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MNpepgnucnoBne

1 NOArOTOBJ/IEH HauuoHanbHON accounauuneli nponssoanTenein CTOYHUKOB Toka «PYCBAT» (Acco-
unaumnsa «PYCBAT») Ha ocHOBe COGCTBEHHOrO NepeBoja Ha PYCCKUIA A3blK aHIN0A3bIYHON BEpcMM cTaHaapTa,
yKaszaHHOro B NyHkTe 4, npu yyactum defepanbHOro rocyfapcTBeHHOro 604XeTHOro yuypexaeHnsa «Poccuii-
CKNA MHCTUTYT cTaHgaptTusauynm» (Prey «MHCcTUTYT cTaHgapTusaynm»)

2 BHECEH TexHuueckum komMuteToMm Mo ctaHgapTtusauum TK 044 «AkkymynaTtopel n 6atapen»

3 YTBEPX/JEH VN BBEAEH B JEVNCTBWE MMpukazom ®eaepanbHOro areHTcTBa Mo TeXHNYeckomy pe-
rynMpoBaHuio 1 meTponornu ot 14 ceHTabpa 2023 r. Ne 835-cT

4 HacToswuii cTaHgapT UAEHTUYEH MeXayHapoaHoMy cTaHaapTy MCO 19453-6:2020 «TpaHcnopT Ao-
POXHbI/A. YCNOBUA OKpyXalolwen cpedbl M UCAbITAHUA 3/1E€KTPUYECKOr0 M 3NeKTPOHHOro obopygoBaHus Ans
cucTeMbl npuBoga anekTpomobunei. Hactb 6. TaroBble 6aTapeliHble 6/10kn 1 cuctembl» (ISO 19453-6:2020
«Road vehicles — Environmental conditions and testing for electrical and electronic equipment for drive system
of electric propulsion vehicles — Part 6: Traction battery packs and systems», IDT).

HanmeHoBaHue HacTosAWero craHgapta M3MEHEHO OTHOCUTENIbHO HaWMEHOBaHWSA YKa3aHHOro mMexay-
HapoAHOro ctaHgapTa Ans npusefeHus B cooTseTcTBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

Mpn NpUMMEeHEeHUN HaCcTOALWEro cTaHgapTa PEKOMeHAYeTCA UCNOo/b30BaTb BMECTO CCbINTOYHbLIX MeXayHa-
pPO/AHbIX CTaHAAPTOB COOTBETCTBYKOLWIME UM HALMOHANbHbIE U MEXIOCyLapCTBEHHbIE CTaHAapThl, CBEAEHUS O
KOTOPbIX NpuBeAeHbl B AONOMHUTENBLHOM NPUIOKeHnUn AA

5 BBEJAEH BITEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHOB/IeHbl B CTaTbe 26 ®defepanbHOro 3akoHa
0T 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin depepayumn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACT OslLEeMY CTaHgapTy Nnyb6MkyeTCcsa B eXerogHom (No coCTOAHUI0 Ha 1aHBapsa TeKywero
roga) MHoOpMaLMoOHHOM ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHWl
M NONpPaBOK — B €XEMECAYHOM WMH(OPMaLMOHHOM yKasaTesie «HauuoHanbHble cTaHfapThi». B cnyuyae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALLEro cTaHjapTa CoOOTBETCTBYWLULee yBeJoMNeHne byneT
ony6a1mkoBaHO B 6amxalillem BbIMYCKe €XeMeCA4YHOro uHgopmaumoHHOro ykasaTensa «HauuoHasnbHble
cTaHgapTbl». CooTBeTCTBYyWLWas uipopmauus, ysejoMmneHme U TEKCThbl pa3MeLlialnTCcsad Takxe B UH-
dhopmMaLMoHHOW cucTeme 06LENO NOIb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHUYeCKOMY perynmpoBaHunio U meTposorum B ceTn NHTepHeT (Www.rst.gov.ru)

© 1S0, 2020
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2023

HacToawwnii cTaHAapT He MOXET ObiTb MOJSIHOCTHID WU YACTUYHO BOCTPOM3BELEH, TUPAXMPOBAH W pac-
NpoCTpaHeH B kKayecTBe o(ULMaNbHOro M3faHus 6e3 paspeleHuns defepanbHOro areHTCTBa No TeXHWYECKo-
My pPerysimpoBaHuio 1 MeTpoJsorim
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BBepgeHne

PaboTbl N0 NOBbLIWEHWIO YAEeNbHON 3HEepPruM M BbIXOAHOW MOLLHOCTW TATOBbIX 6Gartapeili ANA 3/1eKTpo-
Mob6unein (OM) MHTEHCUBHO BeayTcs 6o0see 50 net. BHavyane B 3M Hambonee WIMPOKO NpUMMEHSANMCb 6aTa-
pen ¢ BOAHBLIM 3/IEKTPOJINTOM, K KOTOPbIM OTHOCATCHA CBUWHLLOBO-KMCNOTHbIE, HUKesNb-kagmuesblie (Ni-Cd) u
Hukenb-metanarngpugaHoie (Ni-MH) 6atapeun. Takxe npumeHAnucb 6atapen C pacnnaBfi€HHbIM 3/1eKTPOAN-
TOM, Hanpumep HaTpueBO-cepHble 6aTapen n 6atapen Zebra (HaTpueBo-HUKeNnb xnopugHble). C 1991 ropa
Ha NOTPe6uTeNnbCKUA PbIHOK BbIWAW AUTUR-NOHHbIE aKKyMyNsATOPbl, KOTOPble BHayase WCNo/b30BasnUCb WC-
KNHUMTENbHO [/ NOpTaTUBHbLIX NpuMMeHeHuli. B HacToswee Bpems 3ToT Tun 6arapein paccmarTpuBaeTcs
Kak Haunbosniee NepcrnekTUBHLIA O/ MCNO/Ib30BaHUA B KayecTBe TAroBbix 6aTtapeinn gna 3M. B ICO 6469-1
yCcTaHoB/IEHbl TpeboBaHMA 6e30MacHOCTU nepes3apsXaeMblX CUCTEM HakonneHusa aHeprun (RESS), a B cepun
ctaHgapToB MICO 12405 Tpe6oBaHUA K UCMNbITAHMAM ANA OLEHKM paboumx xapakTepucTuk U HapexHoctn. B
HacTosilem cTaHgapTe NPUBEAEHO OnMuWcaHue UCNbiTaHWi Ha BO3AencTBue BHewHuUX haktopos (BB®) n cToii-
KOCTb CUCTEM Ha OCHOBE NIMTUNR-UOHHbBIX aKKyMy/aTOPOB.

Cepusa ctaHgaptoB MCO 19453 ycTaHaBNMBAaEeT YyC/OBUS UCMNbITaHWii Ha BB® 1 HagexHoCTb ANs afek-
TPUYECKOTo U 3/1IeKTPOHHOro 060pyA0BaHUA CUCTEMBI MPUBOAA TPaHCMOPTHLIX cpencTs (TC) Ha anekTpuye-
ckoli Tare. baTtapeiiHblii 6nok (BB) nan 6atapeitHas cuctema (BC) — 3To afiekTpuyeckass cuctema, kotopas
nosyyaeT U OTAaeT 3/1eKTPUYECKYI0O SHEPINi0 vyepe3 npeobpasosaTeslb, Of4HaKO cnefyeT yyecTb, YTO 06Lme
TpeboBaHUsA, ycTaHOB/IEHHbIe B cTaHgapTax cepun NCO 19453, B npunoxeHun K B6/BC Heo6xoAUMO KOHKpe-
TM3nposaTb. Hanpumep, yCnoBus MUCNbITaHUA Ha MexaHnyeckyt Harpysky B ICO 19453-3 c/unLWKOM XecTkue
Ana npuMmeHeHna Kk BB/BC ¢ TOukM 3peHus AmanasoHa 4acToT M aMnauTyAbl Bubpauuu B CNekTpe BXO[HO-
0 curHasa McnbiTaHus; yC/I0BUA WUCNbITAHUA Ha KAMMaTUyeckyt Harpysky B MNCO 19453-4 Takxe ABNAKOTCA
ypesmepHbIMU AN npuMmeHeHus Kk BB/BC, nockonbky Nutuii-noHHble BB npegycmaTtpuBatoT ynpaBieHne Tem-
nepatypoi B fOCTATOYHOM pabouyem gmanasoHe. o 3TOl NpUYMHE B HACTOSIWEM CTaHAapTe ykasaHbl KOHKpe-
TU3npoBaHHble ycnoeusa ana BB/BC Ha ocHOBE NNTUI-NOHHbBIX aKKyMYyIATOPOB.

Llenbto HacTosawero ctaHgapTa ABNAETCA NOMOLLb B CUCTEMHOM onpefesieHnn n/mnv npumeHeHumn Habo-
pa MexAyHapo4HO NPU3HaHHbIX YC/I0BUI OKpYXatoLLeli cpefbl, UCNbITAHWIA 1 3KCNyaTalLMOHHbIX TpeboBaHui,
KOTOpble OCHOBaHbl Ha npegnonaraemoli hakTnyeckon cpege, B KOTOpPoOil ob6opyaoBaHue b6yaeT aKkcnayaTnpo-
BaTbCA M NojBepraTbCA BO3AENCTBUIO B TEYEHME €r0 XW3HEHHOro uukna. HactoAawwmin ctaHgapt paspaboTaH
Ha OCHOBe (PyHAAaMeHTasNbHbIX UccnenoBaHuin n namepenuii TC gna BB/BC HanpsixeHus knaccos A n B. lMpu
paspaboTtke cepuun ctaHgaptToB MCO 19453 yuTeHbl HMXENPUBEAEHHbIE acneKTbl OKpyXawLwen cpesbl.

- MupoBas reorpadusa u knumart

TC Ha aN1eKTpUUYECKoW Tare akCnayaTUpyloT NOYTU BO BCEX PermMoHax mupa, B CBA3W C YEM MMEKTCS 3Ha-
YnTenbHble PasInyunsa ycrioBuiA OKpyXatlLel cpefbl, 06yC/10B/MEHHbIE KTMMATUYECKAMUN YCIO0BUAMM, BKIOUAS
CYTOYHbIE N CE30HHbIE LUMKSbI. YUYTeHbl 06WeMNpoBbLIE Anana3oHbl TeMNepaTypbl, BJaXHOCTU, O0CA[KOB U aT-
MoCdepHbIX YCN0BUiA, BK/OYAsA Nblfb, 3arpsi3HEHNE U BbICOTY.

- Tvin TPaHCMOPTHOrO cpefcTBa Ha 3N1eKTPUYECKOl Tare

Ycnosua akcnnyatauun TC Ha 9N1eKTPUYECKOW Tare MOryT 3aBUCETb OT apXUTEKTYpbl €ro CUI0BOW ycTa-
HOBKM, @ Takke OT ero mMaccobl, rabapuToB, HaNpPsXXeHUa NUTaHna U T. 4. PacCMOTpeHbl TUNUYHbIE apXnTEKTYpPbI
TC Ha 3/1eKTpUYeCcKOoi TAre cepninHoro NponM3BoACTBa, Takme kak OM 6artapeitHbie (AMB), rnbpugHsie (M),
rmébpuaHble anekTpomobunn noasapsxaemole (M) n M Ha TONNUBHLIX 3sieMeHTax (AMT3), HO He BK/IO-
yas obopypoBaHue, cneunduyHoe AN8 CUCTEMbl TOMIMBHbLIX 3/1EMEHTOB.

- YCnoBuS 1 pexuMbl 3Kcnayataunun TpaHCNopTHOIo cpeacTea

Ycnosusa okpyxatuwei cpeabl B TC 1 BHE HErO 3HAYMTE/IbHO pas3/iMyalnTcs B 3aBUCMMOCTU OT pexuma
ncrnonb3oBaHnsa TC (Hanpumep, ABUXEHUE, 3apsa BO BPEMSA NapKoBKM U T. 4.). Pexumbl paboTbl, Takne Kak
pasroH, ABWXeHNEe, TOPMOXEHME, OCTAHOBKA U T. ., PACCMOTPEHbI, B YHACTHOCTU, AJ19 CUCTEM TArOBbIX 6aTa-
peri.

- BospeiicTBre BHewWwHNX hakTopoB

BC [0/MKHbI 6bITb YCTOWYMBBLIMW K YC/TIOBUSIM OKpYXallLlell cpefbl, BO3HUKAOWWUM BO BPeEMS U3roTOB-
NeHnsa, TpaHcnopTupoBaHnsa, 06paboTKM, XpaHeHUsa, cO0pKK, akcnayartaymm, TEXHUYECKOTO 06CNYXUBAHUA U
pemoHTa TC.

- Macca n 06bemM KOMMNOHeHTa

Macca Bb, kak npaBuio, Haxoautca B gnanasoHe: oT 20 go 60 kr gna OMI; ot 80 go 150 kr gna SMIT,
6onee 200 kr gna IMbB (maHHble 0 Macce no cocTosHMo Ha 2020 r.). BB, kak npaBuio, NMeeT 60MbLIOA 06BbEM
M TENNOBYD €MKOCTb. Heo6xoAnMMO He TO/IbKO NOArOTOBUTL GO/bLUYIO KaMepy, HO Takxe noTtpebyeTcs MHOro
BpemeHu, 4tobbl obecneunTb TEN/I0BOM 3KBMBA/IEHT MpU NPOBEAEHUN UCMbITAHUSA Ha TenJ0BON yaap.

\Y,
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- MecTo ycTaHOBKM B TPAHCNOPTHOM CpefcTBe

BE 3MI 06bI4HO ycTaHOBMEHbl BHyTpu, BB 3MITl — Kak cHapyxu, Tak un BHyTpu, a BB OMBb — kak
npasunio, cHapyxu TC. YcnoBus OKpyxatwlLliein cpeabl, Takme Kak 6pbi3rn BoApl, Mbiflb, COJb, BAAXHOCTb WK
Koppo3ua ana BB, yctaHOBNEHHbIX cHapyxu TC, aABnaTca 60nee xecTkumu, yem ana BB, ycTaHOB/MEHHbIX
BHYTpW. B HacTosiwem cTaHgapTe yC/0BUSA UCMbITAHWI yKa3aHbl B 3aBUCMMOCTW OT MecTa YCTaHOBKM.

a) MpyMeHNMOCTb K OTBETCTBEHHOCTW MU3rOTOBUTESEN

BBuAy TEXHOMOIMYECKUX OTPAHUYEHUIA UM U3MEHEHWUIA B KOHCTPYKUuM TC ero M3rotoBUTENHO MOXET
notpeboBaTbCA pasmMecTUTb KOMMNOHEHT B TOM MeCTe, re OH He MOXET BblAepXnBaTb YC/I0BUA OKpyXatoLlei
cpefbl, onucaHHble B cepun ctaHaapToB NCO 19453. B aTtux o6CcTOATENBCTBAX M3rotoButenb TC HeceT OT-
BETCTBEHHOCTb 3a ob6ecneyeHne HeOH6XOAMMON 3alUTbl OT OKpyXatoLw,en cpegbl.

b) MPUMEHUMOCTb KXryTam MpoBOAOB, Kabensam u 371eKTPUYECKUM COoeLUHUTENAM

X0TS HeKoTOopble YCMOBUA OKpyXallwein cpegbl M UCNbITaHUA, NpUBefEHHble B cTaHgapTax cepun
MCO 19453, mMOryT uMeTb OTHOLIEHME K XFyTam NpoBOAOB, kabensam u pasbemam TC, 06bem npeabsaBas-
eMblX TpeboBaHWn K HAM HeJoCTaTtouyeH A/ MCNOMb30BaHUA B KayecTBe MOJMIHOTO cTaHgapTta. [oaTomy He
pekomMeHgyeTcs, 4Tobbl cTaHAapTbl cepun MCO 19453 npMMeHSaNNCb HENOCPEACTBEHHO K TakMM YyCTpoiicTBaMm
n 060pyA0BaHUIO.

c) MNMpumeHMMOCTb K geTanaMm uam y3nam BHYTpM o6opynoBaHus

Cepus ctaHgaptoB MCO 19453 onucbiBaeT YC/NOBUS OKpYyXawlwel cpefdbl U Te UCMbITaHus, KoTopble
cnepyet NPUMEHATb K 3NEKTPUUYECKOMY U 3/IEKTPOHHOMY 060pyA0BaHUI0, HEMNOCPEACTBEHHO YCTAHOB/IEHHOMY
B TC nnn Ha HeMm. OH He npefHasHayeH A1 HENOCPEeACTBEHHOro NPUMEHEeHUs K AeTansam Wav y3nam, BXO-
AAawmMM B cocTaB obopypoBaHusa. Hanpumep, cepusa ctaHgaptoB MCO 19453 He go/mKHa HenocpefcTBEHHO
NPUMEHATLCA K UHTErpasibHbIM CXemMaM W OUCKPETHbIM KOMMOHEHTaM, 3/IEKTPUYECKMM pasbemam, nevyatHbiM
nnatam, gatuvkam u T. 4., KOTOpble KpenaT BHYTPU WAW Ha 060pyAoOBaHMK. DNEeKTpUYeckne, MexaHuveckue,
KnMmaTnyeckne n XMmMu4yeckme Harpysku A5 Takmx getanei v y3noB MOTyT CYLWEeCTBEHHO OT/IMY4aTbCA OT Tex,
KOoTopble onucaHbl B cepumn ctaHgaptoB MICO 19453. na 3TMX NOAKOMNOHEHTOB B KayecTBe 6a3bl MOXHO pac-
cMaTpvBaTb NPUMEHEeHne ycnoBuii ucnoitanuini cepumn MICO 16750.

C apyroii CTOpOHbI, NpeanoyYTMTENIbHEE UCMONb30BaHWe cepun cTtaHgaptoB MCO 19453, yto cnocob-
CTBYeT OMpeAeneHnio YC/I0BMA okpyxatwuieli cpefbl U TpeboBaHWiA K UCMbITAHUAM ANA getanelii n y3nos,
npefHasHavyeHHbIX ANA NPUMEHEHNA B 060pyA0BaHUM AOPOXHbLIX TC.

d) MpyMEeHNMOCTb B OTHOLWIEHMN CUCTEMHON UHTEerpauyum n sanuaayunm

O6nacTb NnpuMeHeHUs ctaHgapToB cepun MCO 19453 orpaHuyeHa yc/ioBUSAMU U UCMbITAHUAMW Ha YPOB-
He obopygoBaHMs WU, criegoBaTesibHO, HE OTpaXkaeT BCEX YC/0BUIA U UCMbITaHU, HEOB6XOAUMbBIX ANA NOSHOM
NPOBEPKN U NOATBEPXAEHUA cuctembl TC, HaNnpMmMep: UCMbITAHNA Ha yaap X0/104HOW BOAOWN, KOTOPbIE UCK/K0-
YyeHbl U3 HacToslero ctaHgapTta. MoryT notpe6oBaTtbCs MCNbITaHWsa geTaneil o6opynoBaHus u cuctem TC Ha
BB® n HagexHocTb. Hanpumep, npumeHeHue cepun ctaHgaptoB MCO 19453 He o6Gsi3aTeNbHO rapaHTupyer
cobnoaeHne TpeboBaHNM K BO3AEACTBUIO KIMMATUYECKUX (DAKTOPOB N HAAEXHOCTM A1 NasHbIX COeANHEHW,
coefMHeHWl 6e3 nankn, NHTerpasbHbIX CXEM U T. 4. Takme U3[enus rapaHTUpPYKTCS Ha ypoBHe AeTanu, maTte-
puana nnn c6opku. Kpome TOro, Ana npoBepkn obopyaoBaHua anasa npuMmeHeHns TC MoxeT noTpeboBartbes
nposefeHne ncnolTaHna Ha yposHe TC u BC.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

TpaHCcnopT AOPOXHbI

NCMNbITAHUA SNEKTPUYECKOIO N SJIEKTPOHHOIO OBOPYJOBAHNA
A1 CUCTEMbI MPVUBOAA S/IEKTPOMOBU/IA HA BO3AENCTBVE BHELWHNX ®AKTOPOB

YacTb 6
TAroBble NMNTUIA-NOHHbIE GaTapeiiHble 6/10KU U CUCTEMbI

Road vehicles. Tests of electrical and electronic equipment for electric vehicle drive system for the impact of external
factors. Part 6. Traction lithium-ion battery packs and systems

JaTa BBegeHua — 2023—12—01

1 O6nactb NpUMeHeHUs

HacTosawmin ctaHgapT pacnpocTpaHAaeTcs Ha NUTUli-MoHHble TAroBble GartapeliHbie 6noku (BB) n 6a-
TapeiHble cuctembl (BC), NpuMeHseMble B 31€KTPOMOGMAAX, TMOPUAHBLIX 3/TIEKTPUYECKUX TPaHCMOPTHbLIX
cpepctBax (TC) n B anekTpuyecknx TC Ha TONMIMBHBIX 3/IEMEHTax, U ycTaHaB/nBaeT METOAbl UCMNbITAHWUI Ha
BO3JeNcTBMe BHEWHMX hakTopoB. B HacToswem cTaHgapTe npuvBefeHbl BUAbI W YC/IOBMA MUCNbITaHWIA, Knac-
cucpukaumna BB/BC u pasnnyHblie YPOBHU XECTKOCTU napamMeTpoB UCNbITaHWA. HacToswmii ctaHgapT npegHa-
3HayeH A1 OLEHKN HaAeXHOCTU JIMTUN-UOHHbIX TATOBbIX 6aTapeil, npefHa3HayYeHHbIX 418 3Kcnayatauuu B
anekTpomobunax, rmépunaHsix TC n anektpuyeckux TC.

HacTtosawwmin ctaHgapT pacnpoctpaHsaeTtca Ha BB/BC HanpshxeHuin knacca A n B n cogepxut Heobxoau-
MY MHopMauuio gnsa paspaboTkum cneunmanbHOro naaHa mucneiTaHnini BB/BC, npoBOAMMbIX MO COralleHuto
Mexay usrotosutenem u notpebutenem. CooTBeTCTBYKOLWME METOAbI W/WAW YCNOBUA WCNbITAHWIA, NPpUBELEH-
Hble B HacTosLLeM cTaHgapTe, peKOMeHA0BaHbl K MPUMEHEHUIO.

MpumevyaHne — HactoswmiA cTaHgapT ycTaHaB/MBaeT TpeboBaHMsa U ycnoBus ucnbitanmini BB/BC, ncnonb3ay-
€eMbIX TOJIbKO B sierkoBbIx TC.

