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Mpeancnoeue

1 NMOOIMOTOBINEH AkuMoHepHbIM 06LWecTBOM «[0CYygapCTBEHHbIM Hay4YHO-UCCNesoBaTensCKUA U Npo-
EKTHbIA MHCTUTYT pedkomeTannuueckon npomsiineHHoctu» (AO «TMPEOMET») Ha ocHoBe cOBCTBEHHOrO
nepeBoda Ha PYCCKWIA SA3bIK CTaHA4apTa, yKa3aHHOro B MyHKTe 4

2 BHECEH TexHun4yeckum KoMUTETOM no cTangaptu3auum TK 029 «BooopoaHble TEXHONOTMUY

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHuio U meTpornorum ot 26 anpens 2024 r. Ne 556-cT

4 HacToslWwmin cTaHgapT MOeHTUYEH MexayHapogHoMmy ctaHgapty M3K 62282-7-2:2021 «TexHonoruu
TOMNNMBHBIX 3NIeMeHTOB. YacTe 7-2. MeToabl TecTMpoBaHus. TeCTMpoBaHWe NpoM3BOOUTENBHOCTY €OUHNYHBIX
3NeMeHTOB M DaTapell TBEpOOOKCUMAHBIX TONNUBHLIX 3nemeHToB (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].

Mpn NpUMEHEeHWM HAaCTOoSALLEro cTaHgapTa peKoMeHAYeTCA CMoNb30BaTb BMECTO CChINOYHbBIX MEeXAyHa-
POAHbIX CTaH4APTOB COOTBETCTBYIOLLME UM HAaLMOHANbHbLIE M MEXIOCyAapCTBEHHbIE CTaHAapThl, CBE4EHWS O
KOTOPbLIX MPUBEAEHbLI B AONOMHUTENBHOM NpunokeHun JA.

[JononHuTensHble CHOCKWM B TEKCTe CTaHAapTa, BblAeNeHHbIE KypCUMBOM, NpUBEAEHbl AN MOSICHEHWS
TeKcTa opuruHana

5 BBE[JEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosduwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IEC, 2021
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

MexoyHapoaHas anektpoTexHudeckasa komuccns (M3K) apnsaeTca BeayLlein BCEMUPHON opraHuM3aumven
no cTaHdapTM3aLumu, BKMoYalolwen B cebs Bce HaUMOHamNbHbIE 3NeKTPOTEXHUYECKME KOMUTETHI (HauMoHanb-
Hble komuTeTel M3K). destensHocTe MOK HanpaBrneHa Ha yKpenneHne MexayHapogHOro COoTpyaHMYecTBa
no BCEM BOMpoOcaM CTaHAapTM3auuu B obnactu 3NeKTPOHWMKW U 3nekTpoTexHWkn. C 37Ol uenbio, NoMUMOo
apyroi ceoei geatenbHocTH, M3OK nybnukyeT mexpgyHapoAHble CTaHOApTbl, TEXHUYECKUe cneuudurkauum,
TeXHUYEeCcKne oTyeThl, obllenocTynHele cneuudukauun (PAS) n pekomeHgauum (ganee uMmeHyemsle «Iybnu-
kaumm M3K»). MNogroToeka nybnukaunii nopyyeHa TEXHUYECKUM KoMuTeTaM. JTioboin HauMoHanNbHLIA KOMUTET
M3K, 3anHTepecoBaHHLIA pacCMaTPUBAEMON TEMOM, MOXET y4acTBOBaThL B 3TWMX MOATOTOBUTENbHLIX pabo-
Tax. MexgyHapofHble, MpaBUTENbCTBEHHLIE MU HENPABUTENbLCTBEHHbLIE OpraHW3aUun, B3auMoOencTByloLme
¢ M3K, Takke y4acTBylT B 310 nogrotoeke. M3K paboTtaeT B TecHOM coTpyaHWyecTBe ¢ MexayHapoaHoM
opraHusaumen no craHgaptuzaumm (MCO) cornacHo ycrnoBusIM COrfalleHusl, NoanMcaHHoro mMexay OBYMs
opraHu3auusmu.

OdmumnansHbie peweHus unu cornaweHns M3K no TexHWYeCKMM BONPOCaM Bbipa)atoT ¢ MakCMMansHo
BO3MOXHOW TOMHOCTLIO MEXOYHAapPOaHY COrMacoBaHHY TOUKY 3peHUs No paccMaTpuBaeMblM Bonpocam, no-
CKOJbKY B Ka)KOOM TeXHUYeCKOM KomuTeTe paboTaloT NpeacTaBUTeNn BCeX 3aMHTepecOBaHHbIX HalMOoHamb-
HbIX KOoMUTETOB M3K.

My6nukaunn MOK HocaT pekoMeHOaTenbHbIA XapakTep AN MeXAyHapoOHOoro UCrnonb3oBaHua 1 BOC-
NPUHUMAKTCA HauuoHanbHelMM kKoMuteTamm M3K cooTBeTcTByHOWMM 0Bpazom. [ns obecnedeHus TOYHO-
CTU TEXHWYECKON uHpopmMmauum, cogepxallernca B nybnukaumnsax M3K, npeanpuHAThl BCe pa3yMHbIe YCUIUS.
M3K He HeceT OTBETCTBEHHOCTU 3a cnocobbl UCNONb30BaHUsA Takon MHdopmauun unu 3a niboe owmboyHoe
NMOHMMaHWe NoBbIM KOHEYHbIM NOMNb30BaTeNneM.

B uensax cogenctByMa MeXOyHapogHOW yHUDMKauun HaunoHanbHble Komutetel M3K obasyoTca npu-
MeHATb nybnukaunm M3K MakcMmanbHO nNpo3payvyHbiM 06pa3oM B CBOMX HALMOHAIbHbLIX M PErMoHanbHbIX
nybnukaunsx. B noboi HaLMOHANLHOW MNKW permoHansHoW Nybnukauun OomkHbl BeiTh YETKO yKalaHbl BCe
BO3MOXHbIE PACXOXAEHWS C COOTBETCTBYHOLWen nybnukaunen M3K.

M3K He npegocTaBnsieT HUKaKUX CBUAETENLCTB COOTBETCTBUA. YCNYrn No OLEHKe COOTBETCTBUA U B He-
KOTOPbIX 0BnacTax paspelleHne Ha NpaBo NpUMeHeHUsa 3Haka cooTBeTcTBuA M3K oKazbiBaloT He3aBUCUMblE
opraHbl no ceptudukaunn. M3K He HeceT OTBETCTBEHHOCTb HW 3a Kakue ycryri, npefocTaBnsieMble He3aBu-
CUMBIMK opraHamMu rno cepTudukaumin.

Monb3oraTenam Heobxogumo ybeouTbes, YTO OHWM obnagatoT NocnegHUM u3fgaHueM daHHow nybnu-
Kauuu.

M3K, ee pykoBoguTenu, COTPYOHUKKA, 0BCNyXXMBAKOLMIA NEPCOHAN W areHThl, B TOM YuCre OTAEeNbHbIe
3KCMepThl U YHaCTHUKM TEXHWYECKMX U HaLMOHanbHbIX koMuTeToB M3OK, He HeCyT HMKaKoi OTBETCTBEHHOCTM
3a Nbble HecyacTHble Cry4Yau, NOBpeXAeHUst UMYLLeCTBa Mnu gpyron yiepb nwoboro xapaktepa (NpsiMon
WINW KOCBEHHbIN), @ TAKKE HE HECYT HUKaKOW OTBETCTBEHHOCTW 3a U30EPKKM (B TOM YWCIe BO3HArpaxaeHue 3a
topuanYeckme ycryri) U pacxodbl, BO3HUKLLME B pe3ynbTaTe UCMoNb30BaHUsA KakuM-nubo obpasom sTon nnm
nobon gpyron nyénukaunmn M3K.

Heobxogumo obpaTuTh BHUMaHWE Ha HOPMAaTUBHBLIE CCbIMKW, MCNOMNb3yeMble B HacToswen nybnuka-
UK. Mcnonb3oBaHue ynoMUHaeMbIX JOKYMEHTOB He0BX0AMMO Ans NpaBuIibHOro NPUMeEHeHNs gaHHoW nybnu-
Kauuu.

Heobxogumo obpaTuTe BHUMAHKME Ha TO, YTO HEKOTOpPLIE 3NeMeHThl HacToswen nybnukaunn M3K Mo-
ryT ABNATLCA NpegMeToM naTeHTHoro npaea. MOK He HeceT OTBETCTBEHHOCTM 3a yCTaHOBMNEHWe Kakoro-nmbo
OAHOrO UNK BCEX TaKNX NaTeHTHbIX NPas.

Ctanpapt M3K 62282-7-2 noarotoBneH TexHudyeckum komutetoM M3K 105 « TexHonormm TONAMBHBLIX
3MNEeMEeHTOB» U ABNAETCA MEeXOYHApOAHbLIM CTaHAapTOM.

HacTosiee (nepBoe) uznaHne oTMeHsieT 1 3aMmeHsieT IEC TS 62282-7-2, onybnvkoBaHHeiil B 2014 roay.

HacToswee nagaHue cogepxuT criegyome CyLecTBeHHbIe TeXHUYeCcKne M3MEHEHUSA MO OTHOLUEHMIO K
IEC TS 62282-7-2:2014:

a) nonb3oBaTenW MOrYT 3aMeHSiTb OTAENbHble METOA4bl UCMbITAHUIA HACTOALWEro OOKYMEeHTa 3KBMUBA-
NEeHTHbIMW MeTogamun ucnbiTanuin M3K 62282-8-101 ona TBepaocokcuaHbix anemeHToB (TO3), npegHasHa-
YeHHbIX ONs XpaHeHWs 3HepruM, paboTarWwmx B peBEPCMBHOM MM 0BpaTMMOM pexuMme;

b) TepmuHBI M oNpedeneHus NpMBegeHbl B COOTBETCTBME C COOTBETCTBYOLW MMM TEPMUHAMK U onpeae-
neHnamMu, nanoxeHHsimn B MOK 62282-8-101;

v
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C) CUMBOJIbI nMpuBedeHbl B COOTBETCTBME C COOTBETCTBYHLWMMKW CUMMBONamu, npencrtaBleHHbIMU B
M3K 62282-8-101.
TekcT HacTosALWero MeEXAYHapoa4HOro ctaHgapTa nNoAroTtoeneH Ha OCHOBe crnefyrLwnX JOKYMEHTOB!

MpoekT TS [MpoTokon ronocoBaHust

105/847/FDTS 105/851/RVD

MonHyo MHopMaLKo O rofTOCOBAHUMN MO YTBEPKAEHUIO HACTOALLMX TEXHUYECKUX YCNOBUIA MOXHO MO-
Ny4uTb M3 NPOTOKOMa roflocoBaHus, YkasaHHOro B BblLUeNpUMBEgeHHON Tabnuue.

HacToAawmin AoKkyMeHT Obifl NOAroTOBIEH B COOTBETCTBMM C YacTblo 2 Aupektne MCO/MBK n paspa-
fotaH B cootBeTcTBUM C HacTbio 1 dupekte MCO/M3K, a tawke gononHennem M3K Oupektue NCO/MOBK,
OOCTYMHbIM Ha canTe www.iec.ch/members_experts/refdocs. OcHOBHblE TWMbI JOKYMEHTOB, paspaboTaHHbie
M3K, 6onee nogpobHo onucaHbl Ha canTe www.iec.ch/standardsdev/publications.

MepeyeHb Bcex 4acTen ctaHgapToR cepun MIK 62282 MOXHO HAWTK NoA OOLLMM 3arofoBKOM « TEXHO-
Nornn TONMWBHBLIX 3NEMeHTOB» Ha Beb-cante M3K.

TexHUYeCKNin KOMUTET NPUHAN pPeLleHrMe 0 TOM, YTO cofdepkaHue HacTodwero JoOKYMeHTa ocTaHeTcs
HEW3MEHHbIM 4O YCTAHOBMEHHOW AaThl, yKkazaHHOW Ha Beb-canTe MIOK B paspnene webstore.iec.ch B gaHHbIx,
OTHOCALUMXCSH K KOHKPETHOMY OOKYMeHTY. B ykasaHHyto gaty gokymeHT BygeT:

- MOATBEpPXOeH,

- 0TO3BaH,

- 3aMeHeH NepecMOTPEHHbIM U34aHUeM Unu

- MPUHAT C NonpaBkamu.

B aton yactn M3OK 62282 yctaHaBnuBaeT MeTogbl UCNbITaHUA AN cOOpOYHON eQUHULbI U3 e0MHWUYHOTO
TONMMBHOIO anemeHTa unu 6arapen (Danee No TEKCTY — «TOMMUBHLIA 3aneMeHT/6aTapesy»), KoTopble Heob-
XO[AMMbI B CUCTEMAx BbipaboTKM aneKTpO3HEeprumn, UCMNonb3yrLLnX TBEPA0OKCUAHbIE TOMIMBHbBIE 3MEMEHThI
(TOT3).

TOT3 obGnagawT GonblwKM pa3HooOpasveM Mo reoMeTpun M pasMepam, Mo3aToMy nepudepuitHbie
YCTPOMCTBA, Takue Kak TOKOMPUEMHWKW 1 ra30Bbie KONMeKTopkl, MOryT ObITh YHUKaNbHbLI AN KaX4oro Toname-
HOro anemMeHTa unu 6atapen WM 4acTo BKMIOYAKTCA B TOMSIMBHBLIA 3nNeMeHT unu batapew, obpasys eguHyto
MHTErpMpOBaHHYK aetanb. Hapsagy ¢ 3TMM OHWM MOTYT OKa3sbiBaTh CYLLECTBEHHOE BIIMAHNE Ha XapaKkTepUCTUKN
TONMMBHOIO anemMeHTa unv 6atapen Npu reHepayun aHeprun. B cuny BbilleckazaHHOro B AaHHOM OOKYMEHTe
BBOAWUTCA MOHATUE cOOPOYHOR eqUHULLI M3 TOMNUBHOMO 3NeMeHTa unu batapeun, KOTopoe onpenensieTcs Kak
eouHUUA, codep:Kallas He TOMbKO TOMMUBHLBIA aneMeHT unu Batapelo, HO Takke U nepudepuinHbie KOMMOo-
HEHTbI.
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TEXHONOIMU TOMNNUBHBLIX 3NEMEHTOB
Yacte 7-2

MeTogbl TECTUPOBaHUSA.
TecTUpoBaHWe NPON3IBOAUTENLHOCTU eAUHUYHLIX 2NIeMeHTOB U 6aTapen
TBepPAOOKCUAHLIX TOMJIMBHLIX aneMeHToB (TOTJ)

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

Oarta BeegeHnna — 2024—06—01

1 O6bnacTtb NnpumeHeHnA

Hactoswas 4yacte ctaHgapta M3K 62282 pacnpocTpaHseTca Ha cOopoYHble eauHULbl N3 TOMMWBHbIX
anemeHToB unu 6atapen TOT3, ucnbiTatenbHble CUCTEMbI, MPUMBOPBLI U METOALI U3MEPEHWS U YCTaHaBNMBaeT
MeToAbl TECTUPOBAHKWA U UCMbITAHWIA NS NPOBEPKM XapaKTepUCTMK TOMMUBHLIX 3NeMeHToB 1 batapein TOT3.

HacTosawmin JOKYMEHT He NPUMEHUM K HeBOMNbLUUMM AUCKOBLIM TOMMMUBHLIM 3MIEMEHTaM, KOTOpbIe Npes-
HaszHa4yeHbl 4NA TecTUpoBaHKA maTepuanoe TOT3 1 Ang KOTOPbIX HE MMEeT CMbICNa M3MepATb KO3 ULMEHT
yTUnu3ayum Tonnmsea.

HacToAawmin JOKYMEHT MCNonb3yeTca Hapsay ¢ pekomeHaauMsaMy NpovM3BoguTens, NpeaocTaBMBLIErO
TEXHUYECKYH CrneunduKalnio XapakTepucTMK TONIMBHbLIX 3NeMeHTOoB, Ana cbopa OaHHbIX O TOMMMBHbIX 3Me-
MeHTax unu batapesax gna Toro, YTobbl OLEHUTL NPOU3BOAUTENBHOCTE CUCTEM Ha MX OCHoBe. [Nonb3oBatenu
OAaHHOTO AOKYMeHTa MOryT BbIDOPOYHO BLIMOMHUTL UCMBITAHUSA U3 TEX, YTO ONUCaHbI B JAHHOM LOKYMEHTE.

Monb3oBaTenu MoryT 3aMeHWUTE BbiOpaHHbIE METOAbLI UCMbITAHWIA HACTOALLErO0 AOKYMEHTA 3KBUBAMNEHT-
HbIMK MeTogamu ucnbitTaHuin M3K 62282-8-101 gna TBepaookcuaHbix aneMeHToB (TOJ), npeaHasHa4YeHHbIX
AN akkyMynuMpoBaHWsa sHepruu, pabotawLwmx B 06patHOM (peBepCUBHOM) pexnme.

