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BBeneHue

HacToswmii cTaHaapT uaeHTUYeH MexayHapoaHoMy aokyMeHTy IEC/TS 62282-1:2010 «TexHonoruun
TONNMBHLIX anemeHToB. Yactb 1. TepmuHonorusiy (IEC/TS 62282—1:2010 Fuel Cell Technologies— Part
1:Terminology), paspatotaHHoMy  TexHuyeckum komuteTom MOIK/TK105 «TexHONOrMM TOMMMBHbLIX
anemeHToB» (IEC/TC105) MexxayHapoaHOI anekrpoTexHudeckon komuccuen (MIK).

MexxayHapoaHas anekTpoTexHudeckasa komuceuss — MOK (International Electrotechnical Commission -
IEC) siBnsieTca BCEMMPHOM OpraHusauuen no craHgapTu3auuu, BKIIOYAOWEW HaUMOHAsbHbIE KOMUTETHI.
OcHoBHOM 3ajauyeit MOK dABnseTca NpOABMXKEHWE MEXAYHAPOAHOro COTPyAHMYECTBA MO BOMpocam
craHgaptmsaymm B 00nacTax SnNeKTPOTEXHMKM W anekTtpoHuku. C  aton uenbto M3K nybnukyer
MEXAYyHapOoAHble CTaHAAPTbI, TEXHUYECKUE YCIOBUS, TEXHUUYECKUE OTUEThI, 00LIEA0CTYNHbIE cneuudukaumm
M pyKOBOACTBA (MMEHyeMble B AarnbHenweM «4okyMeHTbl MOK»). MNoaroToBka STUX AOKYMEHTOB MOpy4YeHa
TexHunyeckum komuteTam. HauuoHanbHbii komuteTr MOK, 3auHTepecoBaHHbIli B paspaboTke craHgapra,
MOXET MPUHATL Yy4yacTue B NOATOTOBUTENbLHOW pabote. MexayHapoAHble, MNPaBUTENbCTBEHHLIE U
HEenpaBUTENbLCTBEHHbIE OpraHu3auuu, nogaepxusaiowme csasb ¢ MOK, MOryT Taioke npuHATL yvacTue B
3TOM NOAroToBUTENbLHOW pabore. M3K TecHO coTpyaHuyaeTr ¢ MexayHapoaHou opraHusauuen no
crangaptusauum (MCO) B COOTBETCTBUM C YCNOBUAMM, YCTAHOBNEHHLIMWU B COrMALUEHUMU MeXAY ABYMSA
AaHHbIMU OpraHU3aunaMn.

MoarotoBka MeXAyHApPOAHbIX CTaHaapToB B pamkax MOK ocywecTBnsaeTca TeXHUYECKUMM
KoMuTETaMU. B KaXkaOM TEXHUYECKOM KOMMUTETE NPUCYTCTBYIOT NPEACTABUTENMN OT BCEX 3aMHTEPECOBAHHbIX
HauuoHanbHbIN KOMUTETOB M3K.

Mybrmkauun MO3K HOCAT xapakTep peKOMeHAauuin AN MEeXIyHApOAHOr0 WUCNONb30BaHUSA W
MPUHUMAIOTCA HAUMOHanNbHbIMKU KoMUTETaMn MOIK ¢ yueTom atoro ¢hakropa.

B umckniountenbHbIX Cryvyasax TEXHUYECKMA KOMUTET MOXET npeanaratb nyGnukaumio TeXHUYeCKux
YCMOBUN.

TexHnyeckue ycroBus MoAnexar PacCMOTPEHUIO B TeYeHue Tpex neT nocne nybnukauum ans
NPUHATUS PeLLEHUA 0 NpeobpasoBaHMK B MeXAyHapOoAHble CTaHAApTL.

PaspaboTka HacCTOALLEro HaLMOHANbHOTO CTaHAapTa, MAEHTUYMHOTO MEXOYHAPOAHOMY [OKYMEHTY,
OCyLLEeCTB/ANAacCL TEeXHUYECKUM KOMUTETOM NOo cTangaptudauum Poccrangapta TK 029 «BoaopoaHbie
TexHonornn» B obecnevyenme TexHW4ecKoro pernameHta TamoxeHHOro coto3a «O 6e30nacHOCTU MaLMH U
obopyanosanus» (TP TC 010/2011).
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HALULMWOHANBbHB W CTAHAAPT POCCUMNCKOW SEAEPALUNWN

TEXHOIOTW TOMNNMNBHbLIX SNEMEHTOB

YUacTtb 1
TepmunHonorua

Fuel Cell Technologies. Part 1. Terminology

Jata BBegeHna - 2015—05—01

1 O6nacTtb NpUMeHeHns

HacTosiumii cTaHAapT COAePXUT eAMHO06GPa3Hy0 TEPMUHOMOTNIO, NPEeACTaB/IeHHY B (hOpMe CXEM U
ONpPefeneHnii, KOoTopble WMEKT OTHOLIEHWE K TEXHONOrMAM  TOMIMBHBLIX  3/1IEMEHTOB,  BK/OYas
CTalMOoHapHbIe, MEepPeHOCHble 1 MOPTATVBHbIE 3HEProyCTAHOBKM, a TaKkKe JHEepreTuyeckme CUCTeMbl Ha

MMWKPO TOM/IMBHbIX 3M1EMEHTAX.
B HacTosilleM pasgene He NpUBOAATCS TEPMUHbI, KOTOPbIE MOXHO HaliT B CTaHAAPTHbLIX C/IOBapsiX,

TexHM4Yeckux cnpasoyHukax wim B M3AK 60050 [1],[2],[3],[4].[5].[6]-
MpumevaHune - [epeoe nsgaHne M3K 62282-1 npegHasHauyanocb Ans paboumx rpynn v nonb3oBaTteneii

TOM/IMBHbIX 3nemMeHToB cTaHgapTta M3K/TK 105. B HacTosiliee BTOpoe v3gaHne gobaBneH o6wuiA rnoccapuini TEpMUHOB
MO TOMN/IMBHLIM 35iEMEHTAM.

2 TnnoBble CXeMbl CUCTEM Ha TOMJIMBHbIX 3/1eMeHTaxX

2.1 CxeMmbl

BUGpauus BeTep, AOXKAb,
Temnepartypa uT.4..

PucyHok 1- CraumoHapHas SHeproyctaHoBKa Ha TOMJIMBHbIX 35ieMeHTax (3.49.3)

N3paHne ouumanbHoe
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MopaBon, 3aNeKTpUYECKoin 1
TEeNnMoBOW 3HepPrum

Tonnuneo

Okucnu enb

BeHTunaumna
HeMHbIN ra3
Boga

DneKTpomarHuTHoe
Bo3myLieHne (EMD),
BMOpauus, BeTep, A0XAb,
Temneparypa uT.4.

Kopnyc

Cuctema
NnoAroTOBKU
Tonnuea

Cuctema
noAroToBKM
okuncnutTens

Cucrtema
BEHTUNALMU

Cucrtema
Tepmoperynmu
poBaHus

r 3

Bnok
TONNMBHbIX
3/1EMEHTOB

Cucrtema
noAroToBKn
BOAbI

Cuctema

aBpToMmaTn4yeckoro

ynpasneHus

Cuctema
seob6paszoBaHus
aHepruu

BHyTpeHHee
notpeb6sieHve
3Heprumn

BCTpOEHHbIi
HakonuTesnb
3Heprum

[NoTtepn Tenna

BbixoaHas
3anekTpuyeckas
MOLLHOCTb

OTpaboTaHHas
eBOJA

OTpaboTaHHble 1
BEHTUNSALMNOHHbIE
rasbl

ONeKTpoMarH1THole
nomexu (EMI), wym,
BMbpaLus.

PucyHok 2 - TlopTtaTuBHasi aHeproyctaHoBKa Ha TOMJIMBHbIX a5ieMeHTax (3.49.2)

PucyHok 3 - DHepreTnyeckas cucrtemMa Ha MUKPO TOMJIMBHbIX afieMeHTax (3.49.1)



FOCT P 56188.1—2014/IEC/TS 62282-1:2010

PucyHok 4 - TpaHCnopTHble cpeAcTBa Ha TOMIMBHBIX 3niemMeHTax (3.51)

2.2 OnucaHue 3/1IeMeHTOoB, NpUBeAEHHbIX Ha CXxemax

Tvnosass  KOHCTPYKUMS  3HEProycTaHOBOK Ha TOM/IMBHBLIX 3NeMeHTax npefcraenser  coboi
COBOKYMHOCTb UHTErpYpPOBaHHbIX CUCTEM, MpeAHa3HAUYEHHbIX /19 BbINOSHEHNUA CReayoLWnX QYHKLMIA:

Cuctema aBTomMartuyeckoro ynpasneHusa (Automatic control system) - Cucrtema (cuctembl),
BK/OYaLWaa B ceba patuvku, npeobpasoBaTenu, knanaHbl, NepekayvaTenn W f0rMyeckme 3MemeHThl,
KOTOpble NOAAEPXUBAKOT NapameTpbl 3IHEPreTMHeckol CcuUcTembl Ha TOMAMBHbLIX 3nemeHTax (3.49) B
npefenax, YCTAHOB/IEHHbIX W3rOTOBUTENIEM, BK/OYas nepexos B 6e3onacHoe COCTOsHWE, 6e3
BMeLlaTebCTBa oneparopa;

Moaynun TonnueHbix 3nemeHToB (Fuel cell modules) - Y3en, o6beguHsAWMIA oaMH W Gonee
6/10KOB  TOM/MBHbIX 371eMeHToB (3.50), WHble OCHOBHblE W [OMOJIHUTE/IbHbIE KOMMOHEHTbI, KOTOpble
npegHasHaveHbl AN BCTpanBaHUsl B CUIOBYHO CUCTEMY;

Bnok TonnueBHbIX anemeHToB (Fuel cell stack) - ycTpoiicTBo, BkIouyatowee B cebs TOM/IMBHbIE
3/1IEMEeHTbI, BOLOOTAENUTENN, OX/IaxJalolme NiacTuHbl, Koanektopbl (3.70) 1 OMOPHYH KOHCTPYKLMIO,
KOTOpOEe MOCPELCTBOM 3/1EKTPOXMMMUYECKUX peakumii npeobpasyeT peareHTbl COAepxalliMe BOAOPOSA U
BO3yX B MOCTOSAHHbI 3NEKTPUYECKNIA TOK, TENO U APYr1e NpPOAYKTbl peakumu;

Cuctema noarotoekun TonnmBa (Fuel processing system) - COBOKYNHOCTb XUMWYECKOrO W/mnm
(h13nYeCcKOro TEXHOOMMYECKOro 060pyoBaHUs, a Takke cMcTema COOTBETCTBYIOLLMX TEMI00OMEHHUKOB ©
YCTPONCTB ynpaBneHusi, TPebyloLmxca A8 MNOATOTOBKA W, €C/iM HeobXOoAuMO, MOBLbILWEHUS AaBfieHust
TON/MBA, MCMNOMb3YILASACA B SHEProyCTaHOBKE Ha TOM/IMBHbIX 3niemeHTax (3.49);

BcTpoeHHbI HakonuTenb aHeprun (Onboard energy storage) - Cuctema BHYTPEHHWUX YCTPOWCTB
XPaHeHUs 3Hepruu, npefgHasHaveHHas Ans noggepxaHvss Wi OOMNOMHEHNS MOZYNA TOM/IMBHLIX 3/1EMEHTOB
(3.48) B 0bGecneyeHNn aHEPrnein BHYTPEHHUX WM BHELLUHUX Harpy3ok;

Cuctema nogrotosku okucnutens (Oxidant processing system) - Cuctema, kotopas [AO03VpYeT,
obpabaTtbiBaeT, a TaKke npy HeobxoAMMOoCTU obecneyvBaeT MOBbIWEHWE [aB/IEHUS OKUC/UTENs [ONs
UCMNONb30BaHUS B 3HEPrOyCTaHOBKE Ha TOM/IMBHbIX 3fieMeHTax (3.49);

Cuctema npeobpasoBaHus 3sekTpoaHeprum (Power conditioning system) - O6opypoBaHue,
ucnosibdyemoe Ans  agantauum  npovsBogumont  6nokom  (6nokamu) (3.50) TOMAMBHBLIX 3/1EMEHTOB
3/1EKTPO3IHEPIUN K TEXHUYECKUM YCOBUAM, 3aaHHbIM U3roTOBUTENEM;
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Cuctema TtepmoperynupoBaHusi (Thermal management system) - Cucrema, KoTopas
obecnevnBaeT NOAOrPEB, a TaKkKe OXNAXAEHME U OTBOA TENnNa ANA NOAAEPXKAaHMA SHEProyCTaHOBKU Ha
TONMUBHLIX anemeHTax (3.49) B auana3oHe pabounx Temnepatyp. OHa MoxeT obecneynBaTb pekynepaumio
u30bITKa Tenna, a Takke HarpeBs BO BPeMsi Mycka AOMONMHUTENLHOIO 060pyAOBaHUS;

Cuctema BogonogrotoBku (Water treatment system) - Cwucrema, kotopas obecneuusaer
HeoBX0AMMYIO OYUCTKY BOAbI, HAXOASLLENCS BHYTPU TEXHOOMMYECKOroO LUmKkna unu fobaeneHHoN BoAbl ANst
MCNONb30BaHUA B SHEPrOyCTAHOBKE HA TONSMBHbIX 3nemeHTax (3.49).

[nsi SHeproyCcTaHOBOK C MCMOSNIb30BAHUEM MUKPO TOMSIMBHbIX 9NEMEHTOB:

TonnueHbIM kapTpumk (Fuel cartridge) — cbeMHbIit MOAYNb, KOTOPbLIN CoAepXUT u obecneunBaeT
nogavy TOMNNMBA B BHEPreTMYECKW y3€n Ha MMUKPO TOMMMUBHbIX dnemeHTax (3.74) wnu BO BHYTPEHHIOD
TONSIMBHYIO €MKOCTb, HE MOMOJIHAEMYIO nonb3oBarenemM. BoamoxHble BapuaHTbl:

— npucoeguHsIeMbIA, UMeOLWMI CODCTBEHHBIN KOpNyC, NOAKMOYaeMblii K YyCTPOWUCTBY, B KOTOpOe
NnoAaeTCsl NUTaHNE ANSA SHEPTETUHECKOW CUCTEMbI HA MUKPO TOMMMBHBLIX dnemeHTax (3.49.1);

— BHEWHUH, UMELLNI COOCTBEHHBIN Kopnyc, (hOPMUPYIOLLMIA 4aCTb KOpryca yCTPOMCTBA, B KOTOPOe
noaaeTca NUTaHue AnA 9HEePreTMYECKo CUCTEMbI HA MUKPO TOMMUBHBIX 3neMeHTax (3.49.1);

— BCTaBHOM, MMEWOLWMIA CBON COOCTBEHHBLI KOPNyC U YCTAHABMUBAIOLLMICA BHYTPU Kopnyca
YCTPONCTBA, B KOTOPOE MOAAETCA NUTAHWE JHEPreTUYEeCKOM CUCTEMbI HA MMKPO TOMSMBHBLIX 3NIEMEHTax
(3.49.1);

— BCNOMOrartenbHbIW, NPEAHA3HAYEHHbIN ANS NPUCOEANHEHUSA K SHEPreTUYECKOMY y3ry yCTaHOBKU
Ha TOMNMBHbLIX anemeHTax (3.74) AnsA nogaum TONNMBAa BO BHYTPEHHUIM pe3epByap BHYTPU dHEPreTuyeckon
YCTaHOBKW Ha TONMMUBHbLIX 3NEMEHTaXx.

OHepreTMYEeCKUA Y3es yCTAHOBKM Ha MUKPO TONNMUBHLIX 3nemeHTax (Micro fuel cell power unit)
— y3en SHepreTU4ecKoi CUCTEMbI HA MUKPO TONMNMBHBIX daneMeHTax (3.49.1) 6e3 TONNMBHOIO KapTPUAXa.

Opyrne TepMUHbI, UCNOSIb3YEMbIE B CXEMAX:

OtBog Boabl (discharge water) — cucrembl oTBOAA OTpPaAbOTAHHOW BOAbI, BbINMYCKAEMOW U3
39HEProyCTaHOBKW HA TONSMBHLIX aneMeHTax (3.49), BKNIOYasa CTOYHbIE BOAbI U KOHAEHCAT.

SnekrpomarHutHoe  Bo3myuieHue (electromagnetic  disturbance, EMD) - nio6oe
3NEKTPOMAarHMTHOE SHBIIEHWE, KOTOPOE MOXET YXYALUMTb KayeCTBO (PYHKLUMOHUPOBAHUSI TEXHUYECKOTO
ycrpoicrsa. [IEC 60050-161:1990, 161-01-05]

onekTpomariuTHble nomexu (electromagnetic interference, EMI) — nomexu, Bbi3biBaOWMe
yXyALleHWe KkavecTBa (PYHKLUMOHUPOBAHUS TEXHUYECKOro CpeaAcTBa WNWM KaHana nepefadu AaHHbIX,
BbI3BAHHOE 3NEeKTPOMAarHuTHoIMK sBneHnamu [IEC 60050-161:1990, 161-01-06]

Pexkynepauusa tenna (recovered heat) — TennoBas 3Heprus, kotopasi 6bina BO3BpaLUeHa B LUMKN B
NonesHbIX Lensx.

MoTtepu Tenna (waste heat) — BblaeNeHHas TENNOBaA dHEPrus, KOTopasn He Obina pekynepupoBaHa.

3 TepMUHbI 1 onpeaeneHun

B HacToSLEeM JOKYMEHTE NPUMEHSAIOTCA CNEAYIOLME TEPMUHDBI U ONpeAEneHus.

3.1 nogmec Bo3gyxa (air bleed): NMoaaya HeGonbLIOrO KonuMuecTBa Bo3ayxa (0kono 5%) B MOTOK
TONNuBA, nepes BNyCKOM B TOMMUBHLIA 3neMeHT (3.43) unu 6nok TonnuMBHbIX 3nemeHToB (3.50), unu B
npegenax orceka aHoza (3.2).

[MpunMedaHue— Lensio BBOAa BO3AYXa ABMAETCA YCTPaHEHME OTPaBIIEHNS OKUCLIO Yrfiepofa KaTanusartopa
nyTeM OKUCNEeHUs1 OTpaBMsAoLMX NpuMeceid B oTceke aHoga (3.2) TonnMBHoOro anemeHTa (3.43).

3.2 aHopg (anode): 3nektpoa (3.33), HAa KOTOPOM npoucxoauT okucrieHuwe tonnuea. [IEC 60050-
482:2004, 482-02-27, moanchnuMpoBaHHbIA]

3.3 akTuBHbIN cnoi (active layer): Cwm. "crnoii katanu3artopa" (3.14).