2 HopmaTuBHbIE CCbI/IKN

B HacTosillem cTaHgapTe MCNosib30BaHbl HOPMATUBHbLIE CChIJIKA Ha criegylowme cTaHfapThbl [ona gatu-
pOBaHHbIX CCbISTIOK NPUMEHSIIOT TONbKO YKa3aHHOEe M3fAaHWe CCbIJIOYHOro cTaHaapTa, ANs HefaTUpPoBaHHbIX —
nocnegHee nlgaHue (Bkaw4yas Bce naMeHeHus)]:

ISO 6469-3:2018*, Electrically propelled road vehicles — Safety specifications — Part 3: Electrical safety
(TpaHcnopT AOPOXHbIA Ha 3n1eKTpuyeckoi Tare. Tpe6oBaHma 6e3onacHoCcTU. YacTb 3. DNekTpo6e30nacHoOCTb),
ISO 6469-3:2018/Amd 1:2020

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests (VicnbiTaHne Ha KOppPO3u0 B UC-
KycCcTBEHHOW aTmocdepe. McnbiTaHMA B CONSIHOM TymaHe)

ISO 19453-1, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment for drive system of electric propulsion vehicles — Part 1. General (TpaHcnopT LOPOXHbI. YCcnoBus

WcnpaBneHa owwm6ka opuriHana.

M3gaHne opuuynanbHoe
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OKpyXatLiein cpedbl U UCNbITAHUS 3/1EKTPUYECKOTO W 3/IEKTPOHHOIO 060pyAoBaHUA ANA CUCTEMbl NpuBoga
anekTpomobunein. Yacte 1. O6WMe NosoxeHns)

ISO 19453-4, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment for drive system of electric propulsion vehicles — Part 4: Climatic loads (TpaHCnopT AOPOXHbIA.
YcnoBua okpyxawuieli cpefbl M UCMbITAHUA 3N1€KTPUYECKOr0 U 3/1eKTPOHHOro 06opyaoBaHua A/ CUCTEMbI
npusoga anekTpomobunein. Yactb 4. Knumatnyeckme Harpyskm)

ISO 19453-5, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment for drive system of electric propulsion vehicles — Part 5: Chemical loads (TpaHcnopT gOPOXHbIiA.
Ycnosua okpyxatouieli cpefibl ¥ UCMbITAHUA 3N1E€KTPUYECKOro U 3/1eKTPOHHOIo 060pyA0BaHuA A/11 CUCTEMBI
npmeBoga anekTtpomobunein. Hacte 5. Xumumyeckune Harpysku)

ISO 20653, Road vehicles — Degrees of protection (IP code) — Protection of electrical equipment
against foreign objects, water and access [TpaHCNopT AOPOXHbI/i. CTeneHn 3awunTtbl (kog IP). 3awmuTta anek-
Tpoo6opyaoBaHNA OT MOCTOPOHHUX 06bLEKTOB, BOAbI U gocTynaj

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature (WcnbiTa-
HWS1 Ha BO3A4elicTBME BHeLWHUX hakTopoB. YacTb 2-14. VicnbiTaHna. NcnbiTaHne N. IameHeHne TeMmnepaTypbl)

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock (UcnbiTaHusa
Ha BO34elicTBMe BHeLWHUX hakTopoB. YacTb 2-27. NcnbiTaHusa. VicnbiTaHne Ea v pykoBOACTBO. Yaap)

IEC 60068-2-38, Environmental testing — Part 2-38: Tests — Test Z/AD: Composite temperature/
humidity cyclic test (VcnbiTaHWS Ha BO3AENCTBMS BHELWHUX pakTopoB. YacTb 2-38. VcnbiTaHusA. McnbiTaHne
Z/AD. CocTaBHO€ UMK/IMYECKOe MCNbiTaHWe Ha BO3AeiCTBUE TemnepaTypbl/BNaXXHOCTH)

IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas corrosion test
(McnbiTaHna Ha BOo3geiicTBME BHELWHMX dpakTopoB. YacTb 2-60. UcnbiTaHua. VcnbiTaHne Ke. McnbiTaHne Ha
KOppo3unto B cpefe Tekyl,eli ra3oBoil cMecn)

IEC 60068-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broad-band random
and guidance (McnbiTaHua Ha BO3geicTBMEe BHeWwHWUX dhaktopoB. YacTb 2-64. NcnbiTaHusa. WcnbitaHne Fh.
CnyuJaiiHble KonebaHns B LUMPOKOM gunana3oHe U pykoBOACTBO)

3 TepMUHBbI N onpeaeneHnsa

B HacToswem ctaHgapTe npuMeHeHbl TepmuHbl no NCO 19453-1, NCO 20653, a Takxe cregylouime
TEPMUHbI C COOTBETCTBYOLWNMMN ONpefeneHnsaMu.

NCO n M3K BeayT TepmuHonornyeckne 6asbl AaHHbIX 41 UCNONb30BaHWA B cTaHgapTusauuy no cre-
Aylwum agpecam:

- Onektponegua M3K: goctynHa Ha http://www.electropedia.org/;

- nnatgopmMa oHnainH-npocmoTpa MCO: goctynHa Ha http://www.iso.org/obp.

3.1 cuctema ynpaBsieHns 6atapesamu; CKY (battery management system, BMS): 3nekTpoHHas cu-
cTema, KoTopas KOHTponuMpyeT, ynpasnseT, 06HapyXnBaeT WM BblYACNAET 3NeKTpUYeckne 1 Tennosblie QIYHK-
unn 6atapeiiHoro 6n10ka WM cuctembl U obecneymBaeT CBA3b MexXay 6aTapeiiHbiM 6/10KOM WM CUCTEMON M
ApYrMMU KOHTpOA/epaMn TPaHCMOPTHOIO cpefacTBa.

3.2 3neKTpuyeckoe waccu (electric chassis): 9nekTpuyecku coejMHeHHbIe NPOBOASALLME YACTN TPaHC-
NMOPTHOrO CpeAcTBa, NOTeHuMan KOoTopbix 6epyT B Ka4ecTBe TOYKM OTcyeTa.

3.3 BHYTPEHHAA cuctema TepMoKoHAMUMOoHMpoBaHusa; BCTK (internal temperature control system,
ITCS): CucTema ynpaBneHusa TemnepaTtypoi 6aTtapeiHoro 6510ka WM CUCTEMbl, KOTOpas MOXeT WX Harpe-
BaTb WM oxnaxpgaTb 40 LeNneBoi Temnepatypbl, yctaHasnnsaemoit CKY (3.1).

Mprmep - >KnAkKocTHaA cucTemMa HarpeBaHUs/OXTaKaeHUs.

3.4 rnaBHbIi KOHTaKTOp (main contactor): 9NeKTPOHHOE WM MexaHW4Yeckoe YCTPOWCTBO Mepeksiio-
YyeHUa/oTKAYEeHNS 6aTapeinHoro 6s10ka UM CUCTEMbl OT TOKOBeAyllel 4acTu OCHOBHOIO MCTOYHMKA NUTa-
Husa (3.5).

3.5 ToKoBeAayuias 4aCTb OCHOBHOIO UCTOYHMKA NUTaHuUA (main power supply live part): MNMpoBogHuK
yacTu Nof HanpshkeHWeM WAWM NpPoBOAALLAas YacTb, NpeAHa3HavyeHHas AN NUTaHWSA SHEepruein npu Hopmasib-
HOM WCMO/Ib30BaHWM, HO MO COrNaleHWN0 He 3anekTpuyeckoe waccu (3.2) unm BcnomoraTesibHbI UCTOYHNMK
Hanps>xeHna knacca A.

3.6 MHOrOOCHbIN UMUTAUMOHHBLIA cToNM; MUC (multiaxial simulation table, MAST): MHoroocHas cu-
cTema Ans cosgaHusa Bubpauuii uam ygapoB AN UCMNbITYEMOTO YCTPOMCTBA BO BCEX TPEX OCSAX M3MEpPEHUS.

2
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3.7 cnekTpanbHasa MJIOTHOCTbL MowHocTU; CIMM (power spectral density, PSD): Mepa 3aBucumocTu
MOLLHOCTW CUTHasa OT 4acToThl.

MpumevyaHne — CIM, KaK NpaBusIo, UCMOMbL3YHOT [/151 XapaKTEPUCTUKM LUMPOKOMOSOCHBIX CyYaiiHbIX CUTHA-
noB. AMnamtyga CrM HopManmsyeTcst CNeKTPasibHbIM paspeLLeHneM, UCMOsb3yeMbIM /11 OLMPOBKM CUrHaNa.

3.8 HOpMUpOoBaHHasA eMKOCTb (rated capacity): O6uiee KONMYECTBO amnep-4acoB, KOTOPble MOryT
6bITb M3BNEYEHbl M3 MOJIHOCTbIO 3apsXXeHHOro GaTtapeliHoro 6510ka UAN CUCTEMbI B YCNOBUSIX WUCNbITAHUN,
onpefAeneHHbIX N3rotoBuTeniem 6atapeinHoro 610ka MaM CUCTEMbI.

3.9 TexHu4yeckasa repmeTnyHocTb (technical tightness): XapakTepucTuka, npucywas cucteme, Ko-
Topaa npefoTBpalaeT nonagaHue XuAKoCcTel, ra3oB WAW NblW U3 BHELWHeR cpefbl BO BHYTPEHHIOW cpeay
NN 13 BHYTPEHHE! cpefbl BO BHELIHIOW cpeay W60 1 TO U Apyroe.

4 O603HaYeHnsa 1 CoKpaLleHus

4.1 O603HauyeHus

B HacTosiLleM cTaHfapTe NPUMEHEHbI crefyoline 0603HaYEHUS:

1C
C/3

KT
C3tax

C3mjn
3ap
*mpasp
okp.c
ABCTK

7\
max, Ny
max, BCTK
Tmn
T 7TT
~min, LY
TT\n, BCTK

ocb X
ocb Y
ocb Z

— 0[HOYACOBOW pexum 3apsiga Win paspsga ans HopMUpoBaHHoW emkocTu BB/BC;
— Tpex4yacoBOil pexum 3apsga win paspsga Ass HoOpMUpOBaHHOW eMmkocTu BB/BC;

KOMHaTHas Temnepatypa B cootsBeTcTBun ¢ MCO 19453-1;
MakcuMmasnbHasa cTeneHb 3apseHHocTn BB/BC, ycTaHOBNEHHAA U3roTOBUTENEM;

MUHMMasibHaa cTeneHb 3apshkeHHocTun BB/BC, ycTaHOBMEHHAsA N3rOTOBUTENEM;
NPOAO/MKUTENBHOCTL 3apsafa BB/BC ¢ NoMOL b0 31EKTPUYECKOTO TOKA;

ONNTeNnbHOCTb pa3spsaja anektpuyeckoro Toka BB/BC;

TemnepaTypa OKpyXalLLlen cpelbl kKnMmMaTnyeckoin/TemnepaTypHoil Kamepsl;
Temnepatypa BCTK, Hanpumep xungkoro xnagareHta, 6B/BC;

MakcuMmasnbHaa Temnepartypa okpyxawuwein cpegbl BB/BEC, ycTaHOB/EHHAass M3rotoBuTe-
nem (Hanpumep, ANA XpaHeHus);

MakcMmasnbHaa TemnepaTtypa, fAonyckawlias 3fekTpuyeckme Harpysku, moxeT ObiTb

Huxe nax’
MakcumManbHasa pabouyas Temnepatypa BB/BC, ycTaHOBNEHHasA U3rOTOBUTENEM;

MakcMmasnbHaa TemnepaTtypa, Npu KOTOpoi gonyckaetca npumeHsaTb BCTK, Hanpumep
Xnakuii xnagarent, BB/BC, ycTaHOBNEHHAA U3roTOBUTENEM;

MUHMMasbHaA Temnepartypa okpyxatLu,ei cpegbl BB/BEC, ycTaHOBNEHHAA M3rOTOBUTENEM
(Hanpumep, 4NA XpaHeHus);

MWHUMasibHass TemMnepaTtypa, Mpu KOTOpPOWN ponyckakTcs 60/bliMe TOKW, MOXeT ObiTb
Bbllle .

MUHMUManbHaa pabovas Temnepatypa BBE/BC, ycTaHOBNEHHAa M3rOTOBUTENEM;

MWHUMasibHass Temnepatypa, NpuM KoTopoli gonyckaetcsa npumMmeHaTs BCTK, Hanpumep
Xunakuii xnagareHt, BB/BC, ycTaHOBNeHHAs M3rOTOBUTENEM;

HanpaBneHue ABwxeHus TC;

Hanpas/fieHne, NepneHAnKysipHOe HanpaBneHuno aswxeHnsa TC 1 BepTUKa/bHOW ocu;
BEpTMKasbHas OCb.

4.2 CokpalleHnsa

B HacTodWwem cTaHfapTe NpUMeHeHbl cneayllime cokpalleHus:

CC/CV — nocCTOsIHHbI/ TOK/MOCTOAHHOE HaMpsXeHue;

DOF — uucno crteneHein csob6oapbl;
ny — ucnbiTyemoe yctpoictBo (BB wnm BC), npumeHsiemoe B A0POXHbIX TC C 31eKTpU4eckum
npuBOAOM;
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BCTK — BHYTpEeHHAA cuctemMa TeEPMOKOHAULMOHNPOBAHUSA,
C3 — CTeMeHb 3apsAXeHHOCTU, T. e. AOCTYNHOe A/ UCNOJIb30BaHWUA KO/IMYECTBO 3/1eKTpUYecTsa B
BEB/BC, BbipaXeHHOe B MpoLeHTax OT HOPMUPOBAHHON €MKOCTH.

5 PexXxumbl paboTbl

5.1 O6uwme NonoxeHusi

Pexumbl paboTbl MY B COOTBETCTBUM C HACTOAWMM CTaH4apPTOM npuBegeHbl B Tabnuue 1.

Pexumbl pa6oTbl B cooTBeTcTBUU ¢ MICO 19453-1 He npumeHsT, T. k. ana BB/BC TpebywTca 6onee
cneunduryeckne pexmnmsl.

Pa6ota BE/BC ¢ aBTOHOMHbIMU OYHKUMSAMMK, Hanpumep 6GanaHCUMPOBKA HAMPSHXXEHUsi COCTaBASAKLLIMX
aKKyMynsaTopoBs, B /1l060M M3 pexumMoB paboThl fO/DKHA 6bITb cornacoBaHa Mexzay M3rotoButesieM U noTpe-
6utenem.

Tab6nunya 1— Pexumbl pabotbl NY

dnekTpuyeckan Harpyska

Pexum BenomoraresiHoe FnaBHbIl TOKOBE eli yacTblo
HanpsxeHue CKY Ay BCTK
pa60TbI KOHTaKTOp OCHOBHOIO UCTOYHUKa
Kknacca A
nuTaHuna
51 He nopaetcsa Hepab6ouas PasomMKkHyT Het He akTBupoBaHa
52 He nopaetcsa Hepabouas PasomMKkHyT Het He akTBupoBaHa
6.1 MNopaeTtcs Hepa6ouas Pa3omkHyT Het He akTnBMpoBaHa
6.2 MNopaeTtca Pab6ouas Pa3omkHyT Het He akTuBunpoBaHa
6.3 MNopaeTtcs Pa6ouyas 3amKkHyT Het He akTuBuMpoBaHa
71 MopaeTtcsa Pa6oyas 3amkHyT Ha He akTuBupoBaHa
7.2 Mopaetcs Pa6ouas 3amKHyT Oa AKT/BUpPOBaHa

MpumeyaHunsa

1 BcnomorartenbHoe HanpshkeHue knacca A B cooTBeTcTBuM € ICO 12405-4 OTHOCUTCA K HamnpshXeHUO NUTaHus
CKY ¢ UAwmm UB, kak onpegeneHo B MICO 19453-1.

2 PasHyua mMexay pexviMamu paboTbl, NpeAcTasneHHbIMy B 5.1 1 5.2, 3aknoyaeTcs B HA/IMUMKM XryTa NpoBOAOB U
NOAK/IOYEHUN KO BCEM MHTepdeincam.

3 PasHuua mexay pexvmamu paboTbl, NpeAcTaBneHHbIMU B 7.1 1 7.2, 3aK1H04aeTcs B TOM, UTO B pexvme paboTsbl 7.2
Tpebyetca BCTK n3-3a adhekToB HarpeBa, BbI3BaHHbIX akTuBauyeli CUCTEMbI.

4 Ycnosusa gns aktuempoBaHHoro BCTK yctaHaBAmBaroTcs U KOHTponupytoTes CKY B COOTBETCTBUM CO cTpaTerneii
ynpaBfieHnss TemnepaTypoil n 3akcrsyatauuoHHbiMi npegenamvi BB/BC. Ecnm BCTK He akTuBMpoBaHa, OHa He
pabotaet. Mpu oTkNoyeHHoM BCTK Mepbl 6€30nacHOCTU MO OrpaHuyeHuno Temnepatypbl Y paspelueHbl B f060e
Bpems.

Ecnu 3neKkTpoHHbIR 610K ynpaBneHuss BB/BC He MoxeT 06ecneynTb He06X0ANUMY (DYHKLMOHANbHOCTb
CKY, TO Mo corfaweHuno Mexay M3rotoButenem un notpebutesiem fonNyckaeTcs UCMONb30BaHWE COOTBETCTBY-
IOLWMWX 4ONOMHUTENbHBIX 3NEKTPUUYECKNX U/MNN 3TEKTPOHHbBIX KOHTPO//1EPOB.

Ecnu NY nmeeT BCTK, To cuctema ynpaBreHnss Temnepatypoii U KOHTYP KOHAULMOHUPOBaHMA Ha 060-
py£oOBaHUM UCNbITATE/IbHOTO CTEHAA AO/DKHbI paboTartb B COOTBETCTBUU C 3af@aHHbIMU cneungukayuamm nc-
nbiTaHuin 1 ynpaenateca CKY. Ona Tpebyemoro metoga WMCNbITAHUA AO/DKHbI ObiTb COGMOAEHbI cTpaterus
ynpaBneHua TemnepaTypoi n paboune npegenbl LY.

HekoTopble MeToAbl MCMbITaHWIA, YCTAHOB/IEHHbIE B HACTOALWEM cTaHAapTe, TPebylT UCNoNb30BaHNUS
HacTpoek TemnepaTtypbl gnsa BCTK, BbIXOAAWMX 3a paMKu cTpaTernm ynpaBneHus temnepaTtypon WY, KOHTpo-
nupyemoi CKY. Ans Takmx MeTOAOB MCMbITaAHWI cucTema TepMOpPerympoBaHnsa U KOHTYP KOHAULMOHMPOBA-
HUS1 Ha 060pyA0BaHMM UCMbLITATENIBHOIO CTEHAA AO/KHbI YNPaB/ATbLCA BHELWHMM MCMNbITaTe/IbHBIM 060pyAoBa-
HMEeM B COOTBETCTBMUM CO cneuucmrkaymamm ncnbiTaHnin, HO B Npegenax pabounx n 6esonacHbix npegenos bC.
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Ecnu B BB ncnonb3oBaHa xugkoctHaa BCTK, To cuctema umpkynaumm AoxHa 6biTb 3anojlHeHa COOT-
BETCTBYIOLWENA XNAKOCTbIO (TEN/IOHOCUMTENeM) HOMUHANBLHOTO o6beMa u gaBneHus. BnnoTb Ao pexuma pa-
60Tbl 6.3 6e3 ncnonb3oBaHua BCTK gonyckaeTcs repmeTudaumns oTsepcTtuin. MNMpu NpUMeEHEHUN XUAKOCTHON
CUCTEMbI CnefyeT UCNosb30BaTb CKOPOCTU NMOTOKOB XUAKOCTU, yKa3aHHble N3roToBUTENEM.

MpumeyaHunsa

1 [na nonyyeHus AOMNOMHUTENBLHON MHhopMaumu o nogrotoBke WY k ncnbitaHnio cm. ICO 12405-4:2018, 5.4.

2 [ina ucnbiTaHWii C MUCNONb30BaHNeM XMAKOCTHbIX BCTK gonyckaeTcs npvMeHeHue YCTPOWCTB KOMMeHcaumn
[aBeHus.

5.2 Pexum paboTbl 5

BHewHMe HanpshkeHnsa He nogakT Ha MY. FNaBHbIi KOHTAKTOP, NPY HaNW4Mn, O/DKEH OblTb Pa30MKHYT.

Pexnm pab6oTtbl 5.1:

- Y He nopkn4veH KXryTy NMpoOBOAOB UMW KaKUM-TMG0 3NEeKTPUYECKUM COEeAMHEHUAM Unn nHTepdei-
cam. [lonyckaeTca NpUMeHeHNe 3alnTHbIX KPbIWeK A8 3/1eKTPUYECKUX COefUHEHUI N NHTepdencos.

Pexnm paboTtbl 5.2:

- Y nopkntoyeH K XryTty npoBoAoOB, BK/OUAsA BCE 3/IEKTPUYECKME COEAUMHEHUA U UHTepdenchbl, UMUTK-
pytouime yctaHoBky Ha TC.

5.3 Pexum paboTbl 6

NY co BCcEMMN 3/1IEKTPUYECKUMU COEAUHEHUAMM, NOAKIIOUYEHHBIMW KO BCEM MHTepdielicam, 3N1eKTPUYecku
yrnpaBngeTca BcnomorarenbHbIM Hanps>xeHuem UB knacca A, Kak onpepgesieHo B NICO 19453-1, Tak Xe, Kak

B TC c BbIK/IIOYEHHbIM ABUraTesiemM, Ho 6e3 paboueii Harpy3ku Ha TOKOBEAYLLYH 4acTb OCHOBHOIO MCTOYHUKA
nutaHna BB/BC.

Pexnm pab6oTtbl 6.1:

- dyHkuumn CKY He paboTarlT, OTCYyTCTBYET CBAA3b;

- BB/BC pomxHbl GbITb 6€3 31EKTPUYECKOI Harpysku (Hanpumep, 3apsag, paspsagn);

- TNaBHbI/i KOHTAKTOP, MPU Ha/IM4YUK, AO/KEH 6biTb PA30OMKHYTbIM.

Pexnm paboTbl 6.2:

- CKY ponxHa 6biTb MOMHOCTLI0O PaboTOCNOCO6HON B COOTBETCTBMM CO cneuudukaumein uCNbITaHns;
- BB/BC fgomkHbl 6bITb 6€3 3/1eKTPUUYECKO Harpysku (Hanpumep, 3apsg, paspsg);

- [NaBHbI/i KOHTAKTOP, MPU €ro HaaAn4YnMmn, AOo/HKEH BOblTb PA3OMKHYThIM.

Pexnm paboTbl 6.3:

- CKY posmkHa 6bITb MOMHOCTbI0O paboTOCNOCO6HON B COOTBETCTBMY CO cneuudukaumein MCNbITaHNs;
- BB/BC pomxHbl GbITb 6€3 31EKTPUYECKOI Harpysku (Hanpumep, 3apsag, paspsagn);

- TNaBHbI/i KOHTAKTOP, MPU €ro HaaAn4yumn, JO/HKEH OblTb 3aMKHYTbIM.

