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MNpepgncnoBne

1 NOArOTOB/IEH AKunoOHepHbIM 06LWecTBOM «[ OCyAapCTBEHHbIN Hay4YHO-UccnenoBaTesibCknin 1 npo-
€KTHbI/i MHCTUTYT peAkoMeTannnyeckoi npombiwneHHocTu» (AO «TMPEOMET») Ha OCHOBE COGCTBEHHOrO
nepeBofa Ha PyCCKUI A3blK cCTaHA4apTa, yKa3aHHOro B MyHkTe 4

2 BHECEH TexHuyeckum KoMuteToMm no ctaHpaptusaunm TK 029 «BogopofHbie TEXHONOTUU»

3 YTBEPX/JEH W BBEJEH B OEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa MO TEXHUYECKOMY
perynupoBaHunio 1 meTposiorum ot 26 anpena 2024 r. Ne 556-cT

4 HacTosAwwmin cTaHfapT MAEHTUYEH MeXAyHapoAHOMY cTtaHfapTy M3K 62282-7-2:2021 «TexHonoruu
TOMN/IMBHbIX 3/1IEMEHTOB. YacTb 7-2. MeToAbl TeCTMpoBaHus. TecTupoBaHne NMPON3BOAUTENBHOCTU €4NHUNYHbBIX
3/IEMEHTOB U GaTapeli TBEPAOOKCUAHbLIX TOMNMMBHbLIX 3nemMeHToB (TOT3)» [IEC 62282-7-2:2021 «Fuell cell
technologies — Part 7-2: Test method — Single cell and stack performance tests for solid oxide fuel cells
(SOFCs)», IDT],

Mpu NpYMeHeHnn HacTOoALWero cTaHgapTa pekoMeHAyeTCcsa NCNob30BaTb BMECTO CChITOYHbIX MeXAYyHa-
POAHbIX CTAHAAPTOB COOTBETCTBYWOLME VM HALWOHANbHbIE U MEXIOCYAapCTBEHHbIE CTaHAapTbl, CBEAEHNSA O
KOTOPbIX NpUBEAEHbl B AONOSHUTENBLHOM NPUAOXKEHUN OA.

JononHntenbHble CHOCKM B TeKCTe CTaHAapTa, BblAefieHHble KYpCUBOM, NpuBEAEHbl AN NOSACHEeHUs
TekcTa opuruHana

5 BBEJEH BIEPBbIE

MpaBuna NnpUMeHeHNA HaCTOALLEro craHjapTa YCTaHOoB/EeHbl B CTaTbe 26 ®PefepasibHOro 3akoHa
0T 29 umioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEHMAX K HacToAWeMy cTaHaapTy nybnvkyeTca B exerogHom (Mo cOCTOSHUI0 Ha 1saHBapsa Tekylero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasbHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEHEeHWUN
N NnonpaBoK — B eXeMeCAYHOM WMH(OPMAaLMOHHOM yKasaTeNne «HauuoHanbHble CcTaHgapThl». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeHbl HaCTOALWEro cTaHjgapTa cooTBeTCTBYLWee yBegomneHne byaeT
ony6/IMKOBaHO B GAKanliem BbINyCKe €XeMecsa4YHOro MHGOPMaLUOHHOIo ykasaTens «HauuoHasbHble
cTaHgapThl». CooTBeTCTBYyWLWAas UHpopMmauns, ysegoMneHne n TeKCTbl pasMeLllalnTCca Takke B WH-
hopMaunOHHON cucTeMe 06Lero nonb3oBaHnsa — Ha odpuLumManbHOM cainTe ®defepasbHOro areHTCcTBa Mo
TEeXHUYEeCKOMY perynmpoBaHnio 1 MeTponorum B ceTu NHTepHeT (Www.rst.gov.ru)

© IEC, 2021
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2024

HacTtoawwnii ctaHAapT He MOXEeT ObiTb MOJSIHOCTHID WU YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH W pac-
NMpocTpaHeH B kayecTBe ouULManbHOro m3faHus 6es paspeleHuns defepanbHOro areHTCTBa No TeXHWYECKo-
My PeryimpoBaHuio 1 MeTposiornu
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BBepgeHne

MexgayHapogHasa anekTpoTexHuyeckasa komuccusa (M3K) anaetcs segylwieii BCEMUPHOL opraHusayneni
no cTaHgapTM3auun, BkAYawLwed B cebss Bce HaLWOHaNbHble 3N1eKTPOTEXHNUYEecKMe KoMUTeTbl (HauuoHanb-
Hble komuTeTbl M3K). feaTenbHocTb M3K HanpaBsieHa Ha ykpenseHne MeXAyHapoLHOro coTpyAHuyecTBa
no BceM BoOMNpocam cTaHgapTm3aumnm B 061acCTV INEKTPOHUKM W 3NEKTPOTeXHUKU. C 3TOW Lenbl, NOMUMO
Apyroin ceoeil gesatenbHocTu, M3K ny6aunkyeT MexayHapogHble cTaHfapTbl, TEXHUYECKMe cneuudmkauuu,
TeXHMYeCcKne oT4yeThbl, 06w enoCcTynHble cneundukaumn (PAS) n pekomeHgaumn (ganee nMmeHyemble «lMy6nan-
kKauun M3K»). Moarotoska nyb6aunkaumii nopyyeHa TeXHMYECKMM kommuTeTam. J1l060i HaLuMoHaNbHbIR KOMUTET
M3K, 3amMHTepecoBaHHbI/i paccMaTpuBaeMoi TEMOW, MOXEeT yyacTBOBaTb B 3TUX MOATOTOBUTE/bHbIX pabo-
Tax. MexgyHapogHble, NpaBUTeNbCTBEHHbIE W HENPaBUTE/IbCTBEHHbIE OpraHuM3auun, B3aumogencreyolne
¢ M3K, Takxe yyacTBYKT B 3TOl nogrotoske. M3K paboTaeT B TECHOM COTpyAHUYecTBe ¢ MexayHapogHoi
opraHusauvein no ctaHgaptusauum (MCO) cornacHo ycrioBMAM cornaweHus, NoANMCaHHOTo Mexay ABYyMs
opraHusaumnamu.

OdumunanbHble peweHns unu cornaweHna MK nNo TeXHMYECKMM BOMPOCAM BblpaxXatT C MakCuMasibHO
BO3MOXHOW TOYHOCTbIO MeXAYHapOAHYH COracoBaHHY TOUYKY 3peHUs No paccmaTpuMBaeMbiM BOMpocam, no-
CKONbKY B KaX[OM TEXHWYECKOM KOMUTeTe paboTalT npefctaBuTenin BCeX 3aMHTEPEeCOBaHHbIX HalWoHaslb-
HbIX KOMUTETOB M3K.

My6nunkaumn MIK HOCAT pekomeHAaTeNbHbli XapakTep A/ MeXAyHapo4HOro UCMNo/b30BaHMA U BOC-
NPUHMMAalOTCA HauuoHanbHbIMW KoMuTeTamMn MO3K cooTBeTcTBYWOW MM ob6bpa3om. [na obecneyeHUss TOYHO-
CTU TEXHWYECKON uHopmaunn, cogepxalieincsa B nybnukaumax M3K, npeanpuHATb BCe pa3yMHble YyCU/NSA.
M3K He HeceT OTBETCTBEHHOCTU 3a CMOCOObLI MCNO/Ib30BaHUA Takoit MHpopMaLuum unu 3a A boe owmnbovyHoe
NoHMMaHue NobbiIM KOHEYHbIM MO/b30BaTesieM.

B uensx cofeicTBma MexAyHapoAHON yHudukauum HaumoHasbHble KoMuTeTbl M3K o06s3yloTca npwu-
MeHATb ny6nvkaumm M3K makcMmasnbHO Npo3payHbiM 06pa3oM B CBOMX HaLMOHa/bHbIX U pPervMoHanbHbIX
ny6nnkaunsax. B nwoboil HaumoHanbHOW UKW pPernMoHanbHOW Ny6nmkauum OO/MKHbI ObiTb YETKO ykasaHbl BCe
BO3MOXHblE PacXxoXAeHUs ¢ cooTBeTCTBYyloLW el nyb6ankaunein MIK.

M3K He npepocTaBnisieT HUKAKUX CBUAETENLCTB COOTBETCTBUA. YC/YrM MO OLEHKE COOTBETCTBUA U B He-
KOTOPbIX 06/1aCTAX paspelleHe Ha NpaBo NPUMEHEHUs 3Haka cooTBeTcTBMA MOK okasbiBalOT HeE3aBUCUMBbIE
opraHbl no ceptudukaunn. M3K He HeceT OTBETCTBEHHOCTb HU 3a Kakue ycnyru, npefoctaBnsiemMble He3aBu-
CUMbIMKN OpraHamu no cepTudukaymu.

Monb3oBaTensAm Heob6xoAMMO yb6ennTbCs, YTO OHM 06n1afalT NocnegHum wusgaHuem paHHol ny6nwm-
Kauuu.

M3K, ee pykoBoauTenun, COTPYAHUKN, 06CNYXMBAOLWMNIA NepcoHan u areHTbl, B TOM 4Mcne OTAe/bHble
9KCNepTbl Y YHACTHUKA TEXHUYECKUX U HALMOHa/bHbIX KOMUTETOB M3K, He HecyT HWKaKoh OTBETCTBEHHOCTU
3a N106ble HecyacTHble Cryvyau, NOBPEXAEeHWs MMyLLecTBa WAW Apyroi yuwep6 nwboro xapakrepa (NpsiMoi
N KOCBEHHbIN), a TakKe He HeCyT HUKaKON OTBETCTBEHHOCTM 3a M3LEepPXKM (B TOM yMc/ie BO3HarpaxgjeHue 3a
lopuanyveckne ycryru) u pacxogbl, BO3HUKIWIME B pe3ynibTaTe MCNOoMb30BaHUA KakMM-Tnb6o obpas3om 3Toi uam
nw6oi gpyroin nyénukaumun MIK.

Heobxogmmo 06paTtnTb BHMMaHME Ha HOpPMaTUBHbIE CCbINIKWM, UCMOMb3yeMble B HacTosweil ny6auka-
uun. Micnonb3oBaHne yNnoMUHaEMbIX JOKYMEHTOB HEO6X04MMO A1 NPaBWUIbHOrO NPUMEHEHUsA AaHHOol ny6nu-
Kauuu.

HeobxogMmo 06paTuTb BHMUMaHMWE Ha TO, YTO HEKOTOpbIE 3/1IEMEHTbl HacTosauwelh nybnukaunm MK mo-
ryT ABNATLCA NpegMeToOM naTteHTHoro npasa. MOK He HeceT OTBETCTBEHHOCTW 3a YCTAHOBJ/IEHWE KaKoro-nnbo
OZlHOTO W/IN BCEX TaknX MaTeHTHbIX Npas.

CraHpgapt M3K 62282-7-2 noarotossieH TexHMyeckum komutetom MOIK 105 «TexHOo/orMm TOMINBHbBIX
3/1IEMEHTOB» U ABMSAETCA MeXAYHapoAHbIM CTaHL4apTOM.

HacTtosuwee (nepeoe) usgaHne oTMeHseT u 3ameHseT IEC TS 62282-7-2, ony6nunkoBaHHbIi B 2014 rogy.

HacToslwee n3gaHne cooepxXxuT cregyolime CylleCTBEHHble TEXHNYECKNEe U3MEHEHUA NO OTHOLIEHUIO K
IEC TS 62282-7-2:2014:

a) nonb3oBaTenn MOryT 3aMeHATb OTAeflbHble MeTOoAbl WCNbITaHWA HaCTOAWEro AOKyMeHTa 3KBMBa-
NEHTHbIMW MeTofdamu ucnbiTaHnii M3K 62282-8-101 pns TBepAooKcuMAHbIX anemeHToB (TOJ), npepHasHa-
YEHHbIX ANA XpaHeHWUs 3Heprum, paboTalLmx B PEBEPCMBHOM WU 06PATUMOM peXUME;

b) TepMUHbI 1 onpefeneHns nNpuBefeHbl B COOTBETCTBME C COOTBETCTBYIOLWMMMN TEPMUHAMMK U onpeje-
NEHNSAMN, N3N0XEeHHbIMN B MOK 62282-8-101;

v
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c) CMMBO/bI NpPUBEAEHbl B COOTBETCTBME C COOTBETCTBYHLMMW CUMBOMAMU, NPeACTaBMEHHbIMUA B
M3K 62282-8-101.
TeKCT HacTosILLero MexayHapoaHoro ctaHgapTa noAroToBfeH HA OCHOBE CriefylWNX 4OKYMEHTOB:

Mpoekt TS MpoTokon ronocoBaHnsi

105/847/FDTS 105/851/RVD

MonHy MHOpPMAaLUD O TOI0COBAHUN MO YTBEPXKAEHWNIO HACTOALWMX TEXHUYECKMUX YC/TOBUI MOXHO MO-
Ny4nTb 13 NPOTOKO/MA r0/I0COBaHNSA, YKa3aHHOro B BblllenpuBeAeHHOW Tabnuue.

HacTosawmin fOKyMeHT 6bl1 NOATOTOB/IEH B COOTBETCTBMM C 4yacTbio 2 AupektuB NCO/M3IK u paspa-
60TaH B cooTBeTCcTBMM C YacTbio 1 Aupektus NCO/M3K, a Takkxe gononHeHnem M3IK Oupektus NCO/M3K,
AOCTYMHbIM Ha calite www.iec.ch/members_experts/refdocs. OCHOBHble TUMbl AOKYMEHTOB, pa3paboTaHHble
M3K, 6onee nogpobHo onucaHbl Ha cainTe www.iec.ch/standardsdev/publications.

MepeyeHb Bcex yacTel ctaHgapToB cepun MOK 62282 MOXHO HaliTM nog o6WKMM 3aro/loBKOM «TEXHO-
NorvyM TONJINBHbIX 3/1IEMEHTOB» Ha Beb-calite MOK.

TexHNYeCcKnin KOMUTET NPUHA pelleHMe 0 TOM, YTO COAepXaHWe HacToslWero JOoKYMeHTa OocTaHeTcs
HEM3MEHHbIM O YCTAHOBJ/IEHHOW AaTthl, yka3aHHOW Ha Beb6-caiitTe M3K B pa3gene webstore.iec.ch B gaHHbIX,
OTHOCALLUXCA K KOHKPETHOMY AOKYMEHTY. B yka3aHHyl AaTty AOKyMeHT byfert:

- NOATBEPXAEH,

- OTO3BaH,

- 3aMeHeH NepecMOTPEeHHbIM U3gaHuem uau

- MPUHAT C Nnonpaskamu.

B aToin yactn M3OK 62282 ycTaHaBnMBaeT MeTOAbl UCNbITaHWA AN COOPOYHON efUHNLbI U3 eAUHUYHOTO
TON/INBHOTO 3/1EMEHTA UM b6aTtapeun (ganee no TeKCTy — «TON/MBHbIN 3nemeHT/6aTapesi»), KOTOpble Heob-
XOA4WMbl B CMCTEMax BbIpabOTKM 3/1€KTPO3HEPTMN, UCMONb3YHLWNX TBEPAOOKCUAHbIE TOMN/IUBHbLIE 3/IEMEHTHI
(TOTI).

TOTD ob6napgatoT 60MbWIMM pa3HOOOpa3veM MO reoMeTpum K pasmepam, No3Tomy nepudepuitHbie
YCTpPOICTBa, Takue Kak TOKOMPUEMHUKNA U ra30Bble KOI1EKTOPbI, MOTYT 6bITb YHUKA/IbHbI A KaXA0ro TOnauBe-
HOro afeMeHTa mnan 6arapen n 4acTo BK/IKYAKTCA B TOMIMBHbLIA 31€MeEHT nnn 6artapeto, obpasys efuHyr
WHTErpupoBaHHy Aetanb. Hapsagy ¢ 3TUM OHM MOTYT OKa3blBaTb CYLL,ECTBEHHOE B/IUSAHUE Ha XapaKTepucTuku
TOM/IMBHOTO 3/1IEMEHTa UAn 6atapen Npu reHepauumn aHeprun. B cuny Bbillecka3aHHOroO B JAHHOM [JOKYMEHTe
BBOAUTCSA MOHATME COOPOYHOM eAnHULbl U3 TOMJIMBHOTO 3/IEMEHTA WM GaTapen, KOTOpoe onpeaensiercs Kak
eanHnya, cogepxaliasi He TONIbKO TOM/IMBHbLIA 31€MeEHT nan 6atapeld, HO Takke U nepudepuitHble KOMNO-
HEHTbI.


https://files.stroyinf.ru#               
https://files.stroyinf.ru#                 
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

TEXHONOIrMn TONNMMBHbBLIX 39TEMEHTOB
YacTtb 7-2

MeToabl TeCTMpPOBaHUA.
TecTnpoBaHue NPOM3BOAUTENBHOCTU €4UHNYHBIX 3/1EMEHTOB N BGaTapeii
TBEPAOOKCUAHbIX TOM/INBHbIX 3nemMeHToB (TOTJ)

Fuel cell technologies. Part 7-2. Test methods.
Single cell and stack performance tests for solid oxide fuel cells (SOFCs)

Jata BBegeHus — 2024—06—01

1 O6nactb NpUMeHeHus

HacToswasa yactb cTaHgapta MOK 62282 pacnpocTpaHseTcsi Ha CO0pPOYHble eAnHULbI U3 TOMIUBHbIX
3/1eMeHTOB unu 6atapeit TOTD, ucnbiTaTe/lbHbIE CUCTEMbI, MPUGOPBLI 1 METOAbI N3MEPEHUS U yCTaHaBNIUBaeT
MeTo/bl TECTUPOBAHMUSA U UCMbITaHWIA NS NPOBEPKM XapakTepPUCTUK TONIMBHbIX 3/1EMEHTOB U 6atapein TOTD.

HacTosawmin LOKYMEHT He NPUMEHUM K HeGOMbLIUM AUCKOBbLIM TOMJIMBHLIM 3/1IEMEHTaM, KOTopble npej-
Ha3HauyeHbl 418 TecTupoBaHua matepunanos TOTD 1 4NA KOTOPbIX HE UMEET CMbICNa N3MepATb KO3 puuneHT
yTunnsaumm Tonamea.

HacTosawmin LOKYMEHT MCNOMb3yeTCa Hapsdy C pekoMmeHgauusaMu npousBoauTens, npefoctaBuBLUErO
TEXHUYECKYI cneyudukaLnio xapakTepucTuk TONJIMBHbIX 3/1EMEHTOB, ANA cbopa AaHHbIX O TONJIUBHbIX 3ne-
MeHTax unn 6atapesx ANA TOro, YTo6bl OLEHUTb NMPON3BOANTE/IBHOCTL CUCTEM Ha MX OCHOBe. lNonb3oBaTenu
[AHHOTO AOKYMEHTa MOTyT BbIGOPOYHO BbINOMHUTL UCNbITAHUA U3 TEX, YTO ONUCaHbl B aHHOM [OKyMEHTE.

Monb3oBaTenn MoOryT 3aMeHUTb BblOpaHHble METOAbl MCMbITaHUI HACTOSLWEr0 AOKYMEHTa 3KBUBA/IEHT-
HbIMU MeToAamMu ucnbiTaHuii M3K 62282-8-101 ana TBEpPAOOKCUAHbIX 31eMeHToB (TOJ), npefHa3Ha4YeHHbIX
AN aKKyMynnpoBaHuUs aHeprun, paboTawwmnx B o6patHOM (PEBEPCUBHOM) pexume.

2 HopmaTuBHbIE CCbIIKN

B HacToswem cTtaHgapTe MCNosb30BaHbl HOPMATMBHbIE CCbIJIKM Ha cnefylouwue ctaHgapTbl [Ansa gatm-
pPOBaHHbLIX CCbI/IOK MPUMEHAIOT TONILKO YKa3aHHOe M3faHune CCblIJIOYHOro ctaHaaprta, ANA HefaTUpoBaHHbIX —
nocnegHee nsgaHue (Bknw4vasa Bce U3MeHeHus)]:

IEC 60050-485, International Electrotechnical Vocabulary (IEV) — Part 485: Fuel cell technologies
(available at http://lwww.electropedia.org) [MexayHapoaHblii dnekTpoTexHnyeckuii Cnosapb (IEV). UacTtb 485.
TexHonoruM ToNJIMBHbIX 31IEMEHTOB (AOCTYNHO Ha canTe http://www.electropedia.org)]

IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances [Tepmonapbl. YacTb 1.
Crneyndmkaumns n gonycku gna anekrpoaswxyiein cunol (EMF)]

IEC 60584-3, Thermocouples — Part 3: Extension and compensating cables — Tolerances andiden-
tification system (Tepmonapbl. YacTb 3. YanuMHUTelbHble U KOMNEHcaLnoHHble kabenu. [lonyckn un cuctema
naeHTudnkKaLmn)

IEC 61515, Mineral insulated metal-sheathed thermocouple cables and thermocouples (Ka6enu tepmo-
nap v Tepmonapbl C MUHEpPanbHOW M3onsAuMeil 1 meTananyeckoir 060104KOIR)

ISO 5168, Measurement of fluid flow — Procedures for the evaluation of uncertainties (M3mepeHue no-
TOKa Tekyyei cpefbl. MeToAbl OUEHKN HeonpeaeneHHOCTeN)

M3pgaHne odumumnanbHoe
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ISO 6141, Gas analysis — Contents of certificates for calibration gas mixtures (AHanun3 rasos. Copaep-
XaHue cepTUdrKaToB Ha ra3oBble CMecu A1 KanmbpoBaHus)

ISO 6142-1, Gas analysis — Preparation of calibration gas mixtures — Gravimetric method for Class
1mixtures (AHanu3 rasos. MNpUroToBMEHNE TPALYMPOBOUYHbIX Fa3oBbIX cMeceil. YacTb 1. MpaBumeTpuveckuii
MeToq A8 cmecen knacca )

ISO 6143, Gas analysis — Comparison methods for determining and checking the composition of cal-
ibration gas mixtures (AHanu3 razoB. MeToAbl cpaBHeHUA ANA OnNpefesieHUsa U NPOBEpPKU cocTaBa Kanaubpo-
BOYHbIX Fa30BbIX cMeceit)

ISO 6145-7, Gas analysis — Preparation of calibration gas mixtures using dynamic methods — Part 7:
Thermal mass-flow controllers (AHanu3 rasoB. MpuroToB/IEHNE ra30BbIX CMECEN ANA KannbpoBaHWs C UCNOJIb-
30BaHUEM AMHaAMUYECKUX 06bEeMHbIX MeToAoB. YacTb 7. Tennosble perynsaropbl MaccoBOro pacxozna)

ISO 6974 (all parts), Natural gas — Determination of composition with defined uncertainty by gas chro-
matography [MpupogHblil ra3 — OnpefeneHne coctaBa C 3a4aHHOW NOTrPeLHOCTbLI0 METOA0M ra3oBoil XxpomMa-
Torpacum (Bce yactm I1ISO 6974)]

ISO 7066-2, Assessment of uncertainty in the calibration and use of flow measurement devices —
Part 2: Non-linear calibration relationships (OueHka norpeLwHoOCT NpyY KannbépoBaHUM U UCNOMb30BaHUN NPU-
60poB ANA n3MepeHnsa notoka. YacTb 2. HenunHelHble KanMbpoBOYHbIE 3aBUCMMOCTM)

ISO 8573-1, Compressed air— Part 1. Contaminants and purity classes (CxaTtbllii Bo3gyx. Yactb 1. 3a-
TPA3HEHNS W KNaccCbl YNCTOThI)

ISO 8756, Air quality — Handling of temperature, pressure and humidity data (KauectBo Bo3gyxa. O6-
paboTka faHHbIX 0 TemnepaType, AaBNeHUN N BIAXHOCTN)

ISO 12185, Crude petroleum and petroleum products — Determination of density — Oscillating U-tube
method (HedTb cbipas n HepTenpoaykTbl. OnpegeneHne nNAOTHOCTU. MeTod C NPUMEHEHMEM OCUUMINNPYIO-
wei U-obpasHoit Tpy6km)

3 TepMUHbI, onpeaenieHnst N yc/lIoBHble 0603HaUYeHNs

3.1 TepMWHbI N onpegeneHnd

B HacToAWwem cTaHgapTe npuMeHeHbl TepMuHbl No MOK 60050-485, a Takke cnegywowmne TepMUHbI C
COOTBETCTBYIOLMUMN ONpefeneHnsamm.

MNCO n M3K BegyT TepMuHoNoOrnyeckne 6asbl faHHbIX 418 UCNONb30BaHWUA B 06/1aCTU cTaHfapTmM3auum
no cnepywuwum agpecam:

- nnatcopma oHNakH-npocmoTpa MCO: goctynHa no agpecy http://www.iso.org/obp;

- Ddnektponeana M3K: gocTynHa no agpecy http://www.electropedia.org/.