2 HopmaTuBHbI€ CCbINKK

B HacToswWem cTaHgapTe MCnonb3oBaHbl HOPMAaTUBHbLIE CChIMKW HA crieayowme cTaHgapThl [AnAa gatu-
POBaHHbIX CChINOK MPUMEHST TOMBKO YKa3aHHOe U34aHWe CChITOYHOro cTaHgapTa, Ans HedaTUPOBaHHbIX —
nocrnegHee usgaHuve (BKNYasa Bce N3MeHeHus)]:

IEC 60050-485, International Electrotechnical Vocabulary (IEV) — Part 485: Fuel cell technologies
(available at http://www.electropedia.org) [MexgyHapogHbiin SnekTpotexHudecknin Crnoeaps (IEV). Hacts 485.
TexHonoruv ToNMMBHbLIX 3NeMeHTOB (QOCTYNHO Ha canTe http://www.electropedia.org)]

IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances [Tepmonapbl. Yacts 1.
Cneuudukauua 1 oonycku Ons anekTpoasumxyluein cunsl (EMF)]

IEC 60584-3, Thermocouples — Part 3: Extension and compensating cables — Tolerances andiden-
tification system (Tepmonapsl. YacTe 3. YOANUHUTENbHbIE U KOMMEHCALNOHHbIe Kabenu. Jonycku U cuctema
naeHTUuuKaymm)

IEC 61515, Mineral insulated metal-sheathed thermocouple cables and thermocouples (Kabenu Tepmo-
nap v TepMonapbl ¢ MUHEPanbHON U30NALNENA N METANMMYECKON 060NOYKON)

ISO 5168, Measurement of fluid flow — Procedures for the evaluation of uncertainties (MamepeHue no-
ToKa Tekydei cpeabl. MeToakbl oLeHKu HeonpeaeneHHoCTewn)

MapaHune ochbuumnansHoe
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ISO 6141, Gas analysis — Contents of certificates for calibration gas mixtures (AHanu3 rasos. Cogep-
aHwe cepTUMKaToB Ha rasoBble CMecy ansa kanubposaHus)

ISO 6142-1, Gas analysis — Preparation of calibration gas mixtures — Gravimetric method for Class
| mixtures (AHanus razoB. [pUroToBNeHne rpagyvpoBOYHbLIX ra3oBbIX cMecel. YacTe 1. [paBUMeTpUYECKUiA
MeToa Ans cMmecen knacca |)

ISO 6143, Gas analysis — Comparison methods for determining and checking the composition of cal-
ibration gas mixtures (AHanus razoB. MeToabl cpaBHeHWsA ONA ONpeaeneHns 1 NpPoBepku coctaBa kanubpo-
BOYHbIX ra30BbIX CMecei)

ISO 6145-7, Gas analysis — Preparation of calibration gas mixtures using dynamic methods — Part 7:
Thermal mass-flow controllers (AHanu3 razoe. MNpuUroToBnNeHne ra3oBbiX CMecel ANsl KanubpoBaHUS C UCMONMb-
30BaHVeM OUMHaMuUyeckux obbemHbIX MeToAoB. YacTs 7. TennoBkblie perynaTopsl MAacCoBOro pacxoaa)

ISO 6974 (all parts), Natural gas — Determination of composition with defined uncertainty by gas chro-
matography [[MpupogHbIi ras — OnpegeneHre cocTasa C 3a4aHHOM NOrpeLHOCTLI0 METOLOM ra3oBoON XpoMa-
Torpacdmm (Bce Hactu ISO 6974)]

ISO 7066-2, Assessment of uncertainty in the calibration and use of flow measurement devices —
Part 2: Non-linear calibration relationships (OueHka norpeluHocTy Npu KanMbpoBaHUU WU UCNONbL30BaHWUM NMpU-
BopoB Ana M3MepeHus NoTtoka. Yactb 2. HenuHenHble kKanubpoBOYHbIE 32BUCMMOCTN)

ISO 8573-1, Compressed air — Part 1: Contaminants and purity classes (CxaTtbiin Bo3gyx. Yactb 1. 3a-
rPASHEHWS 1 KNAacchl YMCTOTbI)

ISO 8756, Air quality — Handling of temperature, pressure and humidity data (Kasyectso Bosgyxa. O6-
paboTKa OaHHbBIX O TEMNepaType, OABNEHUA U BNaXHOCTH)

ISO 12185, Crude petroleum and petroleum products — Determination of density — Oscillating U-tube
method (HedTb ceipas u HedbTenpoaykTel. OnpegeneHue nnoTHocTU. MeTon ¢ NpUMEHeHUeM OCLMMINNpYHo-
wern U-obpasHoi Tpybkum)

3 TepmMuHbI, onpegeneHUs U ycroBHble 0603Ha4YeHusA

3.1 TepMUHbI U onpegeneHUn

B HacTodAwem cTaHgapTe npuMeHeHbl TepMunbl no M3K 60050-485, a Takke crnegytLline TePMUHbI C
COOTBETCTBYHLLMMW ONPEAENeHUAMM.

MCO 1 M3K BegyT TepMuHonornyecke 6asbl AaHHLIX ANA UCNONB30BaHKWA B 0bNacTu cTaHgapTuaauum
no cnegywwuM agpecam:

- nnatcdopma oHnanH-npocmoTpa MCO: goctynHa no agpecy http://www.iso.org/obp;

- Onektponeaua M3K: goctynHa no agpecy http://www.electropedia.org/.

3.1.1 cbopo4Hana eaMHULA U3 TONNUBHOroO anemeHTa Unu 6aTtapeum (cell/stack assembly unit): C6o-
po4YHana egMHMLA, COCTOALWAA U3 €AUHWMYHOIO TOMNMMBHOIO aNeMeHTa unu batapeu, KoTopas BknoyaeT B ceds
KOMMOHEHTHI MO4a4YM rasoB, TOKOCBLEMHUKN 1 Nobble Opyrve BCNOMOraTernbHble YCTPOMCTBa, Heobxoaumble
415 NTPOBEOeHNUst MCNbITaHWI Ha BblpaboTKy 3NeKTPO3Hepruu.

3.1.2 nnowagb akTUBHOM MOBEPXHOCTW anekTpopa (active electrode area): NeomeTtpuyeckas nno-
Lwagb aneKkTpoaa, Ha KOTOPOM MPOUCXOAUT SNeKTPOXMMMYecKasa peakums.

MpumeyvyaHue — OBbIYHO 3TO MeHbLUAsA M3 obracTeil aHoga W KaToaa.

3.1.3 nnotHocTb Toka (current density): OTHOLWEHNE 3NEKTPUYECKOrO TOKa K MroLliaan akTUBHOW Mno-
BEPXHOCTW 3NeKTpoaa.

3.1.4 cpepHee HanpsXeHUe Ha NOBTOPAIOLWEMCH 3neMeHTe (average repeating unit voltage): OTHO-
LUEeHWEe HaNpsKEHWUs Ha MOBTOPSIOLWENCs eAUHULE U3 TONIMBHBLIX 3NIeMEHTOB K KONMUYecTBY NocreoBaTesibHO
COeMHEHHLIX aNeMeHToB B chopke.

3.1.5 cTtaHpapTHaa TemnepaTypa U gaBneHue; STP (standard temperature and pressure; STP): Tem-
nepatypa 0 °C, abcontotHoe gaeneHue 101,325 klla coOTBETCTBEHHO.

3.1.6 aHogHbIN ras (anode gas): a3, nogaBaeMebiil Ha Bxod aHoda cbopoqHON eaAnHULIBEI U3 TONNMWUBHOTO
anemMeHTa unu barapeu.

Mpumeyanunme — Takow ras OTHOCUTCA K OOHOWM U3 CNEOyHLWNX KaTEropUnA:

a) YACTLIM BOOOPOA MW CMEeCh, CoAepXallasn B Ka4ecTBe OCHOBHOIO KOMMOHEHTa BOAOPOA, C BOAAHBLIM MapoM Miu
a30ToM;

b) pucopmMupoBaHHbI rasz ot nepsuyHoro Tonnuea Ana TOTS, HanpuUMep MeTaH UNKU KePOCUH, NpeaBapUTensHO
CMeLLUaHHbIN ¢ BOAAHBIM MApoM UKW BO3QYXOM B KAYeCcTBe OKUCMWTENs;

2
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C) MMUTMPOBAHHLIA ras pudopmara, cogepXalliii B Ka4eCcTBe OCHOBHBLIX KOMMOHEHTOB BOAOPOA, BOASHOW Map,
MOHOOKCWUL, YrNepoaa, AUoKCua yrmepoaa, MeTaH, asoT 1 ap.;

d) meTaH, cnupTel U Apyroe NepBUYHOE TOMMUBO, HEMOCPEACTBEHHO NoJaBaemMoe B UMCTOM BMOE WM B CMECU ¢
BOASAHLIM NMapoM W/WMK BO34YXOM.

3.1.7 kaToaHbIN raz (cathode gas): Naz, nogaBaembiin Ha Bxog Katona cOopoYHOR egMHULBI N3 TOMIUB-
HOro anemeHTa unu 6atapeu.

n puMmedaHue — KHCJ’IODO,EL 1 a30T ABNAKTCA OCHOBHbIMW €ro KOMNoHeHTamMn

3.1.8 TokocwemHuK (current collector): MNpoBogaLMA MmaTepuan B TONMMBHOM 3MeMeHTe, KOTopkI obe-
crneynBaeT PpaBHOMEPHOCTL pacnpefeneHns Toka BOOMb 3MEKTPOA0B WM 3NEKTPUYECKYH KOMMYTaLUMio aHoga
C KatogoMm.

3.1.9 ctabunbHoe cocTosHue (stable state): CoctosiHue cOOpOYHOR eaMHULBI M3 TOMMMBHOMO ANEeMeH-
Ta unu BaTapeu, Npyu KOTOpoMm cOopodHas eanHWLa OOCTAaTOMHO cTabunbHa no noboMy KOHTPONMpyeMoMy
napameTpy, a BbIXOOHOE HarpsXeHue UNuW BbIXOAHOW Tok cO0pOYHOM eauHULEBl OCTaeTcsa B Npedenax Jomny-
CTMMOrO AManazoHa M3MeHEHWA.

3.1.10 TeopeTuveckun Tok (theoretical current): Tok, npy KOTOPOM NofaBaeMbll AHOAHLIW UMK KaToa-
HbIA ra3 NOMHOCTbID PACXOAYETCH B SMNEKTPOXMMUYECKUX PEeaKUMaX, OTHECEHHbIA K KONIMYECTBY 3NeMEHTOB B
nocregoBaTenbHOM COEOUHEHMMN.

3.1.11 adpdekTUBHLIN KoadcpuumMeHT yTunusauum Tonnuea (effective fuel utilization): OTHoweHKe
daKTUYeCcKoro BbIXOAHOrO Toka cbopoYHOM eguHULBI U3 TOMMMBHOMO 3NeMeHTa unu 6atapeun K TeopeTuyecko-
MY TOKY.

MpumevaHnune 1— IpdekTMBHLIN KOIPDULNEHT YTUNMU3ALNN — ITO KOIMDULNEHT YTUNN3ALUA PEAreHToB B
3MNEeKTPOXMMUYECKOI peakLun npy hakTU4eckoM 3Ha4eHUM Toka. JaHHbIi nokas3aTens MOXeT BbiTe MeHblUe (hakTUYECKO-
ro U obLLero NokasaTens yTunusaLmun Npyu HanuyuumM yTeUKn Ha BXOAE UMK NepekpecTHbIX yTeqek.

n puMmedyaHune 2 — ﬂpVNVIHaMVI BO3HMKHOBEHMA TOKa HWXE OMNTUMallbHOIo YpPOBHA ABNAKTCA NMOTEPU M3-3a
3J'IEKT|'JOHHD§I NpoBOAWMMOCTKW BHYTPU CﬁDpOHHDf‘I eJnHnUbl N3 TONNMWMBHOIO 3anemMeHTa Unu 6aTapem, YTEYKN rasoB M nNpo-
TeYKM aHOOHOIO rasa 4Yepes3 aNekTponuT.

MpumedvaHne 3 — Metog pacyera adhdeKTUBHONO KoadhpuumMeHTa yTunusauum Tonnvea npueegeH B npu-
noxexun B.

3.1.12 achdpekTuBHBIN KOathpuumneHT yTUnusauum kucnopoga (effective oxygen utilization): OTHo-
WweHWne haKkTUYEeCKOro BbIXOAHOMO Toka ChopoYHON eqWHULLbI M3 TOMNMBHOIO anemMeHTa unu batapeu k Teope-
TUYECKOMY TOKY.

MpumedaHne 1— IPpdekTMBHLIN KOIPDULNEHT YTUNU3ALMN — 3TO KOIPDULNEHT YTUNU3ALMA peareHToB B

3MEKTPOXMMUYECKON peakLuM Npu akTM4ecKoM 3HadeHun Toka. [laHHbIN nokasaTens MOXET ObiTb MeHbLUe hakTUYecKo-
ro unu obLero nokasaTensa yTUnu3aumy npu HanMymm yTeykn Ha BXOAE UMK NepeKkpecTHbIX yTe4ek.

Mpumeuvanne 2— Metog pacueta adhheKTUBHOMO KoahduumneHTa yTunm3aumMm kucnopoaa npuBeneH B npu-
noxexun C.

3.1.13 makcumanbHbIi 3pheKTUBHbIA KO3d)(hULUMEeHT yTUnu3aumm Tonnuea (maximum effective
fuel utilization): MakcMmansHkIi 3hpekTUBHBIR KO3 DULMEHT YyTUNM3aLum TONnMBea, Npu KOTopom cbopoyHas
eguHuLa MoxeT paboTaTth, He Bbi3biBast HEAOMYCTUMONW Aerpafalnm.

n punmevyaHune — ﬂ,onycmmaﬂ CKOPOCTb Aerpagaunn yKa3iblBaeTCA npon3BsognuTenem.

3.1.14 MMHMManLHoe HanpsXeHue Ha cbopoyHOM egMHMLIEe U3 TONMNUMBHOrO 3neMeHTa unu ba-
Tapeu (minimum cell/stack assembly unit voltage): MuHuMansHoe HanpsxeHWe Ha cBopoYHON eguHuLE K3
TOMNNWBHOTO aneMeHTa unun batapeu, ykasaHHoe Nponu3BOaMTENEM.

3.1.15 HanpsikeHue paszomkHyTon uenwu; HPL| (open circuit voltage OCV): HanpsikeHue Ha TOKOBLI-
BOA TOMIMBHOIO 3N1IEMEeHTa C KAaTOAHbLIM W aHOOHLIM ra30M MPW OTCYTCTBMM BHELUHEro ToKa.

M punMmedyaHune — 3BecTHO TakKe Kak «HanpsXXeHwe XornocToro Xxoga».

3.1.16 nnoTtHocTb MowHocTU (power density): OTHOWEHNE MOLLHOCTM K NNoLwiagn akTMBHOW NOBepX-
HOCTK 3nekTpoda cOopOYHON eguHULbI M3 TONMMBHOINO 3NeMeHTa unu baTtapeu.

MpumedaHue — [NOTHOCTL MOLLHOCTU paBHa NPOU3BEAEHMNIO HANPSXKEHWUS Ha NNOTHOCTL ToKa (Py =V - J, rae
J — nnoTHoOCTb ToKa).
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3.1.17 nonHbi® umnegaHc (total impedance): YacToTHo-3aBUCUMMBbIE MOTEPW BCNEACTBUME BIUSAHWSA
OMMWYECKWNX, aKTMBALMOHHBIX, AUdMY3NOHHBIX, KOHLEHTPAUNOHHLIX 3deKToB, nomex (napasmuTHbix), 0by-
CNoBMeHHble eMKOCTSAMKW U MHOYKTUBHOCTSMMU.

3.1.18 obwee conpoTuBneHue (total resistance): JencTBUTENEHAA YacTb HU3KOYACTOTHOrO Npefena
NONHOro UMnedaHca.

3.1.19 cTtexunomeTpuyeckoe oTHoweHue (stoichiometric ratio): OTHOWeHWe KonuyecTBa Monei rasa-
peareHTa, NPoTeKalLero 3a equHULY BpemeHK, K KONIM4YecTBY MOMei rasa-peareHTa, BCTyNalLwWero B anek-
TPOXMMWYECKYIO peaKkLmio.

[MMpumevaHne — TepMuHbl «CTEXMOMETPUHECKOE OTHOLUEHWMEY W «KO3MPULIMEHT YTUNM3aLuuM rasa-peareH-
Ta» cBA3aHbl Mexay coboin. CTexnomMeTpu4ecKUM OTHOLLEHNEM ABMAETCA 0OpaTHaa BenvMYMHa JONK npopearposasLUero
rasa.

3.2 O603Ha4YeHUA M eQUHULbLI U3MEPEHUsA

Wcnonb3yemMble B HacTosILLEeM CTaH4apTe YCnoBHble 0003Ha4YeHus 1 equHULbl U3MEPEeHUst NpuBeaeHbI
B Tabnuue 1.

Tabénuuya 1— CumBonbl

Cumeon Onpepenexne Eannuua
a Mpenen NorpeLHoCT U3 TEXHUYECKUX XapaKTepucTuk npubopa a
! Cwna Toka A
J [MnoTHocTL Toka Alcm?
n KonuyecTBo nepeHeceHHbIX aNeKTPOHOB
N Konu4yecTBo TONMAWBHLIX ANEMEHTOB B NOCMNEA0BaTENLHOM COEOMHEHUU
P, ABcontTHOE AaBneHne aHoAHOro rasa klMa
P ABconTHOE JaBneHne KaTogHoro rasa klMa
P BbixogHaa MOLHOCTb Bt
Py [MNOTHOCTL BbIXOAHOW MOLLIHOCTH Br/cm2
qa CkopocTb NOTOKa aHOOHOro raza n/muH (STP)
o CKOpoCTb NOTOKa KaTogHOro rasa n/MuH (STP)
g, CKopocCTb MOTOKAa KOMMOHEHTa TOMMMBA j B aHOOHOM raze niMuH (STP)
t Bpemsa ceK, MWH, Y
TO’0 Pabouas Temnepatypa cOopo4HON eAUHMLBI U3 TOMNMBHOMO anemeHTa unu 6a- C
Tapeu
u KomGuHupoBaHHasa cTaHgapTHasA NorpellHocTb Ana npubopos 2
Ui CtaHgapTHas norpelHocTs Ans npudopa i a
U 3 heKTUBHBIN KOSMULMEHT YyTUNM3aLUM TONNMUBA %
U02 OdhbekTnBHBIN KO3 DULMEHT YTUNM3ALUWKM KMCcnopoaa %
U, PaclunpeHHas norpelHocTs MamepuTensHoro npubopa 2
HanpsxeHwe B
X; MoneHaa gonsa KoMNoOHEHTA i UMW MOMbHbLIA NPOLLEHT KOMMOHEHTA | Monb/Monb U Monb %P
c; KoHueHTpauuna komnoHeHTa | Morib/m3
& KoadhchuuuneHT KoHBEpPCUM YTNERBOAOPOOOR ANA YINEBOAOPOAHOIO KOMMNOHEHTA | %

a8 O6o3Ha4aeT, roe eavMHULLI M3MEPEHUS BapbUPYIOTCA B 3aBUCUMMOCTM OT cneludukaumu.
b MonbHblit NPOLEHT, BIPAXKEHHBI Kak CTOKpaTHasA Aons.