5.4 Pexum paboTbl 7

MY co BCEMU INEKTPUUYECKMMUN COEAUHEHNAMMN, NOAKIIOYEHHLIMM KO BCEM MHTEpPdelicam, 3aNeKTpnuyeckm
yrnpaBnsgeTcsa BcnomorartesibHbIM HanpsxeHnem UB knacca A, kak onpegeneHo B MCO 19453-1, n scnomora-
Te/bHbIMW YyCTpOWCTBaAMMW, HaNpUMep CUCTEMONM OXMax4eHus u T. 4. [NaBHbIA KOHTAKTOP, MPU €ro Haan4uu,
[O/MKEH OblTb 3aMKHYTbIM.

Pexnm pa6otbl 7.1:

- CKY pgonxHa 6blITb MOTHOCTbH PaboToCNOCO6HON B COOTBETCTBUM CO cneuyudmkaymnein NcnbiTaHus;

- BB/BC c ynpaBneHnem B aniekTpuyeckun paboyem coctosiHum; BCTK, npu ero Hannmumu, He paboTaeT.

Pexum paboTbl 7.2:

- CKY pomkHa 6bITb NONHOCTHIO paboTOCNOCOGHON B COOTBETCTBUM CO crneyudukauneli ncnbitaHus;

- BB/BC fonxHbI HaXo0AUTbLCA Nog ynpaBieHneM B TUNUYHOM 3/1EKTPUYECKOM pexnme paboTbl, B KOTO-
poM, npn HeobxogumocTu, pabotaet BCTK.

6 Knaccndmkaumsa oyHKUNOHa/IbHOTO COCTOAHUS

Knaccudukaumsa yHKLMOHaNbHOro coctosHnsa no MCO 19453-1.

MpoBepky TpebyemMoro yHKLMOHANbHOTO COCTOSIHUSI OCYLLECTB/IAOT HEMPEPLIBHBIM MOHUTOPUHIOM Ma-
paMeTpOB WU UCMbITAHUSMU.
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CoO0TBETCTBYIOLINE YNpaBASOLINE W UCNbITATENIbHbIE CUTHAsbI CefyeT pPerucTpupoBaTh C AOCTATOY-
HbIM paspelleHueM. Heob6xoAMMO OTC/exXuBaTb AaHHble YCTAaHOBKU, OCYLLecTBAsiOWeE 3apaa/paspasg 6aTta-
peu 1 KnumaTu4yeckol kamepbl.

7 KOHTpO/ib (pyHKLUMOHA/IbHOTO COCTOSIHUS

7.1 KOHTpPO/ib 3N1eKTpnYecknx napamMmeTpos

7.1.1 O6wme NosIoXeHus

VMcnbiTaHns, onucaHHble HUXe, NnpefHa3HavyeHbl 418 NPOBEPKM TpebyeMbiX XapakTepucTuk mep 6a3oBoi
nsonauun BB/BC HanpsxeHua knacca B nocne 3aBepleHna UcnbiTaHU Ha BO34ENCTBME BHELWHUX DAaKTOpPOB
(BB®). NcnbiTaHMs NpoBOASAT B KOHLE MOCNeA0BaTe/IbHOCTU WUCMbITaHWA Ha BB®. Ecnv BbINOMHAKT TObKO
OfHO UcnbiTaHWe Ha BB®, To gpyrve ncnbiTaHWst NPOBOAAT NOC/E €ro 3aBepLIEHUS.

MpumeyaHunsa

1 BbINOSIHEHME NOCNEA0BAaTENbHOCTU UCMbITAHWIA, BKIOYAtOWER NCnbiTaHWe Ha CONpPOTUB/IEHWE M30MALMM, 3a KO-
TOPbIM CrieflyeT WUCMbITaHWe Ha BblAEPXMBAEMOE HanpsiXeHWe 1 BTOPOE UCMbITaHWe Ha COMpOTUBEHME W30NSAUMK, MO-
3BONSET ONpefennTb, okasa /i YPOoBeHb NMPUIOKEHHOTO HANPSHXKEHUA NPU UCTbITAHUW Ha BbIAEPXMBAEMOE HanpsHKeHne
MOCTOSIHHOE pa3pyLualollee BO3AeliCTBYE Ha U30NALMIO.

2 Xota aTo He TpebyeTtca Ana BB/BC knacca HanpsxeHus A, UCNbITaHWA, ONMCaHHbIe B HACTOsILLEM pasfene, Tex-
HUYECKUN TaKke MOryT ObIiTb MPYMEHEHbI K KOMNOHEHTY HanpsheHus knacca A.

7.1.2 3KkBUNOTEHUMaA/IbHOE coefnHeHne

Llenbio mucnbiTaHMa sBAseTCA npoBepka TPebyemoro 3/1IeKTPUYECKOro COMPOTUB/IEHNA A8 3KBUMOTEH-
LUManbHOro coeMHeHNs NpoBoAsLWMX YacTel LY, B YacTHOCTU B KayecTBe TpeboBaHusa ans 7.1.3 n 7.1.4.

McnbiTaHne Ha 3KBUMOTEHUMaNbHOEe COoefMHeHMe npoBoAAaT B cooTBeTcTBUM ¢ NCO 6469-3. 3HaveHue
3/1EKTPUYECKOro CONPOTUBEHNSA [O/MKHO COOTBETCTBOBaThL TpeboBaHmsam NCO 6469-3.

7.1.3 ConpoTtuBJ/ieHUE N30NALUN

Llenblo ncnbiTaHMa ABASETCA NPOBEpPKa 3HAYeHUA CONPOTMB/IEHNSA MeXAy TOKOBefyllei 4yacTbio OCHOB-
HOrO MCTOYHMKA NUTaHUA W MPOBOAAWMMU YacTaMu WY.

VicnbiTaHne Ha conpoTMB/IEHME N30NAUMN NPOBOAAT B cooTBeTCcTBUM € MICO 6469-3.

3HayeHne CoONpPoOTMBNEHUS M30NALUN AO/KHO COOTBETCTBOBATb TpeboBaHnaM MCO 6469-3.

7.1.4 VcnblTaHWe Ha BblAepXuBaHue HanpsaKeHus

VMcnbiTaHne M3009Uun BblAEPXUBAEMbIM HanpsHXXeHMem npefHasHayeHo [ NoATBEPXAEeHMs cnocob-
HOCTU AU3/IEKTPUKA BblAEPXMBATbL HaNpsXXeHne u 06HapyXeHUs NOBPexAeHHbIX paHee yacTell U3onauun u
cnabblX MecT B KOHCTPYKLUW, HanpuMep: n3-3a NpoBOAALMX YACTUL,, BO3HUKaKLWMX B pe3ynbtare U3roTosre-
HUA WK nepefenku, 4To MOXeT NPUBECTU K OTKasy Mepbl U3onAuun Ha 6osee No3gHUX atanax.

VcnblTaHne Ha BblAepXxunaemoe HanpsxeHue nposofAat no MCO 6469-3:2018/M3m. 1:2020.

[ONXHbl 6bITb BbINO/IHEHLI TPEGOBaHUSA, ycTaHOBNEHHble B ICO 6469-3:2018/3m. 1:2020.

7.2 KOHTpO/Ib MexaHU4YecKux napameTpoB

7.2.1 KOHTpO/Ib TEXHUYECKOI repmMeTUHHOCTU H6aTaperiHoro 6s10ka unn Koprnyca CUCTEMbI

Llenblo ncnbiTaHMa sBNSETCA NpoBepka TexHuuyeckoW repmetnyHoctu BB wmnm kopnyca BC B cooTBeT-
CTBUU C TpebyeMOW CTeNeHblo 3alnThl.

MeToz NpoBepKN TEXHUYECKOW repmMeTUYHOCTU TAaroBoro BB unm kopnyca BC ¢ 3afaHHbIMU CTENEHAMM
3awnTbl B cooTBeTCcTBUMN € MCO 20653 € NOMOLLbI0 HEpa3pyLaLWmMx UCNbITAHUI U KPUTEPUN NPUEMKU [O0MXK-
Hbl G6bITb COrflacoBaHbl MeXxAy U3rotosuTesiemMm u notpebutenem.

MpumeyaHne — MeTofbl HepaspyLLalOLWEro KOHTPOMS Ha repmMeTuyHOCTb npusefeHsl B MICO 20653 wn
EH 1779. EH 13184, EH 13185 n EH 1593 o6ecneunBalT BHeAPEHNE METOA0B B cooTBeTCTBMM ¢ EH 1779.

MeToA McnbITaHUS [OMXKEH cofepxaTb, No KpaliHell mepe, cnefyloline 3/IeMeHTbI:

- NCMOJIb3yeMble TEXHUYECKMe NpUuemsbl;

- npegBapuTenbHY0 NOArOTOBKY (Hanpumep, Tpebyemas TemnepaTypa B noMelieHuu, Tpebyemas npo-
OO/MKMTENbHOCTb akkanumaTtusauum Y npu KOMHaTHOW TemnepaType, COCTOSIHME YCTPOWCTBa KOMMeHcaLlum
LaBrieHuns);

- pencteue(s);

- ycnoswue() nocne aeicTeuii;
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- KpUTEpUN COOTBETCTBUSA YCTAHOBJ/IEHHbIM TpeboBaHUAM;

- cogepXxaHne OOKYMEHTauun B NPOTOKONE UCNbITAHWIA;

- obopypoBaHue.

7.2.2 KOHTpPO/b repMeTUYHOCTMN BHYTPEHHEN CUCTEMbl TEPMOKOHANLNOHNPOBAHUSA

Llenblo ucnbiTaHns sBnsetca npoBepka repmetundHoctn BCTK BB/BEC. McnbiTaHne NpoBOAAT TOJIbKO
B TOM cnyvae, ecnv WY copepxut xugkyo cpeny ana BCTK, Hanpymep BHYTPEHHWI WM BHELIHWA KOHTYP
oxnaxaeHuns.

MeToa ucnbitaHna BCTK Ha repmMeTUYHOCTb A0/KEH ObiTb COrlacoBaH Mexay U3rotoButenem u notpe-
6utenewm.

KpnTepun cooTBETCTBUA AO/DKHbI ObITb COrflacoBaHbl Mexay W3rotoBuTesieM U notpebutenem u cooT-
BETCTBOBATb TPE6OBAHUAM K KOHCTPYKLUW.

MpumeyaHunsa

1 JonyckaeTcsA npoBefeHVe WCMbITaHWA COBMECTHO C WUCMbITAHWEM Ha NOTepIo AaB/ieHus, fnepenag OaBfieHus,
06bEM yTeukn unm B cooTBeTCTBUMM ¢ EH 1779:1999, npunoxeHue A, ¢ NCMONb30BaHWEM WHAMKATOPHOrO rasa v geTekropa
YTEUKWN.

2 [Npumep NpPoBepKy repmMeTUYHOCTU MPUBEAEH B MPUIOXKEHNN A.

8 MeToabl ncnbITaHUi

8.1 Knaccudukaumsa 6atapeiHbiX 6/10KOB UM CUCTEM MO MEXAHMYECKUM MapamMeTpam

Taroeble BB/BC ans TC Ha aNeKTPUYECKOl TSre MMeRT WINPOKUI gnanasoH pasmMepoB M MaccChl, a Takke
npefHasHayeHbl AN YCTAHOBKM B pasninyHbie Mecta TC. C aTumm napametpamy cBfi3aHa cuna B3auMofei-
ctBua TC n WY, Takasa Kak cuna kpydeHus. NpuHuUMasi BO BHMMaHue Bce atn dpaktopbl, BB/BC nogpasgenstoTt
Ha Tpu kateropmmn (CM. pUCYHOK 1).

Kateropum 1 n 2 Kateropusa 3

N - MecCTa KpensieHns;

n\ - WY (6atapeiiHblili 6510k M cucTema) ! Gy ey oty e st )

PucyHok 1 — lMpumep knaccndmkaumm B6/BC B 3aBUCMMOCTM OT MEXaHW4YeCcKMx napaMeTpoB M MecT ycTaHoBKM B TC

MpumevyaHunsa

1 Knaccudwkauys no Macce npegHasHaveHa To/IbKO B KaYecTBe NpubmM3nTesisHoro opueHtupa. NHausuayansHoe
peLleHne A5 KOHKPETHOTO MCMO/b30BaHUA, Kakasi kKaTeropusi NpUMeHUma, MOXeT ObITb NMPUHATO MeXAY U3roToBUTENEM U
notpebutenem, NpeanoyYTMTENILHO Ha OCHOBE M3MepeHuin TC nan MoAenvpoBaHns, MPOBEAEHHOr0 NoTpeduTenem.

2 Ecnu cnoxHo npoBecTn YeTKoe pasnuumve Mexay Kareropvsamu 2 u 3, To pacyeT kysoa TC ¢ BB/BC 1 6e3 Hux
NpefocTaBnseT LEeHHYI0 MHGOPMaLMio OTHOCUTENIbHO PE30HaHCHbIX YacToT, XEeCTKOoCcTU u T. 4. Ecnu cywecTtsyeT 3Ha-
ynTenbHas pasHuua B pesynbratax pacyeToB ¢ BB/BC 1 6e3 HuX, T. e. UMEeeT MeCTO CUIbHOE B3aumopgelicteue, BB/BC
[OMKHBI BbITb OTHECEHBI K KaTeropum 3.

8.1.1 Karteropusa 1
K naHHOI kaTteropum oTHocAT BB/BC:
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- KOTOpble npefHasHayeHbl A8 N0KaNbHON ycTaHOBKM B TC (ToYeuyHas Harpyska);

- AN KOTOPbIX XECTKOCTb Ky3oBa TC Hecyl,ecTBeHHa, T. e. He Bo3gelicTByeT Ha UNY;

- Y KOTOpPbIX OTCYTCTBYET 3HauMTeNnbHOe AuHaMunyeckoe B3ammogeiicteue NY c waccu TC;

- Yy KOTOpbIX Macca WY, kak npaBuio, He 6onee 20 «.

8.1.2 Karteropwusa 2

K faHHoi kateropun otHocsAT BB/BC:

- KOTOpble nNpefHasHayeHbl ANA N0KaNbHON ycTaHoBKM B TC (ToyeuHas Harpyska);

- 4715 KOTOPbIX XEeCTKOCTb Ky3oBa TC MMeeT 3HauyeHue, T. €. OKasblBaeT He3HaunTe/NlbHOe BO3j4eiicTBMe
Ha NY;

- AN15 KOTOPbIX XapakTepHO HM3Koe AMHamuyeckoe B3aumogeicteme WY c waccu TC;

- y KOoTopbix mMacca WY, kak npasuno, He 6osee 20 K.

8.1.3 Karteropusa 3

K paHHO kaTeropun oTHocAT BEB/BC:

- 415 YCTaHOBKM KOTOpPbIX Tpebyetca mecto B TC 6onblwoin nnowaam u NY nogsepraetcs pas/iMyHbiM
Harpyskam B pasHbIX TOYKax;

- ONA KOTOPbIX XECTKOCTb Ky30Ba TC MMeeT Cyl,eCTBEHHOE 3HauyeHue, T. €. OKa3blBaeT 3Ha4YnTesbHoe
Bo3aelicteune Ha WY,

- 4N18 KOTOPbIX XapakTepHbl B3auMogelicTeme ¢ waccn TC 1 AuHaMuyeckas XecTkoCTb;

- Y KOTOpbIX LY MOXeT ObiTb YacTblo Hecyl e KOHCTPYKUUN TC (KOHCTPYKTUBHO MHTErPUPOBAHHOM).

8.2 [pepBapuTtesibHaaA NoAroToBKa

8.2.1 O6uwme nonoxeHusi

Mepep ncnbiTaHUSAMU NPOBOAAT NpeABapuTesibHY NOAroTOBKY, YTOGbI cTabunusupoBatb WY oT mexa-
Huyecknx gecopmauynii N HanpsHXXeHW, BbI3BaHHbIX NPOLLECCOM CO0pKM. Ecnn oguH 1 TOT Xe MY ncnonb3ywT
B HECKOJ/IbKMX MCMbITAHMAX, TO NpeABapuUTEbHYI0 NOATOTOBKY BbIMOJTHAKT TOMIbKO OAUH pas.

Heob6xoanmMocTb NpeaBapuTEeIbHOM NOATOTOBKM 3aBUCUT OT KOHCTPYKumMn BEB/BC n gonxHa 6bITb corna-
coBaHa Mexay usrotosutesniem u notpebutenem (cm. Tabnuuy 2).

Ta6bnuuya 2— MNpUMMEHUMOCTb NpesBapuTesbHON NOArOTOBKA

Tennosas nekTpuyeckas
MeTop, ncnbiTaHUi npeasapuTenibHasa npeasapuTenbHas
noAroToBka noAroToBka
8.3 McnbiTaHna Ha TepMoLMKInMpoBaHne Hn Hn
8.4 VcnblTaHna KOHCTPYKUMA Ha BO34eicTBME BUGpauMn 1 O6s3atenscHo O6s3arensHo
yAapa
8.5 3awmra OT NPOHNKHOBEHWSA BNarun PekomeHgoBaHo Hn
8.6 3awwmra OT NPOHUKHOBEHUSA NbIN PekomeHpoBaHo Hn
8.7 VicnbiTaHve Ha BNaXHoe Tensno 1 KoHAeHcauuio PekomeHgoBaHO Hn
8.8 BnaxHoe Tenno, uUcnbiTaHne B yCTAHOBMBLUEMCSA COCTOSAHUMN PekomeHgoBaHO Hn
8.9.2 Koppo3us cMeLlaHHbIX rasoB PekomeHzgoBaHoO Hn
8.9.3 VicnbiTaHe  CONAHbIM ~ TyMaHOM  O/19  BHELUHEro PekomeHgoBaHoO Hn
pasmeLleHus
8.9.4 VicnbiTaHWe Ha CONEBYK KOPPO3UKO /11 BHYTPEHHEro PekomeHgoBaHO Hn
MecTa yCTaHOBKU
8.10 Xummuyeckas CTOKOCTb PekomeHgoBaHo Hn

Hnm — He npumeHatoT.

MpumevyaHne 1— MNpeasapuTenbHas NOATOTOBKA HEe NMpefHa3Ha4YeHa [/ NPOBELEHUs UCTbITaHNS, 3KBUBA-
NIEHTHOTO ONpeAesieHNo NPOAO/HKUTEILHOCTU CPOKa CYXGbI.

MpumeyaHue 2 — lMNpeaBapuTenbHYO MOAFOTOBKY MPUMEHSIOT A1 o6ecneyeHnst paboTocnoco6GHOCTU n3ae-
NS B HauYasie cpoka CryxGbl.

8



FOCT P NCO 19453-6—2023

8.2.2 TepmomexaHuyeckaa npefBapuTesibHas NoaroToBka
TepMoOMexaHMYeCKyo nNpeaBapuTesnibHy0 NOATOTOBKY BbIMO/IHAKT TEPMOLUKANPOBAHMEM UMK C NpUMe-
HEHMEM 3MTEKTPUYECKNX Harpysok.

MpumMmeyaHne — Tepmnueckass u afeKTpuyeckas npeaBapuTesibHbIE NOAFOTOBKA MOTYT 6bITb 06beANHEHbI B
e[IMHYI0 NpoLeaypy NOATOTOBKU K UCTbITAHUSIM.

8.2.2.1 TlpepaBaputenbHasa TepMuyeckas nogrotToBka

TepMuyeckyr npegsapuTesnibHy0 NOATOTOBKY npoBoAAaT no 8.3.2 wan 8.3.3, BbINOJ/IHAA HE MeHee 4yeTbl-
pex TennoBbIX LUMKNIOB. YCNOBME NpeaBapuTenibHON0O KOHAULMOHUPOBAHNA 3aBUCUT OT Toro, nmeet nnm BB/BC
BCTK.

8.2.2.2 TlpepBaputenbHaa anekTpuyeckasa nonrotoska

Mpothunb  3NeKTpuYeckol Harpyskum pAas npenBapuTenbHON 3/71eKTPUYEeCcKon noAroToBKM onpepge-
NAT N0 COrNaweHnio Mexay usrotoButesniem u notpebutenem. Crepyet Mcnosb3oBaTtb Npoub Harpys-
KA ONA KOHKPETHOro npuMeHeHus (LUK ABVXKEHUA) UKW 3/IeKTPUYECKY npefBapuTesibHY MNoAroTOBKY MO
MCO 12405-4.

MpnmeyaHne — INeKTPUYECKNE HArPy3KU Npu n3meHeHun C3 CONpPOBOXAAITCA MEXaHUYECKUM HanpsXeHu-
€M U3-3a USMEHEHUA pa3mMepoB COCTaB/IAKOLWNX aKKyMyATOPOB 6aTapeV|.

8.3 lMcnbiTaHUA Ha TepMoLuUuKAnpoBaHue

8.3.1 OO6Lwwe NosIoXeHns

Llenblo ncnbiTaHWn siBNsieTCA npoBepka cTolikocTn WY K BO3feicTBMI0O M3MeHeHuin TemnepaTtypbl. U3
nepeyHs HMWXKENPUBEAEHHbIX UCMbITAHUA cnefyeT NPOBOAUTbL TONbKO MUCMbITaAHWSA, nogxoaswme ansa NY n ero
BCTK (npn Hanuuun).

Temnepatypy WY, n3MepeHHyo BHYTPEHHUMN gaTymkamu, onpepenaet CKY. BHyTpeHHUe gaTyumkm gonx-
Hbl U3MEPATbL TeMMNepaTtypy B 3afiaHHbIX TOUYKax, HANpMMep Ha akkymynatopax unm mMoaynsax. Touku msmepe-
HUA He LO/DKHbl HaXOAWTbCS Ha BHELWHeil noBepxHocTu kopnyca Bb. Ecnv ana onpegeneHvs Temnepatypsbl
Y He ncnonb3ywTt CKY, Temnepartypy WY onpepnendaioT MeTo4oM, COrnacoBaHHbIM MeXxAy WU3roToBUTENIEM U
noTpe6utenem.

