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FOCT P 70557—2022

Mpeancnoeue

1 PASPABOTAH HayuHo-nccnemoBaTenbCKMM WHCTUTYTOM CTaHZapTu3auuum v ceptudmkauun «Jlot»
denepanbHOro rocygapCTBEHHOTO YHUTApHOro npeanpuatus «KpbINMOBCKUMIA TOCYAApCTBEHHLIA Hay4HbINA
ueHTp» (HUW «Mot» @Y «KpblnoBCckUin rocyaapCTBEHHbIM HaYYHbIA LEHTPY)

2 BHECEH TexHu4eckum komuteToM no ctaHgaptusauum TK 5 «CygoctpoeHue»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnio 1 metponorum ot 14 nekabpsa 2022 r. Ne 1503-cT1

4 BBE[OEH BIMNEPBbIE

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

© OcdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CUCTEMbI 3NEKTPO3HEPTETUYECKUE CYOOBbLIE HA OCHOBE TOMNMBHbIX 3NEMEHTOB.
BATAPEW TONJNIMBHbLIX 3NEMEHTOB

O6wue TexHU4Yeckue TpeboBaHuUA

Ship electric power systems based on fuel cells. Fuel cell stacks.
General technical requirements

Oarta eBegeHna — 2023—06—01

1 O6nacTb NnpUMeHeHus

HacTtosawwmn ctaHgapT yctaHasnmBaeT o0LWne TexHuyYeckne TpeboBaHus, NpeqbsaBiseMble K KOHCTPYK-
LWK, CTOMKOCTW K BHELUHMM (hakTopam, HadexHOoCTM, De3onacHocTW, TpaHcnopTabenbHOCTU, MapKMpoBKe,
YyTMMAM3auMn HU3KOTEMMNEepaTyPHbIX, CpeaHeTemMnepaTypHbIX U BblCOKOTEMMepaTypHbix Batapen TOMMMBHLIX
3MEMEHTOB, UCMOMb3YEeMbIX B Ka4eCTBE WCTOYHWKA SHEPrM B CYOOBbLIX 3MEKTPO3IHEPreTMHEecKUX cucTemax
(33C) Ha MOpPCKOM W BHYTPEHHEM BOAHOM TPAHCMNOPTE.

HacToawmi ctaHgapT npuMeHsieTcsd npu paspaboTke TeXHUYEeCKOoro 3agaHns Ha co3daHve daTtapeu To-
MAWBHBIX INEMEHTOB M TEXHUYECKUX YCnoBuia (TY) Ha ee nocTaBKy.

2 HopmMmaTuUBHbIEe CChINKX

B HacTosileM cTaHOapTe UCNoNb3oBaHbl HOPMATUMBHLIE CChIMKW Ha cnefyowve cTaHaapThl:

FOCT 12.1.004 Cuctema ctangaptoB be3zonacHocTu Tpyaa. MNoxapHasa besonacHocTe. Obwmne Tpebo-
BaHWs

MOCT 12.1.005—88 Cucrema ctaHgaptoB 6e3onacHoctu Tpyga. Obuime caHUTapHO-TMIMEHUYECcKUe
TpeboBaHus K Bo3ayxy paboder 30HbI

rMOCT 12.1.007 Cuctema ctaHgapToB besonacHocTy Tpyga. BpegHble BewecTBa. Knaccudpmkauma u
obwune TpeboBaHMa Be3onacHOCTH

FOCT 12.1.010 Cucrtema ctaHgapToB 6e3onacHocTy Tpyaa. BapeiBobeszonacHocTs. Obuime TpeboBaHus

MOCT 12.1.044 Cuctema ctaHgaptoe beaonacHocTu Tpyaa. [NoxapoB3pblBOONACHOCTL BELLECTB U Ma-
TepuanoB. HoMeHknaTtypa nokasaTternen 1 MeToabl Ux onpeneneHuns

MOCT 12.2.007.0 Cuctema ctaHgapToB ©esonacHocTy Tpyga. Msgenus anekTpotexHuyeckne. Obwme
TpeboBaHus BesonacHOCTU

MOCT 12.2.007.12 Cuctema cTaHgapToB BezonacHocTu Tpyga. McTouHukn Toka xumudeckue. Tpebosa-
Hus1 BesonacHocTn

FOCT 12.2.049 Cuctema ctaHgapTtoB 6eszonacHocTtu Tpyga. ObopynoBaHue npov3BogcTBeHHoe. OBb-
LKMe 3proHomMuyeckue TpeboBaHus

FMOCT 14.201 ObecnevyeHve TEXHONMOTUYHOCTM KOHCTRYKUMK nagenuin. Obwme TpeGosaHua

MOCT 3022 Bogopog TeXHUYECKUA. TexHnYeckne ycrnoBus

FOCT 5542 lasbl roptoyve NpUpOAHbIE MPOMBILLIIEHHOMO M KOMMYHamnbHO-0bITOBOrO HasHaveHus. Tex-
HUYECKME YCITOBUSA

FOCT 5583 (MCO 2046—73) Kucnopopg razoobpa3sHblid TEXHUYECKUIA U MEOULMHCKUIA. TeXHUYecKkue yc-
nosus

MOCT 6331 Kucnopog XuaKui TEXHUHYECKUA U MegUUUHCKMA. TeXHUYeckne ycnoBus

MapaHune ochbuumnansHoe
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FOCT 14192 MapkupoBka rpy3os

FOCT 14254 (IEC 60529:2013) CteneHnu 3awuTsl, obecnednBaemble obonoukamu (Kog IP)

MOCT 15150 MawwuHkl, npubopsl K apyrue TeXHUYeckue nagenus. MicnonHeHns aAns pasnuyHbIX KnuMa-
TUYeckux panoHoB. KaTteropuu, ycnoBusa 3kcnnyatauuu, XpaHeHUWa U TPpaHCMOpPTUPOBaHWA B 4YacTW BO3gei-
CTBUSA KNUMaTUYeCKNX (haKTOPOB BHELLHEN Cpefbl

FOCT 21493 N3genua aNeKTPOHHOW TeXHUKU. TpeboBaHWs Mo COXpPaHAEeMOCTH U MeTObl UCMbITAHWIA

FOCT 23216 M3penusa anekTpoTexHWYeckne. XpaHeHue, TpaHCNopTMpOBaHWe, BpeMeHHas npoTUBOKOP-
pPO3WMOHHas 3awmTa, ynakoeka. Obwme TpeboBaHma U MeTombl UCMbBITAHWA

FOCT 24927 W3penus anekTpoHHOW TexHukn. Obwne TpeboBaHMA K BpeMeHHOW MPOTUBOKOPPO3NOH-
HOI 3alUUTE U MEeTOObl UCMNbITAHUIA

FOCT 32510 Tonnuea cynoBbie. TeXxHUYECKUEe YCIoBUS

rOCT P 2.601 EguHas cuctema KOHCTPYKTOPCKOW JOKYMeHTauMW. JKCnyaTaunoHHbIE AOKYMEHTDI

rOCT P 2.610 EguHas cuctema KOHCTPYKTOPCKOW AOKyMeHTauun. MpaBuna BuINONHEHWs aKkcnnyaTawm-
OHHbIX OOKYMEHTOB

MOCT P 8.820 lNocynapcTteeHHas cuctema obecnedeHns eqUHCTBA uaMmepeHuil. MeTtponoruyeckoe obe-
crnedyeHne. OCHOBHBbIE NONOXEHUS

FOCT P 27.015 (M3K 60300-3-15:2009) HagexHoCTb B TEXHUKE. YNpaBneHue HaaexHocTe. Pykosoa-
CTBO MO NPOEKTUPOBAHUID HAOENKHOCTU CUCTEM

rOCT P 55466 Tonnueo BogopoaHoe. TexHUYeckne ycrnoBusi Ha Npoaykt. HacTe 2. MNpumeHeHne Bogo-
poZa Anst TONSIMBHbIX 3NIEMEHTOB C NPOTOHOOBMEHHOW MeMBpPaHON AOPOXKHBLIX TPAHCMNOPTHBLIX CPeacTs

FOCT P 56021 a3 ropto4min NpUpOOHbIA CKWKEHHBIN. TONNWBO AN ABUraTerneil BHyTPEHHErO CropaHus
W 3HEpreTUYecKNX yCTAHOBOK. TeXHWYecKue ycrnosusa

FOCT P 58577 lNpaeuna ycTaHOBNEHMS HOPMaTUBOB 40ONYCTUMbIX BoIOPOCOR 3arpA3HSAOLLUX BELLECTB
NPOEKTUPYEMBIMA U OENCTBYIOW UMK XO3AACTBYIOWNMIN CyDbekTamn 1 MeToabl onpeaeneHns aTux HopMa-
TUBOB

