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MNpepgnucnoBne

1 PABPABOTAH ®epepanbHbiM rocyfapCTBEHHbIM YHUTApPHbIM npeanpuaTueMm «LleHTpanbHbii oppe-
Ha TpygoBoro KpacHoro 3HaMeHW Hay4HO-uccrefoBaTeslbCkuii aBTOMOOGWAbHbI U aBTOMOTOPHbIA WHCTUTYT
«HAMW» (®ryrn «HAMW»)

2 BHECEH TexHu4yeckum KOMUTETOM Mo cTaHgaptusaumm TK 056 «[JopoxHbIA TpaHCcnopT»

3 YTBEPX/JEH W BBEJEH B OEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa MO TEXHUYECKOMY
perynmpoBaHuio 1 MeTponoruu ot 27 ceHtadbpa 2023 r. Ne 984-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHOB/eHbl B cCTaTbe 26 ®defepanbHOro 3akoHa
oT 29 uwoHa 2015 r. Ne 162-93 «O cTaHgapTwusauum B Poccuiickoin depepauynmn». MHdopmaynsa ob ns-
MEHEeHMAX K HACToAlemMy cTaHgapTy NnybMkyeTcsa B eXerogHom (No coCcTOAHUIO Ha 1aHBapsa TeKkywero
roga) nHcopmauymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHui
N NonNpaBoK — B eXeMecsa4YHoM MHpopMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALLEro cTaHjapTa CoOOTBETCTBYWLULee yBeJoMNeHne byneT
ony6a1MkoBaHO B 6amxalillem BbIMYyCKe €XeMeCca4YHOro uHgopmaunmoHHOro ykasaTensa «HauuoHasnbHble
CcTaHgapTbl». CooTBeTCTBYOWAaa MHpopMmaumsa, yseoMNneHne U TeKCThl pasMelalnTCca TaKxe B WH-
dhopMayMoHHO cucTemMe 06LENO NONb30BaHNS — Ha oduymManbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHNYeCKOMY perynmpoBaHunio U meTposiorun B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspelleHuns defepasbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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BBepneHne

BaTtapes TONMUBHbIX 3/1EMEHTOB ABNAETCHA OCHOBHbIM KOMMOHEHTOM 3HEPreTMYeCckoin cucTembl TOMNINB-
HblIX 3/1eMeHTOB. CyLllecTBYOT pas/iMyHbie Tunbl 6aTapen TOMJIMBHbIX 3/1IEMEHTOB; B HACTOfLEM cTaHgapTe
paccmaTpvBaeTcs TO/IbKO TMN C NPOTOHOO6MEHHON MeMbpaHoii.

Cuctema TOMN/INBHbIX 3/IEMEHTOB BK/OYaET:

- b6artapeto(n) TONUBHbLIX 3/IEMEHTOB — COBOKYMHOCTb CO0OPOK MemMbpaHHbIX anekTponos (M3C), To-
KOCbEMHWKOB, pasfenuTesibHbiX NAACTUH, Oxnaxgalwwux MNAacTuH, rasopacnpefennTenibHblX NAAacTUH U
ONOPHON KOHCTPYKLUMWK;

- coeAvHeHVs ANA nojayn TONAMBa, OKACNMTesnei, oxnaxgawuieli cpefbl, UHEPTHbIX ra30B W BbIX10M-
HbIX ra3os;

- 9NeKTpUYeckme coeguMHeHna ANna nutaHua 6atapeu;

- yCTpolicTBa KOHTPO/SA 3/1€KTPUYECKMNX HArpy3ok;

- ycTpolicTBa A1 KOHTPONSA HaNPsXeHWUs 3/1eMeHTa,;

- yBNlaXHsKOLWMEe yCTPONCTBA;

- npubopbl ANA 06HAPYXXEHUS HOPMasibHbIX W/MNN HewTaTHbIX YC0BUIA akcnayaTaunmy;

- BHYTpPEeHHMe nonocTn (KoTopble MOTYT KBanuuumMpoBaTbCa Kak cocyAbl Nog AaBfeHWeM) U CUCTEMbI
BEHTUNALMM KOopnyca.

B cocTtaB cuctembl 6atapeli TONIMBHLIX 3/1IEMEHTOB HE BXOAAT:

- cucTeMbl NOArOTOBKM TOMAMBa/BO34yXa;

- cucTema TepMoperysmpoBaHus;

- cuctema npeobpaszoBaHnA U pacnpefesieHns IHepruu;

- KOHTpoOAN/epsl.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

ABTOMOOGUNBbHbIE TPaHCNOPTHbIE CcpeaAcCTBa Ha BOAOPOAHbLIX TOMNJ/IMBHbLIX 3/1IEMEHTaxX

CWUCTEMbl BATAPEN TOMNJ/IMBHbIX 3/IEMEHTOB
C NPOTOHOOBMEHHOW MEMBPAHOW

MeToabl UCMbITaHW

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

Jata BBegeHns — 2024—05—01

1 O6nactb NpUMeHeHus

HacTtoswuin ctaHfapT ycTaHaBnBaeT NpoLeaypbl NPOBEPKM 3KCMyaTaUUOHHbIX XapakTepPUCTUK cUcTe-
Mbl 6aTapeil TOMNIMBHbLIX 3/1EMEHTOB C NMPOTOHOOOGMEHHON Memb6paHoin (MOM) gna aBTOMOGUAbHBLIX TPaHC-
nopTHbIX cpeacTs (TC), BKAKYAKLWNX OLEHKY BbIXOAHbIX 3/IEKTPUYECKMX MapaMeTpPOB U KOHTPO/b noTpebnse-
MbIX M BbIXOAHbIX NOTOKOB XWAKOCTW B paMKax WCMblITaHWA, ONpefeneHHbIX B HACTOSLWLEM cTaHAapTe.

2 HopMaTuBHbIE CCbIIKU

B HacTosAWweM cTaHAapTe MCNO/b30BaHbl HOPMATMBHbLIE CChIIKU Ha cnegywuine cTaHgapTbl:

FOCT P 58973 OueHka cooTBeTcTBUA. MNpaBuna ohopmMaeHnss NPOTOKOSIOB UCNbITAHWUI

FOCT P 70678 ABTOMOOGWAbHbIE TPaHCNOPTHbIE CPeAcCTBAa Ha BOAOPOAHbLIX TOMJIMBHbLIX 3/1EMEHTAXx.
TepMuHbl 1 onpegeneHns

FOCT P 70679 ABTOMOGMbHbIE TPAHCNOPTHbLIE CPEeACTBA Ha BOAOPOAHbLIX TONUBHbLIX 3fieMmeHTax. lMo-
pagok obecnedyeHns obuieli 6e3onacHoCTu

MpumeyaHune — MNpu NONb30BAHWM HACTOSALLMM CTaHAAPTOM Lie/Iecoo6pas3Ho NPOBEPUTb AENCTBME CCbINOYHBIX
CTaHAapTOB B MH(DOPMALMOHHOI CUCTEME OBLLETO NO/Ib30BaHUS — Ha O(IMLIMASILHOM caiiTe deaepasibHOTO areHTCTBa no
TEXHUUYECKOMY PEry/iMpoBaHuio U METPOIOMMN B CETU VIHTEPHET WK MO EXErogHoMy MH(OPMaLMOHHOMY ykasaTesto «Ha-
LMOHa/IbHbIE CTAHAAPTbI», KOTOPbIA OMYy6MKOBAH MO COCTOSIHMIO HA 1 sIHBapsi TEKYLLEro rofa, 1 no BbiNyckaM exemecsiy-
HOTO MHGPOPMALMIOHHOTO YKa3aTensi «HaumoHabHble CTaHAAPTb» 3a Tekylwmii rof. Ec/v 3aMeHeH CCbIoYHbI cTaHaapT,
Ha KOTOpbIA AaHa HeAaTUpOBaHHAs CCblIKA, TO PEKOMEHAYETCA WMCMOMb30BaTh AeliCTBYIOLLYIO BEPCUIO 3TOM0 CTaHaapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO N3MeHeHUIA. EC/m 3aMeHeH CCbIIOUHbIA CTaHAAPT, Ha KOTOpbIiA AaHa aatu-
pOBaHHasi CCblflka, TO PEKOMEHAYETCSI UCMNO/Mb30BaTb BEPCUI0 3TOTO CTaHAAPTa C YKa3aHHbIM Bbllle roA0M YTBEPXAEHUS
(NpuHATUA). ECnm nocne yTBEPXAEHUA HACTOSILLEro CTaH4apTa B CCbIOYHLIA CTaHAApT, Ha KOTOpbI faHa AaTnpoBaHHas
CCbUTIKa, BHECEHO U3MEHEHVE, 3aTparvBaloLLee MoJIOKEHNE, Ha KOTOPOE JaHa CCbI/Ka, TO 3TO MOJIOKEHNE PEKOMEHYETCS
NPUMEHATL 6e3 yyeTa AaHHOro M3MeHeHUs. ECIM CCbIOYHBIN CTaHaapT OTMEHeH 6e3 3aMeHbl, TO MOSIOKEHNE, B KOTOPOM
[laHa CCbI/Ka Ha HEero, PeKOMeHAyeTCs NPUMEHsSITb B YacTy, He 3aTpar1BaroLLeli 3Ty CCbUTKy.

3 TepMuHBI, onpeaeneHnst U CoKpalleHus

3.1 TepMuHbI 1 onpefeneHnsa

B HacTofAwem cTaHgapTte npumeHeHbl TepMuHbl no TOCT P 70678, a Takke cnegywwme TepMuUHbI C CO-
OTBETCTBYKOLWUMU ONpeaesIeHNAMN:

3.1.1 akTmBHasa ob6nacTb (active area): lMnowagb MeMbpaHHO-3N1EKTPOAHON COOPKN, HA KOTOPOWN Npo-
NCXOAUT KaTanuns.

M3pgaHne odumumnanbHoe
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MpumeyaHne — Kak npaBusio, pasmep akTMBHOW 06/1aCTU OAMHAKOB Kak Ansi aHOAHOW, Tak U A5 KaTo4HON
cTopoH M3C, a Takke ana Bcex M3C B cucteme TO. Pa3mep akTMBHOI 061acTy AO/MKEH ObITb YKka3aH NOCTaBLUMKOM 6a-
Tapew, 4To6bl MOXHO 6bINI0 paccumTaTh NIOTHOCTL TOKA.

3.1.2 Bo3ayx (air): CTaHAapTHbI COCTaB BO3Ayxa npeanosiaraeT OTHOCUTE/IbHYK BJIaXHOCTb 60 %
(0,0128 kr Bogbl/kr cyxoro Bosgyxa npu 25 °C) n MHepTHble BeLLeCTBa, Takme Kak asor.

MpumedyaHne — MaccoBble 40N KOMMOHEHTOB CTaHAAPTHOIO BO3ZyXa C y4ETOM B/iaru:
maccoBsas fons M2+uHepTol 0,7586;
mMaccosas gons 02 0,2286;
maccosas gonsa H20 0,0128.

3.1.3 cuctema 6atapen TONNUBHbLIX 3nemMeHTOB; cuctema BT3: (fuel cell stack system, FCSS): Co-
BOKYMHOCTb, coAepxalias OAWH WM HEeCKOSIbKO TOM/IMBHbLIX 3/IEMEHTOB, KOTOpble oGecneynBaloT peakuuio
TON/IMBA U OKUCNUTENS ¢ 06pa3oBaHneM 3N1EKTPUUYECKOro Toka NocpeAcTBOM 3/1eKTPOXMMUYECKOW peakuuu.

MpumedyaHune — Cuctema BTO BKIHYAET: COEAVMHEHUA A1 Mofayuv TOMIMBA, OKUC/MTENE W BbIX/IOMHbIX
rasoB; 3/1EKTPUYECKME COeAVHEHUS AT MUTaHUS, NOJABAEMOro CUCTEMOI GaTapen, U CpeacTBa KOHTPONS 3N1EKTPUYECKUX
Harpysok, npegHasHavyeHHble A/1s1 COMpPSHKEHUss C CUCTEMON TONMMBHbIX 31emeHToB (CT3J). Takke cuctema BTO moxet
BK/OYATb CpeacTBa A1s nojayn AONONHUTENbHbBIX XUAKOCTER (Hanpumep, oxiaxaatowas cpefa, UHEPTHbIN ras), cpea-
CTBa A1 OGHapPY>XEHNA HOPMaJIbHbIX W/ HEHOPMaJ/TbHBIX YCIOBUIA 3KCNlyaTauum, KOXYXU UK CoCyabl NofA AaBEHNEM
U CUCTEMbI BeHTUNAUMK. MoacucteMy 6aTapen TOMIMBHbBIX 3/IEMEHTOB Takke HasblBatOT CM/I0BbIM MOAY/IEM TOMIMBHBIX
5/1EMEHTOB WM MOAYNEM TON/IMBHbIX 3/IEMEHTOB.

3.1.4 cuctema Harpysku (load system): YcTpoiicTBO, CNONb3yeMoe A/ MPUMOXEHUS 31EKTPUUECKOIA
Harpysku K TONJIMBHOMY 3/1IEMEHTY.

MpumeuvaHne — Cuctema HarpyskM Taikke MOXET Ha3blBaTbCs HArpy3ouHbiM 6710KOM. CUCTeMa Harpyskiu
06bIYHO NMO3BO/IAET NO/L30BATE/NO YCTAHAB/MBATL Harpy3ky B BUAe Toka (amnep) wiv ypoBHst MolHocTu (kBT). Cuctema
Harpy3kn MOXET ObITb PE3VCTUBHOI UM NHAYKTUBHON. Bosee CroXHble cMcTeMbI MO3BOAIOT yCTaHAB/IMBATL HaMNpsXXeHue
(B) NOCTOSIHHOTO UM NMEePEMEHHOI0 TOKa M NPOrpamMMUPOBaTh 3aAaHHble 3HAUEHMSI B 3aBUCMMOCTY OT BpeMeHu. B To Bpe-
Ms1 KaK Mpu 06LLMX UCMbITAHWSIX MPOV3BOAWTENIBHOCTU CUCTEMA HArpy3Kn CYXUT MPUEMHUKOM 3/IEKTPO3HEPIUM, €€ TakkKe
MOXHO MCMOJb30BaTh [i/151 NMOAAYM TOKA Ha TOM/IMBHBIN 3MIEMEHT B LE/SIX ANArHOCTUKM W KOHAWLIMOHUPOBAHMSI.