TepmouunknmpoBaHue BbINOAHAKT No M3K 60068-2-14, mncnbiTaHne Nb. Mpoao/mKMTENIbHOCTb 3KCNO-
HMPOBaHWA MpuU 3afjaHHON TemnepaTtype npeacTasnser coboii CymMmy A/IMTENIbHOCTM BpPEMeHW, Heobxoau-
MO/ ANs TepMocTabunmsauumn, n NpoAo/HKUTENBHOCTM BblAepXkn. TepmocTabunusaunio MY, nogsepraemoro
BO3JENCTBUIO NOCTOAHHON TemnepaTtypbl OKpyXalwei cpefbl B yCN0BUAX paboTbl, OnpeAesieHHblX UcnbiTa-
HUAMUK, MpekpawawT npu JOCTUXEHUU TemnepaTypbl WY gnanasoHa *2 °C OT UeNeBOro 3HavyeHusa temne-
patypbl. Ana obecneyeHns TenaoBOro paBHOBeCUS BO BCcemM WY cnepyeTt npegycMoTpeTb AOMOMHUTENbHOE
BPEMS BblAEPXKM B 3afaHHbIX ycnosuax. Ans onpegeneHns Heob6xoaMMOW NPOAO/IHKUTENBHOCTU Bbl4epXKU
[O/HKHO ObITb MPOBEAEHO NpeABapuUTENbHOE UCNbITaHWE, Hanpumep B TeyeHne 60 MUH. Ecnv ANTeNbHOCTb
TepMmocTabunusauun WY yctaHoBneHa, TO MHTEpBas BPeMeHU TepmocTabunmsauum nm nNpoaosKUTENbHOCTb
BblAEPXKW, HanpumMep t2 n t4 B Tabnnuax 3 n 4, gonyckaeTcs cornacosaTb MeXAy U3rotoBuTesieM u notpebu-
TeneM B kayecTBe (DUKCMPOBAHHbLIX 3Ha4YeHuii. CKOPOCTb M3MEHEHUsA TemnepaTypbl 40/KHA 6bITb cornacosa-
Ha mMexay M3roToBUTEsIEM U NOTPpebuTenem c yyetom TpeboBaHunii MOK 60068-2-14.

MpumeyaHune — VCNbITaHUA TEPMOLMKIMPOBAHUS He NpefHasHayeHbl 415 NPOoBefeHUs UCTbITaHWMA, 3KBU-
BaJIEHTHbIX OMNpefesieHnio cpoka Cryx6bl. [Ons obecrneyeHss HaeXHOCTU WU3Lenns B COOTBETCTBUM C MoAesnbio Kod-
thmHa — MaHcoHa TpebyeTcsa NM60 onpefeneHHoe A1 KOHKPETHOro NMpPYMEHEHWS KOMYECTBO TEMN/IOBbIX LMKIOB, M60
KPUTNYECKNE 3/TIEMEHTbI KOHCTPYKLMM MOTYT ObITb MUCMbITaHbI HA YPOBHE MOAYNA Wi nogcuctemsl. MNpumep npvBeseH B
MCO 19453-1:2018, npunoxeHune B.

8.3.2 TepMouUUKINPOBaHME ANS UCMbITYEMOro YCTPONCTBa 6€3 BHYTPEHHE cUCTeEMbl TEPMOKOH-
AVNUMNoHpoBaHuA

8.3.2.1 CywHocTb MeToda

McnbiTaHne NpoBOAAT A1 NPoBepkn MY Ha Hanuume HeucnpaBHOCTENW W/MNW TPeuwiuH u NosioMoK, Bbl-
3BaHHbIX Nepenagamn TemnepaTtyp OKpyxawLleih cpefbl.

8.3.2.2 TpoBefeHne nUCnNbITaHNA

TemnepaTypHbIA LWUKA BbINOAHAKT no 8.3.1.

MpuMeHAT pexum paboTbl 6.2.

C3 Bb/BC pgomxHa 6biTb yCTAHOB/IEHA Ha TO 3HAYEHWE, KOTOpPOe Bbi3biBAaeT HAUOONbLINIA YPOBEHbL Ha-
NPSHKEHNSA KOHCTPYKLUMM B COYETAHMM C TEPMOMEXAHNYECKOW Harpys3kon u, kak npasuno, cootseTcTeyeT C3Tax.

9
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BbINOHAIOT He MeHee NATUM TeMNepaTypHbIX LMK/I0B TeMnepaTypHoro npoduais, npuBefeHHoro Ha pu-
CyHKe 2, mexay 7min n 7Tax npy TemnepaType OKpyxawuwein cpeabl. MameHeHne Temnepartypbl Y 3aBucut
0T TemnepaTtypbl OKpyXallLiein cpeasbl.

X — Bpems; Y — Temnepatypa; 7min — MuHMManbHas TemnepaTypa okpyxawleli cpefbl; TTax — MakcumanbHas Temnepatypa
okpyxatoweli cpegpl; KT — koMHaTHasi Temnepatypa; [— ofauH uukn; tv t2, t3, f4, f5— BpemeHHol war (B cOOTBETCTBMU € Tabnuvuei 3);
---------------- Temnepatypa Kamepsbl;------—------—-----NIPUMEPHOE NOBeLEHNE TemnepaTypbl NY

PucyHok 2 — Mpodhnnb Temneparypsl

Tab6nunya 3— lMNpodunb TemnepaTypsbl

BpemeHHoi1 war MpofomKMTEeNbHOCTL LWara Temnepatypa
" Mo cornacoBaHnio MeXay U3roToBuTesIEM 1 NOTpebuTenem OT KT go Tmin
P TepmocTabunmsaums 1 NPpoLO/IHKUTENBHOCTb BblAepXK/ no 8.3.1 Arriin
h Mo cornacoBaHnio Mexay U3rotToBuUTeNIeM 1 NoTpeduTenem Mmin ~max
" TepMocTabunmsaumst 1 NPOAO/IHKUTENBHOCTb BblAepXk/ no 8.3.1 Arriax
5 Mo cornacoBaHnio Mexay U3roToBUTENIEM U MOTPEGUTENEM 0TTrax KT
MpumeuyaHne — BpemeHHble warn /1 n /5 pgonyckaeTcs paccMaTpvBaTb Kak €AuHbli BPEMEHHOR Luar,

3KBVBAsIEHTHbIV BpemeHHoMy Lwary /3. Lienb pasgeneHus Ha ~ 1 t5 coCTOWUT B TOM, YTO6bl YCTAHOBUTL TOUKU Hauyana v
OKOHYaHUsi TemnepaTypHoro uykna npu K.

8.3.2.3 Kputepuun cooTBeTCTBUA

He [0/1KHbI BO3HUKATb HEUCNPABHOCTL WM/MAW nosiomka. ®yHKLMOHAa/IbHOE COCTOSAHWE [0/IKHO COOTBET-
cTBoBaTtb knaccy A no NCO 19453-1.

8.3.3 TepmMouuKInpoBaHMe A9 MUCMNbITYEMOro YCTPOACTBa C BHYTPEHHE CUCTEMOI TEPMOKOH-
ANLNOHNPOBaHUA

8.3.3.1 CyuwHocTb mMeToga

McnbiTaHne NpoBOAAT A1 NPoBepkn MY Ha Hanuume HeucnpaBHOCTelW w/unu TpewuH 1 nosioMok, Bbl-
3BaHHbIX NepenagamMn TemnepaTtyp okpyxatwowein cpegbl, npu Hanuuun BCTK. CyllecTBYOT pas/inyHble Tex-
Huyeckne peannsaunn gna BCTK, Hanpumep XULKOCTHbIE WK BO34YLWHbIE. [TPUMEHUMOCTb 3TOr0 UCMbITAHUA
[OKHa ObITb corjlacoBaHa Mexay U3rotosutesiem u notpebutenem.

8.3.3.2 TllpoBegeHne ucnbiTaHnsa

TemnepaTypHbIA UMKA BbINOAHAKT no 8.3.1.

MpuMeHAT pexum paboTbl 6.2.

C3 BB/BC pomkxHa 6bITb yCTAHOB/IEHA HA 3HAYeHUE, KOTOPOE Bbi3blBae€T HAUGO/bLUNIA YPpOBEHb HaMps-
XEHNS B cOYETaHWM C TepMOMeEXaHNYeCKOn Harpyskoi, kak npaBuno, cooTsetrcTsyeT C3T1ax.

10
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BbINOMHAIOT He MeHee MATU TeMnepaTypHbIX LUKI0B TeMnepaTtypHoro npoduns, nokasaHHOro Ha pwu-
CyHKe 3, Ucnonb3ys Kak TemnepaTypy Okpyxawuweli cpegbl, Tak nu BCTK. YnpaBneHue Temnepatypoii ocy-
LWEeCTBNAT KOMOMHUPOBAHHLIM CNOCOOG0OM C MOMOLLLIO CUCTEMbI TEPMOKOHAULMOHUPOBAHUA OKpyXatoLel
cpenpbl McnbiTaTeNbHOW TemnepaTypHoit kamepbl 1 BCTK LY.

Onsa atoro ncneiTaHnsa BCTK gomkHa pab6oTaTb npyu TemnepaTtype, YCTaHOB/IEHHOI CHapyxu, a He CKY.

Ecnm I'rax BCTKu Tmin BCTK oTamyatkTca oT ['Tax u Tmin, ycnoBua MUCNbITaHUA AO/DKHbl 6biTb YCTAHOB-
NeHbl NN onpefienieHbl cornaweHneM Mexay U3rotoBuTesiem n notpebutenem.

X — Bpems;; ¥ — TemnepaTypa; Tmin — MuHMManbHasa Temnepatypa okpyxawuwei cpefpl; TTT BCTK — MWHMMasbHaa Temnepartypa

BCTK; 'Tax — MakcumanbHas Temnepatypa okpyxatouiei cpegpl; TtaxBCTK — makcumanbHas Temnepartypa BCTK; KT — komHaTHas

Temnepatypa; f — oguH uwkn; ¢ t2, f3, f4, t5— BpemeHHO war (B COOTBETCTBMU C Tabnuuei 4); 1— Temnepartypa Kamepsbl;
—_ — — npumep Temnepatypbl NY

PucyHok 3 — lMpodmnb TemnepaTypsl

Tab6nuuya 4 — MNpodhunb TeMNepaTypsbl

BpemeHHoli war MpofoMKNTENBHOCTL LWara Temnepatypa
q Mo cornacoBaHUio MeXAay M3roToBUTENEM 1 NOTPebUTenem Ot KT go Tmin
“ TepmocTabunmsaumsa 1 Npoao/HKUTENBHOCTL BblAepkkM no 8.3.1 Nrin
h Mo cornacoBaHWio Mexay M3roToBUTENEM U NOTPebUTenem Anin Arriax
" TepmocTabunusaumnsa 1 NPOAC/IHKMTENBHOCTb BblAepXkKu Mo 8.3.1 Ariax
-5 Mo cornacoBaHWio Mexay M3roToBuTeNeM U NoTpebuTeniem 077 Tax [l °KT
MpnmeyaHune — BpemeHHble warn LL n t5 gonyckaeTcs paccMaTpuBaTb Kak €4uHbl/i BPEMEHHOW Luar,

3KBMBA/IEHTHbIN BpemeHHOMy Lwary /3. Lienb pasgenenust Ha L u t5 cocTomT B TOM, 4T06bl YCTAHOBUTbL TOUKM Havana u
OKOHYaHWS TemnepaTypHoro uykna npu K.

8.3.3.3 Kputepuu cooTBeTCTBUA

He f0/KHBI BO3HMKATb HEUCNPABHOCTL U/WAKM NonoMKa. PYHKLMOHA/IbHOE COCTOSIHWE [O/IKHO COOTBET-
cTBoBaTthb knaccy A no MCO 19453-1.

8.3.4 TepmMoUMKIVNPOBaAHME C 3/IEKTPUYECKNMUN Harpy3Kamm

8.3.4.1 CywHoCTb MeToga

WcnbiTaHve NpoBOAAT ANS NpoOBepkn MY Ha Hanuune HeucnpaBHOCTEW W/MAnW TPEeLwMH WU NOSIOMOK, Bbl-
3BaHHbLIX Nepenajgamu Temneparyp winm TemnepaTypHbIMU LUKNAMU 3N1IEMEHTOB COefMHEHUS C pas/InyHbIMU
KoadhhmymeHTaM TENN0BOrO pacliMpeHuns, BO3HMKaKWNX B pe3y/nibTaTe 3/1eKTPUYECKO Harpyskum cocTas-
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NAWNX akkymynatopos 6artapen. MexaHU3MOM OTkKasa AB/SE€TCA, Hanpumep, TepMoMexaHuyeckoe Hanps-
XEeHue, BbI3BAHHOE [XOY/IeBbIM HarpeBOM PEe3WCTMBHbLIX geTaneli Ha NyTu 3N1eKTPUYECKOro Toka, Takmx Kak
coefnHUTENN akKKyMy/lATOPOB, WWHbI U T. 4.

Ona BB/BC, B KOTOpbIX ANA Uukia asumxkeHus TC oxugaeTtcs B cpegHEM HU3KOe TensoBblaeneHue, npu-
MEHUMOCTb UCMbITAHUA ONpeAensAlT No COorfaleHnio Mexay n3rotoButesniem u notpebutenem.

8.3.4.2 TpoBepeHne ucnbliTaHUA

TemnepaTypHbIA UMKA BbINOAHAKT no 8.3.1.

MpuMeHAT pexum paboTtel 6.2 n 7.2.

BbINONHAKT He MeHee NATU TemnepaTypHbIX LUUKNOB C 3N1IeKTPUYECKON HAarpy3koi yepes TOKOBeAYLL Y0
4acTb OCHOBHOIO UCTOYHMKA NUTaHUA, nNpy aToM WY M3HayanbHO YyCTAHOB/IEHO Ha LefnieBoe 3HavyeHue T*min,
KakK nokasaHo Ha puUcyHke 4.

MY oxnaxpgalT A0 3af4aHHON TemnepaTtypbl T*min B paboyem pexume 6.2. Temnepartypy okpyxarou,ei
cpefbl nogAepXnBalT Ha YPOBHE 7°mn B Te4eHue BCero UcnbiTaHus.

Mocne Toro kak WY gocturHeT uenesoit Temnepatypbl T*min, gna Harpesa WY A0 AOCTUXEHUA TepMmo-
cTabmnmsayum npu T*Tax UCMONb3YHT 3/1IEKTPMYECKOe pas3orpeBaHue B pexume paboTbl 7.2.

Mocne gocTmxeHnsa TepmocTabusaunm NpUMEHAT pexum paboTbl 6.2 Ana oxnaxgeHua NY o r*mn

TemnepaTtypy r*min onpegensioT B COOTBETCTBMN CO cneuundunkauymein NY, 4tobbl MMEeTb BO3MOXHOCTb
ncnonb3oBatb MY ¢ MakCMMasibHO BO3MOXHOW BbIXO4HOW MowHOCTb0 BB/EC, ycTtaHoBeHHoON CKY.

Mponnb 3/1EKTPUYECKO Harpy3kum yepes TOKOBEAYLLYI 4aCcTb OCHOBHOIO MCTOYHMKA NUTAHUA B PEXU-
Me paboTbl 7.2 fo/MmKeH ObITb COrnacoBaH Mexay M3rotosutenem v norpeéutenem. OH AO/MKEH BKOYATb TOK
3apaga v paspaga WY. MNMpumep cxembl UCNbITaHWA NpuUBeAEH B NpuoxeHun D.

Tenso, BbigensemMoe no NyTW NPOTEKAHWSA Toka, KOppenunpyeT Kak ¢ abCOMTHbIM 3/1EKTPUYECKUM TO-
KOM, Tak 1 ¢ nocnefoBaTesibHbIMWU CONPOTUBAEHUAMU NO NyTH Toka B LY. UTO6bI MakcummnsnposaTb TENNOBYIO
Harpy3ky, kak C3, Tak u temnepatypy T*min, NY cnegyeT Bbibupatb B COOTBETCTBUM CO cneumdukaynamm
cucTembl Ans o6ecrnevyeHnss MakCMMasibHOrO 3/IEKTPUYECKOro Toka. MNMpuyemM MakCuManbHbIi 3/1eKTPUYECKUA
TOK KaK Ansa 3apsaja, Tak u ansa paspsaga fo/mKeH 6biTb A4OCTYNEeH 04HOBPEMEHHO.

X — Bpems; Y — Temnepatypa; rmn — MUHUManbHas TemnepaTypa OKpyxawlleil cpefpl; TTax — MakcumasbHas TemnepaTypa
okpyxatoweii cpefbl; F mn — HMU3kas TemnepaTypa, No3Bo/sOWaAs NPOBOAUTL pa3psas 60/bWNM TOKOM, MOXET 6biTb Bbille, Yem 7mjn;
F max — makcumasibHas Temnepartypa 3/1eKTPMYECKUX Harpy3ok, MOXeT ObiTb Huxe, yem 7max; KT — koMHatHaa Temnepartypa; t —
oavH umkn; ¢ 12, 13, t4, t5— BpemeHHo war (B cOoTBETCTBMM C Tabnuueii 5); B— Temnepatypa Kamepbl;, — — — npumep
Temnepatypbl WY npu anekTpuyeckux Harpyskax n 6es Hux; \ \ \  — pexum paboTbl 6.2; — pexumM paboTsl 7.2

PucyHok 4 — Mpochmnb Temneparypbl
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Tabnuya 5— MNpocuns Temneparypsbl

DnekTpuyeckne Harpyskn yepes

BpemeHHoi1
war MpofonXnTesibHOCTL Lwara Temnepatypa TOKOBEAYLLLY0 YacTb OCHOBHOIO
NCTOYHUKa NUTaHuA
" Mo cornacoBaHWio Mexay K3roToBUTENEM OT KT go T min Het
1 notpebutenem
h TepmocTabunmsauns 1 NpOAO/IKNATE b Amin Het
HOCTb Bblgepxku no 8.3.1
h Mo cornacoBaHWio MexXzay W3rotoBuUTENEM om Amax Ja
1 noTpebutenem
" Tepmoctabunusauma 1 NPOAOSIKUTESb- Amax Amin Het
HOCTb Bblaepxku no 8.3.1
MpumeyaHune — BpemeHHoN war /1o06ecneunBaeT TensioBoe paBHoBecue WY.

MpumevyaHne 1— Ecnm NY He ocHaweHo BCTK 1 ero Mecto yCTaHOBKM HaxoguTCs B MACCaXMPCKOM um 6a-
raxxHoOM oTgeneHun TC, TO B ka4ecTBe 3HaueHns T*T jn gonyckaeTcsa ucnonb3oBatb KT

MpumeuvyaHne?2 — Ecim MY ocHaueHo akTuBHoi BCTK B kauectBe T*min, TO AOMNycKaeTcA UCMO/b30BaTb pa-
60uyto TemnepaTypy, yCTaHOB/IEHHYIO U3rOTOBUTENIEM, NMOCKOMbKY 3TO, Kak npasusio, rapaHTupyeT onTuMasibHble paboune
YCNOBUS aKKyMynsaTopoB 6atapeun.

8.3.4.3 KpuTtepun cooTBeTCTBUA
He [0O/MKHBI 6bITb HEMCNPABHOCTU U/WAW NONTOMKU. ®PYHKLMOHA/IbHOE COCTOSAHME [OJ/I)KHO COOTBETCTBO-
BaTb knaccy A no MCO 19453-1.

8.4 licnbITaHUs KOHCTPYKUMIA Ha Bo3aelicTBMe BUGpauun 1 ygapa

8.4.1 OO6Lne NosIoXeHnsd

McnbiTaHWs KOHCTPYKLMM Ha BO3AeNCTBME BUOGPaLMK M yaapa COCTOAT U3 Tpex yacTelt u ux npoBoasT
Ha ogHOM 1 TOM e WY B cneaytoweli nocnenoBaTelbHOCTU UKW MO COT/IaCOBaHUID MexAy M3roToBUTENEM U
notpebutenem:

- npepBapuTesibHaa NoOAroTOBKa;

- WCMbITaHME Ha CTOMKOCTb K BUGpauuu;

- UCMbITAHUA Ha yAapHY NPOYHOCTb.

[lonyckaeTcs NpoBOAUTbL UCNbITAHUSA Ha BO3AeCTBME MeXaHWYECKUX yaapoB BO BpeMsa MporpamMmmbl Uc-
nbiTaHU Ha BO3AelcTBME BUOpauumn cnegywwmm obpasomM: ncnbliTaHne Ha BOo3geincTBue Bmbpauum no ocu X
C NOC/eAyLWUMN MEXaAHNYECKUMWN yaapaMn No ocu X, 3aTeM B aHa/IOTMUYHO nocnefoBaTeslbHOCTU A5 OCel
YnZz

Takke JonyckaeTcsl BbINOMHATL NO/IOBUHY TPEBYEMOro KonnyecTBa y4apoB 40 M OCTaBLUYHCS NOIOBUHY
nocne ucnbiTaHuii Ha BO3geNcTBME BMbBpaLuun.

MpumeyaHune — PekoMeHAyeTCA U3MEPUTb U3MEHEHWE PEe30HAHCHOIW 4acTOoTbl MyTeM NPOBEAEHNA Pe30HaHC-
HOli pa3BepTKU C CUHYCcOMAasIbHbIM BO36YXaeHueM B cooTBeTCcTBUM ¢ M3K 60068-2-6 A0 1 nocne Kakaol MCnbITyemo
OCW MCMbITaHWSA KOHCTPYKLUUM Ha BO3AeNCTBUe BUGpaumv 1 yaapos.

8.4.2 Cnocob dmkcaumm MY Ha ncnblTaTte/ibHOM CTeHAE

BBE/BC MOHTUPYIOT Ha ONOPHON NIMTE UCMbITATE/IbHOIO CTeHAAa B COOTBETCTBUU C UX MECTOM YCTAHOBKM
n opueHTayuein B TC.

B 3aBucumocTtn ot kateropum BB/BC B cooTBeTcTBUM € 8.1 crnepyeT MCNOMAb30BaTb CNocob hukcauuu,
yKasaHHbli B Tabnnue 6.

Tabnuua 6— Cnocob dmkcauuy Ans8 UCNbITaHss KOHCTPYKLMM Ha BO34eicTeme Bubpauuv 1 yaapos B 3aBYCMMOCTMU
oT kareropum NY

KaTeropus
BB/BEC Cnocob6 dumkcaumm
1 XecTkas domkcaumusi HenocpeACTBEHHO Ha OMOPHON NuTe
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OkoHuyaHve Tabnuupl 6

KaTteropusa
BE/EC Cnocob dmkcauum
2 Mo cornacoBaHuMio MeXay WU3roToBUTENEM W NoTpebutenem: xectkas hukcaums HenocpencTBEHHO
Ha OMOPHOW NAUTe WM Ha YacTax ky3osa TC, npegHasHayeHHbIX ans kpennenwa BB/BC (Hanpumep, He-
CYLLYIO pamy WN KPOHLUTEVHbI), B COOTBETCTBUN C MHCTPYKLMAMU U MO YepTeXam U3roToBuUTeNs
3 ®ukcaums Ha yacTax kysosa TC, npefHasHauveHHbIX Ans kpenneHus BB/BC (Hanpumep, HecyLuyto

pamy nnn KpOHUJTeVIHbI), B COOTBETCTBUN C MHCTPYKUMAMUN U NO YepTeXamM U3rotoBuUteNA

8.4.3 lpepBapuTenbHasa NOAroToBKa K UCMbITAHUAM

BbINOHAIOT TEPMOMEXaHUYECKYIO NpefBapuTesibHY0 NOAroToBKy no 8.2.2.