GostExpert.ru
https://GostExpert.ru/gost/gost-62282-7-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68758
https://gostexpert.ru/gost/gost-62282-7-2-2024?utm_source=pdf&utm_medium=68758&utm_term=page

FOCT P M3K 62282-7-2—2024

4 O6wume ycnosusa 6e3onacHoOCTU

B paboTatolem TONMMBHOM 3MEMEHTE WCMOMb3YIOTCH ra3 OKUCNUTENb WU roproumne rasbl. Kak npaeuno,
3TU rasbl XpaHATCA B COCYAaXx MNoj BbICOKWM AaeneHuemM. TONNWBHbLIA 3NeMeHT MoxeT paboTaTk nNpu Oaene-
HUK, NpeBbllatowemM atmocdepHoe. Jluua, NnpoBogALIMe UCMbITAHMA COOPOYHOW eOuHULBI U3 TOMMUBHOMO
anemeHTa unu Gatapeu, JOMKHLI BbiTb 0ByYeHbl U MMeTb ONbIT paboThl ¢ UCTLITATENLHLIMKW CUCTEMAMU, A
Takke 3HaTb TexHWKy BesonacHocTh Npu paboTe ¢ anekTpoobopyaoBaHWeM U XMMUYECKN akTUBHBLIMUK CHKaTbl-
MU razamu.

MepcoHan, NPOBOAALWMA UCNBITAHMA, HECET OTBETCTBEHHOCTL 3a MonyvyeHue U cobnogeHue Bcex npu-
MEHUMbIX HOpM 6e30MacHOCTU 1 OBLLENPUHATON MHKEHEPHON NPaKTUKMA, OTHOCALLNXCS K 8ro UCnblTaTenbHoM
cucTeme, yCTaHoOBKe, TONNMBY (ocoboe BHUMaHWe yOensaT CKaTbIM rasam) U BeIXNOMHLIM NPOAYKTaM.

Mpy npoBegeHun UCMbITAaHNI JOMKHbBI UCMOMNB30BaTLCA MaTepuanbl, COBMECTUMbIE C UCTIONb30BaHUEM
1 XpaHeHWeM rasos-peareHToB. [pu paboTe ¢ BOLOPOLOM, YrNeBogopoaaMU M yrapHbIM rasoM cnegyeT pyko-
BOACTBOBATLCHA NOKaNbHLIMA HOPMATUBHLIMWU aKTamMKu U cTaHaapTaMiu 6e30MNacHOCTH.

Takum o6pasom, ona 6e3onacHoi aKcnnyaTaLMm UCNbITaTeNbHOM YCTaHOBKN TPebyoTcst COOTBETCTBYIO-
Lasa TexHUYeckasa NoaroToBKa M ONbIT, a TaKKe cpeacTsa M obopyaosBaHue ansa obecnedyeHuss 6esonacHocTy,
YTO He BXOgMT B 0BnacTb NPUMEHEeHNs 4aHHOTO AOKYMeHTa.

5 Cbopo4Hasa eguMHuLa U3 TONNMUBHOIO 3NeMeHTa unu batapen

Cb6opoyHaa eguHULAa M3 TONNUBHOMO aneMeHTa Mnu BaTapeu BKM4daeT B ceba eqUHUYHbIA TOMMWB-
HbIA aNeMeHT unun Gatapelo TONNMBHLIX 3NEMEHTOB, UCTOYHUK rasa, TOKOMOABOALI U ApyrMe nepudepuiiHbie
yCcTpoiicTBa, HeobXoaUMble ANa NPOBEAeHWUS UCMbITaHWA Ha BbipaboTKy 3NeKkTposHeprui. B Hell 4OMKHO BbITh
NpefycMOTPEeHO OAHO UM HECKONBKO MECT ANA U3MepeHUsa TeMNnepaTypbl U HANPSHKEHWUS, a TakKe OAWH KOM-
NMeKT TOKONOABOAOB, KOTOPbIe AOMKHLI BbITh YKasaHbl MPoU3BOOUTENEM.

Kak nokasaHo B NpUNoXeHun A, rpaHuua cbopodyHoOn eanHULbl M3 TONMMBHOMO aneMeHTa unv Batapeu
NPOXO4MT Yepes NopT Nodayy aHoQHOTo rasa, NopT NogaYmn KaTogHOro rasa, TOYKY N3MepeHust Temneparypbl,
TOYKM TOKOMOABOAOR, TOUKM U3MEPEHMS HANPSKEHWS M TOYKN NPUNOKEHUS MEeXaHUYeCKOM Harpysku.

B HeKkoTopbIx COOPOYHBIX eQuHMLAX U3 TONMMBHOTO 3neMeHTa unu 6atapen M3-3a KoHUrypauum To-
NAMBHOMO 3MeMeHTa MOXET OTCYTCTBOBATb NOPT ANA BbIXOAA aHOAHOIO UINN KAaTOAHOTo rasos. B Takmx cnyda-
fIX CXeMa rasoBbIX NMOTOKOB M €ro MaTepuanbl JOMKHbLI ONpefensTecsl METOA0M, PEKOMEHA0BaHHbIM NPOU3BO-
avtenem. Metoa NpUNoXeHUs Harpysku Takke AOMKEH OCHOBLIBATLCSA Ha pekoMeHAauMsax NpousBoauTens.
He pgonyckaeTcs npeBbilieHne MakcuManbHoi paboyeil TemnepaTtypbl, ykazaHHOW Npou3BoguTenem.

Ecnu koMnoHeHTLl cBOpoYHON e0MHNLILI U3 TOMMMBHOIO aNeMeHTa unu 6aTapeun, Kpome TONMUBHbLIX 3Me-
MeHTOB unu Batapei, He yKkasaHbl NPoM3BoAUTENEeM, TO B MPOTOKOME UCMbITaHWUA AOMKHO ObiTh ONMcaHo, Kak
MUHUMYM, cregytoulee:

a) MaTepuarnsl U reoMeTpusi nepudepuiiHbIX KOMMOHEHTOB M YCTPOMCTB, KoTopble ByayT MCMoNb30BaHbI
ANs TeCTUPOBaHNS;

b) cxembl M HanpaBneHMsa NOTOKOB aHOAHOMO M KaTO4HOTO ra3os;

C) MecTa W3MepeHUs TEMNepaTypbl, NPUNOXKEHU MEXaHUYEeCKOW Harpy3Kku, MU3MepeHus HanpsKeHus «
TOKOMOABOMOE;

d) BenuuMHa MexaHWYEeCKOW Harpysku;

e) koHdurypaumsa cbopo4Hon egmHnLbl M cnocob ee cbopku.

6 UcneiTaTenbHada cuctema

6.1 MoacucTeMbl B UCTNbITAaTENBLHON CUCTEME

6.1.1 O6LwWme NnonoxeHns

Kak nokasaHo Ha pucyHke 1, ucnbiTatensHas cucTeMa COCTOUT U3 NMOACUCTEMbI YNPaBNEHWSA aHOLHBIM
rasom, MOACMCTEeMbl yNpaBneHus KaTogHbIM rasoM, NOACUCTEMbI YNpaBneHns TemnepaTypon cbopovHoi ean-
HWLbI M3 TOMNJIMBHOTO 3NeMeHTa unu batapen, NOACUCTEMbI YNpaBieHns BbIXO4HOW MOLLHOCTBH, MOACMCTEMbI
n3MepeHna 1 cbopa JaHHbIX W noacucTembl BeszonacHocTU. MNpu HeobXooMMOCTU UCMbITaTENbHAA cUCTEMA
TaKkKe MOXET BKMOYaTk NOACUCTEMY YNPABNEHUA MEXaHUYeCKOW Harpy3koi, NogcucTemMy ynpaeneHus gasne-
HWEM aHOZHOIO M KaTOAHOTO ra3oB U/UMNK NOACUCTEMY YNPaBNEeHWs, KOTopas yNpaenseT BCel UCMblTaTenbHOR
CUCTEMOIA.
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IopcrcTeMa M3MEpEHHS IlopcucTeMa ynpaBieHAS TloacHcTeMa YIIpaBIeEHA
¥ cbopa JaHHEIX BBIXOIHOH MOIHOCTBIO MeXaHHIecKoH Harpy3koi
O\
TloncncTeMa
IMoxcmerema u A———
pRTEHIER N . JABICHUEM
L —— > CGopounas euimna AHO[HOIrO rasa
M2 TOIUIMBHOTO 3EMEHTA MITH | :
IoncucTeMa ,) Garapen Y IMoacncrema
YIpasieHMS YIIPaBICHHUA
KaTOAHEIM Ta30M JaBICHACM
KATOHOTO rasa
IToxcuerema IMoacrcrema yupasaennn
GezonmacHocTn HCIETATEMEHOH CHCTEMOM IoacaeTeMa ynpasrcEys
TeMmeparypol cbopounoi
@IHHAITE A3 TOMIMBHOTO
3nemenTa Wi Gatapen

PwcyHok 1 — WcneiTatensHasa cuctema

6.1.2 MNMopgcuctema ynpaBneHUs aHOOHbLIM ra3om

MogcucTema ynpaBneHus aHOAHLIM ra3oM KOHTPOMMpYyeT CKOpPOCTb MOTOKa, COCTaB M TemmepaTypy
aHoQHOro rasa, nogaBaemoro B cbopoyvHyo eauMHMLY U3 TONNUBHOrC arnemeHTa unu 6artapen. Ecnun Heobxo-
OMMO NoaAepKMBaTb COCTaB ra3oBOW CMECH Ha BCEM MPOTSKEeHWW rasonofeoda, To Heobxogumo obpawarb
BHMMaHue Ha MaTepuarnbl, TemnepaTypy, BHYTPeHHWA AuaMeTp W ANWHY rasonogeonoB. MNpu HeobxoaumocTK
razonoABoAbl AOIMKHbI ObITE M30NUPOBaHLI U/MNKW TENNOW3ONUPOBaHLI ANA NPefoTBPaLleHnsa KOHOeHcauum
BOLSHOrO napa.

CnepnyeTt NpuHATL Mepbl AMs TOro, 4Tobbl n3bexaTe APYrux HexenaTenbHbIX NPOLEecCoB, TaKMX Kak 3a-
YyrMepoXnBaHue, ncnapeHue U NepeHoc B ra3oBbiX NOTOKaX HeEXenaTenbHbIX MaTtepuarnos, Hanpumep xpoma.

6.1.3 MNoacuctema ynpaBneHUA KaTogHbIM razom

Mogcuctema ynpaBreHus KatogHbIM ra3oM KOHTPONUPYET CKOPOCTb NOTOKa, COCTaB U TeMnepaTypy Ka-
TOLHOrO rasa, NnogaeBaemMoro B CbopoYHy eanHULy M3 TONNMBHOTO 3NeMeHTa unu barapewu.

6.1.4 Mogcuctema ynpaBneHWsA TeMmnepaTypor cG0pKM U3 TONNUBHBLIX 3NeMeHTOB unu 6atapen

Moacuctema ynpaeneHusi TemnepaTtypoi c6opoYHON eaMHWLBI M3 TONINMBHOTO 3rieMeHTa unu batapeu
KOHTPOMUPYET, KaKk MUHUMYM, TeMMNepaTypy aneKkTpnyeckon nedn unu cbopodHon eguHuubl. OHa obecneyu-
BaeT noggepxaHve paboden TemnepaTypbl. OnekTponeys JomkHa ObiTh BeibpaHa Takum obpasom, 4Tobk
noaaep:K1MBaTb pacnpejeneHne TemnepaTtypbl B npefenax 3agaHHOro AonycTMMoro yposHA. Heobxogumo
CTPEMUTBCHA K MUHUMU3ALMK 3NEeKTPUYECKOro LWyMa, co30aBaemMoro arekTponeybio npu Harpeee. MNpegnona-
raeTcsl, 4To 4Ns NPOCTOThl M 6€30NacHOCTU BO BCEX MCMBITATENBHbIX CUCTEMaX ByaoeT MCnonb30BaThbCH 3Mek-
Tpuyeckas neyb.

6.1.5 MNoacuctema ynpaBneH1A BbIXOAHOW MOLHOCTbIO

Moocuctema ynpaBneHWsi BLIXOOHOW MOLLHOCTBK YNpaBnseT BbIXOAHBIM TOKOM UMW BbIXOOHLIM Hanps-
*eHnem cOOpOYHON eAnMHULbI U3 TONMWBHOMO aneMeHTa unu baTtapeu.

6.1.6 Moacuctema namepeHnsa n cb6opa gaHHbIX

Moocuctema namepeHusa v cbopa AaHHbIX B COOTBETCTBUM C 3a0aHHbIM METO4OM Mony4yaeT W 3anuchbl-
BaeT TeMMNepaTypy, TOK, HANpshHXeHWe, CKOPOCTL MOTOKa aHOOHOro rasa, CKOpOCTk MOTOKa KaTOAHOro rasa B
cbopoyHOn eguHULE U3 TOMIMBHOIO aNemMeHTa unu Batapeu, a Takke Mo MXenaHu MOXET 3anuchbiBaTh YCNo-
BMSI OKpYXatoLen cpelbl (TeMnepaTypy, OTHOCUTENBHYHK BNaXHOCTb U atMocdepHoe aasneHue). MNpu Heob-
XOOQUMOCTH B COOTBETCTBWM C yKa3aHHOW METOAMKOW PETMCTPUPYIOTCS MEXaHMYECKasA Harpy3Ka, NpunoXeHHas
K TONMUBHOMY 3MeMEHTY, TeMNepaTypa, COCTaB M JaBNeHWe KaToAHOro M aHOOHOrO ra3oB, CKOPOCTb MOTOKA,
cocTaB, TeMnepaTypa W JaBrneHne OTX04ALLMX ra30B aHo4a W KaTofa, AaHHble 00 3NeKTpryeckom nMnegaHce
cBopoYHON eaUHULBI U3 TOMMWBHOMO 3nemMeHTa unv batapen u T. 4.
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6.1.7 MNMoacucrtema 6e3zonacHoOCTH

Mogcuctema HBezonacHOCTM PYHKUMOHWPYET Kak AeTEKTOpP W CUrHanvM3aTop HEeMCrNpaBHOCTEN B UCMbI-
TaTenbHOW CUCTEME Ha OCHOBE 3apaHee 3afaHHbIX NapameTpoB W KputepuesB. Ecnu oHa obHapyxvBaeT
CepbesHyl0 HeNCNpaBHOCTb, TO AOMKHA NPOUCXOAWTL aBToMaTMYeckas ycTaHoBka Ge3onacHoro pexuma uc-
nelTaTenbHoOW cucTemMbl. AHOLO AOMKeH ObiTb NPOAYT MHEPTHLIM rasoM, HanpuMep as3oToM, KOTOPbIA Takke
MOXET CoAepaTb BOOOPOA B KOHL@HTPaLMAX HUXKE HIDKHero npegena BocnnaMeHaemMocTy.

6.1.8 Nogcuctema ynpaBneHMsa MexaHU4ecKOW Harpy3Kom

HononHutensHaa nogcuctema ynpasneHuss MexXaHW4ecKon Harpyskon perynupyetr MexaHWdeckKyto Ha-
rPy3Ky, MpuKNageiBaemMyto Ang yBeNWYEeHUs KOHTakTa Mexgy KOMMoHeHTamu B cOOpoYHON eguHuLe u3 To-
nAvMBHOrO aneMeHTa unu batapeu. MogcucTema gomkHa ObITe 4OCTATOYMHO MOLLHOW, 4TOBElI 0Becne4YnTs Tpe-
OyeMyto MexaHU4eCcKy Harpy3sKky B yCNOBUSAX UCMbITAHWIA U NOOAEPKWUBATL ee Npu ANWTeNbHOR aKcnmyaTaumu.

6.1.9 MNMogcucrtema ynpaBneHWa gaBneHWeM rasa Ha aHoge n Kkatoge

HononHutensHaa nogcuctema ynpasneHvusi 4aBNeHWeM aHOOHOMo UM KaTOAHOMo ra3oB, KOTopas perynum-
pyeT AaBneHne STUX ra3oB ¢ NOMOLLbIO KNanaHa perynupoBaHusa o6paTHOro AaBneHus 1 T. 4.

6.1.10 NMogcucrtema ynpaBneHUs UCNbITaTENBLHOW CUCTEMOM

MopgcvcTema ynpaBneHWss UCNbITaTensHOW cucTeMOR obecrnevyvMBaeT MHTErpMpoBaHHOE ynpaeBneHue
KaX4oW NoAcMCTEMON ynpaBneHus n nogcvcteMon cbopa AaHHbIX.

6.2 MakcumanbHoOe OTKNOHEeHWe KOHTPONMUpYyeMbIX NapaMeTpoOB B UCMbITaTeNbHOW CUCTEME

ﬂOI’IyCTMMOS OTKITOHEeHWE ONA Ka)XO0ro KOHTponmpyemoro napameTpa B McnbITatenbHOM cucTeme A0TK-
Hbl MonangaTk B cnegywue nHTepeanbl:

Bcnyqae perynmpoBaHua CuUrbl TOKa: cuna Toka: 1 % OTHOCWUTENBHO TOYKWM HOMWHAIBHOMO
3Ha4YeHunA,

B crniydae perynupoBaHUA HanpAXeHna ToKa: HanpaxeHwe ToKa: +1 % OTHOCMTEnbHOo 3aaHHOro 3Ha-
YEHWA;

TemnepaTypa: +1,0 % OTHOCMTENbHO 3afaHHOro 3Ha4yeHus.

MpumedyaHune 1 — OTKNOHEHWe TemMnepaTypbl OT YCTAHOBNEHHOMO 3Ha4eHUs MeHee YeM Ha +5 °C* Byaet no-
BbILLIATL BOCMPOW3BOAMMOCTb;

CKopOCTb NOTOKa aHOAQHOro M KaTo4HOro rasa: +1 % OTHOCUTENBHO HOMWHATMBLHOTO;
CocTaB aHoOHOrO rasa: +2.0 monb % ans Hs, No;

+2,0 monb % ana CO, CO,, CHy;

+5,0 monb % ana H,O (koHueHTpauwns BogsaHoro napay);
B cnyyae yBnaxHeHnusi 6apbotepom unu pas- Ons TeMnepartypbl koHgeHcauum £1 °C.
Opbizrneatenem:

Mpumeuvanune 2—[pu koHueHTpauuu BogaHoro napa 6onee 10 monk % cuctema 6apBoTupoBaHua (pazbpbiz-
rMBaTens) MOXET NMPUBECTM K YBEMWYEHWHO MOrPELUHOCTY;

CocTaB KaToOHOrO rasa: 11,0 monb % 0T HeoBXOAMMOW LIeNeBon KOHLEeHTpauum 02;
Ecnn Heobxogumo KoHTponupoBaTe gasneHus =1 % OT ykasaHHbIX YCNOBWI, Korga AaBfieHne B yKasaH-
aHOAHOrO M KaTO4HOrOo ra3oB, TO OTKNOHEHWE AaB-  HblX YCIOBWMAX paBHO wunw bonbwe, yem 0,3 MlMa, 1 He
MeHWsa aHOZHOro M KaTOAQHOro ra3oB JOMKHO co- Donee 3 kla, Korga AaBneHWe B yKasaHHbIX YCIOBUAX
CTaBNATh: MeHble, yem 0,3 MlMa.