3.1.5 cucrtema ynpaBneHusa TonnueBHbIMu aniemeHTamu (fuel cell control system): Cucrtema, koTopas
OTC/ieXMBaeT COCTOAHME CUCTEMbI TOMJIMBHbLIX 3/IEMEHTOB M aBTOMaTU4yeckn pearvpyeTt Ha nogavy nutaHus
Ha TpaHCNoOpTHOe cpefcTBO, NMpeAoTBpalLas npu 3TOM ONacHble YC/0BUSA M MOBPEXAeHWe CUCTeMbl TOMUB-
HbIX 3/1EMEHTOB.

MprumeuvaHune — Cuctema BK/IOYAET B CEBS MUKPOMPOLLECCOPHOE YCTPOMCTBO € (PyHKUMSMM BBOAA U BbIBOAA
1 MOXeT oGecneunBaTb (OyHKLMIO AMArHOCTUKN WM YCTPaHEHUs] HEMOMAA0K.

3.1.6 cuctema noarotoBku Tonnuea (fuel processing system): CoBOKYNHOCTb KOMMOHEHTOB, KOTOPbIE
XUMUYECKM MK (PU3nyeckn npeobpasyoT nogaBaemoe TOMNMBO B (hOpMy, NPUFOAHYIO AN UCMOSIb30BAHKS B
cucteme 6aTapen TOMIUBHbLIX 3/IEMEHTOB.

MpuMmeuaHune — CucTema MOATOTOBKM TOMIMBA MOXET BK/OYATh PEAKTOPHYIO Kamepy, TEern1006MEeHHUKN |
CpefcTBa ynpaBfieHusl, UCrnosb3yemble A/1si Npeo6pasoBaHns yrieBoJopOAHOro TOMMBA B MOTOK C BbICOKUM COAepXa-
HWEM BOJOPOAA, U3BECTHOTO KaK MPOLECC puthopMuHra. B cucTeMe TOMIMBHBLIX 3/1IEMEHTOB, paboTalolyx Ha BOgopoe,
cucTeMa MOATOTOBKM TOM/IMBA MOXET BK/KOUATH KOMMOHEHThI PEryfiMpoBaHvs OaBMEeHVs, YBNAKHEHUS VI CMELIUBAHUS.
CvicTeMa Mo/roToBKY TOM/MBA TAKXKE MOXET HAa3bIBATLCS CUCTEMOI 06paboTKM TOMMBA.

3.1.7 TonnueBHas cuctema (fuel supply system): COBOKYNHOCTb KOMMNOHEHTOB AJ/151 XpaHEHUs 1 nojayu
TON/AMBA B CUCTEMY TOM/INBHbLIX 3/IEMEHTOB.

MpumevyaHne — TONMBHASA CUCTEMA COCTOMT M3 COCY[a MOBbLILEHHOTO AABMEHUS 15 XpaHeHus Bogopoaa
1 COOTBETCTBYIOLLETO 060PYAOBaHUA A1 PErynvMpoBaHus AaB/eHNsl, NPefoXpaHnTEe bHbIX YCTPOWCTB M KOHTPOJIbHO-M3-
MepuTebHbIX NPUGOPOB. MpUMepoM crucTeMbl NoAaYM TOMMBa SBSeTcs 6ak, Hacoc 1 TPY6GONPOBOA, UCMOMb3yeMble A5
XpaHeHus 1 nogauu yrieBogopoaHoro Tonavea. CucteMa nogaun TonsvBa 3akaHumMBaeTCs B TOUKe, e TOMMBO cHavana
noABepraeTca peakuyu, 3aTemM OUMLLAETCsl OT 3arpsi3HALWMX BELEeCTB IM60 CMELUMBAETCS C /IH06bIM APYruM MOTOKOM
CUCTEMbI TOM/IMBHBIX 3/1EMEHTOB.

3.1.8 cuctema npeobpasoBaHnsa 3/1eKTpoaHeprum (power conditioning system): COBOKYNHOCTb KOM-
MOHEHTOB, NPeo6pasyloL X IHEPTNI0, BbipabaTbiBAEMYIO CUCTEMOI TOMJIMBHbLIX 3/1EMEHTOB, B 3HEPIUI0, Npu-
rogHyt0 418 MCMNOMb30BaHWNA B TPAHCNOPTHbLIX CpeAcTBax.
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MpumeyaHne — Cuctema npeobpa3oBaHns 3M1EKTPOIHEPTUN MOXET BK/IHOHATb PErynsiTopbl HanpsbkeHws (DC/
DC) wnnn npeobpaszosatenn (DC/AC), koTopble 06ecrneumBaloT nposefeHve aHeprum mexay CT3O u Harpyskammn TC.

3.1.9 pabouwne ycnoBua ucnboitaHusa; PY (test operating conditions; TOC): Pa6ouue ycnosus, corna-
COBaHHble yYaCTHMKaMu UCNbITaHWI/ B Ka4eCcTBE HOPMasbHbIX, NPU UCNbITaHMK o6pasua.

MpumMeyaHne — VI3MeHEHVsI B 3TV YC/IOBMS BHOCST B KQUecTBe OCHOBbI AJ1s1 OMepaTuBHbLIX MPOBEPOK, nepe-
UMC/IEHHbIX B HACTOSILLEM CTaHapTe.

3.1.10 HopmanbHble ycnoBusa; HY (reference conditions; RC): 3HauyeHus BCex BHELIHUX NapameTpos,
T. €. NapaMeTPOB BHE UCMbITAHUS, HA KOTOPble KOPPEKTUPYIOT pe3ynbTaTbl UCMbITAHUS.

MpumeyaHune — [pu HOPMasIbHBIX YC/TOBUAX PacCUMTbIBAIOT BCE BTOPWYHbIE TEMSIOBbIE MPOLECCHI, a Takke
CTaHAApPTHbIE TEM/I0TbI 06pa30BaHNS BELWECTB, TEMMOTbl CropaHusi, ha3oBbIX NEPEXOA0B U U3MEHEHUIT CBOGOAHOIN aHep-
rMn. B HacTosiLem cTaHaapTe Moj, HOpMasibHbIMU YCIOBUAMM MOHUMALOT:

TemnepaTtypy: 15 °C (288,15 K, 59 °F);
[aBrieHve: 101325 Ma (101,325 kMa, 1 atmocgepa);
BO34yX: OTHOcuTenbHas BnaxkHocTb 60 % (0,006 kr H20/kr cyxoro Bosgyxa) npu 15 °C.

3.1.11 TemnepaTtypa cuctembl 6aTapen (stack sub-system temperature): TemnepaTypa CUCTEMbI
BT3, KoTopylo OnpeaensT UChbITaTe/lbHbIMKW NapTUAMKM A0 NPOBEAEHUS MUCMbITAHMI UM paccUMTbiBaOT Ha
OCHOBe (haKTUYEeCKN U3MEpPEHHbIX NOTOKOB TEKYUYMX Cpeq v TemnepaTypbl OTAE/bHbIX 3/IEMEHTOB.

3.1.12 ucnbiTaTenbHoe ob6opypoBaHue (test facility): Paboyas o6nactb U HeobXxoaunMbie UHXEHep-
Hble KOMMYHUKauuu, npefHasHavyeHHble A1 UCMbITaHMA 3KCnyaTauMoHHbIX XapakTepucTUK CUCTEMbI TO-
NAINBHbLIX 3/IEMEHTOB.

MpumMmevyaHne — McnbiTatenibHoe 060pyA0BaHNE BKIHOYAET BEHTU/ALMIO, CUCTEMbI MOAAYN PeareHToB, BCro-
MoraTe/lbHble CUCTEMbI OX/TaXAEHUS, CUCTEMbl c6opa AaHHbIX, YCTPOWCTBO MMUTAUMW HArpysku W [JOMNOSHUTE bHbIE
YCTPOICTBA CHWXEHWSI OMacHOCTY.

3.1.13 ucnbiTaTenbHbln cTeHp (test stand): MNpucnoco6neHne n BcnomoratenbHoe o60pygoBaHue, B
KOoTOopoe nomeLarT UCNbITyeMblil obpasel ANA NpoBeAeHUs 3KCnayaTalnoHHbIX UCNbITaHWIA.

3.1.14 wncnbiTyemoe mnsgenuve (test article): CT3 uam komnoHeHT CTD, KOTOpble OLeHUBaKT nocpes-
CTBOM MCMNbITAHWA Ha UcnbiTaTteslbHOM 060pyA0BaHUN.

3.1.15 y4yacTHUKM ncnbltTaHua (testing parties): KOpuaunyeckne nuua, 3anHTepecoBaHHble B NPUMeEHS-
eMbIX MeTodax W pesysibTaTax, No/yYeHHbIX B pe3ynbTaTe 3KChnayaTalMoHHbIX UcnbiTaHuin CTD.

MpumeyaHne — YyaCcTHUKAMMN MCMbITAHUIA MOTYT 6bITb U3rOTOBUTENb U3AENWS, UCNbITATE NbHbIA LEHTP wu/nnm
opraH no cepTudmKaumm.

3.1.16 onepatop(bl) ncnbiTaHna/nepcoHan (test operator(s)/personnel): /luyuo wau rpynna nuuy, oT-
BETCTBEHHbIX 3a HenocpeacTBEHHOE aAMWHUCTPUPOBAHUE U MPUMEHEHWe npouenypbl UCMbITAHUA K UCMbITY-
eMoMy n3fenunio.

3.1.17 cucTtema ynpas/ieHUA TpaHCNOPTHbIM cpeactsoMm; CYTC (vehicle control system; VCS):
Cuctema, perynupytouwas paboty TC B oTBeT Ha TpeboBaH/NS BOAWUTENS U COCTOAHUE cucTeMm TC.

3.2 CokpaweHus

B HacToswem cTaHfapTe NMPUMEHEHbI criefylole CoKpalleHns:
ATP — aBTOTEpPMMUYECKUI PUDOPMUHT;

BT3 — 6arapes TON/IMBHbLIX 3/1IEMEHTOB;

CT3 — cucTtema TOMN/IMBHbLIX 3/IEMEHTOB;

M3C — membpaHHO-3n1eKTpogHas cbopka;

HPL, — HanpsxeHne pasoMKHYTOW uLenu;

MOMTD3 — TONNMBHLIA 3/1EMEHT C MPOTOHOO6MEHHOW MeM6pPaHOIi.

4 TloarotoBKa UCMNbITaHWIA

4.1 OnpepgeneHne o6bekTa UCnbIiTaHU’

TonnneBHble 3/IEMEHTbLI TEHEPUPYIOT NOCTOSIHHbIN 3}'IEKTpVI‘-IeCKI/II7I TOK, Tensio n nNpoaykKTbl peaKLl,MVI n3
nocTynawLwmnx Tonamea v okncautTend. B BoAOPOAHBLIX TOM/IMBHbIX 3/1EMEHTaxX B KayecTBe TOM/MBa MCNOJib-
3yHOT YNCThIN Bogopoa, I'IOI'Iy'-IeHHbIVI, Kak npaswuao, M3 yrnesogoponHoOro Cbipbda, a B Ka4eCctBe OKWUC/UTE-
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na — Kucnopoj B cocTase Bo3fyxa. [ ob6ecnevyeHUs 4YUCTOTbl BXOAALUX ra30BbIX KOMMOHEHTOB, HOP-
ManbHOW pa6oTbl BT M npeobpa3oBaHUa NOy4aeMoi 3/1eKTPOIHEPTMY B NPUEMIEMYIO A1 noTpebuTtens,
a Takxke ANnA OTBeAeHUA MPOAYKTOB peakuuii (BoAbl), Tenaa W BbIX/IOMHbIX ra30B, COBMECTHO C CUCTEMO
BT paboTaeT psag ApYyrMx BCnomoraTesibHbIX CUCTEM, B3aMOCBSA3b KOTOPbIX CXeMaTUUYeCcKu npepcraBfieHa
Ha puUCyHKe 1.