3.4 nnowaap:

3.4.1 nnowaab 3nemeHTa (cell area): Mnowaab GunonApHON NNAcTuHbI (3.9), NnepneHANKyNapHO
HanpasneHWIo NPOTEKaHUS TOKA.

MpuMedyaHwue-Tnowasb anemMeHTa usmMepsieTcs B M2

3.4.2 nnowaab 3nekTpoaa (electrode area):

3421 akTMBHas nnowapab (active area): lMnowaab anektpoaa (3.33) nepneHaAMKYNAPHO
HanpasJieHUIO NPOTEKaHUA TOKA.

MpuMevaHnusa

1. AKTUBHas nrowjagb M3mMepsieTcs B ™.

2. AKTMBHasa nnowjaab, Takke UMeHyeman adpdeKTUBHOA NnoLabio, UCMorb3yeTcs B pacdeTe MNIOTHOCTU ToKa
anemMeHTa (3.26).

4
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3.4.2.2 adpdekTuBHana nnowaaw (effective area): Cm. "aktusHas nnowage” (3.4.2.1).
3.4.2.3 nnowaab 3NeKTPOXUMMYECKON noBepxHocTu (electrochemical surface area): Mnowaab

SMEKTPOXMMMUYECKU aKTUBHON NOBEPXHOCTM anekTpokaTanusaTopa (3.31).
[l punMedHaHUne— |_|J'IOLLla,E|,b SJ'IeKTpOXVIMVIHeCKOVI NOBEPXHOCTU USMEPAETCA B M2.

3.4.3 nnowaabL MeMOpaHHOro 3nekrpoaa (membrane electrode assembly area, MEA): Mnowaab
memOpaHHoro anekrpoaa (3.73) nepneHAuKYNSApPHO HanpaBneHMIO NPOTEKaHWs TOKa, BKIOYAsA aKTUBHYIO
nnowaab (3.4.2.1) n obnactn membpaHbl, HE NOKPLITLIE KATANN3aTOPOM

MpuMedaHue-Tnowasb MeMOpaHHOro alekTpoAa U3MepseTCcs B M2,

3.4.4 ypenbHaa nnowaab noBepxHocTu (specific surface area): nnowaab NOPUCTON CTPYKTYpbI
anekTpokatanusartopa (3.31), gocTynHas Ana peareHTOB MM NAoWaAb 3NEKTPOXMMUYECKOW MOBEPXHOCTU
(3.4.2.3) oTHeCeHHas kK eanHuUe Maccol (Mnu obbema) katanusartopa (3.11).

MpumMeyaHue—YgensHas nrowjagb NOBEPXHOCTU U3MEPHAETCH B M2fr, M2

3.5 koadpdpuument rotoBHoctu (availability factor): OTHOweHue BpemeHu ucnpaBHOW paboThl K
CyMMe BpPEMEH UCMpPaBHON paboTbl U BbIHYXAEHHbIX NpocToes [IEC 60050-603:1986, 603-05-09]

3.6 oceBas Harpys3ka (axial load): Cxxumarowan Harpyska, npunaraeMast K TopueBbiM NiacTMHam
(3.40) 6noka TonnuBHbIX 3neMeHToB (3.50) ans obecneyeHnss KOHTaKTa U/unu ra3aoHeNPOHULIAEMOCTH.

MpwumeyaHune—OceBas Harpyska namepsetca s Ma.

3.7 BCNomMorartesibHoe obopyaoBaHue (balance of plant, BOP):
JononHuTenbHbIe/BCNOMOraTenbHblE 3fIEMEHTbI B 3aBUCMMOCTU OT UCTOYHMKA MUTAHUS UIIM KOHKPETHbIX
TpeboBaHMi, BKIIOYEHHbIE B KOMIMIEKCHbIW MAKET SHEPreTUYECKON CUCTEMBI.

MpumMedaHu e— Kak npaBuno, kK BcriomoratenbHOMy 060pyA0BaH1I0 OTHOCSTCSA BCE SIIEMEHTHI, kpoMe Brioka
TONNUBHBIX 3rieMeHToB (3.50) unu Moaynsa ToNAMBHLIX aneMeHToB (3.48) u cucteMbl 06paboTku Tonnuea.

3.8 paboTa c HoMMHanbHOM Harpy3koi (base load operation): Cm. "pa6oTa ¢ nonHol Harpyskon"
(3.77.4).

3.9 ounonspHaa nnactuHa (bipolar plate): MpoeoaAwaa nnacrtuHa, pasgensAwwas oTAeNbHbIE
anemeHTbl B 6noke, BbICTynawLlan B Ka4ecTBe TokonpueMHuka (3.25) u obecneunsaiowan MexaHU4eckyto
noaaepxky anektpoaos (3.33) unu membpaHHbIX anekTpogos (3.73).

n punMe4yaHUWe- BI/IFIOJ'IHpHaH nrnacTuHa obbIMHO BKIoYaeT B cebs none TeveHus Ana pacnpejgeneHna
peareHTOB (TOI'IJ'IVIBa n OKI/IC.I'II/ITeJ'IH) M yaaneHna NpPpoAyKTOB, a TakKe MOXET BKIYaTh B ceba kaHanbl AnA nepegadun
Tenna. BI/II'IOJ'IFlpHaH nnactuHa obecneynBaeT CbI/ISI/IHeCKI/IVI 6apbep AnAa npegoTepalleHna CMelnBaHUA oKUCcnuUTens,
Tonnuea W oxnamaromeﬁ XKNOKOCTH. EI/II'IOJ'IHpHaH nnacTuHa Takke WMeHyeTCA 6I/1I'|OJ'I$|pHOI71 paSAeJ'IMTeJ'IbHOVI
nNacTuHOW.

3.10 wuHa (bus bar): Cm. "knemma 6noka TONNUBHbLIX aneMeHToB" (3.105).

3.11 katanusaTop (catalyst): BewyecrBo, koTopoe yckopseT (YBENM4YUBaeT CKOPOCTb) Peakuuio, HO He
BXOAWT B COCTaB NPOAYKTOB peakuun. CM. Takke "anekrtpokaranusartop” (3.31).

n punumMedvyaHWNe-— KaTanmsaTop CHUXaeT SHeprvr akrtuBauuwn peakuuu, 4to obecneunBaeT ysenu4yeHue
CKOPOCTU peakuuu.

3.12 memOpaHa, noKpbiTas kKaTanusaTopoMm (catalyst coated membraned, CCM): MembpaHa B
TOMMMBHOM 3MEMEHTE C MONMUMEPHbIM 3NEKTPONUTOM (3.43.6), NOBEPXHOCTb KOTOPOW NOKpbITA Cnoem
kaTanusatopa (3.14), ¢ obpasoBaHMem 30HblI peakuuu anektpoga (3.33). Cm. Takke "MemOpaHHbLIN
anekrpoa" (3.73).

3.13 noarnoxka, NOKpbITass KatanusaTtopoMm (catalyst coated substrate, CCS): [loBepxHOCTb
KOTOPOI NOKpbITa cnoem katanusaropa (3.14).

3.14 cnou katanusatopa (catalyst layer): MoBepxHOCTb, NPUMbIKAIOLLIAA K CTOPOHE MemOpaHbl U
BkntovarwLLas B cebs anekrpokaranuaarop (3.31), 06bIMHO C MOHHON U BNEKTPOHHON NPOBOAUMOCTLIO.

MpumMmedyaHune— Cnoii kaTanuaaTopa COLEPXKNT NPOCTPAHCTBEHHYIO 0b6MNacTb, B KOTOPOW MOTYT NPOUCXOAUTL
STEKTPOXUMUHECKNE peaKLUn.

3.15 sarpyska kartanusatopa (catalyst loading): Konuuectso karanusatopa (3.11) B TONNMBHOM
anemeHTe (3.43) Ha egnHMLY akTMBHOW nnowaau (3.4.2.1), ykasbiBaemoe no otaenbHOCTU Ans aHoaa (3.2)
unu karoga (3.18) unu BMecTe Ans aHoga u katoaa.

MpuMeuyaHu e — 3arpyska KaTanusaTopa U3MepsieTcsi B /M.
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3.16 oTpaBneHue karanusatopa (catalyst poisoning): WHrubuposaHue CBOWCTB KaTanusatopa

(3.11) pasnuyHbiMK BeLyecTBamu (OTPaBNAOWUMU NPUMECAMM).
MpwumMmedyaH un e — OtpaBnenne anekTpokatanusatopa (3.31) NPUBOAUT K CHUKEHUIO MPOU3BOANUTENBHOCTH
TOMNUBHOro anemexTa (3.43).

3.17 cnekaHue Kkatanusatopa (catalyst sintering): CeasbiBaHue mexxay cobon Yyactuy katanusaTopa
(3.11) 3a cyeT xMMHYECKnX n/mnu hruan4yeckmx npoLeccos.

3.18 karop (cathode): 3nekTpoa (3.33), HA KOTOPOM MPOUCXOAUT BOCCTAHOBMEHME okucnutens. [IEC
60050-482:2004, 482-02-28, moanduULMPOBAaHHbIIA]

3.19 uctouHuk Toka (cell):

3.19.1 nnockui TONMUBHbIN 3nieMeHT (planar cell): TonnueHbIA 3nemMeHT (3.43), UMEIOLLMIA NNOCKYIO
copmy.

3.19.2 npocToii TONNUBHbLIN 3nemeHT (single cell): TonnueHbINA anemeHT (3.43), cocToALMIA U3
aHoga (3.2) u katopa (3.18), pasaeneHHbix anekTponuTom (3.34).

3.19.3 TpyOuathii TONNUBHBbIK 23neMeHT (tubular cell): TonnueHbin aneMeHT (3.43)
UMUIIMHApUYEecKoi chopMbl, NO3BONSIOLLEN TONSIMBY U OKUCIIMTENIO NPOTEKATb MO BHYTPEHHEN UMW BHELUHEN
NOBEPXHOCTU TPYOKU.

MpumeuyaHune— MoryT NpUMeHSTECA pasnuyHble POpMbl MOMEPEYHOro CeYeHus (Harnpumep, Kpyrnoe,
ennmnqueCKoe).

3.20 npuxkumHas TopueBas nracTuHa (compression end plate): Cm. "Topuesas nnactuHa” (3.40).

3.21 npuBegeHue K Tpedbyembim ycnoBusamM (conditioning): MNMpeasapuTenbHblii 3Tan (B OTHOLLEHUM
TONMUBHLIX  3MEMEHTOB/ONMOKOB  TOMMMBHbLIX  9MEMEHTOB),  HeoOXoAUMbIM AN NPaBWIILHOIO
DYHKLMOHMPOBAHUSA TOMNMMUBHBLIX 3NeMeHTOB (3.43), KOTOPbIV peanu3yeTcsl B COOTBETCTBUM C TpeboBaHuAMHU
U3roTOBUTENS.

MpunMedaHue —poueaypa npueeeHns K TpebyemMblM ycrnoBusaM MOXeT BKIto4aTe B cebs obpaTumble
n/vnu Heo6paTVIMbIe npouecchbl B 3aBUCUMOCTU OT TEXHOJTOTMU TONNUBHOIO afieMeHTa.

3.22 yTeuka, cBA3aHHasA C B3aUMHbIM NPOHUKHOBeHUEM rasoB (cross leakage): Cm. "nonepeyHas
yTeuka" (3.23).

3.23 KpoccoBep (crossover): YTeuka Mexay CTOPOHOW TOMNMBA W CTOPOHOW OKUCNUTENs
TONNMBHOrO anemeHTa (3.43) B noboM HanpaeneHumn, 00bI4HO Yepes anekTponut (3.34).

MpuMeydaHue—KpoccoBep Takke UMEHYETCSA YTEUKON, C BA3AHHON C B3aUMHBLIM NPOHUKHOBEHNEM aHOAHOMO
W KaTog4HOro pa6oq|/|x Ten.

3.24 1ok (current):

3.24.1 TOK yTeukn (leakage current): SneKTpMYeCcKMii TOK, NPOTEKAIOWMIN NO HeXenaTenbHbIM
NPOBOAALUMM NYTAM, HO OTSIUYHBIA OT KOPOTKOIO 3aMbIKaHMS.

MpumeyaHue—TokyTeukn nsmepsetca B A. [IEC 60050-151:2001, 151-15-49]

3.24.2 HOMUHanNbHLIA TOK (rated current): YkazaHHOE M3rOTOBUTENIEM MaKCUManbHOE 3Ha4YeHue
ANEKTPUYECKOrO TOKA, HA KOTOPbIV pacCyMTaHa SHepreTmyeckasi CUCTEMa Ha TONMUBHBIX dnemeHTax (3.49).
MpuMeyaHUe— HOMUHaNbHLIA TOK M3MepseTcs B A.

3.25 TokonpueMHuK (current collector): MNpoBoaswmii maTepuan B TOMIIMBHOM 3nemeHTe (3.43),
NPUHUMAIOLLMIA SNEKTPOHbI OT aHoAa (3.2) unn NPoBOASALLMIA ANMEKTPOHbI K kaToay (3.18).

3.26 nnoTHoCTb TOKa (current density): Cuna Toka Ha eauHULY akTUBHON nnowaam (3.4.2.1).

Mpu™MeyaHuW e-—TINOTHOCTb TOKa uaMepsieTca B A/M™ unu Alem?,

3.27 CKOpoCTb CHMXeHuA pabouux xapakrepuctuk (degradation rate): CkOpoCTb, C KOTOpOM
NPOUCXOAUT CHUXKEHNE NPOU3BOAUTENBHOCTM TONMUBHOIO 3NIEMEHTA C TEYEHUEM BPEMEHM.

MpumeyaHMUe— CKOPOCTb CHMKEHUA paboumx xapaKTepUCTUK MOXET MCMOMb3oBaThbes ANA U3MepeHUs
BOCCTaHOBMMOM NPOU3BOAMTENBHOCTU U CHUXEHWS NPOU3BOAUTENLHOCTU TONMMBHOMO 3rieMeHTa. TUNUYHOWR eAnHULE
N3MepeHUs SBMAIOTCA BOMbT (MOCTOSHHOMO TOKA) Ha €AMHWLY BPEeMeHW WU MNPOLEHT OT HayarbHOW BEeNUYMHbLI
(nocTosiHHOrO TOKa) 3a PUKCUPOBAHHOE BPEMS.

3.28 pecynbdypusartop (desulfurizer): Peakrop Ans yaaneHua KOMMNOHEHTOB CEepbl, COAEpPKaLLMXCA
B nepBuYHOM Tonnuee (3.89).
MpumedvaHune— AgcopbeHT fecynbdypuaaTop, KaTanuTUYecKuii rngpogecynsdypuaaTop u T.4.
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3.29 nepenap paBneHusa B TonnuBHom 3nemeHTe (differential cell pressure): MNepenaag aaesnexui
B anektponute (3.34), BO3HMKAOLWUI Mexay ABYMs anekTpogamu (3.33).
MpwuMeyaH W e-Tlepenas faBneHunii B TONNMBHOM 3neMeHTe namepsetca B [Ma.

3.30 addektuBHocTb, KNM (efficiency): OTHOWEHME BbLIXOAHOrO MOTOKA MOME3HOW 3JHEpPruu K
BXOJHOMY MOTOKY SHEeprum ycTpomncraa.

Il punm™MedaHmWe- MoTok SHEprun Moxet OblTb onpefeneH Kak cpegHee 3Ha4YyeHNne COOTBETCTBYHOLLNX
BXOAHbIX M BbIXO4HbIX 3HAYEHWUI, N3MEPEHHbIX 3@ 3afaHHbI UHTepBan BpeMeEH!.

3.30.1 anektpuueckuin KMNpA (electrical efficiency): OTHOWEHWE 4YMCTON SNEKTPUYECKON 3HEpPruu
(3.85.3), reHepupyeMoOii 3HEPreTMYECKON CUCTEMON Ha TOMMMBHLIX anemeHTax (3.49), k obLen sHTanbnumn
(TENnocoaepaHunio) NOTOKa SHEPIUK, NOJABAEMOro B S3HEPreTUYECKY CUCTEMY Ha TOMMMBHLIX SNeMeHTax.

Il punmMevyaHune-— I'Ipe,qnonaraeTCH MCMNONb30BaHWe HU3LLEN TeI'IJ'IOTBOpHOVI CﬂOCO6HOCTI/I, €CIn He YKa3aHO NHoe.

3.30.2 akcepretuveckuit KNp (exergetic efficiency): OTHOWEHME YMCTON BNEKTPUHECKON IHEPrUU
(3.85.3), reHepupyemMoii SHEpreTMYeCKOMm CMCTEMOM Ha TONnuMBHbIX anemeHtax (3.49), k ob0wemy
9KCepreTMYeCKOMy MOTOKY BHEpPruu, NoJaBaeMoMy B IHEPIrEeTUYECKYI0 CUCTEMY Ha TONSIUBHLIX 3NEMEHTAX, C
y4eTOM razoobpasHbix NPOAYKTOB peakumu,

3.30.3 KNpA pekynepupoBanus tenna (heat recovery efficiency): OtHowweHne notoka
pPeKynepupyemMoro Tenna SHepreTu4eckon CUCTEMbI Ha TOMNMBHbLIX anemMeHTax (3.49) k obLyeit sHTanbnum
NOTOKAa SHEepruun, nogaBaeMoMy B SHEPreTUYECKYIO CUCTEMY Ha TOMIMBHbLIX ANEMEHTaXx.

MpuMeyaHMWe— DHTaNbLNUSA NOTOK NepBuyHoro Tonnuea (3.89) (BkoYas SHTaANLNWIO peakuun) AoMmKHa
onpepenATeCca ¢ y4eToM HU3LWewn TeI'IJ'IOTBOpHOVI crnocoBHocTK.

3.30.4 cymMmmapHbIit 3HepreTuueckum unu o6wun tennoson KA (overall energy or total thermal
efficiency): OTHOWeEHME 3HAYEeHUS BEMUYUHbI MOMYYEHHOW SHEprum (YMcTas SneKkTpuyeckas SHeprus
(3.85.3) 1 nOTOK pekynepupoBaHHOrO Tenna) Kk obLlen SHTanbMuMu MOTOKAa JHEepruu, nogaBaeMoMy B
SHEepreTUYECKy0 CUCTEMY Ha TOMMMBHBIX aremMeHTax (3.49).

MpumMedyaHue— SHTaNLNUA NOTOKA NepsuyHOro Tonnuea (3.89) (Bknio4yaa 3HTaNbLNUIO peakuum)
AOJDKHA ONpeaensTbCa C y4eTOM HM3LLEH TeNIOTBOPHOW CNOCOOHOCTH.