7 MNMpubopbl U MeToAbl U3MEepeHUs

7.1 O6wuKe nonoxeHuUs

CpE,D,CTBa n3amepeHns OormxKHbl COOTBETCTBOBATL TDEGOBaHMHM 7.2. Kak MWHUMYM, OOJDKHbI BbITb M3Me-
PeHbl CKOPOCTK NOTOKOB MU COCTaBbl aHOAHOINO M KatogHOIo ra3oB, a TakkKe TemMneparypa, HanpaxXeHme 1m ToK
C60p0‘-IHOl7I eadVHUUbl N3 TONNMBHOIO anemMeHTa unu 6aTapew. ,D,OI'IOJ'IHVITeJ'Ibe[e n3mMepeHns OOMKHblI NpOBO-
ONTbCA B 3aBNCMMOCTU OT NapaMeTpoB m/unm yCJ'IOBVII:‘I WUCMbITAHWUA. HEKOTODI:IE N3 cnegyrwuux napamMmeTpos,
YKa3aHHbIX B 7.3vnn 7.4, MOTYT HE UBMEPATBLCA B Cliy4ae, eClrin CGDDO‘-IHaFl eQunHnUa N3 TONNMMBHOTO areMeH-
Ta unn GaTapeM HE MMEeEeT NopTa And oTBo4a aHOOAHOINo UinKv KatogHoro rasa.

* B opueuHane dokymeHma eduHuya memnepamyps! obozHadaemcs 8 «KenbsuHaxx», HO °C = K.
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7.2 MorpewHocTb Npubopa

PaclinpeHHas norpellHoCcTb KaXaoro u3 cpeicTs uaMepeHui (KoadduumeHT oxearta k = 2) Ha MOMEHT
KanMbpoBKKM N OLeHeHHas Mo Knaccy CpeacTBa M3MEepPEHU OOMKHA YOOBNETBOPATL cnegyowmM Tpebosa-
HUAM:

Mpumevyanune — KoadpcbmumeHT oxeata onpeaeneH B ISO/IEC Guide 98-3.

Tok: +1 % OTHOCUTENbHO HOMUHANbHOIO;
HanpsokeHue: +0,5 % otHocuTensHo HPLL;
Temneparypa: +1 % OT oTcYeTa nokasaHuii;
CKopocCTb NOTOKA aHOAHOMO M KaTOAHOrO ra3oB:  +2 % OT pacyeTHbIX AaHHbIX;
[aBneHne aHOAHOrO U KaTOAHOrO rasos: +1 % OT cpeaHero 3Ha4YeHUA NoKasaHWui;
CocTtaB aHogHoro rasa: +2,0 monb % ans Hy, H,O u N

+1,0 Mmonb % ana CO, CO, n CHy;
CocTaB KaTtoaHoro rasa: +0,3 monkb % ana O, (s cmecm ¢ N,).

7.3 AHOOHbLINA ras

7.3.1 CKopocThb NOTOKa aHOGHOrO rasa

CKOpOCTb MOTOKa aHOOHOIO rasa [OoIKHA M3MepATbCH C MOMOLLBLI MACCOBLIX pacxogoMepoB, 0bbeM-
HbIX UMM TaxoMeTpudeckux. PacxogomMep AormkeH BeIOMpaThCa C y4eTOM BUAA NOAABAEMOro raza, AManasoHa
CKOPOCTHK MOTOKAa U JONYCTMMOM NOrpeLlHocT pacxogomepa. Ecnu namepeHusa nponssogatca no obwemy, To
OHW OOMXHBI BbITL NEepecYMTaHbl B MacCoBLIM pacxol nyTeM M3MepeHUsi TEMNepaTypbl U AaBMNeHWs rasa unm
ero NIOTHOCTM BOMW3M pacnonoXeHns pacxofoMepoB. MNorpelHocTs M3MepeHnid Anst CyXuxX ra3oB AoMKHa
oLeHuBaTbeda B cooTBeTcTBUM ¢ MCO 5168 nnu NCO 7066-2.

7.3.2 CocTaB aHoQHOrO rasa

CocTaB aHoQHOrO rasa AomkeH U3MepATLCA NPU U3MepeHU NPoU3BoANTENBHOCTH COOPOYHOM eOMHULLI
M3 TOMMNWBHOTO anemMeHTa unu Batapen. OgHako ecnu 3TO HEBO3MOXHO, TO COCTAB aHOAHOrO rasa OOMKeH
BbITE M3MEpEH B NpoLecce NOATOTOBKA K MCMbITAHUAM NPOU3BOAMTENLHOCTU NPU TEX KE YCIOBUSX, YTO U NPU
camMmux UCMbITAHWAX TONNMBHOIO 3NeMeHTa.

Koroa aHogHbI# ras nogaeTcs B COOTBETCTBUM C OAHMM M3 NEPEYUCTEHHBIX HUKE YCNOBWIA, 0T a) 4o
d), n ecnu rasoBas NUHWS NOLAYU rasa He MMEeeT PeakTOpPOoB, TakMx Kak pudopMep, U noaTBepxaaeTcs,
YTO COCTaB rasa MeHAeTCcsl He3Ha4YuMTeNnbHO, COCTaB MOXeT BbITh paccyMTaH Ha OCHOBe Tabnuubl COCTaBOB,
npefoCTaBNEHHON NMOCTABLLMKOM rasa, U 3HaueHui, MonyYeHHbIX C KaXA0ro pacxofomMmepa, B COOTBETCTBUU
c MCO 6145-7:

a) nogaetcsi O4HOKOMMOHEHTHbIW ras, Hanpumep BoAopoL;

b) nopaeTtcs cMelaHHbIN ra3 U3BECTHOMO COCTaBa;

C) aHOOHLIA ra3 nogaeTcsi MyTeM KOHTPOMMPYEMOro CMeluMBaHWs ra3oobpasHbiX KOMMOHEHTOB C Mo-
MOLLbI HECKOIBKMX PEryNsSTOPOB PACXOA0B;

d) raswl nogatoTca kKoMOMHaLMeN Bhille yKa3daHHbIX cnocoboB b) u ¢).

lMpoba aHogHOrO rasa gormkHa oTbupaTtbes BBNM3Kn pacnonoxeHns nopta nogadm aHogHoro rasa B cbo-
POYHOW eAuHULEe U3 TOMMMBHOrO anemMeHTa Unu baTapen U aHanuanpoBaTLCHA C NMOMOLLLID MHpPaKpacHON
CMEeKTPOCKOMNUKM, Macc-cnekTpoMeTpa, ra3oBoro xpomMatorpada Unm noxoxero npubopa. TpaHcnopTMpoBKa ra-
30BOI Npobbl OT MecTa ee 0TOOpa 40 MecTa aHanM3a AOIMKHA OCYLLeCTBAATLECS Takum obpasom, 4Tobbl cBe-
CTU K MUHUMYMY M3MeHeHus B cocTaee. [1py 3ToM Martepuarn, TeMnepaTtypa, AuaMeTp 1 ANuHa ra3onofeoa
OOIMKHbI BbITh TWaTenbHO NogobpaHskl, YTOBLI CBECTU K MUHUMYMY M3MEHEHMWSA COCTaRa Npobl B ra3onoaBoae
ansa otbopa. lNpu HeobxoQUMMOCTH ra3ono4BOA CrieQyeT Harpeearh, YTobbl n3bexaTb KoHAeHCcaUWMM BOASHOMO
napa.

Ecnuv BogaHon nap MOXeT NOBNUATL HA pe3ynbTaThl M3AMEpPEeHWI, yaansawT BogYy U3 ra3oBon npobbl nnu
pa3baensitoT rasoByro Npoby aproHOM WKW aHanorMYHbIM MHEPTHBLIM rasoMm.

Pesynbrar Takoro aHanusa Ans ra3soBoro KOMMOHEHTA J, BbIPAXeHHbIN KaK C;, Monb/M3, AoMKeH HOpMU-
poBaTthCA A NonyY4eHUs HOPMUPOBAHHON KOHLEHTpaLUUW X;, MOMbL/MOrMb, C UCMOMb30BaHUEM CreayloLero
YPaBHEHWS:

-
i =T ™

roe Zf- C; Npeacraenser coboi CYyMMYy KDHLI,EHTpaLI,MVI BCeX FaSOOﬁpaSHbIX KOMMOHEHTOB ra3oe B aHanmae.
8
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MasoaHanusaTop gomkeH BbiTh OTKanubpoBaH C WCMNOMb30BaHWMEM CTaHOAPTHOrO rasa C U3BECTHbIM
MacCCOBLIM COOTHOLLEHMEM.

MorpelwHocTs n3MepeHnin JomkHa beITe oueHeHa B cooTBeTcTBMM ¢ MCO 6974 (BCce yactu), MCO 6141,
MCO 6142-1 unn CO 6143.

7.3.3 Temnepatypa aHogHoOro rasa

TeMnepaTypa rasa JormkHa namepsTbcsa BONM3u pacnonoxeHus nopTa nofadvm aHogHoro rasa B cbopoy-
HOW edWHKULE U3 TONMUBHOTO anemMeHTa unu Batapen ¢ NoOMOLLLK TepMonapkl UMM TepMonapbl B obonodyke u
YANUHAKLLETD TOKONoABOAa HeobxoQMMOro TuMna 1 knacca B cooteetcTBum ¢ MOK 60584-1, M3K 60584-3 unu
M3K 61515. MNpu Hanuvuuu peakTopa, Hanpumep pudopmepa, HeobXoaMMO TaKKe U3MepsiTb TemnepaTypy
raza Ha BbIXOZe M3 peaKkTopa.

Mpumeuvanne — Mexay TemnepaTypon CTEHKWM razonogscda M TeMnepaTypow rasza B obbeme MoryT BbiTh
3HaYMTENbHbIE PasnM4Yms.

Ecnu uaMepeHue Temnepartypsl raza BO BpeMA UCMNbITAHWIA NPOU3BOAUTENBHOCTY TONNUBHOIO 3rIeMEHTa
3aTpygHeHo, To TemMnepaTtypa aHOOHOro ras3a AoMmkHa bbiTb M3amMepeHa BO BpPeMS MOLATOTOBKM K UCMbITAHUAM
NPOW3BOAUTENBHOCTU MPU TEX KE YCIOBUAX, YTO U MPU CAMUX UCMNBITAHUAX NPOU3BOANTENLHOCTU.

7.3.4 [laBneHue aHOQHOrO rasa

[aBneHne aHOOHOrO rasa AoMKHO U3MePATLCH Nepen NopToM nogadyvM aHoAHoro rasa B cbopodHoi ean-
HULIE U3 TOMMMBHOIO anNeMeHTa unu 6atapen ¢ NOMOLLLI OTKAaNMBPOBaHHOrO AaT4YnKa AaBnNeHus, MaHoMeTpa,
Tpybku BypaooHa unu aHanoruyHoro npubopa. MameputensHblid npubop AomkeH ObiTb PacnonoXeH Takum
obpasom, YToOLI NOrpeLlHoCTL ObiNa MUHUMAanNbBHON C Y4eTOM MOoTepb OAaBMNeHWs B rasonoisBone, TeMmnepa-
Typbl rasonogsoga u apyrux daktopos. KoHoeHcaums BOOSHOrO Napa BO BpPeEMSA U3MepPEeHUsl OoMmKHa ObiTh
ncknyeHa. MiamepeHne gaBneHnsa MoxeT ObiTb BbINOMHEHO C NOMOLLK AobaBrneHus odYeHb Hebonblioro
KONMMYecTBa CyXOro asoTa WUIv aHaflorM4YHOro rasa B razonofsof BOnusu nameputenbHoro npubopa.

7.3.5 CKopocCTh NOTOKa aHOOHOIO BbIXOOALEro rasa

CKopoCTb NOTOKA aHOAHOMO BbIXOASALLEro raza AofkHa M3MepaATbCS C MOMOL LI MAacCOBLIX, 06BEMHbIX
MIM TaXOMETPUYECKUX pPacxof4OMEpOB Mocne NpPUMEHEeHUs CpedcTB, MPensaTCTBYHLWMX KOHAEHCALUW BOAbI,
BNUsIOLEN Ha cTabunbHOCTL aHOAHOrO ra3oBOr0 MOTOKA, UMK Mocne yaaneHus BoAbl U3 ra3oBOro NoToKa.
Ecnun namepeHua pacxoaa aHOAHOMO BbIXOASALLEro rasa nNpoBOAATCA Ha OCHOBE M3MepeHUsa obbema, TO OHU
OOM¥HbI ObITb NEpecHMTaHbl B MAcCOBbIA pacxod NyTeM U3MepeHus TeMnepaTypbl U 4aBrneHus rasa unm ero
NIIOTHOCTM BOMU3K pacrnonoXeHus pacxogomepoB. B kadyecTBe anbTepHaTWBbI CKOPOCTL MOTOKA aHOOHOTO
BbIXOOALLEro rasa MoxeT ObiTb paccuMTaHa No KOHUeHTpauuamM KOMMOHEHTOB aHOOHOrO BbIXOAsLLEro rasa,
KOHLIeHTpaLMy MEeTKM U CKOPOCTU NMOTOKA METKM NyTeM JoBaBneHUs B TeYeHUe MUHYThbI TOYHOTO KONUYecTBa
rasa, He cofepKaLlerocs B aHOAHOM BbIXOASLLEM rase, B KayecTBe MeTkW. [azoaHanusatop 4omkeH ObiTh OT-
KannbpoBaH ¢ WCMoNMb3oBaHWEM CTaHAAaPTHOIO rasa ¢ M3BECTHbIM MacCOBbLIM COOTHOLUEeHMeM. MorpellHocTb
M3MepeHnin fJomkHa ObiTe oueHeHa B cooTBetcTBUM ¢ MCO 6974 (Bce vactu), MCO 6141, MCO 6142-1 unn
MCO 6143.

C otpaboTtaBuMmMK razamu cnegyeTt obpallaTbCs OCTOPOXHO U3 coobpaxeHnin 6e30nacHOCTU U OXpaHbl
OKpyXarLLel cpefbl, TaK Kak OHWM MOTYT COAepaTb BOOOPO, YrapHbIi ra3 U yrmeeogopoabl.

7.3.6 KOMNOHEHTL! BbIXOAALWEro aHogHOro rasa

Mpoba aHoAHOro BbIXOAALEro ra3a AomkHa oTbupaTbcsa BONM3n pacnonokeHus nopta Ans 0TBOAA aHo-
HOro rasa B cOOpOYHOW egMHULLE U3 TONNMUBHOIO anemeHTa unu Batapeun. NMpoba gomkHa ObITk NpoaHanuaun-
poOBaHa C NOMOLLbLI UHgpakpacHoro cnekTpodoToMeTpa, Macc-CnekTpPOMeTpa, ra3oBoro xpomarorpada unu
noxoxero npubopa. Ecnv BoOAHOW Nap MOXET MOBNUATL HA pe3ynsTaThl U3MepPeHUin, Heobxogumo yaanuTb
Boay 13 npobel raza unu pazbaeuTs Npoby rasza aproHoM WUnNu aHanoruyHbiM emy. [Npyn NpoBegeHWK M3mepe-
HUW criegyeT yaenuTb BHUMaHWe Marepuanam, tTemneparype, BHyTpeHHeMy auaMeTpy W AnvHe ra3onofsoaa,
yT0ObI MBMEHEHWA COCTaBa rasa B ra3onoABoe Db He3HAYMTENbHbIMWU. B YacTHOCTH, NPKU HEODXOAMMOCTH
rasonogBof crefyet nogorpesaTb, YTOObl NpegoTBpaTMTh KOHAEHCauW BOASHOro napa. [asoaHanusartop
LomMmKeH ObITe 0TKanMbpoBaH ¢ UCNONb30BaAHWEM CTAHAAPTHOMO rasa C U3BECTHLIM MAacCOBLIM COOTHOLLEHUEM.

7.3.7 Temnepartypa BbIXoAfALlero aHo4HoOro rasa

TemnepaTtypa BbIXOASLLEro rasa JomKHa M3MepAaTbLCA BBNM3n pacnonoxeHus nopta Ans 0TBOA4a aHO4HO-
ro rasa B cOOpOYHOI eguHMLE M3 TONMMBHOIO anemeHTa unu batapeu nyTem Bbibopa TepMonapbl UM TEPMO-
napbl B 060no4Ke U YANVHAKLLEro Tokonogsoaa HeobxoAnMoro Tuna u Knacca B coorsetcTBumn ¢ M3K 61515,
M3K 60584-1 unm M3K 60584-3. Ecnv namepeHue TeMmnepaTtyphbl ra3a BO BpeEMS UCMbITAHUA NPON3BOSUTENb-
HOCTW TOMNUBHOIO 3NeMeHTa 3aTpyaAHeHO, TO TeMnepaTypa BbIXOASALLEro ra3a aHo4a J0MKHA U3MEPSATLCA BO
BPEMS MOATOTOBKU K UCTMLITAHUSM NPOM3BOAUTENBHOCTY MPU TEX XE YCINOBUAX, YTO 1 NPU CaAMUX UCTbITAHWAX
NpoOu3BOAWUTENBHOCTH.
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MpumedvyaHnne — Mexagy TemnepaTypoil CTEHKW rasonofdsoda W TemnepaTypoi rasa B obbeme moryT ObiTh
3HaYMTENLHLIE PA3NUYKA.

7.3.8 [laBneHwne BbIXOQsALWEro aHo4HOro rasa

HaBneHne BbIXOAALWEro aHOOHOro rasa OOMKHO M3MepATLCA MOCne pacnonoXeHWs nopta Ans OTBO-
03 BbIXOASLIEro aHogHoro raza B c6opodHon egmMHMUe M3 TOMMMBHOMO anemeHTa unn Gatapen ¢ NOMOLLbLH
daTyvka gaBneHus, MaHoMeTpa, Tpyoku BypaoHa mnw aHanorvdHoro yctpoictea. MameputensHelil npubop
OOMmKeH ObITe pacnonoX)eH TakuM obpasom, YToBbl NorpelwHocTs Bbina MUHUMAanNbBHOW ¢ Y4eTOM NoTepb AaB-
neHva B rasonofeofe, TemnepaTypbl rasonogeofa (rasa) v apyrux dgpaktopoe. KoHgeHcauusa BogsaHoro napa
BO BPeMSs M3MEPEeHW JoMKHaA ObiTk MCKNKYeHa. MamepeHne gaBneHus MoXeT BbiTb BbINOMHEHO C NOMOLLH
nobaBneHWs odeHb HeBOomMbLIOro KONMYEecTBa CYX0ro asoTa Unu aHanorMyHoro rasa B rasonoasoj B6nuan ns-
MepuTensHoro npubopa.