3.1.1 cb6opoyHasa eauHULUa U3 TONJIMBHOTO 3aeMeHTa nnn 6atapeun (cell/stack assembly unit): C6o-
poyYHas eguHMLA, cocToAWwas M3 egUHUYHOIO TONJIMBHOTO 3/71EMEHTa MM 6aTapeun, KoTopas BKIw4YaeT B cebs
KOMMOHEHTbI Nojayn rasoB, TOKOCbEMHUKMA U N06ble Apyrue BCnomoraTesibHble YCTpPOWCTBa, HEo6XoauMble
ONA NpoBeAeHNs UCNbITaHWUA Ha BbIpabOTKy 3/1EKTPO3IHEPTrUN.

3.1.2 nnowanb aKTUBHOI NMOBEepPXHOCTU 3anekTpopa (active electrode area): M'eomeTpuyeckas nsio-
waab 3nekTpofa, Ha KOTOPOM MPOUCXOAUT 3NEKTPOXMMUYECKAA peakuus.

MprumeuvaHune — OB6bIMHO 3TO MeHblUas U3 obnacTeli aHoda v katoga.

3.1.3 nnoTHocTb Toka (current density): OTHOWEHNE 3N1EKTPMUYECKOTO TOKa K NAouiajnM akTUBHOW Mo-
BEPXHOCTMW 3/1EeKTpoAa.

3.1.4 cpepgHee HanpshkeHUe Ha MOBTOpPSHOLWEMCS 3/ieMeHTe (average repeating unit voltage): OTHO-
WeHMe HaNpsXXeHMA Ha NOBTOPSILWENCA efnHMLE U3 TONJIMBHbLIX 3/1EMEHTOB K KO/IMYECTBY Noc/AenoBaTebHO
COeZIMHEHHbIX 3/IEMEHTOB B CHOpKe.

3.1.5 cTtaHgapTHasa TemnepaTtypa un gaBneHue; STP (standard temperature and pressure; STP): Tewm-
nepatypa O °C, a6contoTHoe fasneHne 101,325 klMNa COOTBETCTBEHHO.

3.1.6 aHOAHbIl ra3 (anode gas): a3, nogaBaemblii Ha BXog, aHoga cO0OPOYHON eAnHULbI 13 TONIMBHOIO
anemMmeHTa nnu 6atapew.

MprmeuyaHne — Takoii ra3 OTHOCUTCS K OAHOI M3 C/eAyHOLLMX KaTeropuii:

a) umMCTblii BOJOPOA WM CMECh, COZEPXAllasi B KAUecTBe OCHOBHOTO KOMMOHEHTa BOAOPOZ C BOASIHBIM MapoM Win
azoToMm;

b) PMOPMMPOBaHHLI/ ra3 oT nepBUYHOro Tonamnea Anas TOTI, Hanpumep MeTaH WM KepoCUH, MpeaBapuTesibHo
CMeLLaHHbIi C BOASHBIM NapoM WM BO3AYXOM B KAYeCTBE OKWC/ATESS;

2
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C) UMUTMPOBaHHLI/ ra3 pudopmarta, CoAepxXallyii B KauecTBe OCHOBHbIX KOMMOHEHTOB BOAOPOJ, BOASHOI nap,
MOHOOKCUZ, Yrnepoaa, AUOKCUA YIeposa, MeTaH, asoT 1 ap.;

d) meTaH, cnupTbl K Apyroe NepBUYHOE TOM/MBO, HEMOCPEACTBEHHO MOJABAEMOE B YACTOM BWAE WM B CMECU C
BOASHbLIM NAapoM W/ BO3LYXOM.

3.1.7 kaTogHblii ras (cathode gas): a3, nogaBaemblii Ha BXO4 Katoga CO0POYHON eanHULbI U3 TONNB-
HOro anemeHTa unu 6atapeu.

MpnmeyaHne — Knucnopop v a3oT ABAAKTCA OCHOBHbIMU €70 KOMMOHEHTaMu

3.1.8 TokocbeMHUK (current collector): MpoBoasAwWmMiA MaTepuan B TONJIMBHOM 3/1EMEHTE, KOTOPbI 06e-
cneyvBaeT PaBHOMEPHOCTb pacnpefeneHns Toka BAO/b 3/IEKTPOLOB M 3N1EKTPUYECKYD KOMMYTaLMio aHoga
C KaToAoM.

3.1.9 cTtabunbHoe cocTosAHMe (stable state): CocTosiHME COOPOUYHON eanHULbI M3 TONSIMBHOTO 3/IEMEH-
Ta wauM 6arapeun, nNpu KOTOpOM cHOpoYHas eanHuMua AOCTATOYHO cTabunibHa No AO6OMY KOHTPOMAMPYEMOMY
napameTpy, a BbIXOAHOE HanpsXeHue WA BbIXOAHOW TOK COOPOYHON eAMHULbl OCTaeTcsa B npegenax fony-
CTUMOTO Anana3oHa U3MeHEeHMWIA.

3.1.10 TeopeTuuyecknini Tok (theoretical current): Tok, Nnpy KOTOPOM NnojaBaeMblii aHOAHbIA WKW KaToA-
Hblli Ta3 NOJIHOCTBI PacxoAyeTcs B 3/IEKTPOXMMUYECKUX pPeakUMsaX, OTHECEHHbI K KOTMYECTBY 3/IEMEHTOB B
nocnefoBaTesibHOM COeAUHEHUN.

3.1.11 adyhbekTuBHbIN KoadduumneHT yTnunmsaummn Tonnmea (effective fuel utilization): OTHoweHMe
(PaKTMYECKOro BbIXOAHOrO Toka COHOPOYHOM eanHNLbl M3 TOMIMBHOIO 3/1IEMEHTa UM 6aTtapeun K TeopeTuyecko-
MY TOKY.

MpumevyaHnune 1— SddeKTUBHBIN KOIPHPULMEHT yTUAN3aLMN — 3TO KOIPULMEHT yTUAM3aLmm peareHToB B
3/1EKTPOXMMUYECKON peakuuy npy dhakTMYeckoM 3Ha4YeHUM Toka. [JaHHbI nokasaresib MOXET ObITb MeHbLUE haKTUYeCcKo-
ro wm o6LLUEero nokasaTtens yTuamsaumm npyu Ha/IMyumMm yTeukn Ha BXOAE WM NePeKPECTHbIX YTeuek.

MpumedaHune 2 — [MpuuMHaMM BO3HWKHOBEHWSI TOKA HVKE ONMTUMAasIbHOMO YPOBHS SIBMISIIOTCS MOTEpU M3-3a
3M1EKTPOHHOII NPOBOAMMOCTU BHYTPY COOPOYHON efyHULBl U3 TOM/IMBHOMO 3/1EMEHTA Wi GaTapeu, YTeuku rasoB W npo-
TEUKV aHOAHOTIO rasa Yepes 3MIEKTPOSINT.

MpumevyaHne 3 — MeTog pacyeTa 3hEKTUBHOrO KoadhdpmumeHTa yTuamMsaumm TonmBa npvBegeH B npu-
noxeHun B.

3.1.12 adypekTuBHbIN KOo3athdumumeHT yTnnmnsaumm kucnopopga (effective oxygen utilization): OTHo-
WweHne PakTMYeCcKoro BbIXOAHOTO TOKa COOPOYHON efuHMLUbI U3 TONJIMBHOTO 31eMeHTa unn 6arapen K Teope-
TUYECKOMY TOKY.

MpumevyaHune 1— SddEKTNBHLIA KOIDPULUMEHT YyTUAN3ALUN — 3TO KOIAULMNEHT YTUIM3ALMN peareHToB B

SI'IeKTpOXI/IMI/I'-IeCKOVI peakunn npun (*)aKTVILIeCKOM 3Ha4YeHnn Toka. ,ﬂ,aHHbIVI nokasaresib MOXeT ObITb MEHbLLE (*)aKTVILIeCKO-
ro nnn 06Lu,ero nokasaresiga ytmnmsaymm npnu Hajindnnm yTeykn Ha Bxoae Win nepekpecTHbIX yTe4ek.

MpumevyaHne 2— MeTog pacyeta ahdPeKTUBHOrO KoahumumneHTa yTmnmnsaumm kucnopoga npuseseH B npu-
noxeHun C.

3.1.13 mMakcuMasibHbI 3P PEKTUBHbIN KO PULMEHT yTuamsaumm tonameBa (maximum effective
fuel utilization): MakcumanbHblii 3P EKTUBHBLIA KO3 ULUMEHT yTunmsaymm Tonamea, npu KOTOpom cbopoyHas
efuHuLa MOXeT paboTaTb, He Bbl3blBass HeJOMYCTUMOWN Aerpajauum.

MpumMmeyaHne — J[lonycTMMasi CKOPOCTb Aerpafalnm ykasblBaeTcs NPOU3BOANUTENIEM.

3.1.14 MMHMMa/IbHOE HanpsiXeHne Ha COOPOYHON efuHULE M3 TOMJIMBHOTO 3/ieMeHTa wan 6a-
Tapen (minimum cell/stack assembly unit voltage): MuHumanbHoe HanpsbkeHue Ha CO0pPOYHON eguHULEe K3
TON/IMBHOTO 3/IeMeHTa wan 6aTapen, ykasaHHOe Npou3BOAUTENEM.

3.1.15 HanpsikeHue pa3omkHyToW uenu; HPL, (open circuit voltage OCV): HanpsixeHne Ha TOKOBbI-
BOJ TOMJIMBHOTO 3/IEMEHTA C KATOAHbIM U aHOAHbLIM ra3om Mpu OTCYTCTBUM BHELLUHEro Toka.

n punmedyaHne — 13BECTHO TaKkKe Kak «Hanps>XKeHmne XOos10CToro xogav».

3.1.16 nAoTHOCTb MowHOCTU (power density): OTHOWEHWE MOLHOCTM K M/olwajn akTUBHOW noBepx-
HOCTV 3/1eKTpofa c60pOUHOI eAnHNLbLI U3 TONIMBHOMO 3/1eMeHTa uan 6atapeu.

MpumeyaHune — MNAOTHOCTL MOLLHOCTM paBHa NPOU3BEAEHNIO HANPSHKEHUS Ha NI0THOCTbL Toka (Pd=V-J, rae
J — NOTHOCTb TOKA).
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3.1.17 nonHblii mmnepaHc (total impedance): YacToTHO-3aBUCMMble NOTeEpW BCNeACTBUE BAUSHUA
OMMWYECKNX, aKTMBALMOHHbIX, AN AY3NOHHbIX, KOHLEHTPaLMOHHbIX 3thdekToB, nomex (mapasuTHbIX), 00y-
C/IOBMIEHHbIE €MKOCTAMW W MHAYKTUBHOCTSIMU.

3.1.18 ob6uiee conpoTmBrieHne (total resistance): [AelicTBUTesibHass 4acTb HM3KO4ACTOTHOro npejgena
NOJIHOTO MMMegaHca.

3.1.19 cTexmomeTpuyeckoe OTHOLWEHUe (stoichiometric ratio): OTHOWeEHMe KO/NMYecTBa MoOJiel rasa-
peareHTa, NpoTeKalLWero 3a eanHULY BPEMEHMW, K KONMYECTBY MOJE rasa-peareHTa, BCTynatwWero B anek-
TPOXMMUYECKYID peakumio.

MpumeyaHne — TepMUHbI «CTEXMOMETPUYECKOE OTHOLLEHUE» W «KOIMUUNEHT yTUNN3auMn rasa-peareH-

Ta» CBA3aHbl Mexay Co60i. CTEXMOMETPUYECKMM OTHOLLEHWEM SBNSIETCS 06paTHasi BeNMUMHA 40MM NpopearnpoBaBLlero
rasa.

3.2 O603HayYeHUA N eAUHULbI U3MEPEHUS

Mcnonb3yemblie B HACTOSLLEM CTaHAapTe YC/I0BHble 0603HAYEHUSA U eQUHULbI U3MEPEHUS NPUBELEHbI
B Tabnuue 1.

Tab6nuya 1— CuMBONbI

Cumson Onpepenexve EavHnua
a Mpeaen NorpeLlHoCTU 13 TEXHUYECKMX XapakTepucTuk npnéopa a
/ Cuna Toka A
J MNoTHOCTL TOKa Alcm2
n KonnuecTBo nepeHeceHHbIX 3/1EKTPOHOB
N KonmuecTso TONMMBHBIX 3/IEMEHTOB B NOCNEA0BATENIbHOM COEAVHEHNN
Pa AGCO/M0THOE flaB/ieHue aHOAHOro rasa KMa
Pc AGCO/MIOTHOE flaB/ieHue KaTtoAHOro rasa KMa
P BbixogHas MOLWHOCTb Bt
Pd MAOTHOCTb BbIXOAHOW MOLLHOCTU Bt/cm2
Pa CKOpOCTb NOTOKa aHOAHOrO rasa nivMuH (STP)
Pc CKOpOCTb NOTOKa KaTOA4HOro rasa n/vun (STP)
y CKOpOCTb NOTOKa KOMMOHEHTA TOM/IMBA | B aHOAHOM rase niMuH (STP)
t Bpewms ceK, MWH, 4
Top Pabouas Temnepatypa c60pOYHOl €AMHMLBI U3 TONJIMBHOTO 3/1IEMEHTA Wn 6a- °C
Tapeu
m KombuHupoBaHHas cTaHfapTHasi NorpeLwlHocTb AN Nnpubopos a
n/ CraHgapTHasa norpeLwHocTb Anas npubopa / a
Uf DhheKTUBHbIN KOIMULMEHT YyTUAN3AL M TONIMBA %
Os OhheKTnBHBIA KOIDPULMEHT YTUAM3ALMN KMCIOPOaa %
m PaclumpeHHas norpeLHocTs N3MepUTesibHOro npuéopa a
\ HanpsxeHne B
X, MosbHast 051 KOMMOHEHTA / UM MOJbHBIA NMPOLEHT KOMMOHEHTa / Monb/Monb nam monb %b
G KoHueHTpauusi KoMnoHeHTa / MONb/M3
KoathdmumeHT KoHBEpPCUM Yr1eBOAOPOAOB A1 YI/IEBOLOPOAHOTO KOMMOHEHTA j %

a O60o3HauaeT, rae eanHULbI U3MEPEHUSI BapbUPYIOTCS B 3aBUCKHMOCTM OT cneuumdmkaumm.
b MOJsIbHbIi NPOLEHT, BbIPAXEHHBIV KaK CTOKpaTHasi 40ss.
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4 O6wue ycnoBus 6e30MacHoOCTu

B pa6oTalliemM TOMJIMBHOM 3/1€MEHTE UCMOMb3YTCS ra3 OKWCAUTENb U ropioune rasbl. Kak npasuno,
3TV rasbl XpaHsTCA B cOcyAax noj BbICOKUM AaBsieHUMeM. TOMMUBHbIA 31eMeHT MoxeT paboTaTb npu gaBre-
HUKM, NpeBbllalULeM aTtMocdepHoe. Jluua, NpPoBOAsALWME UCMbITaHUS C60POYHON eAMHULbI M3 TOMIUBHOIO
anemMeHTa wan 6aTapeu, AO/MKHbI GbiTb 06YYeHbl U UMETb OMbIT PaboTbl C UCMbITATENLHBIMKU CUCTEMAMU, a
Takxe 3HaTb TeXHUKY 6e30MacHOCTU Npyu paboTe C 3/1eKTPO0GOPYAO0BAHUEM W XMMUYECKU aKTUBHBIMU CXAaTbl-
MW rasamm.

MepcoHan, NPoBOASALWMIA UCMbITAHUSA, HECET OTBETCTBEHHOCTbL 3a NOMlyYeHue u cobnogeHne BCex npu-
MEHVMbIX HOPM 6€30MacHOCTU 1 06LENPUHATON UHXEHEPHON NPaKTUKU, OTHOCSLLUXCS K €10 UCNbITaTe/IbHOM
CUCTEME, YCTAHOBKe, TONNUBY (0c060€ BHUMAHWE YAENS0T CKaTbiM ra3aM) U BbIX/IOMHbLIM NPOAYKTaM.

Mpn NpoBeAeHUN UCNbITaHW A0/MKHLI UCNOMb30BaTbLCS MaTepuasbl, COBMECTUMbIE C NCMNO/b30BaHUEM
M XpaHeHuMeM rasoB-peareHToB. [pu pa6oTe c BOAOPOAOM, YI/1I€BOAOPOAAMU U YTapHbIM ra3oM cieayeT pyKo-
BOACTBOBATbLCS /I0OKA/IbHLIMU HOPMATUBHLIMU akTaMu W cTaHAapTamu 6e30MacHoCTHU.

Takum o6pasoM, Ans 6e3onacHoli akcnayaTauum McnbiTaTeNbHON YCTAHOBKM TPEBYOTCA COOTBETCTBYIO-
Was TexHWYeckass NOATOTOBKA U OMbIT, @ TAKXe cpefcTBa U o60pyaoBaHue A5 ob6ecneyeHuss 6e30nNacHoCTH,
UTO He BXOAWUT B 06/71aCTb NMPUMEHEHUS AAaHHOTO AOKYMEHTa.

5 C6opoyHasi eaAnHNLA U3 TOM/IMBHOIO 3/1IeMeHTa v Gatapen

C60poyYHas eAnHULA U3 TOMIMBHOIO 3/leMeHTa uau 6atapen BkvaeT B cebs eAUHUYHbIA TOMAUB-
HbIi 3N1EeMeHT WK GaTapeto TOMNIMBHbIX 3/1IEMEHTOB, UCTOYHUK ra3a, TOKONOABOALI U Apyrue nepudepuiiHolie
yCcTpoiicTBa, HEO6GX0AMMbIE AN NPOBEAEHNA MUCMNbITaHUIA Ha BbIpaboTKy 3/1EKTPO3HEPIUK. B HEN AONXKHO ObITb
npeaycMOTPEHO OfHO WM HECKOJ/IbKO MEeCT A1 UBMepeHUst TeMnepaTypbl ¥ HANPSHXXEHUSA, a TakkKe oAnH KOM-
naekT TOKONOABOAOB, KOTOPbIE AO/KHbI ObITb yKa3aHbl NPOM3BOAUTENEM.

Kak nmokazaHo B nMpuaoxeHun A, rpaHuua c60OpoOYHOM efuHMLbl M3 TONSIMBHOTO 3/IEMEHTA WKW GaTapeu
NPOXo4uT Yepes3 NopT nogaynv aHOAHOro rasa, NopT Nojayn KatofHOro rasa, TOUYKY M3MEpeHUs Temnepartypsbl,
TOYKM TOKOMOABOAOB, TOUKM U3MEPEHUSI HANPSHKEHUSA 1N TOUKU NPUSIOXKEHUS MEXAHWYECKO Harpysku.

B HeKoTopbIX COHOPOYHBLIX eguHMLAaX M3 TONJIMBHOIO 31eMeHTa uan 6aTtapen M3-3a KOHgurypauum To-
NJIMBHOTO 3/1EMEHTA MOXET OTCYTCTBOBATb MOPT A/1 BbiXOA4a aHOLHOrO WAWM KaTogHOro rasoB. B Takmx cryuva-
AIX CXema rasoBblX NOTOKOB W €r0 Matepuasbl AO0/MKHbI ONpeaensiTbCcs MeToLOM, PEKOMEHAOBAaHHbIM NPOM3BO-
antenem. MeTog NMPUMOXEHUS Harpyskn Takke AO0/IHKEH OCHOBbIBATbCS Ha pPekoMeHAauusx npousBoauTens.
He gonyckaeTcs npeBblleHNe MakcMManbHON paboueit TemnepaTtypbl, YkazaHHOW npou3BoanTenem.

ECnun KOMNOHEHTbl C60POYHOI eAnHULbI U3 TOMIMBHOTO 3N1IEMEHTA UK 6aTtapeun, KpoMe TOMJIMBHbIX 3/1e-
MEHTOB uNu 6atapeil, He ykasaHbl NPOU3BOAUTENIEM, TO B MPOTOKONE UCMNbITAHWIA LOMKHO ObITb ONUCAHO, Kak
MUHUMYM, CriefyloLiee:

a) maTtepuasnbl U reoMeTpus nepudepuitHbix KOMMNOHEHTOB U YCTPOICTB, KOTOpble GYAYT UCMNOJIb30BaHbI
AN TecTMpoBaHus;

b) CXeMbl 1 HanpaB/ieHNs NOTOKOB aHOAHOrO U KaTOL4HOr0O rasos;

C) MecTa M3MEePEHUs TeMnepaTtypbl, NPUNOXEHUS MEXaHUYECKOW Harpysku, M3MepeHUss HanpskeHus u
TOKONOABOLOB;

d) BenuuMHa MexaHU4ecKol Harpysku;

€) KoHgourypaumss c60poyHONn eguHULbl U cnocob ee c60pKu.

6 VcnblTaTtenbHasi cucrtema

6.1 MoacucTteMbl B UCNbiTaTe/IbHON cUcTeMe

6.1.1 O6umne NonoxeHns

Kak nokaszaHo Ha pucyHke 1, ncnbitatefnbHas cucTeMa COCTOUT M3 NOACUCTEMbI yNpaB/eHUS aHOAHbIM
rasom, NOACUCTEMbI yNpaBaeHNsa KaToOAHbIM rasoM, NoACMCTEMbl yNpaBaeHns TemnepaTtypoii c6opoyHoli egu-
HULbl 13 TOMNZIMBHOIO 3/1IeMeHTa Uan 6atapeun, NoAcUCTEMbl yNpaBAeHUS BbIXOAHOW MOLHOCTbIO, NOACUCTEMbI
n3MepeHns u cbopa AaHHbIX M nogcuctembl 6e3onacHocTu. lMpu HeO6XOAMMOCTU UCMbITATENbHASA cucTeMa
Takke MOXeT BK/loYaTb NOACUCTEMY yNpaBfeHUs MeXaHU4Yeckol Harpyskoi, nogcucTtemy ynpasfeHus gaBne-
HMEeM aHOAHOro M KaTOAHOrO rasoB U/Man NoAgcUCTEMY ynpaBaeHusl, KoTopas ynpaBnisieT BCEN UCnbiTaTesibHO
CUCTEMOIA.
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Moacuctema Mopacucrema
ynpasneHuns
ynpasneHus naBNeHMEM
AHOAHBIN rasom C6opoyHas egnHNLa aHOAHOrO rasa
ro TON/INBHOTO 3/1IEMeHTa NN
Mopacucrema 6atapen Mopcucrema
yrnpasneHus ynpasfneHus
KaTofHbIM rasom [aBneHnem
KaTofHOro rasa
Moacucrema Mopacuctema ynpasneHns
6e30MacHOCTM WUCTbITaTeNbHOM CUCTEMOIA Mopcuctema ynpasneHus

TemnepaTypoli cbopoyHoi
eVHULIbI N3 TOM/IMBHOTO
afieMeHTa unm 6arapemn

PucyHok 1— VicnbiTaresibHaa cucrema

6.1.2 MNoacucTtema ynpas/ieHUA aHOAHbIM rasom

Mopcuctema ynpaBfieHUA aHOAHbIM ra3oM KOHTPOSIMPYET CKOPOCTb MOTOKa, COCTaB W Temnepartypy
aHOAHOro rasa, nogaBaemMoro B COOPOYHY eauHULYy M3 TONJIMBHOTO 3nieMeHTa uam 6artapen. Ecnu Heob6xo-
AUMO noAajepxuBaTb COCTaB ra3oBOi CMeCU Ha BCEM NPOTSHXKEHMW rasonofsofa, To Heobxoaumo obpawatb
BHMMaHMe Ha maTtepwuasnbl, TemnepaTtypy, BHYTPEHHUIA guameTp v ANVHY ra3onogBofoB. Mpu Heob6xoammocTu
razonogBofbl AO/MKHbI ObITb M30AMPOBaHbl U/MNM TENNOU30/IMPOBaHbI ANA NpeAoTBpalleHUs KOHAeHcauun
BOASAHOrO napa.

Cnepyet NpuHATL Mepbl ANS TOro, YTobbl n3bexarb APYrnx HexesiaTesbHbIX MPOLECcCoB, TakUX Kak 3a-
yrnepoxunBaHue, ncnapeHme v nepeHoc B ra3oBbiX MOTOKAX HexesnaTeslbHbIX MaTepuanoB, HanpuMep xpoma.

6.1.3 lNoacucTtema ynpas/ieHNSA KaTtoAHbIM rasom

MoacvuctemMa ynpaBneHUs KaToAHbIM ra3oM KOHTPOJIMPYET CKOPOCTb NOTOKa, COCTaB U TeMnepaTtypy Ka-
TOAHOTO rasa, nofgasaemMoro B COOPOUHY eAuHULY U3 TONJIMBHOIO 3/ieMeHTa unn batapeu.

