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Mpeancnoeue

1 NMOATOTOBJIEH O6wecTBoM C orpaHUYeHHON OTBETCTBEHHOCTLIO «LIeHTp BOOOPOAHON SHEPreTUKM»
(OO0 «LleHTp BOOOPOOHON 3HEPrETUKNY ) HA OCHOBE CODCTBEHHOrO NepeBofa Ha PYCCKUA S3bIK aHIMOoA3blY-
HOW BEPCUW CTaHAapTa, yKa3aHHOro B NyHKkTe 4

2 BHECEH TexHW4eckuMm KoMUTETOM No cTaHaapTusaumm TK 029 «BoaopoaHble TEXHONOMMKU»

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHuio U MmeTponorum ot 7 Hosbpa 2024 r. Ne 1608-ct

4 HacTtoAwmMr cTaHAapT sBnsaeTcs MOOUMUUMPOBAHHBIM MO OTHOLLEHWUIO K MeXAyHapoaHOMY cTaHdapTy
M3K 62282-4-101:2022 « TexHONOTMM TOMMMBHLIX 3rieMeHToB. YacTe 4-101. OHeproycTaHoBKM Ha TOMMMBHbIX
aneMeHTax Ans 3NeKTPUYecKor NogbEMHO-TPAHCMNOPTHOW TexHuKK. be3zonacHocTe» (IEC 62282-4-101:2022
«Fuel cell technologies — Part 4-101: Fuel cell power systems for electrically powered industrial trucks —
Safety», MOD) nyTem nameHeHus oTaoenbHbiX hpas (CroB, CChINOK), KOTOPbIE BbiAENEHbl B TEKCTE KYPCUBOM.

CBefeHWsi 0 COOTBETCTBUM CChINOYHbIX HALUMOHAMNbHbLIX U MEXroCyaapCTBEHHbIX CTAaHAAPTOB MeXayHa-
pPOAHBIM CTAHAAPTaM, UCMOMb30BaHHLIM B KAYECTBE CChINTOYHbLIX B MPUMEHEHHOM MEXOYHapoOaHOM cTaHdap-
Te, NpUBEAEHbI B ONONHUTENBEHOM NPUnoxeHun A

5 BBEJEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambe 26 @edepanbHO20 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MEHEeHUsX K HacmosiwemMy cmaHdapmy nybrnukyemcs e exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmel», a oghuyuansHbil mekcm uameHeHul
U MoNPaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cny4yae
nepecMompa (3aMeHbl) Uu OMMeHbl HacmosAweao cmaxdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo & brnuxaluwieMm 6binycKe eXeMecsyHo20 UHEOPMayUOoHHO20 yKkaszamesns «HayuoHanbHble
cmaHOapmsi». Coomeemcemaeyiouasl UHGhopMayus, ysedoMIeHUE U MeKCMmbl Pa3Mewalomcs makxe 8 UH-
ghopmauuoHHoU cucmeme obLeao nonk3oeaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcemea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IEC, 2022
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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FOCT P 71772—2024
(M3K 62282-4-101:2022)

HAUWMOHANBbHBIA CTAHOAPT POCCMUMCKOWMW PEOQEPALUMN

TEXHONOIMU TONNMUBHbLIX 3NEMEHTOB
YacTtb 4-101
OHeproycTaHOBKW Ha TOMMNMUBHbIX 3fIeMeHTax
OnNA 3NeKTPUYeCKoW NogbeMHO-TPaHCNOPTHOW TeXHUKHK.

Be3onacHocTb

Fuel cell technologies. Fuel cell power systems for electrically powered industrial trucks. Safety

Oarta BeepgeHna — 2025—01—01

1 O6bnacTb NnpUMeHeHuns

CranpapTt paccmaTpuBaeT acnekTbl 6e30NacHOCTM 3HEProyCTaHOBOK HA TOMMMBHbIX 3MeMeHTax, npes-
Ha3Ha4eHHbIX ANA NpUBEAeHWs B ABWKEHWEe TeXHUYEeCKUX CPefcTB, OTIMYHbIX OT AOPOXKHBLIX TPAHCMOPTHBIX
CpencTB M He OTHOCSLLMXCS K BClOMoraTenbHbIM CUNOBLIM arperatam.

CraHgapT aensietcsa yYacTetlo cepun ctangaptoe fOCT P 56188 n oxeatbiBaeT TpeboBaHus Besonac-
HOCTW K 3HEproycTaHOBKaM Ha TONSMMBHbLIX aneMeHTax, npefHasHa4YeHHbIM AN UCMOoMNb30BaHWA B NOAbEMHO-
TPaHCMOPTHON TEXHWKE (B NOABEMHO-TPAHCMOPTHbIX CPpeacTBax) C anekTpu4eckum npueogom (cMm. [1]), 3a
NCKIOYEHNEM:

- NOObEeMHO-TPaHCMOPTHOW TEXHUKKW ONA JKCnnyaTaunun Ha nepece4eHHOn MecTHOCTH;

- nopTarnkeHbIX NOABEMHO-TPAHCNOPTHLIX CPEeACTB C HU3KOW BLICOTOW NMogbema, He npedHasHavyeHHbIX
ans wrabenMpoBaHus;

- nopTankeHbIX NOALEMHO-TPAHCMOPTHLIX CPeACTB ¢ BOMbLLIOK BLICOTOW NogbeMa ANs WTabenvpoBaHus;

- NMOOBEMHO-TPAHCMOPTHbLIX CPEACTB C NEPEMEHHLIM paguycoM OeNCTBUA (TENecKonMYeckrx) Ans aKc-
nnyataummn Ha nepece4eHHOn MeCTHOCTH;

- NMOBOPOTHbIX NOAbLEMHO-TPAHCMNOPTHbLIX CPEACTB C NEPEMEHHbLIM paguycoM OeWCTBUSA (Teneckonuye-
CKMX) ANs 3KCNnyaTauum Ha Nnepece4yeHHoW MeECTHOCTH,

- NMOOBEMHO-TPAHCMOPTHON TEXHWUKN C MEPEMEHHBIM PaanyCcoM (C TENECKONNMYECKUM MEeXaHU3MOM) Aell-
CTBUS AN Neperpysku KOHTEeMHepoB;

- NOObEeMHO-TPaHCMNOPTHbLIX CPEACTB, NPUBOAVMbIX B ABMKEHUE BPYYHYIO.

CrtaHpapT pacnpocTpaHsieTCs Ha 3HEeProycTaHOBKW Ha TOMMMBHbLIX dNemeHTax, paboTarlmnx Ha raso-
o6pa3HOM BOLOPOAE, U HA SHEPrOYCTAHOBKM C NPSMbIM METAHOMBHLIM TOMSIMBHbLIM 371€MEHTOM 4715 NOgbeM-
HO-TPAHCMOPTHOW TEXHUKWN C 3NEKTPUYECKMM NPUBOLOM.

CTtanpapT pacnpocTpaHsieTcsl Ha cnefytoliue Buabl TOMMMBa:

- razoobpasHbIil BOOOPOL;

- MeTaHon.

CraHpapT pacnpocTpaHseTcs Ha 3HEProyCTaHOBKM HA TOMMMBHBIX 3fieMeHTax, kak onpegeneHo B 3.8 1
Ha pucyHke 1.

HacTtosiwmin cTaHgapT NpUMEHUM K 3HeproycTaHoBKaM Ha TOMMMBHLIX aNieMeHTax, reHepupyloLwmuM no-
CTOSIHHbIN TOK C HOMUHANbBHLIM BLIXOOHBIM HanpsbkeHueM He Bonee 150 B, ans ncnonb3oBaHWsi BHYTpU Mo-
MEeLLEHUS 1N HA OTKPbLITOM BO34yXe.

CraHpapT pacnpocTpaHaeTcs Ha 3HepProyCcTaHOBKU Ha TOMMMBHbLIX 3NEeMeHTax, Y KOTOPbIX TOMMWBHbINA
fak Heno4BMXHO 3akpenneH NMbo Ha NogbEMHO-TPaHCNOPTHOM CPEeACTBe, MO0 Ha 3HEProycTaHOBKE Ha TO-
NIMBHbIX 3NIEMEHTaX.

MapaHune ochbuumnansHoe
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CyulecTBeHHbIe ONacHOCTK, OMnacHbIe CUTyauumn U cobbITUS, paccMaTprvBaeMble B HACTOSILLLEM CTaHZap-
Te, NpUBEdEHb! B NpUNoxeHur B.

