mMopckux Geperos, B JoKax U T. 4.), AOMMKHO OblTb NOATBEPXAEHO NPOBEPKOM KOHCTPYKLMK
CUCTEMBI MYTEM OLEHKM PUCKA HA YPOBHE CUCTEMbI (CM. pasfen 6), unu cnegyeT NpoOBECTU UCMLITAHUSA BCEN
cucTtemebl cornacHo [5] (MeTog ucneiTaHus Ha BosgencTeue 1 unu 2).

MpumeyvyaHune — B [5]onpeneneH metod UcnbiTaHui 1 Mnu 2 ang obopyaoBaHMsa, KOTOpOe NOCTOAHHO UCNOMb-
3YKT B MOPCKOW Cpeae UK B HEMOCPeACTBEHHOW BrIM30CTM C HER.

B pesynsrate Bo3geicTBus congHoro TymaHa CH33b He gomkHa MMETb NPU3HAKOB BOCMIAMEHEHMS
WIN1 B3pbIBa W NOBPEXOEHUIA KOpnyca, KOTOpble MOTyT NPUBECTM K AOCTYMY K OnacHbIM 4acTaM. OyHKUWNOHK-
poeaHve CH33b He JOMKHO NMpeAcTaBnsATb ONACHOCTU MOPa)EHWs 3NeKTPUYECKMM TOKOM Mo pesynbratam
UCNbITAHWA HA CTOMKOCTb K AW3MEKTPUYECKOMY HaMNpAXeHuto, ycTaHoBNeHHoMY B 8.2.1.4.

B cnyvae BblgeneHnsa TOKCUYHBIX ra3a MK MaKoCTU B MPUCYTCTBUM BOAbl OHWU AOJBKHBI ObiTh 0OHapYy-
eHbl, MOeHTUUUMPOBaHLI (Npupoga), U ux obbem JomkeH BbiTb UBMEPEH Ha CTaaun NpoLiecca NPoeKTUpo-
BaHWA CUCTEMbI. 3allMTa OT XMMUYECKOro Bo3O0encTema AomkHa bbiTh obecnevyeHa B cootBeTcTBlM ¢ 7.11.3.6.

Mepbl, koTOpbiM HeoBXoaMMO cnegoBaThk Ans cobnwaeHWs BbILLEW3N0XKEeHHOro, NPUBEAEHbI B NepedHe
UCnbITaHWA, NPUBEAEHHOM B NpunoXeHuu D.

8.2.10 Knacc 3awuThbl IP kopnyca CH33b v 3awMTHbIe orpaxaeHus

Kopnyc CH33b v 3awmTHbIe orpaxgeHnsa AOMKHBI COOTBETCTBOBATL Knaccy 3awuTel I[P ansa goctyna K
onacHbIM 4acTaAM (HanpuMmep, ONacHbIM OBUXYLLMMCS Y4acTsM, HEM30NMPOBaHHbLIM 3MEKTPUYECKMM AeTanam
NPy OMNacHOM HanpsikeHuW) B cooTBeTcTBUKN ¢ [OCT 14254,

9 MeTtoguyeckue peKoMeHOauMm U pykoBoacTBa

B pononHeHue Kk TpeboBaHmaAM, nanoxeHHeiM B 7.12 1 7.13.1.1—7.13.1.4, NpUMEHUMbI MONOXEHWUA,
npuBeaeHHble B pasgene 9 FOCT P 58092.5.1—2018.
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MpunoxeHune A
(cnpaBo4Hoe)

Mopenu BnageHusa CH33b

HacTtosawuia ctaHgapT ABnAeTcA ctaHaapToM 6e30nacHOCTM M He ONpeaensaeT acnekToB npaBa COBCTBEHHOCTU Ha
CH33b. Tem He MeHee pelueHWe 1 pa3bsACHEHWE npaBa COBCTBEHHOCTW MMEIOT CYLLECTBEHHOE 3HaveHne anda 6eszonac-
HocTu CH33b6 1 OTBETCTBEHHOCTW 32 HWX, NO3TOMY ONUCaHWe Modernen cobCTBEHHOCTU Takke HeobxoAMMOo M NonesHo
AN NPpUHATUA pelleHus o BrnageHun CH336.

Mogenu BnageHvs SBASIOTCH KPUTUYECKU 3Ha4YMMbIM dhakTopoM ansg CH33B6, ocobeHHo B cnyyae HebonbLlumnx Bbl-
TOBLIX U KOMMEPYECKMX YCTaHOBOK. KpymnHbie YyCTAaHOBKM MOMyT BXOAMTL KaK COCTaBHbIE YacTu B ellle Gonee KpynHbIE KOM-
MYHarbHbIE CUCTEMbI C HA3HAYEHHBLIMW KOHKPETHBLIMW Npouenypamu U 3afadyamu. bonee Menkve ycTaHOBKW, BEPOATHEE
BCEro, CriegyeT pacCcMaTpuBaTh Tak e, Kak ObiToBble NMpubopbl, HANpUMEep XOoNoAUIbHUK. B 3ToM cnyvae nonb3oBaternb
CUCTEMbI, KaK NpaBuro, He MMEET HWU TEXHUYECKUX 3HaHWW, HU YOOBNETBOPUTENBHOMO YPOBHA MOHWMMAaHUA OTBETCTBEH-
HOCTW B OTHOLUEHUW acnekToB besonacHoctn CH33B. 31a cutyaums, no Bcel BMgumocTu, Byger pacnpocTpaHeHa B
ByayLLeM, B CBSA3KM C YeM HeOBX0OMMO YUMTLIBATE CreayloLee:

- gomkHa nu peanusauma CHO3b ocywecTBnATbCA Hanpamylo, 6e3 NoCTOSHHOMO B3aMMOAEWCTBUA Mexay Bna-
OenbLueM CUCTEMbI /UMW NOCTABLLMKOM?

- ByoyT nu uenu 6esonacHocTu KM pabodnx xapaktepucTuk CHO3EB gocTnraThCs ¢ NOMOLLBID MOAENN YNpaBnNaeMon
apeHgbl?

- ABMASIETCH N BapWaHT ynpaenseMon apeHab! Uy 0oroBOpHOro pexuma obenyxusaHnsa CH33b npakTuyHbIM Unu
3KOHOMMWYECKU 3PEKTUBHBIM?

- JomkeH nu acnekt BnageHna CH33b6 noanexaTte perynuposaHuio?

- obsa3aTtenebHO N Mofdenb BnageHus CH33b orpaHuyMBaeT TN XUMUK, KOTOpasi MOXET ObITb YCTaHOBMNEHA B Ta-
KnX HeDOMbLUMX yCTaHOBKax?

- KakoBbl ByayT nocneacTBuAa nepefadyn npasa cobCTBEHHOCTW, ECNU HOBLIW BNaAenew MOXeT JaXe HEe 3HaTb U He
UMEeTb NpeacTaBneHns o cylectsoeaHun CH33B7?

- KakoW ypoBeHb B3aUMOAEWCTBUS ¢ ceTbio anekTpocHabxeHusa Tpebyetcs, korga CH33E HaxoauTcsa Ha CTOpPOHE
notpebuTens anekTpocyeTYMKa; Kakumun ByoyT npaBa KOMMYHarbHOTO NPEanpUATAS B 3TOM cnyvae?

- B Kakor MoMeHT oyHKunoHnpoBanHne CH3O3E ctaHoBMTCA 3HAYMTENBHBIM PUCKOM, TPebyoWwmnM NpuHATUA HOp-
MaTUBHbIX Mep, ecnn ocHoBHas BaszoBad CH33B MoXeT UMEeTb 3HEpProeMKoCTb U HafeneHa AOCTYNHOCTbIO U BUOMMON
npoctoTol 6azoor cuctemMbl MBI U eQUHCTBEHHAs pasHULa Mexay HUMW — 3TO ABYHanpaBreHHbIA NOTOK?

- Ha Kakue pesynbTaTbl MO OKOHYaHWKM cpoka cryx6bl CHO3B MoxHO paccyvTbiBaTh MPU Pas3nuMYHbIX MOAENsIX

BnageHus?
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MpunoxeHune B
(cnpaBo4Hoe)

OnacHocTu 1 pucku CH33b6

B.1 O6wume nonoxeHnsa

CH33b, koTopble CNPOEKTUPOBaHbl C AOCTATOMHOW CTENeHbl 3allMTbl M yCTaHOBMEHbl Haanexawum obpasom,
aKcnnyaTupyloTea 1 obenyxueatTea ¢ cobnogeHneM mep 6ezonacHocTv, MoryT yHKUMOHMPOBaTE 6e3 MHUMAEHTOB, O
YeM CBUOETENLCTBYET NPaKTUKa MX UCMONbL30BaHWs B HAacTosALee Bpems. KoHTponb 6e30nacHOCTY U MOOX0A K CHUMXKEHUID
PUCKOB [OOSMKHbI YYUThIBATL NMPMCYLLME 3TMM CMCTEMaM OMacHOCTWU, KOTOPbIE MOTYT BapbMpOBaTbLCA B 3aBMCMMOCTW OT
TexHonoruu Gatapei.

Bce anekTpoxvMrUYeckue cUCTEMbI HAKOMINEHMS IHEPTUU UMEHT HECKONbKO 0bLwmx puckoB. OHU BKMKOYAKT cneny-
oLee:

- HEBO3MOXHOCTb B HEODXOOMMBIX Cy4asx w3onupoBath sHepruo [T3AS unu cHnamTe ee go GesonacHoro ypoB-
HSl, 4TO MPUBOOMT K NOTEHUMANBHOMY PUCKY MOPAXKEHWA 3MEKTPUHECKAM TOKOM UMW APYTUX ONacHOCTEN 3NEKTPUYECKON
3HEepruv;

- batapeu MOryT MMeTb BOMNbLIOKA TOK KOPOTKOrO 3aMbIKaHWUS,;

- BEPOATHOCTb BO3HUKHOBEHMA XMMWYECKOI OMacHOCTM BCNEACTBME BbIAEMNEHUS NEKTPONUTa;

- anemeHTbl Batapen MoryT 6bITb NErKOBOCMNNaMEHSHOLLMMUCS;

- batapewu MOryT reHepupoBaTk rasbl Npyu HopmaneHou pabote (Bogopoa) Unu BcrieacTBue HeHaanexalen paboTel
(Hanpumep, Cl,, Br,, H,S, SO,);

- baTtapeiHbie MogynM MOryT ObiTh TAXKEMbLIMM;

- 0TKa3s KaHana cBA3n (BHYTPEHHEro WUy BHELLHETD), BNUALMIA HAa cnocoBHOCTL cucTembl nepeiTy B besonacHoe
cocTosiHMe.

OcHOBHbIE YCroBWs, NpUBOAALLME K BO3HUKHOBEHWIO ONAacHOCTEW, KaK npaBuno, oTHocawmxes ko ecem CHI3E,
nepeyvMcneHHelM B Tabnuue 1, BKNHOYAKT (HO HE OrpaHnYMBaloTCA):

- oWnBKy 0BHapyxeHna 3aMblkaHns Ha 3emnio CHO3E6;

- NOTEp KOHTpOnsA Hag [T3A3 B 3apsKeHHOM COCTOSHMM (0COBEHHO HEWCMPaBHOCTL, BbI3BaHHAA ApYrMuv noa-
cucTeMamu, Hanpumep ocLUnnaunum wunu wym rfiay);

- paspyweHue, nageHue n dmandeckne konebanusa (Bubpauwna) M3A3 v kopnyca;

- HEeMCrpaBHOCTb MOACUCTEM, BbIZBAHHYIO 3MEKTPUYECKMM LUIYMOM W 3NEKTPOMAarHWTHOW (UMW anekTpocTaTuye-
CKOW) HaBegeHHoW Bubpaumen;

- BO3MOXHbIE YCNOBWSA HENPaBUMBLHOIO UCMONbL30BaHUA Batapein U MONHOCTLI YCTAHOBMEHHOW CUCTEMBI;

- COBMECTMMOCTb BbIOpaHHbIX BaTapei u cucTembl B COOpe B COOTBETCTBMMU C MPOEKTOM.

OcHoBHble onacHocT CH336 kaTteropum C-A, ucnone3aytollen 6atapen ¢ HEBOAHLIM 3NEKTPONUTOM, BKNIOYAKT (HO
He orpaHu4YmnBaloTCA):

- pacnpocTpaHeHWe Tenna, BO3HMKAILLErD B pe3ynsrate HeKOHTpornvpyemoro cbos B [13AS;

- BblIBpoc roptoyero raza ua N13AJ;

- NoXapoornacHble XMMUYEeCKMe/TOKCUYeckne yrposbl, ucxoasiime us M13A3.

OcHoBHble onacHocT CH336 kateropuun C-B, ucnoneaytowlei Batapeun ¢ BOOHbLIM 3NEKTPONUTOM, BKKOYAKOT (HO
HE orpaHu4muBaloTCA):

- pacnpocTpaHeHue roproYMx XMMUYecknx BellecTs (Hanpumep, razoobpasHoro sBogopoga) us MN3AS;

- pacnpocTpaHeHne TOKCUYHBIX XMMUYECKUX BELLECTB (Hanpvumep, anektponuta) ua l13A3.

OcHoeHble onacHocTn CHO3E kateropun C-C, ncnonbayioLlei BbiIcOKoTeMnepaTypHble 6atapeu, BKIHOYAKT (HO He
OrpaHu4MBaloTCA):

- pacnpocTpaHeHve Tenna, BO3HUKAaloLWee B pesynsrarte HekoHTponupyemoro cbos B pabote MN3A3;

- aHoManbHOoe Tenno, ucxoasauiee ot MN3A3.

OcHoBHble onacHoct CH33b kateropun C-D, ncnonb3ytowen npotoyHele Batapewn, BKIOYALOT (HO HE OrpaHuyn-
BaloTCA):

- pacnpocTpaHeHWe roprYnux XMMUYeCcKUX BellecTB (Hanpumep, rasoobpasHoro sogopoaa) ns MN3A3;

- pacnpocTpaHeHUe TOKCUYHbIX XMMUYEeCKUX BeLLEecTB (ras, XUAKocTb) U3 M13A3.

B Tabnuuax B.1—B.5 npueeneHbl nepevHu onacHocten CHO3B. [aHHble, npuBedeHHble B Tabnuuax, npegHa-
3HAYEHbI 4115 NOSCHEHWS ONAcHOCTEN, KOTOpLIE CreayeT YYUThIBaTh Npu oueHKke pucka Tonsko CH336, a He oToensHbIX
Gatapen.

BbINoMHeHHbI aHanu3 pyucka MOXeT YYUTbiBaTk COOTBETCTBYHOLME Knaccudukauum no 4.2 n obwmin puck CHO3BE,
BKMOYas (HO He orpaHUYnBanCh):

- PUCKW, CBA3aHHbIE ¢ 00bEAVHEHVEM HECKOMNBKMX KOMMOHEHTORB W/unu batapeiHeix Bnokoe;

- CNOXHOCTL cMcTeMbl B cbope U pexuMel 0TKasa;

- ntobble coobpaxeHns ONA NPUHATAA BO BHMMaHWe acnekToB 6e30nacHOCTU Ha MPOTAXKEHWW BCEMD XKM3HEHHOTO
umkna nenone3osaHna CHI39b6;
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- HeOoCTaToYHOe 3a3eMneHue, M30MALUKD M HeLOoCTaTOuHas 3allMLEeHHOCTb KOMMYHUKAUMOHHBIX NMUHWUA Mexay
noacuctemamu CH33B;

- onacHoe (3aKpbIToe, y3Koe, orpaHuyeHHoe) paboyee NpoCTPaHCTRO;

- nonagaHve BoAbl W MNblfy (Henogxogawmn knacc IP);

- HapyLUeHWe 3MeKTPUYECKOro Bxoaa OT NOAKMIYEHHON aNeKTPUYeCcKon CeTu.

Tabnuuya B.1— Obwwme onacHoct CH336

OnacHOCTb Ha YPOBHE CUCTEMbI — KOMBWHALMA C KaXKOoW NoACUCTEMON

Buabl OnacHocTy Kak MHUMAEHTLI NoAcucTeMsl (da unv Het/nogpoBbHocTr)

SnekTpudeckas Oa | HepocrtatoyHoe 3aseMrieHue, Heobxoaumoe ansa obecnevyeHusa 6e3onacHoOCTU B
codetanuu c N3A3, M3, nogcucTeMon ynpaeneHus/cea3n, NogcUCTEMON 3a-
LLWTLI M KOPMYCOM.

Owwnbka obHapyXeHWA 3aMblkaHnA Ha 3emMmto B coveTanuu ¢ [13AS, 113, noa-
CUCTEMOW YNpaBneHusa/CBA3M, NOACMCTEMON 3aLLMThl, MOLCUCTEMOW NOJKITIOYe-
HWUS K KOPyCY U CeTu.

MoTepsa KoHTpona Hag M3A3 B coveTaHum ¢ 113, nogcucteMon ynpaeneHus/
CBS3U, NOACWUCTEMON 3aLLWThLI, KOPMYCOM, NOACUCTEMONW NMOAKIMIYEHMSA K CETU U
WHTepdencamu.

HepocTatouHas u3onauus, Heobxogumas ana obecneyeHus GesonacHocTu B
codeTtanuu ¢ M3A3, 13, Kopnycom 1 NOACMCTEMON NOAKMIOHYEHUSA K CETH.
HepnoctatouHoe coeduHeHue, Heobxogumoe Ans obecnevyeHuss Be3onacHoCTU
B codveTanum ¢ [NOAD, M3, nogcucTeMon ynpaeneHus/cBasvM U NoacucTemMon

3auThl

MexaHuueckasn Oa | PaspyweHue, nageHve n pmsndeckme konebanua N3A3 v kopnyca
3neKTpuY4eckue, Ha | HeucnpaBHOCTb NOACUCTEM, BbI3BAHHAA 3MEKTPUYECKMM LLIYMOM U OM3UNYECKHM-
MarHuTHbIE MU KornebaHusiMy NOACKMCTEM, BLIZBAHHBIMM MarHUTHBIM LLYMOM, B COYETAHWUMU C
W 3NeKTPOMarHuTHbIE M3A3, N3, nogcucteMon ynpaeneHna/CBA3M, NOACUCTEMOM 3allUTbl, KOpny-
nons COM W MOACUCTEMOI NOOKMIOYEHUS K CETAM

OnacHoCTb B OTHOLLUEHUA MECTOMONOXEHUS, 0|<py>|<arou.|,e|71 cpenbl N NpUMeHeHNA

MecToHaxoxaeHue
Kateropus OnacHocTtu (ga unu HeT/nogpoBHocTK)
MexaHn4eckas Ha | Bubpauusa, yoapsbl
OnacHble ycrnoBus Oa | OnacHoe (3akpbiToe, y3Koe, orpaHvyeHHoe) paboyee NpocTpaHcTBO
Tpyaa

OkpyrxatoLlas cpena

KaTteropus OnacHocTtu (ga unu HeT/nogpoBbHOCTKH)
Beperoeas nuHnA Ha | MNonapaHwe Boabl
MpunoxeHue
KaTeropus OnacHocTtu (ga unun HeT/nogpoBHocTK)
TMoBeie cnyyam [a | Beicokoe HanpsxeHue, NpeBbILLIEHNE TOKa
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Tabnuua B.2 — OnacHoctu CH33E npu ncnons3oBaHun Batapen ¢ HEBOOHLIM 3MeKTPonuToM (kateropua C-A)

OnacHoCTb Ha YPOBHE CUCTEMbI — KOMBMHALMA C Kaxaon NoacucTeMon

Buaebl OnacHOCTU Kak «MHUMAOEHTLI NOACUCTEMBI» (Oa MKW HET/NogpobHOCTK)

onekTpuyeckasn [a | B pononHeHue k gaHHbiM Tabnuubl B.1:
BHyTpeHHee KOpOoTKoe 3aMblkaHue anemeHTa baTapeun B codeTaHuu ¢ [T3A3, nogcucTte-
MOW yNpaBneHUA/CBA3N U KOPMyCcoM.
BHyTpeHHee KOpoTkoe 3amMblkaHue [MOAD B coyeTaHun ¢ apyron M3A3, NnogcucTeMon
yNpaBneHnsa/CBA3M U KOPMYyCcoMm

B3pbiB Oa | YoepxaHue roptodero rasa B codeTaHuu ¢ MM3A3 1 nogeuctemon HBKB.
WckpeHue B codetannm ¢ M13AD3, M3, nogcructeMo 3aLmnThl, KOPNycoM W NogcucTeMon
NOAKIIYEHWS K CETU.
HapyweHue nzonauuu B [13A3 B cOMETAHUM C MOOCUCTEMON YNpaBneHWs/CBA3M 1 nog-
CUCTEMOW 3aLLMThI.
CnnaBneHve NpoBOAHWKOB B codeTanuu ¢ [3AD3, 13, nogcvctemon ynpaBneHus/ces-
31, NOOCUCTEMON 3aLUMTLI, MOACUCTEMOI MOOKMOYEHNSA K CETU U CETU.
[NoBblWeHVe BHyTpeHHero Aasnenns B [13A3 B codeTaHuM ¢ NOACUCTEMON yrnpaBneHua/
cBA3u 1 nogcuctemonn HBKB

Moxap Oa | Moxap ot MT3A3 B codeTaHunu ¢ M3A3, FI13, nogcucTemoin ynpaeneHus/cesasn, nog-
cvcTeMol 3awmnTel, nogecvctemont HBKB, nogcncTemolt nogknioyeHws K CETU 1 3NeKTpo-
ceTu.
PacnpoctpaHeHve Tennosoro pasroHa oT [13A3 B coyetaHuu ¢ 19A3, nogcuctemMon
yrpaBneHuA/CBA3M, MOACUCTEMON 3aLNThI, NOACUCTEMON NOAKITHYEHUS K KOPNYCY U ce-
TAM.
Moxap n3 opyroil NOACUCTEMbI B COMETAHWWM C MOACUCTEMON YNpaseneHnsa/cBa3un, nog-
CUCTEMOW 3aLUUTbI, KOPNYCOM W UHTepdencamm

Temnepartypa [a | BosgelicTBMe HarpeTol NOBEPXHOCTK B codeTanuu ¢ M3AD, M3, noacuctemon ynpas-
neHus/ceasu, nogcuctemonn HBKB, kopnycom 1 uHTepdencom

Xumuyeckas Oa | Paznue xuaKkocTu, BeliaeneHue rasa v Bolbpoc TBepabix BellecTs U3 [13A3 (anekTponu-
Thbl, aKTUBHbLIE Marepuansl U NPoAyKThl peakuuun) B coveTtanuum ¢ N13A3, 113, nogcucte-
MOW ynpaeneHns/cBA3n, NOACUCTEMON 3alLnThl M nogcuctemon HBKB

Tabnuya B.3 — OnacHoctn CH33b6 npu ucnons3oBaHum batapeu ¢ BogHbIM anekTponuTom (kateropua CB)

OnacHOCTbL Ha YPOBHE CUCTEMbI — KOMOMHALUMA C Kaxgon nogcmcTeMon

Buabl

OnacHoCTU Kak MHLMAEHTEI NogcucTeMbl (4a unu Het/nogpobHocTtu)

3nekTpu4eckasn

Oa

Cwm. Tabnuuy B.1

B3pbiB

Oa

YpoepxaHuve roptodero rasa B codetaHun ¢ [13A3 n nogecmuctemoinn HBKB.

