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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocydapcTBEHHBIM YHUTApPHLIM npeanpuatuem «LleHTpaneHbIn opae-
Ha Tpygoeoro KpacHoro 3HameHn Hay4yHO-UcCCneaoBaTenbCKUii aBTOMOOUMBHLIN M aBTOMOTOPHBLIA MHCTUTYT
«HAMW» (@Y «HAMW»)

2 BHECEH TexHu4yeckum koMuteToM no ctaHgaptuaauum TK 056 «[opoxKHbIA TpaHcnopT»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHni 1 metponorum ot 27 ceHtabpa 2023 r. Ne 984-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/24
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70684-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67485
https://gostexpert.ru/gost/gost-70684-2023?utm_source=pdf&utm_medium=67485&utm_term=page

rOCT P 70684—2023

CopepxaHue
1 OBNACTE IPUMBHBHMA . & « 5 5 5 6 v 5o aiensss s i s nssaiases fassivasssineisisisiaasermseiasssis 1
2 HOPMATHBHLIE GCBITIKA: 5 5« 5 25 5 s aammms 556 =57 5 47 Cal@ies s 4 v o 50 5 A sbes 56 s 55 Fa o CaleAEFsss s g oy 1
3 TepMuHbI, ONPedeneHNA M COKPALLEHMS . . . . oo ittt et e e e et e e e e et e e e e e e 1
4. [1OArOTOBRASUCTIBIEAEMM: 5 & 5 « « ¢ » oo & % & & & ¥ % % RUceme & & 5 & 6§ @ 5 ¢ ST & 5% & 5 6§ & » earEie b & 3 5 W © o 2 3
5 METOOb! UCTIBITAHUM. . . . o . o ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 9
6 Chop, 0bpaboTka M NPEeACTABNEHME OAHHDBIX . . . .. v ittt e e e e e e e e e e e e e e e e e e 16
MpunoxeHue A (cnpasodHoe) MNMpuMepkbl NOCTYNAKLWMK B CUCTEMY TA30B . . . o o v oo v e e et e e e 18
MpunoxeHwe b (cnpaBodyHoe) PekomeHOyeMble MECTA UBMEPEHUS . . . . .. oottt ittt e e 19
1]
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/24

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70684-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67485
https://gostexpert.ru/gost/gost-70684-2023?utm_source=pdf&utm_medium=67485&utm_term=page

FOCT P 70684—2023

BeegeHue

BaTapes TONNWBHLIX 3MEMEHTOR ABMNSAETCA OCHOBHBIM KOMMOHEHTOM 3HEepPreTUYeCcKol CUCTeMbl TONMWB-
HblX anemeHToB. CyulecTBYHOT pasnuuHble TUMbl BaTapen TOMMWBHBIX AMEMEHTOB; B HACTOSLLEM CTaHAapTe
paccMaTpuBaeTCcs TOMbKO TUM C MPOTOHOOOMEHHOW MeMBpPaHoN.

CucTtema TONNUBHbLIX 3NEeMEHTOB BKMHYaEeT:

- BaTapeto(M) TONNMMBHBLIX 3MEMEHTOB — COBOKYMHOCTb CO0OpoK MeMbpaHHbix anekTpogoe (M3C), To-
KOCBEMHWKOB, pasfenuTenbHbIX NMacTUH, OXNaKAarLWMX MMacTWH, rasopacnpenenuTenbHbIX MMacTuH u
OMOPHOW KOHCTPYKLMH;

- coeauHEeHUs AN nofadvu TONNUBa, OKUCTIUTENEN, oxNaxaatllei cpeibl, UHEPTHBIX FA30B W BbIXIOMN-
HbIX ra30B;

- aneKkTpuyeckue coequHeHusl Ansa nuTaHus batapew;

YCTPOWCTBA KOHTPONSA 3MNEeKTPUHECKUX Harpy3ok;

YCTPOICTBA AN KOHTPONS HANPSHKeHUA 3NeMeHTa,;

YBIaXHAKLLWE YCTPONCTBA;

npubopel Ans o6HapYKEeHWUs1 HOPManbHbIX WU HEeLUTATHLIX YCNOBUIA 3KCnnyaTauuu;

BHYTpeHHUWe MonocTu (KOoTopble MOryT KBanuULUMPOBaTLCS Kak cocyabl Nog AaBNeHUem) h CUCTEMbI
BEHTUNALMM Kopnyca.

B cocTtae cucTeMbl GaTapeit TONNMBHBLIX 3M@MEHTOB He BXOOAT:

- CUCTEMbl MOArOTOBKM TOMMWBA/BO34YXa;

- cucTeMa TepMOoperynupoBaHus;
cucTema npeobpa3oBaHus U pacrnpeneneHns 3Hepruy;

KOHTpOMnephl.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

ABTOMOBUNBLHLIE TPAHCNOPTHLIE CpeCcTBa Ha BOAOPOAHLIX TOMMIMBHLIX 3NeMeHTax

CUCTEMbI BATAPEW TOMNUBHbLIX 9NEMEHTOB
C NPOTOHOOBMEHHOW MEMBPAHOM

MeTogbl UCMLITAHWUA

Motor vehicles with hydrogen fuel cells.
Fuel cell stack systems with proton exchange membrane. Test methods

Oarta BeegeHnsa — 2024—05—01

1 ObnacTtb NnpuMeHeHunA

HacTtoswmi ctaHaapT ycTaHaBnNuBaeT npoueaypbl NPOBePKM SKCMyaTaunOHHbIX XapakTepUCTHK CUCTe-
Mbl BaTapel TONNMMBHbLIX 3MEMEHTOB C NPOTOHOObMeHHOW membpaHon (MOM) ans aBTOMOBUNBbHBLIX TpaHC-
nopTHbIX cpencTs (TC), BKNYaloLWwmX OLEHKY BbIXOAHLIX 3MEKTPUYECKUX NapamMeTpoB M KOHTPOmb noTpebnse-
MbIX W BbIXOOHbIX MOTOKOB WUOKOCTW B pamMKax UCMbITaHWIA, onpedeneHHblX B HACTOSLWEM CTaHaapTe.

2 HopmaTuBHbIe CCbINKK

B HacTosWweM cTaHOapTe UCNOMb30BaHbl HOPMATUBHbBIE CChINIKK Ha cnegylolue cTaHgapThl:

FOCT P 58973 OueHka cooTeeTcTBUA. [MpaBuna ohopMneHns npoTOKONOB UCNbITaHWA

FOCT P 70678 ABTOMOGOMNBbHbIE TPAHCMOPTHLIE CPEeACTBa Ha BOOOPOAHbLIX TOMMUBHbLIX 3MeMeHTax.
TepMuHbl 1 onpegenexHuns

FOCT P 70679 ABTOMOOMNBHbIE TPAHCMOPTHLIE CPEACTBA HA BOAOPOAHbLIX TONMUBHLIX aneMeHTax. MNo-
psagok obecneveHns obulein GezonacHoCTH

MpumeyaHue —puNoONbL30BaHWN HACTOALLMM CTaHAAPTOM Lienecoobpa3sHo NPoBepuTL AeACTBUE CCINOYHbIX
CTaHAapTOB B MH(HOPMAaLMOHHOW cucTeme obLLero nonb3oBaHWa — Ha ouLMansHoOM caiiTe PefepanbHOro areHTCTBa no
TEXHWYECKOMY PErynpoBaHui0 U METPONOrvK B ceTt IHTEpPHET Unin No exerogHoMy MHGOpMaLUOHHOMY ykasartenio «Ha-
UMOHamNBHLIE CTAHAAPTLI», KOTOPLIF ONyGnMKoBaH No COCTOSHMIO Ha 1 AHBAps TEKYLLEro roaa, v rno BbiMycKaMm eXeMecsau-
HOTro MHCOPMALIMOHHOTO YKasaTensa «HauuoHanbHble cTaH4apThi» 3a TeKyLUMIA rofd. ECnu 3aMeHeH CCbINOYHbIA CTaHAAPT,
Ha KOTOpbIA JaHa HedaTMPOBaHHas CCbIMKa, TO PEKOMEHAYETCS MCMONb30BaTh ASWCTBYIOLLYK BEPCUIO 3TOrO CTaHdapTa
C YYETOM BCEX BHECEHHbLIX B JaHHYIO BEPCUIO U3MEHEHWIA. ECNM 3aMEHEH CCbINOYHLIA CTAaHAAPT, Ha KOTOpLIA AaHa AaTu-
poBaHHas CCbiMKa, TO PEKOMEHOYETCSA UCMONb30BaTh BEPCUI0 3TOTO CTaHOApTa ¢ YKa3aHHbLIM Bhille rogoM YTBEpKAEHUS
(npuHsTKUA). ECcny nocne yTBEPXOEHWUSA HACTOSLLErO CTaHAapTa B CCbINIOYHBIA CTAHAAPT, Ha KOTOPLINA AaHa AaTMPOBaHHas
CCbINKa, BHECEHO M3MEHEHWE, 3aTparMBaloLLee NomnoKeHWe, Ha KOTOPOE AaHa CCbiNka, TO 3TO NONOXKEeHWE PeKOMEHOYETCH
npuMeHsATL 6e3 yyeTa AaHHOro UsMmeHeHWs. Ecnu ccbinoyHbln cTaHgapT oTMeHeH 6e3 3aMeHbl, TO NONOXEHWE, B KOTOPOM
[laHa CCbifka Ha Hero, peKoMeHAYeTCH NPUMEHATL B YaCTW, He 3aTparvBatoLLei 3Ty CChINKYy.

3 TepMuHBI, onpegeneHnUsa U COKpaLweHus

3.1 TepMmuHbl n onpegeneHuns

B HacTodAweMm cTaHgapTe npuMeHeHsl TepmuHbl no FTOCT P 70678, a Takke cniefyouMe TePMUHBI C CO-
OTBETCTBYHOLLMMMW OMpeaeneHnamMu:

3.1.1 akTuBHan obnacTb (active area): Nnowaab MemMbpaHHO-3MeKTPOAHON COOPKK, HA KOTOPOW NPOo-
WUCXOOWNT KaTanus.

MapaHune ochbuumnansHoe
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MpumMmeyaHnue — Kak npaeuno, paamep akTMBHOW 0bNacTy oAWHAKOB Kak ANA aHOOHOW, Tak W Ans KaToOHOW
ctopoH M3C, a Taike gna scex M3C B cucteme T3. Pasmep akTuBHoM obnacty gomkeH 6biTh yKkazaH noctaBlykom ba-
Tapeu, 4tobsl MOXHO BbINO paccunTaTe NMOTHOCTL TOKA.

3.1.2 Bo3ayx (air): CTaHOapTHbIA COCTaB BO34yxa npeanonaraeT OTHOCUTENbHYH BnaxHocTe 60 %
(0,0128 «kr Bogbl/Kr cyxoro Bo3gyxa npu 25 °C) u uHepTHIE BeLLeCTBa, TakMe Kak a3oT.

M punmeyaHne — mMaccoBble 005NN KOMIMOHEHTOB CTaHOAPTHOIO BO3aAyXa C y4eTom Briaru:

maccosas fons No+1HepTbl 0,7586;
maccosas gons O, 0,2286;
maccosas gons H,0 0,0128.

3.1.3 cucrtema BaTapeun TONNUBHLIX aNeMeHTORB; cuctema BT3: (fuel cell stack system, FCSS): Co-
BOKYMHOCTb, COAepxallasa OOWMH UMW HECKOMbKO TOMMMBHLIX 3MEMEHTOB, KOTOpble 0BecneymMBaT peakuuio
TOMNMBA M OKMCNUTENs ¢ 0BpasoBaHMeM 3NEKTPUYECKOTO TOKA NMOCPEACTBOM 3MEKTPOXMMUYECKOW peakLmu.

[MpumevyaHnue — Cucrema BT3 BkNtoYaeT: coeMHEHWs ONS Nogayn TOMMUBAE, OKUCNUTENEN W BbIXJIOMNHBLIX
rasoe; ANeKTpUYecKe cCoegUHeHNs ONs NuTaHus, nogaBaemMoro cucTemon batapew, v cpecTBa KOHTPOMNS 3NeKTPUYECKUX
Harpyaok, npefHasHadYeHHble A58 CONPSKEHUA C CUCTEMOW TOMNMBHLIX anemMeHToB (CT3). Tawke cuctema BT3 moxer
BKNIOYaTb CPEACTBa ANs NOAa4Yy AONOMHUTENBHBIX XXUOKOCTER (HanpuMep, oxnaxaalowas cpena, MHepPTHBIW ras), cpea-
cTBa Ansa o6HapyXeHWs HOPMankeHbIX U/WNM HEHOPMANBHBIX YCNOBUIA AKCMNyaTauum, KOXYXW UNK COCyAbl Nog AaBneHnem
W cucTembl BeHTUNAUMK. Nogcuctemy 6atapen TOMMMBHBIX 3MIEMEHTOB TakKe Ha3bIBaKT CUMOBLIM MogyNeM TOMMMBHBIX
3M1eMEHTOB UMW MOZyNeM TOMMUBHbLIX 3NIEMEHTOB.

3.1.4 cunctema Harpy3ku (load system): YcTponcTBo, MCNonb3yeMoe ANns NPUNoXeHUsA 3aNeKTpPUYecKon
Harpy3ku K TONMMBHOMY SMEMEHTY.

MpumeyaHne — CucTeMa Harpysku Takke MOXKET HA3bIBATLCA Harpy3o4dHblM Briokom. CucTemMa Harpysku
00bIYHO NO3BONAET NONbL30BATEND YCTAHABNMBATL HArpy3Ky B BUAe ToKa (amnep) unn ypoeHA MoluHocTH (KBT). Cuctema
Harpy3ku MoXeT BbITb PE3MCTUBHOI UMM MHAYKTUBHOM. Bonee cnoXHble CUCTEMbI MO3BONSIOT YCTAHABNMBATE HANPsHKEHUE
(B) NOCTOSIHHOO MNK NePEMEHHOr0 ToKa U NPOrpaMMUpPOBaTL 3a4aHHble 3Ha4YeHWs B 3aBUCMMOCTM OT BpeMeHu. B To Bpe-
M$ KaK Npr 0BLLMX UCNbITaHUAX MPOM3BOAUTENBHOCTM CUCTEMA HarpPy3KM CIYXUT MPUEMHUKOM SMEKTPOIHEPTUM, e TaKke
MOXHO MCMONB30BaTh A4NA MOAAYM TOKA HA TOMMMUBHLIA 3MEMEHT B LIeNaX AUarHOCTUKMA U KOHAULMOHWPOBaHNA.