O6nacTb NpMMeHeHUs cTaHdapTa He pacrnpoCTPaHseTCs:

- Ha cbeMHble TONMUBHLIE Baku;

- TMBpuaHbIE MOALEMHO-TPAHCMNOPTHLIE CPEACTBA, KOTOpble BKMNKOYalT ABUraTelb BHYTPEHHEro Cro-
paHus;

- 9HEeproycTaHOBKW HA TOMMMBHLIX 3NIeMeHTax C YCTaHOBKaMu pUcOpPMIUHTa;

- CMCTEMbl MUTaHUS Ha TOMMWBHLIX 3NeMeHTax, NpeaHasHa4YeHHble 4ns paboTsl B NOTEHUMansHO B3pbi-
BOOMACHbIX cpefax;

- CUCTEMbl XpaHeHWa XUOKoro Bogopoaa.

Tonnueo (Bogopop, MeTaHon) XnapareHt
IpaHnUa aHeproycTaHOBKM
< N3beiTouHoe/cBpocHoe
3 . L Tonnueo
XpaHunuwe
Tonnuea TepmoperynuposaHwe P Otxopawas soaa
‘ BHewHee nuTaHue
Cuctema Mpeobpaso-
ynpasneHus . P Batens P BLixogHas MOWHOCTL
1 nogayn Cuctema ™ Monyss 3Heprum
TOnnuBa
OkucnuTens (Bosnyx) NoAroToBKKU TOMNMMBHBIX
p| vobpabotkn 1 snementos A4
XpaHunuiwe
3HEepPrumn
s ) L 3
SHTUNALUNOHHEIN Cuctema v P BbixNnonHbie rasbl
BO3OYX 1 BeHTUNALMK »
Bopa i
a & Obpabotka
P> Cuctema
OneKTpoMarHWTHeIE W XpaHeHne BOObI ynpaeneHmua OneKkTpoMarHuTHbIE
nomexu (3MM), —» nomexu (AMN),
Bubpauus, setep, wym, Bubpauma

Oo¥Ob, Temnepartypa
PVIC)(HOI{ 1— 3Hepr0yCTaHOBI{a Ha TONNMUBHbLIX 3NieMeHTax gn4a I'IO,El'beMHO-TpaHCI'IOpTHOﬁI TEXHWKN

M punMevYyaHne — 3Heproyc:TaHDB|<a Ha TOMNMMBHLIX 3reMeHTax MOXET BKNoYaTh B cebs Bce unu HEKOTOPbIE U3
npeacTaBneHHbIX KOMMNOHEHTOB.

2 HopmaTuBHbIE CCbINKK

B HacTosweM cTaHgapTe MCnonNb30BaHbl HOPMAaTWBHbIE CChISIKM Ha criedytoliMe cTaHgapThl:

FOCT 12.4.262—2014 (1SO 1419:1995) Cnucrema ctangaptos 6esonacHocTy Tpyga. Matepmuans ans
CcpencTe WHOMBWAYANbHOW 3alWKThl C PE3VHOBLIM MMM NNacTMAaccoBLIM NOKpbiTUeM. MeToa MCKYCCTBEHHOMO
cTapeHus

rOCT 4647 MNMnactmaccel. MeTogbl onpegenexHns ygapHown BsaskocTu no Wapnu

rOCT 14254 (IEC 60529:2013) CteneHu 3awmTbl, obecnevmBaemMble obonodkamu (kog IP)

rOCT 19109 (ISO 180:2000) Mnactmaccel. OnpegeneHne yaapHoi npoYHocTy no Naoay

FOCT 24048 (MCO 2626—73) Meaob. MeTon onpegeneHusa CTOMKOCTW NPOTMB BOAOPOAHOM XPYMKOCTH

rOCT 29088 (MCO 1798—83) MaTepuansl noNnUMepHbIE A4enCThIe 3nacTudHble. OnpeneneHve ycnos-
HOW MPOYHOCTH MPW PACTAKEHNN U OTHOCUTENBHOTO YANMHEHWA NpY paspbise

rOCT 31610.0 (IEC 60079-0:2017) BapbiBoonacHele cpegbl. HYactb 0. ObopynosaHue. Obwune Tpebo-
BaHUs

rOCT 31610.10-1 (IEC 60079-10-1:2020) BapeiBoonacHblie cpegbl. Yacte 10-1. Knaccudumkaumsa 30H.
BapbiBoOnacHbIe ra3oBble cpeabl

MOCT IEC 60079-29-1 B3peiBoonacHble cpegbl. Hacte 29-1. MazoaHanuzatopbl. TpeboBaHWs K 3KCNNy-
aTauMOHHbLIM XapaKkTepUCTUKaM ra3oaHann3aTopoB ropHYMX ra3os

MOCT IEC 60227-3 Kabenu ¢ NONMMBUHWUIXIIOPUAHON M30NALMERA HA HOMMHANbHOE HamnpsikeHwe Ao
450/750 B BknrountensHo. Yacte 3. Kabenu 6e3 0bonoykn Ana ctauMoHapHOW NPOoKNaaku
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MOCT IEC 60227-5 Kabenu ¢ NOAMBUHWNXMOPWAHOW W30ONAUMERN HAa HOMWHANLHOE HanpsiKeHue [o
450/750 B BkmtouuTenbHo. YacTtb 5. Mmbkue kabenu (LWHYpbI)

FOCT IEC 60335-2-41 BbITOBLIE M aHANOrM4HbIE anekTpudyeckne npubopkl. besonacHocTb. YacTs 2-41.
YacTHble TpeboBaHUA K HAacocam

FOCT IEC 60335-2-80 BbiTOBbLIe M aHaNoru4Hble anekTpuyeckne npnbopkl. besonacHocTs. YacTts 2-80.
YacTHble TpeboBaHUA K BEHTUNATOPaM

FOCT IEC 60695-10-2 McnbiTaHusa Ha noxapoonacHocTk. Yacte 10-2. UpesmepHbli Harpes. McnbiTaHue
OaBreHVEM Luapuka

FOCT IEC 60730-1 ABTOMaTu4ecKkue anekTpudeckue ynpaenswolme yctpoictea. HYacts 1. Obwue Tpe-
GoBaHuAa

FOCT IEC 60947-3 AnnapaTypa pacnpefeneHus 1 ynpaeneHus H13koBonsTHasa. YacTe 3. Beikniouate-
nn, pasbeauHUTENN, BbIKMYATENU-PasbeanHUTEN U X KOMOMHaLMK C NPeaOXpaHUTENAMM

FOCT IEC 60947-5-1 AnnapaTypa pacnpegeneHus 1 ynpasneHusi H13KoBornsTHasA. Yacte 5-1. Annapatsbl
M KOMMYTaLMOHHbBIE 3MEMEHTbI Lenen ynpaeneHus. 3nekTpoMexaHn4eckne yCTporcTBa Lienein ynpasneHus

FOCT IEC 60950-1—2014 ObopynoBaHue nHOpMaLNMOHHBIX TexHonoruin. TpeboeaHusa BesonacHoCTU.
Yactb 1. Obwme TpebosaHun

FOCT IEC 61204-7 CTOYHUKU NMUTAHWA HU3KOBOSLTHbIE, BbipabaThiBaloLMe NOCTOAHHLIN ToK. YacTb 7.
TpeboBaHua 6e3onacHoOCTK

FOCT IEC 61508-3 ®yHKUMOHaNbHaA 6@30MacHOCTb CUCTEM 3M1EKTPUYECKUX, 3NEKTPOHHbIX, MPOrpaMmMm-
PYEMBbIX 3NEKTPOHHLIX, CBSI3aHHbIX C be3onacHocTbio. YacTe 3. TpeboBaHusA k nporpaMMHOMy obecnedeHuio

FOCT IEC 61558-1 BesonacHocTb CUMOBLIX TpaHchOpMaTOpPOB, UCTOYHWUKOB MUTaHWS, PEeakTOpPoB U
aHanornyHbix nagenun. Yacte 1. OBume TpeboBaHUS U UCMLITAHUA

FOCT ISO 1421 MaTepuansl ¢ pe3uHOBbLIM UMW NNacTMAacCoBLIM NoKpbiTUeM. OnpegeneHne paspbiBHON
Harpy3kv v yAnuHeHus Npy paspbiBe

FOCT ISO 3864-1 INpachuyeckne cumponbl. CurHanbHble LBeTa 1 3Haku besonacHocTu. YacTb 1. MNpuH-
LUUMNbl NPOEKTUPOBAHUSA 3HAKOB U CUTHAMNLHOW pasMeTKn

FOCT ISO 4675 TkaHW ¢ pe3rHOBbLIM UMK NNAcTMacCOBbLIM NOKPLITUEM. MCcMbiTaHWe Ha M3rMb Npu HU3-
KOl TemMnepatype

FOCT ISO 11114-4 BannoHsl razoBble nepeHocHble. COBMECTUMOCTE MaTepmnarnos, U3 KOTOPbIX U3roTOB-
neHbl 6annoHbl U KnanaHbl, C COAep>KUMbIM ra3oM. HacTe 4. MeToab! ncnbiTaHus ons Bbibopa MeTannm4eckux
MaTepuanoB, yCTONYMUBLIX K BOAOPOAHOMY OXPYNYUBAHWUIO