6.1.4 MNoacucTemMa ynpaB/ieHUA TeMnepaTtypoii cCO60pKU 13 TOMJIMBHbIX 3/IEMEHTOB UM 6aTapei

Mopcuctema ynpaBfieHUs TeMnepaTypoii c60pOYHON eanHULbI M3 TONIMBHOTO 3/ieMeHTa unn 6arapen
KOHTPONIMPYET, Kak MUHMMYM, TemnepaTypy 3/1eKTPUYECKOn neun unu cbopoyHoii eanHuubl. OHa obecneuun-
BaeT noggepxaHve pabouyeii TemnepaTtypbl. dneKTponeyb AO/DKHA ObiTb BbiGpaHa Takum 06pasoMm, 4TOObI
nogjepxusatb pacnpegesieHve TemnepaTtypbl B npegenax 3afaHHOro AonNycTUMOro ypoBHA. Heob6xoammo
CTPEMUTLCHA K MUHUMU3ALUM 3MEKTPUYECKOro LyMa, co3aBaeMoro afekTponeybo npu Harpese. lNpegnona-
raeTcs, 4To ANA NPOCTOTbl M 6€30MacHOCTU BO BCEX UCMbITaTe/IbHbIX CUCTEMax 6yaeT MCnosib30BaThbCA 3/ek-
Tpuyeckas neuysb.

6.1.5 MNoacuctema ynpas/fieHUSA BbIXOAHOW MOLHOCTbIO

MoacucTtema ynpasB/ieHUs BbIXOAHOW MOLHOCTbIO ynpaBaseT BbIXOAHbIM TOKOM WM BbIXOAHbLIM Hamnps-
XEeHNnem cO60poYHOi eanHNLbl M3 TONIMBHOIO 3/1IeMeHTa unm 6atapen.

6.1.6 Moacuctema nsamepeHus n cbopa gaHHbIX

Mopcuctema msmepeHus u cbopa faHHbIX B COOTBETCTBUM C 3@[aHHbIM METOAO0M nosiyyaeT W 3anucol-
BaeT Temnepartypy, TOK, HanpsXeHue, CKOPOCTb NOTOKA aHOAHOrO rasa, CKOpPOCTb MOTOKa KaToAHOro rasa B
cbopoyHOii eguHMLEe 13 TONJIMBHOTO 3/1IeMeHTa uan 6arapeun, a Takke No XesaHuio MOXeT 3anucbiBaTb YC/0-
BUSI OKpyXawlLien cpegbl (TemnepaTtypy, OTHOCUTE/IbHYHO BAAXHOCTb U aTMocgpepHoe gaBneHue). MNMpu Heob-
XOAMMOCTN B COOTBETCTBUY C yKa3aHHO! METOANKOW PerncTpupyroTca MexaHnyeckas Harpyska, npuaoxeHHas
K TONJIMBHOMY 3/1EMEHTY, Temnepartypa, CocTaB U AaB/leHMe KaToAHOro M aHOAHOro ras3oB, CKOPOCTb MOTOKAa,
cocTaB, Temnepartypa v AaB/ieHMe OTXOAALWMX ra3oB aHoja U Katofa, AaHHble 06 3/1eKTPMYECKOM MMMnefaHce
cH60pOYHOW efnHULbI U3 TOMIMBHOTO 3/1IEMEHTa nnn 6atapen u T. 4.

6
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6.1.7 Moagcuctema 6e30nNacHOCTK

Mopcuctema 6e3onacHOCTM (PYHKLMOHUPYET Kak OEeTEeKTOp U CUrHanm3aTop HeucnpaBHOCTEW B UCMbI-
TatenbHO CUCTEME Ha OCHOBE 3apaHee 3afaHHblX napameTpoB W KpuTepueB. Ecnu oHa ob6HapyxuBaeT
Cepbe3Hyl HeucnpaBHOCTb, TO A0/DKHA NPOUCXOAUTbL aBTOMaTuyeckas ycTaHOBKa 6e30MacHOro pexuma uc-
nbiTaTenbHOl cuctembl. AHOA AO/DKEH ObiTb NPOAYT WUHEPTHbIM ra3oM, Hanpumep a3oTOM, KOTOPbIA Takke
MOXeT cofiepXaTb BOAOPO B KOHLEHTPauuMsAX HUXe HUXHEro npegena BocnjiamMmeHAemMocTu.

6.1.8 MoacucTema ynpaB/IEHUS MEXaHWYECKOW HarpysKoii

JononHutenbHaa nogcuctemMa ynpasBfieHUS MEeXaHWYeCKOW Harpys3koin perynvpyer MexaHW4yeckyl Ha-
rpysky, npuknagbiBaeMyl A58 YBE/IMYEHUA KOHTaKTa MeXxAy KOMMNOHeHTaMu B COOpPOYHON efuHuue u3 To-
NAVBHOIO 371eMeHTa unn 6atapeun. NMoacncrtema fo/xHa ObITb 4OCTATOYHO MOLLHOM, YTO6bI 06ecneunTb Tpe-
6yemMyt0 MexaHW4ecKyl Harpysky B yCNOBUAX UCNbITAHUI U NOAAEPXNBATb €e Npu 4ANTEeNbHOR akecnayaTauuu.

6.1.9 Mopgcucrtema ynpassieHNa gaBsieHMEM rasa Ha aHo4e n Katoge

JononHutenbHaa noacuctema ynpas/ieHUSA faB/ieHUEM aHOAHOro W KaToAHOro raso.s, KOTopas perynu-
pyeT faBfieHue 3TuX rasoB C NOMOLLbIO KfanaHa peryiiMpoBaHns 06paTHOro AaBfeHus U T. 4.

6.1.10 Mopgcuctema ynpaBJ/ieHUS UCNbITaTENIbHON CUCTEMON

Mopcuctema ynpaBfeHWs MCNbITaTeNbHON cucTemoli obecneyMBaeT WHTETPMPOBAHHOE ynpaBieHue
KaxxAol noACMCTEMON ynpaBfieHMs U NOACUCTEMON cbopa AaHHbIX.

6.2 MakcumasibHOe OTK/IOHEHNE KOHTPOJIMPYEMbIX MNapamMeTpoB B ncnblTaTeNbHOW cucteme

JonycTnMoe OTK/IOHEHWE ANS KAXA0ro KOHTPO/IMPYEMOro napamMeTpa B UCMbITaTe/IbHON cucteme A0s1x-
Hbl MonagaTh B C/eAyllne UHTePBasbI:

B cnyyae perynnpoBaHua CU/bl TOKa: cuna ToKa: *1 % OTHOCWUTE/IbHO TOYKM HOMMHaNbLHOro
3HaveHus;

B cnyyae perynmpoBaHua HanpsaXeHUs ToKa: HanpsaxeHue Toka: 1 % OTHOCUTE/IbHO 3a[aHHOro 3Ha-
yeHus;

Temnepartypa: +1,0 % OTHOCUTENLHO 3a4aHHOI0 3HayYeHus.

MpumMmedyaHne 1— OTKIOHEHVE TeMnepaTypbl OT YCTAHOB/IEHHOrO 3HaYeHUs1 MeHee YeM Ha =5 °C* 6yaeT no-
BbILLaTbL BOCMNPOWN3BOANMOCTb;

CKOpOCTb MOTOKA aHOAHOrO M KaTo4HOro rasa: +1 % OTHOCUTENIbHO HOMWHA/ILHOTO;
CocTaB aHOA4HOrO rasa: +2,0 monb % ana H2, N2;

+2,0 monb % gna CO, C02, CH4;

+5,0 monb % ang H20 (KoHueHTpauus BOASHOrO napa);
B cnyyae yBnaxHeHuss 6ap6oTepom uam pas- LNna TemnepaTtypbl KOHAeHcauun +1 °C.
Gpbl3rmBaTenem:

MpumevyaHne 2— lMpu KOHLEHTPaLuM BogsHOro napa 6onee 10 monb % cuctema 6apboTpoBaHns (pa3bpbi3-
rveatesns)) MOXeT NPUBECTU K YBEIMYEHMWIO MOTPELLHOCTY;

CocTaB KaTtofHOro rasa: +1,0 monb % OT HEO6XOANMOWA LLeNeBON KOHLEeHTpauuu 0 2;
Ecnu Heo6xoAuMMO KOHTpPOAUpOBaTb AaBsieHusi 11 % OT ykasaHHbIX YC/IOBWIA, Korga faB/ieHne B yKas3aH-
aHOAHOro M KaTo4HOrO rasoB, TO OTK/IOHEHME AaB- HbIX YC/I0BUSAX paBHO wnau 6onbwe, yem 0,3 MMa, un He
NleHnss aHOAHOro M KaToAHOro rasoB [O/KHO co- 6onee 3 klMa, Korga pgaBsieHWe B yKasaHHbIX YCN0BUAX
CTaBNAThb: MeHbLe, yem 0,3 MlMa.

7 Tpnbopbl 1 MeToAbl N3MepPEHUsI

7.1 O6Wwune NoNoxXeHns

CpeficTBa M3MEpPEHUst A0/MKHbI COOTBETCTBOBATL TPe6oBaHUAM 7.2. Kak MUHUMYM, JO/XKHbl 6bITh U3MeE-
peHbl CKOPOCTU MOTOKOB M COCTaBbl aHOAHOIO M KaTOAHOIO ras3oB, a Takke Temnepartypa, HanpsKeHue u Tok
c60poyYHOli eAuHNLbI U3 TOMIMBHOTO 3/1EMEHTa UK G6atapen. JonoNHUTENbHbIE U3MEPEHUS A0/XKHbI NPOBO-
AWTbCA B 3aBUCMMOCTY OT NapameTpoB W/UAWN YCOBUIA UCMbITaHWii. HekoTopble 13 cneaylolmx napameTpos,
yKasaHHbIX B 7.3 Unu 7.4, MOTYT He U3MepsATbCA B cayyae, ecniv c60poyHast eauHuLa M3 TONSIMBHOIO 3N1eMEH-
Ta Unn 6aTapeun He umeeT nopTa AN O0TBOAA aHOAHOrO WU KaTOAHOTO rasa.

B opurmHane gokyMeHTa eavHuua TemnepaTypbl 0603HaYaeTcs B «KenbBuHax», Ho °C =K
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7.2 TMorpewHoCTb Npunodopa

PacwunpeHHas norpewHoCcTb KaXa0ro U3 cpeacts namepenunii (koachdguymeHT oxsata K = 2) Ha MOMEHT
Kanm6poBKM UMM OLEHEeHHasl No Knaccy cpeacTBa M3MepeHuii go/mkHa yaoBAeTBOpPSAThL cneaylowmnm Tpebosa-
HUAIM:

MpumevyaHune — KoathdpuumeHT oxsata onpegeneH B ISO/IEC Guide 98-3.
Tok: +1 % OTHOCUTENbHO HOMWHA/LHOTO;
HanpsxeHue: +0,5 % oTHOCMTENbHO HPLL;
Temnepatypa: +1 % OT oTcyeTa nokasaHwuii,
CKOpOCTb NOTOKA aHOAHOro0 W KaTo4HOro rasos: +2 % OT pacyeTHbIX LaHHbIX;
[aBneHne aHO4HOrO U KATOL4HOrO ra3os: 11 % OT cpefHero 3HauYeHns nokasaHwuii;
CocTaB aHO4HOro rasa: +2,0 monb % gna H2, H20 un N2;

+1,0 monb % gna CO, C02wn CH4;

CocTaB KaTtoAHOro rasa: +0,3 monb % gna 02 (B cmecu ¢ N2).

7.3 AHOAHBbIN ras

7.3.1 CKOpOCTb NOTOKa aHO4HOro rasa

CKOpOCTb NOTOKA aHOAHOro rasa Jo0/hkKHa U3MeEPATLCA C NOMOLLbIO MacCoBbIX PacxofoMepoB, 06beM-
HbIX UNN TaxoMeTpuyecknx. Pacxogomep A0/HKEH BbIGUpaTbLCA € yyeToMm BuAa nogasaemMoro rasa, guanasoHa
CKOpPOCTW NMOTOKa M AONYCTUMOW NOrpewwHocT pacxogomepa. Ecnn namepenns npounssogarca no obvemy, 10
OHW JOJ/XHbI ObITb NEpecYMTaHbl B MAcCOBbIA pacxof NyTem M3MepeHua TemnepaTypbl U AaBfeHWsa rasa uim
ero naoTHocTu BO6AM3M pacrnonoxeHns pacxofomepos. lNMOrpewHoCcTb U3MEPEHNA ANA CyXMX rasoB AOJKHA
oueHuBaTtbca B cooTBeTcTBUMN ¢ MCO 5168 nnm NCO 7066-2.

7.3.2 CocTaB aHOAHOTO rasa

CocTaB aHOAHOTO rasa [0/HKeH U3MepsATbCA NPY U3MEPEHUN NPOM3BOAUTENIBHOCTU CO0POYHON eanHULbI
M3 TOM/IMBHOTO 3neMeHTa unn 6atapen. OAHaKO ecnm 3T0 HEBO3MOXHO, TO COCTaB aHOAHOrO rasa [O0JIKeH
6bITb U3MEpPeH B Npouecce NoAroToBKU K UCMbITAHUAM NPOU3BOAUTENBLHOCTU MPU TeX Xe YCNO0BUAX, YTO U Npu
caMuX UCNbITAHNAX TOMIMBHOTO 3/1IEMEHTA.

Korga aHogHbIli ra3 nogaeTcsa B COOTBETCTBUW C OLHWM W3 MepPeyuCs/IEHHbIX HUXE YC/I0BWUI, OT a) A0
d), n ecnu rasosas NNHMA MoJayn rasa He UMeEET peakTopoB, TakMX Kak pudopmep, U nogTeepxaaetcs,
4YTO cOCTaB rasa MeHsieTCA He3HauynTenbHO, COCTaB MOXeT OblTb paccyMTaH Ha OCHOBe Tabnuubl COCTaABOB,
npegocTaB/ieHHOM NOCTaBLMKOM rasa, U 3Ha4YeHWin, NoNYYEHHbIX C KaXA0ro pacxofomepa, B COOTBETCTBUU
¢ CO 6145-7:

a) nogaeTtcs O4HOKOMMOHEHTHbI ra3, Hanpumep BOAOPOA;

b) nNopaeTcsa CMeluaHHbIV ra3 u3BecTHOro cocrtaBa,

C) aHOAHbIA ra3 nogaeTcss MyTeM KOHTPOJMPYEMOro CMeLWBaHWSA ra3oo6pasHbiX KOMMOHEHTOB C MO-
MOLLbIO HECKOJIbKUX PErysiaiTopoB pacxofos;

d) rasbl nogalwTca KOMOMHaLMEN Bblle yKa3aHHbIX CNOCO60B b) u c).

Mpob6a aHoAHOrO rasa Ao/HKHa oTéMpaTbca BO6MM3N pacnonoxXeHus nopra nogaym aHoAHoro rasa B c6o-
POYHON eAuHUUe U3 TONJIMBHOIO 3NeMeHTa Win 6artapen W aHanu3npoBaTbCA C NOMOLbI MHAPaKpacHOW
CNeKTPoOCKoNMn, Macc-cnekTpomeTpa, ra3oBoro xpomarorpadga nunm noxoxero npuéopa. TpaHcnopTMpoBKa ra-
30BOW Npo6bl OT MecTa ee oT6opa A0 MecTa aHanuM3a AOJKHA OCYLL,EeCTBATLCA TakuM 06pa3oM, 4Tobbl cBe-
CTM K MMHUMYMY U3MeHeHus B cocTase. [pyn aToM maTtepuan, Temnepatypa, AvameTp v AnMHa rasonogsoja
LOJDKHBI ObITh TWATENbHO NoAo6paHbl, UTOObI CBECTM K MUHUMYMY U3MEHEHUS cocTaBa Npobbl B razonosoje
ana otéopa. MNpy Heo6XoA4MMOCTU ra3onofBof crefyeT HarpesaTtb, YTOObl U3bexarTb KOHAEeHcauuM BOASHOrO
napa.

Ecnu BOAAHON nap MOXeT NOBAMATbL Ha pe3ynbTaTbl N3MEpeHuid, yaansaiT Bo4y U3 rasoBoii npobbl unm
pa36aBnsalT rasoBylo Npoby aproHOM UM aHanOrMYHbIM UHEPTHLIM Fa3oM.

PesynbTar Takoro aHanusa Ana ra3oBoro KOMMNOHEHTA /, BbIPAXEHHbIA Kak Cr MO/b/M3, O/HKEH HOPMU-
poBaTbCA A1 NONYYEHUS HOPMUPOBAHHOW KOHLEHTpauunm Xr MOJb/MOSb, C UCMOMb30BaHWEM CrlefyloLLero
ypaBHeHUA:

-
X “ X/ (1)

roe Xyd npencrtaBnsieT co6oii CyMMY KOHLEHTpaLuuii Bcex ra3oo6pasHbiX KOMMNOHEHTOB ra3oB B aHasM3e.
8
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Fa3oaHanu3atop fAO/KeH OblTb OTKAIMGpOBaH C UCMONb30BaHWEM CTaHAAPTHOrO rasa C WM3BECTHbIM
MacCOBbIM COOTHOLUEHUEM.

MorpewHoOCTb M3MEpPEHNn fo/mKHa ObiTb OLueHeHa B cooTBeTcTBUM ¢ MCO 6974 (Bce yactun), MCO 6141,
NCO 6142-1 wam NCO 6143.

7.3.3 Temnepartypa aHOA4HOIO rasa

TemnepaTtypa rasa fo/hkKHa n3mepAaTbCca BOAM3M pacnonoXeHWs nopta nojaym aHo4HOro rasa B c6opou-
HOli eAuHMLE M3 TONJIMBHOTO 3/ieMeHTa uam 6arapen ¢ NOMOLLbI TepMonapbl WaM Tepmonapbl B 060/7104ke U
yANVHAKWeEero Tokonogsona Heob6xo4MmMoro Tuna u knacca B cootsetcTBum ¢ M3K 60584-1, M3OK 60584-3 nnm
M3K 61515. lNpu Hanuyum peaktopa, Hanpumep pudopmepa, HEO6XOAMMO Takke M3MepATb TemnepaTypy
rasa Ha BbIXofe W3 peakTopa.

MpumedyaHne — Mexay TemnepaTypoil CTEHKM rasonogsoga W TeMnepaTypoli rasa B o6beme MOryT ObiTb
3HauuTeNbHbIE pPa3NMuus.

Ecnu n3mepeHne TemnepaTtypbl rasa BO BpEMSA UCNbITAHUI NPOU3BOAUTENIbHOCTN TON/IMBHOIO 3/1EMEHTA
3aTpyfgHeHo, TO TemnepaTypa aHOAHOro rasa Ao/hkKHa 6biTb M3MepeHa BO BPEMSA NOATOTOBKM K UCMbITAHUAM
NPOV3BOANTENLHOCTU MPU TEX XE YCM0BUAX, YTO M MPU caMUX UCNbITAHUAX NMPON3BOAUTENILHOCTH.

7.3.4 [laBneHne aHOOHOIO rasa

[aBneHve aHOAHOrO rasa AO/HKHO M3MEPATLCA nepej NOPTOM Nojayn aHOAHOrO rasa B COOpoOYHON eau-
HULUE U3 TONJINBHOTO 3/1IeMEeHTa uan 6atapen ¢ NOMOLLbI0 OTKANMGPOBAHHOIO AaTyuKka faBfeHns, MaHoMeTpa,
Tpy6kn BypaoHa uaM aHanormyHoro npubopa. MameputenbHbili NPUGOp AO/MKEH OblTb PACNONIOKEH Takum
o6pas3om, 4TOob6bl NOrpewHoCcTb 6bl1a MUHUMANbHOW C y4eTOM MOTepb AaBfieHus B rasonofsoje, Temnepa-
Typbl rasonogsofa v Apyrux ¢aktopos. KoHaeHcaums BOASHOIO napa BO BPEMSA W3MEpPEHUA LOJKHA OblTb
UCkNYeHa. V3mepeHune paBneHUs MOXeT ObiTb BbINMOJIHEHO C MOMOLWbI A06aBNeHUs 0YeHb HeBONbLIOro
KonmyecTBa Cyxoro asota Wianm aHanorMyHoro rasa B rasonogsof B6M3N U3MepuTesibHoro npubopa.

7.3.5 CKOpOCTb NOTOKa aHO4HOIO BbIXO4ALLEro rasa

CKOpOCTb MOTOKA aHOAHOTO BbIXOAAWEro rasa AO/HKHA U3MEPATLCHA C MOMOLLbI0 MACCOBbIX, 06bEMHbIX
NN TaxoMeTpUYEeCKUX pacxofoMepoB noc/nie NpPUMeHeHUs cpefCcTB, NPenAaTCTBYWLWNUX KOHAEeHcauuu BOAbI,
BAUAKOWENA Ha CTabuIbHOCTb aHOAHOr0 rasoBOro MOTOKa, WM NoOc/e yhaneHus BOAbl W3 ra3oBOro MnoToka.
Ecnn n3mepeHus pacxoga aHOAHOIO BbIXOAALLEro rasa NpoBOAATCA HA OCHOBE M3MepeHus obbema, TO OHU
[O/MKHBbI 6bITb MepecyYnTaHbl B MacCOBbI/i pacxo nyTeM U3MepeHus TemnepaTtypbl U AaBfeHusa rasa uim ero
NNOTHOCTM BOGAM3M pPacnosioXeHns pacxofomMepoB. B kayecTBe anbTepHaTMBbl CKOPOCTb NOTOKA aHOLHOro
BbIXOAALEro rasa MoXeT OblTb paccyMTaHa No KOHUEHTpauusaM KOMMNOHEHTOB aHOAHOr0 BbIXOAALWEro rasa,
KOHLEHTpaununm MeTKU MU CKOPOCTU MOTOKa MeTKM nyTem fob6aBneHus B TeYeHWe MWHYTbl TOYHOTo KosmyecTBa
rasa, He cofiepxatierocs B aHO4HOM BbIXOAsLlIEM ra3e, B kayecTse MeTku. [azoaHannsartop fos/KeH 6biTb OT-
KannbpoBaH C UCNO/Ib30BAHNEM CTAHAAPTHOIO rasa C U3BECTHbIM MacCOBbIM COOTHOWEHMeM. lMorpewHocTb
U3MepPEHNin fonxHa 6biTb oueHeHa B cooTBeTcTBMM ¢ VNCO 6974 (Bce uvacTtu), MCO 6141, NCO 6142-1 wm
MCO 6143.

C oTpaboTaBlWNMK razamu cnefyeT o6pawarbCa OCTOPOXHO U3 coobpakeHunii 6€30NacHOCTN 1 OXpaHbl
OKpYyXalLein cpefbl, Tak KaK OHM MOTYT COAepXaTb BOLOPOS, YrapHbIil ra3 u yrnesonoposabl.

7.3.6 KOMMNOHEHTbI BbIXO4AWEro aHOAHOTO rasa

Mpo6a aHOAHOTO BbIXOAALLErO rasa fAo/HKHa oTompatbca B6AM3N pacnonoxeHusa noprta An8 0TBo4a aHOf-
HOro rasa B C6OPOYHOW eauHMLEe M3 TONIMBHOTO aneMeHTa unu 6atapeun. MNMpoba fo/mKHA GbITb MpoaHann3u-
poBaHa C MOMOLbIO MHppakpacHoro cnekTpopoTomeTpa, Macc-CrnekTpoMeTpa, ra3oBoro xpomarorpada wm
noxoxero npuéopa. Ecnu BoasHON nap MOXeT MOBAUATb Ha pe3ynbTaTbl U3MEpeHuii, HeobxoaumMo yaanuTb
BOAY U3 nNpo6bl rasa wav paszbasuTb Npoby rasa aproHoOM WM aHasnormyHbIM emy. Mpu nposefeHUn n3mepe-
HWii cnepyeT yaenuTb BHMMaHue martepuanam, Temnepatype, BHyTpeHHEMY AuaMeTpy 1 ANMHe ra3ononsoaa,
4yTO06bl M3MEHEHMA cOCTaBa rasa B rasonogBofe 6biM He3HauyuTenbHbIMU. B yacTHOCTU, NpyY HEOBXOANMMOCTM
rasonojsof cnefyeTt noforpesaTb, 4YTOoObl NPefOTBpPaTUTL KOHAEHcauulo BOAAHOro napa. FasoaHanusatop
[O/KEeH 6bITb OTKANMGpPOBaH C UCNONb30BaHNEM CTaHLAPTHOIMO rasa ¢ U3BECTHbIM MAcCOBbIM COOTHOLUEHNEM.