3.1.5 cucrtema ynpaeneHus TonnueHbiMu anemeHTamu (fuel cell control system): Cuctema, kotopas
OTCNeXWBaEeT COCTOSHWE CUCTEMbI TOMMMBHBIX 3MEMEHTOB M aBTOMAaTUYEeCKN pearupyeTt Ha nogady nuTaHus
Ha TpaHCNOpTHOE CPeACcTBO, NPedoTBpaLlas NpyM 3TOM ONAaCHbIEe YCNOBUS M NOBPEXAEHWE CUCTEMbI TOMMUB-
HBIX 3N1EMEHTOB.

MpumevyaHue — Cuctema BKIMOYAET B cebA MMKPONPOLIECCOPHOE YCTPOWCTBO ¢ (hyHKLMAMU BBOAA W BbIBOAA
1 MoxeT obecneunBaTh QyHKLWI OMArHOCTUKU UMK YCTPaHeHUst Henonagok.

3.1.6 cucTtema nogroToBku Tonnuea (fuel processing system): COBOKYNHOCTb KOMMOHEHTOB, KOTOPbLIE
XMMUYECKN UK hnandeckn npeobpasytoT nogaBaeMoe TOMMMBO B (hOPMY, MPUrOAHYH AMs UCTIONb30BaHNs B
cucteme Gatapeu TONSMBHLIX 31EMEHTOB.

I pnmMmedvyaHne — CucteMa nogroToBKM TOMNMBA MOXKET BKIMHOYaTb PeakTOpHYIO Kamepy, TENNOOBMEHHWKA 1
CpeacTtea ynpaeneHua, UCnonb3yeMble OnA np806p83DBaHMﬂ yrneeogopo4gHOro Tonnuea B NOTOK C BBICOKUM cogepXa-
HWeM BOOOPOOA, M3BECTHOTO Kak npouecc pVIq‘JOpMI/‘IHFEI. B cucTeme TONNMBHLIX 3NeMeHToB, paﬁOTaPOLLI,MX Ha Bogopoae,
CMCTEMaA NOAroTOBKWM TOMNMBa MOXET BKMKOYaAaTb KOMMOHEHTbI PEryrnMpoBaHnA OaBneHWUA, YBraXHeHNA U CMeLUnBaHWA.
CucTtema NoaroToBKM TOMMNMBA Takke MOXKET Ha3blBaTbCA CUCTEMON OGDaﬁOTKVI TOonnMBa.

3.1.7 TonnueHanA cuctema (fuel supply system): CoBOKyNHOCTb KOMMNOHEHTOB AN XpaHeHWs 1 NoAaqum
TOMMUBA B CUCTEMY TOMIMBHbIX 3IEMEHTOB.

M pupMeHaHne — TonnueHas cucTemMa COCTOUT U3 COCyda NoBbIWEHHOrN0 gaBneHvA OnAa XpaHeHWA Bogopona
1N COOTBETCTBYHOLLETO DGOpy,D,DBaHMﬂ ana perynupoBaHna gaBneHnA, NpegoxXpaHUTENbHBIX yCTpOﬁCTB M KOHTPOJIbHO-M13~
MEPUTENBbHbIX ﬂpMﬁDpOB. I'Ipmmepon.q cUCTEMBI MOAaqn Tonnuea AenseTcs bak, Hacoc u prGOI'IDOBO,El, ncnonb3yemble Ona
XpaHeHnA 1 nogayr yrnesogopoaHOoro Tonnvea. Cuctema nofayu TonnmnBa 3akaHYMBaETCs B TOUKE, rae TONMMBO cHavana
noasepraeTcd peakuun, 3ateM ovMWaeTcAa OT 3arpA3HAnLWKMX BellecTB nnBo cmelrBaeTca ¢ NobdbIM APYyrimMm noToKoM
CUCTEMBbI TOMJTUBHbBIX NEMEHTOB.

3.1.8 cnctema npeobpa3oBaHMA 3nNeKTpoaHeprum (power conditioning system): CoBOKYNHOCTb KOM-
NOHEHTOB, NpeobpasyoLmnX 3HePrui, BoipabaTbiBaeMyo CUCTEMON TOMNMBHbBIX 3MTEMEHTOB, B 3HEPTUI0, NpU-
rOAHYI0 ANS MCNOMNb30BaHUA B TPAHCMOPTHBLIX CpeacTBax.

2
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MpumeyaHune — Cucrtema npeodpazoBaHUsA AMNEKTPOIHEPTMN MOXKET BKNKOYATL perynatopbl Hanpsxenusa (DC/
DC) n/vunn npeobpasoeatenu (DC/AC), koTopele obecneuvBatoT npoBeaeHue aHeprumn mexay CT3 n Harpyskamn TC.

3.1.9 pabouune ycnoBusa ucnbitaHus; PY (test operating conditions; TOC): Paboune ycnosus, corna-
COB@HHbIE Yy4aCTHWKaMW UCNbITAHWIA B KAYECTBE HOPMarbHbIX, MPKU UCMbITaHWM obpasua.

n punmeyaHune — MameHeHus B aTn YCNnoBUA BHOCAT B K&A4YeCTBe OCHOBbI 4514 OnepaTtuBHbIX NPOBEPOK, nepe-
YWNCMNEeHHbIX B HACTOALLEM CTaHOapTe.

3.1.10 HopmanbHble ycnoBusa; HY (reference conditions; RC): 3HauyeHus Bcex BHELLHWX NapamMeTpoB,
T. €. NapaMeTPOB BHE UCMbITAHWS, HA KOTOPbIE KOPPEKTUPYIOT pe3ynbTaThl NCNbITAHWS.

M pumMmedyaHne — anI HOPMarlibHbIX YCNOBMAX PacCYNTbIBAKOT BCE BTOPWYHbIE TEMNMOBBIE NPOUECCH], a TakKe
CTaHO4apTHbIE TENNOTbI OﬁpaaOBaHMﬂ BELLECTB, TENNOThI CrOpaHn4a, Cb'a3DBbIX nepexogos U N3MEHEHWIA CBOGO,D'HOIFI QHEp-
rian. B HacToAlwem CTaHgapTe nod HopManbHbIMWA YCITOBUAMKW MOHUMAKOT!

TeMneparypy: 15 °C (288,15 K, 59 °F);
OaBreHue: 101325 MNa (101,325 «lMa, 1 atmocdepa);
BO3OYyX: oTHocuTenbHasA BnaxHocTk 60 % (0,006 kr H,O/kr cyxoro Bosgyxa) npu 15 °C.

3.1.11 Temnepatypa cuctembl 6atapeu (stack sub-system temperature): Temnepatypa cucTembl
BT3, koTopyl onpenensatT UCNbITATEMNBHLIMK NAPTUSMKW A0 NPOBEAEHUSI UCTMBLITAHUA M PACCYMTBLIBAKOT Ha
OCHOBE (haKTUYECKM M3MEPEHHBIX MOTOKOB TEKYYNX CPer W TeEMMNepaTypbl OTAEMNbHbIX 3NEeMEHTOB.

3.1.12 ncnbiTaTenbHoe obopynoBaHue (test facility): Paboyas obnactb 1 Heobxogumble MHXeHep-
Hble KOMMYHWKaUWW, npefHasHavyeHHble A5 UCMbITAHUSA SKCNMNyaTauUOHHBLIX XapakTepUCTUK CUCTeMbl TO-
NAUBHbLIX 3N1EMEHTOB.

n pumMmedyaHne — WcneiTatensHoe O6Dpy,D,OBaHME BKMHOYaET BEHTUNALUWNKD, CMCTEMBI NOAa4Yv peareHToB, BCMo-
MorateribHble CUCTEMbI OXnNaxaoeHWd, CUCTEMbI c60pa A3HHbIX, yCTpOpICTBD MMUWTAUMnU Harpy3km 1 OOnOnHUTENbHbIE
yCTpOﬁCTBa CHWXEHMA ONacHOCTHW.

3.1.13 uncneiTaTenbHbIW cTeHp (test stand): MpucnocobneHre n BcnomoratensHoe obopydoBaHue, B
KOTOpOe nomeLlatT UCMbITyeMblil oBpasel, 4na NnpoBedeHNsl 3KCMnyaTaLlMOHHbIX UCNbITaHWA.

3.1.14 ucneiTyemoe usgenue (test article): CT3 unu komnoHeHT CT3, KOTOpPbIE OLEHMBAKT nocpes-
CTBOM MCMbITAHWIA Ha UCMblTaTenbHOM 060pyAOoBaHUN.

3.1.15 y4yacTHMkM ucnbiTaHuA (testing parties): KOpugnyeckve nuua, 3aMHTEpeCcOBaHHbIE B NMPUMEHS-
eMbIX MeTogax 1 pesynbsraTtax, NonyyYeHHblX B pesynbTaTe aKcnnyataunoHHbIX ncnbitTanui CT3.

MpuMedyaHue — YYacTHUKaAMM UCTLITAHUIA MOTYT 6bITb U3rOTOBUTENL U3OEMUSA, UCMLITATENLHBIA LEHTP W/UIK
opraH no ceptTuduKaumnm.

3.1.16 onepartop(bl) ucnbiTanus/nepcoHan (test operator(s)/personnel): INuuo nnu rpynna nuy, oT-
BETCTBEHHLIX 32 HEMNOCPEACTBEHHOE aAMUHUCTPUPOBAHNE M MPUMEHEHWE NMpoLeaypbl UCNbITAHUA K UCTILITY-
eMOMY U3LEenuio.

3.1.17 cuctema ynpaBneHuAa TpaHCNOPTHbIM cpeAcTBomM; CYTC (vehicle control system; VCS):
Cuctema, perynupytowas paboty TC B oTBeT Ha TpeboBaHua BoguTensa 1 coctoaHue cucrem TC.

3.2 CokpauweHun

B HacTosflwem cTaHgapTe NpUMEHeHbI CriegyoLlMe CoKpalleHua:
ATP — aBTOoTEpPMUYECKUIA PUDOPMUHT;

BT3 — 6aTapes TONMUBHLIX 3NEMEHTOB;

CT3 — cuctema TONNMBHbLIX 3NIEMEHTOB;

M3C — membpaHHo-3neKkTpoaHas cbopka;

HPL — HanpskeHue pa3oMKHYTOW Lenu;

MOMT3 — ToONMMBHLIA 3rIEMEHT C NPOTOHOOOMEHHOK MeMBpaHoiA.

4 MNMopagroTtoBKa UCNbITaHUNA

4.1 OnpepeneHne o6beKTa UCNLITAHUNA

TonnueHbIE 3NEMEHTBI reHepupywT NOCTOAHHbIN GHEKTqueCKMﬁ TOK, TeNNO 1 NpoayKThbl peakumﬁ n3
NOCTYNakvLWMX ToONMNMUBa U OKUCIMTenA. B BOOOPOLHLIX TOMIMBHLIX 3/IEMEHTax B Ka4eCcTBe TONMMBA UCMNOSb-
3YHT YUCThIN Bogopon, I'IDHy‘-IEHHbIPI, KaK npaeBuio, M3 yrnesoaoopogHOro CbipbAd, a B Ka4eCTBe OKUCInuTe-

3
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ng — kucnopod B coctaBe Bo3gyxa. [na obecrnevyeHns YMCTOThbl BXOOALMX ra3oBblX KOMMOHEHTOB, HOP-
mManbHoi paboTtel BT3 n NnpecbpazoBaHns nony4YaemMon anekTpoaHepruu B NnpuemMnemyto ansi notpeburens,
a TaKKe ANA OTBeAeHWd MPOAYKTOB peakuwui (Bodbl), Tenna 1 BbIXOMHBIX rA30B, COBMECTHO C CMCTEMOM
BTO paboTaet pag opyrvx BcrnoMoraTenbHbIX CUCTEM, B3aMMOCBSA3b KOTOPbIX CXeMaTu4eckn npeacTaBneHa
Ha pucyHke 1.

Cuvcrema TonnueHbIX anemenTos (CT3)

Cucrema
noaroToBKK
TOonMnvBa

Cucrema
nogadm
Tonnuea

Cucrema
npeobpasoBaHns
ANEKTPO3HEPrn

pacnpegeneHus

3neKTpo-
HEPrUM

Cucrtema
Beixrion

Cucrema
Boga NoaroToBKK Cucrema Tenno

BOAbI ynpaeneHua

TOMMBHEIM

aANeMeHToOM
Motpebnsieman

4
m;gpwqecxaﬂ V i
LHOGTE yTIpaBneHns
TC

O6o3Ha4yeHus:

————— - [IPOLECC;
= e = MOLLLHOCTb;

PMCVHOK 1 — Cxematun4yeckas MNNCTpaunAa CUCTEMbI TOMNNMUBHBIX 3N1EMEHTOB

Cwucrema BT3 c NOM BknoyaeT B cebst OOWH MMM HECKOMbKO TOMMMBHBLIX 31IEMEHTOR, KOTOpble obe-
CMeYMBaloT peakuWio TOMMMBa M OKMCIUTENs ¢ 06pasoBaHUEM 3MEKTPUYECKOro TOKa NOCPeaCcTBOM 3MeKTpo-
XUMUYECKOW peakuuun. OH Takke MOXeT BKMYaTh COeAUHEHUS AN NO4ayYu TOMMNUBA, OKUCMUTENEN 1 OTBOAA
BbIXMOMHbIX ra30B; ANEKTPUHECKMe COEAMHEHWA ONs NMTaHwus, reHepupyemoro cuctemon BT3; ycTpoicTeo
OIS KOHTPONA Hanps:KeHUss 0QMHOYHOTO TOMIIMBHOIO 3NeMeHTa U CpefcTBa KOHTPONSA 3MeKTPUYECKUX Harpy-
30k. Kpome TOr0, cuctema BT3 ¢ NOM moxeT BKNoYaTh CpeacTBa Ans nogadyv AONONHUTENbHbIX XXUOKOCTEN
(HanpuMep, oxnaxgarwLlen cpeibl, MHEPTHOTO rasa), cpeacTBa Ana 0bHApYKeHWA HOpMarbHbLIX U/UNK HEHOP-
ManbHbIX pabo4ymnx yCnoBuU, KOXKyXxu, COCYabl Mo AaBMeHUEM, a Talkke CUCTEMbl BEHTUNALMW, cpeacTsa Ans
YBMaXXHEHWUS1 pearvpyloLwnx rasos. [pyrve KOMNOHEHTh!, TakMe Kak TOMMWBHEIE W BO3AYLUHbIE HACOCk!, yNpas-
NAKLLME TEMNEPATYPHBIM PEXMMOM, YCTPONCTBO pacnpeferieHns 3Heprum, a Takke KOHTPOIepbl, KOTopble
Heobxogumbl Ans addeKkTMBHOrO NpeobpasoBaHns BXOQHOMO TONMMBA M OKUCIMTENSA B NPOU3BEAEHHYH 3rek-
TPUYECKYH W TENMOBYK 3HEPINI0 HA CUCTEMHOM YPOBHE, HE BKMHOYEHbI B CUCTEMY.