7.4 KatogHbll ras

7.4.1 CKopocCTb NOTOKA KaTogHOro rasa

CKopoCTb NOTOKa KaTOAHOrO rasa OonkHa M3MepATbCHA C NOMOLLBLH MAaCCOBbIX, 0ObeMHbIX UK Taxome-
TpU4eckux pacxogomepoB. Ecnn namepeHns NpomM3BogsaTcsa Ha OCHOBE M3MepeHus o6bema, TO OHW OOIKHbI
BbITb Npeocbpa3oBaHbl B MACCOBLIA pacxo NyTeM M3MEpeHUsa TemnepaTtypbl U AaBreHus rasa unu ero nnot-
HOCTK BONM3W pacnonoxeHnsa pacxogoMepoB. Pacxogomep gormkeH BelbuMparbes ¢ y4eToM 0XMaaeMoro gua-
na3oHa CKOpOCTW NOTOKa WM A0MNYyCTUMON MOrpellHocTn pacxodomepa. [MorpelwHocTs AonkHa BbITh OueHeHa B
cooTeeTcTBUKM ¢ MCO 5168 unn NCO 7066-2.

7.4.2 CocTaB KaTogHOro rasa

Ons onpegeneHws cocTaBa KaTogHOro rasa HeoGXxooMMO M3MepUTb KOHLEHTpaUMWIo Kucrnopoga ¢ no-
MOLLbIO ras3oBoro xpomartorpada wnM uaMmepuTens KOHUEeHTpauwuu Kucrnopoga. KaTtogHblid ra3 gormkeH co-
cToATb M3 YncToro (bes macna) cxkaTtoro Bo3gyxa wnv bannoHHoro rasa. Ecnn ucnone3yetca bannoHHas ra-
30Basl CMeCb, TO MOXHO UCMOMb30BaTh 3HAYEHWS, yKas3aHHbIe B cepTudmKaTe ee cocTaea, NpedocTaBnsgemMeie
nocTaBLUMkoM rasa. MorpelwHocTe Nnpubopa gomkHa BbITe oueHeHa B cooTBeTcTBUM ¢ CO 6974 (BCe yacTm),
MNCO 6141, MCO 6142-1, NCO 6143 nnu MCO 6145-7.

Mpy HeoBXo4MMOCTN M3MEPEHUS BNaXHOCTU cneayeT UCNoNb30BaTb U3MEPUTENL TOYKM POCHI, MU3MEpU-
Ternb COAEPXaHWA BOA4LI UMK ra3oBblii XpoMarorpad), KOHTPONUpys NpKU 3TOM TEMNepaTypy rasa aona npegot-
BpalleHnsa KOHOeHcaUUn BoAAHOMO napa.

7.4.3 TemnepaTtypa KaTogHoOro rasa

TeMnepatypa rasa gomkHa namepaTbcst BONM3M pacnonoxeHus nopTa nogayuv kaTogHoro ra3a B cbopou-
HOWM eAMHWLE N3 TONNWUBHOIO anemeHTa unun 6atapeun nytem Boibopa Tepmonapbl MM TepMonapk! B obonoyke
W yONWHAKLLEro Tokonoasoaa Heobxogumoro Tuna v knacca B cooteeTcTBun ¢ M3K 60584-1, MOK 60584-3
mnu M3K 61515.

MpumevyaHue — Mexay TemnepaTypol CTEHKW rasonogsoga WM TemnepaTypon raza B obbeme MoryT BbiTh
3HAYUTENbHbIE Pa3NU4MA.

Ecnu namepeHvne TeMnepaTypbl ra3a Bo BpeMs UCMbITaHWIA NPON3BOAUTENBHOCTY TONIIMBHOIO 3NeMeHTa
3aTpygHeHo, To TeMnepaTypa KaTogHOro rasa formkHa bbiTe M3MepeHa BO BPeMs MOLrOTOBKM K MCMLITAHUAM
NPOW3BOAMTENBHOCTU MPW TEX Xe YCMOBUAX, YTO WU MPU CAMUX UCMBLITAHWUAX MPOU3BOOUTENBHOCTH.

7.4.4 laBneHWe KaTogHOro rasa

[aeneHne katogHOro rasa MaMepsieTcsl nepen NopToM Mogadv KatogHoro rasa B cO0poYHOW eguHuue
13 TONMMBHOIO anemMeHTa unv 6atapen ¢ NOMOLLbIO AaTyMKa faBrneHus, maHoMeTpa, Tpybkn BypgoHa wnu
aHanorM4YHOro YCTpoMCcTBa. MamepuTenbHbld Npubop AomKeH ObiTh pacnonoXeH Takum obpasom, 4Tobbl no-
rpelwHocTs Bblna MUHUMANbLHOW ¢ YY4EeTOM NOTepb OABMEHUs B rasonofBofe, TeMnepaTtypbl rasonogeoaa M
4pyrux cbakTopoB.

7.4.5 CKopoCTb NOTOKA KAaTOQHOIO BbIXOASLUEro rasa

CKOpOCTb NOTOKA KaTOAHOMO BbIXOASLLErO ra3a AOIMKHA U3MEPATLCS C MOMOLLBI MACCOBbIX, 06beMHbIX
WUMW TaxoMeTpPUYecKMX Pacxo4oMepoB Mnocrne oxnaaeHus rasa. Ecnu namepeHusa pacxoga KaToAHOMO BbIXO-
OSLLIEero raza NpovM3BOASATCH Ha OCHOBE M3MepeHust oGbema, TO OHWU A0MKHbI ObiTh NepecYnTaHbl B MAcCOBbIN
pacxon NyTeM U3MepeHWs TemnepaTypbl U SaBneHWs rasa WM ero NroTHOCTU BOMKM3M pacrnorioXeHus pac-
xofoMepoB. Pacxogomep BbiOMpaeTcs ¢ y4eToM OXWOaemoro auanasoHa pacxo4oB U 4ONyCTUMOM norpeLu-
HocTu npubopa. MorpelwHocTs Npubopa JomkHa ObiTh oueHeHa B cooTBeTcTBUM ¢ MCO 6974 (BCe 4acTm),
NUCO 6141, NCO 6142-1, NCO 6143 nnn MCO 6145-7.

10

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16 /46
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62282-7-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68758
https://gostexpert.ru/gost/gost-62282-7-2-2024?utm_source=pdf&utm_medium=68758&utm_term=page

FOCT P M3K 62282-7-2—2024

7.4.6 KOMNOHEHTLI BbIXOASAWEro KaTo4Horo rasa

[nsa onpefeneHns cocTaBa BbIXOAALEro KATOAHOMO rasa KoHUeHTpauus KUcnopoga AormkHa n3MepsaThb-
C51 C MOMOLLbIO ra30BOT0 Xpomarorpada unm namepuTens KOHLEHTpaUuKnn KNUCNopoaa nocne oxnaxaeHus rasa.
Mpy HeoBXOAMMOCTM M3MEPEHUS KpalHe HW3KOW KOHUeHTpauuu BoAbl cnedyeT MChonb3oBaTk M3MEpUTENb
TOYKW POChI, U3MEPUTENb COAEPXaHUA BOObI UMW ra30oBbIA XpomaTorpady, KOHTpPONUpysa Temnepartypy rasa ans
npegoTBpalleHns KoHgeHcauum BogAHOMo napa.

7.4.7 Temnepatypa BbIXO4fALEro KaTo4HoOro rasa

TemnepaTtypa BbIXOASLLEro KaTo4HOro rasa JormkHa M3MepaTbest BONM3u pacnonoxeHus nopra gns oT-
BOAa KaTogHoro rasda cbopo4yHOn eguHULbl M3 TOMJIMBHOMO anemMeHTa unu barapewn nyrem nogbopa Tepmona-
pbl N1 TepMonapel B 06onoyke v yanuHAKLWero Tokonogsoaa HeobxoQMMoro Tuna 1 Knacca B COOTBETCTBUN
¢ M3K 60584-1, M3K 60584-3 unun MOK 61515. Ecnu nsmepeHnne TemnepaTypbl ra3a BO BPeMsi UCMbITAHWNA
NpPoW3BOAUTENBHOCTU TOMNIUBHOMO aNeMeHTa 3aTpyAHeHO, TO TeMnepaTypa BbIXoAdALero rasa katofa fonxHa
M3MepATLCHA BO BPEMS MOATOTOBKM K UCMbLITAHWUAM NPOWU3BOOUTENbHOCTH NPU TEX XKEe YCNOBUAX, YTO U NpuU ca-
MWX UCMbITAHWAX NMPON3BOOUTENBHOCTU.

MpumeuvaHne — Mexay TemnepaTypon CTEHKWM razonogsoda M TemnepaTtypon rasa B obbeme MoryT ObiTb
3HaYMTENbHbIE PA3MNMYKS.

7.4.8 [laBneHue BbIXOAALlEero KaTogHoro rasa

[aBneHne BbIXOOSALIEro KaToQHOro rasa JOMmKHO M3MepAaTbCH NOocrne pacnonoXeHws nopra Ans oTeoaa
BbIXOOSALLEro aHoAHOro raza B CbopoYHO eguHULE M3 TONMMBHOMO 3MeMeHTa Unv batapen ¢ NOMOLLLK AaTyK-
Ka gaBrneHus, MmaHomeTpa, Tpybkv bypaoHa nnn aHanorM4yHoro yCcTponcTea. VMiamepuTenbHblin npubop SomKeH
ObITb pacnonoxeH TakuMm 0bpasom, 4ToObl NOrpewHoCTk BbiNa MMHUMAaNEHON C Y4eTOM NOTEPb AaBMNeHWs B
razonogBoge, Temnepartypbl razonogeoga M apyrux akTtopos.

7.5 BbixooHoe HanpsiKeHue

BDJ'IbTMETp AOIKEH NoAKNK4YaTbCA K MECTAM M3MEPEHUA HAaNpPAXeHNA, Kak ONMUCaHO B MNMYHKTe 5. Mame-
peHHOoEe TakKnm 06pa30M HanpaxXedHne O0JMKHO CHMTaTbCHd HanpAXXeHnem Ha TOnNnMBHOM 3nemMeHTe Unn bata-
pee. COEﬂ,MHMTeHbeIﬁ kabenb AOJTKEH ObITb OOCTaTto4yHO NPOYHbIM OANA yCJ'IOBI/IFI WCNBITAHWA.

7.6 BbixogHoW TokK

[anbBaHocTaT UNK ANeKTpudeCKad Harpy3ka, coeguHeHHasa ¢ TOKonogeodamMu, Kak ONnMCcaHo B NYHKTE 5,
n/mnn n3MmepuTenem ToKa, TakMmMm Kak LI.IyHTMDyIOIJ.I,HFI pPe3ncTop, paCHOJ’IO}KEHHb!I;I B TOKOBOW LENW, JOIMKHbI UC-
nonb30BaTbCA ONA N3MepeHnAa TOKa nyTem nepenady ero BbiXoOQHOTO CurHana Ha MSMEDMTEHbeIﬁ nnn perun-
CTpMPYIOLIJ,Mﬂ npmﬁop. COB,EI,I/IHI/‘ITel'leb]FI Kkabenb OOMmxeH MMeTb COOTBETCTBYHOLLWE MaTepuarbl U reOMeTpuro
C y4eTom yCﬂOBHFI WCNbITAHWA U BO3MOXHOIO NageHns HanpaxXeHnd Ha kabene.

7.7 TemnepaTtypa B c60pOYHOI eAUHULE U3 TONNMBHOrO aneMeHTa unu 6atapeu

Tepmonapa unu TepMonapa B o6oModke U yANUHSIOWEro Tokonoasoda Heobxogumoro Tuna 1 knacca
OOMKHBbI ObITh BbIOpaHbl B cooTBeTCcTBMU ¢ M3K 60584-1, M3K 60584-3 unu M3K 61515. OHM OOMKHbI BbITh
pasmelleHbl B TOYKE M3MEpPEeHUsl TeMmnepaTtyphbl, Kak onucaHo B MyHKTe 5, U COefMHeHbl C PerucTpaTopom
[aHHBLIX UM aHaMOrMYHLIM YCTPOMCTBOM ANA uamMepeHuns. Ecnn umeetcs Gonee ogHoM TOYKKM ANA M3MEPEHNS
Temnepartypbl, ToO TemnepaTtypa cbopku 1 ee pacnpefeneHue AoMKHbl BbITb NoNyYeHbl pacieTHBIM METOLOM,
peKoMeHO0BaHHbIM NMpoU3BoauTENEM.

7.8 MexaHu4yeckas Harpys3ka
MexaHuueckan Harpyska M3MepsieTcsl B COOTBETCTBUM C MPUMOXKEHHBIMW peKOMeHAauuaMU Npou3Bo-

auTens.

7.9 MonHbIM UMNedaHc

[MonHeIn UMNegaHc C60{)O‘-IHOI;1 €OWHWLbI U3 TOMJTMBHOIO 3femMeHTa WUin 6aTapeM HAOITKEH N3MepATLCA
nnubo meTogom MMnegaHca nepemMeHHOro Toka, nn6o MeTogom npepbiBaHA TOKA. ,D,J'IH obecnevyeHns BbICOKO-
ro Ka4ecCTBa gaHHbIX BO BCEM UCCrneqyeMoM Ouana30oHe 4acToT OOMKHa MCNonb30BaTebCA COOTBETCTBYHLLAA
namMmepuTenbHaa rMIMHUA.
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7.10 YcnoBusa oKkpyxarowen cpegbl

Mpw onpegeneHny yCroBuMid OKpysKaloLled cpelbl M3MepsAlTca Temneparypa, AaBneHue U OTHOCHUTENb-
Hasi BNaXHOCTb OKpyatouweih cpeabl. MIHTepean 3anncy OoMKeH COOTBETCTBOBaThL 3HAYEHUIO, YKasaHHOMY B
MNCO 8756, unun 6biTb MeHbLLE.

8 lNoaroToBKa K TECTUPOBAHUIKD

8.1 O6wmMe nonoxeHun

Tun TecToBon cOOPOYHOM eANHULBI M3 TOMMMBHOIO aneMeHTa unu batapew, konndecteo obpasuos, na-
pameTpbl U YCIOBUSA UCMbITAHUA OOMKHLI BbITh ONpegeneHsbi.

Kaxxgoe cpedcTBO M3MeEpPeHUd OOMKHO BbiTh NPOBEpPEHO Ha NpeAMEeT ero nocnegHen KanubpoBkK, No-
FPELIHOCTH B YCIOBUAX KannbpoBKK, OLIEHKK KNlacca TOYHOCTU CPeACcTBa M3MepPEHMNS, a TaKKe 3aBUCUMOCTU OT
YCMNOBWIA OKpYy:KakLlen cpeabl ANs OLEHKN NMOrpeLlHoCTU CpeacTB u3aMepeHi. Metoa n yactoTa kannbpoBkuy,
a TakKe 3aMeHa npubopa AomKkHbl ObiTb paspaboTaHbl Takmm 06pas3om, 4ToObl UCKIOYMTL YBENWYEHWE MO-
rPEeLHOCTU U3MEPEHWIA.

LomkHbl DbITE NPOBEPeHbl KOMMOHEeHTL aHOAHOro M KaTOAHOro ra3oB M MX OCHOBHble nMpumMeck. Kak
OMNMCaHo B MyHKTe 7, NPOBOAMTCA NMpefBapUTENbLHOE UCMLITAHWE COCTAaRa U TEMMNEPATYPLI ra3os, UTobbl ybe-
OWTLCH, YTO COCTaBbLl ra30B YCTaHOBMNEHLI B Mpefenax npeanonaraeMon norpellHocTd M YTo TemnepaTypa
noJaBaeMoro rasa He BrvAeT Ha Temnepatypy cbopku. [lanee npouenypa UCMLITAHWA, YCIOBUS UCMBITAHUA
N KPUTEPUM OLEHKM CTabMMbHOTO COCTOAHMA ONpeaensTCa Ha OCHOBaHWM Pes3ynbTaTtoB NpeaBapuTenbHbIX
WCMbITaHWA U Apyrux hakTopos.

8.2 CTaH,ﬂ,apTHble ycnoBusa UCNBLITAHUA M OMana3oH UCNbLITAaHUN

CTaHOapTHble YCIOBUSA UCMLITAHWA U TUMOBLIE OManNasoHbl UCNBITAHUA, PEKOMEHAOBAHHEIE MPOU3BO-
OuTenem, AOMKHbI BbiTh YYTEHb! ANS crefylLlwmx napaMmeTpoB, YTobsl onpeaenuTs YCNoBMA U AuanasoH 1c-
NbITAHWA:

a) TemnepaTtypa cbOpoOYHON eanHULbI U3 TOMMMBHOMO aneMeHTa unu barapew;

b) gonyctumoe pacnpegeneHve TemnepaTypbl COOPOYHON eauHULbI U3 TONNMBHOMO 3neMeHTa unu ba-
Tapeu (MpyM HANU4YMKM HECKOMbKUX TOYEK U3MEPEHUSA);

C) CKOpPOCTb NMOTOKa aHOLHOrO raza;

d) cocTae aHofHOrO raza;

e) JaBrneHWe aHoOHOro rasa;

f) ckopocTb NOTOKa KaTo4HOrO rasa;

g) cocTae KaTo4HOro rasa,

h) paeneHwe kaTogHOro rasa;
i) acpcpekTUBHBIA KO3 PULNEHT yTUNU3aL MM TONINNBA;
j) 3 eKTUBHbLIN KO3 MULMEHT YTUNM3ALMN KUCNOPOAa;

k) TOK Mnu NNOTHOCTb TOKA;

[) MMHMManNbHOE HanpskeHWe Ha cOOPOYHON edUHMLIE N3 TOMMMBHOMO aneMeHTa unu baTtapeu;

m) MWHUManbHbLIA TOK B COOPOYHON eguHNULLE U3 TOMMMBHOTO 3nemMeHTa unu 6atapeu (MpyM NOCTOAHHOM
3chheKTMBHOM KoahMUMEHTE yTUNM3aL K ToNNMea, nogpobHee cM. npunoxeHue E);

n) MakcuManbHbIA TOK B COOPOYHOM eANHWLE N3 TOMIMBHOMO aNemMeHTa unu 6atapeun (Mpy NOCTOAHHOM
3phekTUBHOM KO3ppULMeHTe yTunuaauuy Tonnuea). MNpu NpeBbILLIEHNM 3TOTO 3HAYEHWS BO3MOXHbI MOBPEX-
OeHWs U3-3a Ype3MepHoWn gderpagauum;

0) MexaHW4eckasi Harpyska.