3.30.5 cymmapHbiit akcepretudeckuit KMNpA (overall exergy efficiency): OtHoLIeHMe CyMMbl YUMCTOM
anekTpu4eckon aHeprun (3.85.3) n aHeprum NOTOKa peKynepupoBaHHOro Tenna, K 9KCepreTu4eCKoOMy noTOKY
SHepruun, NoAaBaeMoro B 3HEPreTMYECKyI0 CUCTEMY Ha TONMNUBHBIX aneMeHTax (3.49).

MpumedyaHune - lNogaBaemblit 06U aKCepreTMHECKUiA MOTOK NepBuYHoro Tonnuea (3.89) (Bkriovas
peakuuio) fOMKEH UMETL OTHOLLEHME K ra3o0b6pa3HOMy NPOAYKTY ANS JyYllero cpaBHEHUs ¢ APYTMMU TUMAMU CUCTEM
npeobpa3oBaHWsA SHEPrUU.

3.31 anekrpokatanusartop (electrocatalyst): BewecTso, koTopoe yckopsieT (yBenuumMBaeT CKOPOCTb)
ANEKTPOXMMUYECKYIO peakumio. Cm. Take katanu3arop (3.11).

MpumeyaHwue—BTonnueHoM anemeHTe (3.43) anekTpokaTanusaTopbl HAXOAATCH B aKTMUBHOM choe (3.3) unun
cnoe katanusatopa (3.14).

3.32 noanoxka anekrpokaranusatopa (electrocatalyst support): OnemeHt anekrpoga (3.33),
KOTOPLIA CIY>XUT B KayeCcTBe MPOBOASLLEH Cpeabl U NpeAHa3HavyeH Ana NOAAEPXKKM dneKTpokaTanusaropa
(3.31).

3.33 anexkTpoa (electrode): anekTpu4eckuit NPOBOAHMK (MMM MOMNYNPOBOAHMUK), Yepe3 KOTOpbLIM B
pesynbTare 3NeKTPOXUMMNYECKOW peakumu 3MNeKTPUYECKUn TOK NOJAETCH B INEKTPOXUMUYECKNIA SNIEMEHT U
BbIXOAUT U3 3NEKTPOXUMUYECKOTO SMEMEHTA.

MpumMedyaHune—03nekrpos (3.33) MOXET ABMATLCA aHOAOM (3.2) unu Katofom (3.18).

3.33.1 rasogud dysuoHHbIin anekTpop (gas diffusion electrode): OnemeHT co cTopoHbl aHoaa (3.2)
unu katoaa (3.18), coaepxalumii BCE 3NMeKTPOHHbIE NPOBOAALWIME 3NeMeHTbl anekTpoaa (3.33), Takue kak
raszoaudpdysmonHbln cno (3.57) u cnon katanusaropa (3.14).

3.33.2 opeGpenHbii anekTpoa (ribbed electrode): 3nektpoa (3.33), ocHalleHHbI Masamu Ha
NOANOXKE 3NEKTpoAA ANSA NPOXOXKAEHUs rasa.

3.34 anextpormt (electrolyte): XKuakoe unu TBepaoe BELLECTBO, cojepiKallee NOABUXHBLIE WOHbI,
KOTOpble 06ecneynBaloT MOHHYIO NPOBOAUMOCTL BeluecTsa. [IEC 60050-111:1996, 111-15-02].

[MpunMedyaHune— Bug anekrponura ABNAETCA MaBHON OTANHMUTENBLHOW YEpPTON PasfUYHLIX TEXHONOTUH
TONMUBHBIX 9neMeHToB (3.43) (Hanpumep, XWAKOCTW, NOMUMEpLl, pacnna.BrfieHHble COMW, TBepAble OKCUAbl) U
onpeaensieT guanasoH paboyeit TemMneparypbl.
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3.35 yteuka anektponuta (electrolyte leakage): HexxenatenbHblil BbINYCK XMAKOrO 3nekTponurta
(3.34) ns 6noka TonnuBHbLIX aneMeHTOB (3.50).

3.36 notepu anektponuta (electrolyte loss): Jlioboe cHmwxeHne ypoHA amnekTponuTa (3.34) B
TONNMBHOM 9nemeHTe (3.43), N0 CPaBHEHUIO C HAYarnbHbIM YPOBHEM.

MpumedyaHue—otepu anekrponuta (3.34) MoryT ObiTb BbI3BaHbI pasnUYHLIMU NpoLieccamu, TakKUMKU Kak
ncnapeHue, yTedka, Murpaums n yqactune B KOpposum MeTannyecknx anemMeHToB.

3.37 anekTponuTHaa matpuua (electrolyte matrix): M3onupyowmii ra3oHeENPOHULI@EMbIA 3NEMEHT
TONMWBHOTO 93MEMEHTa C COOTBETCTBYIOLLEA TMOPUCTONM CTPYKTYPOW, KOTopasi YAEPXKWUBAET >KUAKWIA
anektponut (3.34).

MpumedaHwue—Tlopuctasn cTpykTypa formkHa 6blTb NpaBuibHO nofgobpaHa ¢ y4eToM COCeAHUX SEKTPOA OB
(3.33) ana obecneyeHuns NonHoOro 3anonHeHus (3.41).

3.38 murpaumus anektponurta (electrolyte migration): NMpouecc, cBA3aHHbLIN C MOTEHUMANoOM U
npoTekaLMii B B6rokax TONMMBHbLIX 3NEMEHTOB C pacniaBneHHbIM kapOoHaTHeiM anekTponutom (TOPK)
(3.43.4).

MpumedyaHwue— OnektporuT (3.34) MUrpUpYyeT OT MONOXUTENBHOro Mnontoca K oTpuLaTenisHoMy nonkcy
6noka TOMMUBHLIX 3MeMeHToB. Murpauus MNPOUCXOAUT Yepe3 MpPOKNafKW, PacnonoXeHHble MeXAY HapyXHsIMU
konnektopamu (3.70) n kpasimu Brnoka TOMMMBHLIX SME€MEHTOB.

3.39 pesepByap aona anekrponuta (electrolyte reservoir): KOMNOHEHT TOMMMBHBLIX 3NEMEHTOB C
XUakuM anektponutom (3.43.4 n 3.43.5), B KOTOPOM XPaHWUTCH Xuakuin anektponut (3.34) ¢ uenbio
NMononHeHUsi NoTepb anekTponuTa (3.36) B Te4eHUe cpoka cryObl TONAMBHOTO anemMeHTa (3.69.2).

3.40 TopueBasa nnactuHa (end plate): 3nemeHT, pPacnoONOXeHHbIN Ha Topue 6noka TONNUBHBLIX
anemeHToB (3.50) B HanpaBreHuuW NpoTeKaHusi TOKA M MpeAHa3sHa4YeHHbIn Ana nepeaaydm HeobxoauMoro
CXKaTUS TOMUBHbLIX 3NIEMEHTOB B G110Ke TOMNSIUBHbLIX 9NTEMEHTOB.

MpuMeuaHue— Topuesas nnacTMHa MOXeT BKIoYaTk B cebs WTyLepbl, NnaTpybku, konnekropsl (3.70) 1
NPWKUMHbIE MNaHKU ANA Nojgayvun XUAKOCTU (peareHT, oxnaxgatowas KuakocTs) B 6ok TOMNUBHLIX anemeHToB (3.50).
TopLueBasi nracThHa TakKe UMEHYETCS KOHLIEBOW UMW NPWKUMHOMK NNacTUHOM.

3.41 ypoeeHb ( filling, level): Jona o6wero o6bema OTKPbITbIX MOP MOPUCTOrO 3fIEMEHTA TONSIMBHOIO
anemeHTa (3.43) (Hanpumep, anektpoa (3.33) unu anekTponuTHaa maTtpuua (3.37), KOTOpYKO 3aHUMaeT
XUOKUIA anekTponut (3.34).

3.42 koHdUrypaumus noToka ansa Moayna unu 6noka TonnMBHbIX 3neMeHToB (flow configuration
of stack or module):

3.42.1 noToK B OOAHOM HanpaBneHuu (co-flow): MapannenbHbIli NOTOK XMAKOCTU, NPOXOAALUMNA B
OZHOM HarpaBneHMN Yepes CMEXHbIE YacTu 060pyAOBaHUSA, HaNpUMep, B TENNOOOGMEHHUKE UNKU TONNMBHOM
anemeHTe (3.43).

MpuMeyaH e — [aHHas KOHDUrypauma noToka MOXeT BbITb peanusoBaHa B 610ke TONMMBHLIX 3NEMEHTOB
(3.50) c BHYTpeHHWUM pacnpefenuTenbHbIM TpybonpoBoAOM ANSi OKUCIIUTENS U TONMUBHOO rasa.

3.422 nOTOK B NPOTMBONONOXHbLIX HanpaBneHusix (counter flow): MapannenbHbIi NOTOK
KUAKOCTU, MPOXOASLUMA B MNPOTUBOMOMOXHBLIX HAaMpaBfEHUsIX Yepe3 CMEeXHble 4actu obopyaoBaHus,
Hanpumep, B TENNOOBMEHHUKE UMM TONNIMBHOM ariemeHTe (3.43).

MpuMeyaH e — JaHHas KOHDUrypauma noToka MOXeT BbiTb peanusoBaHa B 61oke TONMMBHLIX 3NEMEHTOB
(3.50) ¢ BHYTpEeHHUM pacnpeaenuTenbHbIM TpyOonpoBOAOM ANS OKUCIUTENS M TOMAUBHOIO rasa.

3.42.3 nonepeyHbln NoTok (cross flow): MoTok XmMAKOCTU, NPOXOAALMI Yepe3 APYron NOTOK M
nepecekaoLLmii ero nog nNpPAMbIM YrioM, HanpuMep, B TENNO0OMEHHUKE UnNu TONMUMBHOM dnemeHTe (3.43).

MpuMedYaHue— [JaHHas KOHDUrypaLmUs NoToka MOXET BbITb peanusoBaHa B 6n1oke TONMBHLIX ANEMEHTOB
(3.50) ¢ BHelLHMM pacnpefenuTenbHeiM TPY6oNpoBogOM ANA OKUCAIUTENS U TOMMMBHOTO rasa.

3.42.4 noTtok ¢ TynukoBbIiM KOHLOM (dead end flow): KoHdurypauma TOnnMBHOrO anemMeHTa unu
Oroka TOMNMBHBLIX 3NIEMEHTOB, XapakTepu3yloLascs OTCYTCTBMEM OTBEPCTUA ANA BbixoAa Tonnuea wW/munu
okucnuTens.

MpuMedaHWue—B pexume noToka ¢ TYNUKOBEIM KOHLOM Ucronk3yeTcs noutu 100% peareHTa, nogasaemoro
B TOMMWBHLIA 3MeMeHT unu B6noK TOMMMBHBLIX 3neMeHToB. Hebonbluas 4acTb peareHTa MOXET BbIXOAUTL W3
3HEpreTUYecKko CUCTEMBI Ha TOMMMBHBLIX anemeHTax (3.49), 4yTo TpebyeT nepuoanHEcKon NPOAYBKN oOTceKa(-0B)
anekTpoaa (3.33).
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3.43 TonnuBHbIA 3neMeHT, T3 (fuel cell): SnekTpoxMMMYeckuii UCTOMHUK TOKa, CMOCOOHbLIN
npeobpa3oBaTb XUMUYECKYIO SHEPIUIO B SMEKTPUYECKYIO BHEPIUIO MPU INEKTPOXMMUYECKUX NPOLECCax U3
NOCTOSIHHO MOCTynatowmx akTuBHbIX BewwecTs [IEC 60050-482:2004, 482-01-05, MoandULMPOBAHHbIN].

M punmMeyvyaHWNe— Tonnueo u OKUCNUTENb, KaK nNpaBuio, XpaHATCA BHE TONJIMBHOIO aneMeHTa U nojakTcd B
TOMMNUBHbIA 3NIEMEHT MO Mepe pacxodoBaHUA.

3.43.1 wenouyHoun TonnuBHbINA 3nemMeHT (alkaline fuel cell): TonnueHbIN 3neMeHT (3.43), B KOTOPOM
MCNONb3YETCA WENOYHOW anekTponuT (3.34).

3.43.2 npamon TonnuBHbIA 3nemMeHT (direct fuel cell): TonnueHbIi anemeHT (3.43), B KOTOPOM
nepsu4Hoe Tonnueo (3.89), nogaBaemMoe B SHEPreTUYECKYd CUCTEMY Ha TOMMMBHLIX anemeHTax (3.49), u
aHoAHOe TONNMBO, NoJaBaeMoe HEMOCPEACTBEHHO Ha aHoAb! (3.2), ABNsAeTCA OAUHAKOBLIM.

3.43.3 npsAMOM MeTaHOMbHbLIN TOMNUBHLIA 3nemeHT (direct methanol fuel cell, DMFC):
TonnueHLIN aNeMeHT NpsiMoro AencTeuA (3.43.2), B KOTOPOM B Ka4eCTBE NEPBUYHOIO TOMNMMBA NPUMEHAETCA
meTtaHon (CH;OH) B mapooGpasHoii unu xuakon gopme.

MpuMeyaHune— MeTaHON OKACIAETCA HENOCPEACTBEHHO Ha aHogde (3.2) 6e3 npeobpasoBaHus B Bogopod. B
KadecTBe anekTponuTa (3.34), Kak NpaBuno, NPUMEHSAETCS NPOTOHHOOOMEHHas MembBpaHa.

3.43.4 TONNMMBHBbIA 3NEeMEHT C pacnfaBfeHHbIM KapOOHaTHbIM 3MeKTPONUTOM (molten
carbonate fuel cell, MCFC): TonnusHblii anemeHT (3.43), B KOTOPOM B KayectBe anektponuta (3.34)
UCMONb3yeTCs pacnnaBneHHbIn kKapboHart.

MpumedaHue— Kak npaeuno, anekrponutom (3.34) sBnaetcs pacnnasneHHbIn kapboHaT nuTus/kanua unu
nuTus/HaTpus.

3.43.5 TonnuBHLIA 3nemMeHT ¢ (ochopHokucnbiM 3nekTponutom (phosphoric acid fuel cell
PAFC): 3nemeHT (3.43), B KOTOpPOM B KadecTBe anekrponuta (3.34) UCNONb3yeTcs BOAHLIA PacTBOp
doccopHoi kucnotbl (HzPO,).

3.43.6 TONNUBHbLIN 3fIEMEHT C NonuMepHbIM 3anekTponutom (phosphoric acid fuel cell (PAFC):
TonnueHbI 9nemeHT (3.43), B KOTOpOM B kadecTBe anekTtponuta (3.34) ucnonb3yerca nonumep ¢

BO3MOXHOCTbIO MOHHOIO 0OMeHa.
M punmMmedaHune— TonnuBHLIE 3NEMEHTHI C MNONMAMEPHBLIM 3ANEKTPONUTOM TakkKe Ha3bliBalkOT TONNUBHLIMWU
3neMeHTaMu ¢ NpoTOHOOBMeHHOW MeMbBpaHoli (3.43.7) u TBepAONONUMEPHBIMU TOMNUBHLIMKU 3neMeHTaMu (3.43.10).

3.43.7 TONNIUBHbBIN 3NEMEHT C NPOTOHOOOMeHHON MemOpaHoi (proton exchange membrane fuel
cell, PEMFC): CM. "TONNMUBHbIN 3N1E€MEHT C NONIMMEPHBIM 3nekTponutom” (3.43.6).

3.43.8 oOpaTUMBbIN TONNUBHbDLIN 3nemeHT (regenerative fuel cell): ANeKTPOXUMUYECKMIA TONSNUBHBLIN
3MEeMEHT, CMOCOOHLIN reHepPUpPOBaTb INEKTPUHECKYIO SHEPIUIO U3 TONSIMBA M OKUCIIUTENS, a TAKKE NonyyaTb
TONMUBO U OKUCAUTENDL B NPOLIECCE INEKTPONU3a U3 INEKTPUYECKON IHEPTUN.

3.43.9 TBepAOOKCUAHLIN TONNUBHLIN 3neMeHT (solid oxide fuel cell, SOFC): TonnuBHbLIN 3NeMeHT
(3.43), B KOTOpPOM B KayecTBe anektTponuta (3.34) ncnonb3yeTcsa MOHONPOBOASALLMIA OKCUA,.

3.43.10 TBepgoonoNUMMEpPHbLIN TONNMUBHbLIA 3neMeHT (solid polymer fuel cell SPFC): Cwm.
TOMNUBHBINA 3NEMEHT C NONUMEPHBLIM 3nekTponuTom (3.43.6).

3.44 mbpugHaa (KkoMOMHMpOBaAHHAA) cCuUCTEMA HA OCHOBE TOMIMBHbLIX 3fleMeHTOB /
akkymynsitopHon 6arapeu (fuel cell / battery hybrid system): 3HepreTuyeckas cuctema Ha TONAUBHLIX
anemeHTax (3.49) B coueTaHUM C aKKyMynAaTopHON BaTtapeei Ana reHepupoBaHUs ANEKTPOIHEPrun.

MpumeuaHmne — BHepreTudeckaa cucteMa Ha TONNUBHBIX anemeHTax (3.49) nossonaeT reHepuposaTtb
3MNEKTPO3HEPIUIO UMK 3apskaTb akkyMynATOpHYto GaTtapeto (Unu BeINONHATL 06a aTux geictBus). Cuctema cnocobHa
reHepupoBaTthb U MPUHUMaTL 3NEKTPOSHEPTUIo.

3.45 mopugHaa (KOMOUMHMPOBAHHAA) CUCTEMA HA OCHOBE TOMJIMBHLIX 3NI€MEHTOB / rasoBon
Typounbl (fuel cell / gas turbine system): 3HepreTudeckass cMCTEMa, OCHOBaHHaA Ha WHTerpauuu
BbICOKOTEMMEPATYPHBLIX TONNMBHbLIX 3nemeHToB (3.43), kak npasuno, MCFC (3.43.4) unu SOFC (3.43.9), u
ra3oBomn TYpOUHbI.

MpuMeyaHUe— CucrteMa pyHKUUOHUPYET C UCMOSIb3OBAHUEM TENMOBOW SHEPruK TONMIUBHOTO 3NeMeHTa U
OCTaTOYHOrO TOMNMBa AN ra3’oBoi TypbuHbl. [aHHas cucTema Takxe HasbiBaeTcs rMbpuaHoi CUCTeMOW Ha OCHoBe
TONSMBHBIX 31IEMEHTOB / ra3oBoi TYpOUHBI.

3.46 rmopuagHas (KOMOMHUPOBAHHAA) CUCTEMa HA OCHOBE TOMJSIMBHbLIX 35IEMEHTOB C ra3oBou
Typ6unon (fuel cell gas turbine hybrid system): Cm. "cucrema Ha OCHOBE TOMMMBHBLIX 3MEMEHTOB /
rasoBoi TypOuHbl" (3.45).