4.1.1 OnpegeneHne paMoK UCNbITAHUW N 06BEKTA UCNBITAHUIA

Pamku ucnbiTaHUA onpefensaT YYacTHUKW 3TUX UCNbITAHWA Ha OCHOBE KOHCTPYKUWW KOHKPETHOW CU-
ctembl BT3 u ee rpaHuy B CT3. B obwem cnyyae pamku ucneitaHuini cuctemsl 6T3 ¢ NOM onpegensioT B
COOTBETCTBMM C PUCYHKOM 2.

4
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Mopava Tenna leHepupyeMBIi TOK

3

Y

Bbixog Tonnuea
MNogava Tonnmea

Y

Bbixog okucnutens
W NpoW3BEeEeHHOW BOAbI

Y

Cuctema BTI

Moga4a okucnutens

\ i

Mopava npogysoYHOro rasa > | Bbixoa NpoayBoYHOro rasa
A
\ \ |
Tennootaaua 3a cueT TennooTaava 3a cuet
LMPKYNSILAK KOHBEKLN
TennoHocuTens 1 TENMOBOro U3MNyYeHWUs
S

— PamMKu UCMbITaHUA

PuecyHok 2 — Pamku ncnelitaHuia cuctemel BT ¢ NMOM

4.1.1.1 MNMopaya Tonnuea

Bogopogcogepikalyee Tonnmeo TpedyeMoro coctaea ciiedyeT nojaBaTh B razoobpa3HoM Byae B cucTe-
My BT3 Ha aHog. MNepen ucnonb3oBaHWMEM B paMKax UCNbITAHWNA NofaBaemMoe TOMMMBO AOMKHO BbITe npu-
BEOEHO B COOTBETCTBYIOLLEE COCTOSIHWE, XapakTepuaykolleecsa HeobxooumMbiM OABNEHWEM, TEMMNEPaTYpPON,
BNa)KHOCTLIO U pacxogoM. [pumepsl cocTaBa ToNNUBa NpUBeOeHbl B NPUNoOXeHWn A, pekomeHayemMble MecTa
pasMeLleHns KOHTPONMpYoLWMX NpubopoB — B NpunoxeHuu b.

4.1.1.2 MNopava okucnuTens

Oxucnutens Tpebyemoro coctaea crnegyeT nogasath B rasoobpasHom Buae B cucteMy BTO Ha katog.
Mepen ncnonb3oBaHMEM B pamKkax UCMbITAHWIA NogaBaeMblii OKUCIUTENb OOMKEH BbiTh NPUBEOEH B COOTBET-
CTBYHOLLEE COCTOAHWNE, XapaKTepuayoLleecss HeoOXo0AMMbIM OABNEHUEM, TEMMNEpPaTypPOo, BNaXXHOCTLIO U pac-
xogoM. [Npumepkl cocTaBa OKUCIUTENHA NPUBEAEHEI B NPUNOXKEHUU A, pekoMeHayeMble MecTa pasMeLleHus
KOHTPOMMPYOLKMX NPUOOPOB — B NpUIoXeHuu b.

4.1.1.3 lNogaya npogyBOYHOrO rasa

B ycTpoiicTBe McMblTaTENbHOMO CTEHAA AOMKHA OblTe NpedycMoTpeHa NpodyBOYHas cMcTemMa, UCMonb-
3yKOLLAA WHEPTHLIA ras, B cnydae HeobxogumocTy, ANs yAaneHusl roproYnx rasoB u3 cuctemsl BT3 npu oT-
KMIOYEHNM ee NUTaHWA.

4.1.1.4 MNopava tenna

[Ona poctuxkeHnsa abdhekTUBHBIX 3NEKTPOXUMUYECKMX peakLmin MoXeT notpeboratbea Harpe CT3 oT
BHELLHero NCToYHKKa, 0coBeHHO B pexume 3anycka. B ncnbiTatensHon nabopatopun 4OMKHbI ObITh Npegyc-
MOTPEHLl HE3aBUCUMbIE CPEACTBA Nogadun Tenna.

4.1.1.5 OTBOA TONNMBA, OKMCNMTENS, NPOAYBOYHOIO rasa v Bogbl

C BBIXNONHBIMKU razamu (BKMYas NPoAyBOYHbBIE Ta3bl, €CMM UX UCMOML3YHT) U BOOOW cnedyeT obpa-
waTtbcsa ¢ 0cobon OCTOPOXHOCTBLIO, TAK Kak OHW MOTYT cogepaTb BonbLIy KOHUEHTpaLnin Bogopoaa.

4.1.1.6 Cuctema oxnaxaeHus

Ecnu B cucteme BT3 npegycmoTpeHa cucTemMa OXNaXaeHus, UCNonb3yeMas Npyu UCNbITaHWUAX, OXIax-
0arLLas }KUOKOCTb JOMKHA COOTBETCTBOBATE TpeboBaHMAM, NpeabsaBnsaeMbiM K Hel nponseogntenem bT3,
B TOM 4ucrie TpeboBaHnsam no pabodyemy gaBneHWo, TemnepaTtype u anektponposogHocTn. Metoakl u cpeg-
CTBa KOHTPONA COCTOSHMA TENMOHOCWMTENA OOIMKHbI BbITh COrMacoBaHbl y4aCTHUKAMMW UCMbITAHUS C NPOU3BO-
auTtenem cucteMbl BTO 0o NpoBeAeHUsA UCTbITAHWUA.
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4.1.1.7 TeHepupyeMblA TOK

[Mpwn onncaHMyM METOAOB UCMbITAHWA B HACTOALLEM CTaHAapTe MCNONb3YKT TPU BUOA U3MEPEHUs ToKa,
reHepupyemoro cuctemot 6T3: Ha ypoBHEe OTAENBHOIO TOMMUBHOMO 3MeMeHTa, 6aTapen TONMMUBHLIX 3NeMeH-
TOB U cucTembl BT3 B Lenom.

4.1.1.8 TennooTgaya 3a CYET KOHBEKL WU U U3NYyYeHUs

B pononHeHWe Kk oTBOAY Tenna 4epes CUCTEMY OXNaXKaeHUsi M36bIToYHOe Tenno OTBOANTCS OT CUCTEMBI
BT3 B BMae KOHBEKLMMW W TENMOBOrO ManydyeHus. O6Liee KONMYECTBO BbIAENSEMOro UCNbITYEMbIM U3genuem
Tenna [AOMMKHO ObiTb OLIEHEHO Ha OCHOBE pPacyeToB TEMNNOBbIAENeHWn 0T BCeX MCTOYHMKOB, HaxodsALlMXcsa B
npegenax ncnelTatenbHoro cTeHga.

4.2 Tpe6oBaHUA K UCMLITATENILHOMY CTEHAY U 06OPYAOBaHUIO

Bce anekTpudeckoe ucnbiTatensHoe obopygoBaHue (BKMoYas 4aT4MKU U KOHTPOIbHO-M3MEPUTENbHbIE
nNpubopbl) OOIMKHO BKITHOYATh BEHTUMNALMUIO, 3a3eMIIeHME, CPeACTBa aBapuMHOro OTKITOYEHWUs, cpeacTBa npo-
OYBKW MHEPTHBIM ra3cM M BU3yanbHYH/3BYKOBYH CMIHaNM3aLuio.

4.2.1 CucTema KOHTpONS 3ara3oBaHHOCTU

WcneiTaTensHoe oBopygoBaHue, pacnonokeHHoe B NoMeLLeHun, omkHo ObiTb obecneveHo cpedcTBa-
MW MOCTOSIHHOIO MOHWTOPWHIa COCTOSHWSA, BKIKOYas CpefcTBa KOHTPOMSA KOHUEHTpauui B3pbiBOOMACHLIX W
TOKCWUYHbIX ra3oB, a Takke cpeacTea obHapyeHus BO3ropaHund. [1aTtymky OomkHbl ObITh NOOKMHYEHB! K CK-
cTeMe CUrHanu3auuMm 1 K BeHTUNAM aBapuMAHOIO OTKNKYeHMs nogadm rasza. Cuctema curHanusaunu OormkHa
WHOpMMpOBaTE OMNEpPaTopoB UCMbITaTeNEHOTO 0B60pYAOBaHMA O MECTe 1 XapakTepe BO3HWKLIER OnacHOCTH 1
OomkHa BbITe OCHaLLeHa cpedcTBamMuM BU3yarnbHOro W 3BYKOBOTO OMOBELLEHMS.

4.2.2 BeHTUNALUMUA NoMeLWleHUA

MomMelleHWe UCNbITaTeNbHOTO CTeHA4A AOMKHO ObITe 000PYA0OBaHO HAAMeXallen CUCTEMON BEHTUALUK
B COOTBETCTBMM C AENCTBYHOLLMMK NOXapHbIMU HOpMamu. CUCTEMa BEHTUNSALWN He OOMMKHA 4onyckaTh BO3-
HUKHOBEHWE OMacHOCTM ANS NepcoHana wunu obopygoBaHMst M3-3a yTedek Npy HencnpaBHOCTSX. Bee rasoo-
OpasHble BbIOPOCH 4OMKHbI ObiTh De30nacHo yaaneHsl 13 MoOMeLleHUst MCNbiTaTenbHOro cTeHaa.

4.2.3 OTKNK4YeHWe CUCTEMEI

WcnbiTaTenbHbld cTeHD AOMKeH ObiTb OCHALLEH CMCTEMOW aBTOMaTWM4eckoro oTkmoveHus BT, koto-
pas gomkHa cpabaTtbiBaTh MpY BO3HUKHOBEHWUUW OMACHOCTW, PErMCcCTpUpyeMOr CUCTEMOW 3arasoBaHHOCTU. B
LOMOSMHEeHVe K aBTOMaTU4eCKON B UCMbITAaTENbLHOM CTeHAe AormkHa ObiTe NpegycMoTpeHa cMcTeMa pyYHoro
OTKIIHOYEHUWS, CpeaCcTBa yNpaBneHusl KOTOPOK AOMKHbI BbiTb HarnagHo obo3HaveHsl U BbiTb 4OCTYNHBIMK One-
paTtopy ucnbiTatensHOro cTeHaa.

4.2.4 Cuctema XpaHeHUs U Noga4v NpoayBoO4YHOro rasa

McnbiTaTenbHbIA cTen gomkeH BbiTe 060pygoBaH CMCTEMON XPaHEHWS 1 MogaqYn MHEPTHOTO NPoaYBOY-
HOro rasa, JOCTYMNHOro, NpyY HeOBXOAMMOCTM, ANA NPOAYBKX A0 W MOCNe UCMbITaHWA, a Takke BO BpeMs aBa-
PUAHBIX OCTAHOBOK. Ma3oxpaHunuLLe JOMMKHO ObiTe CMPOEKTUPOBAHO B COOTBETCTBUM C MPaBUiammn NoXxapHoM
BesonacHoCTu.

4.2.5 Cuctema XpaHeHMUA u nogayv Tonnuea

McneiTaTensHbIn cTenHa gormkeH 6biTe 06opyaoBaH 30HOW XpaHeHWsI TOMMUBA U CUCTEMOW MogaduM TO-
navBa, CPOEKTUPOBaHHOW B COOTBETCTBMU C NpaBunamu noxapHoi 6esonacHocTv. MecTo xpaHeHusl OIMKHO
BbITe Hagnexawum obpaszom NPOBETPMBAEMO, YAANEHO OT NBLIX UCTOYHUKOB BOCMMaMEHEHUS, JOMKHbBIM
0bpaszoM MapKkMpoBaHO W 3aLUMLLEHO OT HECAHKLWOHMPOBAHHOTO AocTyna. Bce cBssaHHOe anekTpudeckoe
o6opyaoBaHUe OOMKHO BbITh OLEHEHO B COOTBETCTBMU C HOPMamK 3rekTpobe3onacHoCTu.

4.2.6 Cuctema XpaHeHUA M Nodadvyu OKUCNUTenA

McnbiTaTenbHbin cTeHn gomkeH BbiTb 06opygoBaH CUCTEMON XpaHeHUs WM nofdadun okucnutensa. Ecnu
OKUCIMUTENb COCTOMT U3 OYMLLEHHOMO KUCNOPOAA, ero XpaHeHne JOMKHO DbiTb OPraHM3oBaHO B COOTBETCTBUM
C npaBunamu noxapHon BesonacHocTn. MecTo xpaHeHWsa OOMKHO BbiTh Hagnexawum obpasom NpoBeTpU-
Baemo, yganeHo oT MobbiXx NCTOYHMKOB BOCNNamMeHeH s, 4OMKHbIM 06pa3oM MapKMpPOBaHO M 3aLiULLIEHO OT
HecaHKLVOHMPOBAHHOIO AocTyna. Bece cBfA3aHHOe anekTpuyeckoe obopygoBaHue OOMKHO ObiTh OLEHEeHO B
COOTBETCTBUU C HOPMaMu aNeKkTpobe3onacHoCTy.