Mpumevanme — [lpu NoONb3OBaHUM HACTOALMM CTAHOAPTOM LenecoobpasHo NpoBEpUTL OENCTBUE CCbINOY-
HbIX CTAHOAPTOB B MHMOPMAUMOHHOW cUcTeME OBLLEro Nonb30BaHUA — Ha oduumansHoM caiTe PegepansHoro areHT-
CTBa N0 TEXHWYECKOMY PErynupoBaHnio U METPOMNOTMA B CETU MIHTEPHET UNK MO eXerogHoMy MHOPMaLKWOHHOMY yKasa-
Tenw «HauWoHanbHble CTaHaapThl», KOTOPLIA ONyBNUMKOBaH MO COCTOSIHWIO Ha 1 AHBAPA TeKyLLero roga, v no Bbinyckam
EXEeMECAYHOro MHPOPMALMOHHOTO yKasaTtens «HauuoHansHble cTaHaapTel» 3a Tekylwmii rod. Ecnm sameHeH CobinoYHbIi
CTaHAApT, Ha KOTOPLIM AaHa HeaaTMPOBAHHAA CChINKA, TO PEKOMEHAYETCS UCMONL30BaTh AeMCTBYIOLLYIO BEPCUID 3TOTO
CTaHgapTa ¢ YYeTOM BCEX BHECEHHLIX B AaHHYH BEPCUID U3MEHEHUIA. Ecni 3aMeHeH CCbINOYHbIA CTaHOApT, Ha KOTOpbIi
AaHa naTupoBaHHas ccbifka, TO PEKOMEHAYETCA UCNoNb3oBaTh BEPCUIO 3TOT0 CTaHdapTa C yKasaHHbIM BbilUe roaoM yT-
BepKaeHusA (NpuHATKA). Ecnn nocne yTBepKOeHWsA HacTOALIEro CTaHAapTa B CChITOMHBLIA CTAHAApT, Ha KOTOpbIA OaHa
0aTUpOBaHHAas CChINKA, BHECEHO M3MEHEHWe, 3aTparMearLlee nonoxeHne, Ha KOTOpoe JaHa CChinka, TO 3TO MONOXKEeHUe
pekoMeHOYeTCcA NPUMEeHATL 6e3 y4eTa OaHHOTO U3MeHeHUsl. ECNU CCbiNOYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, To Nono-
)KeHMe, B KOTOPOM [aHa CChISIKa Ha Hero, PEKOMEHOYETCA NPUMEHATL B YACTU, HE 3aTPar1BaloLLen aTy CCbImKYy.

3 TepmuHbI 1 onpegeneHus

B HacTofwem cTaHgapTe NpUMeHeHbl cnegywume TepMUHbl C COOTBETCTBYHLWMMKM onpegeneHnamu:
3:1 ANeKTponuT (B TONNMWBHOM SHEMEHTE): TBEQ,D,OE.‘ Wnu XngKkoe selwecTBO, KOTOpOe ABNAeTCA UOHO-
npoeogALNM, ﬁnaro,u,apﬂ HanMuymio ceoboHbIX MOHOB.

MpumedaHue — Tun aNeKTPONUTa ABMAETCA TMABHOW OTNUYUTENLHOM 0COBEHHOCTLIO PasnUYHbIX TEXHOMO-
TMIA UCMOMHEHWS TOMNUBHLIX MEMEHTOB (HAaNpUMep, XWOKOCTL, NMONUMep, pacnnaeneHHas conb, TBepAbli OKCUA) 1 onpe-
JenseT auanasoH paGounx Temneparyp.

3.2 noBTOopswwWasca YacTb [anemeHT]: COopoyHas eguHULA, HEOOHOKPaTHO MOBTOPSAIOWANCS B CO-
ctaBe GaTapen TONNIUBHLIX 3/1eMEHTOB.

MpumeyaHne — Hanpumep, B 6aTtapee nnaHapHbiX TOMAMBHBIX ANIEMEHTOB NOBTOPAILLENACH HYACTbO CITYKUT
MeMBpaHHO-3NeKTPOAHbIA BNOK.

3.3 TONNUBHLIA aneMeHT; TO: 3nNeKTpoXMMU4eckoe YCTPONCTBO (MePBUYHBINA 3NTIEMEHT), COCTOALLMIA N3
ogHoro membpaHHO-aneKTpogHoro 6noka u cucTemMel pacnpeseneHns rasos No NOBEPXHOCTU 3NEKTPOOOB M
pasfeneHns ra3oBbIX MPOCTPAHCTB, B KOTOPOM 3MeKTpUYecKasl 3Heprusa NoCTOSHHOIO TOKa W TennoBas aHep-
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rMa BbipabaTbiBaOTCA 32 CYET INEKTPOXUMMWYECKUX peaKkuWin Mexay akTUBHbIMU BeLLecTBaMW, HEMpPEepbIBHO
NocTynamLWuUMK K aNeKTpogamM U3BHe.

3.4 weno4Hou TONNMUBHLIA 3neMeHT; LUT3: TonnuBHLIA 3NEMEHT, B KOTOPOM UCNONbL3YHT 3NEKTPONUT
(*KMOKUA UMK MATPUYHBIR), MPOBOAALLMA TMOPOKCUO-NOHBI.

3.5 TBepOonNoOnNMMepHbIA TONMUBHBLIA 3anemMeHT; TMNT3: TONNUBHLIA 3NEeMeHT, B KOTOPOM B KadyecTee
3MEKTPONMUTA UCTONb3YIOT NONMMEPHYI0 MeMBpaHy C MPOTOHHOW NPOBOAWMOCTbIO.

3.6 pochopHO-KUCTNOTHLIN TONNUBHBLIA 3aneMeHT; PKTI: TonnNMBHLIA 3MEMEHT, B KOTOPOM B Kaye-
CTBE 3MeKTponMTa MCnonb3yT BOAHLIN pacTBop docdopHoit kucnotel (H3PO,).

3.7 TONNUBHLIX 3NIEMEHT € pacnnaBrneHHbIM KapboHaTHBIM anekTponutom; PKT3: TonnueHLIA ane-
MEHT, B KOTOPOM B KQYeCTBe 3MeKTPonuTa UCMOoNb3ykoT pacnnaeneHHele KapboHaTHbIe coeguHeHUs (conu).

MpumeyaHue — Kak npaBuno B Ka4ecTBe 3MEKTPONUTa UCMONb3YTCA pacnnaBfieHHble CoMnu NUTHUA/Kanusa
nnu nuTna/kapboHaTta HaTpus.

3.8 TBepOOOKCUAHLIA TONNUBHBLIA anemeHT; TOT3: TONMNMBHLIA 3NEMEHT, B KOTOPOM B KayecTBe
3NEKTPONUTA UCMNOMbL3YHT MOHONPOBOASALLUA OKCUA.

3.9 npoTOHKepaMUYeCKUIN TONNUBHLIA aneMeHT; MKT3: ToNNUBHbLIA 3NEeMEeHT, B KOTOPOM B KadyecTBe
3ANEeKTPonuUTa UCMNOMb3YHT NPOTOHNPOBOASLLNIA OKCUL.

3.10 npAMOW TONNUBHLINA aneMeHT; MNT3: TONNUBHLIA 2NEeMeHT, B KOTOPOM NepBUYHOEe TOMMUBO, MOo-
JaBaemoe B H6atapeto TONNUBHLIX 3MNEMEHTOB, NPeBAPUTENLHO HE MOABEPraldT KOHBEPCUW, a8 UCMONb3YT
HanpsMyo.

3.11 NnpsAMO MEeTaHOMNbHbLIW TONNUBHLIA 3nemeHT; [TMT3: [NpaAMO TONNUBHBLIA SNEMEHT, B KOTOPOM
B KayecTse Tonnuea ucnonbs3ayloT metaHon (CH;OH) B rasoobpasHoi unu xuakon dase.

M puMmedvyaHune — MeTaHon okucnseTcs HENocpeaCTBEHHO Ha aHo4e Ges KOHBEPCWK B BOOOpOO. C')J'IBKTDOHVI-
TOM, KaK npaBuIio, ABNAeTcH I'IpOTOH006ME.‘HHaF| MBMﬁpaHa.

3.12 nnaHapHbIA TONNMUBHbLIA 3MeMeHT: TONMMBHbLIA 3NeMeHT, MeMBpPaHHO-3NEeKTPOAHbIA BNoK KOTO-
poOro MMeeT MNIOCKY hopmy.

3.13 Tpyb4aTbIil TONNUBHLIN 3NeMeHT: TONNUBHLIA 3NeMeHT, MeMOpPaHHO-3NeKTPOAHLIN ONOK KoTopo-
ro umeet chopmy TpyOK!.

MpumeuvyaHne — Popma nonepevHoro ceveHus TpyObl MOXET ObiTb NPOU3IBONBHON (KPYFMOW, ANnMNTUYECKON,
MHOrorpaHHom). TpyByaTelid TONMUBHBIA 3NEeMEHT MOXET COCTOATL M3 COCTaBHbIX YacTel — MPOCThIX ANEMEHTOB, Hanpu-
Mep BTYNOK, CODpaHHLIX B HEpPa3LEMHOE repMETUYHOE COeUHEHNE.

3.14 nnockoTpyB4YaTbii TOMMUBHBLIA 3MeMeHT: TONMVBHLIA 3MEMEHT, NpeacTaBnaWnn coboi He
MeHee [OBYX conpuKkacalwmnxcs BOKOBbBIMKM CTOPOHAMMW PACMONOXKEHHbIX B OAHOW MITOCKOCTW UMW Crpynnu-
pPOBaHHblE B HECKONMbKMX NapanmnenbHbiX NNOCKOCTAX TpyByaTbiXx 3eMEeHTOB NPOM3BONbHOMO CeYeHus, 00b-
€0MHEHHbIX B MMOCKONapannenbHyo KOHCTPYKLMID C 06LWMM HepasbeMHbIM NOAAEPKUBAIOLLUM 3NEMEHTOM,
KaHanamu ons pasgensHoro NoABoAa peareHToB K aHO4Y W KaToay, pasfeneHHbIX 3NeKTponnuToM, 1 oTBoda oT
HUX OTpaboTaBLIMX ra3os.