3.47 cuctema KOMOMHMPOBAHHON (KOreHepaTUBHOM) reHepauuu 3F1EKTPOIHEPruM M Tensa Ha
ocHoBe TOonnNUuBHBLIX 3nemMmeHTax (fuel cell cogeneration system): O3HepreTudeckas cucrema Ha
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TOMNUBHLIX anemeHTax (3.49), KoTopasi NpeaHasHa4YeHa AnA NoAayu ANeKTPUUYECKONn U TEeNrnoBOM SHEpPrumn
BHELLUHEMY NONb30BaTENIO.

3.48 moaynb TonnueHbIX anemMeHToB (fuel cell module): Moaynb, Bknovalowmii B ceda oauH unu
HecKonbkux 6NOKOB TONNUBHLIX anemMeHToB (3.50) U apyrMe OCHOBHbIE M, B Clyyae HeoOXoAMMOCTH,
NOMOMHUTENbHLIE ANEMEHTLI, NPEAHA3HAYEHHbIN ANA ANEKTPOCTAHLMIA UNKU TPAHCMOPTHBLIX CPEACTB.

M pnMedyaHune-— MOAyﬂb TOMNMUBHbIX 3N1E€MEHTOB COCTOUT U3 cneayroLlux OCHOBHbBIX 3N1IEMEHTOB. O4HOIo UInun
HECKONMbKMX GroKOB TONNMBHLIX 3aneMeHToB (3.50), cuctembl TpyGonpoBoAOB ANSA TPaHCMOPTUPOBKM TOMMMBA,
oKucnuTena u OTpEGOTaHHbIX ras3oB, AreKTpU4eCKux vacteW ANA NoAKNKYeHUA 6roKOB TOMMMBHLIX ANIEMEHTOB, a TakkKe
CpeACTB MOHUTOPUHra nvnu ynpaBneHus. Kpome TOro, MoAynbe TONMNUBHBLIX 3INEMEHTOB MOXET BKNYaTbh B cebs
oGopyAOBaHWe ANst NoAayuu LOMNOMHUTENBHBIX BELWECTB (HanpuMep, oxnaguTens Unu MHepTHoro rasa), o6opyaoBaHue
AN oGHapyXeHWs HeluTaTHbIX YCMOBUWIA SKCTNyaTauuu, 3alyuTHbIe KOXYXW, COCyAbl, paboTaioljme noj AaBrieHUeM,
CUCTEMY BEHTUNALNN.

3.49 aHepreTnyeckas cuctema Ha TonnueBHbix anementax (fuel cell power system): N'eneparop,
MCMOMNb3YIOLLMIA MOAYMb TOMMMUBHLIX 3r1ieMeHTOB (3.48) Ans BbIpabOTKM INEKTPUYECKOW SHEpPruM 1 Tenna.

M punMedYyaHUNe-— SHepreTquCKaH cMCTeMa Ha TOMMUBHBIX 3NeMeHTax BKMio4aeT B cebsa Bce CUCTEMBbI,
onncaHHble B NMyHKTE 2, unm HEeKOTOpble U3 HUX.

3.49.1 3HepreTMyeckasas cucTteMa Ha MMUKPO TOMNUBHLIX 3nemeHtax (micro fuel cell power
system): SHepreTu4eckuit yaen Ha MUKpPO TOMNMUBHLIX 3NEMEHTax (3.74) C TONMUMBHBLIMU KapTpuakKamum,

3.49.2 nopTraTUBHas 3HepProyctaHOBKa Ha TONJSIMBHbIX 3nemeHTax (portable fuel cell power
system): oHepreTuyeckad cucrtema Ha TONMUBHLIX 9nemeHTax (3.49), He npeaHa3HavyeHHasas Ans
CTauMOHapHON YyCTAaHOBKM B ONpeaeneHHOM MeCTe.

3.49.3 cTaunMoHapHas 3HeproycTaHoBKa Ha TOMMUBHbIX 3nemeHTax (stationary fuel cell power
system): SHepreTuyeckas cuctema Ha TONNUBHLIX anemeHTax (3.49), noaknioyaemas U yctaHasnueaemas
B OnpegeneHHoOM MecTe.

3.50 6nok TonnueHbix anemeHToB (fuel cell stack): ycTpoiicTBo, BKNoualowee B ceds1 TONMUBHbIE
3NEMEHTbI, BOAOOTAENUTENM, OXNazaawwmne nnacTuHbl, Konnektopbl (3.70) U OMNOPHYIO KOHCTPYKLUMIO,
KOTOpOe 3neKTPOXMMUYECKUM cnocobom npeobpasyeT oboralleHHbli BOAOPOAOM ra3 M BO3AYX B
HanpspkeHWe NOCTOSAHHOIO TOKAa, TeNo U Apyrue npoayKTbl peakuum.

3.51 TpaHCnopTHOe cCpeAcTBO Ha TOMMMBHbIX 3neMeHTax, TCTI (fuel cell vehicle):
OneKkTpuyeckoe TPaHCMOPTHOE CPeACTBO, B KOTOPOM JHEpreTuyeckas CUCTEMAa Ha TOMNSIMBHBLIX 3feMeHTax
(3. 49) nogaeT NUTaHUE HA SNEKTpoABMraTenb AN NPUBEAEHUS TPAHCNOPTHOIO CPEACTBA B ABUXEHNE.

3.52 koadbdpuument yrunusaumm tonnuea (fuel utilization): OTHOweHWe KonuyecTBa TOMMUBA,
ANEKTPOXUMUYECKM NpPeobpasyemoro And reHEpUPOBAHUS JNEKTPOSHEPrUM TOMMMBHBLIM 3NEMEHTOM, K
obLLeMy KOnNM4ecTBy TOMNUBA, MOCTYNAIOLErO B TOMMMUBHBIA 9NIEMEHT.

3.53 3anpaBouyHoe ycTtpoucTBo (fuelling coupler): CoeauHuTENbHOE  YCTPOWCTBO,
npeaHasHayeHHoe AnA COeAMHEHUs TPAHCMOPTHOrO CpeAcTBa Ha TONMUBHLIX 3dnementax (3.51) wu
TONMMBO3anNpPaBoYHOW CTaHLUM.

MpuMeYyaHue— 3anpaBo4Hoe YCTPOICTBO TakKe NO3BOSISET NoAasaTh OXaxaaroLyo BoAY U NepefaBaTb
MHpOPMaLMIO OTHOCUTENBHO MOAa4YM TOMNWBa. 3anpaBoOYHOE YCTPOWCTBO COCTOMT W3 3aNPaBOMHOTO BEHTUNS U
3anpaBoOYHOro NPUEMHUKA.

3.54 oumnctka rasa (gas cleanup): YaaneHue sarpAsHAIOLMX BeLECTB M3 NOoAaBaeMoro rasa ¢
NMOMOLLbIO MEXaHUYECKUX MU XUMUYECKNX CPEACTB.

3.55 rasoauddysuoHHbINn aHoa (gas diffusion anode): Cm. razoauddysnoHHbin anekTpoa (3.33.1).

3.56 rasoguddysmoHHbin katoa (gas diffusion cathode): Cwm. rasoanddysnoHHbIN anekTpoa
(3.33.1).

3.57 rasoauddysmnoHHbin cnon (gas diffusion layer, GDL): NMopucras nognoxka, nomewiaeMas
Mexay cnoem karanusatopa (3.14) u 6unonsapHoli nnactuHon (3.9), koTopas obecneunBaeT INEKTPUIECKUN
KOHTaKT, AOCTYN peareHTOoB B CIOW KaTanu3aTopa U yaaneHue NpoaykroB peakLuuu.

MpumMmedyaHue—Tasoanddy3noHHbIA Croii Talke Ha3biBalOT MOPUCTHIM TPAHCTIOPTHBIM CNOEM.

3.58 yteuka rasa (gas leakage): Bce rasbl, BbIxogse U3 MOAyns TOMNMUBHLIX dneMeHToB (3.48),
Kpome O0TpabOTaHHbIX rasos.

3.59 npoayBka rasom (gas purge): 3awuTHas npoueaypa no yaaneHuio rasos u/Wnu XWAKOCTER,
TakMx Kak TONnMBO, BOAOPOA, BO3AYX MNWU BOAA, U3 DHEPreTUUYECKON CUCTEMbI HA TONMMBHLIX INEMEHTaX
(3.49).

3.60 rasoBoe ynnotHeHue (gas seal): 'epMeTuyHOE YCTPOWCTBO, NpeAOTBpaLLAlOWLMIA  YTeuku
razoo6pasHbix BELLECTB.

I punumMedvyaHMUWe-— [a3oBoe YANOTHEHUE MOXET ObITb CYyXUM UNu BnaXHblM, B 3aBUCUMOCTU OT TUNa
TOMIMBHOIO arieMeHTa (3.43).
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3.61 yoenbHbIn pacxoa 3Heprum (heat rate): BenuuuHa, o6parHas anekrpuyeckomy Krip (3.30.1).

3.62 yeBnaxHeHue (humidification): lNpouecc BBeaeHns BOAbLI B TOMMMBHBLIA dnemeHT (3.43) C
UCNOMb30BaHNEM MOTOKOB TONMMBA U/MIN OKUCTIUTENSA.

3.63 yBnaxuutenb (humidifier): ObopyaoBaHue ans ao6asneHusi BOAbI B MOTOK TOMMMBA WU/MIM
OoKUCIUTENS.

3.64 coeguHutens (interconnector): NpoBoAsLUKUI U Fa30HENPOHULIAEMBIN 3NIEMEHT, COEAUHSIOLLUI
OTAenbHblE TONNMBHbIE 3neMeHThl (3.19.2) B 6noke TonnNMBHbLIX anemMeHToB (3.50).

3.65 Touka npucoeauHeHus (interface point): Touka 3amepa Ha rpaHuLEe 3HEPreTU4eCcKo CUCTEMbI
Ha TONNUBHLIX dneMeHTax (3.49), B KOTOPOMW OCYLLECTBIIAETCA BBOA UIM BbIBOA, BELLIECTBA U/UIM SHEPTUN.

MpnvMedyYaHue—TpaHnya BeibMpaeTcd HaMepeHHO AN TOYHOTO U3MEePEeHMUS NPOU3BOAMTENBHOCTU CUCTEMBI.
B cnyvae Heo6XO,E|,I/|MOCTI/I rpaHvlda unu ToYKM npucoejuHeHuAa 3HepI‘eTM‘-IecKOI7I CUCTEMBl Ha TOMJIUBHLIX 3NeMeHTax
(3.49) ponxHbl 6bITb ONpefeneHbl MeX4y U3roTOBUTENEM M MOTpebuTenem NpoayKUMH.

3.66 BHyTpeHHee conpotuBneHue (internal resistance): AKTMBHOE (OMU4YECKOE) CONPOTUBIIEHUE
BHYTPU TOMMMBHOro 3arnemeHta (3.43), BbI3BAHHOE 3MEKTPOHHLIM W WUOHHLIM COMPOTUBIIEHUEM. CM.
"omu4yeckan nonsipusauus"” (3.82.2).

MpumeyaHwue—TepMUH "oMUYECKNA" UMEET OTHOLUEHWUE K TOMY pakTy, YTO 3aBUCUMOCTb MEXAY NageHnem
HanpsbXeHWs 1 cUnoii Toka Nog4uHAeTes 3akoHy Oma.

3.67 omunueckue notepu (ohmic polarization, IR loss): Cm. "omuueckas nonapusauus” (3.82.2).

3.68 KOHTaKTHaa nrnowanka B OTHoweHuMM nonAa notoka (land, related to flow field):
BeicTynarwowas CTpyktypa B Mofie MoToKa, KOTopask HaxoauTCA B KOHTakTe C ra3oauddy3moHHbIM Crioem
(3.57), Tem cambiM 00ecnevYnMBaEeT NEKTPOHHbLIN KOHTAKT U, CReA0BaTENbHO, NYTh AN NOTOKA SMEKTPOHOB.

3.69 cpok cnyx6bi (life):

3.69.1 cpok cnyx6bl Katanusatopa (catalyst life): UHTepBan BpeMeHn Mexay MOMEHTOM 3anycka
3HEpPreTUYecKorM CUCTEMbl Ha TONNUBHbIX 3nemeHTax (3.49) © MOMEHTOM BPEMEHU, KOraa KOHUEeHTpauus He
NnoABEPrHyTOro npeobpasoBaHWsi TONMMBA Ha BbIXOAE YCTaHOBKM pudopmuHra (3.92) npeBbilLaeT
JOMyCTUMOE 3Ha4YeHue, 3aJaHHOe W3roToBuUTENEeM, B TO BpeMa kak pabounme xapakTepucTuku
3HEepreTMYECKOn CUCTEMbI HA TONSIMBHBLIX 9NIEMEHTaX HaXOAATCA B 3aAaHHbIX Npeaenax.

3.69.2 cpok cnyxObl TONJIMBHOrO 3nemMeHTa unu 650kKka TonnUMBHbLIX 3neMmeHToB (cell or stack
life): MpoAoMKMTENBHOCTL BPEMEHU SKCMyaTauumn OT NEPBOr0 3anycka TOMMMBHOTO anemeHTa unu 6noka
TOMNMUBHBLIX 3NEMEHTOB 40 MOMEHTA NageHUs BbIXOAHOMO HaNpsbkeHus (Npy 3ajaHHOW BENUUMUHE TOKA) HUXe
MUHUMAIbHO AONYCTUMOrO 3Ha4YEHUS.

Il punmMedYyaHWNe-— MuHUManbHO AonycTuMoe 3Ha4YeHUe HanpsXKeHUa MOXET onpeaenAaTbca cornaweHuwem
M3roTOBUTENSA U NOTPEBUTENSA NPOAYKLMMA C YHETOM KOHKPETHOIO NPUMEHEHUSI.

3.70 konnekrtop (manifold): Tpy6onpoBoa(-bl), noaaloWwmii NOTOKM paboyero Tena K TOMMMBHOMY
anemMeHTy (3.43) unu 6noky ToNNUBHbLIX aNeMeHTOB (3.50), unu OTBOASLLIMIA NOTOKU OT HUX.

MpumMmedaHuna

1 BHeluHee yCTPOWUCTBO KOmieKTopa 3aBUCUT OT KOMMNOHOBKM TOMSMBHLIX ariemeHToB (3.106), koraa rasosas
CMECb MoJaeTcA U3 LEHTPanNbHOro UCTOYHUKA BO BMYCKHbIE KaHanbl 6onblioro pasmMepa Ans TOMNMBA U OKUCIIUTENS,
OoxXBaTbiBalOWwne CMeXHble CTOPOHLI Onoka TOMMUBHBLIX ANEeMEHTOB, C obecneyeHnem Haanexaulero ynnoTtHeHUAa C
MOMOLLBbIO  COOTBETCTBYIOLMX Npoknafok. Bbinyck oTpaboTaHHbLIX ra3oB OCYLECTBNASETCA Ha MPOTUBOMONOXHLIX
CTOPOHAaX C UCMONBb30BaHUEM aHANOTMUYHBLIX CUCTEM.

2 BHyTpeHHee YCTpPOWCTBO KoONMekropa 3aBUCUT OT CUCTEeMbl KaHamnoB B Oroke TOMMUBHLIX SrEMEHTOB U
6unonapHeIX NNAcTuH (3.9), KoTopkle pacnpeAensioT NOTOKN Fa3a MeXay TOMNMMBHEIMUA 31IEMEHTaMM.

3.71 maccoBas akTUBHOCTb (mass activity): CM. "yaenbHasa aktuBHocTk" (3.102).

3.72 notepu (UNU yMeHblUeHMEe KOHLEHTpauuu) npu nepeHoce maccbl (mass transport (or
concentration) loss): Cm. "KOHUEHTpauMoHHasa nonapusayusa” (3.82.3).

3.73 memOpaHHbI 3nekTpoa (membrane electrode assembly, MEA): KOMMNOHEHT TOMMMBHOIO
anemeHta (3.43), TONNUBHBLIA 3NEMEHT C pacnnaBfieHHbIM KapboHaTHbIM anekTponuToM (3.43.4) un
TOMMUBHLIA 3NEMEHT C NONMMMEPHbIM anekTponuTom (3.43.6), cocToALuMI U3 ANEKTPONIMTHOM MeMOpaHbl C
razoancdy3noHHbIMKN dnekTpogamm (3.33.1) Ha 06enx CTopoHax.

3.74 3HepreTUYeCKan yCTaHOBKA HA MUKPO TONNUBHLIX 3nemeHTax (micro fuel cell power unit):
SnekTporeHepaTop Ha OCHOBE TOMNIMBHOIO arnemeHTa (3.43) C BbIXOAHLIM HANPSHXKEHUEM MOCTOSIHHOIO TOKA
(3.117.3), He npesbiwatowmm 60 B, u nonesHon MOLWHOCTLIO (3.85.3), He npesbiwatowen 240 BA.

MprvMeyaH e — SHepreTUdecKknid y3en Ha MUKPO TOMNUBHLIX 3NIEMEHTax He BKIoYaeT B cebs TOMMMBHLINA
KapTpuax.

3.75 nanpaxeHue 6e3 Harpy3sku (no load voltage): Cm. HanpskeHue pa3oMkHyTOM Uenu (3.117.2).
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3.76 HenoBTOpANLWMecAa YacTu (non-repeat parts): Bce anemeHTbl 6r10ka TOMMMBHLIX 3N1EMEHTOB
(3.50), koTOpblE HE ABMAIOTCA 4acCTbi0 MOBTOPAIOLLUMXCA TOMMUBHLIX 3MEMEHTOB, Hanpumep, TopLieBble
NnacTuHbl 6NoKa TONMMBHbLIX 3r1eMeHTOoB (3.40).

3.77 pabouui pexxum (operation):

3.77.1 peXxuM NOoCTOAHHOM cunbl ToKa (constant current operation): pexum yHKUMOHMPOBAHUSA
3HEepreTUYECKOW CUCTEMbI HA TOMSMBHbLIX arieMeHTax (3.49) npu NOCTOSIHHOW CUMe ToKa.

3.77.2 peXxuM NOCTOAHHOW MOLWLHOCTU (constant power operation): Pexum dyHKUMOHMPOBAHUA
3HEepPreTUYECKON CUCTEMbI HA TOMSMBHbLIX dieMeHTax (3.49) npu NOCTOSIHHON BbIXOAHON MOLLHOCTW.

3.77.3 peXxum NOCTOAHHOro HanpskeHuA (constant voltage operation): Pexxum dpyHKUMOHUPOBAHUSA
BHEPreTUYeCcKOn CUCTEMbI Ha TOMMMBHBLIX dnemMeHTax (3.49) npu NOCTOSAHHOM BbIXOAHOM HaNPAXEHUU
(3.117.3).