4.2.7 Cuctema XxpaHeHUsA U Noda4yu oxnaxaarolen KUgKocTu

cnbiTaTenbHblA CTEHA 4OMKEH BblTb OCHALLEH CUCTEMOI XPaHeHUs 1 MO4a4qy OxXnaxgatLLen XMOKocTH

K CTeHay.
6
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4.2.8 CpencrtBa cbopa M CUHXPOHU3aUUKN OaHHbIX

Cuctema aBTOMaTWU4ecKkon permctpaumm u cbopa gaHHbIX OomxkHa paboTtath ¢ 4OCTATOMHOW AMs WUC-
MbITAHWIA CKOPOCTLK. [NonyyaeMble JaHHblE OOMKHBI XPaHUTLCA B HAZEXHOM M 6e3onacHOM MecTe U ObiTb
OOCTYMHLIMW ANS BCEX YYAaCTHUKOB UCMbITAHUA.

4.2.9 TpeboBaHUA K UCNbITaTENLHOMY CTeHAY

WcnblTatenbHbl cTEHD ANs TONMMBHBLIX 3MEMEHTOB JoMmkeH obecnednBaTbe nogady nogroTOBMEHHOro
TOMNNUBA, OKUCNUTENA 1 oxnaxgarowen xugkoctu B cuctemy BT3. OnepaTtopbl JOMKHBI MMETH BO3MOXKHOCTb
KOHTPONMpOBaTb W cobUpaTb AaHHble o cucteme BT3 npu M3MeHeHUM Takux napameTpoB, Kak cocTas rasa,
CKOpPOCTb MOTOKa, AaBreHue, TeMmnepatypa U Harpy3ka Ha cuctemy. B 3aBucumocTu oT Tuna BT3 B mcnbi-
TaTensHOM CTeHAe AO0MKHAa ObiTh NpegycMOTpeHa CUCTEMA YBMAaXHEHUsS NMOCTYNalLWmX ra3oB. HanpsaxeHus
OTAenbHbIX 3nemeHToB B BT3 KOHTponupylT MHAMBMAYansHO no 3anpocy. ObopynoBaHue O0MKHO MMETh
cpencTea ona otbopa npob, cbopa w/unu oTBeLeHWs Npou3BeaeHHOW BoAbl. McnbiTaTenbHbld cTeHn gon-
KeH UMEeTb CpeacTBa U3MEPEHWsT 3NEeKTPONPOBOOHOCTY OXNaxaatLlWwen nakoct. B cnyyae BO3HMKHOBEHMWS
ONacHbIX UM HEOBbIYHbIX YCNOBWIA MCNbITATENBHLIM CTEHA AOMKeH obecnednsaTe GesonacHoe OTKMYeHne
cuctemel BT3.

4.2.10 KanubpoBka ucnbsiTatensHoro o6opygoBaHua

Bce ucneiTatensHoe obopynoBaHue U CBA3aHHbIE C HAM NPUBOPLI, B TOM YUMCNE M3AMEPUTENbHbIE, OOMK-
Hbl BbITh OTKANMBpOBaHbl, YTOObLI rapaHTUPOBaTL TOYHOE BhINOMHEHNE BCEeX NPeayCMOTPEHHbIX UCMbITaHWA.

4.2.11 3anucu npegBapuUTerbHbIX UCTILITAHUNA

[o Havana ucnbiTaHWid OomKHa OblTe 3aduKcupoBaHa, kak MMHMMYM, crneayiowas nHpopmauns ob
UCNBLITYEMOM U3OENUN:

- obuwee duanveckoe coctosHue cuctembl BT (B Tom uyncne cepuiiHbll HoMep, doTorpacdun n
PUCYHKW);

- HOMWHarbHble paboyne XxapakTepUCTHKN;

- 3KCMNyaTauWoHHbIE OrpaHWYeHns], YKazaHHble NPON3BOOUTENEM;

- BPEMEHHO He paboTalline KOMMNOHEHTBI UMM CUCTEMbI; MPUYMHA OTCYTCTBUSA (DYHKLUMOHWPOBAHNS 1
OXUOaemMoe BNUSHWUE Ha Pe3ynbTaThl UCMBITAHUA.

4.3 OCMOTP MCNbITYeMOro nagennsa 1 COE,D,MHBHVIﬁ C yCTaHOBKaMU U DﬁOpyHOBaHMEM

4.3.1 MpoBepka UCNbLITYeMOro u3genusa

Mpu NpruemKe UCNbITYEMOro U3genus ero crnegyetr oCMOTPETh U yBeguTbes, YTO OHO He Obifo NMOBpeX-
JEeHO BO BPeMS TpaHCnopTupoBaHus. Bea JokyMeHTauus npoussoauTens ob UChbiTyeMoM M30enuu SOSHKHA
ObITb NONyYeHa y4acTHUKAMU UCTNbITaHWIA Nepen NPOBEAEHUEM UCTILITAHUNA.

4.3.2 UamepeHne macchl M1 o6bema

Maccy 1 obbem UcnbiTyemMoro w3genus cnegyet U3MepsaTh B MOMHON KOMIMEKTaLMM, B KOTOPOWM OCy-
LLEeCTBASAKT NOCTaBKY.

4.3.2.1 Pabovasa macca

Paboyas macca — aTo macca cuctemel BT fo HopMmanbeHoro 3anycka. Macca Bkniodaet B ceba nobkie
XKUOKOCTU, KOTOpPble 0BBLIMHO MPUCYTCTBYHOT B NPOLECCe 3KCNnyaTauumn unu npu obbluHOM rpaduke TexHUYe-
ckoro obecnyxmMBaHus (HanpuMep, OXNaxaatoLne XXWAKOCTA U T. A.).

4.3.2.2 O6wmin obbem cuctemMsl

O6Wwumin 0bbeM CUCTEMBbI PACCYMTLIBAKOT HA OCHOBE MPOCTPAHCTBEHHLIX BEMUYUMH — ANUHLI, WAPWUHBI U
BbICOTbI. Takasi BeMMYMHa YYMTbIBAET TaKKe BHYTPEHHWEe NonocTu cuctemsl BT 3.

4.3.3 OBHapyXeHMe yTeuyeK U NpoayBKa rasom

MMepen vcneiTaHMeM Bce ucnbiTaTensHoe obopyaoBaHMe OOMKHO BbiTk MPOBEPEHO HA repMETUYHOCTb
C NOMOLLbLI0 MHEPTHOTO rasa (asoT, renuin). MNMpoluenypa NpoBEPKM MCNbITATENBHOrO 0BOPYA0OBAHMS HA YTEYKM
JomKHa BbITh cormacoBaHa U yTBEPXKAEeHa y4acTHUKaMK UCMNbITAHUA 00 Ha4arna UcnbiTaHWA.

Mepeg ncnbiTaHmem cuctemy BT HeoOxoQMMO NPOBEPUTE Ha HaNM4YMe BHYTPEHHMX W BHELLIHUX YTeYex,
B TOM YMCNE YyTevyek U3 aHOOHOW NONocTM B KATOOHYIO, YTEYEK U3 ra30BbIX CPEL B Cpefly TennNoHOCUTENS CUCTe-
Mbl OXIaXAEHNS, a TaKkKe BHELLHWMX yTevek 13 Bcex TpybonpoBogos cucteMbl BT3. MHdopmaums o gaBneHun
TECTOBbIX ra30B Npy NogobHOM NPOBEpPKE, a TaKXKe 0 BO3MOXHbIX OrpaHiMYeHusx B cucteme BT3 gomkHa 6biTh
npegocTaeneHa npovasoguTenem cuctemol BT 3.

Mepen kaxabiM MCNbITAHWEM W MOCIME HEro, a Takke nepen NobeiMyn paboTamu NO TeXHUYECKOMY 0B-
CNY>KMBaHWKD W MOCINe HWUX, JOMMKHA DblTb OCYLLEeCTBNeHa npodyBKa MHEPTHbIM ra3oM Bcex TpybGonpoBodoB
cuctembl BT3, cogepxalimx roprounia ras. Ha Bpemsi npocTos Mecta coeauHeHuin TpybonpoBOLOB CUCTEMDI
BT3 ¢ cucTemMoi cTeHaa O0MKHbl ObiTb repMETU3MPOBaHBI.
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4.3.4 JneKkTpuyeckue coeguHeHUsA

OnekTpuyeckoe obOpyooOBaHME W COEOWHEHWS OOMKHbl ObiTb CMPOEKTUPOBaHLI B COOTBETCTBUM C
FOCT P 70679. Bce ucnbiTatensHoe 060pyaoBaHue OOMKHO BbiTbh 3a3eMneHo.

4.3.5 ®yHKUMOHaNbLHas npoBepka

Bcs cuctema onst McnbiTaHua gormkHa BbiTh NpU3HaHa oyHKUMOHANbLHO UCNpaBHOW A0 Hayana ucnbita-
HWIA NyTeM MPOBEPKWM CUCTEMbl yNpaBneHns, cuctembl cbopa AaHHbIX U cucTeMbl BezonacHocTn. PesyneraThl
3TOW NMPOBEPKN AOMKHbI ObiTh BKMKOYEHLI B NMPOTOKON WCMbITAHWIA, a OTBETCTBEHHOCTb 3a €€ BbINOoMNHeHue
onpegeneHa y4YacTHWKamu ucnbeitaHuid. KoMNoHeHThl MCNbITaHWA, BXoAsLMe B cocTaB cuctemel BT3, moryT
OblTb NMPOBEpPEHbl N0 OTAENBHOCTU, ecnu MHOopMaLMa MO NPOBEPKE KaXO0ro UCMbITEIBAEMOr0 KOMMOHEHTa
ByneT npegcTaBrneHa B NPOTOKONE UCMbITAHWUA.

4.4 NMoaroToBUTENbHbLIE NMpoUeaypbl

4.4.1 MNMoaroToBKa K pa60Te U NpoBepPKa Ha 3aMblKaHWUe TONNMMBHbIX 3JIeMEeHTOB

I'Iepe,q npoeegeHnem vcnblTaHuin cuctema BT3 A0IKHa BbITb noaroToBneHa K pEIGOTe B COOTBETCTBMN
C YKasaHusAMKM Npon3BoanTena CUCTEMDbI.

I'Iepe,q Ha4yanoM WCNbITAHUA KaXAbIW TOMNUBHbLIA SNEeMeHT O0KeH BbiThb MHOMBYOYanbHO NMPOBEPEH Ha
Hanun4dne KOpoTKOro 3aMblKaHWUA nocpencTeoM HaGJ'II-D,D,EHMH 3a HanpsxeHmem snemeHTa B COCTOAHUN pa3oM-
KHyTOH uenn ¢ MMHMManbHbIMW pacxogamMin Tonnuea W OKNCITNTENA. Ecnu 3HauyeHne HanpaxXeHnd XonocTtoro
Xo0Oa He COOTBETCTBYET 3aABITIEHHOMY W3rOTOBUTENEM, TOMMMBHbLIA 3MTIEMEHT OOIKeH OblTb 3aMeHeH nepen
UcrnblTaHuem, ecrin MHoe He NpedyCMOTPpEeHO y4aCTHUKaMK NCNbITaHWA.

MHCpOpMaLI,VIﬂ O XpaHeHWU CUCTEMbI BT3 nocne ee 3anycka OOJKHa ObITb npenocrtaeneHa npou3Boan-
Tenem, B TOM 4Yncne OOJKHbI BbITh npegocrtasneHbl CONYTCTBYHOLWWe cpeactea (Hanpmmep, KPbILKK, 3arnyLu-
KW, YNakoBKa, cpefctea repmeTu3autun I'IanyGKOB nT ,El,.).

4.5 lMpouenypbl 3anycka U BbIKIIOYeHUA

MocTaBlmk cucTembl BT gomkeH NpefocTaBuTe HeOBX04UMYH MHOPMALMIO O MPOLEaype 3anycka u
OCTaHOBKW CUCTEMbI (B TOM YMCME aBapuitHON) A0 NPOBEAEHNS UCTbITAHWA. YYaCcTHMKM NCMbITAHWA OOMKHbI
cornacoBaTb M3MepsieMble BO BPEMS 3arycka M OCTaHOBKM NapaMeTpbl, a Takke yCTaHOBUTb TpeboBaHWA K

npoueaype npoayBKu.
4.6 Mporpamma UcnbITaHUA

[Mepen Ha4yanom MUCMbITaHWI OOMKHA ObiTh paspaboTaHa W yTBepXXaeHa NporpaMMa UChbiTaHWi, BKMO-
yarwoulasa B cebsa:

- Uenb 1 3a0ayun UCNbITaHWURA;

- OaTty npoBefeHus 1 rpauk NCNbITaHUR,

- CMWUCOK COrnalleHuin Mexay ydacTHUKaMM UCMbITAHUA, KaK YKaszaHo B HACTOSALLEM CcTaHOapTe;

- MecCTO NpoBeAeHMs UCMNbITaHWNR;

- rpadmk kannbpoBkM obopyaoBaHWS;

- Ha3BaHWe opraHu3aluy, OTBETCTBEHHOW 32 OnpeferneHne KadecTBa UCMNoNb3yeMoro npu UCMbITaHUSX
TOMNUBA;

- MepeyveHb UCMonb3yeMblX B UCMbITAHUM 0BopygoBaHusa U npubopoB C ykazaHWeM TUMa, KonuyecTea u
cucTemMaTU4ecKo MorpeLllHoCTH, a Takke cnocoba MoHTaXa;

- OMNUcaHWe pamMoK UCNbITaHUi cucteMbl BT3;

- HavanbHble YCNOBKUSA UCMbITaHUIA;

- JaHHble, Noanexalwne 3annucy, 1 MeTo 3anncu U apXMBMPOBaHUS AaHHbIX;

- MepeyveHb NuL, NPoBOAAWMX UCMBLITAHWUE, C YKa3aHUMEM OTBETCTBEHHBLIX 33 BLINMONHEHWE NMPOrpaMmbl
UCMbITAHWUNA;

- npoueaypbl 3an1McK aHHbIX UCMbITAHWUA 1 HAOMNIDAEHWA, BKITHOYasa 4acToTy BeIOOPKY;

- MPOAOIIKUTENBHOCTL KaXaoro cermeHTa UCnbiTaHus;

- Mpouegypbl 3aBepLUeHUst UCMbITaHUA NMPU BO3HUKHOBEHWU COOEeB;

- KpUTEPUKM NPUEMITEMOCTH 0119 3aBEPLUEHNS UCTMLITAHWS;

- KOMUYEeCTBO WOEHTUYHbLIX UCMbITAHUIA, KOTOPbIE HEOBXOAMMO NPOBECTM ANA obecneyeHus cTaTucTude-
CKU 3HaYMMbIX U BOCMPOWM3BOOUMEIX PE3YNLTATOB;

- nogpobHoe onucaHWe nNpouenyp UCMbITaHWIA U MX NOCNea0BaTeNbHOCTb.
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4.7 MopgroToBKa NepcoHana Anfa UcnbiTaHUM

Bce nuua, yyacTteytowme B MCNbITAHUSX, JOMKHbI MPOXOANTE COOTBETCTBYIOLWMIA MHCTPYKTaX no paboTe
¢ ucneiTatenbHbiM 0bopynosaHueM, ocobeHHocTAM paboTel cuctembl BT n BezonacHomy obpalleHuto ¢ uc-
Nonb3yeMbIMW NPU UCMbITaHWM cpegamu u npubopamm.