8.3 KomMnoHeHTbI u npuMmecn aHOOHOIro U KatTogHOro rasoe

Ecnu gnsa npuroToBNeHWs aHOLHOTO rasa WCNoMb3yHTCH rasbl, TO CTENEHb YUCTOTHI U COOEp)KaHue oc-
HOBHbIX KOMMOHEHTOB M NPUMECEeR KaxAoro rasa npoBepsoTca no Tabnuuam cocTaBoB, NPeaocTaBnseMbiM
COOTBETCTBYIOLVMK NOCTaBLMKAMU ra3oB, UMK NyTeM 1Ux aHanusa. Ecnv aHodHbIi ras npovM3BoanTCsa U3 Xua-
KOro Tonnvea, TO ero NNOTHOCTL, COAEpXaHWe yrnepoda, Boaopoaa 1 KMcrnopoaa, a Takke cogepxaHue npu-
Mecel, TakuxX Kak cepa, NpoBepsioTcs No Tabnuue cocTaea, NpedocTaBNeHHoM NoCTaBLLUKOM rasa, unm nytem
aHanusa B cooTBeTcTBMK ¢ MCO 12185.
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UncTtoTa KOMMNOHEHTOB M OCHOBHbLIX NMPUMECEeN KaToaHOro rasa A0MKHbl ObiTh NpoBepeHbl no Tabnuue
cocTtasa, onybnMkoBaHHOW NOCTaBLLMKOM ra3a, unuv nyTemMm ero aHanvaa. Ecnu ucnoneayeTtcst kKOMnpeccop, To
CaTbli BO3AYX OMKeH ObITh OUMLLIEH OT Macna 1 TBepablX YacTul B cooTBeTcTBMM ¢ MCO 8573-1.

PesynkTaT Kaxaol NpoBEpKX UMW aHanu3a JOoMmKeH BbiTe ONUcaH B MPOTOKONE UCMBITAHWA.

8.4 OcHoBa npoueaypbl TeCTUPOBAHUA

Ycnosus 3anycka, Takme Kak CKOpPOCTb Harpesa U yCcnoBuma oxpymamu.l,eﬁ cpenbl BO BpeMsd npouecca Ha-
rpeesa, COCTOAHUE aHoOa (T. €. CTerneHb BOCCTaHOBNEHNA OKCOa HUKend 4o HMKEJ’IH), d TakXe yCrnoBus BbIKITHO-
YeHWA, TaKne Kak CKOPOCTb OXnaXXaeHuA U yCcroBuA 0pr>|<ar0u.|,e|71 cpedbl BO BpeMA npouecca oxnaxaeHua,
OOIXKHbl OCHOBBIBATbCA Ha peKoMeHO4aunaX NMNpon3BoouUTENA UITK peadyrnbratax npeaBapuTerbHbIX UCH bITAHWA.

8.5 MNogTBepxaeHWe ycnoBUM CTapeHUs YCTPOWCTBA

Ycnosus cTapeHus CGODOHHOF‘I eOVHWUbBl N3 TONNMMBHOIO anemMeHTa Uunu 6aTapeM AOJDKHBI onpenenATbCcH
Ha OCHOBe YCHOBI/I]ﬁ Ana CTapeHud, peKOMeH0BaHHbIX NMPON3BOAUTENEM, a TakKXe npeaBapuTenbHbIX WUCMNbl-
TaHuM, KOTOpPbIe OOIMKHbI BbITb npoeeneHbl ana obecneyeHUss He3HAYMUTENLHOIO ,qpeﬁcba BbIXOOHOIO CUrHana
Ha MOMEHT U3MepPEeHUA.

8.6 MNoarTBepxaeHUe KpUTepMueB CcTaBUNbLHOINO COCTOAHMA

ypOBEHb A0NYCTUMBbIX OTKIOHEHWI AommKeH BbITh onpegeneH And BblIXOOHONo TOKa WU BbIXOOHOTO Ha-
NpAXKeHnA CﬁOpO‘-IHOﬁ eadnHMUbl N3 TOMJNMBHOIO aneMeHTa Unn GaTaDEM, a KpUuTepumn oUueHKKM cTabuneHoro
COCTOAHNA OOIMKHbI ObITb onpegerneHbl NyTem npeBapUTeribHbIX U APYTUX NCMbITaHWA.

KpuTepun oueHKn cTabWnbHOro COCTOSAHKUA OOJTKHbI ObITb ONUCaHLI B NPOTOKONE WUCMbITAHUR.

8.7 Metog cbopa AaHHbIX

MpeneapuTenbHbLIe UCMbITAHUA CreayeT NpoBOAUTb, NPYHUMAs BO BHUMaHUE U3MEHEHWs KaXdoro us-
MEepsieMOro napamMeTpa 1 YacToThl 3aNUcK aHHbIX KaXO0ro usMepuTensHoro npubopa, B TOM Y1cne Ans Toro,
4yTO6bI ONpPEenennTb CKOPOCTb 3anvucy OaHHbIX, MHTepBarn 3annucy AaHHbIX U KONMYECTBO M3MeEpPEeHUi. VIHTep-
Ban 3anucu AaHHbIX 4omKeH OblTb 4OCTATOYHO KOPOTKMM (Hanpumep, 1 cek.), yTobbl Habnwaatb U3MeHeHus!
M3MepsaeMoro napaMmeTpa ¢ J0CTaToYHbIM paspelleHnem no BpeMeHu. Yncrno 3anuceil JaHHbIX M NOBTOPOB
0O HOTO U3MEepPEeHUs OOMKHbl BbiTh BbiBpaHbl TakKMMK, YTOBLI 0BLLMIA Neprod uamepeHuia Gbin 3aMeTHO ANUH-
Hee, YeM OCHOBHOW LIMKI N3MEepPeHUs Ka)aoro TecTpyemMoro napamerpa.

9 lMpouenypa TeCTUPOBaHUA

9.1 HacTpoiika

Mpouedypa HacTPOWKK UCMbITAHUI AOMKHA BKIOYaTh:

a) NPOBEPKY KaXAOW CUCTEMbl YNpaBneHuss UM 3MepeHus Ha npeameT Bo3MOXHON yTedkn. CyuiecTt-
ByeT MHOXeCTBO METOAOB MPOBEpPKW repMeTUHHOCTH, Takux Kak BblAep:KKa nog AaBneHWeMm W rernmneBble
Tedyenckarenu. Beibop mMeToga 3aBWMCUT OT ucnonb3yemoro obopygosaHus. pasunoHoCcTb paboTtbl UcnbiTa-
TensHoro obopygoBaHWAa AOMKHA DbiTh NMpoBEpeHa MyTem CPaBHEHWS €ro XapakTepucTWK C napameTpamu,
yKa3aHHbIMW B MyHKTE 7.2;

b) nogrotoBky CcOOPOYHOW efuHWLUbLI W3 TOMNMBHOMO 3neMeHTa unu OaTapeu, coOCToslLENd U3
TonnueHoro(bix) anemexTta(os). [poBedeHne razonogBOLOB, UHTEPKOHHEKTOPOB, TOKOCHEMHMKOB, M30MNSALIMM
M APYTX KOMMOHEHTOB OCYLLECTBIAETCH B COOTBETCTBMM C METOAMKOW 1 Nnpoueaypoin cbopkun, pekoMeHaoBaH-
HbIMW Mpou3BoguTenem. MiamepeHue conpoTUMBNEHMA MexAy TOKOMOABOAALWMMKM TOYMKaMW kaToda v aHoaa,
nepen NoOAKNOYEHWEM TOMMAMBHOMO anemMeHTa unu BaTapen Kk UCnbiTaTeNnbHOMY CTeHAy MPOBOAAT AN TOro,
4yToObl ONpedenuTe OTCYTCTBUE KOPOTKOTO 3aMblKaHUs. M3aMepeHne conpoTUBNEHNS Mexay ToYKamu usmepe-
HWA HanpsHXeHusa Ha TONNMWBHOM 3MEeMeHTE OCYLLEeCTBNSAETCS ANA OnpefeneHnsa Hann4insa anekTpuyecKon n3o-
naumn. NpoBoAAT M3MepeHne CONPOTUBNEHUSA MeXay TONMNWBHbBIMKW anemMmeHTaMu. Mony4YeHHbIe 3Ha4YeHnsA He
OOMKHbI yKa3biBaTh HA HanNW4ne KOPOTKOrO 3amblkaHUA, 8 HA0BopoT, AOMKHBI COOTBETCTBOBATL 3HAYEHUSM,
yKasaHHbIM NPOW3BOANTENEM;

C) ycTaHoBKY cOOPOYHOWN eAWHWLbI U3 TOMMMBHOTO 3nemMeHTa unu 6aTtapen B NogcucTeMy Temneparyp-
HOro KOHTPOMS € NpoBeAeHVeM NPoBoAa AN M3MEPEHUA HanPAXKeHWUA TOKONoABOAa, MEXaHUYeCKON Harpysku
¥ Tepmonap, a Takke rasonofsodoB ANA nogavv v oTBefeHWs rasa. [oAKmoYaloT TOKOMO4BOAbLl K COOTBET-
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cTByOLWMM nogcuctemam. ObecnedynBaloT HaANeKaLlyo U30NALNID MeXay TepMonapamMn U TONSMBHLIM 3ne-
MeHTOM unu Batapeein. Takke gomkHa BbiTh obecnedeHa snekTpUuYeckas M3oNAUUA MEXOY MexaHW4eCKon
Harpyskon 1 TONMMBHLIM 31EMEeHTOM unu GaTapeei;

d) npoBepky repMeTUYHOCTM COeAMHEHWIA ra3oBbIX TpyD (cMm. 9.1a);

€) npu HeoBXoAMMOCTU NMPOBEPKY, YTO NPOBOAA WM30NUPOBaHbLI OT 3a3zemneHus. PekoMeHayeTca nepes
NoaKMYeHNEM NPOBEPATL U3ONALNKD NOACUCTEMbI BEIXOAHOIO KOHTPONS, MOACUCTEMbI YNPaBMNeHWs BbIXOL40M
UINKN M3MEPUTENBHOM NnoacucTembl. Kpome Toro, 4oMKHa NPOBEPSATLCS NPaBUIbHOCTL NOAKMIOYEHUS B MecTax
COEdMHEHWS;

f) nocne BbLINOMHEHWA BCEX BblllenepeyncrneHHbIX JeACTBUA NpoBOAUTCA NpoBepka paboTocnocobHo-
CTU U3MEPUTENBHON CUCTEMBI.

9.2 UcxogHoe cocTosiHME

C60|DO‘-IHaF| eanHnUa U3 TONJIMBHBLIX 3NNeMEHTOB U GaTapePl AOJKHa ObITb 3anyuieHa npu cCKopocTu Ha-
rpeBa u ycrioBuax Oprmarou.l,eﬁ cpenbl, yKa3aHHbIX B 8.4,n 3KCnnyaTnpoBatbCA 0 JOCTUXKEeHUA cTabunbHoro
COCTOAHUA NMOCne NpoxXoXxageHua npouecca BOCCTAaHOBNEHUA U BbIBOAa Ha peXXM aHOoAda.

9.3 BbIKn4YeHue

I'Ipoue,qypa OTKIIOYEHWUA O0MHKHAa HayMHaATbCs NPy 3aaHHOW CKOPOCTU OXNaXaeHUs 1 YCnoBHrAX OKpPY-
Xawllen cpeabl, Kak YKa3aHO B 8.4. Ecnu He npegycMoTpeHO MHoe, TO TeMnepaTypa A0JIKHa CHUXATLCA Npur
TaKMX YCNoBUAX, KOTOPbIe onpegeneHbl Nonb3oBaTterieM Ha OCHOBaHWu npegBapUTeribHbIX WCNbITAHWIA UNK B
COOTBETCTBUKM C YKa3aHUAMUW NPOUIBOOMUTENA. B ato BpeMA nognepxmBaeTca NOTOK BO3OYXa K BO3OYLLHOMY
3NeKkTpoay, a K TONNMMBHOMY 3NeKTpo4y nogaeTca BOO0pPO4, pa36ElBJ'IeHHbIﬁ da30TOM (I/IJ'IVI APYTMM MHEDTHbLIM ra-
30M ) KoHueHTpaunsa Bogopona B 3TOW ra3oBoM CMeCcK JOSMKHA ObITb HUXE HUXKHEro npepnena B3pbiIBAEMOCTH.

10 UcnbiTaHMe Ha NPOU3BOAUTENTLHOCTbL

10.1 WcnbiTaHWMA HAa HOMUHANBbHYKO MOLWHOCTL

10.1.1 O6BbekT

Llenbio gaHHOro MCMbITAHUA ABMSAIOTCA M3MEPEHMEe U MPOBEepKa MOLLHOCTU COOPKM M3 TOMMWBHLIX ane-
MEHTOB UNu batapell B HOMUHAMbHLIX YCITOBUAX.

10.1.2 MeTog ucnbiTaHmnaA

Bce napameTtpbl ynpaeneHuss OOMKHbl ObiTh YCTAHOBMEHbLl HA HOMWHAMbHbLIA PEXKMM, W MOCNe BbiXo4a
cOOpPOYHON eauHULLI M3 TOMMMBHOMO aneMeHTa unu Gatapen B cTabunbHOE COCTOAHUE HanpshkKeHue, TOK U
Opyrue napameTpbl yNpaBneHus OOMKHbI OblTb MHOTOKPaTHO U3MepeHkl C HEOBXOAMMBIM MHTEpPBANOM 3anucu
00 nony4eHus HeobxoouMOro KonuyecTsa Npob 1 n3aMmepeHuin, ykazaHHbix B 8.7. CpegHasa BenvunHa namepe-
HWA ABMSETCA N3MEPEHHBLIM 3HaYeHeM. [JoNoNHUTENBHO YKa3bIiBAOTCH CTAHAAPTHLIE OTKNOHEHUS pesynkTa-
TOB U3MEpPEeHWUN.

10.1.3 lMNpepcTaBneHue pe3ynbLTaToB

PesynbktaThl M3MepeHUin A0MKHbLI UCNOMb30BaTLCA ANA pacyeTa HOMUHAMNBHOW BbIXOAHOW MOLLHOCTU U
3aHOCUTLCS B MPOTOKOM MCMNLITAHWIA BMECTE C AaHHLIMW U3MEPEHMWIA HANPSXKEHUS, TOKA 1 APYruxX NnapaMeTpoB
YCNOBUW UCTBITAHWUIA.

10.2 TecTMpoBaHMe BONLT-aMMepPHbIX XapaKTepUCTUK

10.2.1 ObbekT

Llenbio gaHHOro UCnbiTaHWA ABMSAETCS onpefeneHue 3aBUCMMOCTI BOMbT-aMMNepHbIX XapakTepucTUk oT
TeMnepaTypsbl, 4aBMEeHWs, COCTaBa rasa, CKOpoCTW NoToka rasa unu 3ceKTUBHOCTH €ro UCMNONbL30BaHUSA.

10.2.2 MeTogbl TeCTUPOBAHUA

10.2.2.1 TecTupoBaHWe Npu NOCTOAHHOW CKOPOCTK NMOTOKA

KoHTponupyemebid napameTp, OT KOTOPOro M3MepsieTC 3aBUCUMOCTb, A0OMKeH ObiTh YCTAaHOBIEH Ha Ha-
yanbHOe 3HaYeHue CKOPOCTU NOTOKa aHOOHOro M KaToQHOro rasoB, a Takke Opyrue KOHTponupyemble napa-
MEeTPbl JOMKHbI YCTaHaBMMBATLCS B COOTBETCTBMM CO 3HAYEHUSIMU YCIOBWIA McnbITaHuin, COopoyHas eguHuLa
OOIMKHA 3KCNNyaTUpOBaTLCA 00 OOCTMKEHUA CTAaBWMNbHOrNo COCTOSHWSA B YCIOBUAX PA30MKHYTOW LIENU, Npu
3TOM WM3MEPEHUS BOMNbT-aMMNePHbIX XapakTePUCTUK NPOU3BOAATCA NYTEM CTYNeHYaToro U3MeHeHWs Toka Unm
HanpsXXeHWs NMbo C NOCTOSHHOM CKOPOCTLI0 U3MEHEHMWS TOKa 1 HanpshkeHus. [Nocne namepeHus KOHTpPoOnupy-
eMblil NapaMeTp ycTaHaBNUBAETCA Ha cnefyrollee 3Ha4eHne, U M3MepeHne JOMKHO NOBTOPATLCA B Npefenax
JuanasoHa U3amMepeHuin, ykazaHHoro B 8.2.
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a) Mpu cTyneH4yaToM M3MeHeHWM Toka cBopodvHas eouHWLa W3 TOMMMBHOTO areMeHTa unu GaTtapew
LoMmkHa paboTaTb A0 OOCTUNKEHWS CTabMINbHOrO COCTOSIHUS Ha KaXOoi cTyneHu (Mo TemnepaTtype W Hanps-
XKeHWI). VIaMepeHnst Ha KaxkaoM CTYNeHW NPOBOAATCA NOCMe BpeMeHU 3aepkKu Npu MHTepBarne 3anucu AaH-
HbIX, onpefeneHHbIx B 8.7. CpeHAs BenuvuvMHa AnNs U3MEepeHuin nocne Toro, kak ctabunbHoe cocTosHue Jo-
CTUTHYTO, JOIKHA CYUTATLCA U3MEPEHHEIM 3HAYeHUeM AN AaHHOW CTYMEHU.

b) Mpu ucnonb3oBaHUKM pexuMa pasBepTKM TOKa CKOPOCTb M3MEHEHUsi TOKka AonmxHa ObiTh BhiGpaHa
TakoW, 4ToGbl LWMPKHA rMcTepeanca He NpeBbiluana pa3bpoc HanpsKeHUs B CTabUNbHOM COCTOSHUM.

c) Ecnu ncnonbayeTtcs ynpaBneHve HanpsKeHrem, TO Warv a) U b) BbINOMHAKTCA Npu CTYNeH4YaToM 13-
MEHEHUW HANPSHKEHUA UMW PA3BEPTKU HANPSKEHUS COOTBETCTBEHHO.