O0603HaYeHUst:

--------- » - NPOLECC;
————————— » - MOLLIHOCTb;
.......... » - Ternsio

PucyHok 1 — Cxematuueckasi IlocTpauysi CUCTEMbI TOM/IMBHLIX 3/1EMEHTOB

Cuctema BT3 c NOM Bknw4yaeT B cebA OAWH WM HECKOJIbKO TOM/IMBHbIX 3/1IEMEHTOB, KOTOpble 06e-
crneynBalrT peakumio TonaMBa U OKUCANTENsA ¢ 06pa3oBaHMEM 3M1EKTPUYECKOTo TOKa NOCpenCcTBOM 3/1eKTPO-
XumMunyeckoin peakumn. OH Takxe MOXET BK/oYaTb COeAMHEHUS ANA nojayu TOonavBa, okucnuteneli u otesoga
BbIX/IOMHbIX ra30B; 3/IeKTPUYECKME COefMHEeHUS ANA NUTaHus, reHepupyemoro cuctemoin BTI; ycTpoicTso
0151 KOHTPONA HanpsXXeHUs OAMHOYHOro TOMJ/IMBHONO 3/1IEMEHTA U CPpefCcTBa KOHTPO/IA 3/IEKTPUYECKUX Harpy-
30K. Kpome TOro, cuctema 6T3 ¢ MOM MoOXeT BkAYaTb CpeacTBa ANs nogadn AONONHUTENbHbIX XUAKOCTEN
(Hanpumep, oxnaxgatwwen cpedbl, MHEPTHOrO rasa), cpeacTea A1 06HapPY)XeHWUST HOpMasbHbIX U/ HEHOP-
MasnbHbIX pabouynx yCrioBuin, KOXYXU, coCcyabl NoA AaB/iEHNEM, a TakkKe CUCTEMbl BEHTUMAUUKN, cpeacTBa ANns
yB/IAXHEHNA pearnpyroLwmnx rasos. [jpyrme KOMMNOHEHTbI, Takne Kak TOM/IMBHbIe W BO3AYyLWHbIE HACOCHI, yrnpas-
nsapwmne TemMmnepaTypHbiM PeXMMOM, YCTPOWCTBO pacnpefefieHnss aHepruu, a Takke KOHTPOs/epbl, KOTopble
HeobxoauMbl ANa 3P PeKTUBHOTO nNpeobpasoBaHUs BXOAHOIO TONJMBA U OKUC/IUTENSA B MPOU3BEAEHHYI0 3/ek-
TPUYECKYI0 U TENIOBYK SHEPru0 Ha CUCTEMHOM YPOBHE, He BKJIIOUEHbI B CUCTEMY.

4.1.1 OnpepgeneHve paMoOK UCMbITAHUN U 06BbEKTA UCMbITAHWUNA

Pamku ncnbiTaHnii onpefenstoT y4acTHUKM 3TUX WUCNbITAHWA Ha OCHOBE KOHCTPYKLWW KOHKPETHOW cu-
ctembl BT3 n ee rpaHuy B CT3. B obwem cnyyae pamku ucnbiTaHuii cuctemsl BT ¢ NMOM onpegensitoT B
COOTBETCTBUM C PUCYHKOM 2.
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- paMKV UCTIbITaHWI

PucyHok 2 — Pamku mcnbitaHuin cuctemsl T3 ¢ NOM

4.1.1.1 Tllopgava Tonnuea

Bopopoacogepxaliee Ton1MBo Tpebyemoro coctasa crefyeT nojgasatb B ra3oobpasHom Buje B cucte-
My BT3O Ha aHog. MNepef ucnosib30BaHMEM B pamkax WCMbITaHWii nojgasaeMoe TOMJUBO [OJIKHO ObiTb Npu-
BeleHO B COOTBETCTBYIOLLEE COCTOSIHWE, XapakTepusywuieecsd Heo6Xo4MMbIM AaBfeHueM, TeMmnepaTypou,
BNaXXHOCTbIO N pacxofom. lNMpumepbl cocTaBa TonaMBa NpuBefeHbl B NPUIOXEHUN A, peKoMeHAyeMble MecTa
pasmMeLleHns KOHTPONMPYLWUX Npubopos — B NpuioxeHun b.

4.1.1.2 lMogaya okucnutens

Okncnutenb Tpebyemoro coctasa cnegyet nogasaTtb B razoobpas3Hom Buae B cuctemy BT3 Ha katop,.
Mepep ncnonb3oBaHWeEM B paMKax UCNbITAHUA NofaBaeMblii OKUCNUTESNb A0/DKEH ObiTb NpUBefEH B COOTBET-
CTBYlOLLEE COCTOSIHME, XapaKkTepusylueecs Heo6XoANMbIM faBfeHneM, Temnepatypoil, BNaXHOCTbIO U pac-
xofom. MNpumepbl cocTaBa OKMCNUTENA MPUBELEHbl B NMPUNOXEHUU A, peKoOMeHAyeMble MecTa pasMelleHns
KOHTPONIMPYIOLWMX NPUGOPOB — B NpusioxeHun b.

4.1.1.3 lMogaya npoAyBOYHOrO rasa

B ycTpoiicTBe ncnbiTatenbHOro cteHga Ao/hkHa 6biTb NpegycMoTpeHa NpoAyBOYHas cuctema, UCnosb-
3ylowas UHepTHbI ra3, B ciiyyae Heob6Xo4WMOCTU, AN yAa/IeHUs TOploYux rasos n3 cuctemol 6T3 npu oT-
KNYeHUn ee nNUTaHUA.

4.1.1.4 TlMopaya Tenna

Ona poctmxeHus s eKTUBHBIX 3NEKTPOXMMUYECKUX peakuuii MmoxeT notpeboBaTbca Harpes CT3 ot
BHELLHEro MCTOYHMKA, OCOBEHHO B pexume 3anycka. B ncnbitatenbHoih nabopatopuun gosmxHbl 6biTb Npegyc-
MOTpeHbl He3aBUCUMbIe cpeAcTBa nogayu tenna.

4.1.1.5 OTBOA TONNMBA, OKUCNINTENA, NPOAYBOYHOIO rasa v BoAbl

C BbIX/IONHbIMK raszamu (BK/OYasA NPoOAyBOYHbIE rasbl, €CNN UX UCNOMNbL3YIT) U BOAOI cnepyet obpa-
wartbca ¢ 0co60li OCTOPOXHOCTbLIO, TaK Kak OHM MOTYT codepxaTb 60/bLIYI0 KOHLEHTpaLuMio Bogopoaa.

4.1.1.6 Cucrtema oxnaxpgeHus

Ecnun B cucteme BTO npepycmoTpeHa cucteMa oxnaxfeHus, ucnonb3dyemas npu UCnbiTaHUAX, OXax-
Jawouwan XuakocTb AO/DKHA COOTBETCTBOBaTb TpeboBaHUAM, NpeabsaBAseMbliM K Heli npoussoautenem BT3,
B TOM uucne Tpeb6oBaHuaMm no pabouemy AaBneHWI0, TeMnepaType 1 31eKTPonpoBoAHOCTU. MeToabl U cpeg-
CTBa KOHTPO/IA COCTOAHUA TENOHOCUTENA LO/KHbI OblTb COr/1acoBaHbl y4aCTHUKAMW UCMbITAHWUA C MPON3BO-
antenem cuctembl BT3 g0 npoBefeHnsa UCNbITAHUNA.
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4.1.1.7 TeHepupyemblii TOK

Mpu onucaHUn MeTOAO0B UCMbITAHWIA B HACTOALWEM CTaHAapTe UCMO/Mb3YT TPY Buaa U3MepeHus Toka,
reHepupyemoro cuctemoin BT3: Ha ypoBHe OTAE/IbHOro TONJIMBHOIO 3N1eMeHTa, 6aTapen TOMJIMBHbIX 3/1eMeH-
TOB 1 cuctembl BT B Lenom.

4.1.1.8 TennooTtgaya 3a CHET KOHBEKUUN U U3NTyYEeHUS

B fononHeHve K oTBOAY Tensia yepes CUCTEMY OX/laxXAeHus n3bbiTOYHOe Tenno OTBOAUTCA OT CUCTEMBI
BT3 B BUAE KOHBEKUMU U TEMOBOIO U3nyyeHusa. ObLiee KONMYECTBO BblAENAEMOro UCMbITYEMbIM U3fennem
Tensa [O/IKHO 6biTb OLEHEHO Ha OCHOBE PacyeToB TENJ/I0BbIAE/IEHNA OT BCEX UCTOYHUKOB, HaXOASALWMUXCA B
npegenax UCnbliTaTteNbHOro cTeHaa.

4.2 TpeGoBaHMUs K UCMbITATENILHOMY CTEHAY 1M 060PYyA0BaHMIO

Bce anekTpuyeckoe ucnbiTatenbHoe obopypoBaHue (Bkavas fatyMkym U KOHTPOJSIbHO-U3MepUTESibHbIE
npu6opbl) A4O/MKHO BK/IOYATb BEHTUNALUIO, 3a3eM/IEHNEe, CPEACTBA aBapuitHOrO OTK/IKDYEHUs, cpefcTBa npo-
OYBKU UHEPTHbLIM ra3oM U BU3yasibHYH/3BYKOBYK CUTHa/IN3aLuio.

4.2.1 Cuctema KOHTPONA 3ara3oBaHHOCTU

McnbiTaTensHoe o6opyAoBaHue, pacrnosioxXeHHoe B NoMeLlleHun, AO/MKHO ObiTb ob6ecrneyeHo cpencTBa-
MU MOCTOSSHHOTO MOHUTOPUHra COCTOSIHWS, BK/K4Yas CpefcTBa KOHTPO/SA KOHUEHTPaLWil B3pbiBOOMACHbIX U
TOKCUYHbIX ra3oB, a Takke cpeacTsa OOHapyXeHus BO3ropaHusa. [JaTuvkm JO/MKHbI O6biTb NOAKMHOYEHBI K CU-
CTEME CUrHanu3auum n K BEHTU/ISIM aBapuiiHOTO OTK/YEeHUA nogadu rasa. Cuctema curHanmsauum goskHa
MHPOpPMMPOBaTbL ONEPaTOPOB MCNbITAaTE/IbHOTO 060PYA0BaHUS O MECTE U XapaKTepe BO3HUKLIEW ONacHOCTA 1
[O0/MKHa ObITb OCHalleHa cpeAcTBamMmu BU3YasibHOrO U 3BYKOBOTO ONOBELLEHUS.

4.2.2 BeHTUNAUMSA NoMelleHus

MomeweHne ncnbliTaTeIbHOrO CTeHAa A0/MKHO 6biTb 060PYA0BAHO HaA/1eXalle CUCTEMON BEHTUNALMNN
B COOTBETCTBUU C AEACTBYHOLWMUMU NOXaPHbIMU HOpMaMu. CucteMa BEHTUAAUMK He AOJKHA JonyckaTb BO3-
HUKHOBEHME ONacHOCTW A/ nepcoHana wav obopyaoBaHMsA M3-3a yTeyek nNpu HeucnpaBHOCTAX. Bce rasoo-
6pasHble BbIGPOCHI A0/MKHbI ObITb 6€30MacHO yaasneHbl U3 NOMELLeHUA UCNbITaTesIbHOro cTeHaa.

4.2.3 OTK/NHOYEHNE CUCTEMDI

VMcnbiTaTenbHbIA CTEHA OO/MKEH ObiTb OCHALEH CMCTEMOI aBTOMATMYeCcKOro oTknw4veHusa BT, koTo-
pas gos/mhkHa cpabaTbiBaTb NMpyM BO3HWKHOBEHWM ONACHOCTU, PErMcTpUpPyeMOi CMCTEMOI 3ara3oBaHHOCTU. B
[ONOSIHEHUE K aBTOMAaTUYECKOW B WCMblITaTe/IbHOM CTEHAE [0/IKHA ObiTb NpefycMOTpPeHa cucTemMa py4vyHOro
OTK/II0UYEHUSA, CpeAcTBa ynpaB/ieHUS KOTOPOW AO/DKHbI ObITb HArNAAHO 0603HaYeHbl U GbITb LOCTYMHbLIMKU ONe-
patopy ucnblTaTeslbHOro cTeHja.

4.2.4 CuctemMa XpaHeHNda N nogayv NpPoayBOYHOrO rasa

VMicnbiTaTenbHbIA CTEHA AO/DKEH ObITb 060pPYyAOBaH CUCTEMOI XpaHEHUSA M NoJaynM MHEPTHOrO NPoAyBOY-
HOro rasa, OOCTYMNHOro, Npy Heo6Xxo4MMOCTHU, ANA NPOAYBKM A0 M MOCMe UCMNbITaHUsA, a Takke BO Bpems aBa-
puiiHbIX OCTAaHOBOK. [a3oxpaHunuie A0/MKHO ObiTb CIPOEKTUPOBAHO B COOTBETCTBUM C NpaBuaamMu noxapHom
6e3onacHocTy.

4.2.5 Cncrema xpaHeHus n nogayuv Tonsamea

VMcnblTaTenbHbll CTEHA AO/KEeH 6biTb 060pyAOBaH 30HOW XpaHeHus TonjvMBa WM CUCTEMOI Mmojayu TO-
navBa, CNPOeKTMPOBAHHON B COOTBETCTBMM C NpaBuaamMy noxapHon 6e3onacHoCcTM. MecTo XpaHeHUs AO0KHO
6bITb Hagnexawum obpasom NpoBeTpMBaAEeMoO, yAaneHO OT N06bIX UCTOYHUKOB BOCM/AMEHEHUS, AOMKHbIM
06pa3oM MapKMpoBaHO W 3allMLLEeHO OT HeCaHKUMOHWPOBAHHOrO AocTyna. Bce cBA3aHHOe anekTpuyeckoe
obopyaoBaHMe A0/IKHO ObiTb OLLEHEHO B COOTBETCTBUM C HOPMaMu 3/1€KTpob6e30onacHOCTH.

4.2.6 CuctemMa XpaHeHNAa N nogayn OKNCINTENs

VMcnbiTaTenbHbIl CTeHA AO/MKEeH ObiTb 060pyf0BaH CUCTEMOIM XpaHeHWs U nogadum okucnutens. Ecnu
OKUCNUTE b COCTOUT U3 OUYULLEHHOIO KMNCNOPOAa, ero XxpaHeHue A0/HKHO 6biTb OpraHnM3oBaHO B COOTBETCTBUM
C npaBunaMu MnoxapHon 6e3onacHOCTU. MecTo XpaHeHuUs AO/DKHO ObiTb Hagnexawmm obpa3om NpoBeTpu-
Baemo, yJasieHo OT /Il06biX MCTOYHUKOB BOCM/JIAMEHEHNS, AO/DKHBIM 06pa3oM MapKMpOBaHO M 3aliulLEHO OT
HecaHKUMOHNUPOBAHHOIO AocTyna. Bce cBsi3aHHOe anekTpuyeckoe obopypoBaHue AO/DKHO OblTb OLEHEHO B
COOTBETCTBUM C HOPMaMu 3/1eKTpobe30nacHOCTH.