5 MeToabl UCNbITAHUN

Mepen Hayanom UCMLITAHUA Y4aCTHUKA UCNbITAHUS JOMKHEI cornacoBaTte Habop PY ans ucneitaHusa B
COOTBETCTBMKM C Tabnuuen 1. OHWM MOryT BbiTb OCHOBaHbI HA pPeKOMeHAauusax NocTaBLUMKa MW CMCTEMHBIX
TpebGoBaHusx 3akas4uka. Bce sHayeHWs cBA3aHbl C yAEenbHOW MMOTHOCTLIO TOKA, MOCKOMbLKY akTMBHASA MMo-
Laab pasnuyHbIX KOHCTPYKUMIA BaTapen ByaeT paanuyaTees. MNpu Heo6xoauMocTu MOXHO fobaBUTL onpeae-
NAeMble 3HaYeHns.

Tabnuya 1— Obpazeu chopmara 4nsa npeacTaBneHUsa HopMarnbHbIX paboymx YCHoBUA ANA UCNbITaHUA cucTemMsl BT

AHoOHOE W36bi- KatoaHoe N36bi- BxoaHas Bxopas WNameHeHue
y,q:nb;caﬂ CTE:M:_ TouHoe | AHogHas CT:XMO_ TouHoe | KatogHan TiMnea_ faBneHue zac;(op, feMOrlerszaaTypu
ANOTH ) Te | METPU- | o enenve | Touka METPU- | opnerne | Touka paTyp oxnax- Rk e

T&Ka J yeckoe b3 aHens | ks oG ueckoe | Lo arone B, "B oxnax- | oen | Adrowen fawouen
cM COOTHO- COOTHO- nawouen XUAOKocTW | xuakocTtwy dT,

LweHne Pin LeHne Pin KMOKOCTK ANQKOCTH il
0,05 XX YYY ZZZ XX Y.YY EZZ ZZZ — — Tz
0.1 XX Y.YY ZEZ XX Y.YY 7.7 27z - — ZZ
0,2 XX Y.YY ZZ.Z XX Y.YY ZZZ 7.7 — — ZZ
0,4 XX Y.YY ZZZ XX Y.YY ZZZ ZZZ — — ZZ
0,6 XX Y.YY ZLZ XX Y.YY 7.7 7.7 — — ZZzZ
0,8 XX Y.YY 7.7 XX Y.YY ZZ.Z 7.7 — — ZZ
1,0 XX YYY 7.7 XX Y.XY 7.7 7.7 - — ZZ
1,2 XX Y.YY ZZ.Z XX Y.YY ZL.L ZZ.L — — ZZ

[aBneHne oxna)xpgawuwen XWAKOCTW O0MKHO ObiTb onpefeneHo nocTaBWMKOM nnbo cormacoBaHo
y4yacTHUKamMu UcnbiTaHui. [ocneaoBaTenbHOCTb UCMNbITAHWIA, onpedenstowx YHKUMOHANbHEIE XapakTepu-
CTUKKM cucTembl BT3, NnpeacTtaeneHa B Tabnuue 2.

[nsa Bcex UCNbITaHUA cnedyeT KOHTPONMPOBaTL M PErMCTPUPOBAaTL BCE HAMNPSKEeHUs Ha TONNUBHbLIX ane-
MeHTax, 4Tobbl MOXHO BbINO NOAY4YUTb MUHUMATbHOE, MakcUManbHOe, cpegHee 3Ha4YeHWe W CTaHOapTHoe
OTKMOHEHUWEe 3TUX 3HAYEHMA. YYaCTHUKM UCNbITAHUA MOMYT HE KOHTPONMPOBaThL HanpsXeHWe oTAerNbHbIX ane-
MEHTOB, 1 3TO AOMKHO BbITh YKa3aHo B OTHETE.

Tabnuya 2— lNocnegoBatenbHOCTb MCNbITAHWA AN onpeaeneHns OyHKUMOHaNbHbIX XapakTepuCcTUK cucteMbl BT

MyHKT HavmeHoBaHWe ncnbiTaHus
5.2.1 [Monspu3aunoHHbIE UCNbITaHWs Npu PY

5.1 Weneitanne HPL,
5:2.1 MonapusaunoHHbIE UCnbITaHWUSA Npu PY
5.2.2 MonapuaauKMoHHBIE MCNBITAHWMA NpY AeduuunTe Kucnopoaa
523 MonspusauKMoHHbIE UCNbITaHWA NpW deduuuTe Bogopoaa
521 MMonapu3aunoHHble UCnbiTaHua npun PY

— McnbiTaHWe Ha MexaHWYECKYH YTEYKY
5:3.1 KMcnblTaHWe Ha YYBCTBUTENBHOCTL K Mogaye Bogopoaa
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OkoHYaHue mabnuupbi 2

MyHkT HaumeHoBaHue ncnbiTaHus
5.3.2 McnblTaHMe Ha YyBCTBMTENBHOCTL K pacxogy Bo3gyxa
5.3.3 McnblTaHMe Ha YyBCTBUTENBHOCTb K PAcX0O4y OXNa)aaloLlen XXUoKOCTK
5.3.4 WMcnbiTaHue Ha YYBCTBUTENBHOCTL K TEMMNEpaType TennoHoCUTens
5.3.5 WMcnbiTaHe Ha 4yBCTBUMTENBHOCTL K TEMMNEPATYpPe TOMKW POChl Ha Katoae
53.6 WMcnblTaHwe Ha YyBCTBUTENBHOCTE K AaBNEHWIO ra3a Ha kaTtone
5.2 Monspu3aalWoHHbIe UcnbiTaHusa npu PY
— McnbiTaHWe Ha MEXaHUYECKYH YTEYKyY
541 McnelTaHue npu nocTosHHON Harpyake 0,10 Alom?
5.2.1 Monapu3aaluMoHHbIe UCMbITaHusa npu PY
— McneiTaHWe Ha MEXaHWUHECKYIO YTEYKY
54.2 McnblTaHue npu nocTosiHHON Harpyske 0,80 Alcm?2
5.2.1 Monapu3auroHHble UcnbiTaHusa npu PY
— McnbiTaHe Ha MEXaHWUYECKYIO YTEYKY
5.541 CTyneHyaToe M3MeHeHue Harpysku ot 0,20 A/cm? go 0,80 Alcm?
552 IluHerHoe nameHeHue Harpysku ot 0,20 Alem? no 0,80 Alcm? co ckopocTteto 0,06 AlcmZ/c
5.2:1 Monspu3auWoHHble UcnbITaHus npu PY
— McnbiTaHWe Ha MEXaHWUYECKYIO YTEYKY

5.1 UcnbiTanue HPL

Llenb vcneiTaHns — onpegeneHve noTeHunana pasoMKHYTON Lenu, Hannyme KOpoTKOro 3aMblkaHus B
TOMNNVMBHOM 3MeMeHTE (TOMMMBHBIX 3MEMeHTax), onpeaeneHne CKoOpocTy, ¢ KOTOpoW Bogopon AnddyHaupyeT
yepes membpaHy, 1 obecneveHne 6a30BbIX AaHHBLIX ANs BYAYLLMX OMArHOCTUYECKUX UCTLITAHWIA Ha KOPOTKoe
3aMblkaHVWe/BHYTPEHHIOKW yTeuky. Paboure ycnoeusa gns ucneitaHua HPL| npueefeHsl B Tabnvue 3.

Xop ncneiTanua: 3aknyaeTcs B nogade H,/8030yx B NCNbITYeMbiil BrIOK, N3MEPEHNA HaNPSXKeHUs Xomno-
CTOrO X0Aa, BbIKMIOYEHWE BO3AYXa U NMOHWMKEHNE Hanpsix)xeHns anemeHToB HUxe 0,100 B Ha anemeHT.

Tabnuua 3— Paboune ycnoeus ong ucneitaHua HPL|

Mapametp Ycnoeue

Tonnwueo

Bogopoa

[Nopava Tonnumea

OKBKMBaNeHTHO yaernsHOoW nrnoTHocTu Toka 0,10 Alcm?

Okuncnurens Bosagyx

MNonaya okucnutens DKBMBANEHTHO yAenbHO NNoTHocTY Toka 0,10 Alcm?

Pacxon oxnaxparoLen KuaKocTm YcTaHaBNMBaeTCA Ha OCHOBE pacxoda TEMNIOHOCMTENA MpW MIOTHOCTU TOKa
0,1 Alcm?

OBLWKin NopaaoK AeNCTBUIA:

- yoepxaHue HPLL B TeveHre 1 MmuH;

- MpekpalleHre nogadu Bo3gyxa Ha kartof;

- JQoBefeHue HanpsKeHus Bcex anemeHToB Ao meHee 0,1 B;

- BOCCTAHOBMNEHWE UCXOOHOTO COOTHOLUEHWS TOMMWBA M OKUCIUTENS, 3KBUBANEHTHOrO NMIOTHOCTM TOKa

0,10 Alcm?;

- npoaosKeHune UCnbiTaHnA.
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5.2 Monapusauun

KnoueBbiM nokasarterneM 3KcnryaTalMoHHbIX BO3MOXHOCTER cucTembl BT3 siBNAeTcsa BonbTaMnepHas
XapaKkTepucTukKa nnn nonspms3auuoHHas Kpueas. B cnbiTaHnax, npeacTaBneHHbIX B HACTOSLWEM cTaHaapTe,
ee Nnony4arT Ha OCHOBE HamnpsKeHUs, USMEpPSIEMOT0 Ha YPOBHE OTAEeNbHbIX TOMNNMUBHLIX 3MEMEHTOB, YPOBHE
oTAensHoi BT3 unu Ha ypoBHe Bcel cucTemMbl BT3. O0Wmi BMA BONsTAMNEPHON XapakTePUCTUKN OTAEMNbHO-
ro TONMWBHOIO aNeMeHTa NPUBEAEH Ha PUCYHKe 3.

HanpsieHue anemeHTa

A —\

o

2
MnoTHOCTL TOKa, MA/CM

1 — TeopeTu4eckoe 3HavyeHne HanpsxKeHusa TONMNMBHOro anemeHTa 6es yyeta nonsapuaauun; 2 — obnacTb akTMBALWMOHHOW Nonapuaawum,
3 — obwasa nonspu3aumoHHaa noTeps HanpskeHus, 4 — obnacTb OMMYEcCKOW nonapusauuu; 5 — obnacTe KOHUEHTpauWOHHOW
nonspuaauun; 6 — kpuneasi pabodero HanpskeHus, V

PucyHok 3 — lNpumep nonapusaumMoHHON KpUBOW OTAENBHOrO TONMMBHOMO aNeMeHTa

[Mpy nocTpoeHUy TUMUYHON NONSPM3aLMOHHON KPUBOW MO OCY OPOMHAT OTKNAaAbIBAT U3MEPEHHOE UMK
ycpeoHeHHoe 3Ha4YeHue HanpshkeHus sqeiiku, 6atapeu unu cuctembl BT3, a no ocu abcuncc — COOTBETCTBY-
OLLYI0 YAEMBHY MMOTHOCTL TOKA UMK cUny Toka. [epenafbl HanNpsXXeHUs Mexay TONMUBHbIMK 3neMeHTamMu
OTHOCMUTENbLHO CPeiHero 3Ha4eHUs 1 MMHUMAarnbHOIo HarnpsbKeHWUst TOMIMBHOM 3NeMeHTa MOXHO onpenennTb
rpacuyeckn Ha NONSpM3aLMOHHON KPUBOW, OTMETUB Ha HEN 3HAYEHUS HanpsKeHU OTAENbHbIX TOMMUBHBIX
3NEeMEHTOB.

Bo Bpems npoeeneHnss NONsipU3aLMOHHBIX UCNBITAHUIA HAarpysky Ha cuctemy BT3 yeenuuueatot ¢ HPL
A0 MaKcumanbHOro YpoBHS, a 3aTem ymeHbluatoT obpatHo go HPL|, nonyyas B pesynbrate xapakTepucTuKn
«BOCXOOALLEN» M «HUCXOZALeW» nonapusauuun. [laHHble 0 HanpaeneHMn M3MeHEeHWUs1 Harpyskn Heobxoaumo
yKa3blBaTb B NPOTOKONE UCMbITAHUN.

5.2.1 MNMonAapn3aunoHHbIe UCcnbITaHUA npu PY

Llenb ucneiTaHuss — onpeneneHve nokasarenen pabotsl BT3 npu pasHbix NNOTHOCTSAX Toka. M3 nony-
UYEHHbIX OAaHHbIX UHTepronsLuMen MoxeT BbiTb NonyYeHa To4Ka MMKOBOW MOLLHOCTMU.

Xop vcnbiTaHus: NAOTHOCTE TOKA W pacxofbl peareHTOB yBEeNWYKMBAaloT, cornacHo Tabnvue 1 ycrnosui
npoBegeHus ucnbiTaHuin, ot yposHs HPLL o nony4yeHWs MakcumMarbHOW NIOTHOCTU TOKA, a 3aTeM YMeHblua-
0T C TEM Ke Wwarom Jo yposHa HPL:

- KaXXOyl0 KOHTPOMBHYH TOYKY BbILAEPXKUBAKOT B TEYEHNE 5 MUH;

- Touky HPL BblgepxunBaoT meHee 1 MUH;

- YBENMYEHUE NMOTHOCTY Toka npoeoasaT oT 200 MA/cM? [0 YPOBHS HAMNpPsKEHWs! TOMIMBHOTO 3NeMeH-
Ta 0,4B unM MakcumarnsHOro HanpsXXeHUsa UCMblTaTenbHOro cTeHaa, ¢ warom 200 MA/cm2.