7.3.7 TemnepaTtypa BbIXOASLLIEro aHO4HOIO rasa

TemnepaTtypa BbIXOAALLEro rasa fo/KHa N3MepATbLCA BO/M3N pacrnonoxXeHus nopra A/s1a oTsofa aHOAHO-
ro rasa B C60pPOYHOI eanHULEe 13 TONIMBHOIO afilemeHTa navM 6atapen nytem Bbibopa Tepmonapbl WM TEPMO-
napbl B 060/104Ke N yANNHAKOLWEro TOKonoABo4a Heo6x04MMOro Tuna 1 kniacca B cootseTcTemmn ¢ M3K 61515,
M3K 60584-1 nnn M3IK 60584-3. Ecniv namepeHne Temnepartypbl rasa Bo BpeEMS UCMNbITaHWA NPOU3BOANTESb-
HOCTM TOMJ/IMBHOIO 3/1EMEHTa 3aTpyAHEeHOo, TO TemnepaTypa BbIXOAALWEro rasa aHofa f0/DKHA U3MepPATLCA BO
BpeMs MOArOTOBKN K UCMbITAHUAM NMPOU3BOAUTENLHOCTU MPU TEX Xe YC/IOBUAX, YTO M NPU CaMUX UCMbITAHUAX
NpPoOn3BOANTEIbHOCTH.
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MprmeuyaHne — Mexay TEMNEPATypoOil CTEHKM ra3o0MoABOAA WM TEMMEPATYPON rasa B 06bEMe MOryT GbiTb
3HAUUTESIbHBIE PA3/INYKSI.

7.3.8 [aBneHue BbIXOAAWEro aHOAHOIO rasa

[laBneHve BbIXOAALWEro aHOAHOIO rasa [O0/IKHO M3MEPATbLCA MOC/le PacrnosioXeHus nopra Afs OTBO-
Ja BbIXOAALWEro aHOAHOro rasa B COOPOYHOW efuHuLe U3 TOMJIMBHOIO 3femeHTa uam 6arapen ¢ NOMOLbIO
JaTunka faBneHus, maHomeTpa, Tpybkn BypaoHa unm aHanorMyHoro ycTpoictea. Vi3amepuTesnbHbll npubop
[O/DKEH 6biTb pacnosioXeH Takum o6pa3om, YToObl NOrpeLHOCTb 6blsla MUHUMABHON C yyeToM noTepb AaB-
NeHus B rasonofsofe, TemnepaTtypbl rasonogsoga (rasa) n Apyrux pakropos. KoHfeHcauns BOASHOTO napa
BO BPEMSI M3MepeHuii Jo/KHa ObliTb UCKIOUYEHa. Vi3amepeHne gaBneHUs MOXET 6biTb BbIMO/IHEHO C MOMOLLbIO
[o6aB/ieHNsi O4YeHb He6OsIbLIOIo KOJSIMYecTBa Cyxoro asoTa WM aHas/lorMyHoro rasa B rasonofsof B6/M3n us-
MepuTesnibHOro npuéopa.

7.4 KaTtopgHblli ras

7.4.1 CKOpOCTb MOTOKa KaTto4HOro rasa

CKOpOCTb MOTOKa KaToAHOro rasa [0/HKHa U3MepATbCA € MOMOLbI0 MacCoBbIX, 06 bEMHBIX UMN Taxome-
TPUYECKUX pacxofomMepoB. Ecnn namepeHma npousBoAATCA Ha OCHOBE M3MepPeHWs o06bema, TO OHW [OJIKHbI
6bITb Mpeobpa3oBaHbl B MaccoBbI pacxog NyTeM M3MepPeHus TemnepaTtypbl ¥ AaBNE€HWA rasa Wav ero nnaot-
HOCTM BOMU3KM pacnosioXeHna pacxofomMepos. Pacxosomep fOMKEH BblOMPaTbLCA C YYETOM OXugaemoro gua-
nas3oHa CKOpPOCTW NOTOKa W JO0MyCTUMON NOrPelwHoCcTn pacxogomepa. MorpewHocTb Ao/KHA ObITh OLeHeHa B
cooTtBeTcTBUMN ¢ NCO 5168 nnm NCO 7066-2.

7.4.2 CocTaB KatogHOro rasa

[na onpepeneHna coctaBa KaToAHOIo ras3a Heob6xo4MMO M3MePUTb KOHLEHTpauuio Kucaopoga c no-
MOLLbIO Ta30BOr0 xpomartorpadda unm M3MepuTens KoHUeHTpauuu kucnopoga. KaTtogHblii ra3 [o/mKeH co-
CTOATL M3 yucToro (6e3 macna) cxartoro sosgyxa wunuM 6ansioHHoro rasa. Ecnu ucnonbsyetca 6annoHHas ra-
30Basi CMeCb, TO MOXHO MCMNONb30BaTh 3HAYEHUA, yKa3daHHble B cepTudukare ee coctaea, npefocraB/isemMble
nocTaBLUKOM rasa. MorpewHocTb Npudopa Ao/MKHA ObITb OLeHeHa B cooTBeTcTBUMN ¢ NCO 6974 (BCce vactu),
NCO 6141, NCO 6142-1, NCO 6143 nnn NCO 6145-7.

Mpy He06X0A4MMOCTN U3MEPEHUSA BNIAXHOCTU CneAyeT UCMNo/b30BaTb M3MEpPUTESb TOUYKN POCbl, N3MEpPU-
TeNb COAepXaHWs BOAbl WAW rasoBblii XpomaTorpad), KOHTPOAMPYS NpW 3TOM TemnepaTtypy rasa s npegot-
BpalleHUsa KOHAeHcauun BOAAHOro napa.

7.4.3 TemneparTtypa KaTtogHOro rasa

TemnepaTypa rasa fo/xHa M3MepsATbCs B6U3M pacnonoXeHns nopta nojaynm KatogHoro rasa B c6opouy-
HON eguHMLE U3 TONJIMBHOTO 3NleMeHTa v 6atapen nytem Bbibopa TepmMonapbl UM Tepmonapbl B 060/104Ke
N yaANVHAKUWEero Tokonogeoaa Heob6xoanmmMoro Tuna u knacca B cootBeTcTBum ¢ M3K 60584-1, M3K 60584-3
nnm M3K 61515.

MpumeyaHne — Mexay TemnepaTypoii CTEHKM ra3onogsoga W TemnepaTypoli rasa B o6beme MOoryT ObiTb
3HAUUTE/IbHbIE Pa3INYUs.

Ecnu nsmepeHve Temnepartypbl rasa BO BpeMS UCNbITAHUA NPOU3BOAMTENIbBHOCTN TOMIMBHOIO 3/1eMeHTa
3aTpyAHEHo, TO TeMmnepartypa KaTo4HOro rasa Ao/kHa OblTb M3MepeHa BO BpPeMs MOATOTOBKM K UCMbITAHWUAM
NPOV3BOANTENLHOCTU MPU TEX Xe YCMO0BUAX, YTO U MPU caMUX UCMbITAHNAX NMPOU3BOANTENILHOCTY.

7.4.4 [laBreHue KatogHOrO rasa

[aBneHve kaTtogHOrO rasa usmepseTcs nepef NOPTOM Mojayn KatoAHOro rasa B cCOOPOYHON eguHuue
M3 TOM/IMBHOIO 3neMeHTa uan 6arapen € NOMOLWbIO fJaTyvMka fAaB/ieHUs, maHomeTpa, Tpy6ku bypgoHa wamn
aHasnormyHoro ycrtpoiictea. MsmeputenbHblil npubop Ao/mKeH 6biTb pacnosioxeH Takum o6pasom, 4To6bl Mno-
FPEWHOCTb 6blla MUHMMANIbHOW C y4eTOM MOTepb AaB/ieHWs B rasonojsoge, TemnepaTypbl rasonogsoga u
Apyrux cakropos.

7.4.5 CKOpPOCTb MOTOKa KaTo4HOro BbIXOA4ALLEero rasa

CKOpOCTb MOTOKa Kato4HOro BbIXOAALWErO rasa A0/HKHa U3MEPATbCA C NOMOLLbIO MAacCoBbIX, 06 bEMHbIX
NN TaxoMeTpUyecKknx pacxofoMepoB Mocne oxnaxaeHua rasa. Ecnv namepeHus pacxofa KaTtogHOro BbIXO-
AsWwero rasa Npon3BoAATCA HA OCHOBE U3MepeHUss 06beMa, TO OHW JOJKHbI OblTb NMepecynTaHbl B MacCOBbIi
pacxof nytemMm uM3MepeHus TemnepaTypbl U AaB/I€HUA rasa WM ero nJoTHOCTU BOMU3WM PacnosioXeHus pac-
xogoMepoB. Pacxogomep BblbupaeTcs € y4eTOM OXMAAeMOro gumanasoHa pacxofoB M AONYCTUMOWR norpe-
HoCcTM npub6opa. MorpewHocTb nNpubopa fo/xHa 6bITb oueHeHa B cooTBeTcTBuUM ¢ NCO 6974 (Bce 4yacTu),
NCO 6141, NCO 6142-1, NCO 6143 nnn NCO 6145-7.

10



FOCT P M3K 62282-7-2—2024

7.4.6 KOMNOHEHTbI BbIXO4ALWEro KaTo4HOro rasa

Ona onpepeneHns coctaBa BbIXOAALWEro KaTOAHOMO rasa KoHUeHTpauus kucropoga A0/HKHA U3MepATh-
CSl C MOMOLLbI0 ra30BOro xpomarorpada uam nsMmepuTens KoOHUeHTpauum Kkuciopoga nocne oxaaxaeHus rasa.
Mpn HEo6X0AUMOCTM W3MEPEHUS KpaliHe HU3KOW KOHUeHTpauuu BOAbl cnefyeT MCNoNib30oBaTb M3MEpPUTENb
TOUYKU POCbI, NBMEPUTENb COAEPXAHUA BOAbI UM Fra30Bblii XpomaTorpad), KOHTPONPYS TeMnepaTtypy rasa gns
npefoTBpalleHns KoHAeHcauum BOASAHOIO napa.

7.4.7 TemnepaTtypa BbIXOo4sLero KatTogHoOro rasa

TemnepaTtypa BbIXO4ALLEro KaToAHOrO rasa [0/HKHa U3MepATbCA BOMU3U pacnonioxeHus nopTa gns oT-
BOJAa KaTOAHOrO rasa c60poYHOM eAnHULbl M3 TOMJIMBHOTO 3/IeMeHTa uan 6atapen nytem nogbopa Tepmona-
pbl N TepMonapbl B 060/104Ke U YANUHAKOWEro TokonoAsoAa Heo6Xxo4MmMoro Tuna u knacca B COOTBETCTBUM
¢ M3K 60584-1, M3K 60584-3 nnn M3K 61515. Ecnn namepeHne TemnepaTtypbl raza Bo BpeMS UCMbITaHUN
Npon3BOAUTENIBHOCTM TOMNJIMBHOIO 3/1IeMeHTa 3aTpyAHEHO, TO TeMnepaTtypa BbIXO4ALWEro rasa karoga fo/1xHa
M3MepATbLCA BO BPeEMS NMOATOTOBKA K UCNbITAHUSAM MPOU3BOAUTENBHOCTU NPU TEX XEe YCNOBUAX, YTO U Npu ca-
MUX UCMbITAHUAX NPOU3BOAUTENILHOCTU.

MpumMmedyaHne — Mexay TemnepaTypoil CTEHKM rasonogsoga W TeMnepaTypoli rasa B o6beme MOryT ObiTb
3HaAUUTE/IbHbIE Pa3NNUUS.

7.4.8 [laBrieHne BbIXO4SAWEro KatogHoOro rasa

[JaBneHne BbIXoAALLEro KaTo4HOro rasa AO/HKHO U3MEPATbLCHA NOC/ie pacnosioXeHna noprta a8 oresoga
BbIXOASALLET0 aHOAHOTO rasa B CO0OPOYHOWN efnHuLEe U3 TONSIMBHOTO 3/1IEMEHTA UMM 6aTapen ¢ MOMOLLbIO faTyun-
Ka JaBfieHus, MaHoMeTpa, Tpyokn BypaoHa nnm aHasiorMyHOro ycTpoictea. MiamepuTenbHblil npubop AOMKEH
6biTb pPacnosioXeH Taknm 06pa3oM, 4YTOObI MOTPELHOCTh Obl/la MUHUMA/IBHOW C y4eTOM MNoTepb AaBfIEHUS B
rasonogsoje, Temneparypbl razonogsofa v Apyrux pakropos.

7.5 BbIxogHoe HanpshxeHue

BonbTMeTp A0/KEH MOAKMOYATLCA K MEecTaM M3MEepPEeHUs HanpsKeHus, Kak onucaHo B NyHKTe 5. M3me-
peHHoe Takum 06pa3oM HanpsiKeHWe AO0/IKHO CUMTATbCS HaNpPs)KeHUWEeM Ha TOM/IMBHOM 3/IEMEHTE unu 6aTta-
pee. CoeAnHUTENbHbIN Kabesb AOMKEH ObiTb AOCTATOYHO MPOYHBLIM AN YCNOBUIA UCNbITAHWIA.

7.6 BbiIxogHOW TOK

ManbBaHOCTAT UM 3N1EKTpUYecKas Harpyska, coefMHeHHas c TOKONoABOAaMU, Kak ONMcaHO B NyHKTe 5,
n/Mnn N3mepuTeNnem ToKa, TakKMM Kak WYHTUPYHOLWNA pe3ncTop, pacnosiIoXeHHbI B TOKOBOM LLENU, AOKHbI UC-
Nosib30BaTbCA A/19 U3MEPEHUsa Toka NyTeMm nepefayun ero BbIXOLHOIO0 CUrHana Ha M3MepuTesibHbll unu peru-
cTpupywownii npnéop. CoeguHMTENbHbIN Kabenb AO/MKEH UMETb COOTBETCTBYKOLME MaTepuanbl U reoMeTputo
C yYeTOM YC/IOBUIA UCMbITAHWIA U BO3MOXHOIO NafeHna HanpskeHus Ha kabene.

7.7 TemnepaTypa B c60pOUYHOI efuHMLE U3 TONSIMBHOTO 3/IEMEHTA WU GaTapeu

Tepmonapa wauM Tepmonapa B 060/104Ke U yANVHSAOLWEro TOKONogBoAa Heo6xo4MMOro Tuna u knacca
OOMKHbI 6bITb BbiOpaHbl B cooTBeTCcTBMU ¢ MOK 60584-1, M3K 60584-3 nnn M3K 61515. OHU fONXKHBI ObITh
pasmelleHbl B TOUKE WU3MEPEHUA TemnepaTypbl, Kak OnuMcaHo B MyHKTe 5, U coefuHEHbl C perucTparopom
JaHHbIX WM aHa/IOTUYHbIM YCTPOCTBOM A/1 n3mepeHus. Ecnn umeetcsa 60/s1ee OAHON TOYKM A1 U3MEPEHUS
TeMneparTypsbl, TO Temnepartypa cO0pku u ee pacrnpefesieHne A0/IKHbl 6bITb MOJ/yYEeHbl pacyHeTHbIM MEeTO0M,
pekoMeHAO0BaHHbIM MPOU3BOAUTENEM.

7.8 MexaHuuyeckas Harpyska

MexaHunyeckas Harpyska M3MepsieTcsi B COOTBETCTBMM C MPUIOXKEHHbIMU pPEKOMeHAaLusiMu MpPon3BO-
antens.

7.9 TOnNHbIVM nmnegaHc

MonHblli MMNeaaHc cOGOPOYHON eAVHULBLI U3 TOMJIMBHOTO 3NIEMEHTa Win 6aTapen A0/IKEH U3MepsTbCs
nn6o MeToAoM MMNedaHca NepeMeHHoro Toka, 1160 MeToAoM MpepbiBaHUs Toka. [ns o6ecnedyeHns BbICOKO-
ro KayecTBa [aHHbIX BO BCEM WCC/IeAYEMOM fuanas3oHe 4acToT LO/KHA MCMNO/Ib30BaThbCA COOTBETCTBYHOLLAS
n3MepuTesnibHas NnHUs.

n
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7.10 YcnoBusa oKpyXxatoueil cpegbl

Mpn onpegeneHnn ycnoBuii OKpyxarwlulen cpegbl M3mMepstoTcs TemnepaTtypa, AaBNeHne N OTHOCUTENb-
Hasi BT@AXXHOCTb OKpyXatwllei cpegbl. IHTepBan 3anvMcu AO/DKEH COOTBETCTBOBATb 3HAYEHMWIO, YKAa3aHHOMY B
MNCO 8756, nim O6bITb MEHbLLE.

8 MoparoToBKa K TECTUPOBAHMIO

8.1 O6uwme NnonoxeHus

Tun TecToBOi CO60POYHONM eAnHULbI U3 TONIMBHOIO a/ieMeHTa uam 6atapen, KoanyecTso o6pasuyos, na-
pameTpbl U yCNOBUSA UCNbITaHWIA [O0MKHbLI GblTb ONpeaeneHsbl.

Kaxpoe cpeAcTBO U3MepeHuii AO/MKHO 6biTb NPOBEPEHO Ha NpeAMeT ero nocnegHeli kKannébpoBku, Mo-
TPELIHOCTUN B YCNIOBUAX KaNMBPOBKM, OLEHKN Kacca TOYHOCTM CpeAcTBa M3MEpeHus, a Takke 3aBMCUMOCTM OT
YCNOBUIA OKpyXatowen cpeabl 4715 OLEHKN MOTPELWHOCTN CPeAcTB M3mMepeHuii. Metog 1 yactoTa KaimbpoBKuU,
a Takke 3ameHa npubopa AO/MKHbI ObiTb pa3paboTaHbl Takum 06pa3oMm, YTOObI MCKAKYUTL YBENUYEHME MNO-
TPELHOCTN M3MEPEHMNIA.

[onxHbl 6bITb MPOBEPEHbl KOMMOHEHTbI AHOAHOFO M KaTOAHOrO rasoB WM WX OCHOBHble npumecu. Kak
onucaHo B MYHKTe 7, MPOBOAMTCS NpefBapuTesibHOE UCMbiTaHWe cocTaBa M TeMmnepaTypbl rasos, 4Tobbl y6e-
OWUTbCS, YTO COCTaBbl ra30B YCTaHOBJ/IEHbI B npegenax npeanosiaraemMoii NOrpewwHoCcTn 1 4YTo Temnepartypa
nogaBaemMoro rasa He B/AUSIET Ha TemnepaTtypy cbopku. [anee npouegypa UCMbITaHUA, YCNOBUS UCMbITAHWA
N KPUTEPUU OLLEHKM CTABGU/IbHOTO COCTOSIHMA ONpPeaensitoTCs Ha OCHOBaHWWM Pe3ynbTaToB NpenBapuTesibHbIX
UCNbITAHUA 1 APYTMX PaKTOpPOB.

8.2 CrtaHgapTHble ycnoBus ncnbiTaHUI n ananasoH McnbliTaHUN

CTaHgapTHble YyCNOBWS MUCMNbITAHWI WM TUMOBbIE AManas3oHbl UCNbITAHUA, PeKOMeHAOBaHHble NMPOW3BO-
AuTenem, AO/IXKHblI ObITb YUYTEHbI 418 C/eAYLWNX napamMmeTpos, YTobbl onpeaeninTb YC/10BUA U AnanasoH uc-
NbITAHWIA:

a) TemnepaTypa c60pOYHOI eAnHNLbI M3 TONJIMBHOTO 31eMeHTa unn barapew;

b) gonyctumoe pacnpegeneHune temnepaTtypbl COOPOYHON eAnHULblI M3 TOMSIMBHOMO a/ieMeHTa nan 6a-
Tapen (NpY HaNNYMN HECKONIbKUX TOYEK U3MEepPEHNUS);

C) CKOpOCTb MOTOKa aHOAHOrO rasa;

d) cocTtaB aHOAHOrO rasa,;

€) [aBfieHne aHOAHOrOo rasa;

f) ckopocTb NOTOKa KaTOA4HOrO rasa;

) cocTaB KaTogHOro rasa,;

h) paBneHue kaTtogHOro rasa;

i) adppeKkTUBHLIA KO3 PULNEHT yTUAmM3ayum ToNInBea;

i) ahdeKkTUBHBIN KO3 DULNEHT yTUNMU3ALNUN KACTOPOAA,;

K) TOK WM NNOTHOCTb TOKA;

) MMHMMaNbHOE HanpshKeHue Ha CO0POYHON efuHuLe U3 TONSIMBHOTO 3fieMeHTa uan 6aTtapeu;

T) MUWHMMaNbHbIA TOK B COOPOYHON eAnHULEe 13 TOMJIMBHOIO 3/1IeMeHTa nnm 6atapen (NpuM NOCTOSHHOM
appekTMBHOM KO huuneHTe ytunmsauum Tonnmea, nogpobHee cMm. npunoxeHuve E);

n) MakCcMMasibHbll TOK B COOPOYHOI efnHuLE U3 TONJIMBHOTO 371eMeHTa uan 6aTtapen (Mpu NOCTOAHHOM
aphekTuBHOM KOahhurumeHTe yTunmsauum tonamsea). MNMpu npeBbIlEHNN 3TOTO 3HAYEHNS BO3MOXHbI MOBPEX-
JeHusa n3-3a Ype3MepHOW aerpajauunu;

0) MexaHu4yeckas Harpyska.

8.3 KOMMOHEHTbI 1 NpuMecn aHOLHOTO N KaTOA4HOro ra3oB

Ecnn ons nNpurotoBfeHMs aHOHOrO rasa WCMo/b3yHTCS rasbl, TO CTENeHb YNCTOThbl W COoAEepXaHue oc-
HOBHbIX KOMMOHEHTOB U NpUMeceit KaxAoro rasa nNpoBepsiloTcs No Tabsmuam COCTaBOB, NMPeoCTaBiAeMbIM
COOTBETCTBYIOLMMI NOCTABLIMKAMM FA30B, AU NyTeM UX aHanu3a. ECnu aHoAHbIV ras NponM3BOAUTCS U3 XUf-
KOro TOM/MBa, TO ero NJ0THOCTb, CoAepXaHue yrnepoaa, BoAopoda M KUC/MopoAa, a TakkKe cofepxaHue npu-
Meceil, Takux Kak cepa, NpoBepsaloTcs no Tabnuue coctaBa, NPeAoCTaB/IEHHON NOCTABLIMKOM rasa, Uam nyTem
aHanusa B cooTeeTcTBMM ¢ NCO 12185.
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UncToTa KOMMOHEHTOB U OCHOBHbIX NMPMMECER KaTo4HOro rasa AO/MKHbl ObiTb NMPOBEpeHbl No Tabnuue
cocTtaBa, ony6/IMKOBaHHOW NOCTaBLMKOM rasa, Wi nyTem ero aHanmsa. Ecnu ncnonb3yeTcs komnpeccop, To
cXaTtblil BO34yX A0/MKEH OblTb OUMULLEH OT Macna u TBepAblx YyacTtuy B cootsetcTBum ¢ NCO 8573-1.

Pe3ynbTar kaxgoli NpoBEepKM UNN aHanui3a AO/KEH ObiTb ONMCaH B NMPOTOKO/E MCNbITAHUIA.

8.4 OcHoBa npoueanypbl TECTUPOBaHUA

YcnoBus 3anycka, TakMe Kak CKOpPOCTb HarpeBa U YCMoBUS OKpYXaloll e cpefbl BO BpeMs npouecca Ha-
rpeBa, COCTOSHME aHoAa (T. e. CTeNeHb BOCCTAHOBNEHUS OKCUAA HUKENS 40 HUKENS), a TaKke YCI0BUS BbIK/O-
UeHusl, TakMe Kak CKOPOCTb OXMaXAEHUsI U YCNOBUS OKpyXalolwei cpeabl BO BpeMs npouecca OXJax4eHus,
[LO/IXHbl OCHOBbLIBATLCSA HA PEKOMeHJauusx Npon3BOAUTENS UK pe3ynbTaTtax NpeaBapuTesibHbIX UCMbITaHWIA.

8.5 MNopTBepXaeHNe ycaoBUiA cTapeHnsa ycTpocTBa

YcnoBusa ctapeHna c60poYHOIt eanHMLbl U3 TOMIMBHOTO 3N1E€MeHTa WK 6aTtapeun A0oMKHbI onpeaensTbes
Ha OCHOBEe nyIOBVII7I ANna CTapeHunda, pekoMeHaoBaHHbIX Npoun3BoanuTesnieM, a TakXke npeaBapuTesibHbIX UCNbI-
TaHWiA, KOTopble A0/KHbI OblTb NPOBEAEHbl A4NA 06ecnevyeHnss He3HAUYUTENbHOro gpelitha BbIXOAHOTO curHana
Ha MOMEHT U3MeEpPEHUS.

8.6 MoaTBepXAeHne KputepueB CTabU/IbHOIO COCTOSAHUS

YpoBeHb [0MNYCTUMbIX OTKIOHEHWI [O/MKEH ObiTb onNpeAeneH A5 BbIXOAHOIO TOKa UMM BbIXOAHOTO Ha-
NpsHXKeHnsi c60pOYHOW efuHMUbI M3 TOM/IMBHOTO 3/IEMEHTa WA GaTapen, a KpUTepuu OLEHKM CTabunibHOro
COCTOSIHMA AO/IKHbI 6bITb ONpeAesieHbl NyTeM NpefBapuTesibHbIX U APYIUX UCMbITAHWUNA.

KpuTepumn oueHKn cTabuibHOTO COCTOSIHUA A0/KHbI 6bITb ONMCaHbl B MPOTOKO/IE UCMbITAHWIA.