MOCT ISO 12100 BesonacHocTb MawmH. OCHOBHbIE MPUHLIMMBLI KOHCTPYMPOBaHWA. OLEeHKU pUcka 1 CHIU-
KEHUs pucka

FOCT I1SO 13849-1 besonacHocTb 060pyaOBaHUSA. SNEeMeHTLl CUCTEM YNpaBneHus, CBA3aHHble ¢ Bes-
onacHocThel. YacTe 1. O6Lme NpMHLKNEI KOHCTPYWUPOBAHUS

FOCT ISO 16010 YnnoTHeHus anacToMepHble. TpeboBaHWs K maTepuanam yninoTHeHWA, NPUMEHSeMbIX
B TpybONpoBogax u apMatype A5 rasocobpasHoro TOMvMBa W yINeBO40POSHbIX KUAKOCTEN

MOCT ISO 23551-1 MNpegoxpaHuTenu U perynatopbl s ra3oBbIX rOPenoK 1 rasockurarensHoro obo-
pyooBaHus. YacTHele TpeboraHua. HacTe 1. ABTOMaTUYECKME KNnanaHbl

FOCT P 8.585 locygapcTBeHHasa cuctema obecnedeHuss eguHCTBA U3MepeHuin. Tepmonapbl. Homu-
HanbHble CTAaTMYECKUE XapaKkTepPUCTUKM Npeobpa3oBaHus

FOCT P 27.302 HagexHOCTb B TeXHUKe. AHanus Jepesa HencnpaBHOCTEN

rOCT P 27.303—2021 (M3K 60812:2018) HagexHocTb B TexHuKe. AHanu3 BUOOB M NOCNeacTBUA OT-
KazoB

FOCT P 50571.4.41—2022/M3K 60364-4-41:2017 3neKTpoycTaHOBKWM HU3KOBOMNLTHbIE. YacTe 4-41. 3a-
wuta ansa obecneveHusa GezonacHoCcTU. 3alLMTa OT NOPAXEHWUS ANEKTPUYECKUM TOKOM

FOCT P 51354—99 (MCO 3691—80) TpaHcnopT HanonbHbIA 6espenscorbiil. TpeboeaHus Besonac-
HOCTK

rMOCT P 52350.29.4 (M3K 60079-29-4:2009) BapbiBoonacHble cpedbl. Hacte 29-4. MazoaHanuaaTtopsl.
Obwmne TexHnyeckne TpeboBaHWA ¥ MeToObl MCMbITaHUIA ra30aHanM3aTopoB roOpHYMX ra3oB C OTKPbITBIM OM-
TUYECKUM KaHaMom

FOCT P 54114—2010 lNepenBmKHLIE YCTPONCTBA U CUCTEMLI ANA XPAHEHUS BOAOPOAA Ha OCHOBE TW-
OpWOOB MEeTannos

FOCT P 56188.1 (MOK 60050-485:2020) TexHonorum TONIMBHbIX anemeHToB. YacTte 1. TepmuHonorus

rOCT P 56188.2 (M3K 62282-2-100:2020) TexHonornm TONAMBHbIX 3neMeHToB. Yacte 2. Mogynwm To-
NUBHBLIX 3neMeHToB. beszonacHocTb
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MOCT P 56188.3.100 (M3K 62282-3-100:2019) TexHonorun ToNAMBHLIX anemeHToB. YacTs 3-100. Cra-
LIMOHapHble SHEepProycTaHOBKM Ha TOMMUBHLIX aneMeHTax. bezonacHocTb

MOCT P 56188.5.100 (M3K 62282-5-100:2018) TexHonorum ToNnuBHbLIX aneMeHToB. YacTs 5-100. Mop-
TaTWBHbIE 3HEPrOYCTAHOBKU HA OCHOBE TOMMUBHLIX 3NemMeHToB. beazonacHocTb

rOCT P CO 17268 YcTpoicTea coeguMHUTENbHbIE ONS 3anpaBKU Ha3eMHbIX TPaHCMOPTHLIX CPeacTs
razoo0pasHbIM BOAOPOAHLIM TOMMMBOM

FOCT P M3K 31010 HapexHocTb B TexHuke. MeToabl OLLeHKM pucka

rOCT P M3K 60204-1 Be3onacHOCTb MallKMH. AnekTpoobopynoBaHMe MalunH 1 MmexaHuamos. Yactb 1.
Obuwwne TpeboBaHua

rOCT P M3K 60664.1 KoopauHauus nsonsauuu Ana obopyLoBaHUs B HA3KOBOMLTHLIX cucTemMax. Yacts 1.
MpuHumMnbl, TpeboBaHUA WU UCNbITAHUA

FOCT P M3K 61430 AkkymMynaTopbl 1 akkyMynsaTopHble Batapen. MeToabl MChbITaHWIA (OYHKLUMOHWPOBa-
HWS1 YCTPOWCTB, NpeaHasHa4YeHHbIX AnA YMeHbLUeHUst B3pbiIBOONAcHOCTU. CBMHLOBO-KUCNOTHBIE CTapTepHble
baTapeu

MOCT P M3K 61508-1 dyHkumoHanbHaa 6e30nacHOCTE CUCTEM 3IEKTPUYECKWUX, 3MEKTPOHHLIX, MpOo-
rpaMMUpyeMbIX 3NEKTPOHHBIX, CBA3aHHbLIX ¢ Be3onacHocThio. YacTe 1. Obwme TpeboBaHus

MOCT P M3K 61508-2 ®dyHkumoHanbHaa 6e30nacHOCTb CUCTEM 3MEKTPUYECKWUX, 3MEKTPOHHLIX, MpOo-
rPaMMUPYEMbIX 3IEKTPOHHBIX, CBA3AHHbLIX C BesonacHocTbio. Yacte 2. TpeboBaHust kK cuctemam

rOCT P M3K 61508-4 ®yHkuMoHanbHas 6e30nacHOCTb CUCTEM 3MeKTPUYECKMX, SMEKTPOHHbIX, Npo-
rpamMmmMuMpyemMblX ANEKTPOHHbIX, CBA3aHHbIX ¢ Be3zonacHocTbio. YacTe 4. TepMUHbBI U onpeaeneHus

MOCT P M3K 61508-5 ®dyHkumMoHanbHaa 6e30nacHOCTE CUCTEM 3IEKTPUYECKWUX, 3MEKTPOHHLIX, Mpo-
rpaMMUpyeMbIX 3NEKTPOHHLIX, CBA3aHHbIX ¢ beaonacHocTeo. YacTe 5. PekomeHaaUmMmM No NpUMEHEHUIO METO-
00B onpefeneHusa ypoBHeN NonHOTLI BezonacHocTr

rOCT P M3K 61508-6 ®yHkuMoHanbHaa 6e30nacHOCTb CUCTEM 3MEeKTPUHECKMX, SMEKTPOHHbIX, Npo-
rPaMMUPYEMbIX 3NEeKTPOHHbIX, CBA3aHHbIX ¢ BesonacHocTbo. YacTe 6. PykoBoacTso no npumeHeHuto FOCT P
M3K 61508-2 u TOCT P M3K 61508-3

MOCT P M3K 61508-7 ®yHkumMoHanbHaa 6e30nacHOCTE CUCTEM 3INEKTPUYECKWUX, 3MEKTPOHHLIX, MpOo-
rpaMMUpyeMbIX 3NEKTPOHHBIX, CBA3aHHbIX ¢ 6e3onacHocThio. YacTs 7. MeTogkl u cpencTea

FOCT P M3K 62133-1 AKkyMynaTopbl U akKyMynsaTOpHbIe baTtapeuw, cooepxallye LWenodYHOn unum gpy-
rMe HEKUCMOTHbIe 3MeKkTponuThl. TpeboBaHWs 6e30MacHOCTM NOPTATUBHbLIX FEPMETUYHBIX aKKyMYNATOpPOB W
BaTtapein U3 HUX NPy MOPTATUBHOM NMpUMeHeHWK. YacTk 1. CUcTeMbl Ha OCHOBE HUKens

MOCT P M3K 62391-1 KoHaeHcaTopbl NOCTOAHHOW €MKOCTU C JBOWHbLIM 3MNEeKTPUYEeCKUM crnoem ans
3MEeKTPUYECKOTO U 3nekTpoHHoro obopynoeaHusa. Yacts 1. OBlyme TeXHUYECKUE YCrOBUSA