3.77.4 pabora ¢ nonHou Harpy3koin (full load operation): Pexum QYyHKUNOHUPOBAHUA
3HEepPreTUYECKON CUCTEMbI HA TOMSMBHbLIX arieMeHTax (3.49) npu HOMUHaNLHON MOWHOCTH (3.85.4).

3.77.5 pabora c noaknovyeHnem K anektpocetu (grid-connected operation): Pexum
DYHKLMOHUPOBAHMSA CUCTEMbI HA TONSIMBHLIX 3nemMeHTax (3.49) npu NOAKIMIOYEHMM K INEKTPOCETH.

3.77.6 paboTa B pexume 6€3 NOOKIMOYEHUA K INEKTPOCETU UM U3ONUMPOBAHHOM pexume (grid-
independent or isolated operation): Pexxum (pyHKLUMOHUPOBAHMA IHEPreTUYECKON CUCTEMbI HA TOMMUBHBLIX
anemeHTax (3.49) 6e3 NoAKNYEHUS K SNEKTPOCeTH.

MpumMedaHUe— Pexum paboTel 6e3 NOAKNIOHSHUA K INEKTPOCETU TakKe HasbiBae€TCA M30NUPOBaHHLIM
pexumoM paboThl.

3.77.7 pexxum oTcnexuBaHusa Harpy3ku (load following operation): Pexum, B KOTOPOM ynpasneHue
3HEPreTUYecKon CUCTEMOM HAa TOMMMBHLIX dnemeHTax (3.49) OCyWecTBMAETCA C YY4ETOM W3MEHEHUW
NEKTPUYECKON HArpy3ku unm notpebHocTen B TENMOBOM MOTOKE.

3.77.8 pesepBHbIl pexum (standby operation): cm. "pexxum oxmaaHua” (3.110.4).

3.78 ko3adppuuMeHT ucnonb3oBaHua (yTunusaunm) okucnurtena (oxidant utilization): OtHoweHune
KONMMYecTBa OKACNMTENs, BCTYNAOLWEro B  9MEKTPOXMMMYECKYIO peakuuio AnA  reHepupoBaHus
ANEKTPUYECKOro Toka TOMMAMBHOIO anemeHta (3.43) k o0OLWEMYy KONUYECTBY OKUCIUTENS, NojaBaeMoMy B
TOMMMWBHBIA 3NEMEHT.

MpuMeyvaHune—[(O2sxogn - O2suxogn.) / O2 exogn), TAE O2 sxopn. N O2 suxogn. 03HAYAIOT KonuyecTBo O2 Ha BXofe U
Ha BbIXo[e, COOTBETCTBEHHO.

3.79 anekTponoTpe6neHue co6cTBeHHbIX HYXA (parasitic load): SHeprus, notpebnsemas
BCriomoratenbHbiM o6opyaoBaHuem (3.7), koTopoe TpebyeTcsa Ansa aKCnnyarauum 3HepreTu4eckon CUCTeMbI
Ha TOMNMNBHbIX anemMeHTax (3.49)

MpumeduyaHue— K BcroMmorarensHoMy o60pyaoBaHUI0 OTHOCATCA BEHTUINATOPLI, HACOCH, HarpeBaTeny,
LaTyukn. SHepronoTpebnieHne AnA COGCTBEHHBLIX HYXA MOXET CyWECTBEHHO 3aBUCETb OT BbLIXOAHOW MOLLHOCTH
CUCTEMbI U YCNOBMIA OKpYKatoLLeit cpelbl.

3.80 yactuyHoe okucneHue (partial oxidation): Cm. "pud)OpPMUHI C YACTUYHbIM OKUCNEHMEM"
(3.93.3).

3.81 oTpaBneHue (poisoning): Cm. "oTpaBneHue katanusaropa” (3.16).

3.82 nonspusauma tonnuBHoro anemeHTta (fuel cell polarization): oTknoHeHue BbIXOAHOIO
HanpsxkeHua (3.117.3) tonnueHoro anemeHta (3.43) OT TepMOAMHAMWUYECKONO 3HAYEHUs BCneACTBUE
HeoBpaTuMbIX NPOLECCOB B KOMMOHEHTAX TOMIMBHbBIX 91IEMEHTOB.

MpumedaHue - Tlonapusayna npueoAUT K cHuxeHuo KMO (3.30) u ysenudmeaeTcs ¢ NpoxXoXaeHneM
thapazieeBcKOro Toka 4Yepes TOMMUBHLIA SMEMEHT.

3.82.1 aneprua nonsipusauum (activation polarization): Monapusauyus, obycnosneHHas MegneHHON
KMHETUKOW aneKkTpoaa.

3.82.2 omuyeckana nonspusauma (ohmic polarization): [Monspusauus, obycnoeneHHas
COMPOTUBIIEHNMEM MOTOKY MOHOB B anekTponute (3.34) u anekTpoHoB B anektpoae (3.33) u marepuanax
OunonAapHoi nnacTuHel (3.9).

MpumMeyaHUe— TepMuH "OMUYECKUIA" UMeeT OTHOLIEHUE K TOMY hakTy, 4TO NageHue HanpsxeHus
noauYnHaeTca 3akoHy OMma, T.e. NponopLMOHanbHO TOKY C akTUBHLIM COMPOTUBIEHUEM (BHYTPEHHUM COMPOTUBIEHUEM
(3.66) TONNMBHOrO 3neMeHTa), BLICTyNaloLMM B Ka4ecTBe KoaghuLmMeHTa NponopLMOHansHOCTH.

3.82.3 nonapusauua KoHUeHTpauun (concentration polarization): MNonsipuszaunn, obycnoeneHHas

MeaneHHon auddyamnen kK obnactam peakuuu B anektpoae (3.33) n/mnu megneHHon auddysmen npoaykTos
13 9NeKTPoAO0B TOMMUBHOIO anemMeHTa (3.43).
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0l pumMmedHaHNe-— ﬂOJ‘IﬂpVISaLWIH AdaHHOro Buaa vrpaeTt BaXHyK0 poslb npu BbICOKOW NMOTHOCTU TOKa U MOXET
NpUBECTU K PE3KOMY CHUXXEHWUIO HanpAaXeHUA TONJTMBHOIo afieMeHTa.

3.83 nonapusaumoHHas Kpusas (polarization curve): paduk BbIXOAHOro HanpspkeHus (3.117.3)
TOMMMBHOrO anemeHTa (3.43).
MpuMedaHue—TlonapusalmMoHHasa KpuBasa nokasbiBaeT 3aBUCUMOCTb MexXay B u Alem?,

3.84 nopuctocTb (porosity): OTHOweHne obbema nop K obliemy obbemy MaTtepuana anekrpoaa
(3.33) unu anexkrtponutHor MaTpuubl (3.37) B cnyyae TONMNMBHbIX ANEMEHTOB (3.43).

MpuWMedyaHMUe— Taknme XapakTepUCTUKN NMOPUCTOCTH, Kak obLLUas OTKPbITas NOPUCTOCTb, hopma U pasmep
nop, a TakKke pacnpegeneHne nop no pasmepam, ABNAKTCA KIHOYEBbIMU XapakTepUCTUkaMu akKTUBHbIX KOMMOHEHTOB
TOMNNUBHBIX 3N€MEHTOB U OKa3biBatoT CyLLEeCTBEHHOE BIIUAHUE Ha SCPCPEKTI/IEHOCTI:.

3.85 MowHoOCTL (power):

3.851 nonHasa wMowHOCTbL (gross power): BbixogHasgs MOLHOCTbL TOMSIUBHbLIX 9MEMEHTOB
NOCTOsIHHOrO ToKa (3.50)

MpunMedaHue—TlonHasa MOLWHOCTL UsMepseTca B BT.

3.85.2 MMHUManNbHaA MOWHOCTbL (Minimum power): MuHuManbLHasa nonesHaa MoOWHoCTbL (3.85.3),
Mpu KOTOPOWN 3HEepreTUYeckas CUCTEMAa Ha TONNUBHLIX 3neMeHTax (3.49) cnocobHa HenpepbIiBHO paboTaThb B
cTabunsHOM pexume.

I puMedaHune— MuHuManbeHas MOLLHOCTE U3MEPAETCA B BT.

3.85.3 nonesHasa mowHoCTb (net electrical power): MoLHOCTL, reHepupyemas SHepreTuyeckomn
CUCTEMOI Ha TOMMUBHBIX 3nemeHTax (3.49), AOCTynHas ANA BHELUHEro UCNOMb30BaHUA.

MpumevaHunsa

1 MNonesHas MOLHOCTL U3MepseTes B BT.

2 [NonesHas MOLUHOCTb MpefcTaBfseT cobol pa3HOCTb Mexay MofHoi MolyHocTbio (3.85.1) U MOLLHOCTbLIO,
noTpebnseMoi BcnoMoraTenesHbIM 060pyfoBaHneM.

3.854 HoOMMHanbHas MowHOCTL (rated power): MakcumanbHas BbIXOAHAA  MOLUHOCTb
QHEpPreTUYecKo CUCTEMbl Ha TOMMMBHBLIX 3dneMmeHTax (3.49), pgocTuraeMas B HOPMAanbHbLIX YCRNOBUAX
aKcnnyartauuu, ykazaHHasa U3rotoBuTenem.

MpuMedyaHue—HOMUHaNbHass MOLHOCTL U3MepsieTcs B BT.

3.85.5 ynenbHaa MowHoOCcTL (specific power): OTHOWeEHUE HOMUHANLHON MowHOCTU (3.85.4) K
mMacce, 06bEMY UK NNOLAAMN SHEPreTUYECKOW CUCTEMbI HA TONMUBHLIX 3NEMEHTAax (23.49).
MpuMedaHune—YaenbHasa MOLHOCTbL U3MepsieTcs B KBT/kr, KBT/M®, BT/cm®.

3.86 naBneHue (pressure):
MpumeyaHnwue - NCO pekomeHayeT ucrnonb3oBaTe abcontoTHoe AaBneHue. [laHHylo pekoMeHaauuto
HeobX0AUMO y4nUTbIBaTL NPU UCNONBb30BaHUM MaHOMETpa.

3.86.1 makcumanbHO gonyctumoe pabouyee gaeneHme (maximum allowable working pressure):
MakcumanbHoe pabouee aaeneHue, nNpu KOTOPOM MOXET pabortatb TONNUBHBLIA anemeHT (3.43) unu
3HepreTnyeckasa cucTtema Ha TONNUBHLIX anemMeHTax (3.49) 6e3 noBpexaeHus.

MpuMevaHuna

1 MakcumansHo gonyctumoe pabodee faBneHne usmepsietca e lMa.

2 MakcumansHo Aonyctumoe pabouee fAaBneHune ucnonb3ayeTcs ana perynupoBku
npefoXpaHNTENbHbLIN/Pasrpy30YHbIX  YCTPOWCTB, YyCTaHaBNMBaeMblx ANA 3aluTbl 4acTM WNKM BCEW CUCTEMbl OT
CMy4aiiHOro NoBLILEHUA AaBNEHUS.

3.86.2 makcumanbHoe pabGouyee paBneHue (maximum operating pressure): MakcumanbHoe
AaBneHue, ykasaHHoe U3rotoBuTenemM KOMMOHEHTa Unu CUCTEMbI, NPU KOTOPOM AAHHOMY KOMMOHEHTY UNn
cucteme npeacTont PyHKUMOHUPOBATL B HOPMAarbHbLIX YCNOBUAX PaboThl.

MpumevyaHus

1 MakcumaneHoe pabodee AaBneHue naMmepsetcs B Na.

2 YunTblBaeTCA HOpManbHblih pabounii pexxuMm, ycTaHoBUBLLKIACA pexiuMm (3.110.5) n nepexoaHbIi pexum.

3.87 nopuctbii TPaHCNOPTHLINM crnoit (porous transport layer, PTL): Cm. rasoguddy3moHHbIi
cnou (FAC) (3.57).
3.88 npoayeka (purge): Cm. npoayska rasom (3.59).
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3.89 nepBuyHoe Tonnueo (raw fuel): TonnuBO, MogaBaemMoe B 3SHEPrETUYECKYID CUCTEMY HA
TOMIIMBHbLIX 31eMeHTax (3.49) OT BHELLUHETO UCTOYHMKA.

3.90 peumpkynsuusa peareHta (reactant recirculation): C6op usnmiiHero peareHTa u €ro NOBTOPHOE
BBEJEeHMWe B MOTOK peareHTa, NogaBaemblil B SHEPreTUYECKYI0 CUCTEMY Ha TOMMMBHbIX anemeHTax (3.49).

3.91 ra3 pudopmunra (reformate gas): ras, o6oraeHHbIn BOAOPOAOM, KOTOpPbIN nNpeobpasyeTcs u3
CbipbeBoro Tonnuea (3.89) nocpesCTBOM CUCTEMbI PUCPOPMUHTA.

3.92 ycraHoBka pucopmunra (reformer): Peaktop ans nonyyeHusi ra3oBor cmecu, oGorawieHHowm
BOJOPOAOM, U3 CbipbeBOro Tonnuea (3.89).

MpuMedyaHUne— CylwecTByeT HECKOSbKO TUMOB YCTAHOBOK pUOpPMUHra: nracTuHyatble, OQHOTPYOHLIE,
MHOFoTpYyBHbIe, MHOFOTPYBHbIE CABOEHHOO TWMa, MHOrOTPYGHBIE KOMbLEBOrO TUMA.

3.92.1 ycrtaHoBka pudOpMMUHra C KaTanuTMyeckum ropeHmem (catalytic combustion type
reformer): Ycranoska pudopMmuHra (3.92), B KOTOPOW WUCNonb3yeTcs Tensno, BbipabaTbiBaeMoe npu
KaTanuTu4yeckoM ropeHun.

3.92.2 ycraHoBka pucopMuHra ¢ npaMbiM HarpeBoM (direct fired type reformer): YcraHoBka
pudpopmMuHra (3.92) ¢ Harpesom OT NAaMEHU U KAaTanUTUYECKOro ropeHus.

3.93 pudopmuHr (reforming): Cnoco6 nony4yeHus razosoii cmecu, oboraileHHON BOAOPOZIOM, U3
nepsudHoro Tonnuea (3.89) Ans nocrneayroLero Mcnonb30BaHUA B TONMIUBHLIX anemeHTax (3.43).

3.93.1 BHewHun pudopmunr (external reforming): Peakuusa pucopmuHra, kotopasi npoucxoaut
nepen cexkumer 6n1oka TONNMBHLIX aneMeHToB (3.50).

3.93.2 BHyTpeHHMI pudopMuHr (internal reforming): Peakuusa pucopmMmuHra, kotopasi NpoOUCXoauT
BHYTPU cekuum 6noka TONMMBHbIX dnemeHToB (3.50).

MpuMedyaHue— Cekuns pucdopMUHra MOXKET NPUMbIKATbL K aHOAY TOMMMBHOIO anemMeHTa (3.2) (HenpsiMoid
BHYTPEHHMWIA PUPOPMUHT), UNN ABRATLCA aHOAOM (NPSMOIA BHYTPEHHUA PUDPOPMUHT).

3.93.3 pudopMuHr c yacTMuHbIM oOkucrneHuwem (partial oxidation reforming, POX):
Ok30TepMMYECKasa peakums TOMMUBA, B KOTOPOW TOMMMBO YACTUHHO OKUCHSETCS A0 BOAOPOAA U OKUCU
yrnepoza, a He MoNHOCTbIO OKMCNSAeTCA A0 AuoKeuaa yrnepoaa v Boabl.

3.93.4 naposon pudopmunr (steam reforming, SR): Npouecc nepepaGoTku CbIpbEBOro TONNUBA
(3.89), Hanpumep, NPUPOAHOro rasa, B NPUCYTCTBUM Napa Ans NonyvyeHus BOAopoaa B kayecrse pabouero
npoaykra.

3.94 noeTopswwanca 4actb (repeat part): KonoHeHT nio6oro TonnuBHOIO 3nemeHTta (3.43),
KOTOPbIA NMPUCYTCTBYET B KaXKAOM TOMMMBHOM 3rneMeHTe Onoka TonnueHbIX anemeHToB (3.50). CM. Takke
"HenoBTopsOLWMecs yactu" (3.76).

[MMpumMedyaHue— pumepbl NOBTOPSIOLMXCA YacTeW: aKTUBHLIA KOMMOHEHT (aHog (3.2), anekTponut (3.34),
kaTog (3.18), GunonsapHas nnacTtuHa (3.9), rasopacnpegenutensHoe yCTPoiicTBO, TOKONPUEMHUK (3.25).

3.95 ko3 puumnenTt wepoxoBaToCTU (roughness factor): OTHOLWeHne nnowaau
ANEKTPOXMMUYECKON NOBEPXHOCTHU (3.4.2.3) Kk akTMBHON nnowiaam (3.4.2.1) snektpoga (3.33).

3.96 o6ecnevyeHue 6GesonacHocTu (safeguarding): [eicTBUA CUCTEMbI ynpaBMeHWS Ha OCHOBE
yyeTa mapaMmeTpoB Mnpouecca, npeanpuHuMaemblie ¢ Uenbio nNpeoTBPaLLeHUs YCrOBUIA, KOTOpPblE MOTyT
npeacTaBnATb ONACHOCTb ANsl MepcoHana, a Takke MOryT NPMBECTU K MOBPEXAEHUIO TONMMBHOIO dNeMeHTa
(3.43) unn pacnonoXXeHHOro psaaoM ¢ HUM 060pyaOBaHUSA.

3.97 paspgenuTtenbHas nnactuHa (separator plate): Cwm. "6unonspHas nnactuxHa" (3.9).

3.98 nocnepoBatenbHOoe coeauHeHue (series connection): [lpucoeauHeHWe TOMMUBHbIX
aneMeHToB no cxeme katod (3.18) - aHoa (3.2) Takum 0Opa3oM, YTOObI HANPSKEHUE OTAENbHbLIX TOMAMBHbLIX
3M1EMEHTOB CYMMUPOBAnoCh.

3.99 kouBeptep (shift converter): peakTop, KOTOpbIA NPeobpa3yeT ¢ NOMOLLUBIO PEaKUUU BOAAHOIO
napa MOHOOKCWUA Yrnepoga, MOflyvYeHHbld nocpeacrsoM naposoro pudopmudra (3.93.4), B auvokeug
yrnepoaa u Bogopoa.

MpunmeyaHue—[aHHaa peakuus NPOUCXOAUT Ha BbIXOAe U3 YCTaHOBKU pucpopmuHra (3.92).