8.7 MeTtop c6opa faHHbIX

MpeaBapuTesibHblE WCMbITAHUS CrieAyeT NPOBOAUTL, NMPUHUMAsi BO BHMMaHUEe U3MEHEHUS KaXAoro us-
MepsieMOro napameTpa 1 4acToTbl 3anucy AaHHbIX KaXA0ro naMeputesibHoro npuéopa, B TOM yucne Ans Toro,
uyTo6bl ONpPeaennTb CKOPOCTb 3aNUCK AAHHbLIX, UHTEPBAS 3AMUCK AaHHbIX U KOJIMYECTBO M3MepeHuii. HTep-
BaJ1 3aNVCX AaHHbIX AO/MKEH OblThb AOCTATOYHO KOPOTKMM (Hanpumep, 1 cek.), 4To6bl Ha6lAaTh U3MEHEHNUSA
n3MepsieMoro napamMeTpa C LOCTATOYHbIM paspeLlieHMeM MNo BpeMeHU. Yucno 3anuceil faHHbIX 1M NOBTOPOB
O[IHOTO U3MEepPEeHNs A0/MKHbI OblTh BbiGpaHbl TaKMMM, UTOGLI 06U Nepuos usMepeHuii 6bll 3aMeTHO AJIUH-
Hee, YeM OCHOBHOIi LMK/ N3MEpPEeHUs KaXAoro TeECTUPYEMOro napameTpa.

9 Tpouenypa TecTmpoBaHuA

9.1 HacTporika

Mpoueaypa HACTPOWKN UCMbITAHUA AO/MKHA BKAKYATh:

a) NpoBEpPKY KaXXAOW cuUCTeMbl ynpaBfeHUs WM U3MepeHus Ha npefmeT BO3MOXHON yTeukun. CyuiecT-
ByeT MHOXECTBO METOAO0B MPOBEPKM TEPMETUYHOCTM, TaKMX KaK BblAepXKa nog AaBNEeHWEM W TesineBble
Teyenckatenu. Bolbop mMeToga 3aBUCUT OT MCMNOJIb3YyeMOro ob6opygoBaHus. MpaBuabHOCTbL paboThl ucnbiTa-
TenbHOro o60pyaoBaHuA AO/HKHA ObiTb MPOBEpeHa MyTeM CPaBHEHWS €ro XxapakTepucTuK C napameTpamu,
yKasaHHbIMW B NYyHKTE 7.2;

b) NOArOTOBKY COOPOYHON eAuHULUbI U3 TONAWBHOIO 3/lIeMeHTa uanm 6arapeun, cocToslen wu3
TonnueBHoro(bix) anemeHTa(os). NMpoBefeHne ra3onoaBoA0B, MHTEPKOHHEKTOPOB, TOKOCHEMHUKOB, U30/1SLUN
W ApYyrnX KOMMNOHEHTOB OCYLLECTB/ISETCSA B COOTBETCTBMM C METOAMKON 1 NpoLeaypoi c60pkn, peKOMeHA0BaH-
HbIMU Mpou3BoAuTeNeM. Vi3MepeHne CONPOTUBIEHUS MeXAYy TOKONOoABOAALWMMU TOYKaMW Katoja W aHoaa,
nepen nNoAKAOYEHMEM TONJIMBHOIO 3/1eMeHTa uauM 6atapen K McnblTaTeNbHOMY CTEHAY MPOBOAAT A5 TOro,
4yTO6bl ONpPEeaenuTb OTCYTCTBUE KOPOTKOTO 3aMbliKaHUs. Vi3aMepeHne CONMPOTUBEHUS MeXAy ToYKkaMun nsmepe-
HUA HaNpPsHXXeHUs Ha TOMJIMBHOM 3/1€MEHTE OCYLLeCTBASieTCA 415 onpefefieHnsa Hannuus 3/1eKTpUYeckon m3o-
nagymn. NMpoBoaAaT n3mepeHne ConpoTUBNEHUA MeXAy TON/IMBHbLIMW 3/ieMeHTaMu. lonyyeHHble 3HaYeHus He
[OJ/DKHbI YKasbiBaTb Ha Ha/MuyMe KOPOTKOro 3aMblKaHWs, a HAo6OpOoT, AO/DKHbI COOTBETCTBOBAThb 3HAYEHUAM,
yKasaHHbIM NpousBoguTenem;

C) yCTaHOBKY COOpPOYHOII eanHNLbl U3 TONIMBHOTO 3/1IEMEHTa UM 6aTapen B nofcucTtemy Temnepartyp-
HOTO KOHTPO/A C MPOBeAEHNEM NPOBOAA A/ U3MEPEHMUS HANPSXEHUSA TOKONOABOAA, MEXaHNYECKON Harpysku
1 TepMonap, a Takke rasonofBoAoB ANA nojauyn u oTBegeHus rasa. oakntoyalT TOKONOABOLbI K COOTBET-
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cTBylOW MM nogcuctemam. ObecnedynBalT HagNexallyl U30MSUUI0 Mexay TepmonapaMu v TONIMBHbIM 3/e-
MEHTOM unn 6artapeeit. Takke gos/mkHa ObiTb 06ecnevyeHa afieKTpuyeckass U30a5UMs MexXay MeXaHuyeckom
Harpyskoi v TON/IMBHbLIM 31EMEHTOM WM 6aTapeeii;

d) npoBepky repMeTUYHOCTWN COeAUHEHWIA ra30oBbIX Tpy6 (cM. 9.l1a);

€) npu HeobxoAMMOCTM MPOBEPKY, YTO MPOBOAA U30/MPOBaHbI OT 3a3emsieHus. PekomeHayeTcs nepef
NoAK/IIOYEHMEM MPOBEPATb U30AALMI0 NOLCUCTEMbI BbIXOAHOIO KOHTPOASA, NOACUCTEMbI YIPaBNEeHUA BbIXOLOM
NN M3MepUTENbHOK noacucTeMbl. KpoMe TOro, 40/HKHA NPOBEPATLCA NPaBUIBHOCTbL MOAK/IOYEHUA B MecTax
CoefMHEeHUS;

f) nocne BbINOSIHEHUA BCEX BbIWENEPEUYNCIEHHbIX AENCTBUII NPOBOAUTCS NPOBepka paboTocnoCcobHO-
CTV U3MEPUTESNIbHOI CUCTEMBI.

9.2 NcxopHoe COCTosAHUE

C6opouHas eguHuLa 13 TONJIMBHBLIX 3/IEMEHTOB WU 6atapeil Ao/kHA GbITb 3anyLieHa nNpyu CKOPOCTH Ha-
rpeBa M yC/I0BUAX OKpYXaloLell cpeabl, yka3aHHbIX B 8.4, 1 3KCNyaTUpPOBaTbCS A0 LOCTUXEHWSA CTABGUIBLHOTIO
COCTOSIHUSI MOcne NPOXOXAEHUS Npouecca BOCCTAHOB/IEHUS M BbIBOAA HA PEXUM aHoaa.

9.3 Bblkto4yeHune

Mpouenypa OTK/HYEHUS AO/HKHA HAUYMHATHCA NPU 3aJaHHOW CKOPOCTW OXNAXAEHWS W YC/TOBUSIX OKpPY-
Xatouieil cpefibl, kak ykazaHo B 8.4. Ecnu He npefycMOTPEHO MHOE, TO TeEMMepaTypa A0J/HKHA CHUXATbCS npu
Taknx YC/IOBUSIX, KOTOPbIE OMpeAesieHbl N0J/Ib30BaTe/IEM HAa OCHOBaHWW NpefBapuUTefbHbIX UCMbITAHWA UNn B
COOTBETCTBUM C YKa3aHUAMMU NPOU3BOAUTENS. B 3TO Bpems noaaepXuBaeTcs NOTOK BO3Ayxa K BO3AYLWIHOMY
3N1eKkTpoay, a K TON/IMBHOMY 3/1eKTpoAy NojaeTcs BOAOPOA, pa3baB/eHHblli a30ToM (MW APYTUM WHEPTHLIM ra-
30M). KOHUEeHTpauus Bofopoja B 3Tol ra3oBOil cMecy A0/KHA 6bITb HUXE HUXKHEro npegena B3pbiBAEMOCTHU.

10 VcnblTaHve Ha Npon3BOAUTE/IBHOCTb

10.1 VcnblTaHUA HA HOMWHANIbHYIO MOLWHOCTb

10.1.1 O6®bekKT

Llenbio faHHOro UcCnbiTaHUA ABNAKTCA U3MEPEHWe 1 NpoBepKa MOLLHOCTU COOPKM M3 TONJIMBHBIX 3fe-
MEHTOB unn 6atapeli B HOMWHAaNbHbBIX YCO0BUSAX.

10.1.2 MeTopg uUcnblTaHUA

Bce napameTpbl ynpaB/ieHUs AO/KHbl OblTb YCTAHOB/EHbI HA HOMUHAMbHbIA PeXuMm, KU nocne BbiIXxoda
cOOpOYHOIi eAuHULbl U3 TONIMBHOTO 3/IeMeHTa uan 6atapen B cTabunbHOE COCTOSAHME HanpshKeHwe, TOK U
Apyrue napameTpbl ynpaB/ieHUsa A0/HKHbI 6bITb MHOTOKPATHO U3MEPEHbI C HEOO6XOAMMbBIM UHTEPBAJIOM 3amnncu
00 NonyyeHMs Heo6XoAMMOro KkonmyecTsa Npob v n3MepeHuii, ykasaHHblix B 8.7. CpeHAA BennymHa nsmepe-
HWI1 ABNAETCA W3MEPEHHbIM 3HayeHueM. [JonoHNTENbHO YKa3blBAOTCA CTaHAApTHble OTK/IOHEHUA pesyfbTa-
TOB N3MEpPEHMIA.

10.1.3 TlMpeacTtaBneHne pe3ysbLTartoB

Pe3ynbTatbl n3mepeHuii O/HKHbI UCNOMb30BaTbCA A1 pacyeTa HOMWHa/IbHOW BbIXOAHOW MOLLHOCTW U
3aHOCUTLCA B NPOTOKO/ UCMbLITAHUA BMECTe C AaHHbIMW U3MEpPEeHUii HanpshKeHns, Toka 1 Apyrux napameTpoBs
YCNOBWIA UCNbITAHWIA.

10.2 TecTupoBaHMe BO/IbT-aMMNEePHbIX XapaKTepucTunk

10.2.1 O6bekT

Llenbio AaHHOTo MCNbITaHUA ABASAETCA onpefeneHne 3aBUCUMOCTU BOJIbT-aMMNEPHbIX XapaKTepucTuk ot
Temnepartypsbl, AaB/fieHns, cocTaBa rasa, CKOpocTu NoToka rasa uam 3 PEKTUBHOCTM €ro UCMoIb30BaHuUA.

10.2.2 MeTogbl TeCTUpOBaHUsA

10.2.2.1 TecTupoBaHue Npu NOCTOAHHOM CKOPOCTM NOTOKa

KoHTponupyemblii napameTp, OT KOTOPOro M3MepsieTCcs 3aBUCUMOCTb, AO/DKEH OblTb YCTAHOB/IEH Ha Ha-
yasibHOe 3HavYeHne CKOPOCTW MOTOKa aHOAHOro W KaToA4HOro rasos, a TakXe Apyrme KOHTposimpyemblie napa-
MeTpbl AO/KHbI YCTaHaBMBATLCA B COOTBETCTBMM CO 3HAYEHUSAMM YCNOBUIA UCMbITaHUn. C60poyHasa eguHnLa
JOKHA 3KCnayaTupoBaTbCsA A0 AOCTMXKEHWUS CTabu/ibHOro COCTOAHMA B YC/IOBUAX Pa3OMKHYTOW uenwu, npu
3TOM M3MEepPEeHNsA BObT-aMMNePHbIX XapakTepucTuK Npon3BoaATCA MyTeM CTYMeH4YaToro M3MeHeHus Toka unu
HanpsHkeHus 6o ¢ NOCTOAHHON CKOPOCTbI M3MEHEHUA TOKA UM HanpsXxeHus. Nocne n3MepeHus KOHTPOMpy-
eMblii napameTp ycTaHaB/MBaeTCA Ha cnefyloliee 3Ha4YeHne, 1 M3MepeHune fO/KHO NOBTOPATLCA B npegenax
AvanasoHa n3MepeHuii, ykasaHHoro B 8.2.
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a) lMpu cTyneH4yaToM M3MEeHeHUM Toka cbopoyHaa efuHMUa M3 TOMJIMBHOIO 3neMeHTa wunu 6atapeu
[O/MKHA paboTaTb A0 AOCTMXEHUS CTABUIBHOTO COCTOSIHUSA Ha KaXgon cTyneHu (No TemnepaTtype M Hanps-
XEHW0). Mi3mepeHus Ha Kaxpgol CTyneHu npoBoAsTCSA Noc/e BPEMEHU 3a4epXKW Mpu MHTepBane 3anucu faH-
HblX, onpeAeneHHbix B 8.7. CpefHss BenuumMHa ANs U3MEPEHUin nocne Toro, kak ctabusbHOe COCTOsHME [0-
CTUTHYTO, AOJ/IKHA CUMTATbCS U3MEPEHHbIM 3HAYeHWeM A5 LaHHOW CTyMeHN.

b) Mpu UCNONb30BaAHUN pexuMa pPasBepTKM ToKa CKOPOCTb WM3MEHEHUS ToKa [LOJ/IXHAa ObiTb BblbpaHa
TaKoW, 4TO6bI WNPMHA TUCTepe3nca He MpeBbilana pa3dépoc HaNpPsXeHUs B CTaBGWU/IbHOM COCTOSIHUM.

c) Ecnu ncnonb3yetcsa ynpaBrieHWe HanpshkeHuem, TO warn a) v b) BbINOMHAKTCA Npyu CTyneH4YaTom u3-
MEHEHUN HanpsHKeHUs WU Pa3BEPTKN HaNPsKEHWST COOTBETCTBEHHO.

MpumMeyaHne — 3HaYEHNE MaKCMMasIbHOM LUMPUHBI TUCTEepe3nca HanpshKeHUsl Toka MOSICHAETCS B MPUIoXe-
Hun D.

10.2.2.2 TecTupoBaHMe Npu NOCTOSAHHOM 3P PEKTUBHOM KO3hduuyneHTe ytuamsauum tonamea w/nnm
Knucnopoga wWaM NOCTOAHHOM CTEXMOMETPUYECKOM OTHOLLEHUN

KoHTponupyewmblli napameTp, OT KOTOPOro M3MepseTcsa 3aBUCMMOCTb, AO/KEH yCTaHaBNMBaATbCA Ha Ha-
yasbHOe 3HauvyeHue ahhekTUBHOrO KoadhduymeHtTa ytunmsauum TonamBa W/MNM Kucnopopga, a ocTasibHble
KOHTpPONIMpyeMble napamMmeTpbl AO/KHbI OblTb YCTAHOB/IEHbI HA 3HAYEHWS, COOTBETCTBYIOLME YC/TIOBUAM UCHMbI-
TaHwii, npueBefeHHbIM B 8.2. YCTPOICTBO A0/MHKHO paboTaTb Npy MUHUMANbHOM TOKe, YKa3aHHOM M3roToBUTE-
nem, A0 OOCTMXEHUSA CTabnNbHOro COCTOAHUSA; MPU 3TOM M3MeEpPeHMe BOJbT-aMMNEPHbIX XapakTepucTuK 4OMX-
HO NPOM3BOAUTBLCA MYTEM CTYNEHYaTOro M3MEHEHMUS TOoKa WM HaMpshHKeHus. Ha kaxAom Lwware ycTpoliicTBO
[O/MKHO paboTaTb [0 AOCTMXKEHUA CTabUIbHOTO COCTOSHWSA; NPY 3TOM M3MEpPEeHUs NpPou3BOAATCHA B TeyeHue
BPEMEHW C MHTEPBas/IOM 3anucu, ykasaHHbiM B 8.7. CpegHAA BesiMyMHa U3MEpPEHUin nocne AOCTUXEHMUS cTa-
6WILHOTO COCTOSIHUA AO/HKHA CYMTATbCA U3MEPEHHbLIM 3HAYEeHUEeM ANA AaHHOW cTyneHu. locne namepeHus
KOHTpO/IMpyeMble napamMeTpbl YyCTaHaBNMBAKTCA Ha Cnefyuiee 3Ha4YeHue, n nsmepeHne A0/HKHO NMOBTOPAThb-
cs B Npegenax gnanasoHa M3MepeHuii, ykazaHHoro B 8.2.

Mpumep 3anMcu NCNbiTaHWA BOIbT-aMMNEPHbIX XapakTePUCTUK NPy NOCTOSSHHOM 3 PEeKTUBHOM Koadhdu-
UMeHTe yTunnsauum tonamea npusefeH B npunoxeHuu E.

10.2.3 TlpepcTtaBneHne pe3ysibTaTtoB

Pe3ynbTatbl 4OMKHBI 6bITb MPeAcTaB/eHbl B BUAE ABYMEPHOTo rpaduka, ropusoHTasibHas 0Cb KOTOPOTo
npepcTaBnseT coboi NAOTHOCTb TOKA UM 3P EeKTUBHLIN KO3 PULMEHT yTUAM3aLum Tonamea uim KombuHa-
LM NIOTHOCTY ToKa M 3pheKTUBHOTo KoadhhuumeHTa ytuansaymm Tonnmea, a BeptukaabHasi ocb — Hanps-
XXeHne Ha c60poYHOW eanHULE M3 TONJIMBHOTO 3jieMeHTa nnn 6atapen. ITOT rpaduk AO/DKEH ObITb BK/IHOYEH
B MPOTOKOJ/1 UCMbITAHUI BMeCTe C APYTMMU YCNOBUAMU UCMbITAHUA. B kayecTBe anbTepHaTWBbl HaANPSXEHUIO
Ha 6aTapen MOXHO NOCTPOUTb rpadmk 3aBUCUMOCTN U3MEPEHHOTO HaNPsXXeHUs Ha TONIMBHOM 3/1IEMEHTE WK
CpefHEero HanpsHkKeHns Ha NOBTOpPSAKLWENCS eguHMLEe B CO60pKe M3 TONJIMBHBLIX 3/1EMEHTOB OT MJIOTHOCTY TOKA.
Mo XenaHu MOXHO BK/IOYNTb CTaH4apTHOE OTK/IOHEHWEe pe3ynbTaToB U3MEepPEeHUN.

10.3 TecTupoBaHue 3aBUCUMOCTU 3PHEKTUBHOIO KoahuumneHTa yTuamnlaynum Tonamea

10.3.1 O6bekT

Llenblo AaHHOro ucnbiTaHUSA SABASETCA U3yYeHue 3aBUCHMOCTU NPOU3BOAUTENILHOCTM COHOPOYHON efu-
HUUbI M3 TOMNNIMBHOIO 3N1eMeHTa unn 6arapen oT aPPEKTUBHONO KoadhuumeHTa ytunmsauum Tonamsa U nog-
TBEPXAEHUSA MakCUMasibHOro 3Ha4YeHusa adppekTMBHOIO KoapduuneHTa ytunmsannum Tonamea npu pasnyHbixX
YyCNOBUAX 3KCnayataumnu.

10.3.2 MeToabl TecTnpoBaHuA

10.3.2.1 O6wwue nonoxeHuns

MakcumanbHbli KO3 ULNEHT yTUNM3aLumn ToNIMBa, a Takke yCn0Busa, UCnofibdyemble 415 NoayvyeHns
3TOr0 3Ha4YeHus, AO/KHbI GbiTb NOSyYEeHbl OT NPOU3BOAUTENSA WAW ONpeAesieHbl B pe3ynbTaTe KOHCyNbTauui
Mexay npou3soAuTeNnem 1 ANLOM, NPOBOAALWNM UCMbITAHUA.

TecTupoBaHue AO/DKHO NPOBOAUTLCA NMOO MyTEM YMEHbLUEHWA CKOPOCTM MOTOKA aHOAHOro rasa npu
NOCTOSAHHOM TOKe, NM60 NyTeM yBe/IMYeHUsa TOoKa Npu NOCTOSAHHOW CKOPOCTWM MOTOKa aHOAHOro rasa.

10.3.2.2 TecTupoBaHuMe npu NOCTOAHHOM TOKe

Mpn aTOM A0/MKHbI 6bITh BbINOSIHEHbI CNeAylouine waru:

a) npuBegeHue cO60POYHON efuHULbI U3 TON/IMBHOTO 3/1EMEHTa WM 6aTapen K yCN0BUAM WUCMbITAHWUN,
yKasaHHbIM B 8.2, ee 3anyck v npoBepkKa AOCTUXEHUS CTabUIbHOT0 COCTOSAHUS;

b) cTyneHyaToe yMeHblUEHMe pacxoja aHOAHOTOo rasa [0 Tex nop, noka cbopoyHas eanHuLa M3 TONIMB-
HOro 3afiemeHTa WM 6artapen He AOCTUTHET MaKCMMasibHOro 3HavyeHusa 3PP EeKTUBHOro KoapduuneHTa ytu-
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nusaunun TonavBa, yKkasaHHOro npou3soautesniemM. Ha kaxpoli ctyneHun cnefyeTt NPoOBEPSATb, UTO HanNpsXeHue
[OCTUTN0 CTabUNbHOrO COCTOSHMA, NOC/E Yero NoayvYeHHoe 3HavyeHne hukcupyeTcs;

c) nocne AOCTUXEHUS MaKCMMa/lbHOTo 3HayeHus apPeKTUBHON BENYNHBI HEOOXOAMMO CKauykoobpas-
HO BEPHYTbLCHA K NepBOHA4Ya/iIbHOMY 3HAYEHUI0 CKOPOCTU aHOAHOTO rasa u 3anucatb HanpsxeHue. CpaBHeHMe
NOSTYYEHHOTO 3HAYEHUA HaNPsSHXKEHWS CO 3HAYEHMEM HaMpPsHKeHUs A0 3TOro wara gaet MHopmMauu o ToMm,
OOCTUXMMO WAW HET ykasaHHOe Npou3BoguMTeneM MakcumasbHoe 3dhdheKkTMBHOE 3HavyeHue kKoadhduuymeHTta
yTMAu3auum TonavMBa TOMIbKO B TOM C/lydae, ec/iM ofHa BefnyMHa AOCTUraeT APYroi BeM4YMHbl 3a OTHOCU-
TeNbHO KOPOTKMIA NPOMEXYTOK BPEMEHWU. DTO OT/INYAETCA OT TOro, YTo ykaszaHo B 10.4.

10.3.2.3 TecTupoBaHue Npyv NOCTOSAHHOW CKOPOCTU MOTOKA aHOAHOro rasa

Mpn 3TOM [0/MKHbI 6bITb BbINMOJ/IHEHbI CeAyOUWMNe WarK:

a) npuBegeHue cOOPOYHON eAuHUUbl M3 TONIMBHOIO 3/IEMEHTa UM 6artapen K 3afaHHbIM YC/I0BUSM
UCNbITaHUA, ee 3anyck U NpoBepka AOCTUXEHNSA CTabUNbHOTO COCTOAHUSA;

b) CTyneH4yaToe yBe/iMYeHue Toka A0 Tex nop, Noka c60poyHas eanHULa U3 TONIMBHOTO 3/1IEMEHTA WX
6artapen He [OCTUTHET MaKCMMasibHOro 3HayeHus agphekTnBHoro koadhduymneHTa ytmnmsaymum tonnmea. Ha
KaXK[ON CTyneHn cnefyeTt NpoOBepPATb, YTO HaNpsXeHue AOCTUII0 cTabuibHOro COCTOSAHMA, NOCNe Yero nosny-
YeHHOe 3HauveHue chukcmpyeTcs;

C) nocrsie 4OCTUXEHUA MaKCMManbHOro 3HavyeHnss s PekTUBHON BEANUYUHBI HEOOBXOAMMO CKaykoobpas-
HO BEPHYTbCHA K NepBOHa4YaslbHOMY 3HAYEHUIO TOKa W 3anucatb HanpsXxeHue;

d) nosTanHoe BO3BpalleHWE ToKa K MCXO4HOMY 3HAUYEHUK W perucrpauus HanpsHkeHus npu AocTuxe-
HAN MakCuMasnbHOro 3t eKkTMBHOroO KoadpchuymneHTa ytuamsaymm tonanesa. CpaBHeEHWE NOJIYHYEHHOro 3Have-
HUS HanpsXeHus CO 3HaYeHWEeM HanpsXKeHus 40 3TOro wara gaeT uHopMaumio 0 makcumanbHoMm addpek-
TUBHOM KO3 (PULUMEHTE yTMAM3aUUM TONMMBA, KOTOPOE MOXET ObiTb AOCTUITHYTO B COOPOYHOI egnHULe u3
TOM/INBHOTO 3/IEMEHTa UAN 6aTtapen 3a OTHOCUMTE/IbHO KOPOTKMA NMPOMEXYTOK BpeMeHu. ITo oTinyaeTcs oT
TOro, 4YTo yKkaszaHo B 10.4.