[Mpu nageHun HanpsixeHUs TOMMUBHOMO AfleMeHTa HUXe MUHUMAaINbHO AONYCTUMOrO 3Ha4YeHWs, YCTaHOB-
neHHoro npounzsogutenem BT, ncnbiTaHne cnegyeT NpekpaTuTh.

5.2.2 MNMonapu3aunoHHbIe UCNbITAHUA NpU geduynuTe KNcrnopoaa

Llens ncneitaHns — onpefeneHue nokasatenen pabotel BT3 npu pa3Hbix NMNOTHOCTSAX TOKA B YCIOBUAX
peduunta kKucnopoaa.

Xop vcnbiTaHus: NAOTHOCTb TOKa W pacxXofbl peareHTOB yBEeNWYMBaloT, cornacHo Tabnvue 1 ycrnosui
NpOBEAEHWS UCMbITAHWIA (MCKMOYas YCNOBMA Ha KaTo4e, Kyda AomkHa nogaeaTtbes cmeck 10 % kucnopoga u
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90 % asota), ot ypoeHsa HPLl go nony4eHna makcumansHOW NIIOTHOCTY TOKA, a 3aTeM YMEHbLLLAKT C TeM e
warom 8o yposHs HPLL:

- KaXayt KOHTPOMbHYIO TOYKY BLIAEPXKUBAKOT B TEYEHUE 5 MUH;

- Touky HPL BblgepxuBaT meHee 1 MUH;

- yBenuyeHue NNoTHOCTW Toka npoeodaT ot 200 MA/cM? 1o YPOBHSI HanNpsbKeHUs1 TONMMBHOIO anemMeH-
Ta 0,4B nnu MakcuManbHOro Hanps»KeHWsa UCMblTaTenbHOro cteHaa, ¢ warom 200 MA/cm2.

5.2.3 lNMonAapu3auMoHHbIe UCNbITAHWA NpU geduunTe Bogopoaa

Llenb ncnbiTanusi — onpegenedune nokasatenen paboTel BT npu pasHbiX NANOTHOCTAX TOKA B YCHOBUSIX
neduuymta Bogopoaa.

Xo[ MCnbITaHWA: NMOTHOCTE TOKA W pacxofbl peareHToB YBEMUYMBAIOT, cornacHo Tabnuue 1 ycnosuia
npoBefeHUsl UCMbITaHWA, UCKITOYasa YyCNoBUS Ha aHode, Ha KOTOpLIM AoMmKHa nogaBaTbcsl CMeCcb, COCTaB KO-
TopoW npeacTasneH B Tabnuue 4.

Tabnunua 4 — CpaBHuUBaeMble TONMUBHLIE CMECH

Cmecb H,/N, Copepxanue Tonnuea, %
1 80/20
2 50/50

Kaxdblil TONNMBHBIA COCTaB UCNbITLIBAIOT C YHETOM CNedyLWUX YCNOBUA:

- KaXAylo KOHTPOMbHYIO TOYKY BLIAEPXKUBAKOT B TEYEHUE 5 MUH;

- Touky HPL BbigepxuBaT meHee 1 MuH;

- yBenu4yeHue NroTHOCTU ToKa npoeogAaTt ot 200 mA/cm2 fo YPOBHS HanpsxeHuda adenku 0,4B nnu mak-
CUManbHOrO HanpsXeHus UcnbiTatenbHoro cteHaa, ¢ warom 200 MA/cMZ,

[Mpwv nageHn Hanps»KeHUs TONMWBHOMO 3NeMeHTa HUXEe MUHUMAarbHO JOMYCTMMOro 3Ha4eHus, yCTaHoB-
neHHoro npoussogutenem BT3, ncneitaHve cnegyet NpekpaTUTh.

KoHueHTpauuu Tonnuea cnegyet M3MepsaTbL pacxogoMmepamu. HeobxoaoMmo nNpoBOOWTL KOHTPOIb KOH-
LleHTpaum1m1 YrIeKkUcnoro rasa B KaToAHOM rase, NpeBbILLIEHWE KOTOPON MOXET CBMAETENbLCTBOBATL O npobne-

Max B pa60Te BT u COﬂyTCTBYI-OLIJ,EI?I 3ITOMY noTepe Npon3BoanTeNnbHOCTH.

5.3 WMcnbiTaHUA HAa YYBCTBUTENBLHOCTL cucTeMbl BT3 K MaMeHeHW pa3nUYHbIX hakTopoB

5.3.1 WcnbiTaHMe Ha YYBCTBUTENbLHOCTL K Nogaye sogopoga

Llene ucneiTaHna — onpegenedne 4yBCTBUTENbLHOCTU BT3 K M3aMeHeHW0 nogayn Bogopoaa.

Xop vcnelTaHusa: nogadvy BOAOPOAa YMeHbLUAT corfnacHo Tabnuue 5 npu NoCTOSHHbIX MAOTHOCTSX TOKa
v npu PY. McneiTaHusa NpoBOAAT, BoIAEPXKUBASA KaxabIA Habop ycnorui B TedeHne 5 MuH. B cnyyae nageHus
YOEMbHOro HanpsKeHUs TOMMUBHLIX AYEEeK HUXKe AOMYCTUMOro 3Ha4YeHus, onpeaeneHHoro npouM3BoauTenem
cuctemMbl BT, UcnbiTaHWe NpekpaLanT.

Tabnuua 5-— YcnoBua ucnelTaHns Ha YyBcTBUTENLHOCTL BT3 K Nnogade Bogopoaa

nﬂpﬂ.ﬂﬁai;ﬂ;ﬁ?{ﬂzp e MnoTtHocTs ToKa, Alcm? KoathpuumeHTel M3bbiTka BOAOpPOAA Ha aHoae
1 0,05 1,67; 1,33; 1,25; 1,11
2 0,40 1,67;1,33; 1,25; 1,11
3 0,80 1,67;1,33; 1,25; 1,11
4 1,00 1,67;1,33; 1,25; 1,11
5 1,20 1,67;1,33; 1,25; 1,11

Bo Bpems aToM YacTu McnbiTaHU Heobxoanmo oTbupaTte Npobbl KATOAHBIX rA308 M5 KOHTPONS YPOBHS
CO,. Yeenunyenue yposHa CO, MOXeT ykasbiBaTb Ha npobnemel B BTO, KOTopble MOryT NpMBECTM K Heobpa-
TUMOMY CHWKEHWIO NPOU3BOAUTEINLHOCTHU.

5.3.2 WcnbiTaHue Ha YYBCTBUTENbLHOCTL K pacxoay Bo3ayxa

Llenb ucnelTaHus — onpegeneHne 4yBCTBUTENBHOCTU cucTeMbl BT3 K M3MEHEHWIO pacxoga Bo3ayxa.

12

GostExpert.ru
https://GostExpert.ru/gost/gost-70684-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67485
https://gostexpert.ru/gost/gost-70684-2023?utm_source=pdf&utm_medium=67485&utm_term=page

rOCT P 70684—2023

Xog vcnbiTaHus: n36bITOK BO3QyXa yMEeHbLaKT COrmnacHo TaﬁJ'IMLI,E 6 npun onpegeneHHbIX NoCTOAHHbIX
3Ha4YeHMAX NIOTHOCTK TOKa N Npo4YMUxX napameTpoB COrmMacHoO PY, BblOoepXXuBas Kaabln Haﬁop yCJ'IOBVII?I B Te-
YeHue 5 muH. B cnyydae nageHund yaoernbHOro HanpaXeHuAa TOMJNMBHBIX AYeeK HMXe JOoNYCTUMOro 3Ha4YeHuA,
onpegeneHHOro npounssoaunTenem CUCTeEMbI ETS, ncnbiTaHMe NpekpawawT.

Tabnuya 6 — YcnoBus UCMbITaHWA Ha YyBCTBUTENBHOCTL BET3 K pacxody Bo3gyxa

nopﬂmﬁi:jg?_map cepun MnoTHOCT Toka, Alcm? KoadhdpmumeHTbl n3bbiTka noaaqu Bosayxa
1 0,05 2,00;1,50; 1,25; 1,11; 1,05
2 0,40 2,00; 1,50; 1,25; 1,11, 1,05
3 0,80 2,00; 1,50; 1,25; 1,11; 1,05
4 1,00 2,00; 1,50; 1,25; 1,11, 1,05
5 1,20 2,00; 1,50; 1,25; 1,11; 1,05

5.3.3 UcnbiTaHWe Ha YYBCTBUTENbLHOCTL K pacxoAy oXnaxaalLlen )UAKOCTH

Llenb ucneiTaHua — onpegeneHune YyBCTBUTENbLHOCTU BT3 Kk pacxogy oxnaaarLen >XUOKOCTH.

Xop vcnbiTaHusA: pacxoq TeNNOHOCUTENA B cucTeMe oxnaxaeHua BT3 yBenuumBatoT cornacHo tabnu-
ue 7 npuv onpegeneHHbIX NOCTOSHHbIX 3HA4Y€HMAX MNOTHOCTM TOKA U BCEeX NPO4YMX NapaMeTpOB B COOTBETCTBUU
¢ PY. JonyckaeTcsa Bblpa}aTb pacxoibl TENMOHOCUTENS B pasHuUe ero Temneparyp Ha Bxode W Bbixode 13
BT3. Kaxgblin Habop ycnoeuii, cornacHo Tabnuue 7, BoIAEPXKUBAKOT B TEUEHUE 5 MUH.

Tabnuua 7 — YCnoBWS UCMbITAHWA Ha YYBCTBUTENBHOCTb K pacxony OXNaXkaaKLLen X1aKkocTm

napﬂmai:ﬂ%?;l;p cop MnoTHoCTL Toka, Alcm? Pacxop oxnaxpgawLen }XUuaKkoct Ha Bxoge B BT3
1 0,40 PY-10%, PY, PY+10%
2 0,80 PY-10%, PY, PY+10%
3 1,00 PY-10%, PY, PY+10%
4 1,20 PY-10%, PY, PY+10%

Mpu obpaboTke pe3ynbLTaToB UCMbITaHUA HeOBX0QMMO paccyMTaTh WM yKasaTb B NPOTOKOME WCMbITaHUA
MCNONb3yeMbI pacxol OXNaXOawollen XUOKOCTU HA eOWHUYHLIA TOMMUBHLIA 3NemMeHT. B cniyyae nageHus
YAEMNBLHOMO HAaNpsKeHUs TOMMMUBHBLIX SIYEEK HUKE AO0MYCTUMOro 3HAaYeHWs, OnpefeneHHoro Npou3soauTenem
cuctemsbl BT3, ncnbiTaHWe NpekpaLwatoT.

5.3.4 UcnbiTaHWe Ha YYBCTBUTENbHOCTb K TEMMEpaType TennoHocUTens

Llerb ucneiTaHua — onpefefnieHre 4yBCTBUTENbHOCTM BT3 K BXOQHOW TemnepaTtype oxnagarLlen
KUOKOCTM.

Xo[ vcneITaHua: TeMnepaTypy TENMOHOCUTENA B CUCTEME OXnaxAeHwus nepen BxonomM B BT3 noBbi-
LWAT NpKU onpeaeneHHblX NOCTOAHHbLIX NMIOTHOCTAX ToKa. [py BbINOMHEHWUN UCMbITAHUSA HEOBX0OMMO KOppPEekK-
TpoeaTk 06paboTky BXOOALLMX razoB Npu U3MEHEHWW TEMMNEPATYPbl OXNaXAaKLWEN XUOKOCTU Tak, YToObI
MX BIAXHOCTb MPU KaXOoM UCTMbITAHUK HEe MEHsMNach, a Bce Npoyue napaMmeTpbl CUCTEMbI YCTaHaBMUBAKT B
cooTtBeTcTBMM C PY. Kaxkabln Habop ycrnoBuii cornacHo Tabnvue 8 BelgepXMBatoT B TeHeHWe 5 MUH.

Tabnwnu ua 8 — YcnoBusa ucnelTaHua Ha HYBCTBUTENBHOCTb K TEMNEpPATYpPe TENMOHOCUTENA

HODHHK%;I:IITF;TED cephn MnoTHocTb Toka, Alcm?2 BxogHas Temnepatypa oxnaxgawluen xuakoctu, °C
1 0,40 PY-10 °C, PY-5 °C, PY, PY+5 °C
2 0,80 PY-10 °C, PY-5 °C, PY, PY+5 °C
3 1,00 PY-10 °C, PY-5 °C, PY, PY+5 °C
4 1,20 PY-10 °C, PY-5 °C, PY, PY+5 °C
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KoHeuHbIi BLIGOP YCNOBWiA UCTIbITaHMS (MTOTHOCTEL TOKA, BXOAHYH TeMrnepaTypy oxXnaxaarolen )MugKko-
CTW) ONpeaensioT y4acTHUKM UCMbITaHWA B 3aBUCKUMOCTU OT B1UAA U TUNa KoHCTpykuun BTO. B cnyyae nageHus
YOENbHOTO HaMNPSKEHUA TOMMUBHLIX AYEEK HWKe OOMYCTUMOrO 3Ha4YeHWs, ONpeaeneHHoro Npou3soauTenem
cucTeMbl BT3, UcnbiTaHWe NpekpaLLatoT.

5.3.5 WcnbiTaHWe Ha YYBCTBUTENLHOCTL K TEMMepaType TOYKU pochl Ha KaToae

Llenb vcnbiTaHus — onpegenexHve YyBcTBUTENLHOCTU BT K TemnepaTtype TOYKM pockl rasa, nogasae-
MOro Ha KaTog,.