4.2.7 CucTema XpaHeHUs U Nogadun oxjaaxgarLen XnaKkocTu

VMcnbiTaTenbHbIA CTEHA AO/MKEH ObiTb OCHaLWEH CUCTEMON XpaHEHUS U Nogadun oxsaxaarwen Xugkoctu
K CTeHay.
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4.2.8 CpepcTtBa cb6opa M CUMHXPOHU3ALUNN AaHHbIX

Cuctema aBTOMaTU4YeCKOW perucTpauymm n cbopa gaHHbIX fO/MKHa paboTaTb C AOCTATOYHOW AN UC-
NbITAHUA CKOPOCTbIO. [lonyyaemble faHHble OOMKHbl XpPaHUTbCHA B HaZeXHOM 1 6e30macHoOM mecTe U ObiTb
AOCTYMHbIMU AN BCEX YYACTHUKOB UCMbITAHWUIA.

4.2.9 TpeboBaHUsA K ncnblTate/sIbHOMY CTeHAY

McnbiTaTenbHbIl CTEHA 47158 TONJIMBHbLIX 3N1€MEHTOB A0/KeH obecneuynBaTb nofadvy noAroTOBMEHHOTO
TON/MBA, OKACNUTENS U OXaXalowen Xuakoctn B cuctemy BT3. Onepatopbl AO/KHbI UMETb BO3MOXHOCTb
KOHTponmpoBaTb 1 cobupaTtb gaHHble 0 cucteme BT3 npu m3MeHeHWM Takux napameTpoB, Kak COCTaB rasa,
CKOpOCTb MOTOKa, AaBfeHue, TemnepaTtypa W Harpyska Ha cuctemy. B 3aBucumocTtu oT tmna BTD B ucnbl-
TaTeNlbHOM CTeHAe A0/DKHa ObiTb NpeAyCMOTpPeEHA CUCTEMA YBNaXHEHUA MOCTynawlwux rasoB. HanpsxeHus
OTAENbHbIX 3/1IEMEHTOB B BT3 KOHTPONMPYKT MHAMBMAYaNbHO Mo 3anpocy. O6opynoBaHuWe [O/MKHO UMETb
cpeacTtea Ass oTbopa npob, cbopa w/unm oTBeAeHUss NPOU3BEAEHHON BOAbl. McnbiTatesnbHbli CTeHh A0N-
XXEH UMEeTb CpefcTBa M3MEpPEeHUS 3/1EKTPOMNPOBOAHOCTU OXNaxgawLwen X1Makoctu. B cnyyae BO3HUKHOBEHUS
OMacHbIX WM HEOObIYHbIX YC/IOBUI MUCNbITATENbHbIA CTEHA AO/KEH ob6ecneymBatb 6e30nacHOe OTKAKYEHUEe
cucrtembl BT3.

4.2.10 KanubpoBKa ncnbiTate/sibHOro 060pyn0BaHuA

Bce ucnbiTatenbHoe 060py0BaHne 1 CBA3aHHble C HUM NpubOpPbI, B TOM Yncie U3MepuTesbHble, OO0XK-
Hbl 6bITb OTKaNMOGpoBaHbl, YTOObLI rapaHTMpOBaTb TOYHOE BbINOJIHEHME BCEX MPeAyCMOTPEHHbIX UCMbITaHWIA.

4.2.11 3anucu npepBapuUTenbHbIX UCMbITAHUN

[o Havyana wucnbiTaHWn fos/mkHa ObiTb 3aduMKCUMpoBaHa, Kak MUHMMYM, craegywuas MHopmauus o6
UCMbITYEMOM W3AEeNUN:

- obuwee dursnyeckoe cocTosHME cucTtembl BTO (B TOM uucre cepuiiHblii HOmep, dhoTorpadum u
PUCYHKN);

- HOMUWHasbHble pabouyve xapakTepuUCTUKN;

- 3KcnayaTauWOHHbIE OrpaHUYeHnsl, yKkasaHHble MPON3BOAUTENEM;

- BPEMEHHO He paboTalwliMe KOMMNOHEHTbl WAW CUCTEMbI; NPUYMHA OTCYTCTBUA (PYHKLMOHUPOBAHUA 1
oXugaemoe BAWSHUE Ha pe3y/ibTaTbl UCMNbITAHWIA.

4.3 OCMOTp MCMbITYEMOrO M34eNnst U COeAUHEHUI C yCTaHOBKaMU U 060py0BaHNEM

4.3.1 lpoBepKa NcnbITyeMoro nsgenns

Mpn npuemke MCNbITYEMOro U3fenus ero cnefyet oCMOTPeTb U Y6eAUTLCHA, YTO OHO He Obl/I0 NMOBpPEeX-
[EeHO BO BpeMs TpaHcnopTupoBaHusa. Bca fokymeHTauusa npoussoautens o6 UCNbITYeMOM U3LeNun AoJDKHA
6bITb NOJSTly4YeHa yyacTHUKAMU UCMbITAHUA nepen NpoBeAeHNEM UCMbITAHWUA.

4.3.2 NamepeHne macchbl n ob6bema

Maccy 1 06bemM MCMbITYEMOro u3genus cnegyet U3mepsaTb B NOSHON KOMMaekTauuu, B KOTOPO ocy-
LLeCTBAAOT MOCTaBKY.

4.3.2.1 Pabouas macca

Paboyasa macca — 310 macca cuctembl BT3 g0 HopmanbHOro 3anycka. Macca BkaoyaeT B cebs nwoobble
XWUAKOCTU, KOTOPble 06bIYHO NPUCYTCTBYIOT B MpoLecce akcnayatauunm uam npu obblYHOM rpaduke TexHuye-
CKOro o6cnyxmBaHua (Hanpumep, oxnaxgjarlLlme XnuaKkoctm U T. 4.).

4.3.2.2 O6WuNin 06BEM CUCTEMDI

O6wuii 06beEM CUCTEMbI PacCUUTBLIBAOT HA OCHOBE NMPOCTPAHCTBEHHbIX BE/VYUH — [OJIMHbI, WWPWHBI U
BbICOTbI. Takas Be/inyMHa yUYuTbiBaeT TakKe BHYTPEHHWE NosocTu cuctemsl BTI.

4.3.3 OO6HapyxeHUue yTeyek 1 npoaysBkKa rasom

Mepep ncnbiTaHMEM BCe UCMbITarenbHOe 060pyA0BaHME A0/XKHO ObiTb NMPOBEPEHO HA FEPMETUYHOCTb
C MOMOLLbI MHEPTHOro rasa (asor, renwuii). MNMpoueaypa NPOBEPKM MUCNbITATENIbHOrO 060pPYyAOBAHUSA HA YTeUKM
[OMKHa 6bITb corflacoBaHa M yTBEPXAEHa yYaCTHUKAMK UCMbITAHMA A0 Havyana MChbITaHWuii.

Mepepn ucnbiTaHnem cuctemy BTD He06X04MMO NPOBEPUTL HA HANNYME BHYTPEHHUX U BHELIHUX YTEYEK,
B TOM YMC/ie yTeyek U3 aHOA4HOI NOMOCTW B KATOAHYIO, YTeuek U3 ra3oBbiX cpej B cpefy TeN/IOHOCUTENSA cucTe-
Mbl OXJTAXAEHUS, a TaKKe BHELIHUX yTeuek 13 Bcex TpybonpoBoAos cuctemol BT3. NHdopmauunsa o gasneHnu
TECTOBbIX ra30B Mpu NOAO6HON NpoBepKe, a TakkKe 0 BO3MOXHbIX OrpaHnyeHusix B cucteme BT fosmkHa 6bITh
npegocrtassieHa npoussoauTenem cucrtemol bT3.

Mepen KaxablM UCMbITAHWEM W MOCNE Hero, a Takke nepeg NtobbiMy paboTamy No TEXHUYECKOMY 06-
CNYXWBAHUIO W NOCNEe HUX, A0/MKHA ObliTb OCylleCcTBNEeHa NPoAyBKa WMHEPTHbIM rasoM Bcex TpybonpoBoaoB
cuctembl BTO, cogepxalux roptoumnii ras. Ha BpemMs npoctos mecta coefuHeHWn Tpy60onpoBOAOB CUCTEMbI
BT3 c cuctemoin cteHfa f0/MKHbI OblTb TePMETU3NPOBaHbI.
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4.3.4 JneKkTpuyeckue coefHeHUNA

dnekTpuyeckoe 060pyAOBaHME U COEAMHEHUS [AO/KHbl ObliTb CMNPOEKTMPOBaHbl B COOTBETCTBUM C
FOCT P 70679. Bce ucnbiTatenibHoe o60opygoBaHue fO/MKHO ObiTb 3a3€MJ/IEHO.

4.3.5 ®PyHKUMOHa/IbHaA NpoBepka

Bcs cuctema AN ucnbiTaHMsa A0/DKHA GbiTb NMpuM3HaHa MYHKLMOHAMIbHO UCMPaBHON 40 Havyana ucnbiTa-
HWI MyTEM NPOBEPKM CUCTEMbI YNpaB/ieHUs, cUCTeMbl c6opa AaHHbIX U CUCTEMbl 6e3onacHocTu. PesynbTarsl
9TO NPOBEPKM AO0/MKHbI ObITb BK/HOYEHbI B MPOTOKO/A WUCMbITAHWA, & OTBETCTBEHHOCTb 3a €€ BbIMOJIHEHUE
onpejeneHa yyacTHMKaMU ncnbiTaHWii. KOMNOHEHTblI MCNbITAHWA, BXoAswue B cocTaB cuctembl BT3, moryt
6bITb MPOBEPEHbI MO OTAENILHOCTU, ec/in UHopmaunsa No NPOBEpPKE KaxAoro MCMbITbIBAEMOIo KOMMNOHEHTa
6yfeT npegctaBsieHa B NPOTOKO/IE UCNbITAHWNA.

4.4 TloprotoBuTesibHbIE Npoueaypbl

4.4.1 TMoprotoBka K paboTe M npoBepKa Ha 3aMblKaHMe TOM/INBHbIX 3/71EMEHTOB

Mepep npoBegeHueM ucnboiTaHnini cuctema BT3 gonkHa 6bITb NOArOTOBNEHA K paboTe B COOTBETCTBUU
C yKasaHUsaMn Npou3BOAUTENA CUCTEMbI.

Mepen HayasioM MCNbITAHUA KaXAbl/i TONIVBHbBIA 31E€MEHT A0/DKEH OblTb MHANMBUAYaANbHO NPOBEPEH Ha
Ha/nmymMe KOPOTKOro 3amMblKaHWA NOCPenCcTBOM HabMoAeHUs 3a HanpsXeHWeM 3/ieMeHTa B COCTOSAHUN pa3oM-
KHYTO LEenu ¢ MUHMMalbHbIMU pacxofamu TONAUBa U oKMCUTens. Ecnn 3HauyeHne HanpsHKeHUsi X00CToro
X04a He COOTBETCTBYET 3asB/IEHHOMY W3rOTOBUTEJIEM, TOMJIMBHbIA 3/1EMEHT A0/IKEH ObiTb 3aMEHEH nepep,
UcnbiITaHWEeM, ecnu MHOe He NpeayCMOTPEHO yYacTHUKAMMU UCNbITaHUSA.

VHdopmaunsa o xpaHeHun cuctembl BT3 nocne ee 3anycka fo/xHa 6bITb NpejocTaB/iieHa Npou3BoLn-
Tenem, B TOM Yuc/ie AO/IKHbI O6bITh NMpefocTaB/eHbl CONYTCTBYOWME cpeicTBa (HanpuMep, KPbIWKW, 3arnyL-
K/, ynakoBka, cpeicTBa repmetusauum natpybkos M T. 4.).

4.5 TMpoueaypbl 3anycka U BbIK/IOYEHUA

MocTaBLmKk cucteMbl BT3 go/mkeH npefocTaBuTb HeobxoAaumyo nHdoOpMaLMio 0 npoueaype 3anycka v
OCTaHOBKM CUCTEMbI (B TOM 4uC/ie aBapuiiHO) A0 NPOBEAEHUS UCMbITAHUA. YUYaCTHUKN MCNbITAHUSA [LOJIKHbI
cornacoBsaTb M3MepsieMble BO Bpems 3anycka M OCTAHOBKM mapaMeTpbl, a Takke YCTaHOBUTb TpeboBaHMA K

npoueaype npoayBKu.
4.6 Mporpamma ncnblTaHWA

Mepen HayanoM McnbiTaHWA Ao/KHA ObiTb pa3paboTaHa M yTBepXAeHa nporpamma WUCNbITaHWRA, BK/IO-
yawuiasa B cebs:

- Uenb 1 3ajavn UcnbiTaHuii;

- AaTy npoBegeHus u rpaduk UCnbiTaHwuii;

- CNMCOK CornalleHnin Mexay y4yacTHMKamuy MUCNbITaHWA, Kak yKasdaHo B HAacToslWeMm cTaHzapTe;

- MECTO NPOBEAEHNS UCMbITAHWIA;

- rpacuk kannbpoBkM 060pya0BaHNS;

- Ha3BaHve opraHmsauunn, OTBETCTBEHHOI 3a onpejesieHne KavyecTBa UCMONb3YeMOro npu UCNbITaHUAX
TOMunBa;

- nepeyeHb UCNOMIb3YEMbIX B UCNbiITaHUN o6opynoBaHna 1 NpuGOPOB C yKaszaHWeM Tuna, KosunvyecTsa u
cucTeMaTnyecKoin NorpeLwHoCcTr, a Takke cnocoba MOHTaxa;

- onucaHue pamok ucnbiTaHuii cuctembl BT3;

- HavasbHble YCNOBUA UCMbITAHWIA;

- [aHHble, noanexawlime 3anucu, U MeToj 3anncu n apXMBUPOBAHUSA OaHHbIX;

- nepevyeHb Nuy, NPOBOAAWMX UCNbITAHWE, C YKa3aHMEM OTBETCTBEHHbIX 3a BbIMOJIHEHME MpPOrpamMmbl
ncnbliTaHni;

- npoueaypbl 3anucyu AaHHbIX UCMbITAHUA 1 HABNAEHWU, BKAIKOYaAA 4acTOTy BbIGOPKY;

- NPOAO/IKUTENBHOCTb KaXA0ro CerMeHTa UCNbITaHUS;

- npoueaypbl 3aBeplleHna UCMbITaHNA Npu BO3HUKHOBEHUW COOEB;

- KpUTEpPUU NPUEMNEMOCTMN AN 3aBEPLIEHUS UCMbITAHNUS;

- KO/TMYECTBO UAEHTUYHbIX UCNbITAHWIA, KOTOPbIE HEOHXOAMMO NPOBECTU ANA 0becnevyeHus cTaTtucTuye-
CKM 3HAYMMbIX U BOCMPOU3BOANMbBIX Pe3y/bTaToB;

- nogpo6GHOe onucaHne nNpoueayp UCNbITaHUH U UX NOCef0BaATENbHOCTD.
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4.7 MNoaroToBKa nepcoHana Afig ucnbliTaHuii

Bce nuua, yyacTByuime B UCNbITAHUAX, AOKHbI NMPOXOAUTb COOTBETCTBYLNIA UHCTPYKTaX No pa6oTe
C ucnbiTaTeNbHbIM 060pyAOBaHNEM, 0COGEHHOCTSAM paboThl cucTeMbl BT 1 6e3onacHoMy o6paleHuto ¢ uc-
Mo/sib3yeMbIMU NPpU UCMbITAHUM cpeaamMu U npuéopamu.