3.100 yMeHblUeHHbI 650K TONNUBHbLIX 35ieMeHToB (short stack): Bnok TONMWBHBIX 9NEMEHTOB
(3.50), KONMYECTBO TOMMMBHbLIX SMEMEHTOB B KOTOPOM 3HAYUTEMbHO MEHbLUE, YeM B OMOKE TOMMMBHbLIX
3MIEMEHTOB HOMMHAnNbHOMW MOLWHOCTM (3.85.4) K sABRAETCA [A0OCTATOMHbIM  ANA  NpeacTaBreHus
MacLUTabupoBaHHbIX XapakTepucTUK NMONMHOPa3MepPHOro 6roka TONMMBHBIX ANeMeHTOB. CM. Takke "noabnok
TONNUBHbIX anemeHToB" (3.111).

3.101 oTknroueHue (shutdown): MocnenosarenbHOCTL onepauuii, onpeaeneHHbIX U3roTOBUTENEM,
NS nepexofa SHEPreTU4YecKkon CUCTEMbI HA TONMMBHbLIX 3neMeHTax (3.49) us patoyero coctosHus (3.110.2)
B naccusHoe coctosiHue (3.110.3), pexxum oxuaanma (3.110.4) unu xonogHoe coctosHue (3.110.1).
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MpuMmedaHue— [na nnaHoBoro oTkMtodeHus (3.101.3) u aBapuitHoro oTkntoveHus (3.101.1) moryT
NPUMEHATLCS pasnyHble NPoLEeaypbl.

3.101.1 aBapuitHaa ocTaHOBKa, aBapuiHbIi ocTtaHoB (emergency shutdown): [leficTBuA CUCTEMBI
YNPAaBneHUs, OCHOBaHHbIE Ha TEXHONMOrMYECKUX napameTpax, npeanpuHUMaemble Ans HEeMEeAneHHO
OCTaAHOBKM 3HEPreTU4ecKkon cucTembl Ha TOMMMBHbIX anemeHTax (3.49) n Bcex ee peakuuit ¢ LIEMbio
npesoTBpaLleHUst NoBpexaeHns 00opya0BaHUA U/unu BOSHMKHOBEHUA ONACHOW cuTyaLuu Ans nepcoHana.

3.101.2 HopManbHoe oTkntouyeHue (normal shutdown): Cu. "nnanosoe oTknoveHune"” (3.101.3).

3.101.3 nnaHoBoe otknovyeHue (scheduled shutdown): OtknioveHue (3.101) sHepreTU4ECKoOi
CUCTEMbI Ha TOMNUBHbLIX anemeHTax (3.49) AnNA NpoBeAEHUS pernaMeHTHbIX padoT.

Il puMmedYyaHue-— [MnaHoBOEe OTKITIOYEHUE TaKkKe HasbliBaeTCA HOpManbHbIM OTKINKOHYEHUEM.

3.102 ypenbHasa akTMBHOCTb (specific activity): Tok, nogaBaemblii TOMMNUBHLIM 3neMeHToM (3.43)
npu 3afaHHOM HanpshHKEHUW, OTHECEHHbLIN K Macce anekTpokatanusatopa (3.31) B anektpogax (3.33)
(maccoBas yaenbHas akTUBHOCTD).

MpumedaHuns

1 YaenbHasi akTUBHOCTb Takke MOXET ObiTb CBA3aHa C Nnolwafblo SNeKTpoXMMuyecko nosepxHoctu (3.4.2.3)
(nosepxHocmHas yOenbHas akmueHocmb) wnu obbemom crnos KatanusaTopa (3.14) (obbemHas ydenbHas
aKmueHocmb).

2 YpenbHas akTUBHOCTb U3MepsieTesl B AT (Alom?, Alem®).

3.103 6nok (stack): Cm. "Grnok TONnMBHbIX anemeHToB" (3.50).

3.104 TopueBana nnacTuHa Gnoka TonnuBHbIX anemeHToB (stack end frame): Cm. "Topuesas
nnactuHa" (3.40).

3.105 knemma 6rnoka TonnMBHbIX anemeHToB (stack terminal): BeixoaHOW pasbem Ans BbiBOAA
AMEKTPUYECKON 3HEPrumn u3 6noka TONNUBHbLIX 351ieMeHTOoB (3.50).

MpuruMedaHUe—TakKke Ha3bIBAETCA LLUMHOWA.

3.106 KOMNOHOBKAa TOMNUBHbIX 3rnemeHToB (stacking): [lpouecc pasmelleHuss OoTAenbHbIX
TONNUBHLIX 3nemMeHToB (3.43) ans dopmupoBaHuss Gnoka TOMMUBHBIX 3nemeHToB (3.50). Cwm.
"nocneposartensHoe coeguHeHue" (3.98).

MpuMedaHune— Kak npaBuno, oTaeNbHbIE TOMNUBHLIE aneMeHTHl (3.43) coeiMHAITCA NOCNef0BaTeNbHO.

3.107 ctaHgapTtHble ycnoBusa (standard conditions): Ycnoesusi wucnbiTaHuin unu  ycnosus
aKcnnyatauuu, Kotopble Obinu 3ajaHbl B KayecTBe€ OCHOBbl AN MPOBEAEHUSA UCMbLITAHMA C  LEerblo
Nosly4eHus BOCNPON3BOANMbBIX U COMOCTaBUMbIX AAHHbIX.

MpuMeyaHue—[JomxHbl BbITb CTaHAAPTU3UPOBAHLI TUMUYHbBIE YCIIOBUSA B OTHOLLEHWM NapameTpoB Tonnmea
W OKUCNUTENS, HanpuMep, XMMUYECKUI COCTaB, Pacxod, TeMnepatypa, AaBleHne N BNaXHOCTb, a Takke B OTHOLEHUU B
OTHOLLEHUW NapameTpoB ToMnMBHoro anemexTa (3.43), HanpuMep, Temnepartypa.

3.108 3anyck (start):

3.108.1 3anyck ot BHewHero ucrtovyHuka (black start): 3anyck ¢ nomoLubi0 BCrioMorartesnbHOro
NCTOYHUKA NUTAHUA, KOTOprl7I ABNAeTCcd NOJIHOCTbIO HE3ABUCUMbIM OT BHELLHUX CUCTEM.

3.108.2 xonoaHbIi 3anyck (cold start): 3anyck, korga Temneparypa SHepreTu4ecko CUCTEMbI Ha
TONNUBHLIX anemeHTax (3.49) paBHAETCS TEMNEpaType OKpyXKatoLLein cpebl.

3.108.3 ropsauun 3anyck (hot start): 3anyck, SHepreTu4eckon CMCTEMbl Ha TOMNMUBHbLIX 3MeMeHTax
(3.49) B ycnoBusix, COOTBETCTBYIOLUMX AuanasoHy pabouei TemnepaTypbl 000pyAOBaHUS TOMMAMBHBLIX
anemeHToB (3.43).

3.1084 Tennbit 3anyck (warm start): 3anyck B TakMx yCrnosusix, Korga Temneparypa
9HEepreTMYECKON CUCTEMbI HA TONNUBHLIX dNemMeHTax (3.49) BbiLe TemnepaTypbl OKpY>KaloLLein cpebl.

3.109 aHeprusa 3anycka (start-up energy): CymmMmapHas anekrpudeckas, Tennosas u/unm xuMmmuyeckas
3Heprus (SHeprusi TonnuMea), Heobxoaumas ANst SHEPreTUYECKOW CUCTEMbI HA TOMMUBHLIX drnemeHTax (3.49)
B nepuog 3anycka (3.115.5)

3.110 cocTtosiHme (state):

3.110.1 xonogHoe cocTtosiHue (cold state): cocToOsiHME 3HEPreTMYecKOn CUCTEeMbl Ha TOMAMUBHBLIX
anemMeHTax (3.49) npu TeMnepatype oKpyxatoLlein cpeabl 6e3 reHepMpoBaHUA UMK MOCTYNNEHUA 3HEPrUK.

3.110.2 pabouee coctoaHue (operational state): CocrosHue 3SHepreTMHeckon CUCTEMbI Ha
TOMSIMBHBIX 3reMeHTax (3.49) npu reHepupoOBaHUMN INEKTPOIHEPTUN.

3.110.3 naccuBHoOe cocTosiHue (passive state): CocTosiHWE 3HEPreTUYECKOW CUCTEMbI HA TOMSIMBHbIX
anemeHTax (3.49) nocne npoAyBKKU CUCTEM Nodayun TONAMBA U OKUCIIMTENA NapoM, BO3AYXOM UMK a3oToM B
COOTBETCTBUU C MHCTPYKLIMAMU USFOTOBUTENS.
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3.110.4 cocTtosiHMe HeHarpyxeHHoro pesepBa (standby state): CocrosiHue 3sHepreTuyeckon
cUCTEMbl Ha TOMMUBHLIX anemeHTax (3.49) npu pabouei Temnepartype, COOTBETCTBYIOLIEN Temnepartype
pabGoyero pexuma, Korga SHepreTudeckas cuctema He Mpou3BOAUT dnekTpoaHepruto. [pu 3Tom
3HepreTMyeckasl CMCTEMa Ha TOMMIMBHBLIX 3NEMEHTaxX CnocobHa ObICTPO nepeknouuTbc B pabouee
coctosHue (3.110.2) c reHepupoBaHNEM INEKTPOIHEPTNU.

3.110.5 ycraHoBuBWMiiCA pexum (steady state): CocrosHue pu3n4ecko CUCTEMBbI, B KOTOPOM
COOTBETCTBYIOLLME XaPAKTEPUCTUKM OCTAIOTCA NOCTOAHHbLIMU C TeyeHnem BpemeHu. [IEC 60050-101:1998,
101-14-01]

3.110.6 cocTosiHMe xpaHeHun (storage state): SHepreTuyeckasa CUCTEMA Ha TOMMUBHBLIX SNEMEHTaX
(3.49) Haxogutcs B HepaboyeM COCTOSHUM W, BO3MOXHO, TpeOyeT B COOTBETCTBUWU C YCIIOBUSIMMU,
yKa3aHHbIMU U3rOTOBUTENEM, NOAAYMU TENNOBON M/MAN 3NEKTPUYECKON SHEPrUK N/MNKU MHEPTHON atMocdepbl
AN NPeaoTBPAaLLEeHUs BbIXOAA M3 CTPOA YacTeil CUCTEMBbI.

3.111 noadnoK TONNMUBHLIX 3NeMeHTOB (substack): [pynna CKOMNOHOBAHHLIX TOMMAWUBHBLIX
anemeHToB (3.43), KoTopasa hopMupyeT onpeaeneHHoe NOBTOPSAIOLLIEECH YNCIO TONNUBHLIX 3NEMEHTOB AN
NonHOro 650ka TONNMMBHBLIX ANEMEHTOB. CM. "yMeHbLUEHHbIN 60K TONNUBHLIX anemeHToB" (3.100).

MpwummeduuaHue— MNoabnokn TOMNMUBHLIX SNEMEHTOB MOrYT MpefcTaBnsATb co6oi NPOMEXYTOUHLIN
NPOW3BOACTBEHHLIN 3Tan M UCMONbL30BaTLCA AN MPOBEPKU HOBBLIX KOHUEMUUA A0 popMUpOBAHUA NONHOPa3MEPHbLIX
6N0oKOB TONNUBHLIX 31TEMEHTOB.

3.112 ucnbiTanus (test):

3.112.1 npueMmouHbie ucnbiTaHuna (acceptance test): cnoiTaHnA, NPOBOAUMbBIE COrNACHO YCNOBUAM
[OroBopa € Lenbio NOATBEPXAEHUA COOTBETCTBUSA U3AENUA TeXHWYECKMM TpeboBaHusM 3akasuvuka [IEC
60050-151:2001, 151-16-23].

3.112.2 ucnbiTaHne Ha 3amopaxuBaHue-ottauBaHue (freeze-thaw test): lMposepka nosegeHus
TONNUBHBIX 311EMEHTOB (3.43) Npu U3MEHEHUU TeMnepaTypbl OT 3HAYEHUSA HUXKE TeMnepaTtypbl 3aMmep3aHusa
BOAbl 40 TEMMEPATYPbI BbilLe HyNsA u/unu Ha00opoT.

3.112.3 ucnbiTaHMA KOMNOHEHTOB CUCTEMBLI U (PYHKUMN ynpasneHus (process and control test):
McnblTaHne SHepreTMYeckon CUCTEMBbI HA TOMSMBHLIX anemeHTax (3.49), KoTopble NPOBOAATCA A0 HAavana
akcnnyatauuu M, kak npasurno, 6e3 GnokoB TonnMBHLIX 3dnemeHToB (3.50) ¢ Lenblo NpoBepKU BCexX
KOMMOHEHTOB CUCTEMbI U (DYHKLMI yNpPaBIIeHUS.

3.112.4 KoHTpOMnbHbIEe ucnbiTaHuA (routine test): VcnoiTaHue Ha coOTBETCTBUE, NPOBOAMMOE AN
KaXk[10ro oTAENbLHOIO anNeMeHTa B npouecce unu nocne usrotosnexus [IEC 60050-151:2001, 151-16-17].

3.112.5 wucnbiTaHMe nPOCTOro TOMMUBHOrO 3nemeHTa (single cell test): WcnbiTaHue
NPOW3BOAUTENBHOCTU TONNUBHOTO 3nemeHTa (3.43) ¢ UCNONL3OBAHUEM MNPOCTOr0 TOMSIMBHOIO 3NEMEHTa
(3.19.2).

M pnMeyvyaHWNne-— [aHHoe ucnbiTaHne BbINOMHAETCA B na6opaTopr|x ycnoBusx. B xoae ucnblTaHUA MOryT
U3MEHSITbCA HeKoTopble NepeMeHHble, HanpuMmep, TemnepaTypa, NNOTHOCTL Toka (3.26), ckopocTb NOTOKa Tonnuea u
okucnnTena 1M T.4. C Uenblo NONyYeHUA AJaHHbIX ANA pasnUYdHbIX yCHOBl/II7I. PeayanaTbl UcnbiTaHUA NPOCTOoro
TONMMBHOrO aneMeHTa MoryT 6biTb NpeAcTaBneHbl B BUAE NONSpU3aLUWOHHOA KpuBol (3.83), rpadmka cTabunbHOCTM
Hanps>KEeHUs1 UNK APYrUX AaHHbIX, CBA3AHHBIX C NPOU3BOAUTENBHOCTBLIO TONMIMBHOIO areMeHTa (3.43).

3.112.6 ucnbiTaHue 6noka TONNMBHLIX IneMeHTOB (stack test): UcnbiTaHue npou3BOAUTENBHOCTH
TOMMUBHOIO aneMeHTa (3.43) ¢ UCNonNb3oBaHUEeM GNOKa TONNUBHBLIX 3EMEHTOB.

MpuUuMeyaHMNe—B XoAe AAHHOMO UCNBITAHUA MOTYT U3IMEHATLCS HEKOTOpble MapaMeTpbl OTAeNbHLIX
TOMMUBHLIX SMEMEHTOB (Hanpumep, TemnepaTtypa, HanpsxeHue) Wnu Bcero 6rnoka TOMAMBHLIX  3MEMEHTOB
(Temnepartypa, NNOTHOCTb Toka (3.26), CKOPOCTb NOTOKA TONAUBA U OKUCNUTENSA U T.[.) C LieNblo MOMy4YeHna AaHHbIX ANA
pasnu4HbIX YCroBuiA. PesynbTaThl ucnbiTaHUA Onoka TOMAMBHBIX 3NEMEHTOB MOryT ObiTb NpeAcTaBneHsl B Buge
nonsipusaynoHHoi kpueon (3.83), rpacdpuka cTabunbHOCTU HanNpsXXeHUs NPOCTOro TOMMMBHOTO anemeHTa (3.19.2) unn
ApYrux faHHbIX, CBA3AHHbLIX ¢ NPOU3BOAUTENBHOCTLIO TONMMBHOrO aneMeHTa (3.43).

3.112.7 TunoBble ucnbiTaHuA (type test): cnbiTaHne Ha COOTBETCTBUE, NPOBOAMMOE ANA OAHOr0
WINN Heckonbkux o6pasyos npoaykuuu [IEC 60050-151:2001, 151-16-16].

3.113 TepmoyctonuuBocTb (thermal stability): W3oTepmuyeckue ycnoBus co CcrabunbHOW
TemnepaTypomu.

3.114 TpexdasHana rpanHuua (three phase boundary): MukpoCTpykTypHass NpOCTpaHCTBEHHas
obnactb BHyTpM anekTtpoaa (3.33) ¢ conyTcTByIOLLEN UOHHOW W 3NEKTPOHHON NPOBOAMMOCTbIO, B KOTOPOW
cocTosiHMSA anekTponuTa (3.34), anekTpoaa u peareHTa (ropiovee n oKMcnuTenb) oGecneymBaloT NpoTekaHue
peakuuit B TONSIMBHOM anemeHTe (3.43).

3.115 Bpems (time):

3.115.1 Bpemsa reHepupoBaHua (generating time): CymMmapHaa nNpoaoMKUTESNIbHOCTL BPEMEHU, B
TeUYeHWe KOTOPOro SHepreTuyeckas CUCTeMA Ha TOMMNMUBHBIX rieMeHTax (3.49) reHepupyeT SMneKTPOSHEPTUIO.
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MpwumewuyaHue— [NaHHoe BpeMa BKovaeT B ceba nepuos BpeMeHW, B TeUYEHUE KOTOPOro cucrema
nocTaBnAeT 3NEKTPO3Heprul, a TakKkKe BpemMsA, B Te€4YeHUEe KOTOpPOro reHepupyemas IIreKTpodHeprua pacxogyetcsa
TONBKO Ha Harpy3ky co6CTBEHHbIX HyXa (3.79).

3.115.2 Bpemsa B pabouyem coctoaHum (hot time): CymmapHas npoaormKUTENbHOCTL BPEMEHU, B
TeYeHne KOTOpOro TemnepaTtypa TONAUBHLIX 3NEeMEHTOB (3.43) 9HepreTMYyeckom CUCTEMbl Ha TONAMBHbLIX
anemeHTax (3.49) HaxoAUTCA B Auana3oHe HOpmanbHOW pabo4ven TemnepaTypbl, HE3aBUCUMO OT
reHepupyemon SHepruu.

3.115.3 Bpema peakuumn (power response time): NpoaomKUTENbLHOCTL BPEMEHN MEXY MOMEHTOM
MHULUMUPOBAHUA W3MEHEHUSI JNEKTPUYECKON WU TEnnoBOM 2HEPrMM U MOMEHTOM BpPEMEHU, Koraa
INEKTPUYECKAA UM TENNnoBas 3Heprusa AOCTUraeT 3Ha4YeHUN COOTBETCTBYIOLLUX YCTAHOBUBLLEMYCA PeXUMY
(3.110.5) B npeaenax yctTaHOBNEHHOro AONYCKAa.