3.15 MuKpoTpy64aThI TONNUBHLIA 3NeMeHT: TpybuaTblil TONNUBHLIA 3NIEMEHT C XapakKTepHbIM BHELU-
HUM OnaMeTpoM MeMBpaHHO-anekTpogHoro brioka He Bonee 6000 MKM.

3.16 6unonsipHas nnacTuHa: CMNoBON M KOMMYTALWOHHbIA ANemMeHT (3NeKTpo- 1 TENoNpoBoaALLas
NAacTHa), B (PYHKUMIO KOTOPOrO MOXET BXOAWUTL KPEnneHne 1 NpocTpaHCTBEHHOE pasfaeneHne meM6paHHo-
3neKkTpoaHbix Bnokos, obecrneveHne pasgensHoro NoaBoaa K HAM peareHToB U oTBofa oTpaboTaBlunx rasos,
3anekTpuyeckas KoMMyTauus, TennoobmeH.

MpumeyaHune — bunonsipHas nnacTuHa, Kak NpaBUo, BKNKYAET B cebA NOTOKOBLIE KaHarbl C KaXao0l CTOpo-
Hbl ONA pacnpeneneHns peareHToB (TONNWBa, OKUCNUTENe) U yaaneHusa NpoayKToB peakuuK, a Takke MOXeT codepxaTb
KaHane!l Ang opraHusauun TennoobmMeHa. bunonspHas nnactuHa npeactaenaeT cobon dmamnyecknin bapbep, No3BoNs-
LA M3bexKaTh CMELLEeHWA OKUCIUTENA, TONMWBA W TENMNOOTBOAALLMX XWAKOCTEN UMW ra3os.

3.17 KoHUeBaA [MpWXMMHasn, TopueBas] NrnacTUHa: KOHCTPYKUMOHHbBIWA arieMeHT B6aTapen nnaHapHbIX
TONMMBHLIX SMIEMEHTOB, YCTaHaBMMBAEMbIA Ha KaXXOoM K3 ABYX TopuoB Datapewn, obecneunBatolmnin Heobxo-
AVMOE yCUnue cxaTtus NoBTOPSAILLMXCS 3eMeHTOB B DaTapee.

M punMeyaHune — KoHueBaa nnactuHa moxet coaepXXaTb WTyuepbl, I'Ianyﬁl{M 1 KONMNeKTopbl AnAa nogayvu
razoB W Xuakocten (peaFEHTOB, oXnaxgarLlero TEI'IJ'IOHOCMTEHH) B 6aTape+o TOMNNMUBHbIX 3N1EMEHTOB. Hal'lpaBJ'IEHMFl no-
TOKOB, KaK NpaBnno, nepneHaukynapHbl K KOHUEBLIM NNacTuHam.
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3.18 TokocbeMHUK: KOHCTPYKTUBHBIA 3N1EMEHT U3 3NeKTPoNpoBogHOroO Matepuana, obecnedynsatoL i
cbop 1 0TBOA 3MEKTPOHOB OT aHO4A M NOABOL 3NEKTPOHOB K Katoay TOMMMBHOIO reMeHTa.

3.19 anekTpuyeckue BbIBoALI BaTapeu TOMMUBHLIX 3MEMEHTOB (LWIMHA): 3NeKTpu4eckue BbIBOAHI,
Ha KOTOpble NOCTYNaeT 3MeKTPUYECKUA TOK OT BaTapen TONNUBHbLIX 3NTIEMEHTOB.

3.20 nocnepoBaTtenbHoe coeguHeHune: CxeMa 3NeKTPUYECKOro COeANHEHUsT TOMMUBHBLIX 3NEeMEHTOB
B OaTapee, Npy KOTOPOM aHOZ, OOHOMO TOMMWBHOIO 3MIEMEHTA ANEKTPUYECKM COBQUHSIETCH C KAaTOAOM APYroro,
MpW 3TOM HanpsKEHWS! TONIUBHbLIX 3MTEMEHTOB CYMMMWPYHTCS.

3.21 konnekTop: OAWH UMM HECKONBKO KaHarnoB, No KOTOPbIM:

- NOJaTCA peareHThl K TONMMBHOMY 3MeMeHTy (baTtapee TONMMUBHLIX 3MEMEHTOR);

- OTBOOATCA YXOAsLUMe ra3bl (NPOAYKThI peakunn) oT TOMMUBHOIO anemeHTa (baTtapen TONMNMBHLIX 3ane-
MEHTOB).

Mpumevarnnn

1 BHELUHWI BXOOHOW KonnekTop Gatapen TONMMBHbBIX 3NeMeHTOB NpeacTaBnaeT cobon KOHCTPYKUMIO, NpeaHasHa-
YEHHYI OnA nofdayv razoobpasHbix peareHToB, a B Hatapedx TOMMMBHLIX 3MEMEHTOB >KUOKOCTHOIO OXNaMOeHUs — n
oxnaxaaroLen XUOKOCTU, K COOTBETCTBYHLLMM BXOOHLIM OTBEPCTUSAM GOMbLLIOIO CeYEHMA BHYTPEHHEro KonnekTopa, pac-
MONOXEHHbIM Ha OAHON U3 DOKOBBIX CTOPOH Gatapeun TOMMUBHLIX 3NEMEHTOB U FEPMETUYHO Pa3fdeneHHbIM YNNOTHEHUSA-
MW. BHELWHWIA BbIXOOHOW KOMMEKTOp, PacnonoXeHHbIN, Kak npaeurno, Ha NpoTMBOMNONOXHON BOKOBOM cTOopoHe Batapeun
TOMNSIMBHBLIX 3NEMEHTOB, MpefHa3HayeH ANA O0TBOAA YXOAALWMX rasoB U BoAbl (MPOAYKTOB peakuumn) Gatapen TONMMBHLIX
aneMeHTOB, a B baTapesax TONMMBHbLIX 3NEMEHTOR XWUOKOCTHOMO OXNaXAeHUs — W OXNax4atoLLei XUAKOCTU, U NpeacTas-
ngeT coboi aHanorMYHyH KOHCTPYKLKIO.

2 KoHCTpyKUMa BHYTPEHHEro KOnnektopa npeacTaensaer coboi cucTemy KaHamnoB BHYTpW ©atapen TOMMUBHBLIX
3NEeMEeHTOB, KOTopas NPoXoguT Yepe3 BnnonapHble NNacTUHLI M pacnpenenaeT ra3oBble NOTOKK, a B baTtapeAx TONMVBHLIX
3MNEeMEHTOB XWOKOCTHOIO OXNaXAEHWA — W OXNaXAaoLLYI0 XKUOKOCTE MEXOy NOBTOPSOLMMUCH YacTamu BaTapeu, n oT-
BOOWT M3 HUX YXOASALIME rasbl U Body (NpoayKThl peakunu), a B batapesax TONMMBHBIX 3IEMEHTOB XWUAKOCTHOMO OXnaxae-
HUA — W OXJTAXOALLYI0 XKUOKOCTh.

3.22 6aTapes TONNUBHLIX 3neMeHToB; BT3: C6opoyHas eaunHuMLa, cogepxallas nsa unu 6onee anex-
TPUYECKU COeOUHEHHbIX MeMBpPaHHO-3NEKTPOAHbIX GIOKOB C KOHCTPYKTUBHBIMUW anemMeHTaMiu, obecnevnBaro-
LWAMI:

- MPOYHOCTb W JUHCTBO COOPOYHON edUHULIbI;

- BO3MOXHOCTb pa3denbHoro nofBoAa peareHToB K aHodaM W KaTogam TOMMMBHbBIX 3NIEMEHTOB U 0TBO4A
oTpaboTaBLUNX ra30B;

- TOKOCbEM A5 BblOa4u CyMMapHOi 3NeKTpU4eckoi MOLLHOCTH BCeX BXOASLWKX B BaTapeto TONMUMBHbIX
ANEeMeHTOB;

- TennoobmMeH Ana nogdepxaHusa Tpebyemoro pacnpeeneHuns Temnepatyp MeMBpaHHO-3MNeKTPOAHbIX
GrokoB BO BCEM AMana3oHe IKCMyaTalUMOHHbIX PEXMMOB M ANSA BblAavyu TENNOBOA MOLUHOCTH.

3.23 cbopka 6aTapeM TONNMBHLIX aneMeHTOB: [polecc coeguHeHWs OTOeNbHbIX TOMINUBHbBIX arne-
MEHTOB ApYr C APYrom Ans co3gaHus Gatapeun TONMUBHLIX 3MeMeHTOB.

M pumMmevyaHmne — Kak npaBwuno, TONNMBHbIE 3NEMEHTbI 3NEeKTPUYEeCKM KOMMYTUPYIOT nocneaoBaTterbHO.

3.24 Mmogynb TONNUBHLIX aneMeHToB: Moaynb, KOTOpPbIA BKNOYAET OOHY WINKW HECKONbKo Batapen
(Tarke BO3MOXHO UCMONb30BaHWE OOMNOMNHUTENbHbIX KOMMOHEHTOB AN obecnedeHns HopMarnbHOro yHKLMO-
HUPOBaHWS), MpefHa3Ha4YeHHbIA ONA UHTerpaumMv B Cy4OBYIO 3NEKTPOIHEPTeTUHECKY O CUCTEMY.