KpuTepnn npnocTaHOBKU UCNbITAHWIA AO/MKHBLI ObITh ONpeAeneHbl 3apaHee, M60 NyTeM nNpefBapuTesb-
HbIX UCMNbITaHUI, NMOO NyTEM KOHCYyNbTauuin ¢ npoussoanTesnem, 4tobbl NpefoTBpPaTUTh YXYALeHne xapakTe-
pUCTUK UNN noBpexaeHne cOOpoUHOl efuHNLbl U3 TONJIMBHOIO 3/ieMeHTa uau b6atapeu.

10.3.3 TllpeacTtaBneHne pe3ynbLTaroB

Pe3ynbTatbl OMKHbI 6bITb NpeAcTaB/ieHbl B BUAE ABYMEPHOTo rpaduka, ropusoHTasibHas ocb KOTOPOro
npeacTtaBnseTt coboii ahdekTMBHbIN KOI(PPULNEHT yTuamnsaymmn Tonamea WM covyeTaHMe CKOPOCTU MOoToKa
aHoAHOro rasa v agpPekTUBHOro KoaduyneHTa ytunmsaymm Tonamea ansa cnayvasa us 10.3.2.2, a takke ag-
(hEeKTUBHbLIN KO3(hPUUMEHT yTUAM3aunm ToNaMBa UM codeTaHne NJIOTHOCTK Toka v 3dhdpekTuBHOro Koaddu-
UMeHTa yTunmsauum Tonnmea gnsa cnydas m3 10.3.2.3, a BepTukasbHass 0Cb — HanpshkeHme Ha cHOpPOYHOl
eAnHuLEe 13 TOMJIMBHOTO 3/iemMeHTa nan 6artapen. 70T rpacuk 4o/mKeH 6biTb BKIOYEH B NPOTOKOM MUCNbITAHWUIA
BMECTe C APYrMMU YC/IOBUAMU UCMNbITAHWIA.

HanpsixeHne Ha COOPOYHOIN eanHuLEe U3 GaTtapen MOXET OblTb 3aMEHEHO CPEeAHMM HamnpshKeHMeM Ha
noBTOpPSAKOLWENCA eguHnLe CO0pPKM M3 TOMMIMBHLIX 3/1IEMEHTOB. B kayecTBe anbTepHaTVMBbl MOXHO MOCTPOUTb
rpadouk 3aBUCMMOCTN U3MEPEHHbIX HANPS)KEHWI HA TOMMIMBHbLIX 3/IEMEHTAX OT NJIOTHOCTU TokKa.

10.4 VcnbiTaHMe Ha AO/ITOBEYHOCTb

10.4.1 O6bekKT

Llenb AaHHOTO MCMNbITAHUA — OLEHUTb YXyALleHNe XxapakTepucTUK CO0POYHON eanHNLbI M3 TON/IMBHOIO
aneMeHTa Wan 6atapen npu ANMTENbHOM BO3AENCTBUM HA Hee onpefesieHHbIX YCI0BUIA UCNbITAHWUIA U N3yUnTb
BAIUSAHWE TemMnepaTypbl, TOKa, COCTaBa rasa, ra3oBblx NpuMecein 1 Apyrux hakTopoB, BAMSAIOLLMX Ha AOTOBEY-
HOCTb COOPOYHOWN eAnHULblI U3 TONJIMBHOTO 3/1eMeHTa uam 6atapeu.

10.4.2 MeTopg TeCTUPOBaHUA

10.4.2.1 O6wWMe NoMoOXeHUs

[aHHoe wucnbiTaHWe AO/KHO MPOBOAUTBLCA NyTEM MOALEPXAHWUA MOCTOAHHbIX YCNOBUIA WUCNbITAHUA B
TeyeHne BCEro BPEMEHW WCMNbITAHWUA, NMBO M3MEPEHUS M3MEHEHUA HanpsXeHus B COOpPOYHON efuHuue u3
TOMJINBHOTO 3/1IeMeHTa Wau 6aTtapen nNpu MNOCTOAHHOM TOKe, /IM60 U3MEPEHUSA U3MEHEHUA HanpsXXeHus Ha
cbopoyHoii eguHULE BMecTe ¢ 06wum conpoTuBaeHnemM. O6LLee CONPOTUBEHME AO/HKHO M3MEpPATbLCA Yepes
onpepeneHHbllii nHTepBan BpemeHn (oT 100 go 500 4) nNo KpUBOW BOSbT-aMMepHbIX B 10.2 WaM No CnekTpy
nvmnegaHca s 10.7.

10.4.2.2 WcnblTaHMa Ha 0/ITOBEYHOCTb NPU U3MEHEHUU HanpsXeHus

Bce koHTponupyemble napameTpbl NMPUBOAATCHA K 3afaHHbIM YC/IOBMAM WCMbITAHWIA, NOC/e 4ero ocy-
LecTBAAETCA U3MEPEHUE HaNPSXEHUA B YCNOBUSAX AMUTEbHbIX UCNbITAHUA Ha COOPOYHOW egunHuue K3 To-
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NAVBHOTO 3/IEMEHTA UM 6aTapen 4epe3 paBHble NPOMEXYTKM BpeMeHU. 3MepeHHble 3HaYeHWUS [OOJKHbI
MCMONb30BaTbCA A1 NOSYYEHUS CKOPOCTU M3MEHEHUS HANpPsXeHWs 3a BECb Nepuoj UCNbITaHUi nan 3a onpe-
[EesTeHHbIT NPOMEXYTOK BPEMEHMN.

10.4.2.3 WcnblTaHMa Ha 4ONTOBEYHOCTb Npu obLiemM ConpoTUBNEHUN

OTOT TecT MOXEeT ObITb BbIMNO/IHEH BO BpeMsi BbinosiHeHus 10.4.2.2.

[ns namepeHns o6Lero cConpoTUBIEHUA AO/KEH NCNOMb30BATbCA CAeAYOLWNA MeToA;

a) M3MepeHue Kak MosIHON BO/bT-aMMEePHON XapakTepUCTUKN B AnanasoHe oT 0 4O MaKCMMasnbHOro 3Ha-
YeHusa Toka, 3af,aHHOoro 8.2, Tak 1 YaCTUYHOW BONbT-aMNEepPHON XapakTepucTUKN B6/IM3M HEKOTOPOTO 3HAYEHUA
TOKa NMPOM3BOAUTCA MOXOXMM 06pa3om, B cooTBeTcTBMK € 10.2;

b) HE06X0AMMO MOCTPOUTL MPUOBMXKXEHHYK KacaTeslbHYK K KPUBOW BONbT-aMMNepHOl XapakKTepucTuku
npu 3ajaHHOM TOKe, COefVHWB ABE TOYKM Ha KPWUBOI BOMbT-aMMEPHON XapaKTepUCTUKM B OKPECTHOCTM 3a-
[AaHHOro 3HayeHus Toka, Mocsie 4Yero HalTh Hak/IOH KacaTesbHOW. HaknoH npepactasBnseTcsa B Buae obuiero
COMNPOTUB/EHUS.

Bbl6op Touek B6/IM3M 3a4aHHOr0 3Ha4YeHNUsA Toka TpebyeT OCTOPOXHOCTM. TOUKM AO/DKHbI ObiTb KakK MOX-
HO 61vKe K 3a4aHHOMY TOKY, €CiM KpMBM3HA KPUBOW BOMbT-aMMNEPHON XxapakTepucTnkn Benuvka. MorpewHocTb
U3MEPEHU HaMPSHXXEHNA U TOKa A0/HKHA ObiTb KaK MOXHO MEHbLUE;

C) nocsie N3MepeHnUs BOMbT-aMNEPHON XapakTePUCTUKN KPUBON HEOBXOAMMO BEPHYTbLCSA K HadasibHbIM
3Ha4YeHNsAM, B COOTBETCTBUM C UCXOAHbIMU YCNOBUSAMMU WUCMbITAHWA, U MPOBECTU U3MEPEHME HaNpsXeHus A0
cnefywLlero unkna n3mMepeHumii;

d) faHHOe M3MepeHue MOBTOPSAETCA C ONpefesieHHbIM WHTEPBA/IOM B TEYEHWE BCEro BPEMEHMW TecTu-
poBaHus.

Mo nosy4YeHHbIM pe3dynbTaTtaM AOJ/HKHA PacCUUTbIBATbCSA CKOPOCTb OTK/TIOHEHUS HAMNpPsXeHUs U CKOPOCTb
OTK/IOHEHNSA 06LLero conpoTUBAEHNSA 38 BECb NEPUO UCNbITAHUIA UK 3a ONpefeneHHbli NPOMEXYTOK Bpeme-
H/W B TeYeHue nepuoga McnbiTaHuii.

Takxe BO3MOXHO M3MEPEHME MOJIHOIO MmnegaHca, onucaHHoro B 10.7, B MOMEHT M3MEPEHUS MOJTHOTO
CONpOTUBAEHNSA NOCTOSAHHOMY TOKY.

10.4.3 TMpepacTtaBneHne pesysibTaTtoB

B cnyyae 10.4.2.2 pe3ynbTaTbl AO/DKHbI ObITb NpeAcTaBfieHbl B BUAE ABYMEPHOro rpacuka, Ha KoTopom
ropusoHTasibHas ocb npefctaBnseT cob0Oil BpeMs, a BepTukanbHas — HanpsXxeHue. [laHHble pe3ynbTaThbl
OOJ1XHbI ObITb BK/MOYEHbI B NPOTOKON UCNbITAHWA BMECTe co CKOPOCTbHO M3MEHEHUA HanpsaxeHua n ycnoBu-
AMW ucnbiTaHuin. B cnyvyae 10.4.2.3 BepTukanbHasa OCb JO/XHA NpefcTaBnATb co60l HanpsikeHue n obliee
conpoTuBaeHune, a rpauk 4onxeH ObiTb BKAKOYEH B NPOTOKOM UCMbITAHUA BMECTE CO CKOPOCTbI M3MEHEHUSA
Hanps)XeHUs N CKOPOCTbI0O U3MEHEHUSA OOLLEero CONpoOTUBNEHNSA U YCNOBUAMU UCNbITAHWUIA.

HanpshkeHne Ha cH60pOYHOl efguHuue M3 6aTtapen MOXeT OblTb 3aMEeHEHO CpegHUM HanpsbKeHWem mno-
BTOpSAOLWENCA eAnHuLbl CO0PKM M3 TOMJIMBHLIX 3/1IEMEHTOB. B KayecTBe anbTepHaTVMBbl MOXHO MOCTPOUTb
rpadouk 3aBUCMMOCTN U3MEPEHHbBIX HANPSXEHUH TONMUBHbLIX 3/IEMEHTOB OT BPEMEHM.

MprmevyaHne — 3TV pesysbTaTbl MOXHO TaKKe MPEACTaBUTb B BUAE YAENbHOTO COMPOTMBEHUS (UK UMIe-
[aHca). 34ech yAeNbHOE CONPOTUBEHNE (MMMNEAAHC) PAaBHO MPOV3BEAEHUID U3MEPEHHOTO COMPOTMBIIEHMS (MMMEeAaHca)
Ha NoWaAb aKTMBHOWM NMOBEPXHOCTU 3/1eKTpoaa.

10.5 VcnblTaHWe Ha YCTOMYMBOCTb NPU LUKAUPOBAHUN

10.5.1 O6bekT

Llenbio AaHHOTO MUCMbITaHWS SBNSAETCHA OUEHKa A0JITOBEYHOCTU CHOPOYHON eauHWUubl M3 TOMIMBHOTO
afieMeHTa uau 6artapeun nNpu TENAO0BbIX LUKINYECKUX Harpyskax. TepMuyeckme LUKIbl 4O/DKHbI ObiTb B Npe-
penax cneundukaumin nponssoguTens.

10.5.2 MeTopg TecTnpoBaHund

10.5.2.1 O6uwme nonoxeHus

Ycnosusa ucnbiTaHuii 4OMKHbI ObITb NOSyYEHbl OT NPOM3BOAUTENSA UKW ONpejenieHbl B Xo4e npeasapu-
Te/IbHbIX KOHCYNbTauuii Mexay npovM3BognTenemM 1 INLOM, MPOBOAALLMM UCMbITAHUS.

Pabouein TemnepaTypoli ABAsieTCcA Temnepatypa CTaHAapTHbIX YCAOBUIA UCMNbITAHWIA, BKAKYAKOLWNX:

a) KO/IMYecTBO LMKAIOB Harpes/oxnaxgeHue;

b) CKOpPOCTb OXN1aXAEHUS;

C) CKOpPOCTb Harpesa;

d) MMHMManbHyK Temnepatypy;

€) yCnoBuSA 3kcnsyatauum npu paboyei Temnepartype;
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f) mepuwopg gnsa nogpepxaHus paboueil TemnepaTypsl;

4) nepuoa ANA nognepxaHus MUHMManbHOW TemnepaTypsbl;

h) o6wunii nepnoa ncnbiTaHnii;

i) CKOpPOCTM NMOTOKOB M COCTaBbl Fa30B MNPV HarpeBe W OXJaXAEHUN, a TakkKe MUHUMabHYH Temnepary-
pYy, COOTBETCTBEHHO.

10.5.2.2 TMpouenypa TecTupoBaHuA

B cooTBETCTBUM C NMPUBEAEHHBIMY BbilLE YCNOBUSAMMW UCMNbITaHWIA AOMKEH BbibupaTbcsa nnbo meTtoq us-
MepPEHUS OTK/IOHEHUNS HanpshKeHUs Ha CO60pPOUYHON eanHuLe 13 TONJIMBHOTO 3ieMeHTa unm 6atapen npu pabo-
yein Temnepatype, MM60 MeTo4 M3MEPEHMST OOLWEro CONPOTMBAEHUST BMECTE C Hanpsh)XeHnem Ha cO60pOoYHOiA
efnHnLe n3 TOMJINBHOTO 3/1eMeHTa unu 6aTtapeun. pu M3MEpPEeHUM MNOMHOTO CONPOTMB/IEHWUS MOCTOSHHOMY
TOKy crefyeT pyKOBOACTBOBaTbCA MeTOAMKOW, yka3aHHoOn B 10.4.2.3. HanpsixkeHue [O/MKHO U3MepATbCA B
TeyeHne 3a4aHHOro BpemeHu. lMocne AOCTUXEHNS ONpeAeneHHOro 3HayeHns paboueli TemnepaTtypbl Temne-
paTypa c60pOYHOA eAnHULbI N3 TOMIMBHOTO 3/IEMeHTa nan 6arapen f0MXHA O6biTb CHUXEHA A0 MUHUMAJILHOW
TemnepaTtypbl B yC/I0OBUSAX PA30MKHYTOM uenu c60poYHOli eanHuLUbl U3 TONSIMBHOTO 3/1eMeHTa unm b6artapen B
3afaHHbIX YCN0BUAX, NpY 3TOM MUHMMAaNbHasA TemnepaTtypa AO/KHA NoAAEePXMBATbCA B TEYEHUEe 3a[aHHOro
BpeMeHU. 3aTem Temnepatypa cH60pPOYHOM efuHuLbl M3 TOMJIMBHOIO 3/1IEMEHTa UM 6atapen o/KHa NoBbl-
WwaTbcs B 3afaHHbIX YCOBUSX A0 paboyeil Temnepartypbl, NOCMe Yero N3MepPeHUa A0/KHbl BO306HOBUTLCSA B
NPexHeM pexume.

JaHHble n3mepeHnsa A0/KHbl NOBTOPATLCA A0 TexX Nop, noka He 6yaeT AOCTUTHYTO yYKa3aHHOEe 3Ha4veHue.
Mony4yeHHble pe3ynbTaTbl AO/DKHbI UCNOMb30BaTbCA AJ18 pacyeTa CKOPOCTU OTK/IOHEHUA HanpsXXeHWs n CKo-
POCTV OTK/IOHEHUS O6LEro CONPOTUBNEHNS 3a BECb NMEPMof UCNbITaHWI WK 3a onpefeneHHblil NPOMEeXYTOK
BpemMeHn B Te4eHne oaHOro nepuoaa McnblTaHUNA.

10.5.3 TlpeactaBnieHne pe3ysibTaToB

Pe3ynbTatbl OMKHbI 6bITb NpeAcTaB/eEHbl B BUAE ABYMEPHOTo rpaduka, ropusoHTasibHas ocb KOTOPOro
npeacTaBnsieT co6oii nn6o (a) Bpems, Nn6o (6) KONMYECTBO LMKIOB. YC/IOBUS WUCMbITAHUA Takke [AOMKHbI
6bITb ONUCaHbl B NPOTOKOJ/IE UCMbLITAHNA.

Ecnu (a), To Ha BepTuKa/bHON OCU AOKHbI BbITb HAHECEHbI HanpshkeHWe Ha CO0pPOYHON eauHuue, 06-
uee conpotmereHne (HeobszaTenbHO) U Temnepartypa.

Ecnu (b), ToO Ha BepTUKasbHOW OCU AOJ/IKHO OblTb HAHECEHO HaMpshXeHue Ha COOpPOYHOI eguHuLEe U
obuiee conpoTmBneHne (Heoba3aTenbHO).

10.6 TecT Ha aPpPEKTUBHOCTb BHYTPEHHEro pudpopmMuHra

10.6.1 O6bBekKT

Llenbto gaHHOro UcnbiTaHNSA ABNAETCHA OueHKa 3 EeKTUBHOCTM BHYTPEHHEro pucopMunHra B cbopke m3
TON/IMBHbIX 3/IEMEHTOB WM 6aTapeli B yCNOBUAX Pa30MKHYTOW LEenu Uanm B HOMUHAa/IbHbIX YCMOBUAX B OTHO-
WweHun yrnesogopoos (YB), Takmx Kak MeTaH, coAepXaliMxcs B aHOAHOM rase.

10.6.2 MeToabl TecTMpoBaHNA

10.6.2.1 O6wWme NosoXeHUs

OTO McnbiTaHWe A0/MKHO NPOBOAUTLCSA B COOTBETCTBMM C PEKOMEHAAUMSAMM MPOU3BOAUTENS UM NOC/e
KOHCyNnbTauuii Mexay npov3BoauTeneM v INLOM, NPOBOASALLMM UCMbITAHNSA OTHOCUTENIbLHO CNOCO6HOCTK CcHO-
POYHOWN eAnHULbI 13 TONIMBHOTO 3/1IeMeHTa UM 6atapen K BHyTpeHHeMy pudopmupoBaHunio YB; HekoTopble
c60poYHbIE eAMHNLbI 13 TOMSIMBHOIO 3/1EMEHTa UM 6aTtapen MoOryT 6biTb HE CNOCOGHbLI K 3TOMY.

MpumeyaHne — B3aBucMMOCTM OT cocTaBa ¥ TEPMOLMHAMUYECKMX PABHOBECUI B aHOAHbIX rasax, cogepxa-

WX YB, MOXEeT NPOUCXOAUTb MHOXECTBO C/OXHbIX peaKu.w‘/‘l. 3TN peakumn MOryT BAVATbL Ha rpagveHTbl TeMneparypbl B
TOMN/INBHOM 3/1EMEHTE U 6aTapee.

3TO UcCnbITaHME NPUMEHMMO B TEX C/yYasx, Korga aHofHble rasbl MOryT 6bITb 0TOGpaHbl 6e3 cMelmnBa-
HUS C BXOAALWMM WU BbIXOAALWMM KaTOAHbIM ra3om.

10.6.2.2 Tlpouepypa TecTupoBaHunsa

AHOAHbIN ras, cogepxawnii yrnesogoposbl, 4O/HKEH nofaBaTbCA Ha COOPOUHYIO eAuHULY M3 TONSINBHO-
ro afieMeHTa unu 6atapeun. Mocne QOCTMXEHUS YCTAHOBKON CTabWU/IbHOTO COCTOAHUA B PeXVMe PasOMKHYTOW
uenu uUanM B HOMUHANBLHOM peXUMe COCTaBbl BXOAALLEro U BbIXOAALWEI0 aHOAHbIX ras3oB [LO/IKHbI 6bITb NPO-
aHanM3npoBaHbl, Tak Kak OHM UCMONb3YTCA ANA pacyeTa KoaduuneHtTa KkoHBepcun YB, apnswowerocs xa-
pakTEPUCTUKOW BHYTPEHHEro putopmMuHra.
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KoathpuuneHT KoHBepcum YB ana koHkpeTHoro YBI, %, paccuuTbiBaeTcs criefylowmum obpasom:

» _ 100(dyB,;,Bxoa " WB,Y,BbIX0m)
«YB.JIBXO[, ' 2>

roe /Bysxog n <7yBy Bbxog NPe/lcTaBAAT COO0M CKOPOCTb NOTOKOB KOHKPETHbIX YBy Ha BXOAe U BbIXOAE aHo-
[a, COOTBETCTBEHHO, KOTOPble pacCUUTbIBAOTCA Ha OCHOBE CKOPOCTM BXOAALWEro NOTOKa aHOAHOro rasa u
KOHUeHTpauun YB B HEM, a Takxe CKOPOCTU BbIXOASLLEro noToka aHOAHOro rasa M KoHueHTpauuu YB B HeMm,
COOTBETCTBEHHO.

10.6.3 TllpeacTtaBneHne pe3ynbLTaTtoB

CocTaBbl U CKOPOCTU NOTOKOB BXOASALWMX M BbIXOAALWMNX aHOAHbIX ra3oB, a Takke cTerneHb KoHBepcumn YB
AO/MKHbI 6bITb OMMCaHbl B MPOTOKO/1€ UCMbITAHUI C yKa3aHUeM YyC/I0BUIA UCMbITAHWNA.

10.7 TecT Ha onpepgeneHve CONPoOTUB/IEHNA KOMMOHEHTOB

10.7.1 OO6bBeKT

OCHOBHOW LeNbio AaHHOTO UCMbITAHUSA ABNAETCA BbISIB/IEHWE U OLEeHKAa OMWYECKUX N HEOMUYECKUX CO-
CTaBNALLWMX 06LLero conpoTuBaeHUs cOOPOYHOI eAnuHULbI M3 TONJIMBHOTO 3/IeMeHTa unu barapew.

10.7.2 MeTop TecTnpoBaHud

10.7.2.1 O6wwue nonoxeHuns

PasgeneHue conpoTMB/IEHNA KOMMNOHEHTOB COOPOYHON eAMHWLbI M3 TON/IMBHOrO 3neMeHTa uan 6aTta-
pen AO/KHO OLeHuBaTbCA NMMH60 METOAO0M M3MEPEHMSA NOJSTHOTO CONPOTUB/IEHUS NEPEMEHHOMY TOKy, Mbo me-
TOAOM MnpepbiBaHnA TokKa.

10.7.2.2 MeTopg 3/1€KTPOXMMUNYECKOTO umnegaHca nepemMeHHoOMYy TOKY

Cnegylouime ycnoBusi UcnbiTaHWii AO/KHbI OblITb ONpeaesieHbl 3apaHee NyTem NpoBefeHWs npegBapu-
Te/IbHbIX UCMbITAHUNA.

a) [lmanasoH 4acToT ANS U3MEPEHUIA.

Camas BbICOKast yacTtoTa [0/IKHa NPMMEepPHO COOTBETCTBOBAaTb TOUKe A, a camas Hu3kas — Touke C npu
NMOCTPOEHMM Ha KOMMJIEKCHOI NAOCKOCTU MMnegaHca (CMm. puc. 2).

b) KonnyecTtBo TOYeEK M3MEPEHNS.

Ha oavH nopsfoK 4acToT AO/IHKHO MPUXOAUTLCA OT YeThlpex A0 ABajuatv Toyek (Mo BO3MOXHOCTU paBs-
HOMEPHO pacnpefeneHHblX B BUAE N0rapudmMoB); UX KONMYECTBO AO/DKHO ObiTb JOCTATOYHbIM ANA YETKOro
onpejeneHns reomeTpun Ha rogorpadax umnegaHca. o BOSMOXHOCTU cnefyeT n3beratb OCHOBHON 4acToThl
3N1eKTPUYECKOl ceTn U ee rapMOHNK.

WcnbiTaHne A0/KHO NMPOBOAUTLCS MO cnepyoleid MeToguke:

a) onpepaesieHne ycnoBuii UCNbITAHWNIA;

b) npoBepka AOCTUXEHUSA CTabUIbHOTO COCTOAHUSA,;

C) Hayano u3MepeHWs HauynmHaeTCs C HaknajblBaHUs CUHYCOWAaNbHOW BOJIHbI NMEPEMEHHOro TOoka Ha
MOCTOSAIHHbIA TOK WKW HanpskeHne. MNpoBefeHne N3MepeHus CUHycougasibHbiX BOJIH NMepeMeHHOro Toka B 3a-
JaHHOM Ananas3oHe 4acToT M MMnegaHca Ha Kaxpaolh vacTtoTe.