MOCT P M3K 62391-2 KoHgeHcaTopbl MOCTOSAHHOW €MKOCTW C OBOWHbLIM 3MEKTPUYECKMM Croem ans
3MEeKTPUYECKOTO U 3NEKTPOHHOro obopynoBaHua. HacTs 2. [pynnoBbLie TEXHUYECKMe YCNOBUSA Ha KOHOEHCATO-
pbl ANAs CUMOBOTO 3MEKTPUHECKOro U 3reKTPOHHOro 0060pyAoBaHNS

rOCT P M3K 62619 AKkyMynsaTOpbl M akkyMynsiTopHele Datapewu, cogepKaliue LWenovyHon unu gpyrue
HEKWCMNOTHbIE 3NeKkTponuTel. TpeboBaHus 6e3onacHOCTM ANS NMMTUEBLIX akkyMynaTopoB 1 GaTapen ons npo-
MbILLMEHHBIX MPUMEHEHWA

MpumeyaHue — lpK NONb30BAHUW HACTOALLMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AeMCTBUE CCbINoY-
HbIX CTAHOAPTOB B MHOPMAaLUMOHHONW cUcTeME OBLLEro Nonb3oBaHUs — Ha oduumansHoMm caiiTe degepansHoOro areHT-
CTBA N0 TEXHWUYECKOMY PEryrNUpPOBaHUIO U METPOMNOTMU B CETWU VIHTEPHET UNK Mo exerogHoMy MHOpPMaLMOHHOMY yKa3sa-
Ten «HaunoHanbHblE cTaHAapThI», KOTOPLIA ONyBnMKoBaH No CocTosHWIO HA 1 AHBapSA TeKyLWEero rofga, M no BhiMyckam
EXEMECH4HOro MHhoOPMAaLMOHHOTO yKasaTens «HaunoHanbHble cTaHaapTel» 3a TekyLuwii rof. Ecnu 3aMeHeH CcebInoYHbIi
CTaHAapT, Ha KOTOPLIA JaHa HeaaTUPOBaHHAsA CCbINKa, TO PEKOMEHOYETCSH UCMONb30BaTh ASMCTBYIOLLYK BEPCUMHD 3TOrO
CTaHpapTa ¢ Y4eTOM BCEeX BHECEHHLIX B AaHHYH BEPCUK U3MEHEHMIA. Ecni 3aMeHeH CCbINOYHbIA CTaHdapT, Ha KOTopbIi
[JaHa 0aTupoBaHHas coblfka, TO PEKOMEHAYETCA UCMONL30BaTh BEPCUID 3TOT0 CTaHAapTa C YKa3aHHbIM Bbille rogoM yT-
BepaeHus (NpuHATKS). Ecnv nocne yTBepXOeHWs HAcTOSALEro CTaHA4apTa B CChINMOYHBLIA CTAHAAPT, Ha KOTOpbIA AaHa
0aTUpOBaHHAs CChINKA, BHECEHO U3MEHEHVE, 3aTparMBaloLLee NonoxeHne, Ha KOTOpOe AaHa CChINKa, TO 3TO MONOXKEHNUE
pekoMeHOyeTCcA NPUMeHATL Ge3 yyeTa OaHHOTO M3MeHeHUs. ECcnu cobiNoYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, TO Momno-
XeHWe, B KOTOPOM [1aHa CChIfKa Ha Hero, PEKOMEHAYETCA NPUMEHATL B YaCTU, HE 3aTparnBaloLLei STy CChInKY.
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3 TepMUHbI U onpeaeneHun

B HacTosiwem cTaHgapTe npuMeHeHsbl TepMuHbl no FOCT P 567188.1, a Takke cneayrolne TepMUHBI C
COOTBETCTBYHLUUMK ONpeaeneHUsiMn:

3.1 HewTaTHanA pabota (abnormal operation): PaboTa aHeproycTaHOBKM Ha TOMMMBHbLIX SeMeHTax npu
HEWCNpPaBHOCTM UMK OTKa3e Nboro MexaHM4ecKoro, 3NeKTPUYECKOro UM yNpaBnsoLero KOMMNOHEHTa, Npu
noboM BMAE HEWCMNPaBHOCTU WNK O0TKa3a, pacCcMaTpMBaeMbiX Kak AOCTATOMHO BepoATHble cobbITUSA no pe-
3ynbTaTam aHanu3a BuAoB K nocneacTteui oTkazoB (FMEA — Failure modes and effects analys), uckniwouas
cnyyanHoe pazspyLUeHWe UMK 0TKa3 KOHTEMHEPOB C NErkOBOCNNaMEHSIIOLLMMUCS XUAKOCTAMU U/UMNKU rasamMmu.

3.2 3kBunoTeHUuansHoe coeguHeHue (equipotential bonding): O6keguHeHMe TOKONPOBOOALLUX Ya-
cTel ¢ obpasoBaHMeM 2MeKTPONpPOBOAHOM Lenu, obecneymBaroLLeil aNeKTpMdeckoe HepaspbiBHOE coeanHe-
HWEe MeXOy HEeTOKOBEeoYLLMMWU TOKOMPOBOAALMMU 4acTaMU, U cnocobHoe NpoBoauTb NBOWM TOK KOPOTKOro
3aMbIKaHWS, KOTOPbLIA MOXET BO3HUKHYTb.

n punMedyaHune — 3TO OTHOCUTCA K COEMHEHWMIO BHYTPW CUCTEMbI TONMMUBHBLIX 3NEMEHTOB N MeXOy CUCTEMOW
TONNUBHBLIX 3NemMeHTOB U NoObEeMHO-TPAHCMNOPTHLIM CpedCTBOM M HE OTHOCUTCA K CpeCTBaM 3a3eMneHna caMoro noab-
€MHO-TPaHCNOPTHOro CpeCcTea, TaknuM Kak 3a3eMNALWNA pemMeHb U LWKHbI.

3.3 obpaTHbIN KnanaH (check-valve): YcTpoACcTBO KOHTPONSA TEKY4Yeln cpedbl, KOTOPOE NO3BOMNAET KuUf-
KOCTU TeYb TOMbKO B OQHOM HanpaBneHuu.

3.4 uenb, orpaHnyMBaloLlan MowHocTb (limited power circuit): Lienb ¢ NMKoBbIM HANpsi:KeHWEM Bbllle
42,4 B (30 B, cpegHekBagpaTuyeckoe 3HayeHue) unv 60 B nocTosiHHOro Toka U 3Ha4YeHWeM MOLLHOCTH Npu
paboTe Bonee 60 ¢, COOTBETCTBYIOW MM 3Ha4YeHUsaM u3 Tabnuy 2B n 2C FOCT IEC 60950-1—2014.

MpumeyaHune — Llenb HA3KOrO HANPHKEHUA NPU HOPMAaIbHBIX W MPU aBaPWIAHBIX YCMOBUSAX paccMaTpuBaeTcs
g OCT IEC 60950-1 kak uenb BezonacHoro ceepxHuskoro HanpsxeHusa (BCHH).

3.5 uenb Hu3Koro HanpskeHuA (low-voltage circuit): Llenb ¢ NMKOBbIM HanpsiKeHWem pPasoMKHYTON
uenn He Bonee 42,4 B (cpegHekBagpaTudeckoe 3HadeHue HanpspkeHusa 30 B) unu 60 B nocTtosiHHOro TokKa,
nogaeaemMoro ot batapew, TONMMBHOTO 3NemMeHTa, TpaHchopmaTopa, MMEOLEro MakCMMarbHY HOMUHATb-
Hyl MowHocTe MeHee 100 B-A u makcumansHoe BTopudHoe HanpsbkeHue 30 B nepemeHHoOro Toka, unm c
NMOMOLUBK KOMBUHaUMKM TpaHcdopMaTopa U MOCTOSHHOTO MOMHOTO COMPOTUMBIEHUA, T. €. CUCTEMbI, COOTBET-
cTeytowen FOCT IEC 61558-1.

n puMedYyaHune — U,EI'lb, nonydyeHHaa nytem NogKni4YeHuA CONpPOTUBNEHUMA nocnenoBaTenbHO C MCTOYHUKOM
HanpaXXeHWA B Ka4eCTBe CpeacTBa OrpaHny4eHna HanpaXXeHna 1 ToOKa, HE CHUTaeTCA Uenbo HU3KOro HanpsaXXeHnA.

3.6 rpanuua pasbaBneHun (dilution boundary): MpaHuua obnacTn WK 30HbI, B KOTOPOW MPUCYTCTBY-
0T NEerkoBOCMMaMeHsALWMecs BelecTBa B ONAaCHON KOHUEHTPauun, CO3g4aHHON orpaHuyYeHHbIM BeIBpocom
ropHYero rasa wunu napa, BHyTPEHHEN Mo OTHOLUIEHWIO K 3HepPreTU4eckon cucTeme Ha TOMMUBHBIX areMeHTax
MI TPAHCNOPTHOMY CPEACTBY, B KOTOPOM CMCTEMAa YCTAHOBMNEHa BMECTE C MeXaHWYeCcKoW BeHTUNALMEen unm
APYTUMU 3P PEKTUBHBIMKU CPEACTBAMU BEHTUNSLMM.