MpumeyaHue — Moaynb TONMUBHBLIX ANEMEHTOB COAEPIKUT CrieayioliMe OCHOBHLIE KOMMOHEHTLI: OOHY UMK
HecKornbko Barapei TONMUBHBIX 3NEMEHTOB; cUCTEMY TPYBONPOBOAOB AMNs TPAHCNOPTUPOBAHWSA TOMNMWBA, OKUCIUTENS U
MPOAYKTOB pPeakuMy; SNEKTPUHECKME COEQWHEHWSA ANS NUTaHus, nogasaemoro Batapeei; cpegcTBa MOHWUTOPWUHIA, KOH-
Tpons, ynpaeneHvs. Kpome Toro, Mogynb TONMWBHBLIX 3MEMEHTOB MOXET COgepaTb: CPeAcTBa ANA TPAaHCMNOPTMPOBaHKSA
OOMOMHUTENBHbBIX XUOKOCTEN (HAaNnpUMep, oXNaxaaloLWwmx cpes, MHEPTHOTO ra3a); cpeacTsa Ans 06HapYKeHUA U KOHTPONS
LUTATHBIX W HeLLTaTHbLIX YCIOBMIA paboTbl; KaMepbl UK cocyabl Nod AABMNEHUEM U BEHTUNALMOHHLIE CUCTEMbl MOAYINEN;
HeobXoAMMYH ANEKTPOHUKY AnsA paboTbl MOAYNs U CO30aHus YCNOBWIA ero paboThl B LUTATHOM PEKUME.

3.25 3HeproyctaHoBKa Ha TONMMBHbIX 3aneMeHTax; 3Y Ha TO: eHepupytoLas cuctema, KoTopas uc-
Nonb3yeT OAMH UINN HECKOINBKO MOAYNeR TOMMMBHBIX SITEMEHTOB ANs NPOU3BOACTBA 3NEKTPUYECKONA IHEPTUN
1 Tenna.

MpumedvyaHmnme — [lonyckaeTcsd MCNONb30BaTh TAKKE TEPMUH « ANEKTPOXMMUYECKUIA reHepaTop».
4
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3.26 BosgyxoHe3aBucumasn [aHaspo6Han] Y Ha T3: SnekTporeHepupyrllaa cucTema, Kotopas uc-
Nonb3yeT O4WH UM HECKOIbKO TUMOB TOMMMBHbLIX 3IEMEHTOB OS5 NPOU3BOACTBA 3MEeKTPUYECKON IHEPTUN U
Tenna 6e3 ucnonbL3oBaHWA aTMocdepHOro Bo3ayxa.

MpumedaHue — Kaknpaewno, ANA reHepaLly IHEPrW UCMOMNb3YIT peareHT-okucnuTens (KMcnopogd, KUcno-
podocofdepXallni ras), 3anacaembll U BO3MMbIA Ha BopTy.

3.27 onacHocTb: [loTeHUManbHbIA NCTOMHUK Bpeaa.

3.28 Bpea: TpaeMbl unu Bpen 300p0BEI0 MoAen Nubo yuwepd MMYyLLECTBY UMM OKPYXaIOLWEen cpene.

3.29 Be3skunaxHble nnaBcpeacTBa: [lnaBcpencTBa, He MMeLKMe Ha BOpPTY 3KMMaxa, OCHALLEHHbIe
CUCTEMOI aBTOMaTU4ecKoro ynpaBfieHWs, CUCTEMON TeXHWYeCKOro 3peHus (BKYas TennoBU3WOHHbIE BU-
Jeokamepbl U pagapbl), CUCTEMOW BbICOKOTOYHOW CMYTHUKOBOW HaBWraLMM M CUCTEMOW TOYHOIO BOXAEHUA,
yrnpasnsemMble AUCTaHLWMOHHO ONepaTopoM UMK No 3afaHHOW NporpamMmmMe, NpefHasHavyeHHble 45 NepeBO3KMU
rpy30B Mo MOPsIM 1 pekam, cnocobHbie paboTaTk npu MbbIX NOrOAHLIX YCMOBUSAX, B T. Y. B YCIOBUAX NIOXOW
BUOUMOCTN.

3.30 koHBepcuA: [Npouecc nonyYyeHWa BogopoacoAepKalle CMecy ra3oB M3 NepBUYHOTO TONNUBA NS
MCMNOMNb30BaHUSA B TOMNNMUBHbLIX 3NIEMEHTaX.

3.31 BHelWwHAA KOHBepcus: KoHBepcus Tonnmea, NPOMCXOAsLLAaa BHE MOAYNS TONMUBHbLIX 3[TEMEHTOB.

3.32 BHYTpeHHAs KOHBepcUuA: KOHBepcus, NPOUCXOAALLAasa BHYTPU MOOYNS TONMBHbLIX 31E€MEHTOB.

3.33 cuHTez-raz: HacblleHHbIM BOAOPOAOM ras, KOTOpkIA nony4atwT npeobpaszoBaHneM u3 UCXOOHOro
TOMNMNWBA C NMOMOLLbLK CUCTEMbI PUDOPMUHTa TONNMBA.

3.34 Tonnueo: ToNNUBO, KOTOPOE NOCTYNAET B CUCTEMY TOMIMMBHOMO 3MEMEHTA OT BHELLHEIO UCTOYHMKA.

3.35 okucnuTtenb: B OTHOWEHWN TONSMUBHbLIX 3MEMEHTOB YUCThIN KMCNOPOoA, KUCNopod Bo3ayXxa.

3.36 KoadbduumeHT nonesHoro gencteua; K. OTHOLWEHWE YNCTON INEKTPUUYECKON MOLLHOCTH, KO-
Topas BbipabaTbiBaeTCA 3HeProcMcTeMO TONIMBHLIX 3MIEMEHTOB, K 00LLeMy pacxogy 3Hepraun, nogaBaemon
B CMCTEMY TOMIMMBHbLIX 3MEMEHTOB, MPW YCIOBUW, YTO PeakLMOHHLIE NMPOAYKTLI HAxoaaTca B razocobpasHom
COCTOSIHUN.

337

Ha3Ha4YeHHbIN pecypc: CyMMapHaﬂ Hapaﬁoma, npur OOCTMXEeHWUN KOTODOPI aKcnnyarauma obbekTta
A0JKHa BbITb npekpaweHa He3aBNCUMO OT ero TeXHMYeCKOro COCTOAHWA.

MpumMmeyvyaHus

1 [aHHbI nokazaTenb He ABMAETCH NoKa3aTenemM HagexHocTy.

2 lNo ncTeyeHnU HasHavyeHHoro pecypca o6bekTa JOMKHO BbITh NMPUHATO pelleHne, NpegycMOTPEHHOE COOTBET-
CTBYyHOLLEeW JOKYMeHTauuel, 0 PeMOHTe, CNUCaHWKW, YTUNU3aunm, OLEHKe TEXHUYECKOro COCTOAHWUSA, YCTaHOBNEHUN HO-
BOMO Ha3Ha4YeHHOro pecypca 1 T. M.

[FTOCT P 27.102—2021, ctaTtbn 33]

4 Knaccudumkaumua 6ataper TONNMUBHbIX 3IEMEHTOB

4.1 BT3 B 3aBUCMMOCTK OT TMNA TOMMUBHbLIX 3NEMEHTOB, SIBMAKLMUXCSA OCHOBHOW MNOBTOPALEACH Ya-
cTbto BT3, MOXHO pasgenuTe:

- Ha Hu3koTemnepaTypHble BT3 c pabouyen Temnepatypon go 100 °C, komnnekTtytowmecs u3 LT3,
TOT3, MMTY;

- cpegHeTemnepaTypHele BT ¢ paboyen Temnepatypoi oT 160 °C go 220 °C, komnnekTywLwmecs 13
OKT3;

- BbiCOKOTEMNepaTypHele BT3 ¢ pabouen Temnepatypon ot 600 °C go 1000 °C, koMnnekTyLwmecs n3
PKT3, TOT3, MKT3.

MpumMmeyaHUne — YkasaHbl TOMNbLKO Te TUMbl TOMMMBHBIX ANIEMEHTOB, KOTOpble B HAcTosLLee Bpemsi Havbonee
TeXHUYecKk oTpaboTaHbl, HAXoOATCA Ha CTagUKM KOMMEPYeCKOro UCMonb3oBaHUA U MOryT ObiTb pekoMeHAoBaHbl AN WUc-
noneL30BaHng B cocTaBe cyaoBbix 33C.

4.2 B 3aBMCUMOCTM OT KOHCTPYKTMBHOIO WCMOMHEHWA TOMMUBHBLIX anemMeHToBR BT3 noppasgpensioTcs
crnegyrowmMm obpasom:

- C NnaHapHbIMU TOMNUBHbLIMUW 3NEeMeHTaMu;

- ¢ TpyG4YaTbIMU TOMMMBHLIMUA 3IEMEeHTaMu;
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=G I'IJ'IOCKOprGLIaTbIMVI TONNMUBHBIMW 3NEMEHTAaMM;
= G MMKpOTDyG‘-IaTbIMM TOMNNMUBHBIMW SNeMeHTaMu.