WMckpeHne B codetanum ¢ M13AS, (113, nogcMcTeMoi 3almThl, KOPNycoM W NoacucTe-
MO NOAKMIOYEHNS K CETU.

CnnaeneHwe npoBOAHWKOB B codeTaHun c 19AD3, 1113, nogcuctemoin ynpaeneHus/
CBSA3M1, MOACUCTEMOM 3aLUMTLI, KOPMYCOM W MOACUCTEMON MOAKIMIOYEHUS K CETU.
MoBbiWeHWe BHyTpeHHero fgasneHus B [19A3 B codeTaHny ¢ NogcvMCTEMOW ynpasre-
HuaA/cBaA3n 1 nogcnctemon HBKB

Moxap

Het

He npumeHumo

Temnepartypa

Het

He npumeHumo

XuMuyeckas

Oa

Paznue xuMOKocTu, BelaeneHne rasa v Bbibpoc TBepabix Belwects U3 [13A3 (anekTpo-
NUTbl, akTUBHbIE MaTepuansl W NPOAYKTLI peakumw) B coveTaHuun ¢ M3A3, 1113, noa-
CUCTEMOW YNpaBneHna/CBA3M, NOACUCTEMON 3aWwunTel M nogeuctemon HBKB
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Tatnuua B.4— OnacHoctn CHO3b npw ucnonb3oBaHWK BeiCOKOTEMNEpaTypHOW BaTapen (kateropusa C-C)

OnacHOCTb Ha YPOBHE CUCTEMbI — KOMBWHALUMA C KaXKO0W NOACUCTEMOR

Buabl

OnacHOCTK Kak MHUMAEHTLI NogcucTeMsl (4a unv HeT/nogpobHocTH)

oOnekTpudeckas

Oa

B pononHeHue K gaHHbiM Tabnuubl B.1:

BHyTpeHHee kopoTkoe 3aMblkaHue [13A3 B coyeTaHuK ¢ nodcucTteMol ynpaBneHus/
CBHA3M 1 KOPMYCOM.

OTkas uenu HarpeBa HGatapeun B coveTaHum ¢ M13A3, NOOCUCTEMON YNpaBreHns/cBaaun
W NOACUCTEMON 3aLUNThI

B3pbiB

Oa

PacTteopeHune batapeun v NPOBOAALLMX YacTeW MaTepuanom oTpuUaTensLHOrO 3NeKTpo-
na (HaTpmem) B codveTaHumn ¢ MOA3, noacucTeMon ynpaBneHuA/CBA3W, NOACUCTEMON
3alMThl U KOHTYPOM Harpeea baTtapew.

WckpeHune B codetaHun ¢ M13A3, T3, nogcucTeMor 3allmThl, KOPNycoOM M COEdWHU-
TeNbHLIM BLIBOAOM MOAKITHOYEHUSA K CETH.

Hapywenwne nsonauvu B M13A3 B codeTaHuM ¢ NOACUCTEMON YNpaBneHna/CBA3N 1 Noa-
CUCTEMOW 3aLLMUTLI.

CnnaeneHue npoBoAHWKOB B codeTaHuu ¢ [M3A3, T3, nogcuctemMon ynpaeBneHus/
CBA3M, NOACUCTEMON 3aALUMTHI, KOPMYCOM W COEOMHUTENbHLIM BbIBOAOM MOOKITIOHEHWA
K CeTu.

[MoBblWeHWe BHYTPeHHEro gaenexHva B [1OA3 B coveTaHuu C NOOCMCTEMON ynpaene-
HusA/cBA3W 1 noacucTemon HBKB

Moxap

Oa

Moxap ot MN3A3 B coveTaHuMuM € NOACUCTEMOWN ynpaBneHns/cBaA3n, NogcucTeMon 3allm-
Thl, nogcuctemor HBKB, kopnycom 1 coeguHMTENbHLIM BbIBOAOM MOAKITHOHYEHWUS K CeTH

Temnepatypa

Oa

BozpenicTBue HarpeTon noBepxHocTy B codeTanun ¢ N3A3, I3, nogcuctemoi ynpas-
neHus/ceaAzn, nogcuctemon HBKB, koHTYpom Harpeea bartapeun, KOpPNycom WM WHTep-
dencom.

Ortkas uenun Harpesa GaTapeun B coveTaHuu ¢ [13A3, noocMcTeMoi ynpaBneHns/ceasn
W MOACUCTEMON 3aLNTBI

Xumunyeckasn

Oa

Paanue xuakocTu, BeligeneHue rasa u Belbpoc TBepapbix BewwecTB U3 [13A3 (anekTponu-
Thl, aKTMBHbIE MaTepuarnsl U NPoOyKTbl peakuMmn) B COMETaHWU C NOACUCTEMON ynpasne-
HWSA/CBA3K, NOACUCTEMONM 3aLUMThl, noacMctemor HBKB 1 KoHTypoM Harpesa GaTtapeu.
XvMUYeckasa peakuus HaTpys ¢ BodoW B codetaHum c [13AJ, nogcuctemon ynpasne-
HWS/CBA3W 1 NOACUCTEMON 3aLUNTbI

Tab6nuua B.5— OnacHoctn CH33b npu ncnonb3oBaHuy NpoTovHoW batapewn (kateropusi C-D)

OnacHOCTb Ha YPOBHE CUCTEMbI — KOMBWHALMA C KaXKOoW NoACUCTEMONN

Buabl

OnacHOCTKY Kak MHUMAEHTEl NOACKCTEMBI (Oa unn HeT/nogpobHocTr)

3neKkTpudeckas

Oa

Cm. Tabnuuy B.1

B3apbis

Oa

YnoepxaHue roprodero rasa B codetaHuu ¢ [T19AS3 n KUOKOCTHON CUCTEMOM.

WMckpeHne B coveTaHmu ¢ [13A3, 113, noagcMcTemMor 3alumnThl, KOPNycoM WU COoeguHu-
TEMbHLIM BEIBOAOM MOOKMHOYEHUS K CETU.

CnnaeneHwne NpoBogHUKa B codeTaHuu ¢ M3AS, M3, nogcuctemMon ynpaeneHusa/cea3u,
NMoOCUCTEMON 3aLUThI, KOPMYCOM M COEAMHUTENBHBLIM BbIBOAOM NOAKITIOYEHUS K CETU

Moxap

Het

He npumeHumo

Temnepatypa

Oa

BoszgericTBue HarpeToi noBepxHOCTU B coveTaHum c [TOAD, 113, nogcucteMon ynpas-
NeHua/CesA3M, TennoobMeHHMKOM, }KUOKOCTHOW CUCTEMONM, KOPNYCOM WM MHTEpPdEencoM.
Owwnbka KOHTPONA TEMMNepaTypbl B COYETAHUM C MOACUCTEMON YNpaBneHua/CBaA3n 1 Te-
nNnooBbmeHHUKOM

XumMmudeckas

[a

Pasnue xugkoctn n BolgdeneHue rasa w3 [1OA3 (anekTponuThbl, akTMBHbIE BELLECTBA U
NpoayKTbl peakunn) B codeTaHun ¢ [l13A3, TennoobMeHHUKOM W XMOKOCTHOW CUCTEMOMN.
BelpaboTka rasza anekTponu3om BoAkl B coveTaHum ¢ [T3AS n nogcucteMon ynpasneHus/
CBA3U
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B.2 OnacHocTun

B.2.1 Oowue nonoxeHusA

OnacHocTu, KoTopble Heobxoaumo ycTpanuTe ana CH336: onacHocTe noxapa v B3pbIBa; XMMUYECKas ONacHOCTb;
aNeKTpu4eckas OMacHOCTb; HAaKoMMeHHas aHeprus U uanveckas onacHOCTb. 3TW ONacHOCTM MOTYT BapbMpOBaTbCH B
33BUCMMOCTKM OT TexHonornu 6atapen, a Takke NpM HopManbHbIX yCrnoBusax akcnnyatauum CH336 no cpaeHeHuto ¢ aBa-
PUAHBIMW U HEHOPManbHbIMK YCIOBUAMMN.

B.2.2 NoxapHan onacHocTb

MoTeHumnansHaa onacHOCTbL BO3HWKHOBEHWSA NOXapa MOXET ObITh OLEHEHA MyTEM KOHTPONSA 3MIEMEHTOB OrHEHHOTO
TpeyronbHWKa, KOTOpbIMWA ABNATCA TONNMBO ANA OrHA, OKUCINUTENL W TENNO UCTOYHKKA 3axuradvs. [oTeHuuan noxapa
He HabnwagaeTca NpyU OTCYTCTBMW NOAXOASALLEN KOHLEHTPAUUKM TONNUBA, OKACIUTENSA M UCTOYHWKA Tenna, 4oCTaToqyHoro
015 BOCMIaMEHEHUS TOMIMUMBA B MMEIOLLENCH KOHLEHTpaLWK.

B.2.3 XuMu4yeckan onacHoCTb

XVMWUYECKYHO ONacHOCTb KNnaccuuuupyoT B COOTBETCTBUM C OTPaHUYEHWUAMK ONAcHbLIX MaTepuanoe 4ns HopMmarb-
HoW paboTtel CH33E.

B.2.4 OnacHoCTb NOpaXeHWA 3NeKTPUYECKUM TOKOM

OnacHOCTb NopaXeHWa aNeKTpU4eckMM TOKOM Ana nepcoHana, paboTatowero ¢ CH33b, B Tex 30Hax, roe oHW
MOTYT COMPUKacaTbCa C YacTAMW, Haxogawnmuca nog HanpsekeHnem Bonee 50 B, M nogeepraTbCs BO3OENACTBUIO 3reK-
TPUYECKOIT AHEPTUK C YpOBHEM Bo3aeicTayowwel aHeprun 1,2 kan/cm? (5 Ix/cm?2) (BO3MOXHOCTL BbI3BATL OXOr BTOPOIA
CTEeNeHn Ha Koxe), NpeacTaBnaAT yaap TOKoM M ayra. HeobxoauMo ycTpaHuTb OMacHOCTh NOPaXEHUS 3MeKTPUYECKUM
TOKOM COTPYOHMKOB aBapurHo-cnacaTeneHblx cnyx6 CHO3B npu noxape vnu apyrx aBapuiHblX CUTYauMsax, B TOM YMC-
e BEPOATHOCTb MOPAXKEHUS 3NEKTPUYECKMM TOKOM W [YrOBOW BCMBILLKOW M3-32 KOPOTKOMO 3aMblKaHWs MOBPEXOEHHbIX
yactein CH33B v Boabl Bokpyr HUX. MNockoneKy nuua, NpUHUMarLLMe Nnepeble Mepbl pearMpoBaHus, He ABnsaTes oby-
YeHHbIMW 3NEeKTPUKaMM U MOTYT HEe MMETb COOTBeTCTBYHLWMX CH3 Ons npsMoro KOHTakTa ¢ YacTaAMMW Mog HanpsxeHnem
WNK BCMbILWKaMW AyroBOro paspsga, cneayet CHA3WTL JOMNYCTUMbIE YPOBHW HaNpsKeHUs 11 BO3AENCTBYIOLLEN 3Hepruu no
CpaBHEHWIO C JONYCTUMBIMKU ANA 06y4YeHHbIx paboTHWKOB ¢ noaxoaswmmmn CH3.

B.2.5 DHepreTuyeckue onacHocTun

TepMWH «HaKonneHHan 3Heprus» OTHOCUTCS K HEM3BECTHbLIM YPOBHAM 0NacHOCTI SNEeKTPUYECKON aHepruK, KoTopas
MOXET cofepxaTbCa Bo Bcel unu yactax CHI3B, Bkntoyan Ty, KoTopasa NoBpexaeHa W/nnmM CHUTAETCA pPas3psiKeHHON 1
KOTopas npeAcTaengeT onacHOCTL ANS Nonb3oBaTenew, KOHTaKTMPYHLWWX C CUCTEMOM U He 3HawLWwux 0b 31Ol onacHon
3Heprun. MNocKonbKy 3Ta OnacHOCTL NPeACcTaBNAeT NoTEHUMANbHYH HEM3BECTHYH 3MEKTPUYECKYK) OMACHOCTL, AOMYyCTU-
Mble YPOBHW ByayT pasnu4aTtbcHa B 3aBMCMMOCTM OT TOr0, OTHOCMTCA N OHa K HOPMarbHbIM YCNOBUAM ANA PEMOHTa W
3ameHbl 0By4YeHHbIMY paboTHUKaMW UM K aBapuidHbIM cUTyauuam npu pabote cnyxB, MMetowmx Aeno ¢ NOBpEXaEHHON
CH33BE, koTopasn eLle MOXET coaepXaTb ONacHy HEPTUIO.

B.2.6 ®Puanyeckue onacHoCcTH

®uranyeckas onNacHOCTb — 3TO OMACHOCTb, KOTOpas MOXET BO3HWKHYTb B pe3yrnbkTaTe KOHTakTa nepcoHana c va-
CTAMU, UMEILLMMUW AOCTATOHHYIO KWHETUYECKYH SHEPIUI0, OMACHYI0 TEMNEpPaTypy, CNOCOoBHY0 BbI3BATE OXOTM, UMK C Ya-
CTAMU, COAEPKALLMMM KUOKOCTM C ONACHLIMUW YPOBHAMY AaBNeHUst NMMB0 ¢ HEAOCTATOMHON CTPYKTYPHOW LENOCTHOCTLIO,
yTobbI Be3onacHo cogepXaTb KUOKOCTW, NMMbo cnocobHeiMKM BeaonacHo cOpocKTb AaeneHue. [nsa anekTpoXMMUYecKor
CH33Bb cyuwecteyeT noTeHUMansHas onacHOCTb OXOroB Ans paboTHUKOB, KOHTAKTUPYHOLLMX C HEKOTOPLIMW TEXHONOMMA-
MW BO BPEMSA HOPManbHOM paboTel U TEKYLLEro peMOHTA, ECMIA OHW HE UMEIOT Haanexallen TeNnon3onaLum.

B.2.7 OnacHocCTb BbICOKOro gaeneHus

B CH33b oTcyTCTBYET OMacHOCTL BbICOKOTO AABMEHUA, HO B HEHOPMArkbHbLIX YCIOBUAX MOXET BO3HWUKHYTb W3-
ObLITOYHOE JaBneHue KU3-3a NeperpeBa CoaepKMMOoro, KOTOpoe MOXET MPUBECTU K (OU3NYECKOW ONacHOCTU. 3TO MOXET
npefcTaensaTh ONAacHOCTL ANs TEX, KTO NEpPBbIM pearnpyeT Ha noepexaeHus CH33B6. Kak npaeuno, Ans KoMMep4Yecku fo-
CTynHbIX CH33b oTCyTCTBYIOT OMacHOCTH, CBA3aHHbIE C KNHETUYECKOW SHEPIMEN, 3a UCKITHYEHWEM ABMXKYLLMXCA YacTen
B COCTaBe KOMMOHEHTOBR YCTAHOBKW CUCTEMbI, TAKUX KaK NIONacTu BEHTUNATOPA OXNaXKAeHUA UM BEHTUMALWKA, ECITA OHK
He 3aluLLEeHbl OMKHBIM 06pa3som.

B.3 AcnekTbl ONacHOCTH NPy HOpManbHbIX YCNTOBUAX IKCNNyaTauMu

B.3.1 OnacHocTu noxapa 1 B3pbiBa

OnacHoCTK noxapa W B3pbiBa NPU HOpManbHLIX YCIOBUAX JKCMNyaTauMy MoryT OblTb CBA3aHbI C MCTOYHUKAMMU
Tenna, TakMMKW Kak TOKOBEOyLUME YacTh U T. M., KOTOPbIE MOTYT KOHTAKTMpPOBaTh C rOpKYMMKU Matepvanamu Bo epema TO
U1 pEMOHTA, NMMBO C BOCNNaMEHEHVEM FOPKYMX KUOKOCTEN U TBEPALIX BELWECTB, KOTOpPLIE MOMYT BO3HMKATL B npolecce
HopMmanbHou pabotel CHI3E (Hanpumep, BbligeneHue Bogopoaa u3 6atapeit ¢ BOOHbIMUW 3MEKTpONUTaMm).

B.3.2 XnMunyeckue onacHocTu

Mpr HOpMAanbHLIX YCNOBUAX IKCMNyaTaumMy CyLLECTBYET BEPOSATHOCTL KOHTaKTa C ONacHeIMW Matepuanamu pabot-
HWMKOB, KOHTaKTUPYHOLLMX C cucTemoi Ans TO, peMOHTa U 3aMEHLI CUCTEM.

MpuMepkl XMMUYECKOW ONacHOCTW NPMBEOEHE! Aanee.

a) ngkoctu:

1) epkve anekTponuTel: 6atapen ¢ anekTponuTamu B guanazoHe pH € 2 unm pH = 11,5 cuurarotca egkummn (Knc-
MNOTHBIMW WUNK LWENoYHBIMK). CROXHOCTM 3KCMNyaTauum CUCTEM C MOA0OHBIMK 3NeKTPoNUTamMu — CyLLIECTBOBaHWE pycKa
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yTeyek unn pa3nueoB Bo Bpems TO unu HopmaneHOW paboTel. CrnedyeT NpuHATL Mepbl MO NoKanusauun pasnuBoB, U
paboTHWMKW ACMKHBEI UMeTb COOTBETCTBYHLWME Be3onacHble paboune npoueaypel 1 CHM3 anga paboTtel ¢ cucTeMamu, co-
JepwallMMy Takue efkne RUAKOCTU. 3TO HEe OTHOCUTCS K CBMHLOBO-KUCNOTHEIM BaTapeam Tuna VRLA;

2) TOKCWYHbIE XWAKOCTU: CYLLECTBYyeT BEPOATHOCTb BO3AEMCTBUS TOKCWYHBLIX MWMOKOCTEN MpU HOPMAarbHOW 3KC-
nnyataumm, TO unm pemMoHTe HekoTopbix cucTeM. PyKOBOACTBO MO BO3OENCTBMIO TOKCUYHBIX XMMAKOCTEW Ha nepcoHan
npuBeaeHo B pykoBoactBax GHSs (rmobanbHaa rapMoHu3npoBaHHas cuctemMa). PaBoTHMKK, KOHTaKTUpYOWWe C 9TUMKN
cucTeMamMu, OOMKHbI 3HaTk O MOTEHUManbHbIX OMacHOCTAX, UMeTb MPefcTaBneHWe O COOTBETCTBYHOWMX nMpouesypax 1
obnagatb obopynoaHnem/CH3, 4ToBbl M3GexaTb 3TUX ONAaCHOCTEN.

b) OxkucnuTenu: cyllecTByeT BeposTHOCTE npucytcTBua B CHO3E okncnutenen. OkucnvTens yYBENMYUBAET BOC-
nnameHaeMocTb ApYrMX MaTepuanos.

¢) Tokcu4Hble rasbl: CylWecTByeT BEPOSTHOCTbL BO3AEWCTBMSA TOKCMYHbBIX ra3oB NpW HOpManbeHbIX YCroBusax obeny-
YKUBAHWA WMNK TEKYLLEro peMOHTa HeKoTopbix cuctem CHI3b.

Mpumevarnnn

1 KOHLI,SHTDELI,VIVI Takux ra3oB O0MKHbl BbITh orpaHM4eHbl B COOTBETCTBMA C ,ﬂeﬁCTBleU.LHM 3aKoHOOaTENbCTBOM U
npaeunamu, ,D,EI?ICTByPOLL{MMM B onpeneneHHoMm permoHe.