3.115.4 Bpemsa otknioyeHua (shutdown time): MNpooonHUTENbLHOCTL Nepuoga MeXxay MOMEHTOM
CHATUA HArpy3ku U MOMEHTOM OTKMoYeHus (3.101), kak ykasaHO U3roTOBUTENEM.

3.115.5 Bpemsa 3anycka (start-up time): lMepuoag sBpemeHu, HeoOxoauMbI ANs nepexoga oOT
X0noaHoro coctoaHus (3.110.1) 4o aocTuxeHus nonesHown mowHoctu (3.85.3) ana cucrem, He Tpebytowmnx
BHELLUHEr0 UCTOYHMKA MUTAHMA ANA NoAdEepXKaHUA COCToAHMA xpaHeHua (3.110.6) (ana cucrem, KOTOpbIM
TpeOyeTca BHELWHUW MCTOMHUK NUTaHUS ANA noaaepXkaHus COCTosHMA xpaHenus (3.110.6) — nepuoa
BpPEMEHU, HeoOX0AUMDIN ANA Nnepexoaa 0T COCTOAHUA XPaHEHUs K BbIpaboTke none3Hon MoWwHoOCTK (3.85.3).

3.116 BeHTUNALMA (ventilation):

3.116.1 npunyautennbHaa BeHTUNAuuA (forced ventilation): lNMepemelueHne Bo3ayxa u nogada
YUCTOro BO3AyXa C NOMOLLbIO MEXAHUYECKUX CPEACTB.

3.116.2 ecTtecTBeHHana BeHTUNALUMUA (natural ventilation): MNepemewieHne Bo3gyxa n nogava YnNcToro
BO3JyXa BCNeACTBUE €CTECTBEHHOTO ABMKEHNA BO3AyXa W/NNU N3MEHEHUA TeMnepaTyphbl.

3.117 nHanpsxeHue (voltage):

3.117.1 MuHuManbHoe HanpsxeHue (minimum voltage): Camoe HU3KOe HanpsHKeHUe, KoTopoe
cnocoBeH HenpepbiBHO reHepupoBaTh MOAYNb TOMNSAIUBHLIX 3NEMEHTOB (3.48) NpM HOMUHANLHOW MOLLHOCTH
(3.85.4) unu B ycrioBUAX MakCuMansHO AONYCTUMOWN Neperpysku.

MpunMeyaHue—MuHIManbHOE HanpsXeHNe UsmepsaeTca B BonbTax (B).

3.117.2 HanpsxeHue pasOMKHYTOW uenu (open circuit voltage,OCV): HanpshkeHue Ha knemmax
TONMAWBHOrO anemeHTa (3.43) npu HaNUYMM TONNMBA U OKUCAIUTENS U NPU OTCYTCTBUM BHELLHETO TOKA.

MpumeyaHuns

1 HanpsixxeHWe pasoMKHYTOW Lienn namepsietcsi B BonbTax (B).

2 HanmeeHMe paSOMKHyTOVI Lenu Takke HasblBaeTCA HanpsAaXXeHUeM XOonoCcToro xoaa.

3.117.3 BbixogHOe HanpspkeHue (output voltage): HanpsbkeHne mexay BbIXOAHLIMU KNeMMamu BO
Bpemsi paboThl.
MpunMeYaHun e — BbixogHoe HanpsxeHe M3MepsieTcs B BofbTax (B).

3.118 orpabotanHas Bopa (waste water): M3nuwHaa Boaa, OTBOASLLAACA U3 SHEPreTUYECKOW
CUCTEMbI Ha TOMMMBHBIX 3nemeHTax (3.49) u He ABNAIOLAACA YACTbIO CUCTEMbI pEreHepauumu Tenna.

3.119 koHBepTep BogaHoro rasa (water gas shift converter): Cm. "koHBeptep" (3.99).

3.120 Bopootmenutenb (water separator): YCTpOWCTBO, KOTOpOE KOHAEHCUpYET M oTaenser
BOASHOI nap, coaepkalumincs B ra3e, KOTOpbIi BbIBOAUTCS U3 TONJIMBHOIO anemeHTa (3.43).

3.121  ruppaBnuyeckoe ynnotHeHue (wet seal): [a3oHenpoHUMLAEMOE  yNMOTHEHWe,
npeaoTepawjalollee yTeuky rasa-peareHta TONMNMBHOIO anemeHnta (3.43) 6Gnarogapss NOBEPXHOCTHOMY
HaTSHKEHUIO anekTponuTa (3.34).

17



rOCT P 56188.1—2014/IEC/TS 62282-1:2010

Buonuorpadua

[11 IEC 60050-101:1998, International Electrotechnical Vocabulary - Part 101: Mathematics
(MexxgyHapoaHbIi 3NeKTPOTEXHUYECKUI crioBapb — YacTe 101: MaTtemaruka)

[2] IEC 60050-151:2001, International Electrotechnical Vocabulary — Part 151: Electrical and magnetic
devices (MexXayHapOoAHbIi 9NeKTPOTEXHUYECKUI cnoBape — Mnaea 111: du3uka n xumus)

[3] IEC 60050-151:2001, International Electrotechnical Vocabulary — Part 151: Electrical and magnetic
devices (MexxayHapoAHbIM 3NEKTPOTEXHUYECKMI cnoBapb — Yactb 151 3nekTpuyeckne M MarHUTHbIE
YyCTPOWCTBA)

[4] IEC 60050-161:1990, International Electrotechnical Vocabulary — Chapter 161: Electromagnetic
compatibility, Amendment 1 (1997), Amendment 2 (1998) (MexayHapoaHbIn SNEKTPOTEXHUYECKUI CMOBapb
— naBsa 161: SnekTpomarHMTHas COBMECTUMOCTb. nonpaska 1 (1997), nonpaska 2 (1998))

[5] IEC 60050-482:2004, International Electrotechnical Vocabulary — Part 482: Primary and secondary
cells and batteries (MexxayHapoAHbIN 9N1EKTPOTEXHUYECKUIA cnoBapb — YacTb 482: MNepBUYHbIE U BTOPUYHbIE
TOMNMNUBHLIE 3NEMEHTbI U BaTapen)

[6] IEC 60050-603:1986, International Electrotechnical Vocabulary — Chapter 603: Generation,
transmission and distribution of electricity — Power systems planning and management (MexxayHapoaHbIi
3MEKTPOTEXHMYECKNI crioBapk — [(Naea 603: MeHepupoBaHue, nepegaya u pacnpegeneHme dneKkTpo3Heprum
— MNnaHupoBaHue pa3BuUTMA U ynpaeneHne paboTon 3HEPreTUHeCcKnx CUCTEM)

18



roCT P 56188.1—2014/IEC/TS 62282-1:2010

AndaBuTHbIN yKa3aTenb

aBapUIHAA OCTAHOBKA, ABAPUMHDBIN OCTAHOB ........uuuuieieieeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeesaesesessasasasnraes 3.101.1
QHEPIMUA MOTIAPUBALMM ..oovivereieiiieitieatittatt ettt s s s e e e e eaasaaasaaasaaesaaasasasasassesssesseessesssesssesesssesssesssnssnnnrns 3.821
AKTUBHAS TITOLLIAZID ...eevivireriuersuestusatasasistasas st eas s s e e e asasasasasasasasasasasasassessssssssssssssssesssesssesssessssnsssnsssnnnns 3421
2T 1= oY1 I o] 1 (o P 33
= 1 [ N 3.2
OUNOMAPHAS TMITACTUHEA ...ooieeeiiee e e e e ettt e e e e et e e e e e e e et e e e e e ee e e e sas e e eeeeeeeeesananeeaeaeee e esnnnne s 3.9
010 SRR 3.103
OTOK TOMIUBHDBIX BITEMEHTOB ....ueeeiitueieeiitreeeasitteeeesstteeessasseeeeasastsae e ssseeeeaasseaeaaassese e ssteaeesssseeesanssseaeessssnenanns 3.50
BEHTUIISILIMSL .ottt ettt ettt ettt et bttt sttt bt b s sa e e e e e e eeeaeaeaeaaaaaaaaeaaaeaaaaaaaaaaaaaaaaaas 3.116
BHELLHUIA PUIOPMUIHT ....ooiiiiiiiieiiieieee et ee ettt et eee e e e e be e ae et et ab s bttt s s s an e eeeseaaaeaasaaasaaaaaeaasesaseeeseeesees 3.93.1
BHYTPEHHEE COMPOTUBITEHME ....oieiiiiiiiiiiieeteeeteieteaeteaeat ettt e e e e eeaeeaeseaaaaaasaaasasasasasaaaeaesesassesssesssesesesesssnsens 3.66
BHYTPEHHUM PUDOPMUHE .....oiiiiiiiiiiiie it eeee et ettt e e te e ae e et e ab s bttt s s s a s e a e eaaaeaaaasaaaaaaaasasesaseeeseeesees 3.93.2
= LoF Lo X0l =N 17 1 = 1 | 3.120
BIIEMST «..niiii i ettt —————————— i eeeeeeeeeeeaeaeaeaeaeaaaaiaaaaaaaaaaaaaaaaaaaaraaes 3.115
BPEMS B PABOUEM COCTOSTHUM ......oeeeeeeeee et e ettt e ee e e e e e et e e e e e e e et e e e e e ee e eatan e e e eeaeeeanen 3.115.2
BPEMSI TEHEPUPOBAHMS ...cooiiiiiiiiiii e ieeeteeete ettt e et e bttt aa et st ea s e en e e eaesaaasaaasaaaaesaseseseeeseeesenesesesesnsens 3.1151
BPEMST BAMYCKA ....cieiiieiiiiieie e et et ettt ettt ettt e be e be e e e et as s s aa s s s ea s e s e e eaeeaaeaaaeaeaaaeaaaeaeaeaeraeeteaereaeaaaaaaes 3.115.5
BPEMS  OTKITHOUEHUS .. .ottt ettt ettt ettt ettt bt s st s s s s e e e e e eeesaaeaaaaaaaaaesasaeeseeeseeesesneeas 3.115.4
BPEMST PEAKLIMM ..ottt ettt bttt et et h e a e e eeaeeaaeeaaeaaaaaeaaaaaaeeeeraeeteaerearaaaaaaes 3.115.3
BCMOMOTATENBHOE OBOPYIOBAHME .........eeeveiieeeeee et e e et e e e e e e e ettt e e e e e e e e ee et e e e e ee e esanneneeeens 3.7
BbIXOZAHOE HATMPSIKEHME ......cooiiiiiiiiieiieiiieteteeeieaete ettt tteas et s s e e eeeeaaaeaaeaeaeaeaeaaaeseseseeeseeeseessesssesesesnraen 3.117.3
FA3 PUMOPMUHIA ....cooiiiiiiiiii ittt ettt et e et e te et ae bbb st bt aa e e e s aeeseeaseaasaaasaaaeaaaeaeaasesaeereaeeaeaaaaaasees 3.91
FA30BOE YIITMOTHEHME. .. ...coiiiiiiiiiiiie e et eeeeteaete e te e ettt bttt ea s s enen e enea e aaeaaaeaeaeaeaaaeaesaaeseeeseeeseessessbesebesnesees 3.60
FA30AUMMYBNOHHDBIN @HO ........cooiiiiiiiiiiiiiiiiiieieteiettaeae ettt sttt st e s s s s e e esaeasaaaaasaaaaasesaseseseseseseeeseeeseneaes 3.55
FA30ANMMPYBUOHHDBIN KATOLL ....euveeeeieiaaeasaaatntieieeeeeasasaeeeeearaeaaeesa s nsaeseaeeeaeas s asnsbeseeeaeasaaasnsssseesneeaeesensnnsnnsnes 3.56
(=B T0a [T oo o)V 2T 7o a1 oY 17 I o3 e PSSP 3.57
[r=ReToa [T oo o)V 2T T T TN 1 < (=2 f oo Y PP 3.331
rmbpuaHasa (KOMOMHMPOBAHHAA) CMCTEMA HA OCHOBE TOMJIMBHbIX 9NIEMEHTOB / aKKyMynATOPHON Gatapeu .....
3.44

rmbpuaHasa (KoOMOMHMPOBAHHAA) CMCTEMA HA OCHOBE TOMSIMBHbIX 3NIEMEHTOB / ra30BON TYPOUHbI ........... 3.45
rmbpuaHasa (KoOMOMHMPOBAHHAA) CMCTEMA HA OCHOBE TOMSIMBHbIX 3NIEMEHTOB C ra3oBON TYPOUHOM ......... 3.46
TNAPABINYECKOE YIIITOTHEHME ....oeiiiiieieiii i etitteieeeeeaeesaaetatte e eeaees e saaseeaeaeaeasees e aansaeseeeaeaeaaannsnsteaneeaeesaannnsnnnes 3121
TOPAUMM BATIYCK ..ttt eeeeee e eeeeeeeeeeaae et e seneae e eeaeesaa e s seeeaeeeeees e snsseeeaeaeas e annsssaneeeeee e aaasnnsssanseeeaeeansnnnnes 3.108.3
P == 1 LT =N 3.86
paL=Te3Y a0 0] o) R = o] o PSR 3.28
E€CTECTBEHHAA BEHTUITALMS ..eeiiiiititiiieieeeee e ettt aeeeee e s e naeseeeeeeaeees s ststbe e eeae e e annsseseeaaees e snnsansneanenaeasannen 3.116.2
BATPY3KA KATATMBATOPA ..uuvuvriiiriteeeeeseeueeearaaaaas e suntaeaeeeaeasaaatesteseeeaeasaaasnsssseanaeaseesansnsnnsesraeases s sssseseaeaeasann 3.15
£ 1= 1= TP 3.41
3AMPABOYHOE YCTPOMCTBO ..uvvrevrereeesesatueeearaaaeas s aunsasaeaeaeasaaas ssseeseeeaeesaaasnsssssanaeasansansnsnnseseaeasessnsssseseeeanasann 3.53
= 1 o PSRN 3.108
3AMYCK OT BHELUHETO MCTOUHMKA .....veveiveeieeeeeasaaatneeeteeeaees e sunsaeaeaeaeasaa s sssteaneese e sasnssssnaeaeesansnnnnnsseenaeaeannn 3.108.1
UCNOSb30BaHUE (YTUIM3ALIMU) OKMCTIUTEIIS .eveeeeeeeeeieiiiieieeeee e s e eitteeeeaaeasassentee e e eeaeaeesaaasnessaeaeaeee e snnnnsseeeens 3.78
KOOIMPULIMEHT YTUTMUBALIMM TOTUIMBA ..ceieeiieieeieeeeeeeeteeeeaeaeaees e nasaeaeeaaeasasseneessaeseaeaeasaaasnsssseeeeeeeensnnnnssneeens 3.52
UCTMbITAHNE ONOKA TOMAMBHBIX QNTEMEHTOB .....uiiiiiiieeieieauieeeateeaaeeeaaeeesasteeaaneesaneeasasseanneeseneeeasesaanneeeseens 3.112.6
UCNbITAHWNE HA 3AMOPAKUBAHUE-OTTAMBAHME ......ceoiieiiiiieiieieeeee e et aeeeae e s e seeaeeaeereaaees e sennanseeeaeeeeaaneen 3.112.2
UCNbITAHWUE NPOCTONO TOMMUBHOMO ONTEMEHTA .oeeeieieiiiiiiiieieeeeeees e eteeeeaeaeeses s nnsaeeeeeeaeaseaaanssnaeeeeeaeeseannnnes 3.112.5
Lo N = 1 TP 3.112
UCNbITAHWUS KOMNOHEHTOB CUCTEMbI U (PDYHKLMIA YIPABIIEHMS .. .oeeeiiirieae e e eeiiiieieeeaeas e ieeeeeeaeeeeennnees 3.1123
(e =T a7 = o o] o J PSPPSRI 3.1
= 1 0 1 3.18
KNeMMa OM0Ka TOMIUBHBIX BIIEMEHTOB .......c.uveeeeiureeeiiiieeeeseussaeessaseeesaiseessassaeassassaesessnseeesssnsseeesnsseaeans 3.105
(0] 111 =1 o J PR 3.70
KOMMOHOBKA TOMSUBHDBIX ONTEMEHTOB ...eiititiiiieeeeeeesaetetteeeeeaees e saassesasaeeaaeas e ssnsneseeeaeasaaasnsseseeeaeesaannnnsnnes 3.106
(0] 2= 157 o =T o TSRS 3.99
KOHBEPTEP BOLSTHOTO TAB@ ...eiueeuiiiieieaeasaestiteeieeeeaasasaaasesteseeeeaeae e s s asssasaaaees e ssssnnseeeaeaeaaanssnssnbeeeeeesesansnnes 3.119
KOHTaKTHasi NOLIAAKA B OTHOLLEHMM MOTIA TMOTOKA ..uurieiriaeeeanieeeatieaaeeeaeeesaeaeaasneesasneasasseannnesssseesaseeanneens 3.68
KOHTPOJSTBHBIE UCTIBITAHUS ..ottt ieee et e ettt e eeaeas e ettt ate et aeae e s esssseeeeeeae e sansnsseeeeeaees e s annssbeeneeaeenannen 3.112.4
KOHpurypauus notoka Ans MOAYns Unu 610K TOMAMBHBIX SNEMEHTOB ..........eeiieereieeaaeieeaeeeaeeeeaneeeanneens 3.42



rOCT P 56188.1—2014/IEC/TS 62282-1:2010

KOSMMULMEHT TOTOBHOCTM ...vvvviiiiiiiiieie et eeeeeeeeee et e e ettt ae e eeeeeeeeeeeeeeee e e sasssaessaesaebeaeeeaeaeaeaeeaeeae s essnssnasens
KOODMPULMEHT LUEPOXOBATOCTM ..uvvveieeeurieieesetteeeasaaseeseesaansssasessassssasasasssssessassssesesansssssessenssssssessenasnsenenan
EeTooTo oLt luur]=ToToTon S LA I V1 PP USRPRTRT
KMO pekynepupoBaHUSA TEMMA ......ceeevvevereeeriierneaenes

MakCMMarnkLHO AOMyCTUMOE paboyee faBneHue
MakcumarnsHoe pabouyee gaBrieHue ...
MaCCOBASA AKTUBHOCTD .....ccvvvevveeieeneenne
mMemOpaHa, NoKpbITas kKaTanu3aTtopom ....
MEMOPAHHBIN SMNEKTPOL ....cveeeenrnnnnennn.
MUrpaLUS SNEKTPOMNUTA ..covveereeeeennen.
MUHUMANbHAs MOLLHOCTb ..........c.c.......
MUHUMAanbHOE HaMpPsHXXEHUE ................
MOZAYMb TOMMUBHBIX 3MIEMEHTOB ..........
MOLLIHOCTD «..veivie et etieesieeesteenneasseeeneeeseeesneeeneeenneaneens

ANEKTPONOTPEGTIEHNE COBDCTBEHHDBIX HYMKIL ... eeirieeeiteeeeeieeeetieeeetteeeetaeeeetaeeessaeeeasaeeesssseasssbeasssbeesasbeaensaaesn
HATIPSIKEHME ..o.eei et ieie ettt e et e et ee e e eeeesteeseeees e es e ease e e seeems e e ne e eheeeseeemse e seeems e e s e nheeeeseeneaeesbeenteeneeenbeeane nnen
HanpsbkeHue 6e3 Harpysku
HAMPSKEHNE PABOMKHYTOM LIETIM ....veeir e ettt et eeeaeee e sueeeteemte et e s e e eneeeseeeaeeeemeeenneanneeaneesneeeneeeseeennes
MIEPBUUHOE TOTIMBO ...eutvietieiuueesseeateeseeesteeasteanseasseaansesaseesseeasaeemseasneaasseeanseaseeaseessaeamseesseanseeenseessenssaennsenneas
HEMoBTOPSAIOLLMECH YaCTH ...