5 HazHa4yeHue n ob6nacTb NpUMeHeHNA 6aTapen TONNIMBHbLIX 3NIEMEHTOB

5.1 BT3 ABMNATCA UCTOYHUKOM 3MEKTPO3IHEPTUA NOCTOSIHHOIO TOKa W NpeaHasHadeHbl ANs KOMMNeKTo-
BaHuWsA, B cocTaBe mogynein T3 unv B €QUHUYHOM WUCNONTHEHWU, SHEPrOYCTAaHOBOK HA TOMMMWBHLIX 3NeMeHTaXx,
BXOOALLKMX B COCTaB cyaoBkIX 33C.

5.2 BT3 B coctaBe 33C ponyckaeTca NPUMEHSTL Ha Cydax BCEX KNaccoB, BKMOYas NOOBOAHbIE CPeL-
CTBa OBWXEHUA, B T. Y. HA De33KunakHbIX NnaBCcpeacTBax.

6 TexHnuyeckue TpeboBaHMA

6.1 OcHOBHLIe NOKa3aTenu 1 XapakKTepUuCTUKn

6.1.1 OCHOBHEIE TEXHUYECKME XapaKTepucTukn bT3:

- BbIXOAHasi HOMUHAaNbLHAas 3MeKTpMYecKkas MOLHOCTL, KBT;

- HanpsKeHue (MOCTOSIHHOrO TOKa) Ha HOMWHAITbHOA MOLHOCTK, B;

- KM Ha HOMUHanNbHOM MOLLUHOCTU, %:;

- HasHa4eHHbIA pecypc, Y;

- NapameTpbl NOTpebnsaemMoro ToNNMBa U OKUCNUTENS;

- yoenbHble MaccorabapuUTHbIE XapakTepUCTUKA.

6.1.2 Bbibop MOLWHOCTY eauHUYHON BT Ans cyaoBbIX NPUMEHEHUIA ocyLlecTBNsAeTcs pa3paboTymukom
n3genuin, UCXods 13 TpeboBaHWi 3akasduka, npegbasnsaemMblx K Y Ha T3 u cynoson 33C B uenom.

BbixooHan HOMWHaNbHAas aNeKTpUYeckas MOLWHOCTb eanHndHon BTO ans ucnonb3oBaHWs B cocTaBe
3HEProycTaHOBKWM Ha TOMMMBHbLIX 3NeMeHTax, Bxoasllen B cynoByto 33C, He gomkHa npesbiwate 150 kBT.

6.1.3 HanpspkeHue (MOCTOSIHHOIO TOKa) HA HOMMWHANbBLHOW MOLLHOCTKU efuMHWYHON BT3 He JoMmkKHO npe-
ebiwaTte 400 B.

6.1.4 KNO BT3 Ha HOMWHAMLHOW MOLLHOCTW 3aBUCUT OT TUMNA TOMMUBHLIX 3NEMEHTOB, KOMMMEKTYHOLWNX
BT3, n gomkeH UMeTb OANA HUM3KO- W cpegHeTemMnepaTypHbix BT3 3HaveHue He meHee 50 %, a onsa BbICOKO-
TeMmnepaTtypHbix — He MeHee 55 %.

6.1.5 HasHadeHHbIN pecypc He gonxeH BbiTb meHee 20 000 4.

6.1.6 Tun 1 ka4yecTBO NOTPeBGNAEMOro TONNMMBA U OKUCNUTENA

6.1.6.1 Tun 1 KayecTBO NoTpebnaemMoro Tonnnea

Tun n kadecTBO NoTpebrnaeMoro TOMMWBA 3aBUCST OT TUMA TOMIUBHLIX 3NEMEHTOB, KOMMMEKTYLWUX
BTO.

Ons Hu3KkoTemnepaTypHbix BTO TONNMMBOM ABMAETCA YMCTBIA U OCOBOYUCTLIA BOAOPOA, MOMYYEeHHbIN
TEM UMK MHBIM CNOCOBOM (3NEeKTponu3 BoAbl, MMPONNU3 YIMs, KOHBEPCUSA KUOKMX U ra3o0bpasHbIX yrneeBoao-
pOOOB, HanNpUMep OU3enbHOe TOMMUBO, METAHOM, NPUPOAHEIA ras U T.N.), ¢ 06beMHOR JoNen B NnepecyeTe Ha
cyxoMn raz He Huxe 99,99 % mapku A, onpegenenHelid no FTOCT 3022, FTOCT P 55466.

[ns cpegHe- 1 BbICOKOTEMNeEpPaTypHbIX BT3 TONNMBOM ABMAETCS Kak YACTLIA BOOAOPOA, TaK U CUHTE3-ras,
nonyyaemblid BHELLUHEN UMM BHYTPEHHEN KOHBEPCUeR NepBMYHOro Tonnmea (npupoaHoro rasza no NOCT 5542,
FOCT P 56021, cypoeoro Tonnuea no NOCT 32510).

6.1.6.2 Tun 1 kKa4ecTBO NoTpebnaeMoro okKMcnuTens

YHuBepcanbHbIM okucnutenemM ans T3 Bcex TUMOR TONMNWBHBIX 3NEMEHTOB ABNAETCH BO3OYX, NpoLlen-
WM MEXaHUYECKYH O4MCTKY, Be3 npumMecei xnopa, doTopa u cepsbl.

B BT3, BXogswWwmux B COCTAB BO3AyXOHe3aBUCUMMbIX JY Ha T3, B Ka4ecTBe OKUCIUTENS UCMOMNb3yeTcs
kucnopog 1-ro copta no NOCT 5583, kucnopopa 1-ro copta no NOCT 6331.

6.2 KoHCTpYyKTUBHbIE TpeboBaHusA

6.2.1 BT3 npeacTtaensAwT coboin cbopKy nocrnefoBaTenbHO COEAVUHEHHbLIX TOMMUBHLIX 3MEMEHTOB A1
Habopa HanpsbKeHWs, TOKa M MOLLHOCTW, OCHAaLLEeHHY0 YCTPOMCTBAMW NOAauM TONMMBA U OKUCNUTENSA, 0TBoAA
NPOAYKTOB peakuuu (Boga) v TeNnoThl.

6.2.2 CoctaB BT3 3aBMCUT OT TMNA TOMJIMBHbLIX 3NEMEHTOR, KOMNnekTyowmx T3, a Takke OT KOHCTPYK-
TWUBHOTO NCNOMHEHWS TOMMMUBHOIO areMeHTa.

6
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B obwem crnydae BT3 cocToUT U3 CcriegyroL X KOHCTPYKTUBHBIX 3MeMEHTOB!

- TOMMUBHOIO ANEMEHTA;

- BUMNONSApPHO NNACTUHBI;

- KOHLEBOW NMAaCTWHbI, MPWXUMHOM NNacTUHBI, TOPLEBON NNAacTUHbI;

- TOKOCBHEMHMKA,;

- 3NEeKTPUYECKMX BbiBOOOB BT3 (WnHbI);

- WTyluepos, NaTpybkoB, W KONMEeKTOPOB ANsi MO4A4YM rasoB U XMOKOCTEelN (peareHToB, OXNadKAaoLero
TennoHocuTens) B 6T3;

- KpenexXHbIX aNeMeHTOB W AeTarnei.

MpumedyaHne — B 3aBucumocTu OT TUNA T3, KOMNeKTyrLWMX BT3 U MX KOHCTPYKTUBHOIO WUCNOMHEHWS CO-
ctaB BT3 MOXeT M3MEHATLCH.

6.2.3 BT3 pomkHa COCTOATH M3 COEOMHEHHbIX Mexay cobow eauHuyHbix T3. N3 BT gomkHbl BbITh
cchopMupoBaHbl Mogynu T3 aHeproycTaHoBKM Ha ocHoee T3. Kopnyc mogynen T3 [oMmkeH COOTBETCTBOBATh
Tpeboeanuam MOCT 14254 B yacTu, KacaLencs ux NPUMeHeHus.

6.2.4 KoHcTpykuust BT3 gomkHa obecneymnBaTs:

- UCKI0YeHWe BO3MOXHOCTW CNyYaWHOro MPUKOCHOBEHWS K TOKOBEeAYLUMM W HarpeTbiM cBbilwe 50 °C
yacTam;

- VICKMKYEHWE BBIAENEHWS HAapYXy BOAOpoaAa U kucnopoaa npu pabote v B HepaboyeM COCTOSHUW.

6.2.5 BT3 gomkHbl COOTBETCTBOBATL TpeOOBaHUAM HAcToALlEero ctaHaapTa 1 6eiTeb ogobpeHsl Poccuii-
CKMM MOPCKMM PEermcTpoM cygoxonctea wu/mnu Poccuiackum knaccuumkaumnoHHeiM obuectsom (aanee — PC
n/vnn PKO) Kak camocToATenbHOE U3genve Unv B CocTaBe eanHON 3HepreTM4eckon CUCTEMBI.

6.3 TpeGoBaHMA MO 3MEKTPOMarHUTHOW COBMECTUMOCTH

3nekTpomarHmMTHas coemecTumMmocTe BT3 gomkHa cooTBeTCcTBOBaTL TpeboraHuaM npasun [1] u/unn [2].

6.4 TpeboBaHMA HaAEKHOCTH

6.4.1 KomnnekTywLwme n3genua n matepuansl 4ofkHbl o6ecnednBaTbh nokasaTenu HagexHoctu BTO,
B COCTaB KOTOPOW OHM BXoAAT. [py npumeHeHun B BT KOMNNEKTYOLWUX N34EeNMiA U MaTepmanos C MeHb-
LWMM CPOKOM CRNy»0bl N pecypcomM Heobxogumo obecnevynTb Hanmyne ogUHOYHOTO KOMMNEeKTa 3anacHblX
yacTtel (nanee — 3WIM), cocTaB M 0OCTATOYHOCTL KOTOPOTO AOMKHbLI NOATBEPXAATHCSA COOTBETCTBYHOLLUMM
pacyeTamu.