Mpumeuvanune — MNogpobHee 3TOT BoNpoc paccmarpuBaeTcs B [2].

3.7 anekTpocTtatudeckum paspag; OCP (electrostatic discharge): lNepenaua anekTpuyeckoro 3apsiga
Mexay Tenamu, UMeLLMMK pasnu4Hblie aneKkTpocTaTudeckue noTeHumarbl U pacnonoXeHHbIMu B6NUsn apyr
OT Apyra, Uu npu nx HernocpeacTBEHHOM KOHTaKTe.

3.8 aHeproycTaHOBKa Ha TonnuBHbIX anemeHTax (fuel cell power system): MeHepaTtop, ucnone3ayo-
W11 oguH nnu 6onee moaynew TONAMBHLIX 3NEMEHTOB ANs1 BbipaboTkK 3NeKTpUYecKon aHeprim 1 Tenna.

MpumevyaHune — HapucyHke 1 npeactaeBneHa Bnok-cxema aHeproycTaHoBKW Ha TONMWBHbIX ANIeMeHTax. JHep-
roycTaHOBKa Ha TOMMMBHBIX 3NEMEHTax MOXET codepXaTb BCe UMW HEKOTOpble W3 KOMMOHEHTOB, MOKa3aHHbIX Ha pu-
CyHKe 1. DHepreTuyeckas cucTema Ha TOMMMBHBIX 3NeMeHTax Ans UCMonb30BaHWsA Ha NOgbEeMHO-TPaHCMOPTHON TEXHUKE
OyaeT OTHOCUTBLCH K OOHOMY U3 BUAOB, yKasaHHbIX B 3.9 1 3.10.

3.9 aBToHOMHas cuctema (self-contained system): 3aBeplueHHaa cuctema, pa3melleHHass B CBOEM
coBCTBEHHOM KOpryce, KOTopasa NpefHasHadeHa AN 3aMeHbl UM 06beguHeHUs C akkyMynsTOpHON cucTe-
MOW 415 3HeprocHabXeHWs NogbLEMHO-TPaHCMOPTHOIO CpeacTBaa.

MpumeyaHue — MouuTop 1 Bnok ynpaeneHWa MoryT BbITb pacnonoxXeHsl 3a NpegenaMy Kopnyca cucTembl
B HEMoCpeACTBeHHOM 6nnzocTy oT kabuHbl onepaTopa. OgHako ecnu TpebyeTca NPOTUBOBEC BHE KOPMyca CUCTEMbI UMK
npaMas CBA3b Mexdy CUCTEMON U KOHTPOMMEPOM NOrpyadnka, To cuctema ByaeT cumTaThCs MHTErpUpOBaHHON B COOT-
getcTBuKM ¢ 3.10.
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3.10 uHTerpMpoBaHHasa 3HeproycTaHoBKa Ha TOMMUBHbIX anemeHTax (integrated fuel cell power
system): 3aBepLUeHHan cucTeMa KOMMOHEHTOB M YacTel TOMMMBHbLIX 3[IEMEHTOB, KOTOPbIE MHTENPUPOBAaHbI B
nogbeMHO-TPaHCNOPTHOE CPeAcTBO, a Pa3fuyHble YacTu CUCTEMbI MOTEHUMANBHO pacrnpeieneHsl no BcemMy
Norpy3aqmnKy.

3.11 onacHasa 3oHa (hazardous zone): INiobasa paboyasa 30Ha UNKM NPOCTPAHCTRO, [4e ropwyas nbinkb,
nerkosocnnaMeHsloWKUecs BONOKHa UK NerkoBocnnamMmeHsWmnecs neTy4yme XnakocTu, rasbl UM cMecu npu-
CYTCTBYIOT MW MOTYT NPWCYTCTBOBATbL B BO3AYXE B KOMWYECTBAX, 4OCTATOYHLIX Ans 06pazoBaHus B3pbiBYa-
ThIX MW BOCNNaMEeHSAOLWUXCA CMecel, Kak 31o onpegeneHo OCT 31670.10-1.

3.12 uHTerpMpoBaHHble KOMMNOHEeHTHI (integral): Bce aneMeHThl KOHCTPYKLMMW, KOTOpLIE COAEpKaTCH
BHYTPW 3HEProycTaHOBKWA Ha TOMNMMBHbIX 3NEeMeHTax, a Takke BHeLUHWe Y3nbl, ABMSLWMecs YacTbio 3Hepro-
YCTaHOBKM Ha TOMMMUBHLIX 3fieMeHTax.

3.13 HvxxHuM npegen BocnnameHeHus; HMB (lower flammability limit, LFL): MuHUMansHan KoHUeH-
Tpauusa Tonnuea B TOMSIMBOBO3AYLIHOW CMECK, NPU KOTOPOWM BO3MOXHO BOCMNAaMEHeHWe OT UCTOYHMKa BOC-
niamMeHeHus.

MpumeyaHue — TonnMBOBO3OYLUIHAS CMECH SBMNAETCA BOCTINIAMEHSALLENCH, €CIU ropeHue MOXEeT ObITb WHU-
LIMMPOBaHO C MOMOLLLI0 UCTOYHUKE BOCMNaMeHEHWS. [NaBHBIM KPUTEPUEM ABMAETCH 3HAYEHWE KOHLIEHTpauuu TONnueo-
BO34YyLLUHOW cmecu. CMech, B KOTOPOW KOMWYECTBA TOMNNMBA MEHBLLUE KPUTUYECKOTO KONMUYECTBA, M3BECTHOMO Kak HIDKHUIA
npegen socnnameHexHns (HMB), unu 6onblue, Yem KpUTMYEeCKoe KONMWMYECTBO TOMMMBA, M3BECTHONO Kak BEPXHUIA nNpeden
BocnnameHeHus (BlMNB), He BygeT BoCnnaMeHATLCS.

3.14

MakcuManbHO pgonyctumoe pabodvee gasneHue; MOPL (maximum allowable working pressure
MAWP): MakcumanbHoe paboyee OaBneHwe, Npu KOTOPOM MOXEeT paboTaTb TOMMMBHLIA 3MEMEHT WIK
3HeproycTaHoBKa Ha OCHOBE TOMMUBHbLIX 3NEMEHTOB.

[FOCT P 56188.1—2023, cmambs 485-17-03]

MpumedaHwun
1 CpaBHuTenesHana Tabnuua gaBneHui NpUBeaeHa B NpUNoXeHun A.
2 MakcumansHo gonycTuMoe paboyee gaBrneHue BolpaxaeTcs B [1a.

3 MakcumanbsHo gonyctumoe pabodee AaBneHWe UCNonb3yeTcs ANs PEryrnMpoBKY NPesoXpaHUTerbHbIX/pasrpy3oy-
HbIX YCTPOWCTB, YCTaHaBNMBaEMbIX ANA 3aLMUTLI YACTU UM BCEA CUCTEMBI OT CINYy4YalnHOro MOBLILEHWSA AABMNEHUS.

3.15

MakcumanbHoe pabo4ee gaBneHue; MPO (maximum operating pressure, MOP): MakcumansHoe
u3bbITOUHOE JaBMNeHWe, YCTAHOBNEHHOE NPON3BOOUTENEM, HA KOTOPOE paccyMTaHa gnuTenbHasa 3Kcnnya-
Tauusa 3HEeproycTaHOoBKM.

[FOCT P 56188.1—2023, cmambsa 485-17-04]

Mpumevyanune — CpaBHuTenbHaa Tabnuua AaBneHUn NnpMBeaeHa B NPUNOXKEHUN A.

3.16 HopmanbHbIM BbIGpoc (normal release): OrpaHu4eHHble, BHYTPEHHE fOKanu3oBaHHble 06beMel
KOHLIEHTpaUWi BOCMaMeHSAOLWMXCA NapoB, KOTOpble BbIAENAITCS NPWM HOPMAarbHOW 3KCnyaTtauum U MoryT
BKMOYaTL MNPOAYBKY TONMMBHBLIX 3NEMeHTOB.

3.17 HopmanbHana akcnnyartauma (normal operation): Bce paboyne n Hepabo4uve pexvmbl, BO3HUKAIO-
LMe BO BPeMsi 3KCnNyaTauumn M3nenus, He ABnsLWMecs pesynsTatoM HeUCNpPaBHOCTY.