2 OSHAT?) u NIOSH2 nNpeaocTaBnsAlT PYKOBOACTBO MO BO3AEWCTBUMAM, BKNOYas OONycTUMbIe Npefentl Bo3aei-
cteua (PEL), pexomeHgyemble npegenel sBosgenctema (REL) ans sosgencteua B TedeHune 8 unn 10 4 paboyero gHA, Ko-
TOpbLIE ABMAKTCA BEPXHUM npenenomM H6e3onacHoro Bo3OevcTBUSA, U Npedensl BO3AeNCTBUSA, HENOCPEACTBEHHO OnacHbie
Ana XKuzHn unn 3gopoebsa (IDLH), koTopble NpeacTaenAlwT KOHUEHTPaUUK, KOTOpbIE OnacHb! ANA XU3HW U 300POBbA He-
MeaNIeHHO Nnocre BO3AeNCTBUSA;

d) TeBepgple BellecTBa: pearnpytowme ¢ BOAOW 1 TOKCMHHbBIE METanmbl, KOTOPbIE MOTYT COAEPKaThCA B HEKOTOPbIX
BaTaperHbix TEXHONOrMAX, Kak Npasuno, He NPeacTasnAloT ONacHOCTH BO BpeMA 0BCNyKMBaHWA WK TeKYLLEro pemMmoHTa
3TUX CUCTEM, HO MOTYT BbITb OnacHeIMWM B HEHOpManbHbIX ycroBusx. baTtapen, cogepxalume TV onacHele Matepuansl,
AOMKHbI BbITE MapKupoBaHbl CUMBOMaMK, COOTBETCTBYHLLMMMW pesynbTatam aHanusa pucka U Hopmam, 4eiCTBYIOWMM B
onpeaeneHHoOM PErvoHe.

B.3.3 OnekTpu4yeckue onacHocTH

Mpy HopMankeHLIX YCRNOBUAX IKCMyaTaumMn HekoTopble GaTapeliHble CUCTEMbBI MOTYT NPEACTABNATEL ONACHOCTE MO-
pakeHWs aNeKTPUYECKUM TOKOM, YTO HeobXoouMo yunUTeIBaTE NpK 3KcnnyaTtaulm 1 obenyxweaHum. OnacHOCTH nopaxe-
HWUA 3NeKTPUYECKMM TOKOM, KOTOPbIEe MOMYT BO3HWKHYTL MPY HOpMarbHbIX YCIOBUAX JKCAAyaTauum, BKOYaKT:

1) yoap anektpuyeckum Tokom: CHI3E ¢ HanpsxeHueM rnocmosHHo2o moka 6onee 50 B (cornacHo orpaHu4eHnam
ANS NOpaXeHUs1 ANeKTPUYECKUM TOKOM) MOXET NpeacTaBnaTe ONacHoCTb And oByyYeHHbIX paboTHUKOB, KOTOpbIE MOryT
KOHTaKTMPOBaTb C TOKOBEOYLLUMMW YacTAMW BO Bpems 3Kkcnnyatauuv u obcnyxmBarnusa cucteMm. Heobxogmmo, 4Tobbl npu
obCnyMBaHWM aTMX CUCTEM PabOTHMKM MCNONb30BaNM COOTBETCTBYIOLLYIO MAapPKUMPOBKY, Npouedypbl W 3awuTtHoe 0bo-
pygooBaHue;

2) Benbiwky Ayrm: CH33B, ypoBeHb BO3AECTBYIOLIEN 3HEprM KOTOPOii npesbiuaet 5 [x/cM2, JomkHa umeTb
pacyeTHble rpaHuLLbl BCMbILLKA AYTW, KOTOpbIe cnegyeT MOeHTUULUMPOBATE C NOMOLLLIO MapKMPOBKW, a TakkKe NpK ee 3Kec-
nnyataumMm HeobXxogMMo NPUMEHATL Haanexalyme npouedypel U o6opyaoBaHue Ana NpegoTepalleHns Tpasmel pabodero
OT OyroBOW BCMLILKX NPW HOpManbHOW pabote 1 obcnyuBaHuu;

3) onacHOCTb HaKOMMEHHOW 3HepPruu: 3Heprus, KoTopasa MOXeT HakannueBaTbCA W pe3epBMpoBaThLCs AN UCMOoMb-
3oBaHuA B Byaywem, kak npasBuno, B popMe anekTpuyecTBa, NpeactaBnseT coboi HakonmneHHy aHepruto. NpuMepom
ONacHOCTU HaKoNNeHHOW aHepPrun ABnAeTca Bo3aeicTere Ha paboTHuka CH3I3BE, koTopas He paspsaXeHa B 4OCTaTOYHON
cTeneHun, unu CH33B, koTopaa noBpexaeHa M NO3ITOMY CyLLECTBYET BEPOSATHOCTb NOPaXeHWs 3NeKTPUYEcKUM TOKOM
W BCMbIWKOW ayrn. [ns HopManbHbIX YCNOBWIA 3KCNNyaTauuyM B MecTax pasmMeLlleHnss KOMMEPHYECKUX U MPOMbILLNIEHHbIX
CHO33b momxHbl HAaXoAWTECHA MHCTPYKUMM MO W30NSUMW ONacHoro HanpshkeHua v aHeprv ons TO, a Takke 4na paspsa-
na batapen aona ux BesonacHol 3ameHbl U yganeHusa. B xunbix U HebonbLIMX KOMMEPYECKUX CUCTEMaX ACITKHbI BbITb
npedocTaeneHsl MHopMaumsa 1 JOCTYN 0ByYeHHbIX TEXHUYECKWX CelnanncToB AN BbINOMHEHUs aTux pabort, 4Tobbl ra-
paHTMPOBaTk, YTO HEWCNOMNb30BaHHAS W HaKoMMeHHas 3Heprus He NpeacTaBnaeT ONacHOCTW MPU HOPMAarbHbIX YCIOBUAX
aKcnnyaTaumu.

B.3.4 ®uamuyeckue onacHocTH

®duranyecKme oNacHOCTU MOryT BKMoYaTe B cebs cnegyollee:

1) onacHOCTb OXOra: BO3MOXHbIA KOHTAKT C ropsvnMMy NoBepxHOCTAMU Bo Bpems TO, KOTOPBIN MOXET NpUBecTy K
oXoram, ecnu He UcnonbayT CH3;

2) petanu, cogepallue XWAKOCTU Nod AaBneHneM, BKIoYas CKaTble rasbl;

3) 4acTu c KMHeTUYeCcKo aHepruein: YyacTu B coctaBe KomnoHeHToB CH33B6, KoTopble MOryT cofep:aTb OBUXKYLLN-
€CH 4acTK 1 KOTOPble MOryT MPUBECTW K TPaBMe, CMK OHW HE 3allnLLEeHbl AoMmKHbIM obpa3om. Takme onacHocTK xapak-
TepHbl AnA rubpyvaHon cucTemMsl BaTtapen 1 MaxoBUKOB.

1) YnpaeneHue no oxpaHe mpyda, CLUA.
2) HayuoHaneHsii uHemumym oxparsl mpyda, CLUA.
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B.4 AcneKTbl ONacHOCTU B aBapMUHbIX/HEHOPMarbHbIX YCNOBUAX

B.4.1 NoxapHasa onacHocTb

MoxapHaa onacHOCTL MOXET BKNioYaTk B cebs cneayloLllee:

1) B aBapuiiHbIX/aHOMarnbHbIX YCNOBKAX BONM3M MCTOMHWMKOB BO3rOPaHWUs W3-3a Neperpesa W Npu NpoxXoXgeHuy
NerkoBOCMNamMeHsOLWLMXCHA ra30B MOTYT BO3HWKaTb roployMe/NerkoBocnnamMeHsIloLLMecs KoHLeHTpauum aTux rasoe. Ecnu
KOHLEeHTPaLuK ra3os, TakMx Kak BOAOPOM, AOCTAaTO4HO ANS CO34aHUA rOpHoYMX/NerKkoBocnaMeHsoWNXCS KOHLEeHTpaL Wi
B NPWUCYTCTBUM rOpAYMX YacTel, TO NMPOM30AAET BO3ropaHue, KOTOpoe NpUBEAET K noxapy unw B3pkiBy. Bece 6atapew, 3a
WCKINIOYEHNEM repMEeTUYHO 3aKpbIThiX TMMNOB, Takux Kak NaNiCl n NaS, nmetot cpeactea aAnd cbpoca BHyTpeHHero Aaene-
HWA NpY Neperpese, 4Tobbl NPefoTBPaTUTL B3PbiB OT M3BLITOYHOMO AABMeHWs B akkymynsaTope Batapew;

2) BO3MOXHO BO3HWKHOBEHWE NOXapOB WU3-3a Neperpesa AMeKkTPUYEeCcKMX YacTeh B HEHOPManbHbIX YCNOBUSX, TaKUX
KaK KOpOTKVe 3aMblKaHWs;

3) B HekoTopbix CH33b MCnonb3yT MHEPTHLIE rasbl ANA NOXapoTyLeHUA. 3THU rassbl He TOKCWMYHbLI, HO MOTYT Npu-
BECTU K CyYyanm yaylbs paboTHUKOB, Haxopawuxcs nobnmsoctn. HenpegHamepeHHas yTeuka rasoB JomkHa ObiTb npe-
JoTBpalleHa.

B.4.2 XnMunyeckana onacHocTb

[MpyMepbl XMMWU4ECKON 0NacHOCTU NpMBedeHbl Aanee:

&) onacHOCTb, CBA3aHHAsA C XKWAKOCTbIO, Takas Kak:

1) pasbegalowme pasnuBbl: XMAKOCTb ¢ pH < 2 unu pH = 11,5 cuuTaloT edkon, oHa MMeeT ypoBeHb ONacHOCTU 3
W B cOOTBeTCTBUM C [7] (Tabnuua B.1) MoxeT NpMBECTU K CyLLECTBEHHLIM MM MOCTOAHHLIM TpaBMam rmnas ans YernoBeka,
KOTOPbIM COonpuKacaeTcsa ¢ Hel. B HeKoTopbIX cucTemax, CoAepalluX arpeccuBHbIE MWOKOCTW, BO3MOXKHA yTeHKa WIn
pasnue M3 CUCTEMbI B aBapuUiHbIX/HEHOPMANBHBIX ycroBuax. batapen, cogepaline egkMe )UAKOCTH, OOMMKHEI UMETh
MapKWPOBKY YPOBHS ONacHOCTM ANS 300p0Bbs 3 cornacHo [7];

2) BO3feiCcTBME TOKCUYHBIX MAapoB XWAKOCTU: CYLECTBYIOT pasnnyHble YPOBHU TOKCUYHOCTM NapoB KUAKOCTU, KO-
TOpble MOTYT BO3HWKaTb B Ype3Bbl4alHbIX CUTYaLMAX, TaKUX KaK Noxapbl U onacHble yTeuku 1 pasnuesl. CyluecTByeT psag
YPOBHeW onacHocTK, o6o3HavyeHHbIX B [7]:

- YpOBEHb 4: CMEPTENEH B Ype3BblYalHbIX cUTyaumsax. J1iobasn »naKocTb, Y KOTOPOW KOHUEHTPaUWUs HaCILLEHHbIX
napos npu Temneparype 20 °C paeHa unu bonee 4em B 10 pas npesbiwaeT aHaveHne Clgy Ans 0CTPON TOKCUHHOCTM NpW
BAbIXaHuK, ecnn 3HaveHne CLg, nna Hee meHee unu pasHo 1000 y/mnn;

- YpOBEHb 3: MOXET NPUBECTU K CYLECTBEHHBLIM UMW NOCTOAHHEIM TpaBmam. Miobas KuaKoCcTb, KOHLEHTpaumsa Ha-
ChILLEHHbIX NapoB KoTopoi Npu Temnepatype 20 °C pasHa unu GonbLue 3HaveHns CLgy Ans oCTPOW TOKCUHMHOCTYM NpY BAbI-
xaHun, ecnn CLy, ansa Hee meHee unu pasHa 3000 4/MIH, 1 KOTOpas He COOTBETCTBYET KPMTEDPWUAM YPOBHSA OMAcHOCTH 4;

- YPOBEHE 2: MOXET Bbl3BaTb BPEMEHHYIO HETPYAOCNOCOGHOCTE UMM OCTATOYHYIO TPABMY B YpPE3BbIMAWHBIX CUTY-
aumax. [iobas x1aKocTb, KOHLUEHTPaUWMA HacbkIWEHHbBIX NapoB koTopol npy Temnepatype 20 °C paBHa unv npeBbiWaeT
OAHY MATYH 3HaYeHWs CLzy ANA OCTPOW TOKCUYHOCTW MpW BObIXaHUM, ecnn CLgy AnA Hee meHee unu paeHa 5000 y/mnH,
¥ KOTOpas He COOTBETCTBYET KpUTEPMAM AfA CTEMEHM OMacHoCTW 3 UMK YPOBHA ONacHOCTU 4;

- ypoBeHb 1: MOXET BbI3BaTh 3HAUMTENbHOE pasApaxeHue B aBapuiiHbiX ycrnosuax. TymaHsl, y koTopbix CLg, npw
OCTPOW TOKCUYHOCTU NpuW BAbIXaHuu npesbiwaet 10 mr/n, Ho meHee unu pasHa 200 mr/n;

b) okMcnuTenu: cylecTByeT BepoATHOCTb NpucyTcTBusa B CHA3E okucnuTtenein. OkucnuTtenb YBENUYNT UHTEHCUB-
HOCTb FOpeHus apyrix matepuanos. B [8] (npunoxeHne G) npegoctaeneHsl MHGopmauns 06 nenelTaHmax ansa knaccudu-
Kau v OKUCNUTENS W onpedeneHns yKasaHHbIX OKUCNUTENen B COOTBETCTBUM C WX Knaccudukaumen [8] (npunoxexue G),
a TaKkxe pyKoBOACTBO No Mepam He30nacHOCTU NPK HanM4umM 3Ha4YnTENbHBIX IKCMIOHUPOBAHHBIX KONUYECTB OKUCNUTENen,
KOTOpEIE MOMYT BO3HWKATb B HEHOpPMaribHbIX YCNOBWAX onpefeneHHslx TexHonorinin CH336. Batapeu, cogepxalume okuc-
nuTenu, omkHel BeITe OTMeYeHbl B pasgene ocobol onacHocTy cornacHo [77;

c) TBepAble BellecTBa: HekoTopble BaTapeiHble TEXHOMOrMW cojepxkaT maTtepuansl, KOTOpble MOryT BCTynaTb B
peaKkuuio MpyU KOHTaKTe C BNarol, BKMOYasa Bnary B Bo3gyxe. X0TA 3TV MaTepuarkl He NogBepraloTcs BO3OeNCTBUIO BNaX-
HOCTW B HOpMarbHbIX YCIOBUAX 3KCMMyaTauuy, OHW MOTYT pearMpoBaTe C Hell B HeHOpManbHbIX ycrnoBusx. batapen,
cofepXallue XMMUYECKN aKTUBHbIE BELLECTBA, JOMKHBI ObITh MOMEYEHEI COOTBETCTRYIOW WM obpazom B pombax Gesonac-
HocTw [7];

d) rasbl (TOKCWMYHbIE rasbl): NOJ0BHO TOKCUYHBEIM Napam, BbIASNALWMMCS U3 XUOKOCTeW, CYLEeCTBYIOT pasfnyHble
YPOBHW OMNacHOCTW, CBA3aHHbIE C HUMW, OT YPOBHA 4 A0 ypoBHA 1:

1) ypoBeHb 4: rasbl, KOTOPbIE MOTYT BbITh CMEPTENbHBIMU B YPE3BbIYaiHbIX CUTYaUMaX; rasbl, y Kotopblx CLg, Ang
OCTPOW TOKCUYHOCTY NpU BAbIXaHUW MeHee unn pasHa 1000 4/MnH;

2) ypoBeHb 3: rasbl, KOTOpPbIE MOTYT MPUBECTU K CYLLECTBEHHBIM UMK NOCTOSAHHBIM TPaBMaM B Ype3BbiMaiHbIX cUTya-
umax; rasel, y kotopbix CLg, AN 0CTPOR TOKCHYHOCTY Npu BAbixanum Gonee 1000 4/mMrH, HO menee nnn pasHa 3000 y/mnH;

3) ypoBeHb 2: rasbl, KOTOPbIE MOTYT BbI3BaTb BPEMEHHYIO HETPYAOCNOCOGHOCTE UMK OCTATOYHYHD TPaBMy B Ypes-
BbI4aNHbLIX CUTYaLWUsX; rasbl, ¥ KOTOPbIX CLgy ANS OCTPOW TOKCUYHOCTYU Npu BAbIXaHun Gonee 3000 4/MIH, HO MeHee UK
paeHa 5000 4/MnH;

4) ypoBeHb 1: rasbl, KOTOpblE MOTYT BbI3bIBaTh 3HAYMTENBHOE pa3dpaeHUe B YPE3BbIYAAHBIX CUTYaUMsX; rasbl
M napbl, y Kotopblx CLsy ONA OCTPOM TOKCHMHMHOCTW Mpu BAbiXaHwn npesbiwaet 5000 4/mMnH, HO MeHee unW paeHa
10 000 y/mnH.
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MpumevanHne — KakykasaHo B [7], CLgy ANSA OCTPOM TOKCUYHOCTM NPK BALIXAHUM — 3TO KOHLEHTpauua napa,
TymaHa Unu neinu, KoTopas Npy BBEAEHUU NyTEM HEMPEPLIBHOMO BALIXaHWA KAk camuaMm, Tak U camMmKaMm MOMoAbiX B3poc-
nbiX KpblC-anbBWHOCOB B TeYeHWE 1 U, CKOpee BCEro, BbI3OBET CMEepTh B TeuyeHne 14 cyT y nonoBuHbl 0BcneqoBaHHLIX
MUBOTHbIX. KpUTEPUM TOKCUYHOCTM NPU BAbIXaHWW MapoB OCHOBaHblI Ha AaHHbIX Clg,, OTHOCALIMXCHA K BO3AEMCTBUIO B
TeueHue 1 4.

B.4.3 OnekTpu4yeckne onacHocTn

[MpuMepbl aNEKTPUYECKUX ONAcHOCTEN NPUBEAEHL! Aanee.

a) Ynoap anekTpu4eckuM TOKOM: LENU C HANpsXeHUeM rrocmosiHHo2o moka 6onee 50 B noTeHumansHo MOryT cTaTthb
NMPUYMHON NOpPaXXeHNs aNeKTPMYECKMM TOKOM, MOTOMY YTO Niua, MPUHUMAalLLME NepBble Mepbl pearMpoBaHusa B aBapuii-
HbIX CUTYauMUsX, He NpoLunn obyveHna u He ByayT umete CH3, KoTOpoe nMeeTcs B Hanu4mMm y o6y4eHHbIX aNeKTPUKOB npu
HOpMarnbHLIX YCNOBKUAX 0DCNyXMBaHUA U TeKylero pemoHTa. [lomkHa BbiTe AOCTYNHOW MHbopMauns Ana obecnyxueato-
LLero nepcoHana v nuu, NpUHMMAaLLMX NepPBLIE MEpLI pearpoBaHna, 0 cnocobax ycTpaHeHWA OMacHOCTU MOopaKeHus
3MNEeKTPUYECKUM TOKOM.

Kpome Toro, B aBapuiiHbIX YCrNOBKUAX CYLLECTBYET BEPOATHOCTH BO3OEWCTBUS aBapUWHOTO pearMpoBaHus Ha 4va-
CTW NOA HanpsKeHWeM, ConpuKacarlnecs ¢ NPOBOOALWLMMUY KUAKOCTAMKM, TAKMMI KakK Boda, M Ha 4acTu, Haxogswmecs
rnoa HanpsKeHWeM W rnoaseprarolnecs BO3AEUCTBUID B HEHOPMarbHbIX YCNOBUAX. MaroToBuTenun/yctaHoBwmnkn CH33b
OOM¥Hbl onpedenqTb AONYCTUMOE PacCTOAHWE NPW HaXOXAEHUW OT Hee, a Takke TWM 1 yron pasbpblarMBaHua Bodbl ANA
nud, NPUHMMAIOLLMX NMEPBLIE Mepbl pearnpoBaHns. PykoBoaswme ykazaHus no asapyuiHOMY pearvpoBaHuIo OOMKHBI Ka-
caThCHA 3a4a4K U30NALMN ONACHbLIX HAaNPsHKEHWIA.

I pumMmevHyaHmne — WceneposaHusa UL no BOMNPOCY O NOTeEHUManNbHOM LWIOKe A5A NoXXapHbIX OT paSﬁpbiSrl’lBaHMﬂ
BOObl Ha noxapax CbOTOSJ'IeKTpW-IeCKVIX YCTAaHOBOK NOKa3alW, YTO ONaCHOCTb MOopaXeHWA 3SNeKTpu4eCcKMM TOKOM K3-3a
nprMMeHeHnA BoObl 3aBUCUT OT HanpAXeHUA, NpoBOAMMOCTM BOObl, pacCTOAHWUA M Xapakrtepa p536pr3FMBaHMH.

lpumepbi
1 He6onbwas nodcmpolika om CrlowWHO20 MoMmokKa 8 HarpaseneHuu mymaHa (KoHyca c yanom 10°) cHuxa-
em u3MepPeHHbI MOK HUXe YPOB8HS 80CPUSMUS.

2 ConeHylo 800y He cniedyem ucnofib308ams & 3Jiekmpuvyeckom o6opydosaHuu nod HanpsKeHUeM.

3 Onpedenexo paccmosHue, pasHoe 6,1 M, N CHUXeHUS1 TomeHyuanbHol oMacHoOCMuU NopaXeHus 3J1ek-
mpuYeckuM MOKOM oM UCMOYHUKAa nocmosiHHo2o moka 1000 B do ypoeHs Huxe 2 MA, komopbil cHumarom
6e3onacHbIM.

b) OnacHOCTb NOPaXKEeHUs ANEKTPUYECKUM TOKOM, OYrOBOW BCMBILLIKOW W AYTOBLIM paspsaaoM: Kak npaeuno, nuua,
NMpYHUMAaLLVE NEPBbLIE MEPBI pearpoBaHns, He NPOXoasaT 0Oy4YeHUs ¥ HE MONy4aloT Haanexallen 3aluTel OT ONacHOCTH
BO3HWKHOBEHMWA OYroBOW BCMbILLIKW, AYTOBOrO pa3paaa v yaapoB, BKMOYaA o4exay, Nep4aTtki U T. M., YTO MOXET NPUBECTM K
BO3HWMKHOBEHMID ONAaCHOro aNeKTPUYecKoro cobbiTUsl BO BpeMs aBapUHOINO pearpoBaHus. VI3aroToBUTeNW O0M¥HbI Npeno-
CTaBUTb PYKOBOACTBO MO aBapWiAHOMY pearMpoBaHU OTHOCUTENbHO TOro, Kak yMeHbLUWTb PUCK BO3HUKHOBEHUA QYT 1
OnacHOCTb B3pbIBa.