6.4.2 MNepeyeHb KOMMNMNEKTYKOLWMX U3Oenui, cOopoYHbIX eQMHUL, M MaTepuarnoB C MEHbLUUM CPOKOM
cny»6bl MM pecypcom, 4em ycTaHoBneHo ana BT B uenom, gomkeH 6biTe npuBegeH B TY, nocTaBnsieMblx
BMmecTe ¢ BTO — pgokymeHTaumen (akcnnyaTauMoHHOW, PEMOHTHOR) C yKa3aHuem NepruoguyHOCTU U TpYLoeM-
KOCTW 3aMEHbI.

6.4.3 CpegHuWI CPOK COXpPaHAEMOCTH OTAENBLHOrO KoMNnekTyowero obopyaoeaHua BT3 oo BBoAa B 3Ke-
nnyaTauunio JomkeH ObiTe He MeHee 5 neT. TpeboraHuA No coxpaHaemocT — B cooTBeTcTBUM ¢ TOCT 21493.

6.4.4 BT3 pomkHa BbITb YCTOMYMBA K BO3AEWCTBUIO TEXHONMOrMYEcKUX hakTopoB NpW M3roTOBNEHUU U
PEMOHTE, BKMOYaLWwmx TpeboBaHnsa K cocTaBy atMocepbl MPOM3BOACTBEHHbIX YHACTKOB, YMCTOTE paboumx
MecT.

6.4.5 KoHcTpykuust BT3 gomkHa obecneymnsaTh ee HagexHocTs no NTOCT P 27.015.

6.5 TPESOBEHHH no XMBy4ectm u CTOWKOCTHU K BHELUHUM BOSﬂEﬁCTBMHM

6.5.1 BT3 pomxHa HagexHo pabotaTh B ycnoBusx, cooteeTcTBytownx MOCT 15150. Bug knumatmye-
ckoro ncnonHeHnsa 6T3 no MOCT 15150 onpenensaioT B 3aBMCUMOCTM OT paloHa MCMNoMNb30BaHUA KOHKPETHOTO
cygHa.

TpeboBaHuA K CTOMKOCTU K KNIMMaTWYeCKMM BO30eNCTBUAM (KnMMaTudeckoe ncnonHeHne bT3 v katero-
pus M34enus) yKkasbiBaT B HOPMATMBHOW JOKYMeHTauuu Ha BT3.

6.5.2 BT3 pomxHa coxpaHaTb paboTocnocoBHOCTE NpyU M3MEHEHUW OABMNEHUS OKpYXaklLlel cpenbl oT
600 go 1520 mm pT. cT.

6.5.3 ObOLWMI ypoBEHb BO3AYLWIHOIO WyMa npk pabote BT Ha paccTtosHuM 1 M He JOMKEH NpeBbIWaTh
65 nb.

6.5.4 BT3 B 4acTy CTOMKOCTMX K BHELLHUM BO3AENCTBMAM A0/TKHA COOTBETCTBOBATh TpeboBaHUAM npa-
gun [1] n/unu [2].
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6.5.5 TpeboBaHMA NO paguOINEKTPOHHON 3aWuTe
B yacTtu nanyyeHuin Bo BHelwHOW cpeny BT3 gonxkHa yoosneTBopATb TpeboBaHMAM NO YPOBHAM MHAOY-
CTpWanbHbIX pagMonomex B COOTBETCTBUKM ¢ Npasunamu [1] u/vnum [2].

6.6 TpeboBaHMA K MaTepuanam

6.6.1 Ncnonb3yemMble MeTannM4yeckne N HemeTannu4yeckne Matepuansl JOMKHbI OTBeYaTb TpeboBaHK-
SIM MO KOPPO3WOHHOW CTOMKOCTK NMpu paboden TemnepaTtype BT3 1 gomkHbl BbITh YCTOWYMBLI B Cpeae TONMu-
Ba WU OKMCNUTENS.

6.6.2 HemeTannuyeckme MaTepuarnbl 4OMKHbI ObITb HEFOPHYUMUW UMK TpYAHO roptouuMu no FOCT 12.1.044.
Ha Bcex pexumax paboTbl OHM He JOMKHbI BbIAEeNATh TOKCUYHBLIX U OYPHO NaxHYLLKWX BELLECTB.

6.6.3 TexHONOrMYHOCTb KOHCTpyKUMKM BT3 gomkHa cooTeeTcTBOBaThL TpeboraHusm MOCT 14.201.

6.6.4 BT3 gonxHa yooBnNeTBOpPATb OCHOBHbIM TPeboBaHUAM NO 3PrOHOMUKE M TEXHWUYECKOW 3CTETHKE,
manoxeHHbiM B FTOCT 12.2.049.

6.7 KomnnekTHOCTbL

B komnnekT noctaekm BT, MUHMMAnNbHO, LOMKHEI BXOAUTL!
- BT3;

- nacnopt Ha BT3;

BegomocTb 3UTMT;

PYKOBOACTBO MO JKCnnyaTaumm,

ceptudukat PC u/unu PPP.

6.8 MapkupoBka

6.8.1 Ha kaxpgon BT3 Ha BMOHOM mMecTe AormkHa ObiTh ycTaHoBneHa Tabnuyka ¢ ykasaHvem:

- HaMMEeHOBaHWA NPeanpUATUA-U3rOTOBUTENS;

- HaWMEeHOBaHWs N3Oenus;

- 0bo3HaveHusa ctaHgapTa iy TY No KOTOpOMY W3fenve U3roToBneHo;

- MaccChl, OCHOBHbIX pa3MepoR;

- OaTbl M3rOTOBIEHUS;

- 3aBOACKOro HoMepa;

- KMerMa nNpuemMKn otgena TexHudeckoro koHTpons (OTK).

6.8.2 3aBoackor HoMep K garta varotoBrneHua BT3 gomkHbl 6bITb HAHECEHb! yaapHbIM cnocobom —
Knenmamu.

6.8.3 MapknpoBka cbopoYHbIX eAUHUL U OeTanei, BXoasawmx B coctas bT3, gomkHa cOOTBETCTBOBATL
TpeboBaHUAM, yKa3zaHHBEIM B KOHCTPYKTOPCKOW AokyMeHTauuu (KO).

7 TpeboBaHMA K TpaHcnopTabenbLHOCTH

7.1 Tpe6oBaHusA K ynakoBke

7.1.1 ¥Ynakoeka BT3 pgomxHa GbiTb NMpoyHON M obecnevmBaTh ee 3aluTy OT MEXaHUYEeCKUX NMOBpPEX-
OEHWIA MpW TPaHCNOPTUPOBaHMM M MOrPy304HO-pasrpy3oyHbix paboTtax, npegoxpaHate TS oT Bo3gencTBus
BHELLHNX (PaKTOPOB NpU ee TPaHCNOPTUPOBAHUKW U XPaHEHWW.

7.1.2 BpemeHHasi NpOTMBOKOPPO3MOHHanA 3awmTa 1 ynakoska BT3, npefHasHa4YeHHbIX AN8 ONMTeNbHO-
ro XxpaHeHust Ha cknagax notpebuTens, Npy NocTaBke B MaKPOKNMMaTUYeCKWE PanoHbl C TPONMNMYECKMM Knuma-
TOM, @ TaKKe Npu TpaHCMoOpPTUPOBaHUW MOPCKUM NMyTeM AoMmkHa cooTBeTcTBOBaTL TOCT 24927.

7.1.3 CocTaB anemMeHTOB ynakoBKW, MPpUMEHSIEMbIX OMNHA YNakoBbIBAHWA, MaTepuansl, TMN U pasMepsbl
Tapbl AOMKXHbI COOTBETCTBOBAaTL K[ Ha ynakoBKy.

7.1.4 B coctaBe K[] Ha ynakoBKy AoShKHa ObiTb NpeAycMOTPEHa yNakoBOYHas BEOMOCTb, COAepKallas
crnegyrowuve gaHHbIe:

- TOBapHbIA 3HAK N3rOTOBUTENS;

HanMeHOBaHWe N agpec U3roToBUTenNs;
obo3HavyeHue BT3;

obo3HaueHune TY;

- ToA ¥ Mecsil, yNaKoBbIBaHUS;
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- WTamMn ynakoBLKnKa,

- wramn OTK.

7.1.5 K ynakoebiBaemor BT3 pomkHa ObiTb MpUMOXeHa 3KCNnyaTauuoHHas [OOKyMeHTauusa no
MOCT P 2.601 u TOCT P 2.610.

7.1.6 TpaHcnopTHas Tapa gomxHa bbiTh onedaTtaHa (onnombupoBaHa).

7.1.7 MapkupoBka Tapbl gormxHa obecrnedmnsaTtb nonyydeHue notpeburenem Heobxoanmon nHpopmaumm
06 ynakoBaHHOW BT3.

Mapk1upoBKY HAHOCAT HENOCPEACTBEHHO Ha Tapy.