3.18 ycTpouncTBO cObpoca paBnenua; YC[ (pressure relief device, PRD): YcTpoiicTBO, akTuBMpyemoe
OaBrneHueM w/unu TemnepaTypon, KOTOpoe WUCNoMb3yeTcs ANA NpeaoTBpalleHns pocTa AaBeHus Bbille 3a-
OaHHOTO MakcMMyma v Tem caMbiM NPefoTBpaLlaeT BbIXOL M3 CTPOS YacTu CUCTEMBI UMW BCEW CUCTEMBI, Ha-
X0OALLencs Noa AaBrneHnemM.

3.19 TepMoakTUBUpPYyemMoe ycTpoucTBo copoca pgaBnenun; TYC/[ (thermally activated pressure relief
device, TPRD): YcTponcTtBo cbpoca faBneHus, akTMBUpPyeMOe TEPMUYECKU.

3.20 oueHka puckoB (risk assessment): OBwmnin NnpoLecc, BKOYaLLMKA aHann3 pUCKOB U NX OLLEHKY.

3.21 aHanu3 puckoB (risk analysis): CuctemHoe ucnonb3oBaHue MMetowenca nHdpopmauun ana Bbl-
ABMEHNS OMacHOCTEN M OLEHKM PUCKa.

3.22 oueHka puckos (risk evaluation): lNpoueaypa, ocHoBaHHaA Ha aHanM3e PUCKOB AN onpegeneHus
TOro, Gbln M QOCTUTHYT LOMYCTUMbIA PUCK.

6
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3.23 ycTpowncTBa 3awmThl (safety control): ABToMatuyeckne cMCTEMbI U MeXaHW3Mbl BIOKUPOBKN, BKITHO-
Yyas pene, NepeknyaTeny, CEHCopbl U Apyroe BcnoMoratensHoe obopyaoBaHMe, CMnorb3yemMoe B COHeTaHum
C HAMU, NpeHa3Ha4YeHHoe ANs NpefoTBpalleHnss Hebe3onacHo paboTkl KOHTpONUpyemMoro obopynoBaHus.

3.24 kpuTUYeCcKU KOMMNOHeHT Be3zonacHocTu (safety critical component): KoMnoHeHT, yCTponcTRO,
uenb, NporpaMmmHoe obecnevyeHWe UMM aHanorMyHas 4acTb, HEWUCMPABHOCTL KOTOPOW MOXET MOBNUATbL Ha
©e30nacHOCTL 3HEProyCTaHOBKM HA TOMNMMBHLIX 3EMEeHTax, Kak onpegeneHo B 4.16.

3.25 pa6ouee paBneHue (service pressure, nominal working pressure). HomuHanbHoe paboyee fas-
neHWe, ykasaHHOEe M3roTOBWUTENEM, NpW NOCTOAHHOM Temnepatype rasa 15 °C » nonHoM 3anofiHeHWM pesep-
Byapa rasom.

MpumedyaHus
1 TepMMH OTHOCWTCA TOMBKO K BOAOPCAHBIM PE3epByapam BbICOKOrO AaBIEHWS.
2 CpaBHuTenbHana Tabnuua gaBneHWin NpeacTaeneHa B NpunoxeHun A,

3.26 cuctema knaccudhmkaumm 3oH (zone system of classification): Cuctema onpegenset knaccuguka-
LWI0 30H BHYTPUW SHEPTOYCTAHOBKWU Ha TOMJMBHbIX 9reMeHTax metogamu B cootBetcTBum ¢ FOCT 316710.10-1.

3.27 bannoH: Cocya, UMEKLLUA OOHY UMW [ABEe FoprnoBWHLI NS YCTAHOBKW BeHTUNen, dnaHues unm
WTYLEPORB, NpedHasHa4yeHHblA ANS TPAHCNOPTUPOBAHWS, XPaHeHWs U MCNOMNb30BaHUS CXKATbIX, CHKEHHbBIX
MNW pacTBOPEHHbIX No4 AaBNEHWEM rasos.

4 KOHCTPYKUMOHHbIe TpeboBaHMA ana obecnevyeHnAa besonacHOCTU

4.1 O6wme nonoxeHnn

4.1.1 Jllnbo KOMNOHEHT N34ENns, Ha KOTOpPOe pacnpocTpaHATca TpeboBaHWs HACTOSLWEro cTaHaapTa,
JOMKEeH COOTBETCTBOBAThL WM APYrMM TpeboBaHuAM, NpeabsBnAeMbiM K STOMY KOMMOHEHTY. CchifKM Ha HOop-
MaTWBHbIE CTaHZ4ApThl, perynupyowmne TpeboBaHns K KOMNOHEHTAM, UCMONb3YEMbIM B U3LENUW, NpUBELEHDI
B pasfgene 2.

4.1.2 KOMMNOHEHT MOXET HE COOTBETCTBOBATb TPebOBAHWAM CChINOYHbLIX HOPMATUBHBIX CTaHOAPTOB B
cny4vae, ecrv OH:

a) BkNo4aeT B ceba MyHKUMKM MMM XapakTepUCTUKKN, KOTOpbie He TpebyrTca npyv NpUMEHEHWUW KOMMO-
HEHTa KOHCTPYKLUMW M3OEnns, COOTBETCTBYHOLLEr0 HACTOALLEMY CTAHAAPTY B LENOM;

b) 3amenseTcsa TpeboBaHMeM gaHHOTO cTanHgapTa, unu

C) vccnegyeTcs OTAeNbHO NpU COCTaBMEHMM YacT APYroro KOMMNOHEHTa NpW YCNoBWW, YTO KOMMAOHEHT
MCNOSb3yeTcsl B paMKaX YyCTaHOBMEHHbLIX HOPM W OrpaHuyeHni.

4.1.3 ItoOoA KOMNOHEHT A0MXKeH UCNONb30BaTbCA B COOTBETCTBUU CO CBOMMUW HOMWHATIbHBLIMW XapakTe-
pPUCTUKaMW, YCTAHOBMEHHbIMW ANA NpeanonaraeMbix YCroOBUA UCMOMb30BaHUSA.

4.1.4 Cneuunduryeckue KOMMNOHEHTbI MOFyT B OTOEMNbHbLIX CAy4Yasx He MOMHOCTLH COOTBETCTBOBATL MO
CBOMM KOHCTPYKTUBHbLIM napameTpam TpeboBaHWsaM K M3fenuio B LienomM. B aTom cnydae Takne KOMMNOHEHThI
MOTYT UCMOMb30BaTLCA TOMIbKO B OFPaHUYEHHbIX YCNOBUAX, HANPUMep Npu onpefeneHHbIX TeMnepaTypax, He
NpeBLIWakLWNX YyCTaHOBINEHHbIE Nnpejerbl, U OMKHbLI NCMNOMb30BaTbCA TOMLKO B 3TUX KOHKPETHbLIX YCIOBUWSIX.

4.1.5 KOMNOHEHT, KOTOPbIM Takke NpeaHasHaveH 4N BbINONHEHUA APYTMX QYHKUNIA, TAKWX KakK 3awura ot
neperpysky no ToKy, NpepbiBaHWe LIenu Npyu 3aMbiKaHWK Ha 3eMII0, NoAAaBMeHne nepeHanpshKeHnia, nobeie opy-
rMe aHanornyHble yHKUMKM Mnu nbasa ux KomBuHaLus, JOMmKeH OOMOMHUTENbLHO COOTBETCTBOBaTL TpeboBa-
HWSIM MPUMEHUMOTO CTaHOapTa, KOTOPbIA PAcnpoCcTpaHAeTCs Ha YCTPoWCTBa, obecneynBaroyme st YHKUUN.

4.2 YacTtu, coaepxalyue BoAaopoa U Apyrue TeKyuue cpefbl

4.2.1 O6LwiMe cBegeHUs

4.2.1.1 Yansl, HaxogsALMecsa Nog AaBNeHWeM UMK CoAepXallne TeKy4Yme cpeabl, OOMKHbI BbiTh CTOMKM-
MW K OEACTBUIO 3TUX Cpea.

4.2.1.2 Metannu4yeckune yanbl No4 BO34encTBUEM razoobpa3Horo Bogopoaa AomkHbl 6biTe CTONKMMU K BO-
AOPOOHOMY OXpynyuBaHuio ¢ ydetom [3]. Ecnu ncnonbesyeTcs vHoW matepuan, Heobxogumo NMpPOBECTU OLEHKY
€ro BOCMpUMMMHYMBOCTM K BOLOPOOHOMY OXPYN4YMBaHU0 B COOTBETCTBUM C [OCT ISO 11114-4 unu FOCT 24048.