[JlonyckaeTcsa BbINOJIHEHWE NpefBapuUTE/IbHOW MNOATOTOBKM Ha OTAE/IbHOM UCMblTaTesibHOM 060pyno-
BaHUW.

8.4.4 lcnblTaHMe Ha BO3AelcTBUE BUbpaunun

8.4.4.1 CywHOCTb MeToha

VicnbiTaHne npoBoAAT ANA nNpoBepku WY Ha npeAmeT Hasmyus HeucrnpaBHOCTEl W/MNu MNofOMOK, Bbl-
3BaHHbIX Bubpaymeil.

8.4.4.2 O6wWMe nonoxeHns

Bo Bpems ucnbiTaHMA Ha CTOMKOCTb K BUbpauum WY nogsepralT cayyainHoin BMGpaLMoHHON Harpyske B
coyeTaHUM Kak ¢ TepMoLuknMpoBaHuem no 8.4.4.4, Tak n c 3N1eKTPMUYECKoi Harpyskoli no 8.4.4.5.

B TC BnbpaunoHHOe Hanps)xeHwe BO3HUKAET B COYETaHWW C Pas/IMYyHbIMU cOCTOosHMAMKU C3 GaTapeu
B [lONOJIHEHNE K COYETaHUI0 HU3KUX WU BbICOKMX TemnepaTyp. Mpu pasnuuHbix 3HavyeHnax C3, kak npasu-
N0, NPOMCXOAUT U3MeHeHne ob6bema COCTaBAALWMX akKyMynaTopoB 6aTtapen. MNpu NnpoBeAeHUN UCMbITaHUA
YUMTbIBAIOT B3aMMOAENCTBME MeEXAY 3/IEKTPOMEXaHNYECKON 1 TepMoMexaHuyeckon gedopmaymein. OCHOB-
HOM HEeMCNPaBHOCTbIO, KOTOPYH BbISABASKT C MOMOLLbIO 3TOr0 WCNbITaHUA, ABASETCA MOSiIOMKa BCreAcTBue
ycTanocTu, Hanpumep, COCTaBAAKOLWEro akkymynatopa 6arapeym uam 4yacTu CUCTEMbI/KOMMNOHEHTa, KoTopas
ocnabesaeT WM pasMsaryaeTca M3-3a BbICOKOW Temnepartypbl U/MNN Npu 3/1EKTPUYECKUX HArpys3kax U He Bbl-
JepxvBaeT BUOPaALMOHHON HArpy3kn B 3TOM COCTOSHUM.

8.4.4.3 MexaHuyeckas Harpyska

Cnoco6 wucnbiTaHua Ha BO3AelcTBME BUOpauuMn U Npodusb CUrHana Harpysku 3aBUCAT OT KaTeropum
BB/BC B cooTBeTCcTBMU € 8.1 U npuBeeHbl B Tabnuye 7.

VicnbiTaHne Ha CTOMKOCTb K BMOpauum NpoBOAAT NO TpeM B3aWMHO NepneHAuKynsapHbiM ocsm WY B
nocnepgosatesibHOM nopsgke X, ¥ u Z wam no corjacoBaHuio Mexay u3rotosutesieM u notpebutenem cC KoH-
TPO/IbHBIMW NapameTpamu, yCTaHOBJ/IEHHbIMU B Tabnuue 8.

B kauecTBe anbTepHatusbl npodunam CIIM, ykaszaHHbIM HWXe, fonyckaeTcsa Mcnosb3oBaHne npodu-
neii CrM pgns kKoHkpeTHoro TC kateropuin 1 n 2. Ana kateropum 3 TpebytoTcsa npoduau, oTHocAwMecsa K
KoHkpeTHomy TC. B cnyuae ncnonb3oBaHus npodunein, cneyndmnyHbiX Ans KOHKpeTHoro TC, npogo/mkuTenb-
HOCTb MCNbITAHWIA yCTaHaBNMBAIOT NO COrNaleHNo Mexay M3rotToButenem un notpebutenem.

Ecnun NY aBnaeTtca yacTbio Hecylweii KOHCTpyKumn TC, MOXeT noTpeboBaTbCs NPOBEAEHUE UCNbITaHUN
Ha CTOWKOCTb K BMBpauun ¢ 4ONOAHUTENbHLIMI HAarpy3kamMu B COOTBETCTBMM C KOHCTPYKUUER, Hanpumep ycu-
NMAMU NoABeCKU. McnbiTaHUA € NPUMEHEHUEM [0MNOJTHUTENIbHbLIX HArpy3oK npueefeHbl B NpuioxeHun B.

MpumedyaHune — [lonyckaeTcs KOPPEKTUPOBKA YC/I0BWIA UCMbITAHNS criekTpa Harpy3ku CIMNM v Nnpoao/mxnTenb-
HOCTW MCNbITaHNS1 B COOTBETCTBUM C MoAenbio backenHa (cm. MCO 19453-3:2018, pa3gen A.6).

Tabnuya 7— MexaHunyeckas Harpyska

MapameTp Karteropusa 1 KaTeropusa 2 KaTeropusa 3
Cnoco6b OfHOOCHbI  BUGpaTop B OfHOOCHbIA BMGpaTop B OfHOOCHbIA BMOpaTOp B Hamnpas-
ncnblTaHWsA HanpasneHuu X, Y, Z HanpasneHnn X, ¥, Z wm neHun X, ¥, Z v MUC. [OonosiHu-
MNC TeNbHble Harpysku, BKIHOYas, HO He
orpaHuuMBasCb UMK, — Kpy4yeHue u

n3rné, ecnm 3To HEO6GXOANMO
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OKoHuaHve Tabnuubl 7

MapameTp KaTeropusa 1 KaTeropusa 2 Kateropusa 3
Mpochunnb Mpochunnn CrM  gnsa Mpocounn CMM gnsa ka- Mpocounn  CIM, nNpoAoc/MKUTESb-
ucnbITaHNA kateropuv wim npoconnn gns  Teropyum 2 WAM  NPOUaM  HOCTb  UCNbITAHUA/CUTHAbI  BPEMEHN
KOHKpeTHoro TC 019 KOHKpeTHoro TC LA KOHKpeTHoro TC

Ta6nuuya 8— KOHTpOsbHbIE NapaMeTpbl A4J1 UCMbITaHUS Ha C/lyyaiiHylo BUOpaLMIO

MapameTp 3HauyeHue
CraTucTmnyeckoe 41co cTeneHel cBo6oabl 120, He meHee
MvHUMasibHOe paspeLleHune no yactore (1,25 +0,25) Iy
OrpaHuyeHne curmbl 3a
Mpegens! npegynpexaeHus +3 0b
Mpegens! npepbiBaHnA +6 nb
MpumedyaHue — OrpaHUYEHUE CUIMbl MO3BOJSET MN36GEXaTb BHEMOJIOCHLIX BO3GYXAEHWI, KOTOpblE MOryT

BO3HUKHYTb NpW NCMNOJ1Ib30BaHNN 60nee XECTKOro OTCEYEHNST CUTMBbI. OrpaHun4yeHne curMbl — 3T0 6onee msrkas q)opma
oTCe4vyeHunsa CUrMbl.

8.4.4.3.1 TMMpodunb BUGPaALNOHHOK Harpy3ku ans kateropum 1

McnbiTaHne nposoaAaT no M3K 60068-2-64, ncnonb3ys Npogo/HKMTENbHOCTb BO3A4ENCTBUS AN KaX[O0M
ocn NY 40 u.

CpegHekBagpaTtuyHble 3Ha4YeHNA YCKOPEHUa A8 TPeX OCHOBHbIX OCE COCTaBNAT:

- X — 7,25 m/c2;

- Y— 9,54 m/c2;

- Z— 11,15 wm/c2.

3aBucumoctb CIIM 0T 4acTOTbl NokasaHa Ha pPUCYHKe 5 CO 3HauYeHusamMu, onpepesieHHbIMU B Tabnu-
uax 9 n 11.

X — vacToTta, Ny, ¥ — CMNM, (m/c2)2Ty;, —— —— kpuBas 4nsa ocn X (B COOTBETCTBUM C Tabnuuein 9); ---------------- KpuBas gna ocm Y
(B cooTBeTcTBMM C Tabnuuen 10); — — KpuBas Ans ocu Z (B COOTBETCTBUM C Tabnuuel 11)

PucyHok 5 — 3aBUCUMOCTb YCKOPEHWUA OT 4acToThl

Tab6nuya 9— 3HayeHusa CIM un yacToTbl Ana ocu X
YacrtoTa, Iy, CINM (w/c2)2Ty,
5 0,741
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OkoOHuyaHve Tabnuubl 9

8.4.4.3.2 TMMpocunab BU6pPaLNOHHON Harpysku Ans kateropuun 2
McnbiTaHne nposogsaT no M3K 60068-2-64, ncnonb3ys npoAo/HKMTENbHOCTb BO3L4ENCTBUA N8 KaXLOM
ocn NY 40 u.
CpepHekBagpaTuyHble 3HAYEHWNS YCKOPEHUS A1 TPex OCHOBHbIX OCeil COCTaBAAT:
- X — 4,01 m/c2;
- Y— 4,25 m/c2;
- Z— 5,19 m/c2.
3asucumocTtb CMM OT YacTOTbl NOka3aHa Ha pUcyHKe 6 CO 3HaYeHUsAMK, onpeseneHHbIMy B Tabnuuyax 12—14.

1 10 100 1000 X
X — vactoTa, Ny, ¥ — CIMNM (m/c2)2ly; — —— — KpuBas gns ocu X (B COOTBETCTBUU C Tabnumuein 12);.............. — KpuBas ansa ocun Y
(B cooTBETCTBMM C Tabnuuen 13); — KpuBas ansa ocu Z (B COOTBETCTBUM C Tabnuuein 14)

PucyHoK 6 — 3aBMCUMOCTb YCKOPEHUS OT YacTOTbl
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Yacrtora, Iy, CIMNM, (m/c2)2y,
5 0,098
15 0,968
20 0,601
200 0,001 9

Tab6nuuya 13 — 3HadyeHuns CMM un yacToTbl gns ocn Y

YacrtoTa, Iy, CIMnM, (m/c2)2my,
5 0,469
15 0,663
50 0,135
200 0,000 7

Tab6nuuya 14— 3HadyeHns CMM u yactoTbl gns ocn Z

YacrtoTa, Iy, CIMNM, (m/c2)2y,
5 0,713
10 1,581
15 1,496
200 0,001 64

8.4.4.3.3 Tpocunb BUOGpPaLNOHHOWK Harpysku ans kateropum 3

JonyckaeTca npoBefeHNe UCNbITaHWUA KaK UMUTALMOHHOIO UCNbiITaHUSA paboyeil Harpy3km Ha OCHOBE U3-
MepeHnin TC. B npouecce ncnbiTaHUsA obliasi MexaHuyeckas Harpyska He foshkHa OblTb HMXE MeXxaHWyeckol
Harpysku, N3MepPeHHOW Ha peasibHOM 3TasloHHOM TC. MpoBepka MOXeT 6bITb 06ecnevyeHa NyTem pacueta. Ans
3TOro pacyeta yu,ep6, paccunmTaHHbli HA OCHOBE MEeXaHW4YeCKOW Harpysku, NpUIOXKEHHON B Xo4e UCNbITaHWS,
[O/MKEH ObITb 6osiblle, YeM yuwep6, NPUUYNHEHHbI BUOPALMOHHBIMU Harpy3kamu BO BpeMs namepeHuii TC.

MpumevyaHne — [oNonHUTENbHbIE Pa3bsSCHEHWs MO pacyeTy yuepba npueegeHbl B ICO 19453-3:2018,
npunoxexuve A.

8.4.4.4 TepmouuknuposaHue

TemnepaTtypHblil Nponb, NOKa3aHHbI Ha PUCYHKE 7 N NPUBEAEHHbIN B Tabnuue 15, Ao/MKeH Haknagbl-
BaTbCH Ha LMK BMOPALMOHHON Harpy3ku 8.4.4.3.

Onsa BB/BC ¢ TunnuHon paboueli Temnepatypoi 'mvn B KayecTBe anbTepHaTUBbI AOMYCKaeTCA UCNO/b30-
BaTb TeMnepaTtypHbIl Npoduib, NoKasaHHbIN Ha pucyHke 8 1 NpuBefeHHbI B Tabnuue 16. Temnepatypa wn
[O/MKHA 6bITb YCTAHOB/IEHA U3TOTOBUTENEM.

Mepen Havyanom ucnbiTaHua WY oxnaxpgawoT o 7mn Ecnm ykasaHa Heobxogumasi gnavTesnibHOCTb OX-
naxpgeHuns, To AonyckaeTca UCnosb3oBaTb PUKCUPOBAHHYIO NPOAO/MKUTENBHOCTL BblAEPXKN, Hanpumep 10 u.

Mpu uenesoli TemnepaTtype nNpounaa He06Xo0AUMO NOTHOCTbIO U3MeHUTb C3, A5 3TOro cnepyet n3mMe-
HUTb 3nekTpuyeckme Harpyskm ¢ C3mn Ha C3Tax nnm HaobopoT. N3-3a CHUXEHUA HANPSHKEHUS 3NEKTPUYECKUii
TOK MOXeT YMEHbLUNTLCA, U, Clef0BaTeNbHO, NOJHbIA 3apsas UM paspsas MOryT 0KkasaTbCs HEBO3MOXHbIMMU.

[JonyckaloTcs mMepbl No NpefoTBpalleHnto neperpesa Y Bo BpeMsi paboTbl NMpU NOBLILWEHHON TeMnepa-
Type v Hanuuun apdekToB camoHarpesa, Hanpumep ¢ nomouibio BCTK.
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X — Bpewmsi; ¥ — Temnepatypa; TTT — MuHMMasbHasa Temnepatypa OKpyxatwlieil cpefbl — MakcumanbHaa TemnepaTypa
okpyxawuleii cpefpl; KT — KoMmHaTHasa Temnepartypa; t — OAWH TEM0BOW LMKA WM MOSHAs NPOAO/IKMTENbHOCTb BO3OYXAeHUs
BMOpaLNOHHON Harpy3kun, Hanpumep 40 4ana kateropun 1um kateropum 2; 1, 2> — BPEMEHHOIA war (B cooTBeTCTBUM € Tabnuueli 15);

TemnepaTypa kamepsl; — npumep noBefeHnsa Temnepatypsl MNY; — aKTVBHOE (PYHKLMOHMPOBaHNe

PucyHok 7 — Mpochmnb Temneparypbl
Tabnunuya 15— lMpodunb TemnepaTypbl NPU UCNbITAHUM Ha BO3A4eCTBUE BUOpaLmm

MpoAoMKNTEeNbHOCTL Lara, OneKkTpuYeckme Harpysku yepes TOKOBEAYLLYIO YacTb

BpemenHoi war MUH Temneparypa OCHOBHOTO UCTOYHMKA MUTAHNS
120 rrvin fa
* 480 Amin A'Tax fa
h 120 'max fla
[ 480 Arnax ~'min fa

TennoBol LMK NPOBOAAT ABaXAbl IM60 MacluTadbupyoT 4o 40 u.

X — Bpewms; ¥ — Temnepartypa; Tmn — MUHMMasibHas Temnepartypa OKpyxawliei cpefbl; TTax — MakcumanbHasa Temnepartypa

okpyxatoweii cpegbl; KT — koMHaTHas Temnepatypa; [n — TunuyHas paboyas Temnepartypa, ycTaHOB/IeHHas umsrotoButenem BB/

BC ana cuctem c akTUBHbIM OXNaxAeHneM unv nogorpesom; f — nosHas Npofo/XMTENbHOCTb BO36YXAEHUA BUOPALVOHHON Harpysku,
Hanpumep 40 4 ana kateropun 1 v kateropum 2;

tv t2, t3, f4, 5, f6 — BpemMeHHOl war (B COOTBETCTBMM C Tabnuuein 16); — Temnepartypa Kamepbl; — npumep
nosefeHuns temnepatypsl AY; — aKTUBHOE (PyHKLMOHUPOBaHNE

PucyHok 8 — lMpodnib TemnepaTypsl
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Ta6nuuya 16— Mpodunb TeMnepaTypbl Npu UCMbITAHUM HA BO3AElCTBUE BUGpaLMM

BpemeHHOii MPOAO/IKNTENBHOCTD Wara, Temneparypa DneKTpuyeckMe Harpysku Yepes TOKoBeayLyo
war MWH 4YaCTb OCHOBHOIO UCTOYHUKA NUTaHUA
" 120 'min da
L 240 oT rTlll §1° Tun fla
h 1320 U fa
" 240 Nyn ATax Ja
! 240 Nrax fia
B 240 OTrTaxAd KT Aa

8.4.4.4.1 PexkoMeHpauun Mo NpoBefEeHU UCNbITaHUN NY ¢ BHYTPEHHMMMW cucTeMamMy TEPMOKOHANLN-
OHVpPOBaHUA

Ecnu WY ocHaweHo BCTK, KoTopas MOXeT ynpas/iATbCA, TO TeMNnepaTtypy cnegyert perynmposatb B
COOTBETCTBMM C NpodhusemM Temnepatypbl OKpyxXatleil cpebl, NOKa3aHHbIM Ha PUCYHKe 7 unu 8.

8.4.4.5 DnekTpuyeckasa Harpyska

Mpoduab aNeKTpuyeckoi Harpysku, HaknagblBaeMblii Ha LUK BUOPaLWOHHOW Harpysku, ykasaHHbl B
8.4.4.3, N HanoxeHune TeNJ0BOW Harpyskum cornacHo 8.4.4.4 [os/DKHbl ObiTb YCTAHOBJ/IEHbI MO COrfalleHuro
MeXAay U3rotosutesnieM u notpeéutenem.

MpumeHsAT pabounin pexum 7.1 nam 7.2.

Cnepyet vcnonb3oBaTb NPOUIb Harpy3ku ANn8 KOHKPETHOTo NMpuioXeHus (UUKn ABWXeHusa). B kaue-
CTBE a/bTepHaTMBbl A0OMyCKaeTCa NPUMEHATb HENPEPbLIBHbIMA LUUKA CO CTaHAApPTHbBIMU LMUKIamMun 3apsaga v pas-
paga no NCO 12405-4, HO 6e3 BpeMeHU OTAbIXa.

Mpumep KOMOGWHMPOBAHHOTO NPOUAA TENNOBbIX U 3NIEKTPUYECKUX HArpy3oK npueefeH B MpuUioxe-
Hun C.

KomM6WHMpOBaHHY0 BMOPALMOHHYIO U TENJIOBYIO Harpysky crnefyeT BblIMOMHATL COBMECTHO C 3/1IeKTpuYe-
CKOW Harpyskoil. flonyckaeTcs NpuUMeHeHWe MOJSyYeHHbIX MoKasaHuii gatumkoB. Ecnn umeeTca TexHuuyeckoe
o60CHOBaHMe, B KOTOPOM C NOMOLLbI NpeaBapuTesibHbIX UCNbITAHWA WM MOLENUPOBAHUSA U TEXHUYECKOM
oueHkn (Hanpumep, FMEA KOHCTpYKUMK) fOKa3aHo, 4To M3MeHeHnss B C3 He OKa3biBalT CYLLECTBEHHOIO BU-
SAHUS Ha YPOBEHb MEeXaHW4YecKux HanpshkeHuin/gedopmaynin, 3 KOMOMHUPOBAHHOIO MCNbITAHUS AonNycKaeTcs
NCKNKUYNTL LutnposaHumne C3.

MpumeyaHne 1— Bo nsbexaHne NOBPEXAEHMS XIYTOB NMPOBOAOB U 3/IEKTPUYECKNX COEANHEHWIA UCTONB3YHOT
[O/IMHY XXryTa NPOBOAOB A0 MEPBOW TOUKM KPEMSIEHWUsI Ha MCMblTaTe/lbHOM 060pyAoBaHUM, HanpuMep Ha OMOPHON nuTe
BMbpartopa, COOTBETCTBYHOLLErO kpenneHuto TC.

MpumeyaHne 2 — YkaszaHHblii NPOnb 3NEKTPUYECKO Harpy3ku AOMNycKaeTcs perynvMpoBaTb MyTeM CHUXKe-
HWS, HanpuMep npy 7min un 'tax.

8.4.4.6 Kputepum cooTBeTCTBUA

He [0MXHO O6biITb MONOMKUA. ®PYHKUMOHA/bHOE COCTOSIHME [O/HKHO COOTBETCTBOBATb knaccy A o
MCO 19453-1.

8.4.5 Bo3pgeiicTBMe MexaHMYecKoro ygapa

8.4.5.1 CyuwHocTb MeToaa

McnbiTaHne npoBoAAT A5 npoBepku WY Ha Hanuune HencnpaBHOCTEN M MOSIOMOK, BbI3BaHHbIX MeXaHu-
yecknumu ygapamu no TC. Kputepuii oTkaza — MexaHU4YecKkoe noBpexaeHne. Harpyska BO3HMKaeT, Hanpumep,
npu ABMXEHUN MO 60pAIOPHOMY KaMHI0O Ha BbICOKOW CKOPOCTW.

8.4.5.2 O6uure nonoxeHnsa

McnbiTaHne Ha mexaHu4veckuii yaap nposogaTt npyu C3min v npu C3Tax, 4To6bl 0XBaTUTb Hanbosiee XecT-
Kne paccmartpuBaemble ycnosusa ana Y. Hanpumep, C3Tax Mcnonb3ywT ANs NOJyYeHUs BbICOKOW Aedyop-
Mauuy Mpu pacTsXEHUUM BHYTPU AepxaTeneil akkymynatopoB 6atapen; C3mn npuBOAUT K MUHUMasIbHOMY
YCUNVIO MeXAy akkymynsatopamu 6atapen v ux KOpnyCHOW KOHCTPYKLMEN.

Mpn Hanuunun TEXHUYECKOTOo O0HOCHOBaHMSA AONyckaeTcs NPOBEAEHME WCMbITAHUA Ha MexXaHW4eckui
ygaap npv ogHoii C3 no cornacoBaHuio Mexay U3rotoButesneM v notpebutenem. Ecnm ucnonb3oBaHO TOIBKO
ofHa C3, To A0/1XHO 6bITb NPUMEHEHO Hanbosee xecTkoe ycnoBue.
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8.4.5.3 TlpoBepeHne ncnoliTaHnA

Mpothnnb MexaHMYecKon yaapHOW Harpysku, npuMBeAEeHHbIN B Tabnuue 17, 3aBUCUT OT KaTeropuu
BB/BC no 8.1. LiMknbl yaapHO Harpy3ku cregyeT BbiMOMHATbL B cooTBeTCTBUM ¢ MAK 60068-2-27. B kauecTBe
anbTepHaTuBbI, O/ onpefeneHns ANUTeNIbHOCTU M aMnanTyAbl yaapa AonyckaeTcs MCNoNb30BaTb AaHHble
namepeHuii TC.