7.1.8 Ha Tapy HaHoCHAT crnegyroLwne OaHHbIe:

- TOBapHbLIA 3HAK U3rOTOBUTENS;

- obosHayeHne BTO;

- obo3HaveHve TY;

- rog 1 Mecsl YNakoBbIBaHWS;

- WTamMn ynakoBLUunKa,

- wTtamn OTK.

7.1.9 MapkupoBka TpaHcnopTHon Tapel — no FTOCT 14192.

7.2 TpeboBaHWA K TPAHCMOPTUPOBAHUIO

7.2.1 TpaHcnopTupoBaHue BT ocyLLecTBNAT TONLKO B yNakoBKe M3roToBuTens. TpaHcnopTMpoBaHue
ponyckaeTca nbbiM BUAOM TpaHCNopTa B COOTBETCTBMM ¢ TpeboBaHusamn TY Ha BT3. Ycnosua TpaHcnop-
TUPOBAHUA B YacTW BO3AENCTBMS MexaHW4YecKnXx (pakTopoB BHelwHel cpedbl — no FOCT 23216, a B 4yacTu
BO34ENCTBUS KNuMaTuyeckux daktopos — no MOCT 15150.

7.2.2 Mpwn TpaHCNOPTUPOBaHUM AOMKHA ObITE 0BecneyeHa 3allnTa yNakoBaHHOW B TPAHCNOPTHOW Tape
BT3 oT HenocpeacTBEHHOrO BO3AEMCTBUA aTMOCepHbIX 0CaAKOB, CONMHEYHON paguauumun,

8 TpeboBaHuA be3onacHOCTH

8.1 KoHcTpykumna BT3 gomkHa bbiTh noxapos3pbiBobe3zonacHa no MOCT 12.1.004, TOCT 12.1.010 n
FOCT 12.2.007.12 n He OoMmKHa ABNATbLCA MCTOYHMKOM B3pbiBa Unu noxapa. Ee HopwmanbHaa paboTta He
JOMKHA co3faBaTk B3pbLIBOONACHYH cuTyauuto. MpoHWKHOBEHWE WHULMATOPOB MIaMeHW U B3pbiBa BO BHY-
TpeHHW obbem BT 1 NnonagaHve Bogopo4a B OKpYXKatlllee NMPOCTPAHCTRO AOMKHO BbiTh MCKMIOUYEHO.

8.2 MpumeHsaeMble MaTepuansl B BT3 AOMKHbI:

- BbITb CTOMKMMW K BO3AENCTBUIO (hakTOpPOB, 0BYCNOBMEHHLIX €8 PYHKUWOHMPOBaHWEM;

- He 3arpsA3HATb NPUPOAHYI0 Cpedy M He BO34EeNCTBOBaTb BpeOHO Ha YeroBeka;

- He BOCMNaMeHATbCS NPU BO3AENCTBUM KOHTAKTUPYIOLWKWX C HUMW BbICOKOTEMMNEPATYPHbLIX 3NEeMEHTOB
N XUMUYECKUX BELLECTB;

- He coepaTb BpedHbIX BELLECTB, Ype3Bbl4alHO ONacHbLIX M BLICOKO OMacHbIX 1-ro 1 2-ro knacca onac-
HocTu no TOCT 12.1.007;

- NpejenbHO OOoNYCTUMbIE KOHLIEHTpaLUWK BpeAHbIX BeLLEeCTB B BO3ayxe paboyen 30Hbl He JOMKHbI npe-
BbllWaTb 3Ha4YeHu, ykasaHHbix B FTOCT 12.1.005—88 (npunoxexue 2).

8.3 CteneHb 3awnTbl BT3 gomkHa 6biTh He HUXe |P34 no TOCT 14254.

8.4 BT3, HaxogAawaaca B 3Kcnnyataunn, OMKHA UMEeTb KOHCTPYKLMIO U M30NALUI0, UCKMYaloLwue no-
pa)eHue 4yenoBeKka anekTpudeckum TokoM. Mo cnocoby 3aliMThl YenoBeka OT MopaXKeHUs 3NeKTPUYECKUM
Tokom BT3 gomxkHa oTHocuThes K knaccy 01 no TOCT 12.2.007.0.

8.5 OnekTpuyeckoe COMpoTUMBEHWE WM3OMSALMKM MEXAY IMNEKTPOHEe3aBUCUMbIMKA LEensiMiA U KOPNycoM B
paboyeM COCTOAHUKM AOMKHO ObITh He meHee 5 MOmM.

8.6 MeTtannuyeckne HETOKOBEOYLLME 3MEMEHTbI AOMKHbI OblTh 3a3eMneHbl. ConpoTuBneHne 3asemns-
fOlLlero YCTPOWCTBA JOMKHO WUCKMIOYATh HAXOXAEHWE 3TUX 3MEMEHTOB MOA HanpsXeHWeM, MpeBbilatoLemM
BeszonacHoe, Npy NOLIX BO3MOXHbLIX HEUCNPABHOCTAX.

8.7 HapyxHble BbiBogbl BTO 0MKHBI BbITL MPOYHO COEOMHEHEI C €e TOKOMPOBOASLLMMN 3NeMeHTaMu
crnocobamu, obecrneqrBaoWw MM HagexHbliA KOHTaKT NPKW 3KCnnyatauin, TpaHCnopTMPOBaHUA U XpPaHEHWUN.

8.8 B anektpudeckux uensx 6TO He JomkHO OblTb OOPLIBOB, @ TakkKe 3aMbIKaHWIA TOKOBEAYLWMX YacTen
mexay coboi n Ha MeTannM4eckuin Kopnyc.

8.9 BT3 gomkHa MMeTb YCTaHOBOYHbIE KIMKYM UITM MapKUPOBOYHLIE 3HAKW (3HAKM NonspHOCTH), obecne-
UMBAIOLLME €€ NMPaBUIIBHYH YCTAaHOBKY NMpU MOHTAXE.
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9 TpeGoBaHNA OXpaHbl OKPYKalowWwen cpeabl

9.1 Mpw NOBbLIX BO3MOXKHBIX HEUCNPABHOCTSAX (aBapusix) AOMKEH ObITh UCKMOYEH BbIBPOC B OKpY»Kato-
LY cpeny BellecTB, coaepxalmuxcs (obpasyowmxca) B BTO B KoOHUeHTpauuax (konudecTeax), cnocobHbIX
OKasaTb BpeaHoe BO3[AencTBMe Ha buonornyeckne obbLEeKThI.

9.2 OTtxopbl (BbIGpOChl), oBpasylollmMecs B pesynsTate HOpManbHOro yHKUMOHWpoBaHusa BTI, He
OOMKHbl OKa3blBaTb BPEOHOro BMMSIHUS Ha OKpyxatouyt cpeny. Hopmbl 6esonacHocTM BbIBpOCOB — Mo
FOCT P 58577.

10 NMpaBuna npuemMku

10.1 BT3 gomnxHa ObITe NPUHATA NPeACcCTaBUTENEM TEXHUYECKOro KOHTPONS Ha npeanpusaTUM-U3roToBK-
Tene.

10.2 [ns KoHTponsa kKadecTBa W npuemkn BT Ha npeanpusaTUM-M3roToBUTENE AOIMKHbI NMPOBOAUTLCH
NPUEMO-CAATOYHbIE NCMbITAHWUS.

10.3 VcnbiTaHWs Ha cooTBeTCcTBME TpeboBaHNSAM HOPMaTUBHOW OOKYMEHTaLWMK OOSHKHLI MPOBOAUTLCA
Ha cTeHOe NpegnpuATUS-M3roTOBUTENS UMW Ha OPYTOM CMeLManu3upoBaHHOM CTEHE, TEXHUYECKME BO3MOX-
HOCTM KOTOPOro MO3BOMSAKT NPOBOAUTL OaHHbIE WUCMLITAHUA, ¢ NPpUMeHeHueM npubopos, NpucnocobneHui,
OCHAacCTKW 1 Apyroro obopynoBaHus, obecneunBarwLLMX UX NPpOBELEHME.

10.4 Pe3ynbtaTbl MCNLITAHWA AOMKHbI CHMTATLCA YAOBMETBOPUTENbHBLIMKM, ecniu BT3 cooTBeTCTBYET
TpeboBaHMAM HOPMaTUBHOW JOKYMEHTaLMK,

10.5 MNepedeHb KOHTPONUMPYEMbIX NapaMeTpoB, NokasaTenen, xapaktepuctuk BT3, TpeboBaHniA K npu-
eMO-CAaTO4HbIM UCMNBITAHMAM, NOPA0OK 0hOPMIMEHUA PE3yNLTaTOB NPUEMKU, NEPUOANYHOCTE UCMBITAHUA U
Op. yctaHaenueatoT B TY.

10.6 MNporpamma n MeToamnka UCMbITaHWA OoMKHbI BbITe 0go6persl PC n/unu PPP.

11 TpeboBaHnAa no ctaHaapTusaumm u yHucdmkaumm

11.1 TpeboeaHua no cTaHgapTM3aunyu U yHudukaumm BT3 yctaHaBnmeaoT B T3 B BUAE KONMUYECTBEH-
HbIX MoKa3aTenen Uunu Ka4yecTBeHHbIX TpeboBaHuiA.

11.2 B kayecTBe KONMYeCcTBEHHbLIX MoKasaTenen ctaHgapTu3auuMm M yHuukauum npuMeHsIioT creayto-
wme KoadpPuLMeHThI:

- K03 PUUMEHT NPUMEHAEMOCTHI Knp;

- KoadhduumeHTa noeTopsemoctu K_;

- k03hHULMEHT MEXKMPOEKTHON YHUDUKALMK KMy.