XoA MCnbITaHUs: TOYKY POCHLI MOCTYMNAMLWEro Ha KaTod rasa M3MeHsIoT Npu NoCTOAHHOM TOKe, perynu-
pys, cornacHo Tabnuue 9, HAaCTPOWMKM CUCTEMbI YBNAXHEHWUS ra30B UCMLITATENbBHOMO CTEHAA WU OCTaBNsAs BCe
npo4ne napameTpbl CUCTEMbI COOTBETCTBYOLWMMK PY. Kaxkablidi HaGop ycrnoBuil Npy UCNbITAHWKU BbIAEPXKUBA-
0T B TeueHue 10 MUH, MOCKOMbLKY NPpW PeryniupoBaHuy BraxHOCTU BXOAALWEro ra3a HeobXo4MMO YUUThIBATb
OVHAMWUKY YBNaXHEHUs Kak ycTpoicTea 06paboTki rasoB UCNbITaTeNbHOro o6opyaoBaHus, Tak u camoin BT3;
04HAaKO YYaCTHUKaMK UCMLITAaHUS MOXET BbITb COrMacoBaHO MHOE BPEMS BbIOEPKKH.

Tabnwuua 9— Ycnosua UcnelTaHWa Ha YYBCTBUTENBbHOCTb K TEMNEPATYPE TOYKM POCbI Ha Katoge

nor’”“ﬂif_’:g%ﬁﬂ? e MNoTHOCTL Toka, A/om? Touka pocel Ha Katone
1 0,10 PY-5 °C, PY, PY+5 °C
2 0,40 PY-5 °C, PY, PY+5 °C
3 0,80 PY-5 °C, PY, PY+5 °C
4 1,00 PY-5 °C, PY, PY+5 °C
5 1,20 PY-5 °C, PY, PY+5 °C

Onana3oH uCnbITYeMbIX TOYEK POChbI MOXET BbiTb CKOPPEKTMPOBaH B 3aBMCMMOCTM OT WCMbITYEMOW
BT3 — ato HeobxooumMo onpefenuTs y4acTHMKaM MCNbITAHWMIA 00 Hadyana ucnbitannda. Crnegyet cobnogatb
OCTOPOXHOCTb MPW BbINOMHEHWW 3TOMO WCMNbITAHUA, Tak Kak 3TO MOXET NpUBEecTW K noepexageHuio bBT3. B
cnydyae nageHus yOenbHOro HanpsKeHWs TONMMBHLIX AYeeK HbKe AOMYCTUMOro 3HavyeHwus, onpedeneHHoro
npounaeoguTenem cucteMbl BT, McnbiTaHWe NpekpallakoT.

5.3.6 UcnbiTaHue Ha YYBCTBUTENbLHOCTL K AaBNeHUIO ra3a Ha Katoge

Llenb ucnelTaHua — onpegeneHne 4yBcTBUTeNbHOCTH BT3 K M3MeHeHWo JaBMneHns rasa Ha KaToge.

Xoa vcnblTaHus: OaBneHue ra3a, NogaBaemMoro Ha Katog, YBenu4MBalT Npu MOCTOSIHHOW MIOTHOCTH
TOKa U MpW COOTBETCTBMM Npo4vmx napametpoB PY. Kaxabid Habop ycrnoBuWiA NCMbITAHWIA, B COOTBETCTBUM C
Tabnuuei 10, BbIAEPXKUBAKOT B TEYEHNE 5 MUH.

Tabnuua 10— Ycnosusi UCMbITaHWA Ha YyBCTBUTENbHOCTE BT3 K AaBneHWo ra3a Ha kaToae

ﬂopﬁﬂK?ﬂzzﬁTl;iw;eﬁp cepum MnoTHocTb Toka, Alcm? [asneHve rasa Ha katoge, klla
1 0,10 PY-30 %, PY, PY+30 %
2 0,40 PY-30 %, PY, PY+30 %
3 0,80 PY-30 %. PY, PY+30 %
4 1,00 PY-30 %, PY, PY+30 %
5 1,20 PY-30 %, PY, PY+30 %

,D,MaI'IEiSOH WCMbITbIBAEMbIX OABNEHUA MOXKeT BbITb oTperynupoeaH B 3aBUCUMMOCTHU OT MCMNbITbIBAEMOW
cuctembl BT3 — aTto HQOGXD,EIMMO onpeaernintb y4acTHUKam UCMbITAHUA 00 Hadana wucnelTaHui. B cnyyae
nageHnsa yoernbHOro HanpsaxXeHud TONNMMBHbIX A4eeK HUXe JONYCTUMMOro 3Ha4eHuA, onpegeneHHoro npomna3eo-
anTenem cUcTemMbl BT3, ucneitTaHue npeKpawlarT.

5.3.7 UcnbiTanue Ha HYYBCTBUTENbHOCTL K TEMNepaType TO4YKN pOChbl Ha aHoge

Lle]'lb ncnblTaHA — onpegeneHne YyBCTBUTENBLHOCTU BT3 k Temneparype TOYKK pOoChl rasa, nogaBae-
MOro Ha aHoj.
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XoZ UCnbITaHUS: TOYKY POChl MOCTYNAaKLLEro Ha aHoA rasa M3MeHsII0T NPK NOCTOSIHHOM TOKe, perynupys,
cornacHo Tabnuue 11, HACTPONKU CUCTEMBI YBINAXKHEHWUS rA30B UCNBITATENBHOIO CTEHAA W OCTABMAS BCe Npo-
YyMe napameTpbl CUCTEMbl COOTBETCTBYHOLWMUMK PY. Kaxabiii Habop ycrnoBui npu WCNbITaHUW BblAEPKUBAOT
B TeueHre 10 MVH, MOCKOMNbKY MpU pPerynupoBaHUW BNaXHOCTHM BXOAALLEro raza HeobxoauMo yuuTeiBaTh AW-
HaMWKy yBraHEeHUsl Kak ycTpoWcTBa obpaboTku ra3oB McMbiTaTenbHOro obopyaoBaHus, Tak U camon BT3;
OZHAKO Y4aCTHUKAMW UCTbITAHWSA MOXeT BbiTe COrMacoBaHO MHOE BPEMS BbIOEPKKM.

Tabnwu ua 11 — YcnoBums ucnbiTaHusa Ha YYBCTBUTENBbHOCTb K TEMNEpaType TO4KKM POCkl HA aHoOe

nop"ﬂ“ai;ﬂ;';"l’:;p cepuu MnoTHocTs Toka, Alcm? Todka pockl Ha aHofle
1 0,10 PY-5 °C, PY, PY+5 °C
2 0,40 PY-5°C, PY, PY+5°C
3 0,80 PY_5 °C, PY, PY+5 °C
4 1,00 PY-5°C, PY, PY+5 °C
5 1,20 PY-5°C, PY, PY+5°C

[vnanasoH MCnbITyeMbIX TOYEK POCbI MOXET ObITb CKOPPEKTMPOBAH B 3aBUCMMOCTM OT WCMLITYEMOWR
BT3O — 370 HeoOXoOAUMO OnpedenvTb Y4acTHUKaM MCNbiTaHUIA A0 Hadvana ucneltaHus. Cnegyet cobniogaTthb
OCTOPOXHOCThL NPW BLIMOMHEHUN 3TOM0 UCTMLITAHWS, TaK KaK 3TO MOXeT NpUBECTH K NorpexaeHuto BT3. B cny-
Yae nageHus yoernbHOro HanpseHus TOMMMBHbLIX AYEEeK HMKe AONYCTUMOro 3Ha4YeHus, onpeaeneHHoro npo-
napoguTenem cuctemMbl 6T, UcnbiTaHME NpeKpaLlaoT.

5.3.8 UcnbiTaHWe Ha YYBCTBUTENbLHOCTL K 1aBMEHUIO rasa Ha aHofe

Llenb ucnbiTaHua — onpegeneHne YyBCTBUTENbLHOCTU BT K MBMEHEHWIO AABMNEHWS rasa Ha aHofde.

Xofg uCnbITaHWA: JaBreHne rasa, no4asaemMoro Ha aHog, yBenu4nBsarT Npu NoCTOSHHOW NNOTHOCTK TOKa
M Npy COOTBETCTBUWM NpoYMx napameTpoB PY. Kaxgoe ycnoBue ucnbiTaHWs, B COOTBETCTBUM ¢ Tabnuvuen 12,
BbIOEPXKMBAKOT B TEYEHUE D MUH.

Tabnuya 12 — YcnoBusa ucnbiTaHua Ha YyBCTBUTENBHOCTE BTO Kk AaBneHwo raza Ha aHoae

HODHE'K?;;":T"'&Z“;? cepin MroTHocTL Toka, Alom? [asnexuve raza Ha aHoge, kla
1 0,10 PY-30%, PY, PY+30%
2 0,40 PY-30%, PY, P¥Y+30%
3 0,80 PY-30%, PY, PY+30%
£ 1,00 PY-30%, PY, PY¥Y+30%
5 1,20 PY-30%, PY, PY+30%

ﬂ,manasoH MCNbITbIBAEMbIX SABNEHUA MOXET BbITh oTperynnmpoBaH nHa4de, B 3aBUCUMOCTKW OT UCNbITbI-
Baemol cuctemol BT3, — aTo AOJTKHO ObITb onpegeneHo y4acTHUKamMu NCNbITAHWIA 0O Ha4ana McrnblTaHWIA.
B crniydae nageHunsa yoenbHOro HanpsaXxeHud TormnmMeHbIX A4eeK HKXe JOoNYCTUMOro 3Ha4YeHuA, onpederneHHoro
npounisoguntTenem CUCTEMbI BTG, ncnbiTaHMe nNpekpawarT.

5.4 UcnbiTaHUa Npu NOCTOAHHOW Harpyske

5.4.1 WUcnbiTaHKe Nnpu NnocToAHHOW Harpy3ke 0,10 Alcm?

Llenb ncnelTaHa — oueHKa cTabuNbHOCTW HanpskeHua BbTO Ha 4NMTEeNbLHOM XONOCTOM Xo4e NP HU3-
KOW NIOTHOCTK TOKa.

Xoa ucnbiTaHus: pexum paboTtbl BT3 npu noctosiHHOW nnoTHocT Toka 0,10 Alcm? BblOEPXKNBAKT B
TedeHue 8 4, nNpu 3HaYeHWsAX NpoYux napameTpoB cornacHo PY. [JaHHble 06 OTKNOHEHWSX B HanpshKeHUK
PErnmcTpupyroT B NPOTOKOINE UCMbiTaHWA. B criydyae nafeHus yaenbHOro HanpsbkeHWUs TOMMUBHbLIX SYEEK HUXe
JOMYyCTUMOro 3HA4YeHWs, ONpefeneHHOro Npon3eoanTeneM cuctemMel BT3, ucneiTaHne NpekpallaroT.
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5.4.2 WUcnbiTaHWe Nnpy NOcToAHHONW Harpy3ske 0,80 Alcm?

Llenb ncnbitaHua — oueHKa cTabunbHOCTU HanpsikeHust BT3 Ha OnUTenbHOM XONOCTOM XO4e MNpW Bbl-
COKOW NIOTHOCTM TOKA.

Xoa vcnblTaHuaA: pexxuMm paboTel BT3 npu noctosHHOW nnoTHocTK Toka 0,80 Alcm? BLIOEPXKNBAIOT B
TedyeHue 8 4, Npu 3HAYEHUSIX NPOYMX NapameTpoB cornacHo PY. [laHHble 06 OTKMOHEHWSIX B HaMpsiKeHuw
PErucTpupytoT B NpoTOKONe UcnbiTaHuil. B cnyvyae nageHms ygenbHOro HanpseHusa TOMMUBHbBIX SYEeEK HKe
LOMYCTUMOTO 3Ha4YeHWA, ONpeaeneHHoro NPou3BoaMTenem cuctemsl BT, UcnbiTaHWe NpekpaLLatoT.

5.5 WUcnbiTaHUA Npy QUHAMUYEeCKOW Harpyske

5.5.1 CtyneH4aToe uameHeHue Harpyaku ot 0,20 Alcm2 no 0,80 Alcm?

Llenb ucnelTaHna — oLeHKa peakuuun cuctemsbl BT3 Ha cTyneH4yaToe M3MeHeHUe Harpy3ku.

Xopa ucnbiTaHua: pabotawwyo cuctemy BT npu PY Bbigep:kueawT npu nnotHocty Toka 0,20 Alcm?
B TedeHWe 10 MWH, Nocne 4Yero cTyneH4YaTo W3MEHST Harpy3ky A0 COOTBETCTBYILWEN NNOTHOCTM TOKa
0,80 A/cm2, BbigepxuBasi ee B TedeHue 10 muH npu PY. Janee Harpysky cTyneH4aTto uamensiot go 0,20 Alcm2,
Mepen cTyneH4YaTbiMKM U3MEHEHUSIMW HArpy3ku AOMKHbl BbITh ycTaHoBNeHb! PY. OnucaHHyto nocnegoBaTenb-
HOCTb OEWCTBWIA NOBTOPSIOT TpW pasa. B cnyvae nageHus ygernbHOro HanpsikeHus TOMIMBHBLIX SYeek HuKe
OOMYCTUMOrO 3HaYeHUs, onpeaeneHHoro Npou3BoanTeneM cucteMsl BT3, UCMbITAaHUE NPeKpaLLakoT.

5.5.2 IluHenHoe nameHeHWe Harpy3ku ot 0,20 Alcm? go 0,80 Alcm? co ckopocTbio 0,06 Alcm2/c

Llens ncneiTaHua — oueHka peakuuu cuctembl BT3 Ha NMHERNHOe M3MEeHEHWE Harpy3ku.

Xopn wenbiTadus: pabotatowyo cuctemy BT3 npu PY BoigepxnBatoT npu nnotHocty Toka 0,20 AlcmZ B
TedyeHue 10 MUH, Mocne Yero NMMHeWHO NOBLIWAKT HAarpy3ky 40 COOTBETCTBYOLWEN NnoTHocTK Toka 0,80 Alcm?
co ckopocTbkto 0,06 Alcm?/c, BblAepXUBasa OOCTUTHYTOE 3HadeHue B TedeHre 10 muH npu PY. [lanee Harpysky
TIMHEWHO MOHWXAKT C TOMW Xe cKkopocTeio o 0,20 Alcm2. Mepen N3MEHEHUSIMIW HArpy3Kn OOMKHBI ObITh yCTa-
HoBneHbl PY. OnucaHHyo nocrnegoBatenbHOCTb AEeWCTBUA NOBTOPSAKT TpW pasa. B cnyyae nageHus yoensHo-
ro HanpsHKeHWsA TOMMMBHbLIX AYEeeK HKe AONYCTUMOro 3Ha4YeHus, onpegeneHHoro NpoM3BoanTenem cUcTembl
BT3, ncnbiTaHue npekpawlatoT.