YckopeHue npu ygape A0/KHO ObiTb OPUEHTMPOBAHO B HanpasieHUW Tpex B3auMHO NepneHauKynsp-
HbIX oceli LY, 1n ero BbINOMHAKT B caeAylowein nocnegosatesibHOCTU: no ocn X, ocn Y 1 ocn Z nan no corna-
COBaHMWIO MeXay M3roToBUTeENEM U noTpebutenem.

O6uee ynucno ypapoB AensT Ha paBHOE 4YUCNO yAapoB, NpuknagbiBaembix K WY, paspsHKeHHOMY [0
C3min n 3apsxxeHHoMy Ao C3Tax. MeTopg 3apsaga wav paspsga mexay yaapamu B C3mn n C37ax f0MXKeH 6biTb
cornacoBaH Mexfay M3rotoButenem u notpeéutenem.

B npomexyTkax Mexay nocneposaTesibHbIMU yAapHbiMU BOo3geiicTBusaMu WY cnegyeT BblgepXuBaTth B
TeyeHne BpPeEMEHM, [OCTATOYHOTO A4NA NOAHOro ocnabneHns konebaHuii Ha ero COGCTBEHHOI YacToTe.

[na nonyyeHnsa onTumanbHOro Habopa napameTpoB ynpaB/ieHUs cTeHfa npefBapuTesibHble yaapbl MO-

ryT 6bITb BbIMO/IHEHbI NPV YMEHbLUIEHHOW aMnMTyae Harpysku, Hanpumep npu -12, -6 n-3 g6 OT HOMUHAb-
HOro NPochuNsi MEXaHMYEeCKUX YAapoB.

Tabnunya 17— MexaHuyeckasn ygapHas Harpyska ans LNY kateropuii 1—3

MapameTp KaTeropusa 1 KaTeropusa 2 KaTeropusa 3
dopma yaapHOi BOSHBI MonycuHycomaanbHbii
MpoaonxuTensHOCTb 6 MC WM yCTaHOB/EHHAs /151 KOHKPETHOrO YCTpolicTBa
yAapa
KonunyecTtBo yaapos npu 3 B K&XA0M HanpasfeHUn UcnblTaHns =X, =Y, +Z (Bcero 18)
C3min
KonunyecTtBo yaapos npu 3 B K&XA0M HanpasfieHun UchblTaHns =X, 1Y, +Z (Bcero 18)
N 3T1ax
YckopeHue X: 196,2 m/c2 unm ycTa- X: 176,58 m/c2 wnmn ycta- X: 147,15 wm/c2 wwm ycTa-
HOBJIEHHOE [/19 KOHKPET- HOBJ/IEHHOE /19 KOHKPETHOTO HOB/IEHHOE [/11  KOHKPETHOro
HOro yCTpolicTBa. YCTpOIiCTBa. yCTpOIicTBa.
Y. 127,53 wm/c2 wm Y: 981 wm/c2 wnn ycTa- Y. 78,48 wm/c2 wwm ycTa-
YyCTaHOB/IEHHOE [/11 KOH- HOBJ/IEHHOE [/11 KOHKPETHOTO HOB/IEHHOE [J11  KOHKPETHOro
KPETHOrO YCTpOWiCcTBa. yCTpoiicTBa. yCTpoiicTBa.
Z: 294,3 m/c2 vnn ycTa- Z: 245,25 m/c2 nnn ycTa- Z: 196,2 wm/c2 wm ycTa-
HOBJIEHHOE [/11 KOHKPET- HOBJ/IEHHOE [/19 KOHKPETHOTO HOB/IEHHOE [/11  KOHKPETHOro
HOro ycTpoiicTBa ycTpoiicTBa ycTpoiicTBa
Pexum paboTbl Pexum paboTbl 6.3

8.4.5.4 Kputepun cooTBeTCTBUSA

He ponxHa 6biTb nosioMka. @PyHKLMOHANIbHOE COCTOSAAHME [O0/IKHO COOTBETCTBOBATHL kKnaccy A Mo
NCO 19453-1.

8.4.6 Kputepuun cooTBeTCTBUA
Mpy npoBeAeHWM UCNbITAHUIA HA MexaHUYeckuil yaap M UCMNbITaHWA Ha BMOGPOCTOMKOCTb B yKa3laHHOIM

nocneaoBaTeNbHOCTU C OAHUM U TeM Xe MY NosioMKM NPOUCXOANUTb HEe AO/IKHO. PYHKLMOHANIbHOE COCTOsHME
[lO/XKHO COOTBETCTBOBAaTb knaccy A no MCO 194531-1.

8.5 3awmTta OT NPOHUKHOBEHUA BNaru

8.5.1 lpoBepeHne ncnbliTaHUA
VcnbiTaHne npoBofsaT B cooTBeTcTBUM ¢ NCO 20653 B OoTHOWeEHUM cteneHel 3awutbl (kog IP) kop-
nyca Wy.

CteneHb 3awmnThbl (kog IP) kopnyca MY gomkHa 6biTb yCTaHOB/IEHA NO COr/lalleHU0 Mexay M3rotoBute-
nem u notpebutenem.
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CnepyeT ncnonb3oBaTh pabouunii pexum 6.2, Hanpumep A/ CUNTbIBAHUA NOKa3aHWin BHYTPEHHUX AaT-
4YMKOB. B KayecTBe anbTepHaTuBbI AonyckaeTcsa NpUMeHATb pabounii pexum 5.2, ecnu ykasaHbl CylL,eCTBEH-
Hble NpuyKnHbl, Hanpumep B NY otcyTtcTByeT CKY.

MY po Hayana ucnbiTaHMs AO/KHO MMETb COOTBETCTBYKLWY C3 corslacHo corfialleHuo Mmexay nsroTo-
BUTENEM M NoTpebuTenem, 4To6bl NpeaoTBpaTUTb ero rNyo6oKnin paspsaa.

B uensax BbiIABNEHUA nyTeli NPOHWKHOBEHMSA BOAblI B Kopnyc Y npu ncnbiTaHUM [OMNyCcKaeTCs MCNOAb30-
BaHWe HEenpoBOAALLEr0 KpacuTens ANSA OKpaluBaHWUA WCNbiTaTeNbHOW cpedbl. Kpacutenb He LOMXEH yXyn-
WwaTb paboTy yCTPONCTB KOMNEHcaLun SaBneHus.

B kauyecTBe ucnbiTaTeNbHOW cpeabl AOMNYyCKaeTCa MCNOb30BaTb BOAOMNPOBOAHYIO BOAY.

8.5.2 Kputepum cooTBeTCTBUSA

dyHKLMOHANbHOE COCTOSIHME A0/HKHO COOTBETCTBOBATbL knaccy A no MCO 19453-1. TpeboBaHusa K cTe-
neHun 3awmnTbl IP 4ONXHbI 0TBEYaTb, NO KpaliHeil mepe, TpeboBaHuam NCO 20653.

8.6 3awmTa OoT NPOHNKHOBEHUSA Nbl/IN

8.6.1 lMpoBepeHne ncnbiTaHUA

WcnbiTaHne npoBogat no MCO 19453-4 B oTHoweHWK cTeneHel 3awmnTbl (kog IP) kopnyca WY, kotopas
corfacoBaHa Mexagy M3rotoButesieM u notpebutenem B cooTBeTcTBUMM ¢ MCO 20653.

Ona BB/BC co cTeneHbl 3awuntbl IPS5KX cnegyeT mcnonb3oBaTb asibTEPHATUBHYK WCMbITATENbHYHO
nbiab cornacHo NCO 19453-4.

Ona BB/BC co cTeneHblo 3awutbl IP6KX cnegyeT ncnonb3oBaTb TUN nNblan Arizona.

JononHutenbHble NPOBEPKN (DYHKLMOHANBHOIO COCTOSAHUA NPOBOAAT NOC/E OKOHYaHUA UCNbITaHUsA, Ha-
npumMmep yepes 24 u.

MprmeuyaHne — VcnbiTaHe Ha CTOWKOCTb K BUGPALLMM 1 yAAPHY0 NPOYHOCTb NOC/E UCTILITAHWS Ha 3aLimMTy OT
MbU € TeM e WY BbISIBNISIET AOMNOMHUTESIbHbIE MEXaHM3Mbl 0TKa3a M3-3a BO3MOXHOIO NonafaHus NpoBOASLLMX YaCTHL,

8.6.2 KpuTtepun cOOTBETCTBUSA
PyHKUMOHANBbHOE COCTOAHME AO/HKHO COOTBETCTBOBaTh knaccy A no MCO 19453-1. Tpe6oBaHus K cTe-
neHn 3awmntbl (kog IP) A4o/mKHbI OTBeYaTb, NO KpanHei mepe, TpeboBaHuam MCO 20653.

8.7 VcnblTaHMe Ha BNaxHoe Tensio u KOHAeHCcauuto

8.7.1 CyuwHoCTb MeTOoAa

WcnbiTaHne MMnuTupyeT TENIOBYIO Harpysky (Bkntovas 3amep3aHue) VY npu LUKANYECKUX U3MEHEHUAX
TemnepaTypbl C BbICOKOW BAaXHOCTbI BO Bpems akcnayaTtauum TC. VcnbiTaHre NPOBOAST C Le/Ibi0 MPOBEPKN
yCTONYMBOCTN MY K BO34EWCTBUIO BNAXHOIO Tenaa u KoHAeHcaLuun.

MpumevyaHne — [aHHOE UCTbITAHWE He NpeaHa3HauYeHo A/1 YCTAHOB/IEHWS] CPOKa CyX6bl.

8.7.2 lpoBeaeHVe ncnblTaHnAa

VcnbiTaHne npoBogaT no M3K 60068-2-38 ¢ gononHeHnssMun, npmBegeHHbiMu Huxe. Ans BB/BC Heo6-
XOANMbI OTK/IOHEHUA N AONONHUTENbHbIEe TpeboBaHMsA K MOK 60068-2-38 13-3a 0COGEHHOCTEN MX NOBEAEHMS
B KaYeCTBe UCTOYHUKA NUTaHUSA.

BbINONHAIT HE MeHee NATU UMKAO0B Npoduns TemnepaTypbl U BAAXHOCTU, YCTAHOB/IEHHbIX HA PUCYH-
ke 9 n B Tabnuue 18, ncnonb3ysa Temnepartypy okpyxatwuei cpegbl n BCTK, npu Hanuuuu.

MpumMeHAT pexnum paboTtbl 6.1. lna npoBepkn paboTOCNOCOHGHOCTM BO BPEMS UCMbITAHUSA AOMNYyCKaloT
Apyrne pexunmbl paboTbl.

Ecnun WY ocHaweHo BCTK, ons aToro ucnbiTaHMs OHa AOJ/HKHa paboTaTb Npu Temnepartype, yCTaHOB-
NEHHOW cHapyxu, a He CKY.

Ecnn WY He ocHaweHo BCTK, 1o TpeboBaHus, kacawuwmnecs BCTK B npocune temnepaTtypbl U BAax-
HOCTKW, onpefeneHHOM Ha pucyHke 9 u B Tabnvue 18, LO/DKHBI ObiTb OMyLUEHbI.

MpumevyaHne 1— PekomeHayeTca N3MepsATb COOTBETCTBYOLWME curHasibl 1Y BO Bpems Bcero xoga ucnbita-
HUS, @ TakkKe nocsie BocCTaHOBMNEHUS. OTK/IOHEHVE 60/iee YeM Ha +5 % OT TUNMYHOTO 3HaveHus Y npu Toi xe Temne-
patype, HO 6e3 Harpy3kn BMIaXHOCTW cunTaeTcs 60/1bLuMM. KopoTkue cobbiTusl, Hanpumep AMTENbLHOCTbI0 <1 MC\ MOXHO
06GHapYXWTb TOSIbKO MPU AOCTATOYHO BbICOKOW 4acToTe BbIGOPKM AaHHbIX. B MOHUTOPUHI AOMycKaeTcsl BK/YATb TOKW,
Hanpumvep, ANS KOHTPOA NUTaHUSI BCEN UCMbITYeMOl CUCTEMBI.

YcTpaHeHa TexHUYeckas olumnbka opurmHana (ykasaH 3Hak, NpOTUBOPeYaLLii KOHTEKCTY).
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MpumeyaHne 2— KoHTposb BNaxXHOCTM HWxE 10 °C HEBO3MOXEH M3-3a TEXHUYECKMX OrpaHnyeHnii. CnepoBa-
TeNbHO, OTHOCUTENbHAsA BNaXHOCTb Mpu I < 10 °C ABNAeTCA HEKOHTPONMPYEMON 1 He 3aJaeTcs.

X — Bpewms; Y1— Temnepatypa; Y2— OTHOCUTENIbHAs BAAXHOCTb, %; f — ofuH uukn; tv t2, {3, f4, f5— BpemeHHoli war (B COOTBETCTBUU

¢ Tabnuueli 18); 1—8 — napameTp 3tana 1—8 (B cooTBeTCTBMM C Tabnuuein 18); — *— Temnepatypa KamMepbl; ssesessccces —

Temnepatypa BCTK; — OTHOCUTEe/IbHast BJ/IAXHOCTb; — [ONYCTUMbIA [A0ONYCK OTHOCWUTENbHOW BAAXHOCTY;
— npumep nosejeHuns Temneparypbl Y

PucyHok 9 — Mpodnab Temnepatypbl U BAXXHOCTA

Tabnuya 18— lMNpoduib TeMnepaTypbl U BNaXHOCTA

32;“’:5:; Mpofo/MKMTENbHOCTb LWara Stan OnncaHue
Mo norosopeHHOCTU 1 Knumatunyeckaa kamepa, WY n BCTK Haxogdatcsa npu
KOMHaTHoli Temnepartype (25 + 2) °C.
B knumatnueckoil kamepe noaAepXvBaeTcsi OTHOCU-
TenbHas BNaXxHOCTb Bo3gyxa (95 + 3) %.
TemnepaTypa KIMMaTUYecKOh Kamepbl AO/MKHA ObiTb
ycTaHoBneHa Ha (60 £ 2) °C c rpagueHTom +35 °Cly

1

2 Mocne Toro Kak Temneparypa KaMmaTu4eckol kamepbl
pocturHeT (60 + 2) °C, Temnepatypa BCTK gomkHa 6bITb
ycTaHoBneHa Ha (40 £ 2) °C

0 120 muH 3,8 Mocne Toro kak Temneparypa WY gocturHet (40 + 2) °C,
Temnepatypa KIMMaTU4YecKon Kamepbl [O/mkHa ObiTb
ycTaHoBfneHa Ha (40 £ 2) °C ¢ rpagueHTom -60 °Cly

i3 600 MuH 4 Temnepatypa BCTK gomkHa 6bITb yCTaHOB/IeHa Ha
(20 £ 2) °C.
TemnepaTypa KIMMaTUYecKO Kamepbl AO/MKHA ObiTb
ycTaHoBneHa Ha (-10 £ 2) °C c rpagueHTom -5 °C/y

[Jo TepMOKOHAVUMOHNPOBaHNA 5 Mocne Toro Kak Temneparypa WY pocturHet (20 £ 2) °C,
Y B COOTBETCTBUM C LUArom 6, HO BCTK A0/MKHbI ObITb BbIK/OYEHbI.
He 6onee 240 MUH TemnepaTypa BCTK gomkHa 6bITb HEKOHTPOIMPYEMOI

=
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OkoHuyaHne Tabnuupl 18

Bp?MeH- Mpofo/mkuTebHOCTL Wwara Oran Onwncanve
HOW war
5 [0 TepMOKOHOVLUMOHNPOBAHNA 6 Mocne Toro kak Temnepatypa WY gocturHet (-7 £ 2) °C,
MY B COOTBETCTBUM C LLarom 8, HO TemnepaTypa KNnMMaTu4eckoin kamepbl fO/MkHa ObITb yCTa-
He 6onee 480 MUH HoBMeHa Ha (60 * 2) °C c rpagneHTom +35 °C/y
7 Mocne Toro kak Temnepartypa KaMMaTu4ecKkoi kamepsl

pocturHeT (60 + 2) °C, Temnepatypa BCTK gomkHa 6bITb
ycTaHoBneHa Ha (40 + 2) °C

lMonoxeHne yctaHOB/IEHHOTO MY [O/MKHO oTpaxaTb pakTuyeckmne ycnoBus yctaHoBku B TC.

Ha BpemeHHOM wWare t2 fo/mkHa OblTb NPoOM3BefeHa KOpOoTKas (PyHKUMOHaNbHas npoBepka, Hanpumep
nytem nepexofa B pexuMm paboTbl 6.2 Ha 10 MMH. Takxe gonyckaeTcs nposegeHne PYyHKLMOHANbHbIX UCMbI-
TaHuii Ha t3un f4.

[o n nocne ncnbiTaHNA BbINOMHAKT TEXHUYECKYIO NPOBeEpPKY repmeTnyHoctn LY no 7.2.1.

Ecnu MY ocHaweHo BCTK, To npoBepka repmetuyHocTu BCTK no 7.2.2 gos/mkHa 6bITb BbINOJIHEHA A0 U
nocne wcnoiTaHusa. Ecnn gomnsundecknini goctyn k BCTK LY B0O3MOXEH TO/IbKO C MPUMEHEHMEM paspyluarLnx
MEeTOZl0B, NPOBEPKY repMeTUUYHOCTU, NPEAYCMOTPEHHYIO B 7.2.2, nepej UcnbliTaHWeM [OMyckaeTcs He NpoBo-
ONTb.

8.7.3 Kputepuun cooTtBeTCcTBUA

He [0/1XHO OblTb NOJIOMKU. PYHKLMOHa/IbHOE COCTOSIHME [O0/DKHO COOTBETCTBOBATb kjiaccy A Mo
MNCO 19453-1.

He fo0/MKHO ObITb yXyaweHUs paboumx xapakTepucTUK, BbI3BAHHOIO c/lefamu Koppo3uu, NPOHUKHOBE-
HUSIMW 1 BO3AENCTBMEM Ha (PYHKLMIO YNAOTHEHUA, €CNIM MPUMEHMMO, WAW 3arpsa3HeHneM, BK/OYas 3/1eKTPo-
MeXaHUYeCcKyo 1 3/1eKTPOXNUMUYECKYI0 MUTpaLuio, HapyLweHna BUAMMOA MapKUpOBKN N 3TUKETOK.

Mocne ucnbiTaHnA fo/MKHa ObITb NPOBEAEHa NpoBepka Ha BOAOHENPOHMLaeMocTb no 7.2.1.

Ecnn WY ocHaweHo BCTK, To nocne vcnbiTaHUsA A0J/1XHA 6biTb NpoBeAeHa MpPOBepka repmMeTuyHoOCTuU
BCTK no 7.2.2.

Ecnu ucneiTaHne nNpoBefeHoO B UCMbITaTe/IbHON NOC/fef0BaTe/IbHOCTU, TO MPOBEPKA Ha 3/1eKTPOMEXaHu-
YECKYl0 M 3NEeKTPOXMMUNYECKYID MUTPaLUN MOXET 6biTb BbINOJIHEHA B KOHLE MOC/ef0BaTeNbHOCTH.

8.8 BnaxHoe Tenno, ncnbltaHue B yCTaHOBMBLUEMCA COCTOAHUN

8.8.1 CywHocTb meToda

VicnbiTaHne NpoOBOAAT C Lesiblo NPoBepkn ycToiumBoctn BB/BEC Kk BO34ENCTBMUIO BNAXHOCTH.

8.8.2 TlpoBeaeHne ucnbolTaHnsa

VcnbiTaHne cnegyeTt npoBoauTb B pabovem pexume 6.1 Bmecto 2.1 M B paboyem pexume 7.1 Bme-
CcTO 3.2 B COOTBETCTBUM C UCNbITAHNEM Ha YCTOWYMBOCTb K BNaxHomy Tenny no MCO 19453-4, ecnin pexumbl
oTKasa 3TOro UcnbiTaHUA He nognajalrT noj npenBapuTesibHY0 KBanuukaLno 3/1eKTPOHHbIX KOMMNOHEHTOB.

8.8.3 Kputepuun coortBeTcTBUA

MY pomxHO cooTBeTcTBOBaTh TpeboBaHuaAM NCO 19453-4.

8.9 Kopposusa

8.9.1 O6wwme nonoxeHusi

B cnyuyae koppo3uu cieayeT yunTbiBaTb 06pa3oBaHUe fIoKasibHbIX 3/1eMeHTOB BHYTpu BB/BEC u3-3a ee
aKTVWBHbIX 3/IEMEHTOB. JJIEKTPOXUMUYECKAS peakuusi 3aBUCUT OT Pa3HOCTU 3/IEKTPOXUMUYECKMX NOTEHLMa-
0B, OonpefesniieMblX Kak cneyuguieckuMn XMMUYeckuMi noTeHuManamMm mMatepuana, Tak v afiekTpoctartuye-
CKMMW NMOTEHLMaNaMyu KOHTAKTUPYHOLUX 3/IEMEHTOB.

MprumevaHune 1— [lonyckaeTcsl BbINO/IHEHWNE MPOMEXYTOUHbIX HepaspyLLlalLLmMX NPOBEPOK U (hyHKLMOHA b-
HbIX NPOBEPOK, KOTOPbIE HE BAMSIIOT HA NPOrPeccHpoBaHNe KOPPO3uM B OCTaBLLEECS BPEMS UCTbITaHUA.

MpumevyaHne 2— B 3aBUCUMOCTU OT NOMSPHOCTV PA3HOCTU HANPSHKEHWIA B NTOKaUTbHbLIX 3/IEMEHTAaX OKWUC/N-
TEe/IbHO-BOCCTAHOBUTE/bHAS PeakUysi, NPUBOASLLAS K KOPPO3WK, MOXET GbiTb Jaxe oGpalleHa B 06paTHYH CTOPOHY Mo
CPaBHEHUIO C OXMUAAEMbIM U3 PSfia 3MEKTPOXUMUYECKUX MOTEHLUMAIOB HaNpaB/iEHNEM peakLyy.
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8.9.2 Koppo3us B yC/N0BUAX BO3AENCTBUS CMeELIaHHbIX ra3oB

8.9.2.1 CywHocTb mMeToha

VMicnbiTaHne nMuTUpyeT ucnonb3oBaHne MY B yCNOBUAX BO3LENCTBMSA arpecCuMBHbIX ra3oB, Hanpumep B
CUIbHO 3arpsA3HEHHOl aTMocgiepe.