AMNAnTyLa NepemMeHHOro curHana Ansa n3MepeHuii AosmkHa ObiTb AOCTATOYHOW, YTOGblI aKTUBMPOBATb
TON/INBHBIA 3/IEMEHT, HO HE Nepenosiipu3oBbLIBaTL ee 3HavyeHne. AMNANTyAa ANA TONJIMBHOTO 3/IEMEHTa Mo-
XeT 6bITb paccunTaHa NyTem OTHOLWEHUA 06LWeil aMnNAuTyAbl HANPsSXXeHWA Ha KO/IMYecTBO MocnefoBaTesibHO
COoe/lMHEeHHbIX TON/IMBHbIX 3/1IEMEHTOB. B KayecTBe anbTepHaTUBbI OCTOBEPHOCTbL CNEKTpa umnegaHca Aox-
Ha 6biITb MpoOBepeHa C MOMOLLbD COOTBETCTBYHOLMX NMPOBEPOYHbIX COOTHOLIEHUNR, Takux Kak COOTHOLUIEeHUSA
Kpamepca-KpoHura (KK) nnm Z-hit anroputma.

10.7.2.3 MeTopg npepbiBaHUA TOKa

Mpn Mcnonb3oBaHUM 3TOr0 MeToAa XapakTepucTUKM NpepbiBaHWSA TOKa W 4acToTbl AWCKpeTusauuu, no-
3BO/IAKOLWME OUEHUTb LiesieBOe CBOWCTBO C60POYHON eAMHMLblI N3 TOMJIMBHOIO 3/IeMeHTa uan 6atapen, J0X-
Hbl OblTb OnNpefefieHbl NyTeM NpeABapuUTesibHbIX UCMbITaHWIA. 3MepeHns [0/KHbI MPOBOANTLCS Mocne yBe-
PEHHOCTU B TOM, YTO cHOpoYHas efnHMLA HAXOAMTCA B CTAOU/IbHOM COCTOSSHUW B YCNOBUAX UCMbITAHWUNA.

10.7.3 TlpepcTtaBrieHne pe3ysbTaToB

a) Metoa nmnegaHca nepeMeHHOMY TOKY

Pe3ynbTatbl MCNbITAHWUIA A0MKHBI ObITh BbipaXeHbl B BUAE KOMM/IEKCHOrO mmnegaHca uam rogorpadax
B KoopanHaTtax Koyna-Koyna (c ykazaHuem xapakTepucTUYecKnx 4acToT), uau rpadpmka B koopamHatax bope
(rpadhmk 3aBUCMMOCTM KOMMOHEHTOB MMMNegaHca OT forapudma M3MepeHHOon 4vacToTbl). Fpadmk umnegaH-
ca [l0NKeH OblTb OTHECEH K eAMHUYHOlM MOBEPXHOCTMW, pacCynTaHHOW MO naowann akTUBHOW MNOBEPXHOCTU
3M1EeKTpo[oB, onpefeneHHoin B 3.1.2.
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b) MerTop npepblBaHUA TOKa
Ocuumnnorpammbl Toka (NIOTHOCTY TOKA) M OTK/IMKA HanpsxeHus, Habnwogaemble 40 W Nocne npepbiBa-

HWS TOKA, AO/MKHbI CTPOUTLCS OT BpeMeHMW. YacToTa guckpeTusauum AomkHa 6biTb A4OCTATOYHOI ANs onpege-
NIEHNS COCTaB/AOLLE OMUYECKOro CONPOTUB/IEHUA. MonydyeHHass TakuM 06pa3oM COCTaBAsALas OMUYECKO-
ro CONPOTMBAEHUS AO/IKHA BbiThb yKa3aHa B OTYeTe C yKasaHWeM YCJ/IOBWiIA UCMbITaHWIA.

A — BbICOKOYACTOTHbIi Npegen wmnegaHca; C — HW3KOYACTOTHLIA nNpegen umnegaHca; A-B — umMnefaHc BbICOKOYACTOTHOM
NOJTYOKPYXHOCTH; B-C — MMNeAaHc HU3KOYACTOTHOW NONMYOKPYXHOCTU; Z' — AeicTBUTE/IbHAA YacTb UMNeAaHca; -Z " — MHMMas 4acTb
umneaaHca

PrcyHok 2 — TunoBas gnarpamma KOMIJeKcHoro uMnegaHca (rogorpad) ana TOTD

MpumeyaHne — 3TN pe3ynbTaTbl MOXHO TakXe NpencTasuTb B BUAE COMNPOTUBIEHUSA (MMHeAaHC&), OTHEeCeH-

HOrO K M/iowaan NoBepxHOCTU. 34ecChb yae/bHOe CONpPOTUB/IEHME (MMNELAHC) PaBHO NMPOU3BEAEHUIO N3MEPEHHOIO COMNpo-
TUBNEHUS (MMNedaHca) Ha NoWwaab akTVBHOW NOBEPXHOCTN 3M1EKTPOAA.

11 TMpoTOKON UCNbITaHW

11.1 O6uwme NONOXKEHUA

OTyYeTbl 0 TECTUPOBAHUMN AO/MKHbI COAEPXAaTb TOUHYH, YETKYI M 06BEKTUBHYH MH(IOPMaLM0, NO3BOSIS-

IOLWY NPOAEMOHCTPUPOBATL, YTO BCE LEN UCMbITaHUA 6blan AOCTUTHYTHI. Mpeanaraemsliin Wab/oH oTyeTa 0
TecTMpoBaHWUM NpuBeLeH B NpunoxexHmn F
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11.2 2nemMeHTbl OT4UeTa

B oTueTe poskHa ObITb yKaszaHa, kKak MUHUMYM, cnegylouias nHdopmanus:
a) HasBaHWe 0T4yeTa;

b) aBTOpbl OTYETa;

C) AaTa cOoCTaB/ieHUS OTYeTa,;

d) ccbiika Ha NPOTOKON UCMAbITAHUA UM NAEHTUMKALNOHHbIA HOMEp;

e) MecTo, (HayanbHas) gaTa 1 BpeMsi NpoBeAEeHUS TECTUPOBaHUS;

f) mcnonb3yemblii ucnbiTaTesbHbI CTEHA,;

0) AaHHble 0 C60POYHON eanHULE ANS UcnbiTaHuii (nogpobHee cm. 11.3);
h) ycnoBusa ucnbiTaHuin (nogpobHee cm. 11.4);

i) TecToBble gaHHble (NogpobHee cm. 11.5).

11.3 OnuncaHne gaHHbIX O TECTOBO CO60OPOYHON egUHULLE

[aHHble 0 TeECTOBOI COOPOYHON eanHMLEe A0/KHbI BKAOUYATL, KAK MUHUMYM, CAeayloWwyo MHdopmalumio:
a) HasBaHue MpoAyKTa M TOProBYH MapKy yCTPOCTBa;

b) nnouwanb aKTUBHON NOBEPXHOCTU 3/1€KTPO/OB;

C) KOMMYecTBO TOM/IMBHbLIX 3/1eMeHTOB (0o6Llee, noc/negoBaTe/ibHoe, napasnfesibHoe);
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d) maTtepuansbl 1 TOMWUHbI TONIMBHbLIX 3/IEMEHTOB, €C/IN OHW W3BECTHbI, a TaKkkKe NAEHTU(UKALMNOHHbINA
HoMep (HoMepa) TON/IMBHbIX 3/1EMEHTOB;

€) KOMMYyTupyloLiMe maTepuasbl, €C/in OHW U3BECTHbI;

f) reomeTpuio ycTpoicTBa;

) NONOXEeHUA TOYEeK N3MepeHus Temnepartypbl U NPUTOXKEHUSA Harpysku.

11.4 OnucaHne yCcnoBUil UCNbITaHNUN

OnucaHue ycnoBuUil NCMbITaHWUA AOMKHO COAEPXaTb, Kak MUHUMYM, C/AeAYLWY UHDopMaLmio:
a) cdhamumnuio nuya (Nvd), NPoBOASLLErO UCNbITAHME;

b) NpMGOpPbLI 1 NPOTOKON KannbpoBKY;

C) npoueanypy ucnbiTaHuii;

d) ycnoBus ctapeHus;

€) KpuTepum cTabubHOro COCTOAHUSA;

f) meTon cbopa AgaHHbIX;

4) YNCTOTY rasa u npumecwy;

h) KOMNOHOBKY MCNbITATE/ILHOIO CTEHAA.

11.5 OnuncaHne TeCTOBbIX OaHHbIX

a) HasBaHue TecTa (TecToB);

b) ycnoBus akcnayaTtauuu npu UCnNbiTaHUSAX;

C) pe3synbTaTbl UCMbITAHWUA;

d) ycnoBus okpyxatuieii cpefsbl;

€) oueHka norpewHocTn (nogpobHee cMm. 11.6).

11.6 OueHKa norpewwHocTu

JonxHbl 6bITb YKasaHbl MNOrPeWHOCTN CPefCcTB M3MepeHuin. Mpn Heob6Xxo4MMOCTM AO0/KHbI 6bITb Npes-
CTaB/IeHbl OTK/IOHEHUS U3MEPEHU U/MAN NOTPELIHOCTU U3MEPEHUI, pacCUMTaHHble U3 OTK/IOHEHUA nsmepe-
HWIA M MOrpewHoCcTU NPpM6OpPOB.
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MpunoxeHve A
(cnpaBo4HOE)

Mpumep cOOPOUYHO egUHNLbI N3 TOMNZIMBHOIO 3/IEMEHTa

Mpumep KoHGMrypaumm 1 rpaHul, TECTOBO COOPOYHOM eauHMLBI U3 TOMIMBHOINO 3/1IeMeHTa Win 6atapen, onucaH-
HOI1 B JaHHOM [OKYMeEHTe, NpuBefdeH Ha pucyHke A.l.

Touka NpUIoXKeHns
MeXaHWYecKol Harpysku ToukaTokonogsoaa
KaTtogHas Topuesas

nnacTtunHa (cenapartop) Touka nsmepeHys

TouKa n3mepeHus TemnepaTypbl
HanpsbkeHns (+)

KaToAHblii TOKOCbEMHUK
MopT nogauu rasa

Ha Katog , TONNNBHBbIV 3N1eMeHT

AHOAHbI TOKOCHEMHUK

Touka ToKonoABoaa

AHOAHas TopLeBas

Touka n3mepeHus
njacTuHa (cenapatop)

HanpsbxkeHus (-)

MopT nogaun rasza NT

Ha aHoA TouKa NpUNIoXKeHNst
MeXaHUYecKo Harpysku

PucyHok A. 1— lMpumep cH60POYHOI eanHNLbI 13 TOMIMBHOIO 3/1eMeHTa

B gaHHOM npumepe KaTO,CI,HbII7I TOKOCBbEMHUK U aHOAHbIVI TOKOCBbEMHUK pa60Ta10T TakK e, Kak KaTO,EI,HbII7I N aHoAHble
rasoBblie KaHa/lbl, COOTBETCTBEHHO. OTpa6OTaHHbII7I ra3 BbIXOAUT NO NEPUMETPY OKPY>XXHOCTU KaKAOoro TOKOCbEMHUKA.

MpnmeyaHne — MOXHO U3MEPUTL HamMpsXKEHWE HA TOKOCbEMHUKE, YTOObI UCK/HOYNUTb nageHne Hanps>XxeHus
N3-3a KOHTaKTHbIX COI'IpOTVIB]'IeHVIVI (I'IJ'IaCTVIHa-TOKOC'bEMHI/IK).
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MpunoxeHve B
(cnpaBo4Hoe)

PacueT adppeKTUBHOIo KoahpuymeHTa ytuamsaumm tonamea

B.1 O6ume nonoxeHuns

B npunoxeHun B onncaH meTog, pacyeta adhekTUBHOro KoahduumeHTa ytuamsaumm Tonamea, Kak ato onpegene-
Ho B 3.1.11.

B.2 Metop pacyeta

Mpn NpoBeAeHUN MUCNbITaHUA aHOAHLIN ra3 NoAaeTCs CO CKOPOCTbO ga, N/MuH (STP). Pacxop, kKakaoro KOMMNoHeHTa
Ton/AvMBa B aHOAHOM rase BblpaxaeTcs Kak g5 /MuH (STP), (] = H2, CO, CHA.....CpY\gOn rge CpHQOr — o6bLwas xumu-
yeckas oopmyna Tonsmea). B criyyae aHanmsa coctaBa aHOAHOTO rasa Q¢[0/HKEH PacCUUTLIBATLCSA MO MOJIbHBIM AOMSM
Kaxk0ro KoMnoHeHTa Tor/mea (X (Monib/Mosb)) 1 gac ucnonb3oBaHvem ypaBHeHus (B.1):

g = Xj-ga. (B.1)
B npusBefeHHOM Hwxe npuMepe npegnonaraetcs, 4To N TONAMBHbIX 3/1IEMEHTOB COeAUHEHbI NOC/eA0BATENbHO U
TOMNIMBO PaBHOMEPHO pacnpefeneHo Mexay anemeHTamu. TeopeTuyeckuii Tok, onpeaenenHbii B 3.1.10, /reopetmeckmir A’

B MPEeANoNOXEHUN, YTO BECb NOAABaEMbI TONMBHbIV ra3 NOIHOCTBIO NMPOpearnpoBasl B 3/1IEKTPOXMMUYECKUX peakumsix,
[O/MKEH paccymTbIBaTbLCA MO ypaBHeHWo (B.2):

Irij-Qj
eopetnuecknii ~ R .JSr 680 +1000 -F- J
TeopeTnyeckuii . N (B.2)
o xo -Q
101325 - _ J
8,31451-273.15-60-1000 26485 1 =774 1

roe Pst — craHgapTHoe gasneHune (101 325 Hwv 2);
Tst — craHpgapTHasa Temnepatypa (273,15 K);
R — rasoBas noctosiHHas (8,314 4 Mx/monb~1K-1);
F — noctosiHHas ®apagesn (96 485 Kn/mornb);
Jy — KonnyecTBO 3M1EKTPOHOB, NEPEHOCUMbIX OAHON MOJIEKY/IO TOMSIMBHOTO KOMMOHEHTA | B 3/IEKTPOXMMMNYECKOM
peakuuu;
N — konmuecTBO nocnefoBaTeslbHO COeANHEHHbIX TOMIMBHBIX 3/1IEMEHTOB.
KonnyectBa nepepaBaemblx 371€KTPOHOB [V Ans npeAcTaBNeHHbIX TOMMB ONPefensiTcs ypaBHEHUAMU
(B.3)—(B.6) 1 cBeaeHbl B Tabnuuy B.1. Ans obuieit chopmynbl CpHAOr MypasHo 4(p+SL-L):

H2+ 02  H20 +2e~, (B.3)
H2 + O2- — H20 + Zer, (B.4)

CH4 +402- -» C02 + 2H20 + 8e- (B.5)

CpHQOr + 2(p + g/4 - #2)02~-> pC02+ (q/2)H20 + 4(p + g/4 - r/2)er. (B.6)

I3MepEeHHbIN BbIXOAHOW TOK KOKAOro 3/1IeMeHTa Wn Bceli CO0POUHOI eaunHMLbl 13 TOM/IMBHOTO 3/1IEMeHTa Win b6ata-

pev BbIpaXaeTCsi KaK /msvepeHnblii- TaKUM 00pasoM, 30peKTUBHBIN KoadhdmumeHT ytunusaumm Tonamea wm Uf, %, MoxeT
6bITb paccumTaH no ypasHeHuo (B.7)

In3mepeHHbIi  .108 % (B.7)
'TeopeTnyeckuii

Ta6bnunuya B.1 — nyana npeactaBneHHbIX BUAOB TOM/MBaA

Tormeo n
H2 2
CcO 2
> .
@)} S 8
C:quor 4(p + q/4 - r'2)
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B.3 Mpumepbl pacyeTtoB

B.3.1 PacuyeT no cocrtaBy u pacxofy aHoA4HOro rasa

HopmupoBaHHas Mo/ibHas [015 aHOAHOIO rasa %- MPUHUMAaETCS PaBHON ykasaHHOW B Tabiuue B.2 B pesy/nbrare
aHa/iM3a cocTaBa aHofHoro rasa. lpepgnonaraeTcs, Y4TO CKOPOCTb MOTOK& aHOAHOro rasa ga coctasnseTr 0,500 n/MuH
(STP). CkopocTn noTokoB A,-ana H2, CO 1 CH4, koTopble IBNAIOTCS KOMMIOHEHTaMy TOMN/MBa B aHOAHOM rase, paccumTaHbl
no ypasHeHuto (B.1) kak 0,281; 0,047; 0,003 n/muH (STP), COOTBETCTBEHHO.

Torga X njQj BblUMCASIETCA NyTEM CYMMMPOBaHWA Kaxkaoro Jy e [y Tak, uto £ Jyg- = 0,562 + 0,094 + 0,024 =
= 0,680 n/MnH"ITP). CneposatenbHo, npu N = 10 TONMBHLIX 3/IEMEHTOB C UCMO/Mb30BaHNEeM ypaBHeHus (B.2) nony-
yaeMm, 4To /teopetudeckuin =71,74- 0’%0 =4,88 A. Ec/u NpuHATb, YTO peasibHbIiA BbIXOAHOM TOK 6aTtapen paseH 3,90 A, To
M3mepenHbii OyaeT paBeH 3,90 A. Takum o6pa3oM, 3eKTUBHBIN KO3(UUMEHT YTUAN3ALMN TOM/IMBA MOXET ObITb pac-
cuutaH no cpopmyne (B.7) kak Uf :-Q%-loo =80 %.

Tabnuya B.2— CoctaB aHOAHOrO rasa, CKOPOCTb MOTOKA KaXKA0ro KOMMoHeHTa Tonnmea, p- u Ny

KomMnoHeHT Xj, Monb, % Py, n/mun (STP) WPy, niMun (STP)
H2 56,1 56,1/100 . 0,500 = 0,281 2.0,281 - 0,562
H20 27,1
co 9,3 9,3/100 0,500 = 0,047 2.0,047 = 0,094
co2 71
o~ 0,5 0,5/100 . 0,500 = 0,003 8.0,003 - 0,024

B.3.2 Pacuet no ckopocTtn notoka nogasaemoro H2 n H20

MNpepnonaraetcs, 4to H2 1 H20 nogatTca Ha aHog, NyTeM perynmpoBaHns CKOPOCTU MOTOKA KaXKA4O0ro M3 HUX. Takke
npegrnonaraeTcs, 4To NPy UcnbiTaHuy 6atapen 13 40 TOMIMBHBIX 3/IEMEHTOB, B KOTOPOW YWCNO nocnefoBatesbHbIX arie-
MeHTOB 10 c 4 napasifieNibHbIMU NogkNodeHnamm, H2 pacxos By, 1 BbIxoAHO TOK AO/MKHbI 6bITb paBHbl 3,00 n/mMuH (STP)
n 32,3 A cooTBETCTBEHHO. Vcnonb3ys ypaBHeHne (B.2), /teOpetndecknii paccumTbiBaeTcs Kak 71,74 « (2 « 3,00)/10 = 43,0 A
Takum 06pa3om, Npy /usmepertbii = 32,3 A 30heKTUBHBIN KO3(DMLUUEHT yTUAM3aLMKN TONIMBA MOXET ObITb paccumTaH no

dopmyne (B.7) kak Uf =-|w ‘100 =751 %.

MpuMmeuyaHne — KoiMYecTBO napasifiefibHbIX COEAVHEHUI He UMEET 3HAUEHUs A1 pacyeTa.
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MpunoxeHve C
(cnpaBo4Hoe)

PacueTt adhchbekTuBHOro kKoapdumumeHTa ytmnmsaynm kmcraopoga

C.1 O6wwue NonoxeHust

B npunoxeHun C onucaH MeTof pacyeta apdeKkTMBHOro koadhpuumeHTa yTuamsaumm Knucnopoaa, Kak ato onpege-
neHo B 3.1.12.

C.2 Metopg pacyeta

B xofe akcnayaTaumoHHbIX UCTbITaHWI KaTOAHBIN ra3 nogaeTcs Co CKOpOCTbio Ac, N/muH (STP). Pacxopg kucnopoga
<2, nfmun (STP), [OMKEH paccuMTbiBaTLCA MO MOJSILHOW [0N1€ K1CIopoAa B KaToaHOM rase, unv X02> Monb/Mosb, € Uc-
nosnb3oBaHveM ypaBHeHus (C.1)

9c=*02' dr (C-1)

PacueT TeopeTuyeckoro Toka, onpegeneHHoro B 3.1.10, /-reopeecuii A, NPOBOAWTCS B MPEANOIOKEHUN, YTO Ka-
TOLHbIN ra3 paBHOMEPHO pacnpefesieH Mexay N, nocnefosaTesnibHO COeAVHEHHbIX B COOPKE 13 TOMJIMBHBIX 3/IEMEHTOB, U
MOMTHOCTLIO PACXOAYETCH B 3/IEKTPOXMMUYECKMX peakumsx, no ypasHeHuto (C.2)

| i Pst @ M2 ' 902
‘Teopetnuecknii ~ R .Jst -60 m.000 T N
(€.2)
101325 no2 « 1o
8,31451 -273,15 -60 -1000 -96485- N o~ 287.0 —H-

roe Ps — craHgapTtHoe gasneHuve (101 325 Hwm-2);
Tst— cTtaHgapTHasa Temnepatypa (273,15 K);
R — razoBas noctosiHHas (8,314 4 Mx/mMonb-1K-1);
F — noctosiHHan ®apages (96 485 Kn/monb);
n0 — 4MCNo 3NEKTPOHOB, YYACTBYIOLUMX MPU NEepPeHoCce O4HOW MOMEKY/bl KAC/I0Po4a BO BPEMS 3/1EKTPOXUMUYECKOrO
2 BOCCTaHOBNEHWs, 4To npmBoauT K NO” = 4, Kak nokasaHo B ypasHeHun (C.3);

N — konuyecTtBo nocnegosartesibHO CoeANHEHHbIX TOM/TMBHbLIX 3/1EMEHTOB.
02+ 4e~-> 202-. (€.3)

VI3MEepEHHbIN BbIXOAHOM TOK KaKA0N COOPOYHONM eAnHMLbl 13 TONIMBHOIO 3/1eEMEHTa WK GaTtapen BblpakaeTcs Kak
Nsmepennbiii- [103TOMY 3ddDEKTUBHBIN k03dchnLmMeHT yTunusauum kucnopoga, wim UO |, %, Ao/KEH paccunTbiBaTbCA MO
ypasHeHuto (C.4)

no 'U3MEpEHHbIA %

2 /TeopeTuyeckuii

C.3 Mpumep pacyeta

Mpy NpoBeAeHUM 3KCNyaTaumMOHHbIX WCMbITAHWIA MpeAnonaraeTcsi, YTo pacxop katogHoro rasa fc coctasnsiet
1,50 n/mnH (STP), B 6atapee nmeetca N = 10 nocnegoBaTesibHO COEAMHEHHBLIX TOM/IMBHBIX 3/1IEMEHTOB C yKa3aHHbIM
COCTaBOM rasa, npueegeHHoro B Tabnuue c.1. fQ =0,314 n/MuH (STP) 1 /reOpetnueckuii = A MOryT 6bITb NOJTYyYeHbI
C MOMOLLbK YpaBHEHWI (C.1) U (C.2), COOTBETCTBEHHO. [Mpy chakTMyeckom BbIXOAHOM TOke B GaTtapee npv UCMbITaHWU
NpPOun3BOANTENBHOCTA, PABHOM 2,70 A, U3MEPEHHOE 3HAYEHUNE /n3mepeHHbiii PaBHo 2,70 A. Takum 06pa3om, ahheKTUBHbIN
KO3(hOULMEHT yTUAM3aUMM KUCNOpoAa MOXET ObiTb paccumTaH kak U0 = 2,70/9,01 + 100 = 30 % C MCMO/Ib30BaHMEM
YPaBHEHUS (C.4).

Ta6nunya C.1— CocTaB katogHoro rasa n02 v freopemmHeckiin

KOMNOHeHT x¢ monb, % <2, nfvun (STP) lTeopeTMLlecme A
09 20,95 20,95/100 « 1,50 = 0,314 287,0 +0,314/10 = 9,01
M2 79,05
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MpunoxeHve D
(cnpaBo4HOE)

MakcumanbHas WupuHa rucTepesnca HanpshHkeHus
Npu UCMbITaHUAX BOJIbT-aMMNepPHbIX XapakTePUCTUK

PN CHATAN BOSbT-aMMEPHbIX XapaKTepuCTK METOA0M TOKOBOIA pa3BepTky, onucaHHbiM B 10.2.2.1 6), n3MepeHHble
HanNPSHKEHMS1 MOTYT OT/IMUATLCS! NPU Pa3HO CKOPOCTY Pa3BEpPTKM M3-3a rMCTepesnca, Kak NokasaHo B NpuMepe Ha puUcyH-
ke D.1. COOTBETCTBYIOLIAA CKOPOCTb PA3BEPTKY A0/MKHA 6biTb BbiGpaHa TakuM 06pa3oM, UTO6Gbl MakCMMaslbHas LMpUHA
rucTepesnca HanpsXkeHnst 6bina MeHblle JoMNyCTUMOrO MakCUMAasIbHOTO OTK/IOHEHUS HAMPSXKEHMUS, OnpeaesieHHoro B 7.