¢) OnacHocTb HakonneHHoW aHeprumn: CHI36, noBpexaeHHas BO BpeMs Ype3BblYalHOr0 NMPOUCLLECTBUS, MOXET
npeacTaenATh NOTEHUMANbHYHO ONacHOCTb yaapa TOKOM, Ayrv, B3pbiBa U NOBTOPHOrC Bo3ropaHua. OByyeHHbIn nepcoHarn,
BbI3BaHHbIN ANA OKaszaHWs NOMOLLM B Ype3BblYaiHbIX CUTYaUMAX, JOMKEH MMETb AOCTYN Ha TOT y4acToK, Ha KOTOPOM pac-
nonoxeHa CH33b6, 4Tobbl M3onrpoBaTh NMOTEHLMANBHO ONACHYID 3HEPTUD M, NPW HEoBXoOMMOCTX, OTBOAUTL IHEPTUIO
ONA npefoTepalleHns BO3MOXHOTO NOBTOPHOrO BOCMITAMEHEHWS HEKOTOPbIX TEXHOMOMMIA B nocnegytollee spems. Ons
JKCNnyaTauny KOMMEPYECKUX W MPOMBILLUSIEHHLIX YCTAHOBOK HEOOXOAMMO MOATOTOBUTL NMEPCOHAn Ans aBapyiHOro pea-
rmpoBaHus Ha MecTe. [Ans Kunbix 1 HEBONBLLUNX KOMMEPYECKUX CUCTEM AOIMKEH ObITh AOCTYNEH ONA BbI30Ba 00YYEHHbIN
nepcoHan ¢ Lenbio oka3aHusa NepBoi NOMOLLM W pearmpoBaHus, a Takke ana cbpoca HakonneHHon aHeprun B Gatapesx
ANa X yaaneHus.

B.4.4 ®u3anyeckmne onacHoCcTHU

Mpumepsbl hruanyecknx onacHocTel NpMBeaeHs! Aanee.

a) OnacHoe gaBneHne MOXKET BO3HMKHYTL U3-3a NeperpeBa 000opyLoBaHUS 1 YCTPOWCTR, HE MMEKOLLMX CPEOCTR And
cbpoca gaeneHua (HanpumMep, HEKOTOpLIE XMMWYECKUE BELLECTBA, TAKWe Kak NPOToYHLIE BaTtapen U T. n.).

b) ToTeHunanbHO ropaYne YacTu.

¢) OTKpbITblE YACTW C ONACHOW KMHETWHYECKOW IHEPrnen, 4oCTaTOYHOW ANA NPUYUMHEHWA TENECHbIX NOBPEeXaeHWA
MornbL30BaTeNAM, MMEHLLMM KOHTaKT C HAMW, HAanpuMep ¢ OTKPbITLIMK NOMacTaMU BEHTUASTOPA U T. 4., B HEHOPManbHbIX
YCINOBUAX.

B.5 Kommepuecku gocTynHble 6aTapeidHble TEXHONOIMK

B.5.1 llutnn-uoHHsble 6atapen (NIUB) (C-A)

TepMuH «NUTUA-WOHHAA BaTapes» oTHocuTCH K Gatapee, B KOTOPOW mMaTepuansl Ans OTpULaTeneHOro aneKkTpoga
(aHoda) U NOMOXUTENBLHOMO 3NeKTpoaa (KaToda) cryXat B KadecTse akuenTopa ans woHa nutua (Lit). Bo Bpems paspsna
WOHbI NMMTWA NEPeMELLaloTca OT aHoAa K Katody v BHEApPAIoTCA B KaTtog (B MyCTOThl KpUCTannorpatuyeckon CTPYKTYpbI).
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Bo Bpemsi 3apsiga MOHLI OBWKYTCA B 0OpaTHOM HanpaBneHWU U BHEOPSAIOTCA B aHoA. Tak Kak BO BPeMA 3apaga wnv pas-
psOa MOHbLI NIUTUSA BCTPauBaKTCH B 3MNEKTPOAHbIE MaTepuarnsl, B MUTUA-UOHHOM aKKyMynaTOpe OTCYTCTBYEeT CBOOOOHLIN
METaNNUYECcKUin NATUIA, 1, TakMM 0Bpa3oM, AaXKe ecni ANeMEHT BOCNNAaMEHAETCA U3-3a BO3AENCTBUA BHELLHErO NNaMeHu
UN BHYTPEHHETO MNOBPEXAEHUS, METOALI NCOABNEHMA NoXapa ANA MeTanna He NPUMEHSIOT.

PaccmoTpeHve onacHocTen aAns NUTUA-UOHHBIX BaTapei Npu HopMarnbHbIX YCOBUSX SKCNyaTauum:

a) no¥apHasi ONacHOCTb: BO3MOMHO BO3ropaHue, Npy Hanu4nn B akkyMynaTOpax CKpbITbiX AeChEKTOB N Npu He-
npaBuIibHON paboTe 3NeMEHTOB YMpaBlieHWsA, KOTOpbIe AOMKHbI NPENATCTBOBATL TEMMOBOMY PA3roHy akKyMyIAaTOpPOB.
CuctemMbl JOMKHBI ObITb OLEHEHbI Ha NpeaMeT MX CMocoDHOCTWM NpenoTBpallaThe pacnpocTpaHeHWe BO3ropaHvsa 13-3a
3TWX AedeKToB;

b) xuMmMyeckas onacHOCTb: HE MPUMEHUMO;

C) ONacHOCTb NOpaXKeHWS ANEeKTPUYECKMM TOKOM: NpY perynapHoM obcnyxuveaHny aTux Gatapei BO3HUKaKT onac-
HOCTUW MOpaXKeHUs 3NeKTPUYECKUM TOKOM, ECITM OHW HaxXOAATCA Mo ONacHbIM YPOBHEM HAMNPSKEHUA 1 SHEPTUM;

d) onacHOCTW HaKoMMeHHoW 3Heprin: Bo Bpemsa TO BO3MOXHbI PUCKK, CBA3AHHLIE C HAKOMIEHHON 3HEPruei, ecnu
GaTtapeu He MoryT BbITb M30nUpoBaHsl ANA TO 1Ny 3aMeHsl;

e) u3anyeckme onacHoCTK: He NPUMEHUMO.

PaccmoTpeHne onacHocTen Ans NUTUA-UOHHBIX BaTapeil B aBapyinHbIX/aHOMarbHbIX YCIOBUAX:

1) noxapHas onacHOCTb: BO3MOXEH TEMNMOBOW pa3roH, ecrnv Gatapen He NoOAEPKUBAIOTCA NMPU COOTBETCTBYHOLLMX
paboynx napameTpax B pe3ynsrate 4eUCTBUA HEHOpPMarbHbIX YCNOBUA. Kpome TOro, BO3MOXHbI NMOXapbl N3-3a KOPOTKOMo
3aMblKkaHWs B HEHOPMAanbHbIX YCIOBUSX;

2) XMMWYEeckas OnacHOCTL: NPV HEHOPMAanbHbLIX YCMOBUAX B 3aBUCUMOCTM OT pasMepa akkyMynsiTOpOB W YPOBHS
0TKa3a BO3MOXHO BblAENEHUE ra30B B BUAE ONACHLIX NapoB.;

3) onacHOCTb MOpaMEeHUs ANEKTPUYECKMM TOKOM: OMACHOCTb MOPaXKEHWUA 3MEKTPUYECKUM TOKOM MOXET MpUcyT-
CTBOBaTb B HEHOPMaIbHbIX YCIOBUAX, €CMN CUCTEMA HAaXOAMTCH Ha OMacHOM YPOBHE HaMnpsKEHWA U SHEPTK;

4) onacHOCTb HAKOMIIEHHOM 3HEPTUN: MOXET MMETbL MECTO NoTeHUMansHasa onacHOCTb BO3AENCTBUS OT HaKOMMeH-
HOI aHepruu, ecnn Batapen NogBeprawTcsa HEHOPMAnNbLHBIM YCMOBUAM aKcnnyaTtauuu. MNoBpexaeHHble baTapen moryT
coaepaTb HaKOMMEHHYD SHEPIMI0, KOTOpaa MOXET MpeAcTaenAaTe ONacHOCTL NPWU yaaneHWW, ecni He NPUHATL Mephl
NpeaoCcTOPOXHOCTH;

5) hunsmyeckue onacHOCTW: B 3aBMCMMOCTM OT KOHCTPYKLWMM CUCTEMbI CYLLECTBYET BEPOATHOCTb BO3HWKHOBEHWSA
dpr13n4eCcKnX ONacHOCTEW B HEHOPMAarbHbIX YCIIOBWAX, ECINW AOCTYMHBIE YacTu MePErpeBatoTca Ui eCIM UMEKTCA ABMXKY-
LMEeCH onacHble YacTW, TaKUe Kak BEHTUNATOPLI, MPKU OTCYTCTBUM OTPadKOeHWIA.

B.5.2 CBuHUOBO-KUCNOTHLIE GaTapeun (C-B)

B.5.2.1 Obuwee onucaHne

CBUWHLOBO-KUCMOTHLIE BGaTapeun cogep:XaT AMOKCWA CBMHLA B KAa4ecTBE akTMBHOMC Marepuana nonoXuTernsHoro
anexkTpoga v MeTanuyeckvii CBMHELl B Ka4eCTBe OTPULLATENBLHOO 3MeKTpoda C pacTBOPOM CEPHOM KUCIOThI C YAEMNBHBLIM
Becom 1,28 r/cm3 B kauecTBe anekTponuTa. Bo Bpema pa3spaga NonoKUTENbHbIE M OTPULATENLHbIE 3NeKTPoakL NpeBpa-
watTea B cynbdat ceuHUa. CyllecTByeT ABA OCHOBHLIX TUMA CBUHLIOBO-KUCMOTHLIX BaTapei:

a) CBMHLOBO-KUCMOTHLIE BaTapeyn OTKPLITOrO TUMNA, TakKe Ha3biBaeMble CBUHLIOBO-KVUCTIOTHBIMIA BaTapeamu ¢ xua-
KUM 3MEKTPONUTOM;

b) ceBuHUOBO-KMCNOTHbIE BaTapen ¢ perynupyembimn knanadamm (VRLA), Takke HasbiBaeMble BaTapeamu ¢ orpa-
HWYEHHBIM KOMWYECTBOM 3NEKTpONUTa Mnu HeobcnyxreaemMbiMn Batapesmu.

CBUWHLOBO-KUCMOTHLIE BaTapen OTKPLITOro Tuna TpebyT NOCTOAHHOMO OBCNYXMBAHWA 3NEKTPONUTa, U COAEPXU-
Moe BaTapeun OTKpbITO AN aTtMocdepbl Yepe3 BEeHTUNAUWOHHBLIN y3ern/nnameracutens. batapen VRLA, kak npasuno,
repMETUYHBI ANs aTMocdepbl U cogepXaT KnanaH, KOTOpbI MOXET OTKpbIBaTbLCA NMPW NOBLILLEHUM AaBneHusi B batapee,
a 3aTeM CHOBa 3aKkpblBaTbes. AnekTponuTt B batapesax VRLA nmmobBunuayetcs nubo 3a cyeT MCNOMb30BaHWA reneBoro
anekTponuTa, NMbo 3a cyeT abcopbuum aNeKTponuTa B NOPUCTOM CTEKIIOBOMOKOHHOM CenapaTope B BUAeE CTeKknomara.

B.5.2.2 CBMHUOBO-KMCNOTHbIE BaTapen OTKPLITOrO TMna

PaccmoTpeHue onacHocTel Ona CBUHLOBO-KUCMOTHLIX BaTapei oTKpLITOro TUMA Npu HOPManbHLIX YCMNOBUAX 3KC-
nnyaTauuvu:

a) noxapHasi onacHocTk: 06pa3oBaHWe BoOOpOAa CBSA3aHO C MPOTEKAaHUEM 3apaaHOro TOKa Nnocne nonHoro 3apsaa
fatapeun. ITOT TOK YBENMWYMBAETCA C MNOBbILUEHMEM TeMnepaTypbl baTtapen n ycunveaeTcs 4Ype3MepHbIM 3apaaHbiM Ha-
npsekeHunem (U > 2,45 Bfan.). FOCT P M3OK 62485-2 cogepXunT COOTBETCTBYIOLLIEE PYKOBOACTBO MO AaHHOMY Bonpocy. [pu
paspsfe Bogopon He obpa3yeTcs, HO MOXET NpoucxoanTs HebonbLuoe BbicBObOXAeHWe 3 BaTtapen B (hopme Bogopona,
3axXBa4E€HHOrO B OTPULIATENBHOR aKTMBHOW Macce Npu 3apsaae W BbIcBODOXOaeMoro BO BpeMs pazpaana;

b) xMMMYeckas onacHOCTb: CYLLECTBYET BEPOSTHOCTb KOHTAKTa C CEPHOKWCMNOTHLIM 3MEKTPONUTOM, T. K. aTK Ba-
Tapeu TpebytoT TO un oTKpeITEl AnA atmocdepkl. [NepcoHan, paboTawwmin pagoM ¢ atumu Batapeamu, OOMKEH UCNOMb-
30BaTh Hagnexauwme CH3 1 He OonyckaTb KOHTaKTa C KUCIOToW npu paboTte ¢ Batapeamu. 3T cUCTEMbI JOMKHbI BbiTh
obecneyeHbl KOHTPONEM pa3nuea 1 HEWTpanu3auuneil B COOTBETCTBUMW C KOgaMU;

C) OMacHOCTb NOpaXKeHWs ANEKTPUYECKUM TOKOM: npu perynapHoM TO 3Tux BaTtapeir BO3HMKaOT ONacHOCTK nopa-
KEHUSA MEeKTPUYECKUM TOKOM, ECINU OHW Haxo4ATCA Mo OnacHsIM YPOBHEM HaMNPSKEHUA M SHEPTUU;

d) onacHOCTb HaKOMMEeHHoW 3Heprun: Bo BpeMs TO MOXET BO3HWMKHYTb OMACHOCTL M3-33 HAKOMMEHHOW 3HEpruu,
ecnu 6atapeun He MoryT BbITb M30NMMpOBaHbLl ANnA npoBeaeHna TO wnuv 3ameHbl Batapei.
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PaccmoTpeHune onacHocTel AN CBUHLIOBO-KMCMOTHbIX BaTapei OTKPbITOrO TUNa B aBapUiiHbIX/HEHOPManbHbIX yC-
NoBWAX cnegyowme:

1) noxapHas onacHOCTb: CYLWECTBYET BEPOATHOCTL BO3paCcTaHNA KOHLEHTpaUMW BOAOPOAa B CBUHLOBO-KMCTOTHbLIX
BaTapesx OTKPLITOro TUNa M3-3a Neperpeea B HEHOpPMarbHBIX YCMOBUAX, eCNW MECTO, B KOTOPOM pacnonoeHsl batapew,
He BEeHTUNMPYEeTCH AOMKHbIM obpazom. ELle ognH cnyyai, KOTOpbI MOXKET BO3HWKATL NPW HEHOPMAasbHbIX YCIOBUAX, —
3TO BEPOATHOGTL KOPOTKOrO 3aMbIKaHWA B CUITbHOTOYHbBIX LiEnsx;

2) xMMMYecKas ONacHOCTb: CyLUeCTBYeT BEPOATHOCTb KOHTaKTa C arpeccuBHbLIM CEPHOKUCTIOTHBIM 3M1eKTPONMTOM B
cry4ae BO3HWKHOBEHWS HEHOPMaribHbIX YCNOBWIWA, ECNK KMCNOTa BblTeYeT unu ByaeT BulTekaTk Yepes OTBepCTUs, KoTopble
MoryT 6biTe 06pa3oBaHbl, ecnu 3alwuTHas obonoyka oT pasnuea OTCYTCTBYET WKW HEOOCTATOMHA ANA yAepKaHUs 3Ha4u-
TEMNBHOMo KONMMYECTBA BbITEKLLEND 3NekTpornuTa. B ypesBeivaiHbIX CUTYaUWsaX COTPYAHWKK cryxB pearnpoBaHvs JOMKHBI
ObITe OCBEOOMIeHbl O BO3MOXKHbIX pa3nMBax KMCMOTbl M MPUHUMMATL COOTBETCTBYIOLUME Mepbl NPedoCTOPOXHOCTU B OT-
HoLleHuKn aTuX Batapen;

3) onacHocTb NopaMeHWs 3NeKTPUYEeCKUM TOKOM: OMacHOCTb MOPaXeHWs 3MeKTPUYECKMM TOKOM MOXET NpucyT-
CTBOBaTb B HEHOPMAanbHLIX YCNOBUAX, €CNKU CUCTEMA HAaXOAUTCA HA ONAcHOM YPOBHE HaMNpsXeHUs U SHEPriu;

4) onacHOCTb HaKOMMeHHOW 3HEPrUKU: MOKET BO3HUKHYTb OMAacHOCTH HAKOMMEHHOW 3Heprum us-3a Toro, 4To barta-
peun nogBepKeHbl HEHOPMarbHbIM YCOBUSAM.

B.5.2.3 CeuHUOBO-KMCNOTHBIE BaTapewn ¢ perynupyeMbiMy knanaHamy (VRLA)

[Mpn HopmanbHbIX YCNoBWUSX akcnnyatauun ans bataperd VRLA HeobxoguMmo yyuTbiBaTh criegytowue akTopbl
ONacHOCTH:

a) noxapHaga onacHocTe: akkymynatopbl VRLA 1 moHoBnokun BeigenaAT Bogopod npyu nobebix ycnoBuax akcnnya-
Taumu. TpeboBaHws kK BeHTUNAUNUK ycTaHoBneHbl B FOCT P M3K 62485-2 ansa HopManbHbIX YCNOBWIA U YCNOBWIA HaaayBa
npw cobrniogeHnn cooTBETCTBYIOWEro 6e30NacHOro PaccToOAHNA MEXOY BEHTUNALMOHHBIM OTBEPCTUEM W1 BrivbkailLumm mnc-
TO4HWMKOM WMCKPbI UK Tenna. [Npu HeHopManeHoW paboTe, T. e. B YCNOBUAX Nepe3apaga, KoNYecTBO BbiAensemMoro Bo4o-
poaa moxeT Bo3pacTti B 50 1 bonee pas;

b) XMMUYecKkaa onacHoCTb: 3TW BaTapen OTHOCATCA K TUMY C OFrpaHUYeHHBIM KOMMYECTBOM 3NeKTponuUTa, No3ToMy
He JOMKHO BbITk BO3OENCTBUA arpeCCUBHBIX 9MNEKTPONUTOB MPU HOPManbHBLIX YCIIOBUAX 3KCNyaTauuu;

C) ONacHOCTb NOpa)XeHWs ANeKTPUYECKUM TOKOM: npu perynspHomM TO atux 6atapei BO3HMKAKOT ONAacHOCTK nopa-
HEHWA INeKTPUHECKMM TOKOM, ECMNW OHWU HAXOLATCA MO ONacHbIM YPOBHEM HaMPSXKEeHWA 1 aHepruu;

d) onacHOCTW HaKOMMEeHHOW 3HePriK: BO BpemMs TO BO3MOXHb! OMACHOCTU, CBA3AHHLIE C HAKOMMEHHOW 3HEPTUEN,
ecnv Batapeun He MOryT BbITb M30MMPOBaHbl AN NpoBedeHus TO unu 3ameHbl BaTapei.

Huxe nepeuncneHsbl hakTopbl onacHocTy Ang akkymynatopos VRLA B aBapuiHbIX/aHOManbHbIX YCNOBUAX:

1) noxapHas onacHOCTb: CyLECTBYET BEPOATHOCTb BbIAENEHUs BOOOPOAA MpW JKCMMyaTauuu B HEHOPMankHbIX
ycrnoBuax, korga batapen neperpesalTcs, YTO MOXKET NpeacTaBnATh NOTEHUMAanNbHY ONacHOCTb NoXapa WM3-3a AOCTU-
XEeHWA roproYmnx KoHUeHTpauuin, Kpome Toro, MOXeT BO3HUKHYTbL BEPOATHOCTL TEMMOBOro pasroHa, ecnun batapew He nog-
OepXMBaKOTCA MPU COOTBETCTBYIOLWMX paboynx napamMeTpax, a TakKe BO3MOXHbI NoXapbl U3-3a KOPOTKOMO 3aMblKaHWA B
HEeHOpManeHbIX YCNOBUAX;

2) xuMmMYecKas OnacHOCTE: XOTA 3T BaTapewn cogepxaT eaKWi aNeKkTPonuT, B HUX NPakTU4eCKU OTCYTCTBYET CBO-
BOAHBIN 3NEKTPONUT, KOTOPbIA MOXEeT NPUBECTW K pa3nvey, NogobHOMY OTKPbITEIM TWnaMm. Bo3amoxHO HeaHauuTensHoe
BblJENEHNE CedoB aNeKTPonuTa Wiy NoTeHunanbHas yTeyka npyM HeHopMarbHbIX YCNOBUAX, ecrin Batapen TpeckalTcs
WINK NPOTEKAIoT;

3) onacHoCTb NopaxeHWs 3NEeKTPUYEeCKUM TOKOM: OMacHOCTb MOPaXeHWs 3MeKTPUYECKUM TOKOM MOMET NpUcyT-
CTBOBaTb B HEHOPMAarbHbIX YCMOBUAX, CNK CUCTEMA HaXOAUTCA Ha ONacHOM YPOBHE HamnpseHUs U 3Hepriu;

4) onacHOCTW HaKOMMEHHOW 3HEPrMW: MOXET CYLECTBOBATb MOTEHUMAanNeHas ONacHOCTb HAKOMMEHHOW 3HEPrvu,
ecnu BaTapeun nogBepraloTcs HEHOpMankbHBIM yenoBusiM. [NoBpexaeHHble BaTtapen MoryT CofepXXaTb HaKOMMEHHYIO aHep-
MM, KOTopasi MOXET NpeAcTaBNATe ONacHOCTb NPW AEMOHTaXe UMK yaaneHWn, ecnu He NPUHATL Hagnexallue Mmepsbl.