4.2.1.3 Ecnu aTmocdchepHas Koppo3nus Kakon-nubo Yactv, cogepxallen TeKyqyto cpeqy, OKasbiBaeT He-
raTMBHOE BMNUSIHWE Ha npeanonaraemy OYHKLMIO 3TOW YacTh UMW MOXET NPUBECTU K yTEYKe TEKYYEW cpeabl
Hapyy, co3gaBasi OnacHyl CUTyaluio, TO 3Ta YacTb JOMKHA ObiTh M3rOTOBMEHa M3 KOPPO3WOHHO-CTONKOrO
Martepuana unum gomxHa OblTe CHabKeHa aHTUKOPPO3WOHHBIM 3aLWMTHLIM NMOKPbLITUEM.
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4.2.1.4 Oetann n3 anactomepa, OT KOTOPbIX 3aBMCUT 6e30MacHOCTb 3KCnIyaTauun 3HeproycTaHoBKU,
Takme Kak ynroTHeHWs AN cpen, He cojepXallux BOAOPOL, KOTOpble MOryT cO34aTh OMacHOCTb MpU yTeu-
Ke (HanpuMmep, NpoKNagKu Mexay AeTansMu), OOMKHblI OblTe NPUTroaHblI AN NMPUMEHEHUS B COOTBETCTBUU C
FOCT 12.4.262, TOCT ISO 1421, TOCT ISO 16010 n FOCT 1SO 4675 (cM. Takke [4]), B 3aBUCMMOCTU OT 06-
CTOSATENbLCTE.

4.2.1.5 Jetanu n3 anactoMepa, UCMonb3yemble Kak ynnoTHEHWE ANA BOAOPo4a, OOIDKHbI COOTBETCTBO-
BaTb TpeboBaHmaM BesonacHocTy Ansa paboTel B cpene Bogopoaa (cm. [3]). Matepuan gomkeH BblTe UCNbITaH
Ha NPOYHOCTb Ha pPaspblB U PACTSKEHWE HEMOCPEACTBEHHO MPW NOMYYEHUM WU NOCHEe TEMNMOBOro cTapeHus (B
32aBUCUMMOCTW OT TpebOoBaHWUIA 3KcnnyaTauum) B cooTBeTcTBum ¢ 5.20.

4.2.2 Tpy6onpoBoabl, WAaHrMU, Tpy6bl U PUTUHTK

4.2.2.1 na TpaHCNopTUPOBAHUA ra3oe UNu napoe npu gaeneHusax eoiwe 103.4 klMa, a xugkocten npu
faenenusix sbilwe 1103 klMa nnm npu Temnepatypax Bolwe 120 °C TpyGonpoBoabl ¥ CBA3AHHLIE C HUMW KOM-
MOHEHTbI OOMKHbI OblTh CMPOEKTUPOBaHbI, M3rOTOBMEHbI M MCMbITaHbl COOTBETCTBYOLW UM oBpaszom (cm. [5]).

4.2.2.2 TpybonpoBoabl, KOTOPbIE UCNOSML3YIOTCH NPU AaBNEHUAX U TeMNepaTypax HWKe 3Ha4YeHui, yKa-
3aHHbIX B 4.2.2.1, a Takke HeMeTannuMyeckme TpybonpoBoabl A0MKHbBI COOTBETCTBOBATL TpeboBaHWAM CTaH-
0apTa K JaHHbIM MaTtepyanam U TeKyunm cpefam 1M YCnoBUsSM 3KCnnyaTauuy, B TOM YUCTE OaBNEeHUAM U TEM-
nepatypam. Hemetannuyeckue Tpybonpoeoabl, cogep:Kalliue razoobpasHblii BOAOPOA UMM METAHOIT, JOIDKHbI
ObITh CMPOEKTUPOBaHbI, N3rOTOBMNEHbL! U UCMbITAHLI B COOTBETCTBUN C AOMNONHUTENbLHLIMWA TpeboBaHUAMHU, NpuU-
BeAeHHbIMU B 4.2.2.6.

4.2.2.3 HemeTtannuyeckune wnaHri, ucnonsayemsle Ans rasoobpasHoro sogopoga unv MetaHona, pac-
NMOMNOXEeHHbIE BHE 3HEPreTUYEecKOW CUMCTEMbI Ha TOMMMBHLIX 3MNEMeHTax WM Npu YCNoBUW PU3NYECKOro Ha-
NPSKeHUA, AOMKHbI COOTBETCTBOBATL TpeboBaHUAM rMOpPOCTaTUYECKUX UCMbITAHUIA, UCNBbITAHUA Ha aaresunto
(TonbKO Ans pe3nHbl), TMBKOCTh, MTMBKOCTL MPY HU3KUX TemMnepaTypax, 030HOCTOMKOCTb (4Ms LWNAaHroB C Ha-
PYKHBIM 3aLWTHBIM YE€XFOM M3 Pe3WHbl), YCTONYMBOCTL K yNbTPacMoneToBoMy M3NyYeHuto (Ans WhnaHros ¢
NNacTUKOBLIM MOKPLITUEM), MPOHMLLAEMOCTbL ANS rasa, 3NeKTPUYECKYo NPOBOAVMMOCTb, a TaKXe UCMbITaHun
LIeNoCTHOCTW KOHLEeBoWi 3anenku (cMm. [6]). MaTepuansl JOMmKHbI BbITb MPUIOAHbI ANs paboTel ¢ BOOOPOAHBLIM
WKW COAEPKaLMM XKUOKOCTL (T. €. MeTaHon) TONNMBOM B COOTBETCTBMU C 4.2.1. TMBKUIA wnaHr anvHHee 1,5 m
OOIMKeH UMeTb MPOBOMNOYHYH OMNMNETKY U3 HEPXKaBEKLLEeN cTanu.

4.2.2.4 TpeboBaHua K TMOKUM MeTanNMMYeCKUM COEANHUTENAM W CBA3aHHbIM C HUMU (DUTUHraM, ecrnu
OHW UCMOMb3YTCA ANA noga4y razoobpasHoro Bogopoaa, npueeaeHs B [7], [8].

4.2.2.5 BogopoaHbliA TONNWMBONPOBOA AOMKEH OblTh NPONOXEH TakMM 0BpasoM, 4Tobbl 0becnednTs MU-
HUMarkbHOe TPEeHWe ero YacTel, U Ha paccTosHUK Bonee 51 MM OT BbIXIOMHOW W 3NEKTPONPOBOAHON CUCTEMBI.

a) OnekTpoobopyagoBaHWe M OATYMKW B LIENAX C OFPaHUYEHHOW MOLLHOCTBIO, B KOTOPLIX HEQOCTATOY-
HO 3NEeKTPUYECKON IHEPTM ONS NOBPEXAEHUS TONNMMBONPOBOAA, He 00A3aTeNnbLHO AOMKHbI COOTBETCTBOBATL
sToMy TpeboraHuio;

b) ecnu moxeT ObITb AOKasaHO, YTO TOMSIMBONPOBOALI M 3MeKTPONpPOBOAKA 3aKpenseHbl Takum obpa-
30M, YTO YMeHblleHWe 3a30pa MeHee YyeM A0 12,7 MM He JonyckaeTcs, 3a30p Mexay TonnueonposogamMu u
aMeMeHTaMK 3NeKTPUHECKON CUCTEMbI MOXET DbiTb YMEHbLUEH.

4.2.2.6 HemeTtannuyeckme BOgOPOAHbIE U METAHOMBHbBIE TOMNMUBONPOBOAbLI OOMKHbI:

- ObITb 3alMLLEHEI C MOMOLLLK BEHTUNUPYEMBIX WKAMOB, rae oHy ByayT NOABEPKEHBI MUHUMATTLHBIM
MEXaHWYEeCKUM NN PU3NYECKUM Harpyskam;

- ObiTb NpoBOOALWMMUK, YTODLI M30exaTk HaKoMneHus ctatudeckoro paspsga. CooTeeTcTBue onpege-
naeTcs ¢ NMoMoLL b UCMNbITAaHWSA Ha LenocTk cornacHo 5.70.2 ons metannuyecknx n 5.70.3 ona Hemetannu-
YecKuXx;

- WCMNOMb30BaThL Marepuansl, KOTopble ObINKM UCCreqoBaHbl W ONpefeneHsbl Kak COOTBETCTBYHOLWME ANA
XUOKOCTEN U ra3oB, COAEPXKALLMXCHA B HUX, C YYETOM 3aJaHHON TeMnepaTyphbl, NPWM KOTOPOW OHW 3KCNyaTu-
pytotcs. CooTBeTCTBME OnpefensieTcsd ¢ ydyetoMm TpeboBaHui, ykasaHHbix B 5.20 n 5.21, B 3aBucMMoCTi OT
06CTOATENLCTB;

- cobniogaTte TpeboeaHusa Ge3onacHoCTH, CBA3aHHbLIE C BO3HWKHOBEHWEM 3MEeKTPOCTaTUYeCcKoro pasps-
ga (3CP) (cm. [9]), npu coeguHEHMN TOMNMIMBHOW CUCTEMbI 1 BroKa TOMMMBHBIX 31€MEHTOB.