5 MeToabl ucnbiTaHWi

Mepen HayasoM MCNbITaHW YYACTHUKU WUCMbITAHUS [LO/KHBI cOrflacoBaTbh Ha6op PY Ans ucnbiTaHus B
cooTBeTCTBUM C Tabnuueir 1. OHW MOryT 6biTb OCHOBaHbl Ha PEKOMEeHAauusix MocTaBLiMKa WM CUCTEMHbIX
TpeboBaHUsAX 3akasuvka. Bce 3HauYeHUs1 CBA3aHbl C yAeNbHOW NMOTHOCTbI TOKA, MOCKOMbKY akTUBHAas Mo-
Waab pasMyHbIX KOHCTPYKUMii 6aTapen 6yaeT pasnuyatbcs. Mpyv HEO6X0AMMOCTU MOXHO A06aBUTL onpeae-
nsieMble 3HaYeHUs.

Tab6nunya 1— O6pasel popmaTta 418 NpeacTaBieHNs HOPMasibHbIX Pabounx YCNOBUIA ANs1 UCTbITaHNA cucTembl BT

AHOoaHOE N36b1- KatogHoe N36b1- BxopgHasn BXomHOe M3meHeHne
YaenoHas cTexuo- CcTexmo- Temne- A Pacxon ~ Temnepatypbl
ToyHoe  AHOAHas TouyHoe  KartopgHas faBneHve
nnOTHOSTb METPN-  haBneHne  Touka METPU- 1agnenve  Touka patypa oxnax- oxnavk- oxnak-

T:;(a 2’ Heckoe Ha aHoge pockl °C HECKOE g Karoge pocshl,°C oxna)K-v LETIIE Aaowen ,qarouJ,eMdT

cm CLEZ:;:Z_ o cucjce):;cé— o )f;;g.gceTMM MIKOCTH XNAKOCTN »(MAKcicCTm \
0,05 XX Y.YY 272.7 XX Y.YY 2.7 2.7 — — YAV
0,1 X.X Y.YY 22.7 XX Y.YY 772.2 772.2 — — YAV
0,2 XX Y.YY 772.Z X. X Y.YY 772.2 772.2 — — YAV
0,4 X.X Y.YY 27.2 X.X Y.YY 72.2 7.7 — — YAVA
0,6 X.X Y.YY 77.Z X.X Y.YY 77.Z 77.2 — — yAvA
0,8 X.X Y.YY 22.7 X.X Y.YY 77.7 77.Z — — yAvA
1,0 X.X Y.YY 22.7 X.X Y.YY 77.Z 77.Z — — yAvA
1,2 X.X Y.YY 272.2 X.X Y.YY 27.7 27.7 — — yAVA

[JaBneHvie oxnaxpalolen XUAKOCTU AO/KHO OblTb onpeAeneHO MOCTaBLIMKOM MO0 COrnacoBaHo
yyaCcTHMKamMu ucnbiTaHuii. NocnenoBaTtenbHOCTb UCNbITaHWIA, onpefensowmnx MYHKLMOHaIbHbIE XapakTepu-
CcTuKM cuctembl BT3, npeactasneHa B Tabnuue 2.

[na Bcex ucnbiTaHnii cnegyet KOHTPO/IMPOBATbL U PETMCTPUPOBATHL BCE HAMPSAXEHWUS HA TOMMBHbIX 3Ne-
MeHTax, 4Tobbl MOXHO ObIJI0 NOMYYUTb MUHMMASIbHOE, MakKCuMasibHOe, cpefHee 3HayeHue u cTaHgapTHoe
OTK/TOHEHWNE 3TUX 3HAYEHWI. YUYACTHUKA MUCNbITAHUSA MOTYT HE KOHTPO/IMPOBAaTh HanpshkeHne OoTAesbHbIX 3fe-
MEHTOB, W 3TO JO/IKHO ObITb YKa3aHO B OTYeTe.

Tabnuua 2— lNocnegoBaTenlbHOCTb UCMbITAHWIA AN ONpeAeneHns YHKLMOHAIbHbIX XapakTepUCTUK cucteMbl BT

MyHKT HavmeHoBaHue uncnbiTaHusa
521 MNonsapusaynoHHbie ucnbitaHua npu PY

51 McnbitaHne HPL,

521 MNonsapusaunoHHbie ucnbitaHnsa npu PY

5.2.2 MonsapusaumoHHble UcnbITaHus Npu geduunTte Kucnopoja
523 MonspusaumoHHble UcnbITaHus Npy geduunte Bogopoaa
521 [NonapusaunoHHble ucnbiTaHua npu PY

— VcnbiTaHe Ha MexaHNYecKyro yTeuky

531 VcnbiTaHWe Ha 4yBCTBUTE/ILHOCTL K Nnogaye Bogopoaa
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OkoHuyaHve Tabnuupl 2

MyHKT HanmeHoBaHune ncnbiTaHns

5.3.2 VicnbiTaHne Ha YyBCTBUTE/IbHOCTb K pacxofy Bo3ayxa

5.3.3 VcnbiTaHne Ha YyBCTBUTENBHOCTb K PacXofy OXNaxkAatoLlei XuakocTu
534 VicnbiTaHne Ha YyBCTBUTE/IbHOCTL K TeMneparype TensIoHocuTeNs

535 VicnbiTaHe Ha YyBCTBUTE/IbHOCTb K TEMMepaType TOUYKM PoChbl Ha kaToae
5.3.6 VicnbiTaHne Ha YyBCTBUTE/ILHOCTL K AABMIEHWUIO ra3a Ha katoje

521 MonsapusaunoHHble ncnbiTaHusa npn PY

— McnbiTaHne Ha MexXaHUYecKyto yTeuky
54.1 WcnbiTaHne npy nocTosiHHo Harpy3ske 0,10 Alcm?2
521 MonapusaunoHHble ncnbiTaHua npn PY

— McnbITaHne Ha MexXaHUYecKyto yTeuky
5.4.2 VcnbiTaHne npy nocTosiHHOM Harpy3ske 0,80 A/cm?2
521 MonapusaunoHHble ncnbiTadua npn PY

— VicnbiTaHne Ha MexaHU4YecKyr yTeuky

551 CryneHyaroe nameHeHue Harpysku ot 0,20 A/cm2 fo 0,80 Alcm2
5.5.2 JlnHeiiHoe n3meHeHne Harpysku ot 0,20 A/cm2 go 0,80 A/cm2 co ckopocTbio 0,06 Alcm2/c
521 MonapusaynoHHble ncnbiTaHusa npy PY

— McnbiTaHne Ha MEXaHUYECKYHD YTeuKy

51 WcnbiTaHue HPL

Llenb ucnbiTaHua — onpegeneHne noteHuuana pasoMKHYTON LEenu, Halnyme KOpPOTKOro 3amblKaHus B
TON/IMBHOM 3/1eMeHTEe (TOM/IMBHbLIX 3/1IEMEHTax), onpejesieHne CKOpPoCTU, C KOTOPOI Bogopoa AnchdyHanpyeT
yepes MemGpaHy, 1 obecrneveHne 6a30BbIX AaHHbIX 415 BYAYLIMX ANATHOCTMYECKUX UCTbITAHUA Ha KOPOTKOE
3aMblkaHMe/BHYTPEHHIO yTeuky. Paboune ycnosua ansa ucneitaHua HPL, npuBegeHsbl B Tabnuue 3.

Xop vcnblTaHus: 3akntoyaeTcs B nogadye H2/Bo3gyx B UCMbITYEMbI G/10K, U3MEPEHUSI HAMPSHKEHUSA XOS10-
CTOro X0A4a, BbIKMOUEHNE BO3AyXa U NOHWKEHME HaMpsXeHus 3emMeHToB Huxe 0,100 B Ha 3/1ieMeHT.

Tabnuya 33— Pabouve ycnosusa ans ucnbitaHus HPL|

MapameTp Ycnosue
Tonnuneo Bopopop,
MNopava Tonnvea OKBMBAJIEHTHO yAe/bHOW nnoTHocTh Toka 0,10 A/cm2
OkucnmTens Boszayx
MNopava okucnurens OKBMBA/IEHTHO yAesbHOM nnoTHocTh Toka 0,10 A/cm2
Pacxopn, oxnaxgaroweii XnaKocTm YcTaHaBNMBaeTCA Ha OCHOBEe pacxofa TensIoHOCUTeNs Npu MJIOTHOCTU Toka
0,1 Alcm2

O6uwWmnii NopsafoK AencTBuii:

- yaepxaHne HPL B TeyeHune 1 MuH;

- MpeKkpalieHne nogaym BO3AyXa Ha KaTog,

- [OBefeHne HanpsXXeHusa BCeX 3/IeMeHTOoB A0 MeHee 0,1 B;

- BOCCTAHOBJ/IEHWE WUCXOAHOI0 COOTHOLIEHUA TONNBA U OKAC/TUTENA, 3KBUBAJIEHTHOIO MMOTHOCTU TOKa
0,10 Alcm2;

- NPOAOJIKEHNE UCMbITAHUA.

10
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5.2 Monsapwusauynn

KniouyeBblM nokasatesieM 3KcniyaTalMOHHbIX BO3MOXHOCTEN cuctembl BTD aABnseTca BoMbTamMnepHas
XapakTepucTuka unu nonsipusaunoHHan kpmeasi. B ncnbiTaHMAX, NpeAcTaB/ieHHbIX B HACTOSIWEM cTaHAapTe,
€e NnoslyyatoT Ha OCHOBE HanpshKeHUs, N3MEepPsiEMOro Ha YPOBHE OTAE/IbHbIX TOM/IMBHLIX 3/IEMEHTOB, YPOBHE
oTAaenbHoit BT3 mnn Ha ypoBHe Bceli cuctembl BT3. O6wuii BUA BONbTaMnepHOl XxapakTepUCTUKN OTAEbHO-
ro TON/IMBHOTO 3/IEMEHTA NPUBEAEH HA pUCYHKe 3.

1— TeopeTnyeckoe 3HaueHune HanpsHKeHUs TONMBHOTO 3ieMeHTa 6e3 ydeta nonspusaunmn; 2 — 06/1acTb akTMBALMOHHON NonapusaLmm;
3 — obuwas nonsipusauMoHHas noteps HanpsbkeHusi; 4 — o6nacTb OMUYecKoi nonspusauun; 5 — o61acTb KOHLEHTpaLMOoHHOM
nonspusauumn; 6 — kpusas pabodero HanpskeHusl, V

PucyHok 3 — lMprmep Nonsipu3alyoHHO KPUBOI OTAENLHOTO TOM/IMBHOMO 3/1eMEHTa

Mpu NOCTPOEHUN TUMWUYHOI NONAPM3ALNOHHON KPUBOW NO OCM OpAMHAT OTKNaAbiBalOT U3MEPEHHOE UNn
yCcpeAHEeHHOoe 3HavyeHvne HanpshkeHus sueiku, 6atapen nam cuctembl BT3, a no ocn abecuncc — cOOTBETCTBY-
IOLLYI0 YAEe/IbHYI0 MAIOTHOCTL TOKa UK cuny Toka. lMepenagbl HaANPsXeHUsa MexAay TONIMBHLIMU 3ieMeHTaMu
OTHOCUTENLHO CPefHEero 3Ha4YeHa N MUHUMAsIbHOTO HanpsXXeHUsA TONJIMBHOTO 3/IEMEHTa MOXHO onpefennTb
rpachnyeckn Ha NoONAPU3aLMOHHOW KPMBOWN, OTMETMB Ha HEell 3HaYeHUA HanpsXeHui OTAEeNbHbIX TOMJUBHbLIX
3/1EMEHTOB.

Bo Bpems npoBefeHUs NoAAPU3auMOHHbIX UCMbITaAHWIA Harpysky Ha cuctemy BT yBenuuusaiTt ¢ HPL,
[0 MakCcMMasibHOro ypoBHS, a 3aTeM yMeHblwalT obpaTHo go HPL, nonyyan B pe3ynbTarte xapakTepucTukn
«BOCXOAALWER» N «HUCXOAAWER» nonapmusaunmn. laHHble 0 Hanpas/eHUn U3MEHEHUSA HarpyskM Heob6xoAuMO
yKkasbiBaTb B MPOTOKO/IE MUCMbITAHWIA.