B.5.3 Hukeneskle 6aTtapeu (C-B)

B.5.3.1 Obwee onucaHue

Hukeneeele Batapen Ans CTauWOHAPHOTO MPUMEHEHWA NOAPasdendlT Ha ABe OCHOBHBIE TEXHOMOTWW: HUKEeMb-
kagmuesble (Ni-Cd) n Hukene-metannrugpuaHsle (Ni-MH). Hukens-kagmueBsle 6atapeun cogepaT akTUBHbLIA MTMApPoKcU,
HUKENA (MONOXMTENbHLIN AMeKTPoa), KagMui (OTpUUATENbHbBINM 3ANEKTPOA) M PacTBOP rMOpPOKCHaA Kanvsa B Ka4ecTBe anek-
TponuTa. Hukenb-kagmresble 6atapen ons cTauMoHapHbIX NPUMEHEHWA MOTYT NpedcTaBnATe cobon BEHTUNMPYyEeMbIe na-
MerbHble UK CNeYeHHbIe MacTUHbI, KOTOPbIE COCTOSAT M3 HECKOMBKWUX 3MIeMeHTOB B MOHOBMoYHON 6aTapee, aHanoru4Hom
CBMHLIOBO-KNCMOTHOW DaTapee OTKPLITOrO TUMa, a Takke BEHTUNAUMOHHbLIE OTBEPCTUS ANs 0BCcnyXMBaHWsA aneKTponuTa.
Huvkenb-kagMueBble akKyMynaTopbl TaKKe MOryT BblTb rEepMETUHHOMO TUNA, Harnpumep: HWKeNb-KaaMWEBLIE aKKyMyns-
TOPbl C BOMMOYHBIMU 3MEKTPOAAMU, KOTOPBIE FEPMETWUYHBI U CHaGKeHbl NpedoXpaHUTENbHBIM KnanaHoM, aHanornyHbIM
akkymynaTopam batapen VRLA. Hukenb-metannrugpuaHele 6atapen cogepaTt akTUBHBIN MMOPOKCUL HUKensa Ansa no-
NOMUTENBHOTO 3nekTpoda, Ccnnae rMagpuga Meranna Ans oTpMuaTeneHoro afekTpoda W pacTBOp MMAPOKCMAa Kanus B
KavecTBe anekTponuTa. Hukene-metannrmgpuaHele batapen UMeoT repMeTUYHYI0 KOHCTRYKLMIO TMBO C OQHUM akKyMyris-
TOpOM, NMBO ¢ MOHOBMOYHOW KOHCTPYKUMEN C HECKONBKMMU BHYTPEHHUMU aKKyMynaTopaMu U cHabKeHbl 3aKpbiBaeMbIM
KknanaHoMm ang cbpoca gaerneHus, aHanornyHelM 6atapee VRLA.
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B.5.3.2 Hukenb-kagmueesle (Ni-Cd) 6atapeu

Mpy HOpMAanbHbLIX YCNOBUAX 3KCNNyaTauMmn ANs HUKeNb-kagMueBbix baTapei HeobxoguMo yunTeIBaTE crieayowmve
daKTopbl:

a) noxapHasi ONacHOCTL: CYLLECTBYET BEPOATHOCTL MOBLIWEHWUA KOHLEHTPALUK BOOOPOOA B HUKENb-KaAMUEBbIX
Batapesix OTKpbITBIX TUMOB, ECNWU MECTO, B KOTOPOM pPacnonoXeHsl barapen, He NPOBETPMBAETCH HaanexallmMm obpasom.
370 cnegyeT UMETh B BUAY, ECNW YCTAHOBKa COOTBETCTBYET KOO aM;

b) XxMMMHeckas onacHOCTb: CYLLECTBYET BEPOATHOCTL KOHTAKTa C KOPPO3WMOHHBIM/eOKMM 3MNEKTPONUMTOM rMapoKcuaa
Kanus, Tak Kak aTu Batapeun TpebyoT TO 1 oTKpLITEl AN aTMocdepsl. Jlvua, paboTawLme ¢ aTuMm GaTapesiMu, AOMKHbI
Ucnonb3oBaTth Haanexawmne CH3 v cTapatbCca HE OOMYCKaTb KOHTAKTA C €KUM 3NEKTPONUTOM npu paboTe ¢ Batapesamu.
3T¥ cucTeMbI A0MKHBI BbITh OCHALLEHBLI CUCTEMOI KOHTPOIS U NMUKBUOALIMMN Pa3nMBOBR C HEWTpanuaaumnen, B COOTBETCTBUN
C AeWCTBYHOLLMM 3aKOHOAATENLCTBOM M NpaBunamMu, OeWCTBYIOLWUMK B ONPeaefieHHOM PernoHe;

C) ONacHOCTb MOPaXeHWs ANEKTPUYECKUM TOKOM: nNpu TO 3Tux Gatapeit BO3HMKAKT ONacHOCTU NMOPaXKeHWs 3rek-
TPUYECKMM TOKOM, ECINTU OHW HaxoOATCs Mo OnacHbIM YPOBHEM HaNPSXKEHWA 1 SHEpPruu;

d) onacHOCTW HakonneHHoW aHeprin: Bo Bpema TO BO3MOXHEBI PUCKKW, CBA3AHHbLIE C HAKOMNNEHHOW 3HEpPruen, ecnu
Oartapeu He MoryT BbITb U30NMPOBaHLI ANg NpoBegeHua TO U 3aMeHbl;

€) hU3nYeckme onacHoCTU: He NPUMEHMMO.

PaccmoTpeHne onacHocTen Ans HAKENb-KaaMMUEBbIX BaTtaper B aBapUiHbIX/HEHOPMAIbHbIX YCIIOBUAX:

1) noxapHas ONacHOCTb: B HUKENb-KagMWEBLIX GaTapesx OTKPbITbIX TUMOB CYLLECTBYET BEPOATHOCTL MOBLILLEHMWSA
KOHUEHTpaLUW1 Bogopoaa BCrneacTeMe Neperpepa M3-3a HEHOPMarnbHbIX YCNOBWUIA, 8CMM MECTO, B KOTOPOM PacronoXeHbl
Gatapeu, He NpoBeTpUBaETCA Hagnexawum obpazom. [pyrum criydaem noTeHUMansHoM BEPOATHOCTU NPELIEHAEHTOB BO
BpemsA aKcnnyaTtauMm Gatapei B HEHOpMAarbHbIX YCIOBMAX MOXKET CTaTh BO3MOXHOCTb KOPOTKOIO 3aMblKaHMs B CUIbHO-
TOYHBIX LIEnsXx;

2) XMMWMYeckas onacHOCTb: CYLLECTBYET BEPOATHOCTL KOHTAKTa C pa3bedarolUvmM/eKUM 3MNeKTPONMTOM rMapokcuaa
Kanvsa Bo BpeMsi aKcrnyatauumn batapeil B HEHOpPMarnbHbIX YCIOBWUIA, B CyYae YTEYKW SMeKTponMTa Un Hanm4msa CKBO3-
HbIX OTBEPCTUIA, BEPOATHOCTE KOTOPLIX BO3MOXHA, ECNK 3alLMTHaa obonoyka oT pa3nvea OTCYTCTBYET UMW HEQOCTaTOYHA
ONg yaoepaHua BonbLIoro KonmvYecTBa BLITEKLIEro anekTponuta. B criyyae BO3HWMKHOBEHWS YpE3BLIYANHOW CUTyaLun
COTPYLAHWKM cny06bl pearnpoBaHusa A0MKHbI ObiTb OCBEOOMIEHBI O BO3MOXHbBIX Pa3nvBax LLENoYn U NpUHUMaTbk COOT-
BETCTBYIOLIME MEPbLI NPENOCTOPCKHOCTA B OTHOWEHWW 3TMX Batapen. Hukenb-kagmuesblie batapen cogepkaTt KagMuiA,
KOTOpPbIV ABNAETCA TOKCUYHBLIM M OMAacHbLIM OTXOA0M. XOTS 3TO M HEOMACHO B HOPMAarbHLIX YCMOBUAX, HO OH MOXET Mpu-
CYTCTBOBATb B Napax ropsmx barapen;

3) onacHOCTb MOpaXKeHUs 3MEKTPUYECKMM TOKOM: OMACHOCTb MOPaXKEHWA 3MEKTPUYECKMM TOKOM MOXET MpPUCYT-
CTBOBATL MpW 3KCMNyaTauun B HEHOPMarbHLIX YCIOBUSIX, ECINIM CUCTEMA HaxoaUTCH HA ONacHOM YPOBHE HaMNPSXKEHUs U
aHepruu;

4) onacHOCTW HAaKOMMEHHOW 3HepriK: Npu xpaHeHun Bataper nog BO3O4ENCTBMEM HEHOPMarbHbLIX YCIOBWMA OHM
MOryT coAepKaTb OnacHble ypoBHU 3Heprun. MNMoepexaeHHble 6aTapen MoryT cogepaTb HaKOMNMEHHYHK 3HEPTWIO, KOTopas
MOXET NPEeACcTaBnNATE ONAcHOCTL MPKY YTUMW3aLUWK, ECNW HE MPUHSTL HAANEXALUME MEPLI MPEAOCTOPOXKHOCTH;

5) chunamyeckue onacHoOCTU: B 3aBUCMMOCTU OT KOHCTPYKLWMM CUCTEMBI CYLLECTBYET BEPOATHOCTL BO3HUKHOBEHUSA
duznyeckux onacHocTen npu pabote B HEHOPMANbHbIX YCNOBUAX, ECNU AOCTYMHBIE YacTW NEPErPEBaTCA UMM NpU Ha-
TNIAHAA OBWXKYLLMXCA ONACHbIX YacTen, TakuX Kak BEHTUMATOPRbI, NPW OTCYTCTBMMW OrpayKaeHuin.

B.5.3.3 Hukene-metannrnopugHele (Ni-MH) 6atapen

Mpy HOpManbHLIX YCNOBWAX IKCNNyaTauny HUKENb-MeTannrMapuaHeix 6atapeil HeobxoaMMo yYnTbIBaTL CNeayto-
Wwme hakTopbl ONacHOCTM!

a) noapHasi OnacHOCTb: NMPW HOpMarbHbIX YCNOBUSAX 3KCMNyaTaumMm He OMKHO 06pa3oBLIBAaTECA rOpHOYEro raza,
ecnuv Batapeu aKcnnyaTUpyTCs Tak, Kak 3TO NpedyCcMOTPEHO, AN NPefoTBpaLleHUA NEPErpeBa 1 TENMOBOro pasroHa;

b) xMMmMyeckas onacHOCTk: aTK HaTapen OTHOCATCA K TUMY C OFpaHMYEHHBIM KONTMYECTBOM 3MeKTponuTa, noatomy
He JOMKHO ObITb BO3AEWCTBUA arpecCUBHOMO 3MeKTPONnUTa Npu HOpMarbHbIX YCMOBUSX SKCMyaTauuu;

C) OMacHOCTb NOpPaXeHWs 3NEKTPUYECKUM TOKOM: npu TO aTux GaTapell BO3HMKAKT ONacHOCTU NMOPaXeHUs anek-
TPUYECKMM TOKOM, ECINU OHU HaXOAATCA MOA ONacHLIM YPOBHEM HAMPSKEHUS N SHEPTUU;

d) onacHOCTW HaKonmneHHoW aHepruK: Bo Bpemsa TO BO3MOXHEI PUCKKW, CBA3AHHbLIE C HAKOMMEeHHOW 3Hepruen, ecnuv
6arapeun He MoryT BbITb M30NKMPOBaHbl ANs npoBegeHna TO Wy 3aMmeHbl;

e) PM3nYEeCcKMe ONacHoOCTU: HE NPUMEHMMO.

PaccmoTpeHre onacHOCTU ANst HUKeNb-MeTannrmapuaHsbIx 0atapei B aBapuidHbIX/HEHOPMAaTbHbBIX YCMOBUSX:

1) noxapHas onNacHOCTL: CYLLECTBYET BEPOATHOCTL BbIAEMNEHWA ra3a B BUOE BOAOPOAA NMPU HEHOPMAarbHbIX YCro-
BMAX, Korga batapew neperpeBalTca. 3TO MOXKET NPEeACTABNATL NMOTEHLUMANBHYIO ONacHOCTL NoXapa npu obpasosaHim
rOpHOYMX KOHUEeHTpauuii. MoXeT BO3HWKHYTE BEPOATHOCTL TEMMOBOrO pasroHa, ecrnv batapeun He NoaaepKUBaKTCs Npu
COOTBETCTRYHOLMX paboynx napameTpax. Kpome Toro, BO3MOXHbI NMOXapbl M3-3a KOPOTKOMO 3aMblKaHWA B HEHOPMAIbHbIX
YCNOBUSX;

2) XMMMYeckas onacHOCTb: XOTs 3Tu DaTapen cogepxaTt edKUiA NEeKTPONWT, B HUX HE COOEPKUTCH Takoe Konmye-
CTBO CBODOAHOrO SNeKTPONUTa, KOTOPOE MOXKET NPUBECTU K pasnuey, NnogobHOMY OTKpLITEIM TuMam. B cnyyae nogeneHus
TPELLWH U yTedkn B BaTapeiiHoM 0TCEKe MOXET NPOM30IMTU HEKOTOPOE 00pa30oBaHUe 3ANEKTPONUTa Uy BEepoATHA yTeuka

43

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 47 ] 62
CTpaHuua ookymeHTa - https://GostExpert.ru/gost/gost-58092.5.2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69041
https://gostexpert.ru/gost/gost-58092.5.2-2024?utm_source=pdf&utm_medium=69041&utm_term=page

FOCT P 58092.5.2—2024

npv MYHKUMOHMPOBaHWMM B HEHOPManeHbIX YCroBusix. [1py ropeHnn HUKens-MeTannrMopuaHeix batapei MoryT BelgensTb-
CA TOKCWYHBIE Napbl, B TOM YMCne napbl okcuaa kobanksTa, napbl OKCUAA HUKENA W T. A.;

3) onacHOCTb NOpaXeHWs ANEKTPUYECKUM TOKOM: OMacHOCTb MOPaMEHWs MNEKTPUYECKMM TOKOM MOXET NpUCYT-
CTBOBaTb B HEHOPMAIbHEIX YCNOBUAX, CNK CUCTEMA HAaXOAUTCA HA ONACHOM YPOBHE HaNpsXeHUsa U 3Hepriu;

4) onacHOCTWM HaKOMMEHHOW 3HEPrMM: MOXET CyLLeCTBOBaTb MOTeHUMansHas OnacHOCTb HAKOMMEHHOW 3Hepruu,
ecnu b6atapeun, B KOTOPbIX eLle MOryT BbiTb OMacHble YPOBHW dHEPTVW, NOOBEPralTcs BO3AENCTBMIO HEHOPMATbHbIX YC-
noBwWi Npw akcnnyaTtauuu. MNoepexaeHHble BaTapen MOryT cogepaTb HaKoNMeHHY0 IHEPruto, KOTopas MOXeT npeacTas-
NATk ONACHOCTb NPW YAaneHWn, ecnu He NPUHATE MEepbl NPEAOCTOPOXHOCTH;

5) dusnyeckne onacHocTW: B 3aBMCHMOCTWU OT KOHCTPYKLWMW CUCTEMBI CYLLECTBYET BEPOATHOCTE BO3HWMKHOBEHUS
hM3NYECKUX OMACHOCTEN NPW JKCMNyaTauMi B HEHOPMAarbHLIX YCMOBUAX, €CMW AOCTYMNHbLIE YACTW NEeperpesalTcs, Unu
NPy HanNUYMW OBVXKYLLMXCA OMACHBIX YacTel, TakuX Kak BeHTUNSATOPbI, MPU OTCYTCTBUM Orpa)ageHui.

B.5.4 BbicokoTemnepaTtypHbie HaTpueBble baTapeu (C-C)

B.5.4.1 Obwee onucaHune

BeicokoTemnepaTypHele HaTpueBkle BaTapen, UHOrOa HasbiBaeMble HaTpueBbiMKU BeTa-batapeamum nnv Gatapesamu
C pacnnaeneHHON Coneto, NpeacTaBnaoT coboi repMeTUYHO 3akpbiTele BaTapeun ¢ MeTannMyeckum HaTpueM B Ka4ecTBe
OTPULATENBHOIO ANEKTPoaa U kKepaMuyeckum beTa-okeuaom antoM1HKS B kavecTee anekTponuta. 3tu batapewn pabortatoT
npw BblCOkMx TemnepaTypax oT 270 °C go 350 °C, Tak 4To akTMBHbIE MaTepuyarbl HAX04ATCA B pacnnaBneHHOM COCTOAHMN
1 oBecne4nBaloT MOHHYIO NPOBOAMMOCTL. CyllecTByeT ABa TUMNa KOMMepPYeCKM 4OCTYMHbIX BbICOKOTEeMMNePaTypHbIX HaTpu-
eBblX baTapeii: HaTpUW-CepHble U HaTPUN-HUKeNbXNopuaHble. HaTpuit-cepHble baTapen cOCTOAT U3 HAaTpUeBOro oTpuua-
TenbHOro anekTpoaa, 6eTa-rMMHO3eMHOro aNeKTponuTa 1 NONOXKUTENBHOO ANEKTpoAa U3 cepel, ux paboyas Temnepartypa
HaxoguTcAa B gnanasore Temnepatyp ot 310 °C go 370 °C. Hatpun-HukenexnopvaHsle 6atapen coCTOAT U3 HATPMEBOIO
oTpuUuaTensHoro anektTpoaa, beta-okcmaa antoMUHWA B KAQYECTBE IMEKTPONUTa U NOMNOXKWTENBHOMO 3ANEeKTpoaa, KOTopbI
MOXET COCTOSTh M3 HUKENs, Xropuaa HUKens unu xnopuaa Hatpus, ux paboyas TemnepaTypa HaxoguTcs B AuanasoHe
Temnepatyp ot 270 °C po 350 °C.

B.5.4.2 HaTpuii-cepHele (Na-S) batapeu

[Mpn HOpManeHbIX YCNoBUAX akcnnyatauuu ana Batapen Na-S HeobxoaMmo yuuThIBaTH cnegylowme dakTopbl
ONacHoOCTH:

a) noxapHas ONacHOCTb: CYLLECTBYET BEPOATHOGCTb BO3HWKHOBEHMA MNOXapa, ecrnv B akkymynsaTopax MMeloTcs
CKpbITbIe AedheKTbl MW NpW HenpaBuieHOW paboTe SMeMeHTOB yNpaBneHns, KOTopble OMKHbI NPensaTcTBOBaTh TENNoBo-
MY pasroHy akkymynsTopoB. CuCTeMbl 4OMKHbI ObITb OLleHeHbl Ha NpegMeT UxX cnocobHOCTY NpeaoTBpaLLaTe pacnpocTpa-
HeHWe BO3ropaHus 13-3a aTuMx JedeKToB;

b) xvMuyeckas onacHocTb: He npuMeHuMo. BbaTtapewn cogep:aT pearvpylowuii ¢ BOAON HATPUIA, HO CUCTEMbI rep-
METUYHO 3aKpbITh;

C) ONacHOCTb MOPaXKEHUs 3NeKTpUYeckuM Tokom: npy TO aTmMx BaTapei BO3HUKAKT ONAacHOCTH MOPaKeHUs anek-
TPUYECKUM TOKOM, ECINM OHW HaXOAATCA MO ONacHbLIM YPOBHEM HaMNPSKeHUA U SHeprum,

d) onacHOCTbL HaKOMMEHHOW SHEPTUW: HE MPUMEHKUMO;

e) dusnyeckne oNacHOCTU: He JOMKHO ObiTe ONAcHOCTE, CBA3aHHbLIX C MPUMEHEeHNeM 3TuX BaTapen, ecnu KOH-
CTPYKUMM MUMEIOT A0CTaTOMHYI0 W30MASUMI0 ANs NPeaoTBpaLLeHns BO3OENCTBUS TOpPsAYMX MOBEPXHOCTEW, NOTOMY HTO 3TW
Bbatapew paboTaloT NPy BLICOKWX TEMNEPATYPax Npu HOPMarnbHbIX YCNOBUAX aKcnnyaTauum.