4.2.2.7 Tpy6bl, kaHanel, GUTUHIM 1 OpYrMe KOMMNOHEHThl TpybonpoBoda AOMKHbLI BbIAEPXKUBATL MMOpO-
cTatuyeckne UCTbITaHMA Npu gaeneHun, B 1,5 pasa npesbillarlwemM HoMuHansHoe paboyee pnaeneHue, 6e3
paspyLueHns KOHCTpyKumuK. TpyBbl BLICOKOrO OaBNeHUs, kaHanbl, (PUTUHTU U ApYrMe KOMNOHEeHThl Tpybonpo-
BOOOB AOMKHbI MMETb 3anac NPOYHOCTH, 3KBMBANEHTHbIW 3anacy NPOYHOCTM MCnonb3yemoro banmnoHa B co-
oTBeTCTBUM C 4.2.3.
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4.2.3 Pe3epByapbl 4Nns KOMNpMMUPOBaHHOro Bogopoaa

4.2.3.1 PesepByapbl nog OaBneHWEM OOMKHbl ObiTb CKOHCTPYMPOBaHbI ANA YCMNOBWIA 3KcnnyaTauun
NoabEMHO-TPAHCNOPTHOIO CPEACTBA, KOTOPbIe BKNOYAKT MakCUMalbHOe pacyeTHOe KONMUYeCcTBO LMKIOB 3a-
npaBKu, AXMANazoHbl AaBMNeHUN U TeMnepaTyp, OXuaaeMbiX B NpoLecce 3KCnnyatauud u 3anpaeku, BNUAHWE
BOAOPOAA Ha OOMNTOBEYHOCTL U YacTOTY MPOBEPOK.

4.2.3.2 C yyeTtom 4.2.3.1 pesepByapbl Nof AaBNeHeM OMKHbl OblTb CKOHCTPYWMPOBaHbLI, M3rOTOBMEHbI 1
UCNbITaHbl CO CriegylLWMMI YCNOBUAMW U OrPaHNUYEHUAMM:

a) OOMMKEeH NPUMEHSITLCHA KoHTerHep kateropumn C (cm. [10]);

b) pesepByapbl Tuna 1 OOMXHbI ObiTb CNPOEKTMPOBaHbLI WU UCMBITAHbI COOTBETCTBYHOLLMM 0Dpa3om
(cm. [10]);

c) TepMuH «pabodee gaBneHne» koHTerHepa (cM. [10]) noeHTUYeH TepMuHy «pabodyee OaBneHue» B
HacTosILWEeM cTaHaapTe;

d) pesepByapbl TUNOB 3 N 4 JOMKHBI ObITE CNPOEKTUPOBaHbLI U UCMbITaHbl COOTBETCTBYOLLMM 0Bpasom
(cm. [10], [11], [12));

e) pesepByap AOMKEH ObiTb paccYnTaH Ha UCKMKHYUTENbHLIM CPOK CNYyXObl CUCTEMBI MATAHUA Ha TO-
NIMBHBIX 3NeMeHTax U He MeHee YemM Ha 11 250 UMKNOB NOMHOW 3anpaekKu.

MpumedyaHune — 11 250 NOMHbLIX LMKIOB 3anpaBky, T. €. TPW 3anpaBkn B AeHb B TedeHWe 365 AHeW B rogy Ha
npotsaxeHnn 10 net = 10 950 ymknos..

4.2.3.3 Pe3sepByapkl BLICOKOTO JABNEHUSA U 3anNpaBOYHas apMaTypa A0MKHbl ObiTh pasMeLleHsl BHYTPU
Kopnyca nogbeMHO-TPaHCNopPTHOro CpeacTBa UMK Ha Kopnyce, Kak onpefeneHo B 4.13, 1 pacnonoxeHsl Tak,
4YT0Obl MUHMMW3MPOBaTL BO3MOXHOCTEL NOBPEXAEHUS pe3epByapa UK 3anpaBOYHbIX Y3/10B, CBA3aHHbIX C UC-
nonb30BaHWeM Bogopoaa.

4.2.3.4 OTKMOYaLWMWIA KnanaH, orpaHuYMBaloLLNA pacxoq rasa, U obpaTHbliA KnanaH, ecriv OHW NpUcyT-
CTBYIOT, LOMXKHbI BbITE MNOOKMHOYEHBI HEMOCPEACTBEHHO K PE3epByapy BLICOKOrO OABNEHUSA UMW YCTAHOBMEHbI
B NINHUIO C pe3epByapoM BbICOKOrO AaBNEHWS, rde HET 3anopHOro yCTPOMCTBA Mexay pe3epByapoM BbICOKOMO
OaBMneHVst 1 06paTHbIM KranaHom, YTobbl CBECTU K MUHUMYMY HEraTUBHblE NOCNEACTBUSA yOapoB, Bubpayun
1 CnyYanHbIX NOBPEXOEHNN.

4.2.3.5 3anpaBoyHas NuUHWUA OonXHa ObiTb cHabXeHa obpaTHbIM KNanaHoM, ABMSWMMCSA pe3epBHbIM
Mo OTHOLIEHWIO K OCHOBHOMY 0OpaTHOMY KnanaHy, B pe3sepByapax, cooteetcTaytowmx FOCT P MCO 17268.

4.2.3.6 B pesepByapax BbICOKOrO JaBMNeEHWsI B COOTBETCTBYHOLLMX Cry4Yaax AOMKHbl BbiTh NpegycMoTpe-
Hbl TEXHWYECKue cpeacTBa aAnsa obecnevyeHns yaaneHus BOOOPOAa U UX NPOLAYBKM C UCNOMNb30BAHNEM MHEPT-
HOTO rasa, Kak ykaszaHo B MHCTPYKUMW MO 3KCNnyaTauun Unn pyKoBOACTBE MO TEXHUYECKOMY 0BCInyXu1BaHuWIO,
KOTOPbIMU KOMMIEKTYETCS 3HEPTOYCTAHOBKA Ha TOMMMBHbIX 3reMeHTax.

4.2.3.7 Py4yHoin knanaH ansa 6nokvpoBaHusa nodadu TonnwWBa AOMKeH OblTb pacnonoxeH B6nvsm pe-
3epByapa BbICOKOro gaBneHus Tak, yTobbl mogava TONnuBa B CUCTEMY MUTaHWA OT MEePEHOCHbLIX TOMMWBHbIX
BbaTtape# morna BbITe 4OCTYMHA ANSA TEXHWYECKOro 0BCnyKMBaHUS UMW ONUTENbHOMO XpaHeHwWs.

4.2.3.8 PesepByap BbICOKOrO AaBMeHWMA C BOOOPOOOM AOMKEH ObITh MPOYHO YCTAHOBMEH HA MOAyMb
TOMMWBHbIX 3NEMEHTOB 3HEProyCTaHOBKW WUITM HA NOOBEMHO-TPaHCMOPTHOE CPEeACTBO Tak, YToObl OH He OTCO-
€0WHANCA BO BPEMS MCMNONb30BaHUA 1 He BbiN CbeMHbIM ANA NPOBeAeHUs Jo3arnpaBKu.

4.2.4 MetannormgpuaHble KOHTeNHepbI

CwucTeMbl XpaHeHuWs TONNUBa, UCMOMb3YLLMe BOOAOPCL, XPaHALWMINCA B MeTannormgpuaax, 4OMmKHbI Co-
oTeBeTcTBOBaTh pasgenam 4, 5mn 6 FOCT P 54114—2010.

4.2.5 MeTaHONLHbLIW TONNUBHLIA Gak

4.2.5.1 MeTaHonbHble TOMMMBHbLIE DakM (ANA XpaHeHMA MEeTaHona) AOIMKHbLI M3roTaBNMBaTLCA M3 Marte-
puvanoB B COOTBETCTBMMU C 4.2.1 1 4.2.2 1 oTBeYaTb yKaszaHHbIM HuKe TpeboBaHusaM. Takne cocygbl U CBA3aH-
Hble C HUMW COEAVHEHMs, a Takke apMaTtypa SOIMKHbl OblTb CNPOEKTUPOBaHbLI M M3rOTOBMEHbl C JOCTAaTOYHON
NMPO4YHOCTLIO ANA PYHKUMOHWUPOBAHUA W NpefoTBpalleHUa BO3HUKHOBEHWS YTEYEK 1 HENpegHaMepeHHbIX Bbl-
Gpocos.

4.2.5.2 MeTaHONbHbIE TONMMBHbIE Baky OOMKHLI BbITH crneunanbHo paspaboTaHbl AnNA YCNOBWIA 3KC-
nnyaTaunn nogbeMHO-TPaHCMOPTHOIO CPencT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>