KpuTepnin oTkaza — 3TO 3NeKTpuyeckas HeucnpaBHOCTb, Bbl3BaHHAsA HENPOBOAAWMMW NPOAYKTaMU
KOpPpO31/ Ha MOBEPXHOCTU 3/IEKTPUYECKUX KOHTAKTOB. [laHHOe ncnbiTaHne NMPUMEHUMO, Hanpumep, K KOMno-
HEHTaM MOBEPXHOCTHOIO MOHTaXa, CBETOAMOLAM, KOHTaKTam pa3beMOB U Pa30OMKHYTbIM Mepekyaluimm
KOHTakTaM. [pyrum cnocobom paspylleHuns ABNAETCHA MPOHWKHOBEHMWE MNoJ 3aluTHble NOKPbITUA (Hanpumep,
Kpacky) ¢ nocriegytouieii Kopposneii KOHCTPYKLMIA Mo HUMMN.

8.9.2.2 TlpoBegeHne ucnbiTaHusa

McnbiTaHne nposogAat no M3K 60068-2-60, ncnoitaHne Ke, metop 4.

MpumeHsaT pexum padoTtel NY 5.2. MpoaomKMTENbHOCTb UCMbITAHUSA COCTaBASET:

- 10 cyT gna BB/BC, npeaHa3Ha4yeHHOl ANS YCTAHOBKU B MacCaXMpPCKOM casioHe uam 6araxHom/rpy3o-
BOM oTaeneHuun TC;

- 21 cyT gna Bcex Apyrux mectT yctaHoBku B TC.

VicnbiTaHN KOMMOHEHTOB ANA BCcex komMnoHeHToB BB/BC, noaBeprarowmMxca BO34EACTBUIO arpecCUBHbIX
rasos, NpoOBOAAT B TOM C/lyyae, €C/im MMeeTca CTeneHb OMacHOCTW, conocTaBumas C ypoBHEM NOCMeACTBUNA
OT KOpPpPO3uW CUCTEMDbI.

VicnbiTaHne AonNycKkaeTCs BbINOHATL C NOMOLbIO QUKTUBHOTO WY, Hanpumep 6e3 akkymynsiTopoB B 6a-
Tapee. ®ukTuBHoe MY AOMKHO UMETb TaKOl Xe KOpNyc 1 Takne Xxe nHTepdgeiicsl (Hanpumep, pasbemsbl, cep-
BUCHYIO KPbILKY), KaK y NOSIHOCTbI pyHKuMoHanbHoro(on) BB/BC, n 3akBUBaneHTHOe pacnpegeneHne macchl
BHYTpWn Bb.

8.9.2.3 Kputepum cooTBeTCTBUSA

PyHKUMOHaNbHOE COCTOsAHME MY fo/mKHO cooTBeTcTBOBaTh knaccy C no NCO 19453-1.

He [JO/MKHO 6bITb yXyAlWeHns pabounmx XxapakTepuUcTUk, BbI3BAHHOTO cnefamu KOppo3vu, NMPOHUKHOBE-
HUAMU 1 BO3AENCTBMEM Ha PYHKUUIO YNIOTHEHUSA, ec/ii NPUMEHNMO, UAW 3arps3HeHuemMm, BKI4Yas 31eKTpo-
MeXaHWYEeCKYI0 U 3N1IeKTPOXUMUYECKYD MUTpaLun, HapyleHns BUANMOW MapKUPOBKUA U 3TUKETOK.

Ecnv ncnbiTaHne NpoBOAAT B UCMbITATENbHOM NOCNeA0BaTe/IbHOCTM U NPOBEPKA Ha MUTpaLuilo MOXET
ObITb BbINOJIHEHA TO/ILKO C MOMOLbI0O METOA0B PM3NYECKOTO paspyweHus ana WY, aHanns gomkeH 6biTb Bbl-
MOJSIHEH B KOHLE MOC/efoBaTelbHOCTU UCMbITaHWIA.

8.9.3 lcnbiTaHMe Ha BO3AEWNCTBUE COJISTHOrO TyMaHa A/1s1 BHEWHero pa3smelleHmnsa Ny

8.9.3.1 O6uwwure nonoxeHus

Linknnyeckoe ucnbiTaHWe COMSAHbIM a3po30/ieM MPUMEHST ToNbko K BE/BC ¢ BHeWHUM pacnonoxe-
Huem B TC. [1ns onpefesieHns NPpUMEHMMOCTU UCMbITAHUSA clefyeT yuuTbiBaTb CTEMEHb 3awuTbl kopnyca NY
(kog IP) B cooTBeTcTBUM ¢ MICO 20653.

VMicnbiTaHne OpPUMEHTUPOBAHO Ha pas3/in4YHble COCTaBbl MaTepuanoB M KOMMNOHEHTOB, BkAlYas ynnoTHe-
HUA U BbIXOAHbIE OTBEPCTUA. JlonyckaeTcs MUCMNonb3oBaTb UCMbITaHUA Ha kKoppo3uio no NCO 19453-4.

8.9.3.2 TlpoBegeHne ucnblTaHnsa

VicnbiTaHne NpoBOASAT Ha NOSIHOPA3MEPHOM U MOSIHOCTbI dIyHKUMOHanbHOM(oin) BB/BC nnn Ha duk-
TnBHOM WY (Hanpumep, 6€3 akkymMynsaTOpoB B 6aTtapee) Mo COrnacoBaHW Mexay M3roToBuTesiemMm un notpebu-
Tenem. ®ukTuBHOoe WY [OMKHO MMEThb Takol Xe KOpnyc M Takue xe uHTepdencsl (Hanpumep, pasbemsbl, cep-
BWUCHYIO KPbILKY), KaK y NOSHOCTbI0 pyHKUMoHanbHoro(on) BB/BC, 1 akBUBaneHTHOe pacnpegeneHne macchl
BHYTpn Bb.

Bnok ynpaBneHunsa Ao/mMKeH 6biTb yCTAHOB/IEH B NpefHa3HaYeHHOM MOJSTIOXKEHUN.

CnepyeT BbINOMHUTb 3KBUMOTEHLMANbHOE coeuHeHne WY, kak onpegeneHo TpeboBaHuaMU nHTepdei-
COB 1 B COOTBETCTBUW C €ro ycTaHoBKoi B TC. ConpshkeHne maTepuasioB AO/DKHO ObiTb TaKMM Xe, Kak v npu
MOHTaxe B TC.

Mpyn ucnbiTaHMM NONHOCTb (PYHKUMOHanbHoro(oil) BB/BC npumeHAT pexum paboTtel 6.1. Ansa go-
KYMEHTUPOBaHNS COCTOSAHUSA U NPOBEpPKM TpeboBaHWii Kaxable 7 CyT B TeyeHue 5+1 MUH NMPUMEHSAIOT PEeXuUM
pa6oTbl 7.1.

Mexay usrotoButenem u notpebutenem pJonyckaetTcs coriacoBaHMe BO3MOXHOCTU MCNO/Mb30BaHUSA
WwiaHra Ans coeguMHeHus BHyTpeHHel yacTu BB/BC ¢ AONOMHUTENbHBIM YCTPOWCTBOM KOMNEHcauuu gasne-
HUA, pasMeLLeHHbIM CHapyXu Kamepbl ANA UCNbITAHUA Ha KOPPO3uWio, C Lenblo obecrnevyeHus BEHTUNALUN B
cnlyyae 3acopeHus COMbl0 YCTPONCTBA KOMNeHcauun gasneHus tarosoin BC.
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MpoAoXUTENbHOCTb UCNbITAHUA A0/HKHA COCTABNATb LWECTb UMKI0B UCMbITAHUA B COOTBETCTBUM C NpU-
BeZleHHbIM HWXe OonucaHwem uuKna, YTo coctaBnifieT 42 cyT C yY4eTOM MPOAO/DKUTENbHOCTU UCMbITAHUA Ha
KOppO3uo 5 CyT 1 TEPMOLNKINPOBAHUA B TeYEeHUe 2 CyT.

Ecnu ykasaHHble npefenbl B 3TOM UCMNbITAHUM NPeBbIAT 7mn uanM 7T7ax, TO HUKHIOK U BEPXHIOK rpa-
HUYHbIE TEMMEpPAaTypbl cregyeT oTperynMposaTtb 40  min uan 7Tax.

VicnbiTaHne NpoBOAAT B KAMmMaTuyeckoin kamepe no MCO 9227, yCcTaHOB/IEHHON ANA UCObITaHUA Ha
KOPPO3WNOHHbIW LMK/. epByo ucnbiTaTe/bHYH YacTb BbINOJHAKT B TeyeHue 5 cyT. NocnenoBaTtenbHOCTb UC-
NbITaHW1 B TEYEHNE CYTOK yKasaHa HUXe:

- UcnblTaHWe B HelTpasbHOM conssHom TymaHe (HCT) no MCO 9227 ¢ mogndhnuMpoBaHHbIM MCNbiTa-
Te/lbHbIM PacTBOPOM MPOLOMKUTENBHOCTbLIO 4 Y;

- (hasa oxslaxpeHuss Nnpu KoMHaTHON Temnepatype (oT 18 °C go 28 °C) M OTHOCMTE/IbHOI BAAXHOCTHU
(o1 40 % po 60 %) NpPoAO/MKNTENIbHOCTLIO 4 y;

- BblAepXka npu BnaxHom Tensie 16 4, ucneltatenbHas atmocgepa CH (atmocdepa KoHAoeHcauuu ¢
NMOCTOSIHHOM BbICOKOW B/IQXHOCTb) no MCO 6270-2.

3atem WY nopBepraT TEPMOLUKINPOBAHNIO B TEYEHNE 2 CYT Npu CNefyrLWwmnx yCioBUAX UCNbITAHUSA:

- npepgenbHble Temnepatypbl: (+80 + 2) °C u (-40 * 2) °C;

- NPOAO/MKUTENBHOCTb BbIAEPXKN NpU NpefenibHOin Temnepartype: 4 vy;

- MPOAO/MKUTENBHOCTb HarpeBa N oxXNaxaeHusa: 2 u;

- OTHOCUTesibHasa BMI@XHOCTb Npu Temnepatype 80 °C: (80 * 3) %.

OOuH uMKN nucnblTaHa 3aHumaeT 1 Hep,

[ns uvcnbiTaHna CONAHbIM a’po30sieM cfefyeT UCNOoNb30BaTbh MOAUMULUPOBAHHbINA UCMbITATENbHbIN
pactsop. lNpu npoBefeHUN UCMbITaHUA A0NYyCKaeTCA NPUMEHATbL pelleHne B cootBeTcTBum ¢ NCO 9227. Mo-
ANPUUMPOBAHHbLIN MCNbITATE/bHbIA PACcCTBOP FOTOBAT U3 aHANMTUYECKM yncToil noBapeHHol conn (NacCl, cte-
NeHb YMCTOTbl COrNacHoO Hemeukoin papmakonee DAB 7 wuavM 3KBUBaANEHTHOMY pervMoHasibHOMy/HauuoHasb-
HOMY cTaHpapTy*), xnopuga kanbuusa (CaCl2, 6e3BoAHbINA, CPeAHE3EPHUCTLIN, YNCTLIN) U 4EVNOHN3NPOBAHHON
NN AUCTUNNINPOBAHHONM BoAbl [MpoBOAMMOCTL He 6osiee 2 MCM/M npu Temnepatype (23 £ 2) °C]. Ana npuro-
TOBJ/IEHMS UCMbITaTeNlbHOro pacteopa ncnonb3yT 40 r NaCl n 10 r CaCl12 Ha 11 Boabl. 3HavyeHne pH cobpat-
HOro KoHAeHcaTa L0J/IKHO COoCTaBATb OT 6,5 fo 7,2. Ana AOCTUXEHUA 3a[aHHOro 3HavyeHna pH gonyckaetcsa
[06aBUTb pa3baBNeHHYH COMSAHYI KMCNOTy. [lonyckaeTcs WMCNONAb30BaTb 3/1EKTPOMETPUYECKOE M3MepeHue
npu (25 £ 2) °C ¢ NoOMOLWb0 CTEKNSIHHOTO 3MeKTpoaa.

MpumevyaHune 1— BosgeiictBue Harpysku Y CONsHbIM peareHToM B MCMbITATE/IbHOM KaMepe He NOSIHOCTbIo
BOCMPOW3BOANT Harpy3ky, UMELLY0 MecTo B NoseBbixX ycnosusix. BB/BC, ycTaHOBNEHHblE Ha BHELUHEN HWKHEl YacTu
Ky3oBa TC, BeposiTHO, 6yayT noABepraTbCsi BO3AENCTBMIO Opbi3ramy COMEBOr0 pacTBopa B OCHOBHOM CHU3Y, B TO BpeMsi
Kak B MCMbITaTeNIbHON Kamepe BO3AENCTBME NPOMCXOOWT, Kak Npasuio, ceepxy. [na Takoro Mmecra yCTaHOBKW cnefyeT Bbl-
6paTb MeTog, UCMbITaHWI, COrNacoBaHHbIA MeXay U3roToButenem 1 noTpebutenem 1 obecneunBaroLnin yBlaxHeHNe BCex
obnacrteii LY, koTopble Takke NoABepralTcs BO3AEWCTBUIO B NMOJIEBLIX YC/TOBUSIX.

MpumeyaHune 2 — TloTeps MaccCbl UCMbITYEMbIX NPOTEKTOPOB (MeTaslINYeCcKMX MIAaCcTUH) MpU UCTbITaHUSAX
pacrnblfIEHNEM COMIAHOIO TymaHa pas/inyaeTcsa B 3aBUCUMOCTM OT BUAA UCMOJb3yeMbIX Matepuasio. Koppenaums mexay
UCMbITAHUAMWU MOXET ObITb BbINO/IHEHA C MOMOLLBIO UCMbITYEMbIX (DparMeHTOB MPOTekTopoB. OCHOBHas MHdopmauus
npveegeHa B MICO 14993:2018, npunoxeHue B.

8.9.3.3 Kputepun cootBeTCTBUSA

Mocne 3aBeplleHUs UCMNbITAHUA NMPOBOAAT UCMNbITAHME Ha 3KBUMOTEHUMaNbHOe coefuHeHne no 7.1.2 un
BbIMOJTHAKOT NPOBEPKY TEXHUYECKON repmeTuyHoctn BB/BC no 7.2.1.

Ecnn MY ocHaweHo BCTK, To mocne vcnbiTaHWs OMKHA ObiTb NpOBeAeHa MpoBepka repmMeTuyHoOCTMH
BCTK no 7.2.2.

He Ao/MKHO 6bITb yxyaweHUs paboumx xapakTepucTUK, BbI3BAHHOIO c/lefamu KOppo3vu, NPOHMKHOBE-
HUAMMW W BO3ENCTBMEM Ha PYHKUUIO YNAOTHEHWSA, ecniv NPUMEHUMO, WK 3arpsa3HeHnemMm, BKIYas 31eKTpo-
MeXaHWYECKYH U 3/IEKTPOXUMUYECKYD MUTpauun, HapyweHns BUANMOW MapKUPOBKUA U 3TUKETOK.

MpumMmeyaHune — lMpUMep KPUTEPUSI KOPPO3MOHHOIO MPOHUKHOBEHWS NMPUBEAEH B MPUIOXEHUN E.

8.9.4 VicnbiTaHne Ha COMEBYHO KOPPO3UKD A1 BHYTPEHHErO MecTa yCTaHOBKMU

8.9.4.1 O6wue nonoxeHus

McnbiTaHWe Ha COJMIEBY0 KOPPO3UKO crieayeT npoBoauTb Ans BB/BC c kpenneHneM, pacnosioXeHHbIM B
30He, 6/IM3KOI K NPOCTPAHCTBY A4J1S1 HOI, WU B GaraxxHoM/rpy3oBom otgeneHumn TC.

* NaCl (x. 4.) no FOCT 4233 cornacHo 3.1 FOCT 34388—2018.
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MpumeHeHVe UCNbITaHNA 3aBUCUT OT apXUTEKTYPbl CUCTEMbI U AO/DKHO ObITb COrJlacoBaHO Mexay W3-
rotoBuTeneM u notpeéuTenem.

MpumeHnsaoT pabounii pexum 5.1. InekTpuyeckme coefUHEHUA U pasbembl AO/DKHbI ObiTb 3aKpbIThbl 3a-
LWUTHBIMW KOoJinaykamu.

8.9.4.2 TllpoBefeHne ncnbiTaHmA

BbINOMHAT 28 UMKIOB BMaXHOro Temnsaa B COYETaHUN C KOPPO3UOHHbLIMUK yCc/ioBUAMKU WY, Kak nokasaHo
Ha pucyHke 10, c npochunem okpyxarwuieii cpegbl, NpUBEAEHHbIM Ha pucyHke 11 n B Tabnuue 19. AnuTtens-
HOCTb nepexofa Mexay pas/inyHbiMU UCNbITaTeNIbHbIMW CpefaMn Ha BpeMeHHbIX warax flu t2 gonxHa 6biTbh
Kak MOXHO Kopoue. [lonyckaeTcsl UCNOJIb30BaHME CUCTEMbI ABYX Kamep.

Ona koHguumoHuposaHua WY cnegyet onpbickMBaTb pPacTBOPOM COJIM CO BCEX CTOPOH, 3a WCK/OYe-
HVeM nopgnepxusarolleil nosepxHocTn. ConesBoii pacTBop AO/IKEH ObITb pacnpefesieH B BUAE O4HOPOAHbLIX
6pbI3r No BCeli NoBepXHOCTM WMY. PacTBop rotoBAT B cooTBeTCcTBUMN ¢ ICO 9227 n pasbasnsoT oT 5 % (50 r/n)
0o 0,5 %.

Mexay NMOJIHOCTbIO 3aBEepPLUEHHbIMU 24-4aCcOBbIMW LMKIaMy BfIaXKHOTO Tenna Ha pucyHke 10 B 3aBuUCHU-
MOCTW OT KIMMaTU4ecKux ycnoeuin asbl L fonyckaroTcsa KOPOTKME NMepepbiBbl, HANPUMEP B BbIXOAHbIE OHW.

B 3aBucumMoCTU OT mecTa ycTtaHoBkM WY BHyTpu TC [0O/MKHO ObITb CAENaHO pasnmMyne B XEeCTKOCTU
ncnblTaHUA NyTeM NPUMEHEHUSA Pa3/IMYHOA KOHLLeHTpaLuuu pacTeopa COMU U Pas3/IMyHOro yucna LuKNoB 06-
paboTku.

8.9.4.2.1 CTeneHb XecTkocTn 1 (BHYTpeHHee 3auiuMuieHHOe MeCcTO YCTaHOBKM)

JTO ycnoBve MMUTUPYET COJIEHOCTb NPUOPEXHOro BO3Ayxa AN1A 3aliMEeHHbIX MECT YCTaHOBKW, Hanpu-
Mep B 6araxHuKe Wan naccaxmpckom casnoHe TC.

O6paboTKy MY BbINOMHAKT cONsAHbIM pacTBopoM 0,5 %-HO CONeHoCTM oAuH pa3 nepej nepBbiM LUK-
NI0M, Kak nokasaHo Ha pucyHke 10.

8.9.4.2.2 CTeneHb XeCcTKOCTN 2 (BHYTPEHHEe He3al U eHHOe MeCTO YCTaHOBKM)

JT0 ycnoBue MMUTUPYET 3arpA3HeHMe COMbi0 B He3allMWeHHbIX MecTax KpenseHus, HanpuMmep B 06-
nactu kosogua ANA HOT WAW MOA NacCaXupCckUMn CUAEHbAMMU.

O6paboTKy MY BbINOMHAKT COMSAHLIM PacTBOPOM 5 %-HOI CONEHOCTU OAWMH pa3 nepej nepBbiM LUK/IOM
n nocne 7-ro, 14-ro n 21-ro yacoBsbIX UMKNOB, Kak nokasaHo Ha pucyHke 10.

X — Bpems; d — 24-4acoBOil LMKN BNaXHOrO Tenna, kak onpeAeneHo Ha pucyHke 11 u B Tabnuue 19; C — nepBoHavyasbHas 06paboTka
MY pacTtBopom conu; E — fononHuTesibHad obpaboTtka LY pacTBopoM CONM AN1A UCTIbITAHUA CO CTEMEHbIO XECTKOCTN 2

PucyHok 10 — lMocnenoBaTenbHOCTb UCMbITAHUIA Ha COMEBYH KOPPO3Ut0
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X — Bpems; Y, — Temnepartypa, °C; Y2— oTHOCUTeNnbHaa BNaXHOCTb, %; f — oanH 24-yacoBol uukn; I,, f2— napameTtpbl BpemeHu (B
cooTBeTCTBUM C Tabnumueir 19); — Temneparypa kKamepbl;— -----— — OTHOCUTE/bHASA BNAXHOCTb;------=====n=mmnmmn orpaHuyeHmns
cneymdmkaymm; — npumep nosegeHuns Temnepartypbl LY

PrcyHok 11 — Mpodomnb BNXHOCTU U TeMNepaTypsbl

Ta6nunya 19— Mpodnib BAAKHOCTA 1 TeMnepaTtypbl

OTHOCUTESbHAsA B/IAXHOCTb,

BpemeHHoit Liar MpoAoMKUATENLHOCTL Lara, Temneparypa, °C %
7] 8 23 1£2 83 +3
16 40 £2 92 +3

8.9.4.3 Kputepuu cooTBeTCTBUA

PyYHKUMOHANIbHOE COCTOAHME A0J/HKHO cooTBeTcTBOBaTh knaccy C no NCO 19453-1.

He Bo/MKHO 6bITb yXyaweHns paboumx xapakTepucTuK, BbI3BAHHOIO c/lefamu Koppo3uu, NPOHMKHOBE-
HUAMMW W BO3LENCTBMEM Ha PYHKUUIO YNIOTHEHWSA, €C/IM NPUMEHUMO, WA 3arpsi3HEHMEM, BK/IOYAs 31EKTPO-
MeXaHUYeCcKy U 31eKTPOXNMUYECKYHD MUTpauumn, HapyweHns BUAMMON MapKMpOBKMN U 3TUKETOK.

8.10 XuMumyeckasi CTOMKOCTb

VicnbiTaHMe Ha XMMUYECKYH CTOMKOCTb npoBogsaT no MCO 19453-5.
YcnoBusa ucnblTaHusa gonyckaetcss NpUMeHsATb K KomnoHeHTam BB/BC.
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MpunnoxeHue A
(cnpaBoyYHOe)

anIMepr MCMNbITaHNA Ha repMeTn4YHOCTb

Al TMpumep 1

Mposepka repmetnyHocTM BCTK LY MoxeT 6bITb BbINO/HEHA € NOMOLLL0 100 %-HOro renineBoro Tevenckarens.

CHavana cnefyet npoBecTy UCnbiTaHne npu HU3KoM AasneHun 30 kMa, 3a KOTOpbIM CnefyeT UCMbITaHWe Npu BbICO-
kom gasneHun 250 klMa 1 HopMasIM30BaHHOM pacxofde Npu HOMUHaUTbLHOM AdasneHnn 0,6 CM3/MUH.