PaccmoTperue onacHocT ana 6ataper Na-S B aBapuiHbIX/HEHOPMAaIbHBIX YCNOBUAX:

1) noxapHas onacHOCTb: 3TW CUCTEMbI MOTYT NOABEPraThCa TEMMOBOMY Pa3sroHy U3-3a ed)eKTOB B akKyMynaTopax
WK NpU HenpaeWnbHON paboTe aNeMeHTOoB yNpaBneHns, KoTopble OOMMKHbBI NPEenATCTBOBaTL TENNOBOMY pasroHy. B Bonb-
LUMX 3HEPrETUHECKMX CUCTEMAX K NMOXKapy MOryT NPUBECTW Psg HEHOPManbHbBIX YCNOBUIA, TAKMX Kak KOPOTKOE 3aMbIKaHWE;

2) XxMMUYecKas ONacHOCTb: CYLUECTBYET BEPOATHOCTL BO3AENCTBUA ONACHLIX MATEPUANORB, PearvpyloLmx ¢ BOJON,
eCcnu repMeTUYHble YNNOTHEHNS NOBPeXdeHbl U HaTPUi NoaBepraeTca BO3deWCTBMIO aTMocdepsl. [Ina ycTpaHeHWa BO3-
AeNCTBUA B HEHOPMAarbHbIX YCNOBUAX Heobxoaumel CHS3;

3) onacHOCTb NOpaXeHWs ANEKTPUYECKUM TOKOM: OMacHOCTb MOPaMEHWs MNEKTPUYECKMM TOKOM MOXET NpUCyT-
CTBOBaThb B HEHOPMAanbHEIX YCNOBUAX, CNK CUCTEMA HAaXOAUTCSA HA ONACHOM YPOBHE HanpsXeHUsa U 3Hepriu;

4) onacHOCTb HaKoMMeHHOW JHEPTUW: CYLLECTBYET NOTeHUMansHasa onacHOCTe HAKOMNEHHON aHepruW, ecnu baTta-
pewn nogBeprarTca BO3OENCTBUIO HEHOPMarbHbIX YCMOBUA, B KOTOPbIX OHWM MOTYT COAEep)KaTb ONacHble YPOBHW 3HEPTUN;

5) dusnyeckne onacHOCTK: B 3aBMCKMMOCTM OT KOHCTPYKLMKW CUCTEMbI CYLLIECTBYET BEPOATHOCTL (PM3NYeCcKnx onac-
HOCTEeW B HEHOpMarbHbIX YCIIOBKSAX, €CNU OCTYMHble YacTu NeperpesaroTcs.

B.5.4.3 HaTpuii-H1kenbxnopuaHele batapen

PaccmoTpeHue onacHocTy ANs HATPUR-HUKENBXNOpUAHBLIX 6atapei NpyM HOPManbHLIX YCNOBUSX AKCMyaTaunu:

a) noxapHas ONacHOCTb: CYLLECTBYET BEPOATHOCTb BO3HWKHOBEHUS MOXapa, ecrnv B akkyMynsaTopax MMeTcs
CKpbITbIe AedheKTbl MW NpY HenpaBuieHoW paboTe aN1eMeHTOB yNpaBneHns, KOTopble AOMKHbl MPensaTcTBoBaTh TENNOBO-
MY pasroHy akkymynsatopoB. CucTembl 4on#Hbl ObiTb OLleHeHbl Ha NpegMeT Ux cnocobHOCTY NpegoTBpaLlaTe pacnpocTpa-
HeHWe BO3ropaHus 13-3a aTux Jed)eKToB;

b) XMMUYeckasa onacHOCTk: He MPUMEHUMO. XOTA HAaTPWIA pearmpyeT ¢ BOAOM, HO CUCTEMbI TePMETUYHO 3aKPLITH;

C) ONacHOCTL MOpPaXEeHUs ANeKTpuyYeckum ToKoMm: npyu TO aTMx BaTapei BO3HMKAKT ONAcHOCTU MOPaKeHUs anek-
TPUHECKAM TOKOM, ECNW OHW HaXOAATCA MOA ONacHbIM YPOBHEM HaNpPAXEeHWA U 9Heprum;
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d) onacHOCTb HAKOMMEHHOW 3HEPTUW: HE NPUMEHUMO;

e) dmanyeckme onacHoCTH: He A0MKHO ObITh HUKAKUX ONacHOCTEN, CBA3AaHHLIX C 9TMMU BaTapesiMu, eCriu KOHCTPYK-
UKS UMEET OOCTATOYHYHO M30MSLWI0 ANS NPeAoTEpaLLEHUA BO3AEUCTBUS rOpsaYMX NOBEPXHOCTEN, NOTOMY YTO 3TU BaTapeu
paboTalT NpM BLICOKUX TEMMepaTypax npy HopMarnbHbIX YCNOBUAX 3KCMMyaTaLun.

PaccMmoTpeHue onacHocTel Ans HaTPUR-HUKENbXNOPUAHbIX BaTapel B aBapUHbIX/HEHOPMAanNbHbIX YCIOBUAX 3KC-
nnyaTauvu:

1) noxapHas onacHOCTb: 3TW CUCTEMbI MOTYT MOABEPraTbCH TENMOBOMY Pa3roHy U3-3a AeeKToBR B akkyMynsaTopax
W cxeme 3auTsl. B BonblUMX 3HEPreTUYECKUX crcTeMaX K NOXapy MOryT MPUBECTU psj HEHOPMAarbHbIX YCIOBWIA, TakUX
KaK KOPOTKOE 3aMblKaHUe;

2) XMMMYEecKas onacHOCTb: CYLLECTBYET BEPOATHOCTL BO3AEWCTBMSA ONACHLIX MAaTEPUAanoB, pearupyoLwmnx C BOAOH,
€CMW repMeTNYHEIE YNITOTHEHWA NOBPEXAEHbI U HATPUIA NoABepraeTca BO3AeNCTBUIO aTMocdepbl. [na ycTpaHeHWa BO3-
[EeNCTBUSA B HEHOPMAarbHbIX YCIOBMAX HeoBXoaumo npumeHeHne CHS3,

3) onacHOCTb MOpaXeHUs IMEKTPUYECKMM TOKOM: OMAaCHOCTb MOPaXKEHWA 3MEKTPUYECKMM TOKOM MOXET MpUCyT-
CTBOBATL Mpu (OYHKLMOHMPOBAHUM BaTapen B HEHOPMAanbHLIX YCIOBUAX, ECNU CUCTEMA HAXOOUTCS HA ONAacHOM YPOBHE
HanpsKeHUa K aHepruu;

4) onacHOCTb HAKOMMEHHOW SHEPTUK: CYLLECTBYET NOTEHUMANBbHAA Yrpo3a HaKoMneHHoN 3Heprn, ecnu 6arapewu, B
KOTOPbIX MOXET COOEepKaTbCA ONAacHbIA YPOBEHb 3HEPIMMW, NOABEPralTCA HEHOPMAarbHBIM YCIOBMAM;

5) hunamyeckue oNacHOCTH: B 3aBUCMMOCTM OT KOHCTPYKLIMM CUCTEMBI CYLLECTBYET BEPOATHOCTL (PU3NYECKMX onac-
HOCTeW NpU MX (PYHKUMOHUPOBAHUM B HEHOPMATSbHLIX YCOBUAX, ECINU AOCTYIMHLIE YacTU NEPErpPeBanTCs.

B.5.5 NpoTouyHblie 6aTapeun

B.5.5.1 Obuwee onucaHne

MpoToyHass Gatapes SBNSETCH KOMMOHEHTOM YCTPOWCTBA HAKOMMEHWS 3HEPrUK, aHanoruyHbIM TOMNMMBHOMY
3MNEMEHTY, U XPaHUT CBOW aKTUBHbIE MaTepuansi B (popMe OBYX 3NEKTPONMMTOB, BHELLIHWX MO OTHOLUEHWIO K rpaHuLe pas-
pgena peaktopa. [pu UCNonbL30BaHUK ANEKTPONMUTLI MEPEMELLATCA MEXAY PEaKTOpOM U pe3epByapamiu, NpegHasHaqYeH-
HEIMUK ANSA aNeKTponuToB. [IByMA KOMMepYeCcKU AOCTYNMHBIMU TEXHOMOTUMAMM NPOTOYHLIX BaTapei SBnsSTCS LMHK-6poM U
BaHagui-penokc. LinHk-6pomHele Batapen cogepar LMHK Ha OTpUUATENBHOM 3MeKTpoae ¥ OpoMua Ha NONOXKUTENBHOM
3MNeKTpoae C BOOHbIM PacTBOPOM, coaepalummM BpoMmua LMHKA U Apyrve COEOUHEHUS, COOEPXaLLMECH B ABYX OTOEMNbHbIX
pe3epByapax. Bo BpemA 3apaga 3Heprus HakanuBaeTca B BUAE METannMYeckoro UvMHKa B aneMeHTe v nonvbpomuaa B
KaTogHOM pe3epeyape. Bo Bpems pa3psiia UMHK OKMCNSAETCH A0 oKcuaa LWHKa, a 6pom BoccTaHaenueaeTcs Ao bpomuaa.
BaHaguneBble OKUCNUTENBHO-BOCCTAHOBUTENbHBIE DaTapen coaepaT conv BaHaaus Ha pasnvyHbIX CTENEHAX OKUCTIEHWA
B CEPHOKWCNOM 3rnekTponuTe. 3apsag 1 paspag 6ataper M3aMeHseT cTeneHb OKUCNEeHWA BaHaausa B pacTBOpax 3MeKTpo-
TNATOB.

B.5.5.2 BaHagueBkle penokc-batapen

Mpwn HOpMankbHbLIX YCNOBUAX 3KCMNyaTaLUM OKUCITMTENbHO-BOCCTAHOBUTENbHbLIX BaHaoMeBbIx baTtapei Heobxogumo
YYUTBIBaTL Criedytolne oakTopbl ONacHOCTK:

a) noxapHasi onacHOCTb: UMEETCH BEPOSATHOCTL BO3HUKHOBEHUA NOXapa B 06bIYHBLIX ANEKTPUYECKUX KOMMOHEHTAX,
Takux Kak 13, BeHTUNAToOP UMK Hacoc;

b) xuMmmnyeckas onacHocTb: baTapen cogepxaT eaKyH XUOKOCTb, KOTopas MOXET NpeacTaBnAaTe yrpody besonac-
HOCTW MPX HOPManbHbIX YCNOBUAX, NP HeobxoaMMocTy 0BpalLaTeCA/MONONHATL AMNEKTPONUT Kak YacTb T0;

C) OnacHOCTb NOpayKeHWs ANEKTPUYECKMM TOKOM: npw perynapHom TO aTux BaTtapein BO3HMKAIOT onacHoCTK nopa-
XKEHUA AMEKTPUYECKMM TOKOM, ECITU OHW MMEIOT OMacHLIE YPOBHU HaNpsiKeHWa U 3HEpriuu;

d) onacHOCTb HaKOMMEeHHOW aHepruu: Bo BpeMsa TO MOXET BO3HWMKHYTbL OMACHOCTb HAKOMSEHHOW 3HEPruM, ecru
6aTtapeu He moryT BbITe M30NMpoBaHbl AnsA npoeegeHna TO unuv 3ameHbl batapen;

e) hM3nYEeCcKMe ONacHOCTU: HE MPUMEHMMO.

PaccmoTpeHWe onacHoCTel AN\ BaHaAMeBbIX peaokc-DaTapeit B aBapUiHbIX/HEHOPMAaTbHBIX YCITOBUAX 3KCMyaTa-
uuu:

1) noxapHas ONacHOCTb: eAKWE KUOKOCTW MOryT WCNapsaThes, 0bpa3sysa NerkoBocnnaMeHsLWKMeca rassl (Hanpu-
mep, Bogopoa). Takke MoryT BbITb PUCKK, CBA3aHHLIE ¢ BanaHcoM neperpeea KOMMOHEHTOB YCTAHOBKW W CO30aHUEM MO-
TEHUMaNLHOW ONacHOCTU BO3HWKHOBEHUS Noxapa npu yHKUMOHMPOBAHWI B HEHOPMAaNbHLIX YCNOBUSX;

2) XMMMYeckas onacHOCTb: CYLWECTBYET 3Ha4YMTENbHOE KONMMYECTBO arpeCCUBHBIX BELLECTB;

3) onacHOCTb MOpaXeHUsA INEKTPUHECKMM TOKOM: OMACHOCTb MOPaXKEHWA 2MEeKTPUHECKAM TOKOM MOXKET MpUCyT-
CTBOBaTb NMpW (PYHKLMOHUPOBAHWW B HEHOPMAIbHBIX YCITOBWAX, ECTNIM CUCTEMAa HaXOOQUTCS Ha OMacHOM YPOBHE Hanpsixe-
HWUA 1 IHEPTUN;

4) onacHOCTb HAKOMMEHHOW 3HEPTUW: HE NMPUMEHUMO;

5) dmanyeckme onacHoOCTW: B 3aBUCUMOCTM OT KOHCTPYKLWWM CUCTEMBI CYLLUECTBYET BEPOSTHOCTb BO3HWMKHOBEHWS
Pr3nN4ecKMX ONacHOCTEN MPW 3KCNyaTauuyM B HEHOPMaIbHbIX YCIOBUAX: €CNW AOCTYMHbIE YaCcTW NEPErpeBakTCcs; ecnm
He[oCcTaTouHbIM COPOC AaBNeHUs NMpKU Neperpeee CUCTEMbI U BbIAENEHUN ra3a MW Npy BO34EWCTBUM CMOCOBHLIX K nepe-
MELLEHMIO OMAaCHbIX YacTel, TakuxX Kak BEHTUNATOPLI UK OTKPLIThIE YaCcTW HAacoca, Npy OTCYTCTBUU OrpaskaeHui.

B.5.5.3 MNpoToyHble GaTapen Ha ocHoBe LUMHK-Bpoma (ZnBr)

MonoxeHus ob onacHOCTWM ONA NPOTOMHLIX BaTapeit Ha ocHoBe ZnBr Npu HOpMAanbHbLIX YCMOBUAX 3KCMnyaTauum
cnepyrowime:
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a) noxapHasi ONacHOCTb: He MPUMEHNMO;

b) xvMu4yeckas onacHocTb: 3TW BaTapeu cogepkar aNekTponuT ¢ BPOMUCTEIM LMHKOM, KOTOPLIA ABMAETCH KOpPO-
3UAHBIM (KUCMOTHBIM) U TOKCUYHBIM C YPOBHEM Knaccuchukalum onacHocT 3 B COOTBETCTBUU C [7]. NeKTponuT AOMmKeH
BbITe HAOEKHO repMETU3NPOBAaH B CUCTEME, TaK YTO ANA HOPMAanbHbIX YCNOBUIA 3KCNNyaTaLmMy KOHTAKT C HUM MOXET BbITh,
TONbKO ecnu Heobxoaumo nobaBnTb anekTponut B xoge TO nnu ycTaHoBKK BaTtapeu;

C) ONacHOCTb MOPaXKEHNA ANEeKTpUYecknM Tokom: npyu TO aTmux BaTtaper BO3HUKAIOT ONacHOCTH MOPaKeHUs anek-
TPUYECKUM TOKOM, ECNIM OHW HaXOAATCA MO ONacHbIM YPOBHEM HaMNPSKeHWs U 9Heprum,

d) onacHOCTb HaKOMMEeHHOW SHepPrn: He MPUMEHKMO;

e) dusnyeckne onacHoCTW: HE NPUMEHMMO.

PaccmoTperue onacHocTel Ang npoTodHbix Batapen Ha ocHoBe ZnBr B aBapuiiHbIX/HEHOPMANbHBIX YCNOBUAX 3KC-
nnyatauum:

1) noxapHas onacHOCTb: MOXET BO3HUKHYTb MeperpeB KOMMNOHEHTOB YCTAHOBKM W BO3HWKHOBEHME ONacHOCTU BO3-
HWKHOBEHMWSA NoXapa B HEHOPMarbHbIX YCIOBUSAX;

2) xvuMuYecKas onacHocTb: 3T BaTapeun cogepkaT 3NeKTPOnNUT Ha OCHOBE BPOMUCTOrO UMHKA, KOTOPLIN ABNAETCS
KOPPO3UNHbLIM (KUCMOTHBIM) M TOKCUYHBIM C YPOBHEM KNnaccudukauum onacHoCTU 3 B COOTBETCTBUM ¢ [7]. B HeHopmans-
HbIX YCNOBKUSX CreayeT cobnogare Hagnexalme Mepbl 6@30MacHOCTH MPU BO3MOXHOM pPa3fnvnBe 3aNekTponvTa,;

3) onacHOCTb NOpaMeHWs ANEKTPUHECKUM TOKOM: OMacHOCTb MOpaMeHWs 3MeKTPUHECKMM TOKOM MOXET NpucyT-
CTBOBaTb B HEHOPMAIbHbIX YCNOBUAX, €CNK CUCTEMA HaXOAUTCS Ha ONacHOM YPOBHE HaMpsKeHWUs U 3Hepru;

4) onacHOCTWM HaKOMMEHHOW 3HePrin: He NPUMEHUMO;

5) dusnyeckne onacHocTU: B 3aBMCUMOCTWU OT KOHCTPYKUMW CUCTEMBI CYLLECTBYET BEPOATHOCTE BO3HWUKHOBEHUS
hmanyeckux onacHocTel npu paboTe B HEHOPMANbHBIX YCMOBWAX: €CNi AOCTYMHbIE YacTW MeperpeBaloTcs; ecrnv He
npomMcxoauT goctatodHoro cbpoca gaBneHwn, korga cuctema neperpesaetca v obpasyeTcs ras, unu ecnu cylecTsyeT
ONacHOCTb NepeMeLleHna AeTanel, TakMx Kak BeHTUNATOPL! UMW OTKPbITbIE AeTank Hacoca, Npyv OTCYTCTBUKM 3aLUMTHBIX
KOXYXOB.

B.5.6 llutnn-metannuyeckue, TBepaoTenksHble 6aTtapeu (C-Z)

B.5.6.1 Obuwee onucaHue

Nutun-metannuyeckne Batapen, B KOTOPbIX MUCMONb30BaHbI XKUOKME 3nekTponuTel, Beinn paspaboTtaHbl 4N KOM-
MEPYECKOro MCMonNb30BaHNs, HO NMPW 3TOM OCTaBanvchb BOMPOCHI, CBA3aHHbIe ¢ 6e3onacHocTbio U pabovumn xapaktepu-
CTUKamu Npw akcnnyataumn. 3Tu batapen He pa3pabaTeiBaloT B HACTOsLLEee BpeMs ANs HakonmneHunsa aHepriu. B kommep-
Yecku JOCTYMHbIX MUTUA-MeTannuyeckux batapesx, ucnonbayemolx ang CH336, He NpUMEeHSIT XUaKkMe 3neKTponuThI.
B coBpemeHHbIX TeXHOMOrMAX NUTUIA-MeTannMyecknx Batapen UCNonNb3yT TBepAble NONMMEepHbIe 3NeKTPONUTLI, OTPH-
LaTenbHbIA ANeKTPO4 U3 MEeTannMyeckoro NUTUS U KaToa U3 oKcuaa MeTanna, Takoro Kak oKcui BaHaaws, B COYETaHWM C
COMbio NUTUS 1 NoNMMepoM AnA hopMUPOBaHWA MMACTUYHOMO KoMMNo3nTa. [na akTueauum nUTUn-meTannuyeckne bata-
peun Tuna SPE!) nomkHel BbIT HarpeTsl 4o TemnepaTypbl ot 60 °C go 80 °C.

PaccmoTpeHue onacHocTell Ana nuTUA-MeTannuyecknx 6atapeil Nnpu HopMarbHbIX YCNOBUAX IKCNNyaTaunm:

a) noapHas onacHOCTb: CYLUEeCTBYeT BEPOATHOCTE BO3HUKHOBEHUS NOXapa, eclnv B akkyMynaTopax MMeloTcs Ae-
dheKTbl UMK Npu HenpaBunbHON paboTe aNeMEeHTOB YNpaBneHns, KOTOpele AOMKHEI NPENATCTBOBATL TENIOBOMY PA3roHy
aKKyMmynsTopoB. CUCTEMbI AOMKHBI BbiTh OLEHEeHb! Ha NPeaMEeT UX CMOCOBHOCTM NPefoTBpaLLaTh pacnpocTpaHeHne Bo3-
ropaHus u3-3a Hanu4ma aTnx gedexTos;

b) xumunyeckas onacHOCTb: AaHHbIe O 3Ha4YMTENbHbIX NPAMbIX ONAaCHOCTAX OTCYTCTBYIOT;

C) ONacHOCTL NMOPaXEeHWUs ANEeKTPUYeCKUM TOKOM: Npu npoBedeHun TO aTux GaTapeil BO3HMKAKT ONacHoCTH nopa-
XeHWA aNeKTPUYECKMM TOKOM, eCMN OHW HaXOLATCA NOL, ONacHbIM YPOBHEM HaMpPsiXKeHWs 1 3Hepruu;

d) onacHoOCTW HaKoMMeHHOW dHepruu: Bo BpeMsA nposefeHus TO BO3MOMHbI PUCKW, CBA3AHHLIE C HAKOMMEHHOW
3Hepruen, ecnu 6atapeun He MoryT BbiTe n3onuposaHbl AnA TO WNKU 3aMeHbl;

e) chuanyeckme onacHOCTU: He NPUMEHUMO.