5.2.1 TMonsapunsaynoHHble UcnbiTaHna npu PY

Llenb ucnbiTaHus — onpegeneHne nokasatesein paboTbl BT npu pasHbiX MIOTHOCTAX Toka. M3 nony-
YeHHbIX AaHHbIX NHTEPNoNsALmMeli MOXeT 6biTb NOSTyYeHa TOYKa NMUKOBOWN MOLLHOCTH.

Xog vcnbiTaHWsA: NJAOTHOCTb TOKA W pacxofbl peareHToB yBeNuuMBaloT, corfacHo Tabnuue 1 ycnosuii
npoBefeHNss UCnbITaHuii, oT ypoBHA HPLL A0 nonyyeHns makcumasibHOW MNOTHOCTM TOKa, a 3aTeM yMeHblua-
0T C TeM Xe warom Ao yposHa HPLI:

- KaXAyt KOHTPOJIbHYIO TOYKY BbIAEPXMBAKT B TeYeHne 5 MuH;

- Touky HPL, BbigepxuBaloT meHee 1 MuH,

- yBe/IMyeHune MA0THOCTU Toka NpoBoaAaT oT 200 MA/CM2 [0 YPOBHA HanpshXXeHWsA TOMIMBHOIO 3/1EMEH-
Ta 0,4B 1M MakcumManbHOro HanpsXeHusa UChbiTaTeNbHOro cteHaa, ¢ warom 200 mMA/cm2.

Mpu nafeHnn HanpsHKeHUss TOMSIMBHOMO 3/IeMEeHTa HUXe MUHUMasbHO AOMYCTUMOro 3Ha4YeHuns, ycTaHoB-
neHHoro npoussogutenem BT3, ucnoiTaHne criefgyert npekpaTuTsb.

5.2.2 MondapunsaynoHHble UCNbITaHUA NpU geduunte Kucaoponaa

Llenb ncneiTaHna — onpegeneHne nokasarenein paboTel BT npu pasHbiX NJIOTHOCTAX TOKA B YCN0BUAX
JeduumnTta Kucnopoga.

Xog vcnbiTaHWsA: NJOTHOCTb TOKA W pacxofbl peareHToB yBeNuuMBaloT, corfacHo Tabnuue 1 ycnosuii
NpoBefeHNss UCMbITAHUI (MCKIOYan YC/I0BUA Ha Katofe, Kyfda Ao/KHa nofgasartbca cmecb 10 % kucnopoga u
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90 % a3oTta), oT ypoBHA HPLl o nonyyeHuMs MakcumasbHOlM NAOTHOCTU TOKAa, a 3aTEM YMEHbLIAKT C TEM Xe
warom o yposHa HPL:

- KaXAyl KOHTPOJIbHYIO TOYKY BblAEPXMBAKT B TeYEeHUE 5 MUH;

- Touky HPL, BbigepxuBaloT MeHee 1 MUH;

- yBe/In4YeHne naoTHOCTU Toka npoBoAAaT oT 200 MA/CM2 [0 YPOBHS HaNPsHXKEHUst TON/IMBHOTO 3/1EMEH-
Ta 0,4B uaM MakCMManbHOro HanpshXeHuUs UcnbiTaTeNbHOro cteHaa, ¢ warom 200 MA/cm2.

5.2.3 TMonapusaynoHHble ucnblTaHna npu gedpunynte Bogoposa

Llenb ncnbiTtaHnsa — onpegesieHne nokasateneli pa6otbl BT npu pasHbiX NOTHOCTAX TOKA B YC/10BUAX
agecuunta Bogopoaa.

Xopg ncnbiTaHWA: MAOTHOCTb TOKA U pacxofbl peareHTOB yBENMYMBAKT, COracHo tabnuue 1 ycroBuii
npoBefeHNs ucnbiTaHUi, UCKIYasa YCN0BUA Ha aHOA4e, Ha KOTOpbI A0/HKHA nojaBaTbCA CMeCb, COCTaB KO-
Topoli npeacTaBneH B Tabnuuye 4.

Ta6nuya 4 — CpaBH/BaeMble TOMMBHbIE CMECU

Cwmecb HZN2 CopgepxaHvie Tonmea, %
1 80/20
2 50/50

Kax bl TONNMBHBIA COCTAB UCMbITHIBAKOT C YYETOM C/IeAyoWnX yCI0BUIA:

- KaXAyt0 KOHTPOJIbHYIO TOYKY BbIAEPXMBAKOT B TEYEHNE 5 MUH;

- Touky HPL, BbigepxuBalT meHee 1 MUH;

- yBe/NM4yeHne NNOTHOCTM TOoka NpoBoAAT oT 200 MA/CcM2 [0 YPOBHSA HanpsxeHusa Adveiikn 0,4B nam mak-
CUMasIbHOIO HanNpsHKeHUsi UCnbliTaTesIbHOrO cTeHaa, ¢ warom 200 MA/cm2.

Mpn nafeHun HanpsHKeHUs TOMJIMBHOIO 3/IEMEHTA HUXe MUHUMAsIbHO AOMYCTUMOrO 3Ha4YeHus, ycTaHoB-
neHHoro npoussogutenem bBT3, ucnoitaHne cnepyert npekpaTuThb.

KoHueHTpauun Tonauesa crefyeT U3MepsaTb pacxogomepamu. Heob6xoAnMMo NpPoBOAUTL KOHTPOJ/Ib KOH-
LeHTpaumu yrnekmcnoro rasa B KaTo4HOM rase, npeBbllleHNe KOTOPOW MOXeT CBUAeTesibCTBOBaTb O npobne-
Max B pa6ote BT u conyTcTBYylOLW e 3TOMYy noTepe NPOU3BOAUTENBLHOCTMW.

5.3 McnblTaHnAa Ha YyBCTBUTE/IbHOCTb CUCTEMbI BT3 K M3MeHEHN0 pa3finyHbIX (hakTopoB

5.3.1 VcnblTaHVe Ha YyBCTBUTE/IbHOCTb K Nnogavye sogopoaa

Llens ncnblTaHna — onpegeneHne YyBCTBUTENLHOCTM BT K M3MeHeHUI0 nojayv Bogopoja.

Xog ncnblTaHna: nofadvyy BoAOPOAa YMEHbLUAT COrnacHo Tabnnue 5 npum NOCTOAHHbLIX NIOTHOCTAX TOKa
n npu PY. VicnbiTaHUsA NpoBOAAT, BblAEpXMBas KaxAblii Habop ycnoBuii B TedyeHne 5 muH. B cnyyae nageHus
YAENBHOTO HanpshKeHUs TOMJIMBHBIX AYEEeK HWXEe [0MYyCTUMOro 3HavyeHus, onpefeneHHoro npousBoauTenem
cuctembl BT3, nucnbiTaHne npekpawaroT.

Tabnunya 5— Ycnosusa ncneltaHMs Ha 4YyBCTBMTENbHOCTL BT3 K nogaye Bogopoda

MopsiaKoBbI HOMep cepun

NCTbITAH Wi MnotHocTk Toka, AlcM2 KoahpuumeHTsl n36biTKa BoAOpoAa 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 3TOi YacTu UcnbITaHUn HEO6X04MMO OTH6MpaTb NPOO6LI KATOAHbLIX rAa30B A1 KOHTPOAS YPOBHSA
C02. YBenuueHue ypoBHsa C02 MOXeT ykasblBaTb Ha npobnembl B 6T3, KoTOpble MOryT NpMBecTu K Heobpa-
TUMOMY CHUXEHUIO NPOU3BOANTENBHOCTH.

5.3.2 WcnblTaHMe Ha YyBCTBUTE/IbHOCTb K pacxoay Bo3ayxa

Llenb ncnblTaHna — onpegeneHne YyBCTBUTENBHOCTU cuctembl BTO K U3MEHEHMIO pacxofa Bo3fayxa.
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Xop vcnbiTaHUs: n36bITOK BO3ayxa YMEHbLLAT corlacHo Tabnuue 6 npu onpegeneHHbiX NOCTOSAHHbIX
3HAYEHUSIX MIOTHOCTM TOKA M MPOYMX NMapaMeTpoB COrflacHo PY, BblaepxXuBasi Kaxgablii Ha6op ycnoBuii B Te-
yeHne 5 MUH. B cnyyae nafeHus yaesibHOro HanpshkeHUsl TOMJIMBHbIX SiYeeK HMXe AOMYCTMMOro 3HauyeHwus,
onpeneneHHoro NponsBoanTesieM cuctemsl 6T, UCMbITaHME NpeKpallatoT.

Tabnunya 6— YcnoBusa UCNbITaHWs Ha YyBCTBUTENBHOCTL BT3 Kk pacxoay Bo3ayxa

MopsiaKoBLIA HOMEP cEpum

UCTbITAHMI MnoTtHoCTb Toka, A/cm2 KoadhdhmumeHTb! 136biTka nofayum Bo3ayxa
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 lVcnbiTaHMe Ha YyBCTBUTE/NIBHOCTb K pacxofy oXxJaxaaroLen XnaKkocTtum

Llenb ncnbiTaHusa — onpegefnieHne 4yBCTBMTENbHOCTU BT Kk pacxogy oxnaxaarLlein XUaKocTu.

Xof vucnelTaHUA: pacxof TenjoHOCUTENA B CUCTeMe oxnaxaeHus BTO yBennuusarT corfiacHo tabnm-
ue 7 npu onpefeneHHblX NOCTOAHHbIX 3HAYEHUAX MMIOTHOCTM TOKa M BCEX NPOYMX NapaMeTpoB B COOTBETCTBUN
c PY. lonyckaeTca BblpaxaTb pacxofbl TENJIOHOCUTENA B pasHule ero TemnepaTtyp Ha BXOAe W BbiXoAe 13
BT3. Kaxablii Habop yc/noBuii, cornacHo Tabnuue 7, BbiAEPXNBAKOT B TeYEHNE 5 MUH.

Ta6nuuya 7— YCNOBUSI UCTIbLITAHWS HA YyBCTBUTE/IBHOCTb K PACX0AY OXTAXAANLLEN XUAKOCTU

MopsiaKoBbIA HOMEP cepum

ACTILITARM MnoTtHoCTb Toka, A/cm2 Pacxop, oxnaxgatoLLein nakocTn Ha exoge B BT
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%

Mpn o6paboTke pe3ynbTaTOB MUCNbITAHWA HEOOGXOAUMMO paccyMTaTb M yKazaTb B NPOTOKOE WCNbITaHUM
MCNONb3YyEMbIN pacxof oxnaxgaluwen XULAKOCTU Ha eAUHUYHbI TONMMBHBIA 371eMeHT. B cnyyvyae nageHus
YAENBHOTO HaMpPSHXXEeHUS TOMJIMBHbIX SAHYEEK HMXKE [OMYyCTUMOrO 3Ha4YeHUs, ONpefesieHHOro nNpousBoauTenemM
cuctembl BT3, ncnelTaHne npekpawatoT.

5.3.4 VicnblTaHMe Ha YyBCTBUTE/IbHOCTb K TeMnepaTtype TenJioHOCUTens

Llenb ucnblTaHna — onpejeneHne 4yBCTBUTENbHOCTU BT3D K BXOAHON TemnepaTtype oxnaxparwliei
XUAKOCTW.

XoA vcnblTaHuA: TemnepaTypy TEN/IOHOCUTENSA B CUCTEME OXNaxAeHusa nepej Bxogom B BTO noBbl-
WakwT Npu onpeAeneHHbIX MOCTOAHHbIX MIOTHOCTAX TOKa. Npy BbINOTHEHMM UCMbITAHUA HEOH6XOAMMO KOppEK-
TupoBaTb 06paboTKy BXOAALIMX ra30B MpU U3MEHEHUU TemnepaTtypbl Oxnaxjalwlwen XULKOCTU Tak, YTobbl
UX BIAXHOCTb MNPV KaXAOM WCMbITAHUN HE MeHsacb, a BCE MpOYMe napameTpbl CUCTEMbl yCTaHaB/AMBalT B
cooTBeTCcTBUN € PY. Kaxablii Habop ycrioBuii coriacHo tabnvue 8 BbigepXMBakT B TeUeHUe 5 MuH.

Tabnwu La 8— Ycnosua ucnbiTaHWs Ha YyBCTBUTE/IbHOCTbL K TEMMepaType TenoHoCUTesNs

MopsagKoBbIi HOMEpP cepun

NCTbITAHi MnoTHOCTb TOKa, Alcm2 BxofHaa Temnepartypa oxnaxgatoLiei 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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KoHeuHbI1 BbIGOP yCcnoBUiA UcnbiTaHUsA (NJIOTHOCTb TOKA, BXOAHYK TeMmnepaTypy ox/jaxaarLen Xnako-
CTW) onNpefenstoT y4acTHUKN UCNbITAHWA B 3aBUCUMOCTM OT BuAa M Tuna KoHcTpykuun BT3. B cnyyae nageHus
YAENbHOTO HAMPSXXeHUS TOMIMBHBLIX AYEEeK HUXe AOMYCTUMOro 3HauvyeHus, onpefesieHHOro nNpou3BoAUTeNem
cuctembl BT3, ucnbiTaHne npekpawaroT.

5.3.5 McnblTaHMe Ha YYBCTBUTE/IBHOCTb K TeMnepaTtype TOYKM POChbl Ha Katoae

Llenb ucneiTaHna — onpegesieHne 4yBCTBUTENbHOCTU BT3 K TemnepaType TOYKM pochl rasa, nojasae-
MOrO Ha KaToA.