MpumeyaHue — 3Ha4YeHNE MAKCUMAaIbHOW LUMPWHBI TUCTEPE3NCa HaNPSXKEHNA TOKa NOACHAETCA B MpUIoXe-
Huum D.

10.2.2.2 TecTupoBaHue Mpu MOCTOSTHHOM 3 HEKTUBHOM KO3 MULMEHTE yTUNM3aUUK ToNNuea u/mnu
Kucrnopoga unv nocTOAHHOM CTEXMOMETPUYECKOM OTHOLLEHWUN

KoHTponupyeMeiil napaMeTp, 0T KOTOPOro U3MepPSeTCHa 3aBMCUMOCTb, JOIMKEH YyCTaHABNMBATLCS Ha Ha-
YyanbHoe 3HayeHwe 3(P(PEKTUBHOrO KoadhuLKMeHTa yTunmMsaumMm TONMBa W/MAKM KUCIopoda, a ocTalbHble
KOHTPONMpYyeMble NapameTpbl AOMKHbl OblTh YCTAHOBMEHb! HAa 3Ha4YeHUsA, COOTBETCTBYHOLLME YCNOBUSAM UCMbI-
TaHW, NpMBeAeHHbIM B 8.2, YCTPOWCTBO 4OMKHO paboTaTk NPy MUHUMaNsHOM TOKE, YKasaHHOM M3roToBuTe-
nem, 00 OOCTWKEHUsA CTabuUnbHOro COCTOSHUSA; NMPYU 3TOM U3MEPEHMWE BOMNLT-aMMEPHLIX XapakTepUCTUK OOMK-
HO MPOW3BOAWNTLCS MYTEM CTYNEH4YaTOro M3MEHEHWUA TOKa WU HanpsKeHusa. Ha kaxgom Lware ycTpoWcTBO
JOMKHO paboTaTe 0O OOCTUMXKEHUA CTABUIBLHOMO COCTOSIHUA; NMPU 3TOM U3MEPEHUS MPOU3BOAATCH B TEYEHME
BPEMEHM C MHTepPBanoM 3anucu, ykaszaHHbiM B 8.7. CpeaHsasa Benu4MHa M3MepeHuin nocne SOCTUKEHWUs cTa-
OWITBHOr0 COCTOSIHUS JOMMKHA CHATATbCS M3MEPEHHbIM 3Ha4YeHueM AN A4aHHOW cTyneHu. Mocne namepeHns
KOHTpOnuUpyeMble NapameTpbl yCTaHaBMUMBAKTCS Ha Cneyllee 3HavyeHue, U U3MepeHne JOMKHO NOBTOPSTh-
Cfl B Npefenax avana3oHa uamMepeHun, ykasaHHoro B 8.2.

[Mprumep 3anncyn NCNbITAHWA BONbT-aMMNepPHbIX XapakTepPUCTUK MPU NOCTOAHHOM 3ahhekTUBHOM Ko3dhdu-
LWEeHTE yTUNM3auum ToNnuea nprMeBeaeH B npunoxenun E.

10.2.3 lNpepcTaBneHne pe3ynbLTaToB

PesynbraThl 0OmMKHEI ObITe MpeAcTaBsieHbl B BUAE OBYMEPHOrO rpadpvka, ropu3oHTanbHas 0Cb KOTOPOro
npencTasBnsieT cobol NNOTHOCTL TOKa MK 3P EKTUBHBIA KO3MMULNEHT yTUnNu3aummM TonamMea nnm KomouHa-
LWI0 NITOTHOCTU TOKa U 3hEKTUBHOMO KO3 MULIMEHTA YyTUNM3aLMK TONNUBA, a BepTUKanbeHas oCb — Hanps-
XeHue Ha cOopoYHOW eanHNLIE M3 TONMUBHOTO anemeHTa unu 6atapeun. 3TOT rpadunK OOMmKeH BbiTb BKIOYEH
B NPOTOKON UCMNbITAHWA BMECTe C APYTMMK YCIOBUAMMW UCMNbITAHWA. B ka4yecTBe ansTepHaTyBbl HaNpsiKeHWo
Ha DaTapen MOXHO NOCTPOUTL rpaduK 3aBUCUMOCTH W3MEPEHHOTO HAMPSXXEHWS Ha TONJIMBHOM 3fieMEeHTe Unn
CpefHero HanpshXeHWst Ha NOBTOPSOLWERCs eauHNLLE B COOPKE 13 TONMMBHbIX 3MIEMEHTOB OT NNOTHOCTM TOKA.
Mo >kenaHWo MOXHO BKITHOMWTb CTAaHOapTHOE OTKIOHEHWE pe3ynbTaToB U3MepeHni.

10.3 TecTupoBaHue 3aBucumMocTu achpdekTuBHOro koadpchpmumeHTa ytunusaummn Tonnmea

10.3.1 O6bekT

Llernbio JaHHOMO MCMbITaHWA ABNAETCA M3YyYeHWe 3aBMCHMMOCTWU MPOM3BOAMTENbHOCTM cOOpoYHON eaun-
HWLbI M3 TONSIMBHOTO 35ieMeHTa unu 6atapen oT appekTUBHOMO KO3 rLMeHTa yTUnM3aymun Tonnmea u nog-
TBEPXAEHWS MaKCMManbHOro aHadeHust ahekTMBHOIO KoahpuLMeHTa yTUNM3aLmm Tonnmnea npu pasnuyHbIx
YCIOBUAX 3KCNNyaTauun.

10.3.2 MeTogbl TECTUPOBAHUA

10.3.2.1 O6wme nonoxeHms

MakcuManbHbIn KO3 MULNEHT YTUNU3ALNA TONIUMBA, 8 TakKe YCNOBKUSA, UCMOMb3yeMble A NoNy4YeHus
3TOr0 3Ha4YeHWsl, JOMMKHbI ObITh MONyYeHbl OT NPOM3BOAWMTENS I ONpeaesieHbl B pesynbrate KOHCYbTalui
MeXY NPoM3BogMTeNneM W ULOM, NPOBOOALLKUM UCTIbITAHNUS.

TecTupoBaHWe JOMKHO NPOBOAUThLCH NUBO NMyTEM yMEHbLUEHWS CKOPOCTW MOTOKa aHOAHOro raza npu
NOCTOAHHOM TOke, NMMBO NyTEM yBENUYEHWSI TOKA NPWU NOCTOSIHHOW CKOPOCTW NOTOKA aHOAHOrO rasa.

10.3.2.2 TecTumpoBaHue Npu NOCTOSHHOM TOKe

Mpwn 3TOM JOMKHBI ObITH BBINOMHEHbI CNeayoLmMe waru:

a) npvBefeHne cOOPOYHON egMHMLbBI M3 TONNMBHOTO areMeHTa unu Hatapeu K yCnoBuaM UCMbITaHW,
yKasaHHbIM B 8.2, ee 3anyck 1 NpoBepkKa AOCTWKEHWUS CTabUNBHOTO COCTOSIHUS;

b) cTyneH4aToe ymeHbLUEHME pacxoaa aHo4HOro rasa oo Tex nop, noka cbopovHas eguHMLa U3 TONMUB-
HOro anemeHTa unu batapeun He OOCTUTHET MakCMManbHOro 3HadeHusa addekTBHOrO KoadduuneHTa ytu-
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nu3aunn TOMMNMBa, yKasaHHoro npoussogutenem. Ha kaxaon cTyneHun cnegyeTt npoBepsTh, YTO HaNpsKeHue
OOCTUIMNO cTabunbHOro COCTOSIHWSA, NMOCIE Yero NoNy4eHHoe 3HavyeHue OMKCUpyeTcs;

C) nocne OOCTUXEHWUS MAaKCMMAarNbHOro 3HavYeHUsa 3PPEKTUBHON BEMUYMHBLI HEODBXOAUMO cKavKkoobpas-
HO BEPHYTHLCH K MepBOHAYanbHOMY 3HAaYeHU0 CKOPOCTM aHOLHOIO ras3a U 3anucatb HanpsikeHne. CpaBHeHUe
NoNy4YeHHOro 3HaYeHWs HanpsXeHUa co 3HaYeHMeM HanpsxeHus 0o 3Toro wara JaeT uHdopmaumio 0 TOM,
OOCTMXMMO UMK HEeT ykaszaHHoe Npou3BoguTernem MakcumarnbHoe aPeKTUBHOE 3HaveHue KoadduumeHTa
YyTUNM3aunn TONMMBa TOMbKO B TOM Crydae, ecnv oHa Benu4MHa gocTuraeT Opyrod BENWYMHbLI 38 OTHOCU-
TenbHO KOPOTKWMIA NPOMEXKYTOK BPEMEHUW. JTO OTNMYAETCs OT TOro, 4YTo yKkazaHo B 10.4.

10.3.2.3 TecTupoBaHue npu NOCTOAHHOW CKOPOCTK MOTOKa aHOOHOro rasa

Mpw 3TOM OOMKHbI ObITE BBINMOMHEHLI CNEAYHOLIME LWaru:

a) npueBegeHue cOOPOYHOW edWHWLIBI U3 TOMMUBHOIO 3NeMeHTa Unu BaTtapeu K 3agaHHbIM YCIOBUAM
WCMNbITAHWI, ee 3anyck 1 NpoBepKa AOCTWXKEHUSA cTabubHOrO COCTOAHNS;

b) ctyneHyatoe yBenuyeHme Toka [0 TeX nop, noka cbopoyvHas egmHULA M3 TOMMAMBHOIO ANeMeHTa Unm
Batapen He 4OCTUrHET MakCUMMAarnbHOro 3HadeHus adekTuBHOro KoaddpuruymeHTa ytunusauymu tTonnmea. Ha
KaXXOOW CTyNneHn cnefyeT NpoBEPSATL, UTO HANpsXeHWe AOCTUITO CcTabunbHOro COCTOSAHKS, NOCne Yero nony-
4YeHHoe 3HaYeHue PUKCUpyeTcs;

C) nocne OOCTUXEHUS MaKCMMAanbsHOro 3HavyeHWUa 3hPEeKTUBHON BEMUYMHBI HEOBX0AUMO ckadvkoobpas-
HO BEPHYTbCH K MepBOHa4ansHOMY 3HAYEHWIO TOKa WM 3anncaTb HanpsXeHue;

d) noatanHoe Bo3BpalleHMe ToKa K MCXOOHOMY 3Ha4YeHUID U PerucTpaumnsa HanpseHuss Npu oCTuKe-
HUW MaKcUMManbHOro atheKkTUBHOrO kKoadduumneHTa yTunmsauumn Tonnmea. CpaBHeHWe Nony4YeHHoro 3Have-
HUSA HaNpPsXKeHWs CO 3Ha4YeHWeM HanpskeHus 00 3Toro wara gaet MHpopmMauni 0 MakcumansHoM addek-
TUBHOM KO3thuUneHTe yTUNM3aL MM TONNMBa, KOTOpoe MOXeT ObiTb JOCTUrHYTO B cOOpPOYHON efuHMLE K3
TOMMMBHOrO 3nemMeHTa unu batapen 3a OTHOCUTENLHO KOPOTKUIA NMPOMEKYTOK BPEMEHU. 3TO OTNMYaeTcsa oT
TOro, 4to yKasaHo B 10.4.

KpuTepun npnocTaHoBKM MCNbITAHUIA AOMKHbI OblTh ONpeaeneHsl 3apadee, Nnbo nyTem npegeBapuTens-
HbIX UCMBITAHWIA, NMBO NyTeM KOHCYMbTaUWUi ¢ npousBoguTenem, Ytobbl NpefoTBpaTuTh YXyLALWeHNe XxapakTe-
PUCTUK UMK NoBpexaeHne cOopoYHOW eauHULIBI M3 TONNIMBHOIO aneMeHTa unu 6arapeu.

10.3.3 MNpepcTaBneHue pe3ynbLTaToB

PesynkTathl 4OMKHBI ObITE NpeAcTaBNeHbl B BUAE ABYMEPHOro rpaduka, ropusoHTansHas ocb KOTOPOro
npepctaensieT coboi apHeKTUBHBIN KOIMMDULMEHT YyTUNM3ALUU TONNMBA WM COYETaHWe CKOPOCTM MoToKa
aHoaHoro rasa u adpeKTUBHOrO Ko puUneHTa yTunuaauunm Tonnuea ana crnydas us 10.3.2.2, a Taioke agp-
EeKTUBHbLIA KOIPULUNEHT YTUNM3ALKUK TONMMUBA UMW coYeTaHue MNOTHOCTW ToKa U 3hPEeKTUBHOTO KO3 u-
LUMeHTa yTunuaauum Tonnuea anga cnyyaa nz 10.3.2.3, a BepTukanbHas oCb — HanpsikeHue Ha cbopoyHon
eauHULE U3 TONMMBHOTO anemMeHTa unu 6artapen. 3ToT rpaduk AomKkeH ObiTb BKNKYEH B NPOTOKOMN UCMbITAHUNA
BMEcCTe C APYrMMU YCMOBUSMMW UCTbITAHUIA.

HanpsikeHne Ha cbopodHoW eanHuue M3 Batapen MOXeT ObiTb 3aMEHEHO CPEeAHUM HanpsXeHnem Ha
NoBTOPSAKLLENCa eduMHMLe cOOpKM M3 TONMMBHLIX aNeMeHToB. B kayecTBe ansTepHaTUBLI MOXHO MOCTPOUTL
rpaumKk 3aBUCUMOCT M3MEPEHHbLIX HAMPAKEHWA HA TOMIUBHLIX 3M1eMeHTax oT NNOTHOCTK ToKa.

10.4 WUcnbiTaHuMe Ha QONroBe4yHoOCTbL

10.4.1 O6BbekT

Llenb AaHHOTO MCMbITaHWA — OLEHWUTb YXYALleHWe XapakTepucTuk COOpOYHON equHWLLbl M3 TONSTMBHOTO
anemMmeHTa unn 6aTapewn Npu AnNuTeribHOM BO34EACTBUN Ha Hee onpeaerneHHbIX YCIOBUIA UCNbITaHWi U M3YYnTb
BMWsiHWE TeMNepaTypbl, TOKa, COCTaBa rasa, ra3oBbiX NPUMeceir U Jpyrux pakTopoBs, BUAKLWUX Ha JOMNroBey-
HoCTb cOOpPOYHOW eAMHULIBI M3 TONNUBHOTO 3nemMeHTa unu 6atapen.

10.4.2 MeTog TecTupoBaHus

10.4.2.1 ObLwme nonoxeHuns

[JaHHoe ucnbiTaHWe OOMKHO NPOBOOUTLCHA MyTeM MNOAOepKaHWA MOCTOSAHHbLIX YCMOBWWA WUCMbITAHWA B
Te4YeHWe BCEro BPEMEHW WCMbITaHWs, MO0 M3MEepeHWUsl N3MEHEHUs] HanpshkeHust B COOPOYHOM eduHuue 13
TOMMMBHOTO anemMeHTa unu tatapen NpyM NOCTOSHHOM TOKe, MO0 M3MepeHNs U3MEHEHWS HanpsXeHnsa Ha
cbopoyHon eanHKLIE BMecTe ¢ obmm conpoTueneHmem. Oblee ConpoTMBNEHWE OOMKHO U3MEPATLCH Yepes
onpegeneHHelil nHTepean BpemeHn (ot 100 go 500 4) no kpuBoW BonbT-aMmnepHbix B 10.2 unn no cnektpy
umMmnegadca B 10.7.

10.4.2.2 WcnbiTaHMa Ha JONTOBEYHOCTb NPW M3MEHEHWM HANPSKEHUA

Bce koHTponuvpyemble napamMeTpbl NPUBOAATCH K 3a0aHHbIM YCMOBWUSIM UCMLITAHWIA, NOCMNe Yero ocy-
LLEeCTBMNAETCS U3MEPEHUE HaMPSKEHWS B YCNOBUAX OMUTENbHBIX MCMbITaHUA Ha cOOpOYHOM eguHULEe M3 To-
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NIMBHOTO 3reMeHTa unM BaTtapen 4yepes3 paBHbie NPOMEXYTKM BpeMeHW. I3MepeHHble 3Ha4YeHns JOMKHbI
MCnonb30BaTbCA ANA NOMYYeHWA CKOPOCTU M3MEHEHWS HanpsSKeHUA 3a BECb Nepunoa UCNbITaAHWA UMK 3a onpe-
OeneHHbIA MPOMEXYTOK BpeMeHN.

10.4.2.3 WcnblTaHUsA Ha ONTOBEYHOCTL NpK 0bLEeM CONMpPOTUBNEHMUN

3TOT TECT MOXET ObITh BhINONHEH BO BpeMs BbiNnonHeHwsa 10.4.2.2.

[nsa namepeHuns o6Liero conpoTMBIEHMSA OOMKEH MCMNONb30BaTLCH CNEeayoWMiA meTon:

a) M3MepeHne Kak NorHO BONbT-aMMNepHON XapakTepMcTMKKM B Anana3soHe ot 0 4o MakcMManbHOro 3Ha-
YeHWs ToKa, 3a4aHHOro 8.2, TaK M YacTUYHOW BONbT-aMNEepPHON XapakTepUCTUKN BONMN3M HEKOTOPOTO 3HAaYEHNs
TOKa NPOU3BOAMUTCH MOXOXKUM 0Dpasom, B cooTeeTcTBUM ¢ 10.2;

b) HeobxoouUMO MOCTPOUTE MPUBMUXKEHHYID KacaTenbHYK K KPUMBOW BOILT-aMMNepHOW XapaKTepUCTUKA
npu 3agaHHOM TOKe, CoeMHWB OBe TOYKM Ha KPWUBOMW BOMbT-aMMNepHOW XapaKTepUCTUKM B OKPECTHOCTW 3a-
AaHHOTO 3Ha4YeHWsi TOKa, NOCMe Yero HalTK HaKMoH KacaTenbHoW. HaknoH npeacrtaensieTcs B Buae obuero
COMNPOTUBIEHMS.