6 Cbop, obpaboTka u npeacTtaBneHue AaHHbIX

6.1 YnpaBneHue OaHHbIMU

6.1.1 XpaHeHUe SaHHbIX

BxogHble curHanbl 0T obopyaoBaHWs OOMKHbLI XpaHUTbCS, YTOObl obecnevynTs BO3MOXHOCTbL aHanuaa
OaHHbIX NOCIe UCMBbITaHUIA 8 NPUMEHEHUS HOBLIX KanubpoBoK. Pe3yneTaThl pacyeToB M e4UHULbI N3Mepe-
HMA NpMOOPOB TakkKe AOMKHbI ObITb COXPaHEeHbI.

6.1.2 Py4yHoi c6op AaHHbIX

BonbLuMHCTBO Nporpamm Ana UCNbITAHUA NpegycMaTpuBaloT pyyYHon cbop gaHHbIX. B Takux cnyyasx B
NPOTOKONe O0MKHbl DbiTh yKasaHbl cobMpaemble OaHHble, MEeCcTO NMPOBEAEeHUS UCMbITaHUIA, gaTta, Bpems, Cu-
cTeMa chopa JaHHbIX M COXpaHeHHble AaHHbIe.

6.1.3 [JocToBepHOCTL pe3ynLTaToB

Ecnv Bo Bpems npoBegeHUa UCMbITAHWA UMW BO BPEMSA aHanuM3a MonyyYeHHbIX OaHHbIX 0BHapyxeHo
HECOOTBETCTBUE, BNUSAKOLLEE HA JOCTOBEPHOCTL PE3ynsTaToB, TO NOMYyYeHHBIE OaHHbIE OOIMKHbI BbITe CKOp-
PEKTUPOBAHBI.

6.1.4 MpoToKonbl UCNLITAHWNA U pe3ynbTaThbl

3anuncu ncnbiTaHWIA BKIKOYAKT AaHHble, MOSTyYeHHble B 3NeKTPOHHOM BUAE, AaHHble, 3anncaHHble Bpy4-
HYt0, HAOMOOEeHNsA 33 MCNbITAHWUSMW M MPOTOKON MCMblTaHWA. Bce gaHHble M HabnogeHus, nonyyYyeHHble BO
BpeMs NPOBEPKX NMPOU3BOAUTENLHOCTU, AOMKHbLI BbITE COXpaHeHb! 1 BbITs BOCMPOM3BOAUMBIMUK 1 AOCTYMHbI-
MW ANS BCEX Yy4aCTHUKOB UCMLITAHUNA.

Bo Bcex cnyyasx peadynsrathl UCMBITAHWUA OOMKHBI ObITh NPeAcTaBNeHbl Kak pe3ynstaT pacyeTa Ha oc-
HOBE HenoCpenCTBEHHbIX PesynbTaToB WUCMbITAHUIA C Y4eTOM MOMNPaBoK Ha NpMMeHsiemMble Kanmbposku o6o-
pyLOBaHWUS U HA OTKITOHEHUS! YCMOBUIA UCTbITAHWA.

6.2 ®opmynbl U pacyeTbl

OI'IpE,D,EJ'IEHVIE npoun3BoaNTENbHOCTHA BT3 moxeT ObiTb BbINOMHEHO Takke nyTemMm pacdHera HeKOTOpbIX
XapakKTepunucTtuK Ha OCHOBE M3MEPEHHbLIX napamMmeTpoB. MEMepEHHble 3Ha4YeHWs OOMKHbl ObITh ycpeaHeHbl N3
HECKOINbKUX HaﬁﬂfO,EleHHIﬁ, cAenaHHbIX BO BPeMs O4HOro ucneitaHus. B cny4yae H906XD,EIHMOCTVI, anAa MUHKU-
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MU3aLUMM NOTPELUHOCTEN, AOIMKHBI NPUMEHATHCS PasfMYHbIE MOMPaBOYHbIE KO3IMMULNEHTbI, YYUTbIBAKOLLINE
BMWSIHWE WUCMNbITAaTENbHOrO 060pPYAOBaHUA M YCNOBWUIA UCNbITAHWS Ha BbluMcnsemble napameTtpbl. Ecniv npu
ucnbiTaHuM cuctemy BT3O 3anyckatoT HECKONbKO pas, pesynsTUpYrLLMe NoNspu3alnoHHbIE KpUBLIE JOMKHbI
ObITb NpeacTaBNeHsbl OTAENBHO MO KaXA0oMY 3anycky. [Mpu nonyyYeHnn COMHUTENBHLIX PE3YNLTaTOB UCTbITaHUS
HeobXoOQMMO NOBTOPUTL NPOBEAEHUE UCMLITAHWUS UMM UCKMIOYUTE NONYYEHHbIE JaHHBIE U3 PACYETOB.

6.2.1 NMnoTHoCTL TOKa cucTeMbl BT3 U cpegHee HanpsXXeHue 3NeMeHTa

AlnoTHoCcTL Toka cnuctembl BT3 Jg1q, MA/CMZ, BLIYMCASIIOT MO dopmyne

J _ lepT3 - 1000 (1)
BT == —g—

roe "cE.TS — cuna Toka, BelpabaTbiBaemMoro cuctemoin BT3, A,
2

A — akTMBHasa nnowagb e4MHUYHOTO TOMSIMBHOTO 3f1IeMeHTa, CM~<,

Cpe,JJ,Hee HanpsxeHne eAMHUYHOTO TONINMBHOTO 3remMeHTa UCp’ B, BbluMCNSAOT Mo cbopmyne

_Ueet 2
Ugp = eBT2, (2)
rae U gty — HanpshkeHwe cucTeMbl BT3, B;
N — KONM4ecTBO TOMMUBHLIX 31eMeHToB B cucteme BT3.
6.2.2 BbixogHas anekTpuyeckasa MowHocTe BT3

MowHocTb cuctembl BT3 P.gT3: KBT, fiBNSIETCH OCHOBHOW BbIXOAHON MOLLHOCTBIO CUCTEMbI BT3 TO-
NIMBHbLIX 3NEMEHTOB, KOTOPYHO BbIYUCNAKT NO dopMyne

lebT3 - UchT.
P = %, (3)
rae l.gr3 — cuna ToKa, BbipabaTbiBaemoro cuctemon 6T3, A;
U.gTs — HanpskeHne cuctemsl BT3, B.

6.2.3 KNQ cuctembl BT3
KO cuctemsl BT3 ".5Ta %, BBIYMCAAOT No hopmyne

P
NeBT :—Q::E,’Ti\i -100%, (4)

rae P.g13 — MOLWHOCTL CUCTEMBI BT3, kBT;
QH — HU3LWasa TennoTta cropaHus sogopoaa, 120000 kx/kr;
M. — maccoBebiil pacxod notpebrieHuns Cyxoro BoAopoaa, Kr/c.

6.3 ®Popma npoTokKona ucnbiTaHUsA

MpoTokon ucnbiTaHusa odopmMmnsaoT B cooTBeTcTBMM ¢ TOCT P 58973.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumepbl nocrtynarowux B CUCTeMy ra3oB

Cocrag razsa, nocrynatwLwero N3 yCtTaHoOBKM aBTOTEPMNYECKOIo pI./ICbODMIAHFa B Ka4yecTBe TOonnea:

Bonopon (H5) 42 %06
Yrnekucneiii ras (CO,) 19,5 %06
Boga (H,0) 6,5 %06
Aszort (N,) 32 %06
YrapHbiii raz (CO) 10-100 ppm o6.
Metar (CH,) 500 ppm o6.
Ammuak (NHz) <1 ppb 06.
Ceposogopog (H,S) <1 ppm 06.
[aHHbIM cocTaB OCHOBaH Ha CMEAYHLINX YCIIOBUAX:
OTHoweHWe napa K yrnepoay 33
OTHOLleHWe BO3OyXa K TONMUBY 16,1
Crexvometpuyeckuin koadpduumneHt — ATP 0,28
KoachconumneHT n3bbiTka TOoNnMea 3,6
CocTaB cTaHgapTHOrO Bo3ayxa Ans nogadu OKUCNUTens:
Kucnopon (O,) 205+2%
Bopga (H,0) <1 ppmv
Yrnekucnbiii ras (CO,) <0,5 ppmv
YrapHeiii raz (CO) <1,0 ppmv
Okcug asota (NO,) <0,2 ppmv
Hwokeuna cepsl (SO, ) <0,1 ppmv
CymMmma yrnesogopoaos <0,5 ppmv

OcTaTtok — asoT
CopepaHue razoobpazHoro a3oTa B NpodyBOYHOM rase:

N, 299,999 %
Kucnopog (O,) <2 ppm
Bopa (H,0) <2 ppm
Yrnekucnelii ras (CO,) <0,5 ppm
YrapHbii ras (CO) <0,1 ppm
Cymma yrneBogoponoBs <0,5 ppm
Oxkcup asota (NO,) <0,02 ppm
Hwvokena cepel (SO,) <0,005 ppm
®Topuna cepbl (SFg) <0,001 ppm

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70684-2023

22 /24


https://gostexpert.ru?utm_source=pdf&utm_medium=67485
https://gostexpert.ru/gost/gost-70684-2023?utm_source=pdf&utm_medium=67485&utm_term=page

rOCT P 70684—2023

MpunoxeHune b
(cnpaBo4Hoe)

PEKOMeH.ﬂyEM bleé MecTa N3MepeHnA

[o Havana vcnbiTaHWA y4acTHUKaMu UCNbITaHWIA OOMKHbI BbITh OnpedeneHbl paMki UCNbITAHWA KOHKPETHON CU-
ctembl BT3. [lanee npueeneHs! 00LlLMe pekOMeHAaLMM OTHOCUTENBHO MECT pa3MeLLeHns n3MepuTensHbIX NprubopoB npu
W3MEPEHWUW ONPefeneHHbIX NapaMeTpoB.

B.1 Pacxop raza Ha Bxoge

BxonHble NOTOKW TONMNWBA U OKUCIWTENSA CreayeT M3MepaTh Nepen yCTaHOBKaMK YBNAXHEHWUS, NMPU UX Hanu4yuu.
370 cBA3aHO C TEM, 4YTO BOMBLUMHCTBO YCTPOWCTB M3MEPEHWUA pacxoda nroxo paboTalT npy BLICOKUX 3HAYEHUSAX BMAX-
HOCTW razoB.

5.2 OaeneHue u Temnepartypa rasa

HaeneHve u Temnepartypy rasza crnegyet U3aMepsiTb HENOCPEACTBEHHO Nepes BXOA0OM B UCMbITLIBAEMYIO CUCTEMY U
HENOCPEOCTBEHHO MOCMe BbIXOOa U3 Hee. 3TU MU3MEPEHUs CriedyeT NPOBOAMTL KaKk MOXHO Bnvbke K razoBbIM LUTYLIEpaM
cuctembl BT3.

B.3 BnaxHocTb rasa Ha Bxoge

OTHOCUTENBHYI BMAXHOCTb UMK TOYKY POCHI HEOBXOAUMO W3MEPATH HEMOCPEACTBEHHO NEPEe BXOOOM B CUCTEMY
BT3. 3T namepeHua cnegyet NPOBOAUTL Kak MOXHO Brivike K ra3oBbiM LWITYLEpaM cuctembl BT3.

B.4 CocTaB rasa Ha Bxoge

CocrTag rasa Tonavea 1 OKUCNUTENS Ha BxoAe HeobBXoOuMOo yCTaHaBNMBaTL U M3MEPATL B YCTPOWCTBAX, BbICTYNa0-
LMX B POMK ra30BLIX CMECUTENEN.

B.5 MNMoTtok oxnaxpgarLwen XKugKocTu

[MoToK oxnaparowen XUAKOCTU HeOBX0OMMO M3MEPATL HWKE MO MOTOKY MOCNEe BCEX YCTPOWCTB PErynvupoBaHna
TemMnepaTyphbl, pacLUMpUTENbHbIX BAYKOB MM HACOCOB.

5.6 [aBneHWe U TeMnepaTypa oxnaxaarLlen XUOKOCTHU

[aBneHve n TemnepaTypy oxnaxkoatoLent XXMOKOCT HeoBX0aAMMO M3MepPATh HENMOCPECTBEHHO Nepes BXOA0M B CU-
ctemy BT3 1 HenocpeOCcTBEHHO Nocne BbiIXoAa U3 Hee. TN U3MEPEHUS criedyeT NPOBOAUTL Kak MOXHO DrmKe K rasoBbIM
WwTylepam cuctemel BT3.

B.7 MpoBoaMMoCTb oxnaxgarLwen KUOKocTu

OneKTponpoBOAHOCTL OXNaX4arLLen XUAKOCTU HEOOX0OMMO NEPUOOMYECKU N3MEPATL B CUCTEME NO4AYM OXIaX-
JalLen KuaKkocTu.

B.8 HanpsxeHue NOCTOAHHOrO ToKa cuctembl BT

HanpsikeHne BT3 gomkHO BbITe U3MEPEHO Ha KneMmMax cbopHOM LWKWHEI BaTapen TONMWBHBIX 3NEeMEHTOB.

B.9 TemnepaTtypa TONNMMBHOIO 3neMeHTa

TemnepaTypy OTAENbHbBIX TOMNSIMBHBIX 3NIEMEHTOB MOXHO ONpeaenvTb, N3Mepsas TeMnepaTypy NOBEPXHOCTM COOT-
BETCTBYIOLIEN pasgennTenbHOW NnacTuHbl, KOTOPYIO MOXHO M3MEpUTE OOHOBPEMEHHO B HECKOMBKWX MECTax BHYTPWU To-
NAVBHOTO 3NeMeHTa.

B.10 Tok 6aTtapeu TONNMUBHLIX 3NEMEHTOB

Tok BT3 Heobxogumo MamepsiTe 06OpYAOBaHMEM, KOTOPOE MPUKNaObIBAET MEPEMEHHYI HArpy3Ky, WM Opyrm
YCTPOMCTBOM M3MEPEHUs TOKa, BKITIOYEHHEIM NOcneaoBaTenbHo ¢ BT3 U Lenblo Harpysku.
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