HOMUHAanbHasA MOLLHOCTb
HOMUHATIBHBIM TOK ...ieiiiiuttieieesititieeeeietteeeeeaestteaeeeesesteaeae e asaeaeeeeasbeeeae e sssbeeeee e nsbeae e esnsbeeeeesansbeae e ssnnbeeeesrnns
HOpMarnbHoe OTKMIoYEHNE
OBECTIEUEHNE BEBOMACHOCTM ...eeuiiineieieeseiesteeetieeete et assee e st esneeaseessseeseeeaseeemteenneeaseeaeeesseeaseeaseesneeeraeenneennean
MPOCTON TOMIUBHBIN SIIEMEHT ...eviiiiiitiiieieeeititie e e e e ettt et ee e ettt eeeeeeeetaeaeeeeaasaeeeeeaassaeaeee e sbeeeeeaassbseeeeansaeseseaan
omuyeckas nonspusauusi
OPEOPEHHDBIN BITEKTPOL «.veeuutieeatieetee et ee et eeeateeeseeeeaseeeesbeeeesaeeeasbeaeasaeaeasaeaeseaee s sbae e sbbessssbeesssbeesseeesnses
OCEBAN HATPYSKA ..o.eviiieiiiiieeeieetieetieeete et eeseeaeseeeseeeste et beemse e seeanseees e esse et beeesseesbeentesne e e e eeesseesseasbeesseenneseseeasaean
OTKITIOMEHNE ..o,

oTpaboTaHHas Boaa
OTPABITEHUE ..o ettt ettt eae ettt et e e et e es e e e s e es e est e ease e se e e s s e me e et e e es s essees e emseesseans e e s ess e esseemneenne s
OTpaBneHue katanusaropa ..

OYNCTKM TA38 ..eoevveenreineaanienne

napoBOW PUPOPMUHT ........
MACCUBHOE COCTOSHUE ....ooouiiiieeieeaiee e seieeeeeeneeenneens
nepenaj AaBfieHWs B TOMNNMBHOM 3NiEMeHTe
NNaHOBOE OTKIMOYEHUE ..............c.e........
NAOCKUIA TOMMUBHbINA SEMEHT .............
MIOTHOCTb TOKa
MAOLUAAD .eevveeeieeeereneeennes

nnowaab MembpaHHOro anekTpoaa ....
NAOLAAD SNEKTPOAA ..oovvieeeiiiiiieeieeeiieeeieerieesre e eeneens

NAOLAAb 3NEKTPOXUMUYECKON MOBEPXHOCTHY ...eeerveiniiseeesteesteeanteeneeasneeenneeseeansessaeesseeeseeenneessneenseenneesnees
TTTOLLIAZID BITEMEHTE ...eetvieutie ettt esieeeeeeteaaseeseeeasteeseeenneasseeanseesseeasteesseemseasseeneeesee e seeenseesseeesbeenseenseanseennsensens
NOBTOPSAIOLLASCS YacCTb
LT L e ooV Y S T
MOABGIIOK TOMIUBHBIX SITEMEHTOB ... .. vieetie ettt auteesieeaueeseeaateessaeasseesteanseeanse e seeasessseeassessseansaenseaansessneaaseenns
paboTa C NoAKMoYEeHNEM K INEKTPOCETH ...
MOATOXKKA SNEKTPOKATATIMBATOPA ..eeuveeeeiereieateeeseeanueasseeaeessseesseesseeanseeasaeanseesneesseesasessseeaseessseasseansessnseessees
MOANIOXKKA, MOKPBITAA KATANMMUBATOPOM .....iiuiieitieeeieiiieeieeeteeseeestieeseeesteesteeeneeseeeaseeaassssseeasseesseesseanseeeneesseeas
nonesHas MOLUHOCTb
TIOTTHAS MOLLHOCTD ... vveetteeuteesieeaneesaseessseaaseessaeaneeaseeansassseaaseesseeassaas e emseaanee et eeas e ssse et beemseeanseanseenneenneaaeenns
MONAPUBALIMOHHAS KPUBAS .....eeuiieeieieieetieetieetieeeteeaaeaeieeeseesseeesee et e essae et e esseesseassseeneeeseeesseesseesseensesenseenen
nonspusauus TONNMBHOTO ANEMEHTA...
MONAPUSALMA KOHLIEHTPALINM «...vieneieetieeitie ettt eute et eaeeeeeeesteessaeenseesteassaanneaaseeaseesseesabeasseenseasseasnseesneeseeenn

[ oloTeteTo)- 1= o OSSP
NonepeYHbIin NOTOK
(3 (o] o] [e Yoo XTSRS
NOPUCTBIN TPAHCMIOPTHBIN CITOM ....ooeeii ittt e e e e e e e e e e e e et e ettt e e e eeeeeeaeeeeeee e s essssssanasseaeaeeeae s
NOpPTaTMBHAsA 3HEProyCTaHOBKA Ha TOMJIMBHLIX dNEMeHTax

20




FOCTP 56188.1—2014/IEC/TS 62282-1:2010

NOCNEA0BATEINBHOE COBIMHEHME .....uuiiueieiiiaeieeeeeteeeteeeutees e e neeenaeeasee e e eeseeees e es e emne e seeaeeeaeeesneeeaneesneeannean
OMUYEeCcKne NoTepu
noTepu (MMM yMEHbLUEHME KOHLIEHTpaLMmM) Npy NepeHoce Maccobl
p[oar=T o] IR =T u g Tl 11 i TSRS
MOTOK B OZHOM HAMPABIIEHMM ...c..ueiitieaatieaeatieeeetteeeatte e e ettt e e stee e e asee e seeaaneeeaanseeaamsee e nseeansee e nseeeannneeannnens
MOTOK B MPOTUBOMONOXHbLIX HANPAaBNEHUSIX
MOTOK C TYTMUKOBBIM KOHLIOM ....cuuuiittieeatieae ettt esaeteeeatte e s st e e et e e e asee e e eee e meee e s e e e e e s e emmseeenmneeenneeeennneas
MNPUBEAEHNE K TPEOYEMDBIM YOTOBUSAM .....eieiuiieeeiieaaatieaaatieaaateeaaateeaaaseeaaaseeasaseeaanseaasnseeannsenannseeaneeeanneeeannes
NPUEMOYHbIE UCTIBITAHUSA
MPKUMHAA TOPLIEBAS MIACTUHA ...eovviiiuieeatieeeattieaaatieeaateeeaateeea et e aaseeaassee e asee e meeeanmseeanmseeannseeanneeeeneeeannes
MPUHYAUTENBHAA BEHTUIIALMS ...eeiitiiee et ettt e etteaaetee e aeeeeaeeeannseeamneaeamnsaeemneeeamseeeamteesamseesanneeeasseeessneeas
MPOAYBKA ...oevveeiieaeiiieasieieaeeeveeeeiaenns
MPOAYBKA FA30M ....oeiiiiieiiiaeiiiieaieieeeeeieeesiaeeenns
NPAMON METAHOMbHbIN TONSIMBHBLIA 3NIEMEHT .
MPSAMOMN TOMIUBHBIN SITEMEHT ....vieeeiieiiiteeessiutieeeessstateraeesanseteeeasasasaeeeesasseseeeasssnsanseeesssnssneeesanssseeeesssnseneeennn
paboTa 6€3 NOAKIMIOUEHUST K QNTEKTPOCETM ...eeureirerieeiereeeateeeseeenteaasteenseesneesssessseesseeasaeessnsanseasseenneeseesnsenses
paboTa B U30NMPOBAHHOM pexume
paboTa ¢ HOMUHANbLHOW Harpy3Kom
PABOTA C MOSTHOM HATPYSKOM ....uvvviieiiiiitieeeeeetieeeeesttteeeassestteaeae s staeaeesesabteaeaseassaeeessesnsaeaeeeseaseeseesansaneeeas
paboyee cocTosiHue
PABOUMIM PEMKUM ...uuiiieieieitieeeeteeee ettt ee et te e e ettt e etteesesae e st te e st beesassee e sseeeasseeeaseseeaanaeesnsseesnsaeesnsaeannsaesaaseennsaeennses
PA3AEIIUTENBHAN MITACTUHA ...eiiititiiitieeetieee ettt eeatteeaatteeaateeaasee e asee e seee e seee e neeeasnseaannsseeamseeeamseeeanneeeasneeaanns
006paTuMbI TONMUBHLIA SNEMEHT .........
COCTOSIHME HEHAarpy>eHHOro pesepsa...
PEXWUM OTCIEXUBAHUA HATPY3KU ...........
PEXNUM NMOCTOAHHOTO HATIPSIKEHUMST ...uviieiieeeiieeeetieeeetieeeetieeestaeeeeteeeaeseeeaansseesnsaeesmsaeenseeenseeensaeenseeenneens
peXuM NOCTOAHHON CUIbl TOKa
pPeXmMmM NOCTOAHHON MOLLHOCTHU
PEBEPBHBIN PEMKMIM ..eeeeieieeeesseneeireeesssataeeeasaasaseeeesssaseeaeesasssaeeeasssnsanaeasassssseeanssnssneeesansnssneeesanssseeeessnsenenanen
PE3EPBYAP AN ANEKTPOTIMT@ .eeeuuiieiueteesatteasaeteaaasteaaasteaaasaeaaaseeaaaseeaaaseeasasseansseasnsseannseeannsesannseeaaneesanseeeaanns
peumnpKynauusi peareHTa
o7 Lo oo oY1 1 SRR PURRS 3.93
cucrtema KOMOMHUPOBAHHON (KOreHEepPaTUBHOWN) reHepaLun 3NeKTPOSHEPTUA U TENNA HA OCHOBE TONNBHbIX
BITEMEHTAX ..o tieeitieeseeteeeette e e et e esteeeesseeeaseeeeasee e s ee e esee e esse e asseeeamseeamnsee e nsee e ssee e neeeeaneeeennneeeasee e nnaeenneeennn
CKOPOCTb CHIKEHUS paboUnX XapakTepUCTUK ...
CIOW KATaNMU3aTOPA ...coeeeeivviieeeeeeiieieeeeecineeeenn
COBIMHUTETTD .uveiuiieeitie e ettees et e esatteeseteeeaseeeasee e see e s se e see e nsee e nsse e msseeemsseeease e emseeeenseaeessnaeasne e nsneesnnneennns
(el Tea Fo 21 T RSP
COCTOSIHUE XpaHEHUS
CMEKAHME KATATMUBATOP@ ....eeieieetieeeatieeatee e tee e atee e stee et et e et ee e et ee e e e e s et e s ee e b ee e e ee e esmneeenmeeeenmeeeenneeeann
CPOK CITYHKODBI ..vviiitii e et et ie e et e et e e e et e et e ee et eeeeteeeeesee e esae e ssteeensseeaasseeeasseeeasseeeateaeeaseseesseaeesneenseeesnsesennns
CpOK Cry>Obl 6110Ka TONNUBHbLIX 3NTIEMEHTOB ..
CPOK CIYXObI KATATMBATOPA ... .uveeitieiitieieiteeeeeteeeaeteeesstseesesaeaseseesasasaasaeaassae e ssaeeassseaansseesssessnsseeesseeennes
CPOK CMYXO bl TOMMUBHOTO BITEMEHTA .....iitiiiiitieaeatieasaueeasaseeasastaaaaseaaaasseeaaseeaaasssaanneeanseeaansseaanssaannseaaannes
CTAHZAPTHDBIE YCMOBUST ..c.vviiiiieeeetieeeetieeesteeeesaeeesseeeasssteasesteaessaeeessaeaenneeas

CTauuMoHapHasi SHEProycTaHoOBKa Ha TOMMUBHbIX 3NEeMeHTax
CYMMAapPHbIV SHEpreTuyeckuin unm obwmin TennoBo KM ..........cccceeeee.

CYMMAaPHbIN KCEPreTUHECKUIA KT, ..ot e e
TBEPAOOKCUAHBIN TONSMBHbIN 3N1IEMEHT
TBEPAONONUMEPHbIN TONSIMBHLIA 3NIEMEHT ..
TEMITBIA BAMYCK ..uvvereeseuietireeessietreeesannseraeesasseaeeeesassseeee e asseseee e sssanee e nssnseee e nsssnanee e sssneneeanssnseeeennsanaesnnnes
TEPMOYCTOWYUBOCTb
TUNOBbLIE UCTILITAHUSA

TOK YTEUKM .. vieveetee ettt e etee e eteetee et e seesae st e e esbeese e e e s bees b ss e se et se a8 e amsembeeb e s este e eb e seesbe et e e s anbeeb e e eneebeen b sreenis
TOKOMPUEMHHUK ......cooviniiiiiiiiiiieeeeens
UCTOUHMK TOK ..vvevvevreseeeaeseenieenieseenneenes
TOMSIMBHLIN 3NEMEHT
TOMJIMBHbIN 3NEMEHT C NONMMMEPHbIM 3NMEKTPOSTUTOM
TOMJIMBHBIA 3NIEMEHT C MPOTOHOOOMEHHON MEMBPAHOM .....veiiiiiiiiiiiieciiie ettt ettt e



rOCT P 56188.1—2014/IEC/TS 62282-1:2010

TOMMUBHbIN 3NEMEHT C pacnnaBieHHbIM Kap60HaTHbIM QNEKTPONIUTOM
TOMAUBHLIN SNEMEHT C POCHOPHOKUCIIBIM INEKTPOITUTOM .ooeieiiiieeeeetieieee e seneee e e e sttnaeeeeessnteaeeeeesaneaeees
TOPLIEBASA TMITACTUHA ....enniiiiit e et et e ettt e e e et e e ee et e e et ee e e et et a eeeetean te e e st aa e e eeaea e eeeeanaaesean e e aeeent e aeeennnaaaes
TOopLEeBas NnacTuHa 610ka TONMUBHBIX SNEMEHTOB ...

TOYKa NPUCOEAUHEHNS
L IEC OO U TSROSO
TPaAHCNOPTHOE CPEACTBO HA TONMUBHLIX ANIEMEHTAX ...

TpexdasHada rpaHuua
TpyO4uaTblii TONSIMBHLIA SNEMEHT .........
yBnakHeHue
YBMaXHUTENb
yAenbHas akTUBHOCTD ...
yaenbHasa MOLLHOCTb
yaenbHas nnowaab NoBEPXHOCTU
71 G N N T I oo Tod oY ke T T=T o] [ TSP
YMEHbLUEHHBI ONOK TONMUBHbIX 3NIEMEHTOB
YCTAHOBUBLLIMIACH PEXKMM ...oeiuieieieesetieeeasaatteaeesensteeeae s asaeeeeeaassseaeesassseeeesansssnaeesesasseaeeesesasseanesanssnnenens
Mo L lo) 1 Te: WelZTe oTo] o] ¥ 17 T - LSRR
yCTaHoBKa pUdOPMUHIa € KaTanuTu4eckum ropeHnemM
YCTaHOBKA PUOPMUHTA C MPAMBIM HATPEBOM ...ceeuiiiiiuiiieaieieeautieeauiteeauteeeauteesssteesssebeesatneesasneeaaseeeaaseeeanns
yTeuka, CBA3aHHAA C B3aUMHbIM MPOHUKHOBEHUEM TABO0B ......c..eeieuuireaiuriaaiuieasaueeasaueeasaseeassseeasasaeeaaaseeeansenan
yTeuka rasa
YTEUKA BITEKTPOIIMTA ...uneieeuitieentie et eeeueee et eeea e eeeate e eabe e ea bt e ae et e e ab bt e e esbe e e aa et e e eh et e es et e atee e neee e nnseananaeaanneanns
XONOAHOE COCTOAHUEe
XOMNOAHbIN 3aMyCK .............
YaCTUYHOE OKUCMEeHUE
PUDOPMUHT C YACTUUHBIM OKMCTIEHME ....o.iiiieiiii et et ie et ie et ee et ee e e e e ese e e et e e e esaeeeesseeeenbeaeenneeeaneeeeennnes
(TT - TR

LLENOYHOW TOMMMUBHbIN 9NEeMEHT
AKCEPTETUHECKUI KL ..ot e e e e e e e ettt re e aeeeaaaeaaeeanas
anektpudeckuin KMg..........
£cTa (=119 1 o101 HNUPR
3MeKTpokaTanm3aTop ........
BMEKTPOIUT oo
3MeKTPONUTHas marpuua
3HepreTUyeckass CUCTEMA Ha MUKPO TOMIUBHLIX 3NEeMEHTaXx .......
3HepreTUYeckass CUCTEMA Ha TOMMMUBHbIX ANEMEHTAX ..................
3HepreTUyeckas ycraHoBKa Ha MUKPO TOMMMUBHbIX SNIEMEHTAX ....
BHEPTUS BAMYCKA .eveeeeiieiiieeetie et ee et e e s seee e eee e neee e eeeeneeeeneee
adhhekTMBHAS nnowlagb

22



FOCT P 56188.1—2014/IEC/TS 62282-1:2010

YK 001.4:006.354 OKC 27.070 IDT

Knioyesble Crosa: BOAOPOA, TONMMBHbLIE 3MEMEHTbI, MOAYMb TOMNUBHLIX 9NEMEHTOB, SHEProyCTaHoBKa
Ha TOMJIUMBHbIX 3N1eMeHTax

Moanucano B neyaTs 02.03.2015.  dopmat 60x84 5.
Ycen. ned. n. 3,26. Tupax 31 ak3. 3ak. 1251.
MoAroToBEeHO Ha OCHOBE SNEKTPOHHOIM BEpCUU, NpefocTaBneHHoO! pa3paboT4MKoM cTaHaapTa
oryn « CTAHOAPTUHOOPM»

123995 MockBa, ["paHaTHbIl nep., 4.
www.gostinfo.ru info@gostinfo.ru



http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293767/4293767883.htm