11.3 KavecTBeHHble TpeboBaHuMA MO cTaHAapTM3aLnmM 1 yHUdUKaLMM npegycmaTpyBaloT:
obecnevyeHne cooTBeTcTBMUA BTI TpeboBaHWAM CTaHOAPTOB;
paspaboTky BT3 Ha ocHoBe Ha30BOM KOHCTPYKLUNN;
paspaboTky BT3 B kauecTBe Ha30BOWM KOHCTPYKLNU;
NpUMEHEHUE CTaHO4apTHbIX, YHUMUUMPOBaAHHbLIX U paHee pa3paboTaHHbiXx COOPOYHBIX eauHUL U
peranen;

- npuMeHeHue BNOYHO-MOZYNBLHOIO U APYTMX METOL0B NPOEKTUPOBaHNS.

12 TpeboBaHMA NO MeTponoruvyeckoMy obecneyeHnro

MeTponornyeckoe obecnedeHme JOMKHO BbITh OCYLLECTBNEHO Ha BCeX CTaauAX XKM3HEHHOoro uukna bT3
B cooTtBeTcTBMK ¢ TOCT P 8.820.

13 TpeGoBaHUA NO pa3MeLleHnIO Ha cyaHe

13.1 Paamewenune BT3 Ha cyaHe B cocTaBe cygoBon 3Y Ha T3, a Takke YCTPONCTBO U KOHCTPYKLIAS CU-
cteM, obecneumBawlmx dyHKLMOHMpPOBaHUe 1 BesonacHocTe BT, JOMKHO COOTBETCTBOBATL TpeboBaHUAM
kopgekca MI'T [3].

13.2 Bcnepcteue TOro, 4to B BT3 B Npouecce akcnnyatauun NOCTOAHHO COAepKaTcs TONNUBO B aHog-
HOW MOMOCTW WU OKUCINNTENb B KAaTOQHOM MOMOCTW, OHW AOMKHbI BbITh YCTAHOBMNEHB! B 3aKPbIThIX MOMELLEHUAX

10
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MW 3a COOTBETCTBYIOLWMMU NPOTUBOMNOXAPHLIMKW 3arpadKaeHUAMU, U30NMUPYIOLLMMU UX OT MOMeLeHud ans
XpaHeHWs TONNMBa 1 OKUCIUTENSA B BUAE YACTOMO KMCnopoaa. 3TU NoOMeLLeHNs/3arpaxaeHns AOMKHbl BEHTU-
nupoBaTbCa W BbITh OCHALLEHbI CUCTEMOWN ODHAPYKEHWUA TONNMUBHOIO rasa.

13.3 MNMomelweHns ons yctaHoBku BT B cocTaBe cyaosor Y Ha T3 OOMKHbI HAXOOUTBCA BHE KUMbIX
nomeLleHuid, cnyebHbIX NOMeLleHnid, MalUUHHEIX OTOENeHU (Kak NpaBuMno) U NOMEeLLeHUn ynpaBneHus, a
Takke JOMKHbI ObITh OTAENEHbI OT 3TUX MNOMELLEHWI C NoOMOLbI0 KodhdepaaMmos unu nepebopok. YcTaHoBKa
B MallMHHOM OTAENEeHWW paspeLlaeTcs npu ycrnoBun, 4To obecnednBaeTcs COOTBETCTBYOLWAn n3onsauus BT
B cocTaBe cyaoBoi QY Ha TO oT npodero obopynoBaHMs, HAXOAALLErocs B HEM.

13.4 Bxoabl U BEHTUMALMOHHbLIE OTBEPCTUS, BEAYLUNE B XWUMble MOMELLEHWs, CryKebHble NoMeLLeHns,
MallVHHbIE OTAEeNeHUs U NoOMeLLeHUs ynpaBneHua OOMKHbI pacnonaratbCa Ha paccTosAHUWU MUHUMYM 3 M OT
nobbix oTBepcTUil BT3 1 He OOMKHbI BLIXOOAUTHE HAMpPsAMYH KO BXOAaM, OTBEPCTUAM M BEHTUMSALMOHHLIM OT-
BEPCTUSAM XKUMbIX NOMELLEHMI, CryXeOHbIX NOMELLEHUA, MALUNHHBIX OTAENEHUIA Y NOMELLEHWIA ynpaBneHus.

13.5 OTteepcTust gna cbpoca oTpaboTaHHbIX M NPOAYBOYHbIX rasoe BTO gomkHbl pacnonaratbCsi Ha
OTKpbITON nanybe Ha paccTosHUK MUHUMYM 3 M OT JII0ObIX UCTOMHWKOB BO3rOPaHUsA U OTBEPCTUM XUNbIX NMO-
MeLLEeHWN, cny>ebHbIX MOMELLEHWA, MALUMHHBIX OTAENEHWA U MOMELLEHW YNpaBNeHUs, a TaKkke OpPYrux no-
MELLEHWIA, COOEPXALLNX UCTOYHNKK BO3ropaHus.

HacTtosiwee TpeboBaHMe He pacnpocTpaHAeTCca Ha NoABOAHbIE CpeaCcTBa OBUXEHUSA BCeX TUMOB.

14 YkazaHusa no aKcnnyarauum

14.1 TpeboBaHuA No 3KcnnyaTauum

14.1.1 BT3 B cocTtaBe 3Y Ha Tl gomkHa obecneymBaTtb BO3IMOXHOCTb €€ 3KCNyaTauun B aBToMaTnye-
CKOM pexume, He Tpebya NOCTOAHHOIO NPUCYTCTBUS 0BCNYXMBAKOLLErO NepcoHana.

14.1.2 SkcnnyaTtauua BT3 gomkHa ocylWecTBNATLCA B COOTBETCTBUM ¢ pa3paboTaHHON Ha Hee 3KCnny-
aTtauuoHHOW OOKYMeHTaUnen.

14.2 TpeboBaHUs NO yTUNU3AL MU

14.2.1 TpeboBaHWs no yTunu3aunm 3agarT B TEXHUYECKOM 3agaHum Ha BT3, B T. 4. Ha BT3, copepxa-
lWKWe pegKkoseMenbHble U OparoleHHble MeTanmnbl, a Takke cogepkallimMe 3KoNormyeckn onacHele Matepuansl.

14.2.2 NepeyHn mateprancB W/MNN KOHCTPYKTUBHbBIX 3NIEMEHTOB, NOoAMeXalnx yTunusauum, onpege-
NAKT Ha aTtane paspaboTku BT3.

15 NapaHTUM naroroBurens

15.1 M3roToBUTENL JOIMKEH rapaHTMPOBaTh COOTBETCTBUE KadecTBa BT TpebosaHuam TY npu cobnto-
OeHun noTpebuTenem ycrnoBU TPAHCMOPTMPOBAHUA, XPAHEHUA, MOHTaXa W aKcnnyaTtauuM, NpegycMoTpeH-
HbIX TY.

15.2 MapaHTUAHLIA CPOK XpaHeHUs1 U rapaHTWAHBIA CPOK dKcnnyaTaumn (Cpok cny0kl) nocTaBnsaemon
BT3 gomkeH ObITh ykasaH B TY.

15.3 MapaHTuiHbBIA CPOK UCHUCASAOT ¢ AaThl crnegylolwero oHA nocne gatbl uarotoBnexnus BT3, ykazan-
HoW Ha BT3.

15.4 3a npegenamMmu rapaHTUMIHOIO CPOKa, HO B NPefenax yCTaHOBNEHHOTO Cpoka Ccny»06bl, 3a M3roToBu-
TENneM COXpaHAeTcs OTBETCTBEHHOCTb 3a KadecTBo BTO. [NocTaBka HOBLIX y3NOB M AeTanen, HeobxogumbIx
Ans BoccTaHoBneHus BT3, B 3TOM cny4ae ocyLeCcTBMAETCSA U3rOTOBUTENEM 3a CYET cpecTB noTpebuTtens.
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Bubnuorpadun

[1] TMpaBwuna knaccuukalmm U NOCTPOMKN MOPCKMX CyaoB (POCCUICKMIA MOPCKOW percTp cygoxoacTea)
[2] T[MpaBuna knaccuchnkaumm n NocTporkn cynoe (Poccuickoe knaccugmkalMoHHoe obLecTeo)

[3] MexagyHapoaHbin kogekc no GeszonacHOCTU ONS CyOoB, MCNOMb3YKOLWKUX rasbl UMW WHbIE BUOBI TONMMBA C HU3KOMN
Temnepatypon Benbiwkk (Kogeke MITT)

YOAK [629.5.062.7;621.864]:006.354 OKC 47.020

KritoueBkle crnoBa: TOMMMBHLIE 3NTEMEHTHI, SBTBDEH, TONINUBHbIE NEMEeHTbI, MOAOYIT TOMNMBHBLIX INEMEHTOB,
3HepreTu4yecKad yCtaHOoBKa, BOOOpPOA, besonacHocTb

Penaktop H.B. TanaHosa
TexHudveckun pegaktop M.E. Hepenkosa
Koppektop M.A. Koponesa
KomneloTepHasa Bepctka M.B. Maneeegol

CpaHo B Habop 16.12.2022. [MognucaHo B nedatb 26.12.2022. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 1,86. Y4.-u3a. n. 1,68.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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