PaccmoTpeHue onacHocTel ang nuTMil-mMmeTannuyeckux batapei B aBapMHbIX/HEHOPMAarbHbIX YCITOBUAX 3KCMITY-
aTauumu:

1) noxxapHas onacHOCTL: BO3MOXEH TEPMUYECKMIA pa3roH, ecnn napaMmeTpbl akkymynsaTopos BaTapeun BeIXOAAT 3a
npedenksl COOTBETCTRYIOLWMX paboynx 30H B pe3ynbrate HeHOPMarnkHbIX YCNOBUIA M eCnk X HE OLEHWBAIOT Ha crnocob-
HOCTb MPEeAoTBpaLLaTh pacnpocTpaHeHWe BO3ropaHua ns3-3a cKpbiThix gedekTos. Kpome Toro, BO3MOXHbI MoXapbl 1M3-3a
BEPOATHOCTM BO3HWKHOBEHMWA KOPOTKOMO 3aMbIKaHWA B HEHOPMarbHbIX YCNOBUAX 3KCMnyaTauuu;

2) xMMM4ecKas onacHOCTL: CyLLeCTByeT NoTeHUWaneHas onacHOCTL BO3AeNCTBUA BOALI HA METAMMUYECKUA TUTUIA;

3) onacHOCTb MopaMeHUs: SNEeKTPUYECKMM TOKOM: OMAacHOCTb MOPaXeHWs 3NeKTPUYEeCKUM TOKOM MOXKET NpuCyT-
CTBOBaTL Npu paboTte B HEHOPMAaNbHLIX YCIOBUSAX, ECNW CUCTEMA HaXOAUTCS HA ONAcHOM YPOBHE HanpsiKeHWs 1 SHEPTAW;

4) onacHOCTW HAKOMMEHHOW 3HEePrun: MOXET CYLWECTBOBaTb NOTEHUManbHas ONacHOCTb HAKOMMEHHOW 3HEPrUW,
ecnu BaTapeu, KOTOpble MOTYT COAepaTb OnacHbIe YPOBHWU SHEPrUW, NpW aKCNnyaTauumn NogBepratTcs BO3AEWCTBUIO He-
HopMmankbHbIX ycnoBuiA. MNoepexaeHHble Gatapen MOryT cogepXaTb HaKoNeHHYH HEPruio, NOTEHUMaNbHO OMacHy Npu
yaaneHun, ecny He NPUHATbL Mepbl MPefOCTOPOXHOCTH;

1) Solid polymer electrolyte — meepdkill nonuMepHsIl anekmpoaum.
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5) Cbl/‘ISI/I‘-IeCKME.‘ ONacHOCTWU: B 3aBMCHMMOCTK OT KOHCTPYKUWW CUCTEMbI CYLLEeCTBYET BEPOATHOCTb BO3HMKHOBEHWA
CbVISW-IECKMX onacHocTen npu pa60Te B HEHOpPMaIbHbIX YCNOBUAX, €CnN OOCTYNMHbBIE YacTW NeperpeearTca unn npu Ha-
NNHYUK OBUXKYLLUXCA ONaCHbIX yacTel, Takux Kak BEHTUNATOPLI, NPU OTCYTCTBUU OFpa)K,D.EHMﬁ.

B.6 Opyrue TexHonoruu
Opyrue TexHonorum OyayT A06aBnNATLCA B AaNbHEWLWEM N0 MEPE MPOMBILLIEHHOTO OCBOEHUS.
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MpunoxeHwne C
(cnpaBo4Hoe)

MonHomaclwTabHble orHeBbie UcnbiTaHMA Ha CH33b6

MonHomacwTabHoe orHeBoe ucnbiTaHue CH33E npegHaszHayeHo ONs OUEHKW OrHeBbIX xapaktepuctuk CH3I3b6,
KOTOpas noasepraeTca TeNNOBOMY pasroHy. [lonyyYeHHble gaHHble MoryT 6biTh MCMONbB30BaHbI ANS OnpeaeneHus 3allnThl
OT noapa ¥ B3pblBa, Heobxogumow npu yctaHoeke CH33B. MNpumep Takoro Tuna mMetoda WUCnbiTaHWia NpueeaeH B [9].

McnbiTaHne MHULMMPYETCA NyTEM YCTAHOBMEHWSA YCIOBWA TEMIIOBOMO pa3roHa, KOTOpoe NPUBOAMT K BOCMNaMeHe-
Huo B CH33E. MeTog ncnbITaHWii, onucaHHbIN B [9], COCTOUT U3 HECKOMbKWUX 3TarnoB: UCNbITaHWE Ha YPOBHE aKKyMynaTo-
POB; UCMbITAHUE HAa YPOBHE MOLYMEN; UCNbITAHWE HA YPOBHE GNOKOB U UCMbITAHWE Ha YPOBHE YCTAHOBKW. 3Tanbl UcnbiTa-
HUIA HA YPOBHE aKkKyMyNsATOPOB U MoAyNel ABnaAwTcA atanamu cbopa nHdopmMaummn 4na UChbITaHWn Ha ypoBHe GrOKOB 1
YCTaHOBKW. Hike npuBegeHa nHdopmaLums, chopMUMPOBaHHaA B XO4€ 3TUX MCMbITaHWIA:

a) YypOBeHb aKKyMynaATOpa: OTOEMNbHLIA akKyMynaTOp BbIBOOWTCS M3 CTPOA Takum obpas3om, YTO MpUBOAMT K Te-
MNOBOMY PasrOHy W BO3ropaHuio ¢ NMOMOLLLI NMOAXOAAWEro METOAA, TAKOro Kak BHELHWA Harper. PermctpupyoT Takue
OaHHbIe, KaK CodepKaHue BhiAENAeMbIX ra3oB, TEMNepaTypa nNpy CTpaBnNUBaHUKM U TEMNepaTypa Npu TENMOBOM Pa3roHe;

b) ypoBeHb MOOYNA: OAWH WUNKW HECKOMNbBKO akkymynaTopoB B Mogyne CH3O3b ewiBogaT n3 cTpos cnocobom, onpe-
[O€eneHHbIM BO BPEMS UCTbITAHWIA YPOBHA akKyMynaTopoB. POPMUPYIOT TakMe AaHHble, KaK pacnpocTpaHeHne BO3ropaHms
B MOAyne, TeMNepaTypa B BbIBEAEHHOM U3 CTPOS aKKyMYIATOPE WM OKPYKaKoLMX akKyMynaTopax, CoOepKaHve Bbliaense-
MbIX FA30B WM [aHHbIE O BbIOENEHUM TENMa;

c) ypoBeHb bnoka: CH33b B cbope ycTaHaBnMBalT B OKpyXeHWUM UeneBbix (Hanpumep, pukTueHblx) CH336 u
CTEH Ha pacCTOSHUW, Kak 3TO npeanonaraeTcs npu ee yctaHoeBke. [poBepka ypoBHS MOZyns NMOBTOPSIETCA Ha MoAyne,
pacnonoxeHHoM B Haubonee HebnaronpusaTHom Mmecte CHI33B. ®opmupytoT Takve gaHHbIE, Kak TeMnepaTtypa BHYTpU
CH33b, Ha okpyxatLwwmx cteHax v uenesbix CH33b; Bo30eNCTBYOLWMIA Ha CTeHbl M LeneBble CHO3b TennoBor NoTokK;
HabrogeHue 3a pacnpocTpaHeHvem BosropaHns oT CH33b k ueneBbiM 4acTam 1 cTeHaMm, a Takke HabnogeHre 3a B3phbl-
BaMy UNi CBMOETENLCTBAMW NOBTOPHOMO Bo3dropaHusa B CHI33E; TennoebliaeneHve, cogepaHne rasos;

d) ypoBeHb YyCTAHOBKMW: JAHHOE UCMLITAHWE ABMNSAETCS MOBTOPEHUEM UCMBITAHUS Ha YPOBHE Broka ¢ UCMBITAHUEM,
NPOBCAVUMBIM B MOMELLEHUN ANSA UCMBITAHWA U C YCTAHOBMNEHHOW CUCTEMON NOXApOTYLUEHUA, a TakKe ¢ NMubbiMKu noa-
BECHbIMW Kabensmun (KOTopble MOTyT NMPUBECTW K pacnpocTpaHeHuio orHdA). VcnbiTaHne npegHasHavyeHo AnA NpoBEPKA
cucTeMbl NoxapoTyweHua ana yctaHoekn CH33E. ®opmupyioT Takme gaHHble, kak TemnepaTtypa BHyTpn CHO3B, Ha
OKpyXatoLlwmx cTeHax u uenesbix CH33B; nagatowmii TennoBow NOTOK Ha CTeHbl ¥ uenesbiM CH33B; pacnpocTpaHeHve
Bo3ropaHua oT CH33b k ueneBbiM 06bekTam, CTeHaMm Unu nogBecHblM Kabernsim u niobble HabrmwgaeMeble B3pblBHbIE
VHUMOEHTBI Unu NoBTopHoe BocnnameHeHe B CHI3E; cogepxumoe BoiAeNALWMXCH ra3os (npu HeobxogumocTu) U Bbl-
OeneHwus Tenna.

[aHHble n gpyrue cBegeHWs, chOpMUPOBaHHLIE B Pe3ynbTaTe YKa3aHHbIX Bbillle 3TanoB WUCMbITAHWIA, UCMOMb3YHT
AnNa onpefeneHns NPUrogHoCTM Mep 3alUMThbl, NpUMeHsAeMbIX B ycTaHoBke CH33b. K HUM oTHOCAT cnegytowme:

1) KOHTpPOMb paszmepa, paccTosAHUA pasgeneHus M MakcumanbHoro ynucna CH33b ana yctaHoBKM Ha OCHOBE AaH-
HbIX, cCOBpaHHbIX BO BPEMST UCMLITAHWIA;

2) NpPUro4HOCTb KOHCTPYKLWUKM YCTAHOBKW Ha OCHOBE M3MEPEHHBIX TEMNepaTyp U HabnaaemMoro pacnpocTpaHeHns
OrHS;

3) npurogHoCTb CPEACTB NoXapoTyweHua ansa yctaHoekn CHO3B Ha ocHoBe Temnepatyp v Habniogaemoro pac-
NPOCTPaHEHWS OTHS;

4) NpoeKkTUpoBaHWe BEHTUMALWMM, 3alWMThl OT BbIOENSIOWMXCs ra3os U gedonarpaLum, HeobxoauMoi B pamkax ycrta-
HOBKW B COOTBETCTBUM C AENCTBYHOLLMMY B ONpefeneHHOM perMoHe HOpMamu 1 npasuiaMy Ha OCHOBE WHdbopmaumy o
BblAENEeHUN rasa;

5) pacnonoxeHue n TMN obHapy:k1BaemMoro rasa B yctaHoBke CHO3b Ha ocHoBe uHopmaumm o BelAeneHm rasa;

6) npotmeonoxapHas asepb CHO3E gomxHa ObiTh BbiOpaHa Tak, YToGbl NoXapHbIe MO el BOCMONb30BaThCs.
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MpunoxeHune D
(cnpaBo4Hoe)

MeToAbl UCNLITAHWIA ANA 3alWWUTLI OT ONacHoOCTel,
BO3ZHMKAKOLMX OT OKpYyXalolen cpeabl

D.1 O6wme nonoxeHnsa

B HacTosilee npunoXeHue BKMHYEHbl METOOLI UCNBLITAHWI ANA NoATBEPXAeHUA cooTeBeTcTBuA 8.2.9.1, 8.2.9.2 u
8.2.9.3. OHu ocHOBaHbI HA METOAAX UCMBITAHWKA, ycTaHOBMeHHbIX B [10].

D.2 YcTaHOBKM Hapy»XHOro paamMmelleHnA, nogBepXeHHble BO30EWCTBUIO Bnaru

Wcneitanne CH336, npegHaszHavyeHHOW 4NS YCTaHOBKM HAa OTKPLITOM BO34yXe, rde Ha Hee OydeT BO3AeWCTBOBaTb
OnpefeneHHbIl ypoBeHb BNaXHOCTU, A0MKHO ObITh MPOBEAEHO B COOTBETCTBUM C €€ XapaKTEPUCTMKAMKU YCTOWYMBOCTK K
BO3AENCTBMIO BHELHUX (haKTOPOB, YKasaHHbIMW B NaCMOpPTHbLIX AaHHLIX M MHCTPYKUWAX no ycTaHoBke CHI3B.

McnbiTaHMs Ha nbineenaro3allyeHHOCTb crnegyeT NpoBOAWTL B COOTBETCTBMKM CO CTa@HO4ApPTOM Ha CTeneHb 3a-
WwnTel, obecnevnBaemon kopnycamu (koa IP) cornacHo FOCT 14254 (unv ApyruM COOTBETCTBYIOLLMM CTaH4APTOM, Mpu
HanM4MM) Ha OCHOBaHWMW XapPaKTEPUCTUK CUCTEMEI, YKa3aHHbIX B nacnopre.

Mo 3aBepLueHnn ucneiTaHus obpasey AomkeH ObiTb NOABEPrHYT WCMbITAHWAM HA CONPOTUBIEHWE 3MEKTPUYECKON
nzonsaumm B 8.2.1.5 (Mnn gpyroMmy COOTBETCTBYHLLIEMY CTaHAAPTY, NPV HANWYUK) U MPOBEPEH HA HANUYME TEX NPU3HAKOB
BOAb! B CUCTEME, KOTOPbLIE MOTYT NMPMBECTU K ONacHOMY COCTOSHUIO CUCTEMBI.

B pesynbrate Bo3aencTBUA BOAbI HE AOMKHO ObITh MPU3HAKOB HAaNMMYKUs BOAbLl HA AeTansx, KOTOpbIe MOryT MPUBECTH
K ONacHOCTW, a TaKKe He JQOMKHO ObITb YMEHBLLUEHWA NPOMEXKYTKA UMK pa3pyLUEeHUS/YXYOLIEHUS YPOBHSA M30MALWN.

D.3 HapyxHasa ycTaHOBKa BGNU3n MOPCKOW cpenbl

McnbitaHne CH33B, npenHasHayeHHOW ONsS YCTAHOBKM Ha OTKPLITOM BO3dyxe BOMW3WM MOPCKOW cpefdbl B COOT-
BETCTBMW C UHCTPYKUMAMK NO YCTaHOBKe, r4e oHa OydeT nogeepratbCs BO3OEWCTBUIO CONAHOMO TymMaHa, QOMKHO BbiTh
NpPOBeAEHO, KaK yKasaHo HUxe.

CH33b gomkHa BbiTe UCNbITaHa B COOTBETCTBUM C [6] AN YPOBHSA XecTkocTy 1 unm 2.

Mo 3aBepeHnn ucneitaHun CH33B gomkHa BbITe NogBEpPrHyTa UCMbITAHWAM Ha CONPOTUBMNEHUE ANEKTPUYECKON
naonauumn cornacHo 8.2.1.5 (Mnw gpyroMy COOTBETCTBYIOLLEMY CTaHOapTy, NPW Hann4yuK), 4Tobbl onNpeqennTb, YTO U30Ms-
UMsa He noBpexaeHa Takum 0bpa3om, YTO 3TO NPMBEZET K ONAaCHOCTW NOPaKEHUS ANEKTPUYECKNM TOKOM.

CH33b6 nomkHa BbITe NpoBEpeHa Ha Hanu4yre NPU3HaKoB NOBPEXOEHWUS B pesyrnkraTe BO3AeWUCTBUA COMKW, KOTopble
MOTYT YKa3blBaTb Ha MOTEHUManbHy yrpo3y 6e3onacHoCcT (HanpyuMep, KOppo3na JeTanei, KoTopas MOXeT NPpUBecTU K
ocnabrneHuio KpenneHma unu obonoYkw, NoBpexaeHnio naonsauuun). B paboyem coctoaHum CH33E gomkHa dyHKUMOHN-
poBaTk ANA OnNpefeneHns Toro, YTo CUCTEMAa MOXKET AenaTe 910 6esonacHo.

B pesynerarte ncneitanns CHIO36 He gormkHa MMeTh NOBPEXAEeHNA OT BO3OENCTBUA CONAHOMO TymaHa, KOTOpoe Mo-
EeT NPUBECTM K TaKUM ONaCHOCTAM, KaK MopadKeHWe 3MeKTPUYEeCKMM TOKOM, Neperpes v noBpexaeHue, Kotopble MoryT
NPUBECTU K (PU3NYECKOW ONacHOCTK.
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MpunoxeHue E
(cnpaBo4Hoe)

WUHdopmMauunsa ansa nposepku ynpaeneHus 6e3onacHoCTbIO
¥W3HeHHoro yukna CH33b6

E.1 O6wune nonoxeHns

HacTosdwee npunoxeHne NpefocTaBnAeT 3aMHTEpPecOBaHHbLIM CTOPOHaM Mo akcnnyataunn U TO CoOTBETCTBYIO-
Lyt nHdopmMauuio ans nogaepxaHua 6esonacHoctn CHI3E B TeyeHue Bcero cpoka ee cnyx6el. YTobbl coxpaHuTb
CH336 B BesonacHoM cOCTOSAHMM, 3aMHTEPECOBaHHbLIE CTOPOHLI, OTBEYAIOLLME 3a ee SKcnnyaTauuio U obenykveaHuve, a
TaKkke U3roTOBUTENMW W UHTErPaTOPL! AOMKHLI NOOAEPKMBATE CBA3b U COTPYAHWYATE OPYr C APYroM, YTobbl MCNONb30BaThL
MHOPMAaLMIO, U3NOXKEeHHYI0 B HACTOALLEM NPUIOXKEHUN.

E.2 Obwiee BBegeHue

B TeueHme cpoka cnybel CH33E xumnyeckoe coctoanne N3A3 NOCTOAHHO U3MEHAETCA U3-3a NPOLIECCOB 3apaaa,
paspsda W yxydweHus BcnedcTeve ee usHoca. Paboune n obenyxusaowmii nepcoHan CH336 Takke MoryT Bpems oT
BPEMEHWU MEHATBLCA.

Moatomy Heobxoaumo npedoTBpalLaTe MHUMAEHTHI C MOMOLLBI yripexaatLero noaxona. Oxugaetca, Yto byaet
VMETb MECTO COYETaHME MOCTOAHHONO MOHUTOPUHra AaHHbix o coctoaHun CHO3E no cetu cBasw (Hanpumep, WHTep-
HET-BELLEN) U MOCTOSIHHOrO HabnwpeHus paboTHUKaMW (Hanpumep, MPOCMOTP BWUAEOHAbMWOEHWNA, naTpynupoBaHue
Ha mecTe). Taicke HeobXOAMMO COXpaHATL BCe PYKOBOACTBA, Habopbl 1 cpeacTea Ang obecneyveHua He3onacHoOCTU He-
0by4YeHHOro nepcoHana 1 HaceneHus.

E.3 MNpouecc akcnnyaTtaumy U TeXHUYECKoro obcnyxBaHus

Mpouecc akcnnyataumm 1 TO CH33B pormxeH perynupoBaTbCs PYKOBOAALWMMK MPUHUMNAMW, PYKOBOACTBaMM,
OLEHKOW PUCKOB W NMPUMEHEHUEM HaUWOHarbHbIX W crneluankbHbiX Npaeun B cootTBeTcTBun ¢ 7.13.1.2 1 pasgenom 9. 31a
npoueaypa AormkHa BbITb rapaHTUMpoBaHa TpeTbe CTOPOHOM ONA noaTBepaeHus Toro, 4To CH33EB mMoxeT noggepu-
BaTbCS W AKCMNyaTUpoBaThCcA B 6830MacHOM COCTOAHUM.

E.4 NnaHoBoe obcnyxuBaHue

[MnaHoBoe TO cneayeT NpoBoAMTL B COOTBETCTBUM C 7.13.1.3. [JononHUTENEHLIE peKoMeHOyeMble MEeTOb! NnaHo-
Boro 7O onucaHbl HYXe.

WaoeHnTudukaumoHHble aaHHele (1D) akcnnyatupylowero n obecny>KunBatoLLero nepcoHana AoMmKHbI BbITe 3aperncTpu-
poBaHbl BMecCTe ¢ kBanvdmkaumen 1 sanucamm ob obyyenunn. Bece ngeHTUdmkaTopel 3KkCnnyaTupyrowero n obenyxmeaio-
LLlero nepcoHana ormkHbl BbiTe 3anucaHbl Kakabli pas nocne nposegenus TO.

Bce 3aMeHbl pacxogHbiX MaTepuarnosB W BbINOMHEHHbIE MHKeHepHble paboTkl JOMKHbI BblTh 3athUKCUMPOBaHbI Kak
vHdopmauns o nposegerHun TO.

Bo Bpems TO Ha MecTe YCTaHOBKM JOMKHbI BbITe BEINONHEHLI CREAYIOWME ONepauum:

- MoaTBep¥AdeHWe NpPaBUMbLHOCTU paboTel MOACKCTEM W KpenneHnid NoacucTem;

- noaTeepx¥aeHue PU3NYECKoro N MHOpPMaLMoOHHOro obMeHa mexay nogcuctemMamu;

- MpoBepKa YUCTOTE! (PUNETPOR B NOACKMCTEMAX KOHAULIMOHUPOBaHWA BO3OYXa,;

- nposepka paboTkl M3MepUTENBHBIX NPUOOPOB, aBTOMaTUYECKMX BeIKMOYaTenei u NogcncTeM KOHAWLMOHWPOBa-
HWUA BO3OYXa;

- BUW3yanbHbIA W 3KCNNyaTaUMOHHLIA KOHTPONb U, Npu HeobxogmmocTu, odncTtka [13A3 (Hanpumep, yoaneHue Ha-
CMNOEHWIA, TAKWX KaK NPONUTLINA NEKTPOMUT, PR3k BOKPYT KNEMM, NPOAYKTEI MUrpaLMn U KOPpo3uu);

- MpoBepKa HagexXHOoCTW kabens B COOTBETCTBMM C NPUMEHUMbIMKU CTaHOapTamu;

- KOHTporb pabotocnocobHocTH noacucTemsl HBKB B COOTBETCTBUM C NPUMEHUMBLIMK CTaHOapTamu;

- nposepka paboTocnocoBHOCTM CUCTEM MOHUTOPWUHIA B LIENOM;
ayouT pabotocnocoBHOCTU NodcUcTEMbI OGHAPYKEHUS, NOXKAPOTYLUEHUA W NOXAPHOW CUrHanu3auuu B COOTBET-
CTBWW C MPUMEHUMbBIMK CTaHAAPTaMM.

E.5 NWamepeHne U MOHUTOPUHI HAOEKHOCTU CUCTEMbI
M3mepeHre 1 MOHUTOPUWHT HAAEXHOCTU CUCTEMBI AOMKHbI BbITe NpoBeaeHsb! B cooTBeTcTBUM ¢ 7.13.1.4.