[pn ucnbiTaHM NoA, HA3KUM AaBrieHneM nosbiweHve gasneHusa 3a 30 ¢ He fo/KHO npesbiwaTb 0,5 kMa. Mpu nc-
MbITAHUM Ha M36bITOYHOE AaB/ieHMe A8 NOoAAEPXKaHNA faBrieHus B cucteme 250 klMa fo/mkHO notpe6oBaTbcs He 6onee
3 cM3IMMH. [JonycK yCTaHOBOYHOTO AaBfieHUs AO/HKEH ObiTb COrnacoBaH Mexay M3roToBuTesnieM 1 notpedutenem.

A.2 Tpumep 2

ONs CMbITaHUA HA FepMETMYHOCTb CrefyeT CMOAENMPoBaTb rpaauveHT AaB/eHusl, KOTopblii npeobriagaeT npu
MPaKTUYECKOM MCMosb30BaHUM 0GpasLa.

JonyckaeTcsi UCMo/ib30BaTh CMoco6, Mpy KOTOPOM O6pasel, OTKauMBaloT U MOACOEAVHSIOT K AETEKTopy, a 3aTem
MOMELLAT B Kamepy, COoAepXallyt MHAMKATOPHbIA ras, Wi MOSIHOCTBIO MOTpYXalT B MHAUKATOPHLIA ras. B kavecTse
anbTepHaTVBbl BEPOSITHbIE TOUKN HapYLLEHWS] TepMETUYHOCTM Ha Y aonyckaeTcs onpbICKaTb WHAMKATOPHLIM rasom. [o-
MyCKaeTCsl UCMO/b30BaTh TAKKE CMOCOG, NPV KOTOPOM BHYTPEHHIOW YacTb MY 3amnosiHST UHAMKATOPHbIM rasoM, a K fe-
TEKTOPY YTEeUKy MOAKI0YA0T OXBAThIBAOLLY UCTIbITATE/IbHYIO Kamepy.
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MpunnoxeHne B
(cnpaBo4yHOe)

PekomeHgaUnu No NPOBEAEHNIO UCMbITAHUI C MPUMEHEHMEM AO0MOJTHUTENbHbIX
MeXaHUYeCKMX HarpysoK Ha 6aTaperiHblii 610K nnn 6atapeHyo cuctemy

B.1 O6uwwne nosioxeHus

Onsa BB/BC kateropun 3, MHTErPUPOBAHHLIX B HECYLLYIO KOHCTPyKuuo TC, OOMOMHUTESIbHbIE MEXaHU4veckue Ha-
rPy3Kv NPUBOAAT K YCTaI0CTW.

3T0 MOryT ObITb, HO HE OrPaHMYMBAIOTCA VMUK, CWMbl NOABECKW, TN106asIbHbIE U NOKasIbHbIE Aediopmanym, Kak no-
ka3aHo Ha pucyHke B.1. B HacTosALwweM NpuiIoXeHun npueeseH 0630p AOMNOSTHATENbHBLIX HAarpy3oK, KOTOPbIE MOTYT BO3HUK-
HyTb. TWUMbI Y BENUYMHA Harpy3Ku 3aBUCAT OT KOHKPETHOro NPUMEHEHNS.

PekomeHayeTCs NpOBEPUTL 3TV AOMOMHUTE/bHbIE HArpy3ky NpY UCMbITAHUM Ha CTOMKOCTb K BUGpaumn v Ha yaap-
HYIO MPOYHOCTb.

B.2 OnucaHune pas/inyHbIX MPUMeEPOB
Ha pucyHke B.1 npuBefeHbl NpMMepb! AOMOMHUTE/IbHbIX Harpy3oK, BO34ENCTBYOWMX Ha LY.

Kateropun 1un 2 Kateropua 3

1— cunbl OT noaBecky; 2 — obuias gedopManms Wwaccy; a — BMBpaLMOHHasa Harpyska
PucyHok B.1 — [lonosiHATENbHbIE HArpys3ky B 3aBUCMMOCTU OT Knaccudmkauum Ny

B.3 OnuvcaHue AOMOSTHUTENbHbLIX MEXaHWYeCKUX Harpy3ok Ha 6atapeu

BB/BC kaTeropum 3 TECHO CBsi3aHbl C KOHCTpyKUmeld TC 1 pacnosioXeHVem KpenneHwit. B pesynstarte Bce aedop-
Mauun, KOTOpbIM noABepraeTcsl KOHCTPYKumss TC, Kak npasBusio, nepeHocstcs Ha BB/BC. MoryT BO3HMKaTb HUXenpvee-
[OeHHble gedhopmaunu:

- 06Wwwin n3rmb (cm. pucyHok B.2);
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- obLee KpyyeHue (cMm. pucyHok B.3);

b

PucyHok B.3 — O6Luee kpydeHne LY

- NIOKasNbHbIA 1U3rMé nnu KpyyeHue (Cm. pucyHok B.4);

7

PucyHok B.4 — JlokasibHbIl U3rné nnm kpyydeHne Ny

- KOMOVHaUMa 0O6LLEero/fIoKasibHOro0 M3rnba u 06LLEro/NoKasibHOrO0 KPYYeHUsi BO BCEX HanpaBfieHUsiX (CM. pucCy-
HoK B.5).

PucyHok B.5 — Cunebl, co3gaBaemMble NPUKPENnIeHHbIMU AeTa/IAMU NOLBECKU

B.4 OnuncaHne AONONHUTENbHbIX HArpy30K NPy MexaHU4yecknx UCNbITaHUSAX

JononHutensHble Harpy3kn Ha BB/BC B 3HaUMTENbHON CTEneHy 3aBUCAT OT CYLLECTBYHOLLEN KOHCTPYKUmMn TC 1
BB/BC, ncnbiTaHne KOTOPbIX AO/HKHO ObiTb MPOBEAEHO CedyoWwyM 06pasoMm:
- npoBepka BB/BC HenocpeAcTBeEHHO B TC Npu NpoBeAeHUn UCbITaHii Ha NpoYHocTb TC;
- NMPUMEHEHNE 3aMEHSIOLLIETO UCTIbITAHUA.
B 3aBMCUMOCTM OT (PaKTUYECKOW KOHCTPYKLUMU UCMbITAHUE Ha AOMOMHUTESbHbIE MeXaHUYeckne Harpys3km MOXeT
6bITb MPOBEEHO B COOTBETCTBUM C HUXKEN3/TOKEHHBIM:
- onpepeneHve OonosIHUTENbHbIX Harpy3ok Ha BB/BC ¢ nomoLbto:
- AUHAMWNYECKOrO B3aUMOAENCTBUS MHOrOTE/IbHbIX CUCTEM/MOAENMPOBAHNA METOAOM KOHEYHbIX 3/1EMEHTOB
(MK3),
- n3mepeHuns Harpysku B TC,
- nepeHoca MoAXoA0B CYLLECTBYHOLLMX MPOEKTOB;
- pelueHne O TOM, KakKoi TUM Harpy3oK BO3HWKaeT Ha JaHHON BB/BC 1 Kak MMEHHO OH AO0/MKEH ObiTb UCMbITaH;
- W3rOTOB/IEHME MOAXOAALLEro YyCTPONCTBa AJ1A UCMbITATE/IbHOrO CTEHAA C HVXKENPUBELEHHBIMU YC/TOBUAMM:
- B COOTBETCTBMM C CYLLECTBYIOLLUM TUMOM Harpy3ku B yCTPOMCTBE [A0/KHbI 6bITb ONpeAeneHb! U NpesycMOoTPeHbI
TOYKN NPUIOXKEHUSA CUJIbI U TOYKU domKcaumm,
- Kkpennexnue BB/BC crnefyeT Npou3BoANTL C NOMOLLbIO COeAUMHUTENbHBIX AeTasel, NOAOGHbLIX NPUMEHAEMbIM Ha
TC (Hanpvumep, BUHTOB, Aepxartesneil, reOMeTpUYeckn UOEHTUYHbIX TOYEK KPENIeHns);
- NpoBefeHNe UCTbITaHUSA C 3KBUBAJIEHTHLIMW Harpy3kamMu B COOTBETCTBUM C OMpefeneHnemM Harpysku,
- UCMbITAHNE MOXET 6bITb BbIMNOSIHEHO C NMOJSIHOCTbLIO (DYHKLMOHANbHBIM BB 1m ¢ oukTnBHbIM BB.
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MpunnoxeHne C
(cnpaBo4yHOe)

rlpO(bVU'Ib AJIEKTPNYHECKUX N TEMJTIOBbIX HArpy3okK Asid NCnblTaHNA Ha MeéxXaHN4YeCKyr MNMPOYHOCTb

Ha pucyHke C.1 nokasaH npumep npodhrns Harpyskv Afs 3/eKTPUYECKoro 1 TEMI0BOTO CNoco60B BO3AeCTBYS Npy
NPOBELEHNN UCMbITAHWSI HA CTOMKOCTb K BUGpauum no 8.4.4. Vcnonb3yloT ToK 3apsfa TpexyacoBoro pexuma C/3 v Tok
paspsifa 0Ho4acoBoro pexuma 1C oT HOpMUPOBaHHO EMKOCTU.

MpunmeyaHne — V3meHeHne C3 TOMBLKO NPOUANIOCTPUPOBAHO, @ CHUXEHNE HE OTPaKeHO.

x — Bpems, MuH; Y1— Temnepatypa, °C; Y2— C3, %;
*—C3 Wy, — Temnepatypa WYy

PucyHok C.1 — lMpumep TENMOBOrO LMKIa C 3NEKTPUYECKOI Harpy3Koi

Ta6nuua C.1— lNpocunb TeMnepaTypsl
Tewmnepatypa, °C

Bpewms, MuH
0 -10

120 -10
600 40
720 40
1200 -10
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MpunnoxeHne D
(cnpaBoyYHOe)

Mpodnnb 3NeKTPUYECcKoii Harpy3ku anasi otBoga Tensna

Mpodhunb, NokasaHHbI Ha pucyHke D.1, npefHa3HaueH Ans obecnedeHns 60/1bLIOro TeniooTeoga. OH MOXET ObiTb
afanTypoBaH MO A/IMTENbHOCTM, 3HaKy M abCO/IIOTHOMY 3/IEKTPUYECKOMY TOKY A1 HanpaB/ieHNs Kak 3apsga, Tak u pas-
psiga, yTobbl 6bITb NOMHOCTHIO HEMTpanbHbIM NOCc/Ae ABYX MocnegoBaTesibHbIX (has 3apsga u paspsaga. To ecTb obuiee
KOMIMYECTBO 3/1EKTPUYECTBA, OTBOAMMOrO M3 MY BO BPeMs KaxXAoi oTaenbHol thasbl pa3psaa, [0/HKHO COOTBETCTBOBATbL
KONMYECTBY 3/IEKTPUYECTBA, HAKOM/IEHHOTO B COOTBETCTBYIOLWEN nocneaytollein dase 3apsga, winnm Hao6opoT.

X — Bpemsi; Y — 3/1eKTpPUYEeCcKnii ToK; /Tax 3ap — MaKCUMasibHbI 3NEeKTPUYECKUI TOK 3apsAaa; /Tax pasp— MakCUMarbHbli 31EKTpUYecKuii
TOK paspsga; f3ap — AAUTENbHOCTb NPOXOXAEHUSI 3NIEKTPUYECKOro TOKa B HanpasneHun 3apsga; fpa3p — ANMTeNbHOCTb MPOXOXAEHUS
3N1EeKTPUYECKOro Toka B Hanpas/ieHnn paspsja; — 3neKTpuYeckuii Tok

PucyHok D.1 — lMpodnib 3N1EKTPUYECKOI Harpy3Kku

MpuMmeyaHune — Hauboree NpUeMEMbIM CUMTAETCS TOT C/lyyald, Koraa 3MeKTPUYECKUin TOK B HanpaB/ieHNM
3apaga v paspaga, a Takke A/IMTeNIbHOCTb PaBHbI.
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MpunoxeHne E
(cnpaBo4yHOe)

Mpumep NpPUeMAIEMOro KpUtepus Asisi MPOHUKHOBEHUSI KOPPO3nK

MpremnemMbiM KpUTEPUEM AJ151 MPOHUKHOBEHMS KOPPO3MM MOXET ObITb LUMPUHA NMPOHWKHOBEHUSI HA YNIOTHUTENb-
HOWM NOBEPXHOCTMW.

Ecnv npoHunkHOBeHWe koppo3un HabmogaeTcs 3a 50 % LWMpUHBI YNNOTHUTEBLHOM NOBEPXHOCTY (B C/yyae ynioT-
HEHWS1 C ABOMHbIM BbICTYMOM, NOA, BHYTPEHHUM BbICTYNoOM), TO VY He COOTBETCTBYET TpeboBaHMAM. 3TO OTHOCUTCH KO
BCEM YM/IOTHEHUSIM WY, BK/IHOYas, HO HE OrpaHU4YMBasiCb, HaMpuUMeEp, MexXay BEepPXHMM U HWkHUM kopnycamun BB/BC, a
Takke mexay kopnycom BB/BEC u kopnycom pasbema, YCTPOMCTBOM KOMMEHCAUMN SABAEHUST WU CEPBUCHON KPbILLKOIA.
UTo KacaeTcsl TeXHWYECKON peanu3auuy YnaoTHEHWS, TO pas3inyHble 3Ha4YeHWs! MPOHUKHOBEHWS KOPPO3uM MOryT ObITb
[OCTaTO4YHbIMM B KAYECTBE KPUTEPWMEB MPOXOXAEHUS WM O0TKa3za. JTO pelleHue AO/HKHO ObiTb COrlacoBaHO MEXAy W3-
rotoBuTenemM v notpebutenem.

YNNOTHEHVE MeXay BEPXHMM W HWKHUM KOPrMyCOM MOKa3aHO Ha pucyHke E1 B kayectse npumepa. Npumepamu
SABMIAOTCSA TaKke rpadmyeckoe npefcTaBfieHe TpeboBaHW K TPEM BUAAM repMeTnsaumu, NpuBeAeHHbIM Ha pucyHke E.2.

A — Aa— NN0CKOCTb ceveHusa Ans npeactaBnexuii NY Ha pucyHke E.2

PucyHok E.1 — N306paxeHne ob6nactu ynaoTHeHns LY
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O— BHYTpeHHee npocTpaHcTBo BB/BC; W J— OCHOBaHue A; IG OCHOoBaHue B;

| | — ynnoTHUTENbHbIA 3nemMeHT (Hanpumep, YNIOTHUTENbHOE KOMbLO, KNel, ABOHOe MaHXeTHoe Yn/oTHeHue); i <— wMpuHa

YNJIOTHUTE/TLHON NOBEPXHOCTU MEeXAy OCHOBaHMEM A 1 YN/IOTHUTE/IbHbIM 3/1EMEHTOM; < i— LMpKHA YN/IOTHATE IbHOW NOBEPXHOCTH

MeXAy OCHOBaHVWeM B 1 yn/IOTHUTENbHLIM 3/1eMEHTOM; 1— o06nacTb 1. KaxAoe NPOHWKHOBEHVE KOPPO3nKM B 3TOI 061aCTV AO/MKHO BbiTh

yCTpaHeHO 3KcnepToM NoTpe6uTens no Kopposuu; 2 — obnacTb 2: ecnn B 3Toi o6nact 06HapyXeHO NPOHWKHOBEHWE KOPPO3uW, TO
UCMbITaHMe He BbIMOSIHEHO

PrcyHok E.2 — lMpuMepHble n3obpaxeHns ynnotHeHusa Y Ha pucyHke 10 (ceyeHne A—Aa) C Y/IOTHUTE TbHbIM
Konbuom (cnesa), kneem (B LEHTPE) 1 ABOVHLIM YNJIOTHEHNEM (CnpaBa)



Ta6nnuya [JA.1

O603Ha4YeHne CChlSIOYHOro
MeXayHapogHoro ctaHgapra

ISO 6469-3:2018

ISO 9227

ISO 19453-1
ISO 19453-4
ISO 19453-5
ISO 20653

IEC 60068-2-14

IEC 60068-2-27
IEC 60068-2-38
IEC 60068-2-60
IEC 60068-2-64

FOCT P NCO 19453-6—2023

MpunnoxeHne JA
(cnpaBo4yHOe)

CBefleHNs1 0 COOTBETCTBUMN CCbIJIOUHbIX MeXAyHapoAHbIX CTaH4apToOB
HaUWOHaIbHBLIM 1 MEXrocyAapCTBeHHbIM cTaHgapTam

HoT

MOD

NEQ

NEQ

CteneHb
COOTBETCTBUSA

O603HayYeHne 1 HarMEHOBAHNWE COOTBETCTBYIOLLENO HALMOHANLHOTO,
MEeXrocyapCTBEHHOrO cTaHaapTa

FOCT P WNCO 6469-3—2020 «TpaHCnopT AOPOXHbliA Ha
anekTpuyeckon THAre. TpeboBaHusi GesonacHocTu. Yactb 3.
DNeKTpo6e30nacHOCTb. INEKTpPUYECKMe Lenu anekTpopacnpe-
LenuTenbHbIX CUCTEM W 3/1EKTPONPOBOASALLME BCMIOMOraTe/ibHble
3/1eKTPUYECKNE CUCTEMbI»

FOCT 34388—2018 (ISO 9227:2012) «Tpy6bl CTasibHble. Me-
TOZ, NCMbITAHWA KOPPO3UOHHOM CTOMKOCTY B COMSIHOM TyMaHe»

*

*

'k

*

FOCT 30630.2.1—2013 «MeToAbl WUCMbITAHWIA Ha CTOWKOCTb
K KNMMAaTUYECKUM BHELUHWM BO34ENCTBYOWMM hakTopam Ma-
LUMH, NPUBGOPOB W APYTMX TEXHUYECKUX M3AEeNWiA. McnbiTaHna Ha
YCTONYMBOCTb K BO3AEWCTBMIO Temnepartypbi»

*
*

*

FOCT 30630.1.9—2015 «MeToabl UCNbITaHWI Ha CTOMKOCTb K
MEXaHNYECKMM BHELLUHMM BO3AEMCTBYHOLMM (hakTopam MalluH,
nNpubopoB 1 APYrux TEXHUYECKUX u3gennii. OcobeHHOCTH Lud-
pOBOro ynpaBfieHUst NCNbITAHNAMW Ha BO3AENCTBME LUMPOKOMO-
JIOCHOI cnyyaiiHoin BMbpaLmmn»

* COOTBETCTBYIOLLMIA HALMOHASBbHBIA, MEXIocy4apCTBEHHbI CTaHAapT OTCYTCTBYET. [l0 ero NpUHATAA pPeKOMeHAy-
€Tcs UCNOo/b30BaTh NEPEBOJ, HA PYCCKMIA A3bIK AAaHHOTO MEXAyHapoAHOro cTaHaapTa.

MpumevaHune

COOTBETCTBUSA CTaHAAPTOB:
- KOT — MAEHTWYHBIN CTaHAAPT;
- MOD — moanvumMpoBaHHbIin CTaHaapT;
- NEQ — HesKBMBasIEHTHble CTaH4apThI.

— B HaCTOHLI.I,eVI Tabnuue uncnonb3oBaHbl Cneaylowme YCoBHble 00603HAYEHUsI CTeneHu
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(1

[2

(3]

[4]

(5]

[6]

[7]

(8]

[9]

[10]
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Bubnuorpadwusa

ISO 6270-2, Paints and varnishes — Determination of resistance to humidity — Part 2. Condensation (in-cabinet
exposure with heated water reservoir) [Kpackv 1 naku. OnpegeneHne BnarocTonkoctTu. Yactb 2. KoHageHcaums (aKkc-
NMOHUPOBaHME B KaMepe C pe3epByapoM C HarpeToli Bogoii)]

ISO 6469-1, Electrically propelled road vehicles — Safety specifications — Part 1. Rechargeable energy storage
system (RESS) (TpaHCnopT JOpPOXHbIA Ha 3neKkTpuyeckoii Tare. TpeboBaHusi 6e3onacHocTu. YacTb 1. Cuctemsl
XPaHEeHUs SHEPrMN akKyMyNsATOpHbIE GOPTOBbLIE)

ISO 12405-4, Electrically propelled road vehicles — Test specification for lithium-ion traction battery packs and
systems — Part 4. Performance testing (nekTpuyeckme fOPOXHbIE TPAHCNOPTHbIE cpeacTBa. TpeboBaHWs K UCbI-
TaHUAM 41 IMTUIA-MOHHBIX TATOBbIX 6aTapeit u cuctem. YacTb 4. VCnbITaHUsA AN OLEHKN Paboumnx XapakTepucTyk)

ISO 14993, Corrosion of metals and alloys — Accelerated testing involving cyclic exposure to salt mist, dry and wet
conditions (Koppo3usi MeTa/I/10B 1 CM/1IaBOB. YCKOPEHHbIE MCMbITaHUS, BKIYAOLWMe LUMKINYEeCKOe BO34eNCTBMe Co-
NEeBOro TymaHa, CyxXux 1 BAaXHbIX YC0BUIA)

ISO 19453-3, Road vehicles — Environmental conditions and testing for electrical and electronic equipment for
drive system of electric propulsion vehicles — Part 3: Mechanical loads (TpaHCNOpPT A4OPOXHbIN. YCNOBMS OKpYXato-
LLel cpeabl M UCMbITaHWA 3/1IEKTPUYECKOr0 1 3NEKTPOHHOro 060pyA0BaHMA 4151 CUCTEMbI MPUBOAA 3/1EKTPOMOBUEN.
YacTb 3. MexaHuuyeckue Harpyskiu)

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal) [MicnbitaHusa Ha Bo3aeli-
CTBME BHELWHMX (hakTopoB. YacTb 2-6. McnbitaHus. cnbitaHne Fc. Bubpaums (cuHycongasnibHas)]

EN 1593, Non-destructive testing — Leak testing — Bubble emission techniques (Hepaspylwatwowmii KoHTponb. Wc-
NbITaHWe Ha repMeTUYHOCTb. MeTog 06pa3oBaHust Ny3blpeit B UCMbITATENbHOM XUAKOCTYN)

EN 1779, Non-destructive testing — Leak testing — Criteria for the method and technique selection (Hepa3spyLuato-
LLMIA KOHTPOSIb. VCMbITaHWs Ha repMeTMyHOCTb. KpuTepumn Bbibopa MeToda UCMbITaHuiA)

EN 13184, Non-destructive testing — Leak test — Pressure change method (Hepaspywatowmin KoHTponb. KoHTponb
repMeTUYHOCTU. MeToA U3MEHEHUs AaBeHus)

EN 13185, Non-destructive testing — Leak testing — Tracer gas method (HepaspyLwatowmiti KoHTposib. KOHTposib
repmMeTuyHoCTU. MeTog, C NPUMEHEHNEM KOHTPOJILHOIO rasa)
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