Xo4, MCNbITaHUA: TOYKY POCbI NMOCTYnalwLero Ha karoj rasa W3MeHST MNPy NOCTOAHHOM TOKe, perynu-
pys, cornacHo Tabnuue 9, HaCTPOWKN CMCTEMbI YBNaXHEHUS ra3oB MCNbITaTe/IbHOrO CTeHAa W OCTaBsAs Bce
npoyne napameTpbl CUCTEMbl COOTBETCTBYHOLW MMM PY. Kaxablii Ha6op ycnoBuii Npu UCMbITAHUN BblAEpPXUBA-
10T B TeyeHue 10 MUH, MOCKOJMIbKY NPV perynpoBaHun BAAXHOCTM BXOAALWEro rasa Heob6xoAMMO y4nTbiBaTb
OVHaMUKY yBNaXHEHMNS KakK ycTpolicTBa 06paboTKM ra3oB ucnbiTaTtesIbHOro o6opyaoBaHus, Tak n camoin BT3;
0HaKO yyacTHMKaMMN UCNbITAHUA MOXET ObiTb COrNacoBaHO MHOE BPEMS BblePXKN.

Ta6nuuya 9— YCNoBYsi UCTILITAHWS Ha YyBCTBUTE/IBLHOCTL K TEMMEPATYPE TOUKM POChl Ha KaToae

MopsiAKOBbI HOMep cepum

NCHBITAHMI MnoTtHocTb Toka, A/cM2 Touka pockl Ha katoae
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

[AnanasoH MCNbITYEMbIX TOYEK POCbl MOXET OblTb CKOPPEKTUPOBAH B 3aBUCUMOCTW OT WUCMbITYEMOIA
BT3 — 310 HeobxoAMMO OnMpefennTb ydyacTHMKaAM UCNbITaHWiA 40 Havyana ucneiTaHus. Cnegyet cobnwaatb
OCTOPOXHOCTb MNPW BbINOJIHEHMW 3TOr0 UCMbITAHMA, Tak Kak 9TO MOXeT MpuMBeCcTU K nospexpaeHuio BT3. B
cfiyvyae nafeHuna yaenbHOro HanpshKeHuUsA TOM/IMBHBLIX AYEeeK HUxe AOoNYyCTMMOro 3HavyeHusa, onpefesieHHoro
npoussoauTenem cuctembl BT, ncnbiTaHne npekpaLiaroT.

5.3.6 VicnbiTaHe Ha 4YyBCTBUTE/IbHOCTb K AaB/IEHNIO rasa Ha Karoge

Llenb ucneiTaHua — onpegeneHve YyBCTBUTENbLHOCTU BT K M3MEHEeHWI0 AaB/ieHnsa rasa Ha kartofe.

Xopg ucnbiTaHusA: gaBfieHWe rasa, Nof4aBaemMoro Ha Katofd, YBe/IM4YMBaKT NPW MOCTOSHHOW MA0THOCTU
TOKa W Npyv COOTBETCTBMM MNpouMx napameTtpoB PY. Kaxablii Habop ycnoBuit ucnbiTaHWii, B COOTBETCTBUMN C
Tabnuuein 10, BbIAEPXUBAKT B TeYEHME 5 MUH.

Tabnuya 10— YcnoBus ucnbITaHUA Ha YyBCTBUTE/ILHOCTb BT K AaBNEeHUI0 rasa Ha kaTofe

MopsiaKoBeIii Homep cepun MnoTHocTb ToKa, AlcMm2 JasneHue rasa Ha katoge, klMa
nCnbITaHU
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 %

[Jvana3oH ucnbiTbiIBAEMbIX AaB/IEHUA MOXET ObiTb OTPErynvMpoBaH B 3aBUCUMOCTU OT MCMbITbIBAEMOIA
cuctembl BTO — 310 HEeo6X0AUMO oOnpeAennTb yyacTHUKAM WUCMbITAHUA OO0 Havana WcnbiTaHuin. B cnydae
nageHnsa yaesnbHOro HanpsXXeHusa TOMJ/IMBHbLIX AYEeeK HUXe A0MYyCTUMOro 3HayeHus, onpenesieHHoro Npon3Bo-
guTtenem cuctembl BT3, ncnoiTaHne npekpaiiaroT.

5.3.7 VicnbiTaHMe Ha YyBCTBUTE/IBHOCTb K TEMMNepaType TOYKM POCbl Ha aHOoAe

Llenb ncnbitTaHna — onpegeneHve 4yBCTBUTENIbHOCTM BT k TemnepaTtype TOYKM pochbl rasa, nojgaBae-
MOro Ha aHog,.
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XofA MCMbITaHUSA: TOUKY POChl MOCTYNAalLWEro Ha aHo 4 rasa U3MEeHsIOT Npu NOCTOSTHHOM TOKe, perynupys,
cornacHo Ta6nuue 11, HAacTPOWKU CUCTEMbI YB/TAXHEHWS TA30B UCMbITATENILHOIO CTEHAA W OCTaB/sA BCE Mpo-
uMe napameTpbl CUCTEMbl COOTBETCTBYWOLWMMU PY. Kaxablii Ha6op yC/noBWUiA Npu UCNbITAHUW BblLEPXMBAOT
B TeueHue 10 MWH, NOCKO/IbKY MPU PErYSIMPOBAHWUM B/IQXHOCTU BXOASLLEFO rasa Heo6X04MMO YUuUTbiBaTh AU-
HaMVKy YBJTQXHEHWUS KakK ycTpoiicTBa 06paboTku ra3oB MCMbITATENLHOrO 060pyAOBaHUsA, Tak U camoii BTJ3;
01HAKO YyYaCTHUKAMU WCMbITAHUS MOXET OblTh COrN1ACOBAHO UHOE BPEMS BbIAEPXKM.

Ta6nuuya 11 — YcnoBusi UCMbITAHUSI HA YYBCTBUTE/ILHOCTL K TEMMEpAType TOUKM POChl Ha aHoAe

MopsAaKoBbIii HOMep cepun

uenbITaHuii MnoTHOCTb ToKa, A/cM2 Touka pocbl Ha aHofe
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

[vana3oH ucnbiTyeMblX TOYEK POCbl MOXET 6biTb CKOPPEKTMPOBAH B 3aBMCUMOCTM OT WUCNbITYEMOWA
BT3 — 310 Heob6xo04MMO OnpeAenMTb yyacTHMKaM MCNbITaHWMIA A0 Havyana ucnbiTaHnsa. Cnegyet cobnwogatb
OCTOPOXHOCTb MPU BbINOJIHEHNUN 3TOIO0 UCMbLITAHUA, TaK Kak 3TO MOXeT NMPUBECTU K noBpexaeHnio BTI. B cny-
yae nafeHus yhenbHOro HanpsaxeHus TOMJIMBHBLIX AYEeeK HUXEe AOMYyCTUMOro 3HauyeHus, onpepesieHHoro npo-
n3sogutenemMm cuctemol BTI, ucnoiTaHne npekpawaror.

5.3.8 McnbiTaHMe Ha YyBCTBUTE/IbHOCTb K AiaB/IeHMNIO ra3a Ha aHone

Llenb ncnbiTaHusa — onpefenieHne YyBCTBUTENbHOCTU BT K U3MEHeHUI0 AaBNeHnsa rasa Ha aHoge.

Xof ucnelTaHuA: fasfieHne rasa, nofaBaemMoro Ha aHoj, yBe/iMynmBealoT npu NOoCTOAHHOW NAOTHOCTM TOKa
M Npyu COOTBETCTBMM Npouux napameTtpoB PY. Kaxpoe ycnosue ncnbiTaHWs, B COOTBETCTBUM C Tabnuuei 12,
BblAEpPXMBaOT B TeYeHne 5 MuH.

Tab6nuuya 12— Ycnosusi UCbITaHNS Ha YyBCTBUTENLHOCTL BT K AaB/eHNIO rasa Ha aHoAe

MopsAKOBbIA HOMep cepun

NCMbITaHMi MnoTtHocTh Toka, A/cm2 [aBneHue rasa Ha aHofae, kMa
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%

[unanasoH ncnbliTbiBAEMbIX AaBNeHWli MOXeT 6blTb OTPErynMpoBaH MHauye, B 3aBUCMMOCTU OT UCMbITbI-
Baemoii cuctembl BT, — 3TO AO/MKHO ObiTb ONpPeAeNeH0 yYacTHUKAMM UCNbITaHWA A0 Havana UCNbITaHWiA.
B cnyyae nageHuna yaenbHOro HanpsaXeHua TonanBHbIX A4eekK HMXe AoNYyCTUMOro 3HavyeHusd, onpeneneHHoro
npoussoauTenem cucteMbl BT3, ucnbiTaHne npekpawaroT.

5.4 VcnbiTaHNs Npy NOCTOSAHHOW Harpyske

5.4.1 VicnbiTaHMe Npu NOCTOSAAHHOW Harpy3ke 0,10 A/cm2

Llens ucneltaHnss — oueHka cTabuibHOCTU HanpsxeHnsa BT Ha A/INTENIbHOM XOJI0OCTOM XOAe Mpu HU3-
KO N/IOTHOCTW TOKa.

Xopa vncnbiTaHnA: pexuMm pa6oTbl BT3 npu NOCTOSHHOW niioTHocTM Toka 0,10 A/cM2 BbiAepXuBawT B
TeyeHue 8 u, MpU 3HAYEHMAX MPOYMX NapameTpoB corfacHo PY. [laHHble 06 OTK/IOHEHUAX B HanpshHKeHUn
perncTpupyoT B NPOTOKOJIE UCMbITaAHUA. B cnyyae nageHuns yaenbHOro Hanps)XeHWs TOM/IMBHbIX SHEEK HuxXe
[ONYyCTUMOro 3Ha4YeHus, onpefesieHHoro npoussoauTenemMm cuctemol BT, ucnbiTaHne npekpawaroT.
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5.4.2 WcnblTaHne Npu NOCTOSAHHOW Harpyske 0,80 A/cm2

Llenb ncnbiTaHMsa — oOueHKa CTabu/IbHOCTU HanpsXxeHusa BT Ha A/INTeNIbHOM XO/I0OCTOM XOfe Npw Bbl-
COKOli M/IOTHOCTU TOKa.

Xop ucnbiTaHusa: pexum pabotel BT3 npu nocTtosfHHONM naoTHocTu Toka 0,80 A/cM2 BbigepXuBakT B
TeyeHue 8 4, NMpU 3HAYEHUSAX NPOYMX NapameTpoB cornacHo PY. [laHHble 06 OTK/IOHEHUAX B HanpsXeHuu
perncTpupyroT B NPOTOKOJIE UCMbITAHMI. B cnyvyae nafeHusa yaenbHOro HanpsXeHus TONJIMBHbLIX AYeeK HUXe
[ONyCTUMOTO 3HaYeHus, onpeAesieHHoro npovnssoautenemMm cuctemol BT, ucnbiTaHne npekpaiwaror.

5.5 McnbiTaHWsa Npy AMHAMUWYECKON Harpyske

5.5.1 CrtyneH4yaToe naMmeHeHue Harpyskm ot 0,20 A/cm2 go 0,80 A/cm2

Llenb ncnbiTaHnA — OLEeHKa peakuun cuctembl BT Ha cTyneHYaTtoe U3MeHeHue Harpysku.

Xopg vncnbiTaHusa: paboTawwy cuctemy BT npu PY BbigepXuBarT npu naoTHocTu Ttoka 0,20 A/cm2
B TeyeHne 10 MWH, MOC/Ne 4Yero CTyneH4YaTo M3MEHST Harpy3ky A0 COOTBETCTBYKLULEN MAOTHOCTU TOKa
0,80 A/cm2, Bbigepxusas ee B TedeHne 10 muH npu PY. lanee Harpy3sky cTyneH4yato uameHswoT go 0,20 A/cm2.
Mepep cTyneHYaTbiMy¥ U3MEHEHUAMWN HArpy3kn A0/KHbI 6bITb ycTaHOBNEHbI PY. OnncaHHylo nocnegosaTtesb-
HOCTb AEelCTBMIA MOBTOPSAT TpM pasa. B cnyvyae nageHus yaesibHOrO HanpshHKeHUs TOMJIMBHbIX SHEEK HUXKe
OOMYyCTUMOrO 3HayeHus, onpefesieHHoro nponssoautesnieM cucteMmol BT3, ucnbiTtaHne npekpaiiaroT.

5.5.2 JlInHeliHOe nameHeHne Harpysku ot 0,20 A/cm2 go 0,80 A/cm2 co ckopocTbto 0,06 A/lcm2/c

Llenb ncnblTaHns — oueHka peakuun cuctembl BT Ha NMHENHOEe N3MEHEHME HarpysKu.

Xop ucnbiTaHusa: paboTtatowyo cuctemy BT3 npu PY BbigepxusatT npy NAOTHOCTM Toka 0,20 A/cm2 B
TeyeHne 10 MMH, NOCNE Yero NMHENHO NOBbIWAKT HAarpy3Ky 40 COOTBETCTBYOLWEN NAOTHOCTU Toka 0,80 A/cm2
Cco ckopocTblo 0,06 A/cm2/c, Bblgepxnsasa 4OCTUTHYTOe 3HayeHue B TedyeHue 10 muH npu PY. flanee Harpysky
NINHEHO NOHWXAlT C TOi Xe ckopocTbtlo A0 0,20 A/cm2. MNepen N3MEHEHUAMWN Harpy3ku AOMXKHbI ObITb yCTa-
HoBfNeHbl PY. OnucaHHylo nocnefoBaTefibHOCTb AEliCTBUIA NOBTOPSAKT Tpu pasa. B cnyyae nageHus yaenbHo-
ro HanpsiXXeHUs TOMNJIMBHbIX AYeeK HKe A0NYCTUMOro 3HauyeHus, onpefesieHHoro npou3BoguTesneM CUCTEMbI
BT3, ncneiTaHne npekpawatoT.