E.6 Oby4yeHue nepcoHana

CnegyeT npoBoAWTE Nepuoguyeckoe obyyeHre nepcoHana B COOTBETCTBMW C PYKOBOACTBOM MO 0BYYEHUIO TEXHU-
ke BesonacHocTH, paszpaboTaHHbIM cornacHo 7.13.1.5. YUTtobel nogaepxueate ycnoeus beazonacHoct CH336, gomkHbl
BbITb NPEeAYCMOTPEHBI HE TONMbko 0bLwenpuHAToe 0ByYeHne No TexHUke 6e30NacHOCTM, HO M TPEHUPOBKM MO NOArOTOBKE
K OEACTBUSIM B YpE3BbIYalHbIX CUTyauusix. Hanpumep, B cnyyae HEMCNpaBHOCTM MOOCUCTEM aBTOMaTUYeCcKoe CPencTBo
NoXapoTyLeHWs MOXeT He paboTaTe Ha noxape, noaToMy HeoBxogumo oBy4nTb MPOLIECCY PYYHOTO MOXapoTyLUEeHWs.
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370 0By4eHWe OeUCTBMAM B aBapWitHbIX CUTYaUMaxX cnedyeT NpoBoAWTE PYKOBOAWUTENK 06bekTa UNM PyKOBOAUTENIO Mo
3KChnyaTaumm.

E.7 YacTu4yHOE uameHeHue CUCTeMbI

YacTu4yHoe naMeHeHue NogcucTeMbl UK YCTPOMCTBA AOMKHO BbiTh OTMEYeHO B cooTBeTcTBMM ¢ 7.13.2. MNpu npoBe-
OEHWUU KOHTPOMbHBIX UCMbITAHWIA NOCHEe YaCcTUYHOW 3aMeHbl CUCTEMBbI CreayeT obpaTuTb BHUMaHME Ha acnekT 6e3onacHo-
cTu. MNomexu 1 puck B3aMMHOTO BNUSHUS MeXay NogcucTeMamMu, pyck pacnpocTtpaHerus Tenna u AMC TpyaHo npoBepuTs
nepes KOHTPOINbHBLIM UCTLITAHWEM, NO3TOMY PYKOBOAUTEMNO 06beKTa UMy pyKOBOOAWUTENK MO 3KCMnyaTauun Heobxoaumo
YOENWTb BHUMaHWe YCroBuaM 6e30nacHOCT He TOMbKO C MOMOLLBK NOATBEPXKAAaLWEro UCMbiTaHWs, HO U NyTEM NpoBe-
POK nocrne NnoATBep:KaalLLero UCNbiTaHWs B Te4eHWe HECKOMNbKMX YacOoB MIMN HECKONbKMX Heaenb.

E.8 MNepecMoTp KOHCTPYKLMUN

[MepecmoTp KOHCTPYKUKMKM BesonacHOCTK AomkeH BbiTh BbiNoMNHEH B cooTBeTCTBUM ¢ 7.13.3. Bo Bpem#a aToro npouec-
ca crneflyeT obpaTWTb BHUMaHWe Ha obnacTb npuMmeHeHus CH33B. MNpu 3ameHe noacUcTeMbl LENMKOM crieqyeT nepecmo-
TpeTb NpoekT 6e3onacHOCTWU. B HEKOTOpPLIX criydasax 3ameHy BHYTPEHHWUX YCTPOMCTB NOACUCTEM HEODXOAMMO BbINOMHATL
C NepecMoTpoM npoekTa 6e30nacHOCTM HECMOTPS Ha ero TPYA0EMKOCTb, Tak Kak 3TO MOXET ObITb NPUYMHON MHUWAEHTOB
CH33B. MNoatomy pykoBoauTenio obbekTa UK pyKOBOAWTENIO MO 3KCNNyaTtauuu crnedyeTt 3apaHee obpaTuTe BHUMaHWE
Ha BNUsHWE OoTHocUTernbHO 06Len GesonacHocT CHI3B. OHKM gomkHbl 06PaTUTLCA K CUCTEMHOMY WMHTErpartopy unu
N3roTOBUTENK C nNpocbboii NnpoBecT aHanm3a puckoB BezonacHoct CHA3B (Hanpumep, ABIMKO v 1. 4.). B yactHocTw,
cnepnyeT 3anpaluvBaTh aHanu3a npyv 3aMeHe CUCTEM 3alUMThl, YNPaBeHns U KOHTPOns, a Takke obopyaoBaHua anga obe-
cneyeHusa Be3onacHocTy.
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MpunoxeHue F
(cnpaBo4Hoe)

3Haku beszonacHocTu CH33b6

3Hakn 6e3onacHocTK cnegyeTt NPMMEHATH B COOTBETCTBUM C PE3YNILTATOM NPOoLEcca OLEeHKN pucka (cm. pasgen 6) n
npaeunaMu, JEUCTBYIOLLUMW B ONpeeneHHOM pernoHe. PEKOMEHYETCH BKITIOHUTL, HO HE OrpaHWYMBATLCS, CreayoLLee:

- 3anacHblid BbIXOM;

- HaMMEHOBaHVe N3roTOBUTENS;

- HoMmep(a) TenedoHa(oB) ANA AKCTPEHHOW NOMOLLK;

- 3anpeT AOCTyna NoCTOPOHHUX NNLL;

- obasartenbHoe ucnonb3osaHne CH3;

- npegynpexneHve o0 Hanuyum HanpsbkeHus nepemeHHoro toka (VAC),

- NpegynpexaeHre 0 HanuyMu HanpsKeHus noctosHHoro Toka (VDC);

- Mepbl OKa3aHus NepBoOi NoOMoLLK;

- [OyroBasi BCMLILIKA M ONACHOCTL NOPaMeHUs SNeKTPUYECKUM TOKOM, HEOBX0AMMBI COOTBETCTRYOWNE CHU3;

- Tunel BaTapen;

- rasoBasl ONacHOCTb.
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MpunoxeHne G
(cnpaBo4Hoe)

Mpumep UCNLITAHUIM ONA NPOBepPKN paboTbl TEPMOKOHTPONA 3apada U paspaga

CH33b, koTopble nomelLaroTca (N0 pasMepy) B Kamepy ANs TeMNepaTypHbIX WCNbITAHWA, cneayeT noaBepratb
aTOMY TWNY UCMBITAHWUIA HEMOCPeacTBeHHO B kamepe. CHO3E nomkHa ObiTh NpoBEpeHa B paMKax TUMOBLIX UCMbITAHWUNA,
yToBbl YOEOMTLCHa B TOM, YTO 3aps W paspsd npekpawakTtcs, Korda Temnepatypa [M3A3 npeBbiwaeT TemMnepaTypHbIn
npegen, ykasaHHbli uarotosutenem. CH336 gomkHa BbITe NoMelleHa B KaMmepy, KOTOPYHO HarpeBaloT [0 MakCUMalibHON
TeMnepaTtypbl OKpyXatoLlein cpeabl AN 3apsna, ykazaHHon ana CH33b, nntoc gononHuteneHele 10 °C. CH33b gomkHa
HaxXoAWTLCH B KAMEPE AOCTAaTOYHOE KONMWYECTBO BPEMEHU AnA cTabunmsauun Temnepatypbl nepes Hadanom sapaga. Yro-
Okl onNpegenuTe, YTO 3apsaad HeBo3aMoxkeH, koraa CH33bE HarpesaeTca Bhllle yCTAHOBNEHHOW TEMNEPATYPhbl OKPYXKatoLLen
cpedbl AnA 3apsga, 4oMmkHa ObiTe NpoBedeHa nonelTka 3apaanTe CHA3BE, korga oHa HaxoguTea B HAarpeToM COCTOSIHUM.
AHanornyHbliA METOA MCMONb3YKT ANS pa3psna, cHavana Harpesasa CH33B oo makcumanbHoi TemnepaTypbl YCNOBUS
npoeefeHus paspsga nmoc 10 °C go Tex nop, noka cuctema He ctabunuanpyerca npy aToM Temnepartype. 3atem npea-
NPUHUMALOT NONLITKY paspaanTe CHI3E, utobbl yA0CTOBEPUTLCS B TOM, H4TO paspsas nNpyu TeMnepaType Bbille MakcuMans-
HOW YCTAHOBNEHHOW TeMNepaTypbl HEBO3MOXEH.
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Mpunoxenue OA

(cnpaBo4Hoe)

CBEHGHHH O COOTBEETCTBUU CCLINOYHbIX HAUMOHANBbHLIX U MeXrocyngapCcTBeHHbIX CTaHQapTOB
MeXAayHapoaAHbIM CTaHOapTaM, UCNONMb30OBaHHbLIM B Ka4eCTBe CCbINOYHbIX
B NTPUMEHEHHOM MeXayHapogHOM CTaHOapTe

Tabnuuya QJA1

QBRI cobilitiind CreneHb O6o3Ha4yeHne 1 HaMMEHOBAHWUE CCbINOYHOro
HaLVoHATIBHOIO, COOTBETCTBUA MeXOyHapoOHoro CtaHgapTa
MeXrocynapCTBeHHOro ctaHjapra

[OCT 14254—2015 MOD IEC 60529:2013 «CTteneHn 3awnThbl, 0becnednsaeMble KOXyXamMmm

(IEC 60529:2013) (Kog IP)»

[OCT 30331.1—2013 MOD IEC 60364-1:2005 «3neKTpU4eckne HW3KOBOSLTHLIE YCTAHOBKK

(IEC 60364-1:2005) 3paHuin. Yactb 1. OCHOBHbIE NPUMHLUMNGI, OLEeHKa oBLLMX XxapakTe-
PUCTUK, ONpeaeneHns»

[OCT 31610.7—2017 MOD IEC 60079-7:2015 «BapbiBoonacHele cpegbl. Yacte 7. 3awuta

(IEC 60079-7:2015) oBopyaoBaHUA ¢ NOMOLLLI MOBLILLEHHOW 6e30nacHOCTU «e»

[OCT 31610.13—2019 MOD IEC 60079-13:2017 «BapbiBoonacHbele cpeabl. YacTb 13. 3awuta

(IEC 60079-13:2017) obopyaoBaHWA B NOMELLEHUW MO AABMEHWEM «pP» U B NOMeLle-
HWUW C UCKYCCTBEHHON BEHTUIALNEN «V»

[OCT IEC 60079-29-1—2013 IDT IEC 60079-29-1 «BapbiBoonacHble cpegbl. YacTe 29-1. MazoaHa-
nuaatopbl. TpeboBaHMA K 3KCNNyaTauuoHHBIM XapakTepucTUKam
rasoaHanm3aTopoB rOpHYUX ra3oB»

[OCT IEC 60079-29-2—2013 IDT IEC 60079-29-2 «ATmocchepbl BapbiBoonacHele. Yacte 29-2. lNa-
3o0aHanusaTtopbl. Beibop, MOHTaX, NpUMEHEHWME W TEXHUYECKOE
o6CnyKMBaHWE razoaHann3aTopoB roplYMX rasoB U KUCIopoaay

[OCT IEC 60079-29-3—2013 IDT IEC 60079-29-3 «ATmocdepa B3pbiBoonacHas. Yacte 29-3. lNa-
30Bble OeTeKTopkl. PyKOBOACTBO Mo dhyHKUMOHanNbHOW Bezonac-
HOCTUW CTaLUMOHapHbLIX cUCTeM 0BHapy:KeHuA rasza»

[OCT IEC 61000-6-7—2019 IDT IEC 61000-6-7:2014 «3nekTpoMarHutHas cosmectumocTs (EMC).
YacTte 6-7. Obwme ctaHgapThl. TpeboBaHMA K MOMEXOYCTONYUBO-
cTu 0DopynoBaHUA, NpenHa3HaYeHHOoro Ans BbINOMHEHWUS hyHK-
LUMIA B CMCTEME, CBAZAHHOW ¢ Be30nacHOCTLI0 (hyHKUMOHanNbHasn
©ez30nacHOCTb) B MPOMBILLNEHHBIX MOMELLEHUAX)

[OCT IEC 62368-1—2014 IDT IEC 62368-1:2010 «Ayauo/engeo, obopyooeaHue uHopmauun-
OHHbIX M KOMMYHWKaUWOHHBIX TexHonoruiA. YacTte 1. TpeboBaHns
BbezonacHocTU»

MOCT IEC/TS 61000-1-2—2015 IDT IEC 61000-1-2:2008 «3nekTpomMarHUTHass COBMECTUMOCTb
(OMC). Yactb 1-2. Obwme nonoxeHus. Metogonorusa obecneve-
HUS PyHKLMOHANBHON 6E30MacHOCTM 3ANEKTPUYECKMX U SNEKTPOH-
HbIX CUCTEM, BKIo4aa obopygoBaHWe B OTHOLLEHWW aneKTpoMar-
HUTHbLIX ABMEHUIAY

[OCT P 27.012—2019 MOD IEC 61882:2016 «WMccnemoeaHua onacHocTh U pabotocnocobHo-

(M3K 61882:2016) ¢t (nccnepoeaHms HAZOP). PykoBogCTBO NO NPUMEHEHMIO»

MOCT P 27.302—2009 NEQ IEC 61025:2006 «AHanu3 gepesa oTkasos (FTA)»

[OCT P 27.303—2021 MOD IEC 60812:2018 «Pexumbl 0OTKasoB KU aHanui nocnencTBui

(M3K 60812:2018) (FMEA n FMECA)»

[OCT P 50571.16—2019/ IDT IEC 60364-6:2016 «HW3KOBONLTHBIE 3NEKTPOYCTaHOBKW. YacTb 6.

M3K 60364-6:2016 WcnbitaHus»
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OkoHyaHue mabnuuesl JA. 1

FOCT P 58092.5.2—2024

OB6o3HavyeHne CCbiNoYHoro

ALAOHANEHOMG CreneHb Obo3Ha4eHre U HaMMEHOBAHWE CCbINOYHOTO
e COOTBETCTBUSA MeXOyHapoaHOro cTaHaapTa
MEXrocyaapcreeHHOro craHaapra

[OCT P 50571.7.712—2013/ IDT IEC 60364-7-712:2002 «3neKTpOyCTaHOBKA HW3KOBOINLTHbIE.

M3K 60364-7-712:2002 YacTtb 7-712. TpeboBaHua K cneumanbHbIM YCTaHOBKaM UMK Me-
cTaMm KX pasmelleHus. CUCTEMBblI MUTAHWA C WCNONb30BaHWEM
thoToanekTpudeckux (PV) conHevHbix BaTapei»

[OCT P 50571.7.713—2011/ IDT IEC 60364-7-713:1996 «YCcTaHOBKW 3MNeKTpUYeckne HNU3KOBOMLT-

M3K 60364-7-713:1996 Hble. YacTk 7-713. TpeboBaHua K cneumanbHbIM YCTaHOBKaM WU
MecTaMm mx pacnonoxeHuda. Mebenb»

[OCT P 50571.7.715—2014/ IDT IEC 60364-7-715:2011 «OnekTpuyeckve YCTAHOBKW 30aHWNA.

M3K 60364-7-715:2011 YacTb 7-715. TpeboBaHuUA K cneunanbHbiM YCTAaHOBKaM M 0CODbIM
nomewernsam. OcBeTUTENBHbIE YCTAaHOBKM CBEPXHW3KOrO Hanps-
KEeHUA»

[OCT P 50571-4-44—2019 MOD IEC 60364-4-44:2007 «3neKkTpOyCTaHOBKM HWU3KOBOILTHbLIE.

(M3K 60364-4-44:2007) Yactb 4-44. 3awmta ana obecnedyeHmsa Be3zonacHocTw. 3awura
OT pe3kux OTKMOHEHWIA HAaNPAKEHUS Y BNEKTPOMArHUTHBIX BO3MY-
LLEHNAY

[OCT P 52350.29.4—2011 MOD IEC 60079-29-4:2009 «BapbiBoonacHbele cpefbl. YacTb 29-4. a-

(M3K 60079-29-4:2009) 3oaHanuaartopbl. Obwme TexHUYeckue TpeboBaHUa U MeToabl Uc-
MbITaHWI ra3oaHan13aTopoB ropioYMX rasoB C OTKPbITLIM ONTU4e-
CKUM KaHarnom»

[OCT P 57149—2016/ IDT ISO/IEC Guide 51:2014 «AcnekTbl BezonacHocTn. PykoBoaswune

ISO/IEC Guide 51:2014 yKa3aHWs Mo ux BKIMIOYEHUIO B CTAHOAPTLI»

[OCT P 58092.1—2021 NEQ IEC 62933-1:2018 «CuncTeMbl XpaHeEHUA ANeKTPUYECcKon 3Hepru
(EES). Yactb 1. Cnoeapb»

[OCT P 58092.5.1—2018 MOD IEC/TS 62933-5-1:2017 «CuctemMbl XpaHeHua anekKTpU4ecKon

(IEC/TS 62933-5-1:2017) aHeprum (EES). Yacte 5-1. CoobpaxeHusa beszonacHocT Ons cu-
ctemM EES, nHTerpupoeaHHbix B ceTb. O6Luas cneyndpurkaums»

[OCT P M3K 60664.1—2012 IDT IEC 60664-1:2007 «KoopaunHauma naonauum ans obopygosaHns
B HW3KOBOMbLTHLIX cucTemax. Yacte 1. MNpuHUmMnbl, TpeboBaHUsA 1
UCTILITAHUS»

[OCT P M3K 62305-2—2010 IDT IEC 62305-2:2010 «3awuTa oT MonHuu. YacTte 2. YnpasneHue
prcKammy

[OCT P M3K 62485-2—2011 IDT IEC 62485-2:2010 «TpeboraHmss 6e30nacHOCTM 45 BTOPUYHBLIX
barapei v BbatapeliHbix yctaHoBok. YacTe 2. CtaumoHapHbele Ba-
Tapeu»

[OCT P M3K 62619—2023 IDT IEC 62619:2022 «BTopuyHble anemeHThl 1 BaTapeu, cogepxawue

wenoYHble UK gpyrne HeKMCNoTHbIE 3NeKTPONUThI. Tpe6OBaHMF|
BeszonacHocTy ons BTOPWHYHbIX NMUTUEBLIX 2NTEMEHTOB U 6aTape|71,
npegHasHa4vyeHHbIX ONnA MCNonb30BaHMA B NMPOMBbILLUNEHHOCTN»

I punmevHyaHne — B HacToswen Tabnuue ncnonb3oBaHbl cnegywlne ycrnoBHblie obo3Ha4YeHUs CTeneHn co-

OTBETCTBUA CTaHOAPTOB:

- IDT — ngeHTU4YHbIe CTaHOapThI;

- MOD — moauduuupoBaHHble cTaHOapThI;

- NEQ — HeakBUBaneHTHbIE CTaHdapThbl.
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[1] IEC 62477-1:2012
(IEC 62477-1:2012/AMD1:2016)

[2] IEC 60364 (all parts)

[3] IEC 61936-1:2010
(IEC 61936-1:2010/AMD1:2014)

[4]  IEC 61660-1

[5] IEC 61660-2

[6] IEC 60068-2-52

[7]  NFPA704:2017

[8] NFPA 400:2019
[9] UL 9540A

[10] ANSI/CAN/UL 9540
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Bubnuorpadun

TpebosaHusi 6esornacHocmu 0515 CUMO8bIX 3M1eKMPOHHbIX MpeobpasosameribHbIX
cucmeM u obopydosaHus. HYacms 1. Obwue nonoxenus (Safety requirements
for power electronic converter systems and equipment — Part 1: General)

BnexkmpoycmaHosku HuakoeonbmHbie (Low voltage electrical installations)

OHepeemuyeckue ycmaHosku cabiwe 1 kB a.c. — Yacme 1. Obwue npasuna
(Power installations exceeding 1 kV a.c. — Part 1. Common rules)

ToKu KOPOMKO20 3aMblKaHUs 80 8CIIOMO2amerlbHbIX YCmaHOo8Kax MocmosHHO20
moka Ha snekmpocmaHyusx u nodcmaHuusix. Yacme 1. Pacyem mokos
Kopomko2o 3ambikaHusi (Short-circuit currents in d.c. auxiliary installations in
power plants and substations — Part 1: Calculation of short-circuit currents)

TOKU KOpOMKO20 3aMbIKaHUs 80 8CrioMo2amenbsHbIX yCmaHo8Kax nocmosHHO20
moka Ha anekmpocmaHuusax u noocmanuusx. Yacme 2. Pacuem gozdelicmeaull
(Short-circuit currents in d.c. auxiliary installations in power plants and substa-
tions — Part 2: Calculation of effects)

Okonoaudeckue ucneimaHus. Yacme 2-52. UcneimaHus. MensimaHue Kb: Co-
nFHOU myMaH, Uuknudeckul (pacmeop xnopuda Hampus)» [Environmental
testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium chloride solution)]

CraHpapTHas cucTema WAaeHTUMdMKaUMM OnacHocTeil MaTepwanoB [Ans
aBapvrHoro pearvpoBaHus (Standard System for the Identification of the Haz-
ards of Materials for Emergency Response)

Kog onacHbelx matepuanos (Hazardous Materials Code)

MeTog ncnelTaHus A8 OLEHKW PAcrnpocTpPaHeHns TEMMOBOo NoXapa B cucTemax
aKKyMyrnupoBaHusa aHeprin akkymynatopa (Test Method for Evaluating Thermal
Runaway Fire Propagation in Battery Energy Storage Systems)

CraHgapTt onsa cuctem v obopyaoBaHua Ansa HakonneHusa saHeprum (Standard for
Energy Storage Systems and Equipment)
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YOK 621.355.9:006.354 OKC 13.020.30
29.220

Kntoyesble crnosa: CUCTEMbI HAKOMMNEHWUA 3NEKTPUYECKOW 3HEPTN, 6aTapev1, 0e30nacHOCTb, NMUTHEBLIE aKKY-
MYINATOPDbI
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