PucyHok D.1 — l'icTepesnc HanpshkKeHnst Npu 3a4aHHoli CKOPOCTU pasBepTKu
npy TECTUPOBAHNW BOJIbT-aMMEPHbIX XapaKTepuUCcTUK
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MpunoxeHne E
(cnpaBo4Hoe)

MpoBepka BO/IbT-aMMNEPHbIX XapakKTepPUCTUK NP NOCTOAHHOM
apPpekTMBHOM KOappunumneHTe yTnunusaymum tonnmea

[ns Toro, utobbl 3dhheKTUBHLIA KOIPULMEHT yTUAM3AUMM TOMMBA W/ KUCNOPOAA OCTaBauiCs MOCTOSIHHbIM
npv N3MEHEHUSX B 38[jlaHHOM Juana3oHe, Heo6XoAMMO U3MEHATb CKOPOCTb MOTOKa TOM/MBa WWAW K1Ciopoaa npy nsme-
HEHUW TOKa. 3aBMCHMMOCTb HanpsHKEHNS Ha COOPOYHON eAMHMLE OT TOKa, COOTBETCTBEHHO, MOXET OT/IMYaThbCsA OT Hab/to-
[aemoli B yC/TIOBUSIX MOCTOSIHHOV CKOPOCTM MOTOKA rasa. [pumep Takoro M3MeHeHWs HanpshkeHns Ha c60poYHON eanHuLe,
TOKa 1 CKOPOCTW MOTOKa BoAopoAda nokasaH Ha pucyHke E.1.

PucyHok E1 — lNpumep 3anucy B pexnme NpoBepKN BOMbT-aMMepPHbIX XapaKTepucTumk
npy NOCTOSAHHOM 3hhEKTVBHOM KO3dhhuumMeHTe yTuamsauum Tonamea

Ecnv BonbT-amnepHble XapaKkTeEPUCTUKA CHAMAIOTCHA MPU NOCTOAHHOM 3h(DEKTUBHOM KO3hULIMEHTE YyTUAM3aUUK
TON/IMBa, TO NepBOHaYasIbHO B CH60pKe AO/MKEH NOAAEPXMBATLCA MUHUMAaNbHBI TOK C60POYHOl eAnHMULbI M3 TOMIMBHOIO
af5leMeHTa un 6atapeun, Kak onpegesneHo B 8.2 T).

Mpy MasTbIX 3HAYEHMSIX TOKA HaNPsSHXKEHNE CTAHOBUTCS HECTAOW/IbHBIM M3-3a HI3KOI CKOPOCTU MOTOKA rasa, No3ToMy
Heo6XoAyMo onpeaenuTb MUHUMabHbI TOK COOPOYHONM eAuHNLB! M3 TOM/IMBHOTO 3/1EMEHTa WK 6aTapen, YTobbl n3be-
XaTb HECTabUNbHOCTU HaNPsHKEHUSI.
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MpunoxeHne F
(cnpaBo4HOe)

MpoTokon ncnbliTaHu (WabsoH)

F1 O630p

Hwxe npuBegeHbl nNpuMepbl oTyeTa A8 06Leil nHopmaumm, onMcaHna AaHHbIX TECTOBON COOPOYHOW egnHULbI
M YCNOBWIA MCMbITAHWIA, a Takke oTyeTa Mo KakAOMY WCMbITaHWI, YKa3aHHOMY B OCHOBHOM TeKCTe. YkasaHus aBTopy Bbl-
JeneHbl KypCMBOM M He OO/MKHbI BKIYATLCA B NPOTOKON UCMbITaHUA. MeTog onpefeneHns «norpewHocTn npuéopa,
ykasaHHblli B F.5, F.6, F.7, F.8 n F.9, npuBeaeH B npuioxeHun G.

F.2 O6was nHchopmauyus
HasBaHne nNpoToKona UCMbITaHWi
ABTOpbI OTHETA
Jata coctaBneHua otyeta
Ccbl/lka Ha NPOTOKO/ UCMbITaHUIA WM MAEHTUGIMKALMOHHBIA HOMEp
MecTo NpoBeAeHUS UCTbITaHNIA
[Jata 1 Bpemsi Hayaia TecTUpoBaHus

McnbiTaTesbHblii CTEHA

F.3 OnucaHne faHHbIX TECTOBOV COOPOYHON eANHNLbI

HavmeHoBaHWe 13genuna v ToproBasi Mapka ycTpoiicTea

Mnowaab akTMBHO NOBEPXHOCTU 3/1EKTPOLOB

KonnuectBo TONMMBHLIX 31eMeHTOB (06LLee, nocriegoBaTesibHoe, napasinenbHoe)
M AeHTUdIMKALMOHHBI HOMEp yCTpolicTea

FeomeTpust ycTpoicTea

MaTepuasibl ¥ TOMWWHBI 3/1EKTPOINTA U 3N1EKTPOA0B Ecnm n3BecTHo

Ecnn ykazaHHble H/Xe faHHble Npou3BoaUTENA OTCY TCTBYHT, TO OHU AO/KHbI 6bITb YKa3aHbl B OTYETE.

KoHdurypauusi c6opoyHoii eaguHULbI 1 MeTOoA, CO0pKM
Matepuasibl 1 reomeTpusi nepuepuiiHbIX KOMNOHEHTOB
Xapaktep 1 Hanpas/eHUss NOTOKOB aHOLHOIO U KaToAHOro rasos
TOukM U3MepeHus TeMnepaTypbl

MexaHunuyeckas Harpyska (eguHuua) n mecta ee npunoXeHus
TOUKM M3MEPEHUA HANPSHKEHNSA

MecTa Ansa Tokonogsoaa

MvHMMasibHOE HanpshXeHne Ha TOMIMBHOM 3/IEMEHTE (e,q.)

F.4 YcnoBus ucnbiTaHui

Mvs nyua (nv), NpoBOASLLEro UCMbITaHne
Mprbopbl 1 3anucn o kannbpoBke
Mpouenypa TecTypoBaHus

Ycnosusa ctapeHuns
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KpuTepumn cTabunibHOrO coCTOsIHUSA
MeTopa c6opa AaHHbIX
UucToTa 1 NnpuMecy rasa

MexaHnyeckan Harpyska

F.5 TecTnpoBaHne HOMUHa/TbHOW MOLLHOCTU

Pexxvm paboTbl

3HaueHue,
MorpelHocTb Nprbopa, eauHuua
MapameTp euHnLa .
n3vepeHus
fa
fc
Pa
Pc
roP

Pexvm paboTbl

SHaveHue, MorpetuHocTb NprGopa, eavHILA
MapameTp eanHMLa N3MepeHus '
3mepeHns
HPL
\Y
1
P

[omkeH 6bITb onncaH MeTog yCpeaHEeHNS AaHHbIX.
F.6 TecTnpoBaHue BONbT-aMMNePHbIX XapakKTepPUCTUK
Ycnosus akcnnyartauum
MapameTp
ga(unm ero gnanasoH B cnydae 10.2.2.2)

gc (wnn ero guanasoH B cniyvae 10.2.2.2)

Pa
Pc

20p

Uf (nnn ero gnanasoH B cnyyae 10.2.2.2)

/g2 (nnm ero gnanasoH B cnyyae 10.2.2.2)

PesynbTarsl ncnbITaHWi

3HaueHune
MorpeluHocTb Npubopa, eanHuLa
MapameTp (eanHnua M3MEpeHis
n3MepeHus)

HPLY

FOCT P M3K 62282-7-2—2024

OTK/IOHEHUST N3MepeHuii (cTaHOapTHoe
OTK/IOHEHME), EAVMHULA N3MEpeHUs

OTK/IOHEHMA U3MEepeHuii (CTaHZapTHoe
OTK/IOHEHUE), eanHNLA U3MEPEHMST

3HaueHve, eanHULa N3MepeHus

OTK/IOHEHUS1 N3MepeHuiA (CTaHZapTHoe
OTK/IOHEHUE), ef.
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[LonmxHa 6bITb NpeAcTaB/eHa KpuBasi BO/IbT-aMNepHbIX XapakTepucTuk (cM. 10.2.3).

F.7 TecTpoBaH/e 3aBUCUMOCTU 3DPEKTUBHOIO KOIULMEHTA YTUIN3aLUM TONIMBa

HauasibHble YC/TOBWSI UCTbITAHIA

MapameTp 3HaueHue, eMHMLA U3MEPEHNS

Ha
2

Top

MpeagapuTeibHasi MHopMaums

OXuAaemblii MakcMasibHblii KO3(MULMEHT yTUAU3aL MM TONIMBA 1%

Pe3ynbTatbl UCTbITAHNIA

3HayeHve o
NapameT (eauHMa MorpelwHocTL Npubopa (eamHnua OTKIOHEHMA N3MepeHuii (CTaHgapTHoe
P P AvHILL n3mepeHus) OTK/IOHEHME) (eAnHMLA N3MEPEHUS)
n3mepeHus)
HPL],
B cnyyae 10.3.2.2
Homep atana fa, eamHuua namepeHus V, eanHnLa n3mepeHns utw
0
1
2
3
T

JomkHa 6bITb npefcTasneHa kpveas Uf (fa) - V, koTopas MOXeT 3aMeHWTb NPUBELAEHHYHO Bbille Tabnuuy

(cvm. 10.3.3).
B cnyyae 10.3.2.3

Homep aTana 1 egnHnua n3mepeHus V, eanHnua n3mepeHus (O

0

1
2
3
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JomxHa 6bITb NpeacTasneHa kpueas Uf (/) - V, koTopas MOXeT 3aMEeHWTb MPUBEAEHHYHO Bbille Tabnuiy
(cm. 10.3.3).

F.8 WcnbiTaHNA Ha 4OTOBEYHOCTb

Pexxvm paboTbl
MapaveTp 3HayeHve, eguHMLa N3MEepPEHNs

fa

no2

Top

PesynbTarsl ncnbITaHni

3HaueHve,
MapameTtp efvHuLa
n3mepeHus

MorpeluHocTb Npubopa, eauHLa OTK/IOHEHUST M3MepeHuii (CTaHAapTHoe
U3MepEHVs OTK/IOHEHME), EANHULA N3MEpPEHUSs

HPLL (Hauano)
HPL! (koHeL)

t (koHeL)

OcTasbHble pe3ynbTaTbl UCMbITaHuiA JOMKHbI 6bITb NpeAcTaB/eHb! B BUae AByMepHOro rpadwmka (cm. 10.4.3).
F.9 VcnbiTaHre Ha yCTOMYMBOCTb NpY LUTUPOBaHUN
YcnoBsusi ncnbiTaHwi

CKOpOCTb OxnaxaeHus

CKopocCTb Harpesa

MuHuManbHas TemnepaTypa

Mepvog nogaepxaHus paboyein Temnepartypbl

Mepvog noaaepxaHns MUHUMa/IbHON TemnepaTypbl

CocTaB rasa npu Harpese

Pacxof rasa npu Harpese

CocTaB rasa npv oxs1axaeH1u

Pacxop rasa npv oxnaxaeHun

CocTaB rasa npu MUHUMasILHOW TeMnepaTtype

Pacxog, rasa npy MUHUMaJ/1bHOW TemMnepatype
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Pexvm paboTbl

MapameTp 3HaueHve, eguHMLA U3MEPEHMS

Top

Pexvm paboTbl

3HaueHue,
MapameTp enHnLa
n3MepeHus

MorpewHocTb Npubopa, eguHLa OTK/IOHEHMA N3MepeHnii (CTaHgapTHOe
n3vepeHmns OTK/IOHEHUE), eAVHNLA U3MEepPEeHUst

HPL| (Hayano)

HPL, (koHeL)

OcTaslbHble pe3ybTaTbl A0/DKHbI ObITh NPeACcTaB/NeHbl, Kak ykasaHo B nyHkTe 10.5.3
F.10 TectnpoBaHue Ha 3(PPeKTUBHOCTbL BHYTPEHHEro puchopMmnHra

Ycnosusa akcnnyartauum
MapameTp 3HaueHvie, egnHMLA N3MEpPeHUs
a

e

uf

Top

PesynbTatbl UCMbITAHWIA
MapameTp 3HaueHue, eauHULA M3MEPEHNs!

HPLL
CocTaB aHOAHOrO OTXOASILLETo rasa
Pacxo/, aHOHOTO OTXOAALLErO rasa

KoahdpmumeHT koHBepcun YB 1%

F11 TectupoBaHue Ha onpefesieHne ConpoTUB/IEHNA KOMNOHEHTOB

Pexvm paboTbl

MapameTp 3HaueHue, eguHMLa N3MepPEeHNst

32



FOCT P M3K 62282-7-2—2024

Pc

Rp
lmmm V

YacToTHbI Ananas3oH
Pexum paboTbl (ranlbBaHOCTATUYECKWIA WM MOTEHUMOCTATUYECKINIA)
Amnantyga

Pe3ynbTatbl UCMbITaHUI

MapameTp 3HaueHVe, eguH1LEA N3MEPEHNSI
O6lLee conpoTuBIeHNe

Owmunyeckoe conpoTuB/IEHUNE

B 3aBMCUMMOCTY OT METOZOB [0/DKHbI NMPUIaraThCsl COOTBETCTBYOLWME pUCYHKM (cM. 10.7.3).
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MpunoxeHne G
(cnpaBo4HOEe)

MeTon onpenesieHNs1 NOrPeWwHOCTN NpPUGopPoB

MorpeluHocTb npubopa LI MoxeT 6bITb noslyyeHa B pesy/ibTare KasmbpoBOK C MUCMOJIb30BaHWEM MPUrOAHbIX A1
KOHTPONSI CTaHAAPTHbIX MHCTPYMEHTOB. Bosnee nogpobHas nHopmMaums npvBeaeHa B PykoBoactese MICO/MOK 98-3.

OHa TaKke MOXeT ObITb NoslyyeHa v3 npegena norpewwHocTy (a) npubopa, kak nokasaHo B qoopmyne (G.1), B npea-
MONOXEHUV PaBHOMEPHOrO pacrnpefeneHns BeposTHOCTY B Ananas3oHe npegena norpewHocTy

W - 2K G.1)

rae r| — ctaHgapTHaa NorpeLHocTb npubopa.

HekoTopble n3MepeHns BbINOHATCA C MOMOLLbIO HECKOSIbKUX MPUOOPOB (Hanpumep, 4518 U3MEePEeHWst TOKa MOXET
MCMOoMb30BaATLCSA KOMOMHALMA 13MepuTesna Toka U LMdPoBOro perucrparopa Hanpshkenuns). CtaHfapTHas NorpeLlHocTb
[ONA Takoro cnyyas MOXeT ObITb MoslyyeHa, kak nokasaHo B chopmyne (G.2), Npu ycrioBuM OTCYTCTBUS KOPPEALMN Mexay
npnéopamu

(G.2)
rae v, j— cTaHAapTHas norpellHocTb nNpubopa ans /-ro npuéopa. Takum o6pasoMm,

(G.3)
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MpunoxeHve OA
(cnpaBo4Hoe)

CBefleHMs1 0 COOTBETCTBUM CCbIJIOYHbIX MEXAYHapoAHbIX CTaHA4ApTOB
HaLWOHa/IbHbIM N MEXrocyapCTBEeHHbIM cTaHgapTam

Ta6bnuya [OA.1

O603HayYeHNe CCbISIOYHOTO
MeXayHapoaHOro ctaHgaprta

IEC 60050-485

IEC 60584-1
IEC 60584-3
IEC 61515
ISO 5168
ISO 6141
ISO 6142-1
ISO 6143
ISO 6145-7

ISO 6974-1:2012

ISO 6974-2:2012

ISO 6974-3:2000

ISO 6974-4:2000

ISO 6974-5:2014

ISO 6974-6:2002

ISO 7066-2
ISO 8573-1

ISO 8756
ISO 12185

CreneHb

COOTBETCTBUA

MOD

MOD

MOD

MOD

MOD

MOD

MOD

IDT

O603HayYeHVe 1 HaMMeHOBaHNe COOTBETCTBYIOLWEro HaunoHasbHOro,
MeXrocygapCTBeHHOro ctaHgapta

FOCT P 56188.1—2023 «TexHONOrMn TOMJIMBHbIX 3/IEMEHTOB. YacTb 1
TepmuHonorus»

£

4

MOCT 31371.1—2020 «la3 npvpoaHbIi. OnpefeneHne coctaBa MeETOAOM
rasoBoii xpomartorpaduu C OLEHKOM HeonpegeneHHocTn. Yactb 1. Obwpe
ykazaHus 1 onpeaeneHns coctaBa»

MOCT 31371.2—2020 «la3 npvpoaHbIii. OnpefeneHne coctasa MeETOAOM
rasoBoil xpomarorpaduu ¢ OLEHKO HeonpeaeneHHocTu. YacTb 2. Bbiunc-
NeHvie HeonpeaeneHHOCTU»

FOCT 31371.3—2008 «la3 npupogHblii. OnpegeneHne coctaBa MeTO-
[OM ra3oBoil xpomartorpacumn ¢ OLEeHKO HeonpeaeneHHocTn. YacTb 3.
OnpegfeneHvie Bogopoaa, renus, Kicriopoga, asora, AWoKcuaa yrnepoga
1 yrnesofoponos Ao C8 ¢ NCNonb3oBaHnem ABYX HacafoUHbIX KOSTOHOK»

FOCT 31371.4—2008 «la3 npvpoaHbIiAi. OnpefeneHne coctaBa METOAOM
rasoBoii xpomartorpacum c oueHKolil HeonpegeneHHocTu. Yactb 4. Onpe-
JeneHve asoTta, guokcuga yrnepoga wu yrnesogopogos C1—C5 n C6+ B
nabopaTtopvmn 1 C NOMOLLbH BCTPOEHHON M3MEpPUTE/IbHOW CUCTEMBI C UC-
Nnosib30BaHNeM [BYX KOJIOHOK»

FOCT 31371.5—2022 «la3 npvpogHbIii. OnpefgeneHne coctaBa METOAOM
rasoBoii xpomartorpacum ¢ oueHKolil HeonpegeneHHocTu. Yactb 5. Onpe-
JeneHve a3oTa, Avokcuaa yrnepoga v yrnesogopogos C1—C5 un C6+ nso-
TEepMUYECKM METOLOM»

FOCT 31371.6—2008 «la3 npupopHblii. OnpefeneHne coctaBa MeETO-
[JOM ra3oBOi xpomartorpadmm C OUEHKON HeonpefeneHHocTu. YacTb 6.
OnpefeneHve BoAopoAa, renus, K1cnopoaa, asorta, AnMokeuaa yrnepoga u
yrnesogopogos C1—C8 c ucnonb3osaHveM Tpex KanunnsapHbIX KOIOHOK»

4

MOCT P NCO 8573-1—2016 «CxaTblin Bo3gyx. YacTb 1. 3arpsisHeHusi u
KNaccbl YACTOTbI»
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OkoH4yaHve Tabnmupl JA. 1

* COOTBETCTBYHLLMIA MEXIOCYAapCTBEHHbIA CTaHAAPT OTCYTCTBYeT. [J0 ero NpUHSTUS PEKOMEHAYeTCs UCMosb30-
BaTb NEPEBOJ, Ha PYCCKUIA S13bIK JAHHOTO MEX/yHapoAHOTO cTaHaapTa.

MpnmeuyaHne — B HacTosAWen Tabnmue MCnonb3oBaHbl cneayoLye yCioBHble 0603HAYEHUs CTEMNEHU COOT-
BETCTBMA CTaHAapTOB:

- KOT — naeHTNYHbIN CTaHaapT;

- MOD — moguthmumpoBaHHble CTaHAapThbl.
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Bubnnorpadusn

IEC 60352 (all parts), Solderless connections (CoeavHeHusi HenasiHble. YacTb 1. CoeMHEHUA HakpyTkoi. Ob6Lme
TpeboBaHusl, MeToAbl UCTIbITAHWI U NPaKTMYeCcKoe PyKOBOACTBO)*

IEC 60359, Electrical and electronic measurement equipment — Expression of performance (Annapatypa n3mepu-
TenbHas afieKTpuyeckas 1 3N1eKTPOHHas. BbipaxkeHue pabourx xapakTepucTumk)*

IEC 60512-1-1, Connectors for electronic equipment — Tests and measurements — Part 1-1: General examina-
tion — Test la: Visual examination (CoeguHuTenn ons 3NeKTPOHHOIM annapartypbl. MicnbiTaHusa u namepeHuns. Yactb 1-1.
O6wwit ocmoTp. McnbiTaHne la. BusyasbHbli 0CMOTP)

IEC 60512-8-1, Connectors for electronic equipment — Tests and measurements — Part 8-1: Static load tests
(fixed connectors) — Test 8a: Static load, transverse [CoegnHnTenn A1 3/1IEKTPOHHOrO 060pyAoBaHusA. VcnbiTaHus n ns-
MepeHus. YacTb 8-1. McnbiTaHne CTaTUYecKoin Harpyskol (3akpensieHHble coeguHuTenn). McnbitaHne 8a. Ctatmyeckas
Harpyska, nonepeyHas]*

IEC 60512-8-2, Connectors for electronic equipment — Tests and measurements — Part 8-2: Static load tests (fixed
connectors) — Test 8b: Static load, axial [CoeguHuTenn ANsi 3NEKTPOHHOTO 060pyA0BaHMA. MCMbITaHUA U M3MEPEHUSI.
YacTb 8-2. VichbiTaHWe cTaTU4YecKon Harpy3koi (3akpenseHHble coegnmHuTenn). McnbitaHne 8b. CTatuyeckasi Harpyska,
oceBas]*

IEC 62282-2-100, Fuel cell technologies — Part 2-100: Fuel cell modules — Safety (TexHonornm TONAMBHBLIX
anemMeHToB. Yactb 2-100. Moay/m TOM/IMBHBIX 3/1eMeHTOB. Be3onacHocTb)

IEC 62282-8-101, Fuel cell technologies — Part 8-101: Energy storage systems using fuel cell modules in re-
verse mode — Test procedures for the performance of solid oxide single cells and stacks, including reversible operation
(TexHonorvm TONMMBHbLIX 3/1eMeHTOB. YacTb 8-101. CucTeMbl akkyMy/IMPOBAHWA 3HEPIW, WCMOoMb3ylowye Mogynu To-
M/IMBHbIX 3/1IEMEHTOB B PEBEPCVBHOM pexvme. MeTofbl UCTbITaHWi A1 onpefeneHns pabounx xapakTepucTuk oTaesb-
HbIX TBEPAOOKCUAHbIX TOM/IMBHBIX 3/IEMEHTOB W 1X 6aTapeii, Bk/IYas peBepcMpoBaHue)*

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurement
(GUM:1995) [HeonpegeneHHOCTb mM3mepeHuit. YacTb 3. PykoBOACTBO MO BbIpaXKEHUO HEONpefeneHHOCTU U3MepeHuii
(GUM:1995). fononHeHne 1 PacnpocTpaHeHue pacnpegeneHuii, ncnonblys metog MoHte Kapno. TexHuyeckas nonpas-
ka 1 (OCHOBHble CTaHAapTbl, MMEKTCA NepeBoAbl 3aperncTprpoBaHHbie)]*

ISO 2602, Statistical interpretation of test results — Estimation of the mean — Confidence interval (CtaTtuctuyeckas
MHTEpnpeTaumsa pesy/bTaToB WCMbITaHWin. OueHKa cpegHero. [JoBepuTesibHbI HTepBa)

ISO 2854, Statistical interpretation of data — Techniques of estimation and tests relating to means and variances
(Cratuctnyeckas 06paboTka AaHHbIX. MeToapbl OLEHKN 1 MPOBEPKM MMNoTe3 O CPeAHMX 3HAYEHNAX U AUCNEPCUSX)

ISO 14687, Hydrogen fuel quality — Product specification

Fuel Cells Testing, Safety & Quality Assurance (FCTESQA), Polarisation curve for a SOFC single cell test, Test
Module TM SOFC MO1 (30 April 2010)

TSOTRIDIS G, PODIAS A., WINKLER W. and SCAGLIOTTI M, eds. The Fuel Cells Testing & Standardisation
Network, Fuel Cells Glossary, EUR22295 EN (June 2006)

* OdpmupanbHbIii NepeBo 9TOro cTaHaapTa HaxoguTces B defepasibHoM MHDOPMALIMOHHOM (ooHAe TeXHuYe-
CKUX pernameHToB 1 CTaHaapToB Poccuiickoli degepauyn.
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YOK 621.352.6:006.354 OKC 27.070
KnioueBble crioBa: TBEPOOOKCMAHbLIA TOMAMBHbIA 3anemeHT (TOT3), cbopouyHass egumHuua U3 TOMJIMBHOIO

afniemeHTa unu 6atapeun, aPEKTUBHBIN KO3 PUUNEHT yTuamnsaumm Tonamea, 3 (ekTUBHbIA KO3 PULUEHT
yTUAM3auum KMcnopoaa, UcnbitaHme nNpon3BOAUTENBHOCTU, BO/IbT-aMMNEPHbIE XapaKTepucTmKm
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