6 Co6op, obpaboTka 1 NpeacTaB/ieHNe JaHHbIX

6.1 YnpaBneHwe faHHbIMU

6.1.1 XpaHeHWe faHHbIX

BxogHble curHanbl OT 060pyAOBaHUSA LO/MKHbI XPaHUTbCHA, 4TOObl 06ecneynTb BO3MOXHOCTb aHasmsa
LaHHbIX Nocne UcnbiTaHWin ANA NPUMEHEHUS HOBbIX KannmbpoBOK. Pe3ynbTaTbl pacyeTtoB M eAUHULbI n3Mepe-
HUS NPUGOPOB TaKXe AO0/HKHbI ObITb COXPaAHEHDI.

6.1.2 Py4dHOIn c60p AaHHbIX

BonbWKHCTBO NporpammM AN8 UCMbITaHWA nNpefycMmaTpuBaloT pyyHoli cb6op fgaHHbIX. B Takmx cnyyasx B
NPOTOKO/IE AO/MKHbI ObITb YKa3zaHbl cobupaemble AaHHble, MECTO NPOBEAEHUS WUCNbiITaHWA, Aata, BpeMms, Cu-
cTema cbopa AaHHbIX U COXPaHEeHHble AaHHbIEe.

6.1.3 [locTOBEpPHOCTb pe3y/ibTaTtoB

Ecnvn BO Bpems MpoBefEeHWS UCMbITAHUA WAW BO BPeEMS aHanu3a MNOJYYeHHbIX AaHHbIX OOHapyXeHo
HEeCOOTBETCTBME, BAUSAKOLLEE HA AOCTOBEPHOCTb pPe3y/nbTaTtoB, TO NOJIYyYEHHbIE AaHHblEe AO/DKHbl ObITb CKOP-
PEeKTUPOBaHbI.

6.1.4 TpPOTOKOJIbI UCMbITAHN U pe3ynbTaThbl

3anucy ucnbiTaHuii BKAKYAKT AaHHbIE, MOTYYEHHbIE B 3/IEKTPOHHOM BUAE, faHHble, 3anncaHHble BpyY-
HYylo, Ha6mop,eva 3a UCnblITaHNAMKU N NPOTOKO/ ncnbliTaHuin. Bce OaHHble U Ha6!'HO,EI,eHI/Iﬂ, nonyvyeHHble BO
BpPEMS NMPOBEPKN NPOU3BOAUTENBHOCTU, AO/DKHbI O6biITb COXPaHeHbl M ObiITb BOCNPOMU3BOAUMBIMWU U [OCTYMHbI-
MU ON8 BCEX YYACTHWKOB MCMbITAHUA.

Bo Bcex cny4yasax pesynbTaTbl UCNbITAHWA AOMXHbI O6bITb NpeAcTaBNeHbl Kak pesynbTaT pacyeTa Ha oc-
HOBE HENnoCpeACTBEHHbIX Pe3yNbTaToB UCMbITAHWA C y4eTOM MOMNpaBOK Ha NpUMeHsAeMble KannbpoBKM 060-
PY4OBaHMA N HA OTK/IOHEHUSA YCNIOBUIA UCMbITAHNA.

6.2 ®opmybl N pacyeTsbl

OnpejgeneHne NPou3BOAUTENLHOCTM BT MOXET ObiTb BbINO/HEHO TakKke MyTeM pacyeTa HeKoTOopbIX
XapaKTepucTUK Ha OCHOBE M3MEpPEeHHbIX NMapaMeTpoB. M3MepeHHble 3HAUYEHWS LOJIKHbI 6blTb yCpeaHeHbl U3
HECKONIbKMX HabNoAeHui, cAenaHHbiX BO BPeMs OHOr0 UCMbiTaHUA. B cnydae Heo6XoAMMOCTU, AN MUHW-
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MU3aLMM NorpewHocTel, AO/MKHbI NPUMEHATLCA pasfiyHble MonpaBoYHble KO3 MUUNEHTBI, yunTbiBalOLWme
B/INSIHWE UCMbITaTe/IbHOro 060pPyAOBaHUS W YC/IOBUI WCNbITAHUSA HA BblYWCMsieMble napameTpbl. Ecnu npu
ncnbliTaHnun cuctemy BT 3anyckalT HECKONILKO pas, pes3ynbTupylowne nonsapusannoHHbie KpUBbie LOMKHbI
6bITb NMpeacTaBneHbl OTAENLHO MO KaXXAO0MY 3anycky. [py Noay4YeHUN COMHUTENbHbLIX PE3YNbTATOB UCMbITaHUA
Heo6Xxo4MMO NOBTOPUTL MPOBEAEHNE UCMBITAHUA WU UCKIIOYNTL MOJIyYEHHble JaHHble U3 pacyeTos.

6.2.1 TINOTHOCTb TOKa cuctembl BTD 1 cpegHee HanpsaXeHWe anemMmeHTa

NMNnotHocTb Toka cuctembl BT JCBT3, MA/CM2, BbIYNCNAT No hopmyne

'cbT3 ' 1000
a

roe /cBT3 — cuna Toka, BblpabaTbiBaemoro cuctemoii 6T9, A,
A — aKTuBHasg naowanb egUHUYHOIO TOM/IMBHOIO 3/1IEMEHTa, CM2.
CpepgHee HanpshxeHue eAUHUYHOro TONNMBHOIO asiemeHTa Ucp, B, BbluMcaAoT no popmyne
rcBTO
Uy = © 2
cp - o (£2)
roe 0/cBTO — HanpsxeHune cuctembl BT, B;
N — KONM4YecTBO TOMNJ/IMBHbLIX 3/IEMEHTOB B cucteme BT3.
6.2.2 BbIxogHas anekTpnyeckasa MowHocTb BT3

MouwHocTb cuctembl BTD PcBbTa, kBT, sBNAeTCA OCHOBHOW BbIXOAHON MOLLHOCTbIO cucteMbl BT TO-
NINBHbIX 3/IEMEHTOB, KOTOPYIO BbIYMC/IAKT Mo hopmye

p __ [cBT3 ' ~¢BT3 3)
‘c BTD 1000

roe /c6T3 — cuna Toka, BblpabaTbiBaemMoro cuctemoii 6T3, A;
1cBTO — HanpshkeHue cuctembl BT3, B.
6.2.3 KIJA cuctembl BT3
KN4 cuctembl BT McBT3. %. BblUMCAAKT NO hopmyne

PcBT3
- 100%, 4)
NeBT3 = o4 eMc ’

roe PcbTa — MoOWHOCTL cuctembl BT3, kBT;
QH— Hu3wasa TennoTta cropaHus sogopoaa, 120000 kOx/kr;
Mc — maccoBblii pacxog NoTpeb/ieHUss cyxoro Bogopoaa, Kr/c.

6.3 dopma NpoToKo/a UCMbITaHUA

MpoTokoN ucnbiTaHua oopmasaoT B cooTBeTcTBUM ¢ TOCT P 58973.
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MpunoxeHve A
(cnpaBo4HOE)

Mpumepbl NOCTyNnawWmUX B CUCTEMY ra3oB

CocTaB rasa, NocTynarLero 13 yCTaHOBK/ aBTOTEPMUYECKOTO PUChOPMUHTA B KauecTBe TOM/MBa:

Bopgopog (H2) 42 %06
Yrnekucnbiii raz (C02) 19,5 %06
Boga (H20) 6,5 %06

A3ot (N2) 32 %06
YrapHblii ras (CO) 10-100 ppm 06.
MeTaH (CH4) 500 ppm 06.
Ammmak (NH3) <1 ppb 06.
Ceposogopop, (H2S) <1 ppm 06.

[JaHHblli cOCTaB OCHOBaH Ha CrefytoLyX YCoBUsIX:

OTHoLeHVEe napa K yrnepoay 33
OTHOLeHVe BO3ayXa K TONAUBY 16,1
CTexnomeTpuyecknin koadpdmumneHt — ATP 0,28
KoathcpuumeHT n3bbiTka Tonnmea 3,6

CocrtaB cTaH4apTHOro Bo3ayxa ANnd nogayv oKUC/UTENs:

Kucnopog, (02) 205+2%
Bopa (H20) <1 ppmv
Yrnekucnbliii raz (C02) <0,5 ppmv
YrapHsbiii ras (CO) <1,0 ppmv
Okcmpg asota (NOx) <0,2 ppmv
[nokeng cepbl (SOX) <0,1 ppmv
Cymma yrieBofoposoB <0,5 ppmv

OcTaToKk — asoT

CofiepxaHuie razo06pasHoro asota B NpPoAyBOYHOM rase:

n2 >99,999 %
Kucnopog (02) <2 ppm
Boga (H20) <2 ppm
Yrnekucnblii ra3 (C02) <0,5 ppm
YrapHblii raz (CO) <0,1 ppm
Cymma yrnesoioposos <0,5 ppm
Okcmpg, asota (NOX) <0,02 ppm
[Jwnokeng cepbl (S02) <0,005 ppm
dTOopUg cepbl (SF6) <0,001 ppm
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MpunoxeHve b
(cnpaBo4Hoe)

PekomeHAayeMble MecTa N3MepeHus

[o Havana ucnbITaHWii y4aCTHMKaMU MCNbITaHWA JO/MKHbI ObiTb ONpeAenieHbl paMKy UCNbITaHW KOHKPETHO Cu-
ctembl BTO. [lanee npuseaeHbl obLie pekoMeHJauum OTHOCUTENIbHO MECT pasMeLLeHUs N3MepPUTESbHbIX MPUGOPOB Npu
n3MepeHun onpefeneHHbIX napameTpos.

B.1 Pacxopf rasa Ha Bxode

BxofHble MOTOKX TOM/IMBa W OKUCIUTENS cnefyeT U3MepsaTb fepes YyCTaHOBKaMu YBN&XHEHUS, MPU UX HaUTUUUN.
3T0 CcBA3aHO C TeM, YTO GOMbLUMHCTBO YCTPOWCTB M3MEPEHNA pacxofa Naoxo paboTatoT Mpu BbICOKUX 3HAYEHUSAX BNaX-
HOCTW rasos.

5.2 [JaBneHve n temneparypa rasa

[aBneHve n Temnepatypy rasa cnefyeTt UsMepsTb HEMNOCPeACTBEHHO Nepes BXOLOM B UCMbITbIBAEMYIO CUCTEMY U
HernocpeLCTBEHHO NMOC/e BbIXOAa M3 Hee. DTU M3MepPeHus cneayeTt NPoBOAUTL Kak MOXHO Onnxe K ra3oBbiM LUTyLepam
cuctemsl BT3.

B.3 BnaxHOCTb rasa Ha Bxoae

OTHOCUTESBHYH BI&XHOCTb WM TOUKY POCbl HEOGXOAVMMO M3MEPSITb HEMOCPEACTBEHHO Mepeq, BXOLOM B CUCTEMY
BT3. 3TM nsmepeHus cnegyet NpoBOANTbL Kak MOXHO G/Ke K ra3oBbIM LUTyLepaM cuctemMbl BT3.

B.4 CoctaB rasa Ha Bxoge

CocTaB rasa TonavBa 1 OKUC/IUTENSA Ha BXoAe HEOBXOAMMO yCTaHaB/IMBaTb U U3MEPATb B YCTPOMCTBAX, BbICTynako-
LUMX B POMM ra30oBbIX CMECUTENel.

B.5 MoTOK ox/laxaaroLein XnaKkocTm

MOTOK OXNaxAaroLLen XNAKOCTU HEOBX0AMMO U3MEPSATb HIKE MO MOTOKY NOC/E BCEX YCTPOWCTB PErynMpoBaHus
Temnepartypbl, paclMpuTebHbIX 6a4KOB UM HACOCOB.

B.6 [aBneHne n TeMnepaTypa Ox/axaatoLen XnaKkoctm

[aBneHne v Temnepartypy ox/1axaarLeil Xnuakoctn Heo6XoAMmMo N3MepPSTb HEMOCPEACTBEHHO Nepes BXOAOM B CU-
ctemy BT v HenocpeACTBEHHO NOC/E BbIXOAA M3 Hee. 3T U3MepeHus cneayeT NPoBOAWTL Kak MOXHO Bnvxe K ra3oBbiM
WwTyyepam cuctemol BT3.

B.7 NMpoBOANMOCTb OX/1aXAaroLen XnaKkocTn

O1eKTPONPOBOAHOCTb OX/1XKAALLEN XUAKOCTU HEO06X0AMMO NEPUOANYECKN N3MEPSTL B CUCTEME MOJAAuM OX/1ax-
[aloLeil XnakocTu.

5.8 Hanpsi»keHne NocTosHHOro Toka cuctembl BT

HanpshkeHne BT3 go/mKHO 6bITb M3MEPEHO Ha KieMMax COOPHOI WNHBLI GaTtapen TON/IMBHBLIX 3/1EMEHTOB.

5.9 Temnepatypa TOM/IMBHOIO 3/IeMeHTa

Temnepatypy OTAE/IbHbIX TOM/IMBHBLIX 3/1IEMEHTOB MOXHO OMpefennTb, U3Mepssa Temnepatypy noBepxHOCTU COOT-
BETCTBYIOLLEW pasgennTesisHo NAacTUHbI, KOTOPYI0 MOXHO M3MepUTb OAHOBPEMEHHO B HECKO/IbKMX MecTax BHYTpU TO-
NIVBHOTO 3/1EMEHTA.

B5.10 Tok 6aTapen TOMN/IMBHbIX 3/1EMEHTOB

Tok BTO Heob6XoAMMO U3MEPATb 060PYLOBaHMEM, KOTOPOE MPUKIafbIBAET MEPEeMEHHYI Harpysky, Wi ApyriM
YCTPOWCTBOM M3MEpeHUs ToKa, BK/IOUEHHbIM MOoc/efoBaTesibHo ¢ BT v Lenbio Harpysku.
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