Boibop To4yek BOMM3K 3a4aHHOr0 3Ha4YeHUsl Toka TpebyeT 0CTOPOXHOCTU. TOYKM SOMMKHbI BbITh Kak MOX-
HO Brivbke K 3aAaHHOMY TOKY, ECINU KPMBU3HA KPUBOW BONLT-aMMNePHOW XapaKTepUCTMKKN Benuka. MNorpellHocTb
M3MepeHUn HaNpsKEHWUs M TOKa AOMKHA OblTb KAk MOXHO MEHbLLE;

C) nocne M3aMepeHUs BOMbT-aMMNepPHON XapakTepUCTUKM KPUBOW HEOBXOOUMMO BEPHYTLCS K HaudanbHbIM
3Ha4YeHusM, B COOTBETCTBMM C MCXOAHbLIMUW YCIOBUSAMUW UCMBITAHWA, U NPOBECTU M3MEpPEeHWe HanpsiXeHusa 4o
cnegyroLLero LMkna MuaMmepeHun;

d) gaHHOE M3MepeHne NOBTOPSIETCHA C ONpPeaeneHHbIM WHTEPBarioMm B TEYEHWEe BCEero BPEMeHW TecTu-
poBaHMS.

Mo nony4eHHLIM pe3ynsTataM SOMKHAa paccYUTLIBATLCHA CKOPOCTh OTKITOHEHUSA HaNPSKeHWUs U CKOPOCTb
OTKITOHEHUs 06LLEero conpoTMBNEHUA 3a BeCb Nepuoi UCNbITaHUA UMK 3a ONpefereHHbIN NPoOMEXYTOK BpeMe-
HW B TeYEeHWe nepuoga UCnbITaHUN.

Taioke BO3MOXHO M3MepeHue NonHoro umnegadca, onucadHoro B 10.7, B MOMEHT M3MEPEHUA MOSTHOro
CONPOTUBIEHWUS NOCTOAHHOMY TOKY.

10.4.3 MNpepcTtaBneHune pe3ynbLTaToB

B cnyyae 10.4.2.2 pe3ynbTaTthl JOMKHbI ObiTh MpeacTasneHsl B BUAE ABYMEPHOro rpadmka, Ha KOTOpoMm
ropM3cHTanbHas ocbk NpefacTaBnsaeT cobol BpeMs, a BepTuKanbHas — HanpsbkeHue. [aHHble pesynstaThbl
OOMKHBI BbITh BKMHOYEHBLI B MPOTOKON MCNLITAHWA BMECTE CO CKOPOCTbH W3MEHEHUA HamnpsXeHusa U YCnoBu-
AMU ucnbiTaHui. B cnyvae 10.4.2.3 BepTukanbHasl ocb J0OMKHA NpeacTaenaTe coboi HanpsbkeHre u obliee
CONpPOTUBNEHUE, a rpahuK JoMmKeH BbiTh BKITIOYEH B MPOTOKOM UCMNLITAHWA BMECTE CO CKOPOCTLID M3MEHEHUS
HanpsKeHWs N CKOPOCTbIO M3MEHEeHNs1 06LLIero conpoTUBIEHUS W YCNOBUSMU UCTIBITAHWUNA.

HanpsokeHne Ha cbopoyvHol eguHuue M3 batapen MOXeT ObiTb 3aMeHeHO CpegHWUM HanpsKeHUeM no-
BTOPAKLLEACA eaunH1LUbl COOpKM M3 TOMMUBHLIX 3rneMeHToB. B kayecTBe anbTepHaTWBbI MOXHO MOCTPOUTb
rpadouK 3aBUCUMOCTU U3MEPEHHbIX HAMNPSKEeHWA TOMMUBHbLIX 3NIEMEHTOB OT BPEMEHN.

MpuMmeuyaHue — OTU pe3ynsTaThl MOXHO TaKKe NPedcTaBuTe B BUAE YOENLHOMO CONPOTUBNEHUS (N nMne-
fdaHca). 3geck yaenbHoe ConpoTUBNeHue (MMNedaHc) paBHO NPOM3BEAEHMIO M3MEDPEHHOMO CONPOTUBMEHUS (MMnegaHca)
Ha nroLlagb akTMBHOW NOBEPXHOCTM 3MEKTPoAA.

10.5 WcnbiTaHWe HA YCTOWYUBOCTb NPU LIMKNMPOBaHUMN

10.5.1 O6bekT

Llenblo gaHHOro 1cnblTaHWMs SBMSIETCA OLEHKa LONroBeYHOCTW cHOpoYHON eauHUMUbl M3 TOMIMBHOMO
anemMeHTa unu 6atapen Npyu TENNOBLIX LUKIMUYECKUX HAarpy3kax. TepMuyYeckne LUnkrbl JomKHbl BbiTh B npe-
aenax cneundukaumin NnpomM3eoanTens.

10.5.2 MeToa TecTUpOBaHUA

10.5.2.1 OBLwuKe nonoxeHus

YcnoBusa UCNbITAHWIA JOMKHbI BbITb NONyYeHbl OT NPOU3BOAUTENSA UMK ONpeaeneHbl B Xo4e npeasapu-
TEMbHbIX KOHCYNbTaUWA Mexay NPOU3Bo4MTENeM M MALOM, NMPOBOASALLNM UCMbITAHUS.

Pabouen TemnepaTypoil ABNSETCA TeMNeparypa CTaHAapTHbLIX YCMNOBUA UCNbITAHWIA, BKITHOYAKLWKWX:

a) KOnMM4ecTBO UMKIOB Harpes/oxnaxaeHue;

b) ckopocTb oxnaxgeHus;

C) CKOpPOCTb Harpesa;
d) MUHMManbHYK TEMNEpPaTypy;
e) ycnoBwsA akcnnyartaumu npu pabodei TemnepaType;

17

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23/ 46
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62282-7-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68758
https://gostexpert.ru/gost/gost-62282-7-2-2024?utm_source=pdf&utm_medium=68758&utm_term=page

FOCT P M3K 62282-7-2—2024

f) nepwop Ans noggepxaHna pabodven TemnepaTypsl;

g) nepwop Ansa NoAAepKaHusa MMHMManbHOW TemnepaTypbl;

h) obLwrih Nneproa UCNbITAHWIA;

i) CKOPOCTWM NOTOKOB M COCTaBbl ra3oB MPU HarpeBe U OXNaXaeHuW, a Takke MUHMManbHy TeMnepary-
pY, COOTBETCTBEHHO.

10.5.2.2 lpouenypa TecTrpoBaHuA

B cooTBeTCTBUM C NpUBEAEHHBLIMW BbILLE YCNOBUSAMMW UCMbITAHWI AOMKEH BbibupaTeca nubo meTtoq ms-
MEPEHUA OTKNOHEHWUS HanpsXXeHWs Ha cBOPOYHOW eAVHULE U3 TONNIMBHOIO anemMeHTa unu 6atapewn npu pabo-
yen TemnepaTtype, Nubo MeTod M3MepeHus: obLLero CoNnpoTUBNEHMSA BMECTE C HanpsbkeHnem Ha cBopoyHOoW
eanHvLe M3 TOMMMBHOro anemeHTa unu Gatapew. MNpyv M3amMepeHMn MOMHOro COMPOTUBIEHUS MOCTOSIHHOMY
TOKY crnefyeT pyKoBOOCTBOBaTbCA MeTOAMKOW, ykasaHHou B 10.4.2.3. HanpsxkeHne OOMKHO U3MepATbCS B
TeyeHWe 3a4aHHOro BpeMeHu. [ocne gOCTMXEHWUA ONpPefeneHHoro 3HavyeHuns paboyein Temnepatypbl TeMne-
patypa c60poYHON eAMHNLBI U3 TONNMBHOTO 3NeMeHTa Unn 6atapen OoMmKHa GbiTb CHUXEHA A0 MUHUMANbHOW
TeMnepartypbl B YCNOBUAX PA30OMKHYTOW Leny cBopoYHON eanHULbBI M3 TONMBHOTO anemMeHTa unu 6atapeu B
3aflaHHbIX YCIroBUAX, MPU 3TOM MUHMManbHaa TemMmnepaTypa AoMkHa NogaepxuBaTbcs B Te4eHue 3aaHHoro
BpeMeHu. 3aTeM TemnepaTypa cOopoYHON eduvHWLBl M3 TONMMBHOIO aneMeHTa unu batapeun JomkHa NoBbI-
LWaTbCH B 3a4aHHbIX YCNoBusAx 0o paboden Temnepatypbl, MOCMNe Yero uaMepeHus 4OMKHbI BO20OHOBUTLCSH B
NPexHem pexume.

[aHHble n3sMepeHns SOMKHbI MOBTOPATLCSA A0 TEX Nop, Noka He ByaeT JOCTUMHYTO yKa3zaHHOe 3Ha4YeHue.
[Mony4eHHble pesynbTaTbl AOMKHbLI MCMOMb30BaTLCA AMNSA pacyeTa CKOPOCTU OTKNOHEeHWUs! HanpsXeHUs U CKo-
POCTM OTKMOHEHWs 00Llero conpoTUBEHNS 3a BECb NEPUOA UCMLITAHWA UMW 32 ONpeAeneHHbIn NPoOMEeXyToK
BPEMEHW B Te4YeHWe O4HOro nepuoga UCnbITaHUM.

10.5.3 lMpeagcTaBneHue pe3ynbLTaToB

Peaynetatel 4OMKHbEI ObITh MpeAcTaBneHbl B BUAE OBYMEPHOro rpaduka, ropraoHTaneHas 0cb KOTOpPOro
npegcrtaensaeT cobon nubo (a) Bpems, NuBo (0) KONMUMYECTBO LMKIOB. YCMOBUSA UCMNLITAHWUA TaKKe OOIMKHbI
ObITb OMMCaHbI B NPOTOKOME MCNbITAHWIA.

Ecnu (a), To Ha BepTMKanbHOM OCK AOMKHbI BbITe HAHECEHBI HAaNpsKeHWe Ha cbopo4Hon eguHnle, 06-
Lee conpoTuerneHne (HeobssaTensHO) U Temneparypa.

Ecnu (b), To Ha BepTMKanbHON OCK OOMKHO ObITb HAHECEHO HarnpsxeHue Ha cOOopOoYHOW eguHULE U
ob6Lee conpoTuBneHne (HeobasaTensbHO).

10.6 TecT Ha acphpeKTMBHOCTL BHYTpeHHero pucgopMuHra

10.6.1 O6BbekT

Llenblo JaHHOIO UCMbITaHWA ABMAETCA OUeHKa 3PEKTUBHOCTU BHYTPEHHErO pUdopMUHTa B cOopke M3
TOMMUBHLIX 3NIEMEHTOR UMK BaTapel B yCNOBUSX PA30MKHYTOR LIenu UM B HOMUHAmNBHLIX YCNOBUSIX B OTHO-
WweHu yrneesogopoaos. (YB), Takux kak MeTaH, coaepallnxcsa B aHOAHOM rase.

10.6.2 MeToAabl TecTUpOBaHUSA

10.6.2.1 O6Lwue nonoxeHus

3TO UCNbITaHWE JOMKHO NPOBOAUTLCS B COOTBETCTBUM C PEKOMEHZALUAMU MPOU3BOAUTENS UMK Nocne
KOHCYNbTaUMiA Mexay Npou3BO4MTENEM M NMALOM, NPOBOOSALLMM UCMNbITAHUA OTHOCUTENBHO cnocobHocTH cbo-
POYHOW €OMHWLBI M3 TONSIMBHOTO 3nemMeHTa unu batapeun K BHyTpeHHeMy pudopmupoBaHmio YB; HekoTopble
cOopoYHble eguHKLLBI M3 TOMMWBHOIO anemeHTa unu 6atapen MoryT BbiTb He CNOCOBHbI K 3TOMY.

MpumeyaHue — B 3aBUCUMOCTU OT COCTaBa M TEPMOAMHAMUYECKMX PABHOBECUIA B aHOAHLIX rasax, coaepxa-

wmx YB, moxet NPOUCXOOUTb MHOXECTBO CINOXHBIX peakumﬁ. Chy peakumn MOryT BINUATE Ha rpaduneHThbl TeMnepartypel B
TOMNNMMBHOM 3MNEMEHTE U 6aTapee.

3TO UCMbITAHWE NPUMEHMMO B TeX CNyYasXx, Koraa aHofdHble ra3bl MoryT ObiTb 0TOGpaHbl 6e3 cMmellmBa-
HUS € BXOOSALWMM UMK BbIXOAALLUM KaTOAHbIM ra3oM.

10.6.2.2 lMpouenypa TecTnpoBaHua

AHOOHBIW a3, cogepXalluin yrneBooopoabl, AOMKEH NoAaBaTbLCA HA CHOPOYHY eaNHWLLY 13 TOMMUBHO-
ro anemeHTa unu 6atapew. lNocne gocTuKeHWA yCTaHOBKOW CTabWMbHOro COCTOAHUSA B PEXUME Pa3OMKHYTOM
Leny Unu B HOMMHANMbLHOM peX1UMe COCTaBbl BXOAALLEr0 U BbIXOOALLEr0 aHOOHbIX ra30B AOMKHbI BbiTb Npo-
aHanuaupoBaHbl, TaK Kak OHWM MCMOoMNb3YTCA ANA pacyeTta KoadduumeHTa koHBepcuun YB, aensatowerocs xa-
pPaKTEPUCTUKON BHYTPEHHEro pudpopMUHra.

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 24/ 46
CTpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62282-7-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68758
https://gostexpert.ru/gost/gost-62282-7-2-2024?utm_source=pdf&utm_medium=68758&utm_term=page

FOCT P M3K 62282-7-2—2024

KoadhdomumneHT KoHBepcuuM YB ons KoHKpeTHoro yBj, &, %, paccuuThiBaeTca crnegytowuM obpasom:

B 1°°[qv5. j.exon ~ %y, j,Bblxon)
= ' @)
A€ Gyg jexon ' 9YB,j sbixon MPEACTABNSAT cobol CKOPOCTL MOTOKOB KOHKPETHbIX yBj Ha BXoOe W BbIXO4e aHo-
03, COOTBETCTBEHHO, KOTOPbIE PacCHMTLIBAIOTCA Ha OCHOBE CKOPOCTWM BXOASALLEro NOToKa aHo4HOro rasa u
KOHLleHTpauuu YB B HEM, a TakKe CKOPOCTM BbIXOAALLErO MOTOKA aHOAHOTO raza U KoHUeHTpauun YB B HeM,
COOTBETCTBEHHO.

10.6.3 lMpepcTtaBneHMe pe3ynbLTaToB
CocTtaBbl M CKOPOCTW MOTOKOB BXOASLLMX W BbIXOAALLMX aHOLHbLIX ra3oB, a Takke cTeneHb koHBepcun YB
AOM¥HbI ObITb ONMCaHbl B NPOTOKOMNE UCTLITAHUIA C yKasaHUeM YCIOBUA MCMbITaHWA.

qYB, J.Bxon

10.7 TecT Ha onpegeneHne CONMPOTUBIEHWA KOMMOHEHTOB

10.7.1 O6BbeKT

OCHOBHOW LeMnbio AaHHOIo UCMbITaHUS SBMSETCS BbisiBNIeHWe M OLeHKa OMUYECKUX U HEOMUYECKUX CO-
CTaBnALWNX 06LLero ConpoTuBneHns cOoOpoYHON eanHULbl M3 TONSIMBHOTO 3eMeHTa unun batapew.

10.7.2 MeTog TecTUpoBaHusA

10.7.2.1 O6wme nonoxeHms

PazgeneHve conpoTUMBNEHWIA KOMNOHEHTOB COOPOYHON €OMHMLBI M3 TOMMUBHOMO anemMeHTa unu 6ata-
peu OOIMKHO OUeHUBaThCA NMBO METOAOM U3MEepPeHUs NOSTHOTO CONPOTUBIEHWSI NEPEMEHHOMY TOKY, TMBo me-
TOAOM MpepbliBaHWA TOKA.

10.7.2.2 MeTtoa anekTpoXMMUYECKOro nMnenaHca nepeMeHHomMy TOKy

Cnegytolme ycnoBus UCMbITAHWIA OOMKHLI ObITe ONpefeneHsl 3apaHee nNyTem NpoBeAeHVs Npeasapu-
TerNbHbIX UCMbITAHUA.

a) OwanasoH 4acToT Ans n3MepeHuii.

Camas BbiCOKasl yacToTa J0MKHA NPUMEPHO COOTBETCTBOBAThL Touke A, a camasl Hu3kas — Toudke C npu
NOCTPOEHUM HA KOMMMNEKCHON NNOCKOCTU MMneaaHca (CM. puc. 2).

b) KonnyecTBo TOYEK M3MEPEHMA.

Ha ogwnH nopsgok 4acToT OOIKHO NPUXOAMTLCA OT YeTbipex 00 ABafLuaTty To4ek (Mo BO3MOXHOCTU paB-
HOMEepHO pacnpefeneHHbIX B BUAe norapudMoB); UX KONMUYECTBO AOMKHO ObiTb JOCTATOYHBIM OIS YETKOro
onpefeneHnsa reoMeTpuKn Ha rogorpadax uMnegaHca. 1o BO3MOXHOCTU cnegyeTt u3berate OCHOBHOW YacToThl
ANEeKTPUYECKON CeTU U ee rapMOHUK.

McnbiTaHWe JOMKHO NPOBOAUTLCS MO criedylolen MeToauke:

a) onpeneneHne yCroBUi UCTIBITAHWIA;

b) mpoBepka [OCTMXEHWUsT CTabUIIBHOTO COCTOSIHUSA;

C) Ha4yano M3MepeHWs Ha4MHaeTCs C HaknagbiBaHWs CMHYCOMAANbHOW BOMHbLI MEPeMEHHOro Toka Ha
NOCTOSIHHbIA TOK UNW HanpspkeHwe. [NpoeBegeHWe M3MeEPEHNS CUMHYCOMOAarnbHbIX BOMH NepeMeHHOoro Toka B 3a-
OaHHOM OuanasoHe 4acToT U uMMnedaHca Ha KaXK4on YacTtoTe.

AMNNWUTYOa NepeMeHHOro curHana Ansa M3MepeHuid 4oMmKkHa BbiTb 4OCTATOUMHON, YTODLI aKTUBMPOBATL
TOMMNUWBHbBIN 3NEMEHT, HO HE Nepenornspu3oBbLIBaTL ee 3Ha4YeHne. AMNNIUTYaa ANs TOMNWBHOIMO 3NeMeHTa Mo-
XeT ObITb paccyMTaHa nyTemM OTHOLWEHWS obLiel aMnNuTyabl HANPsHKEHUs! Ha KONMYeCcTBO NocnenoBaTenbHO
coefVHEeHHbIX TOMMMBHbLIX 3NIeMeHTOoB. B KayecTBe ankTepHaTUBLI JOCTOBEPHOCTL CNEKTpa uMnegaHca goImK-
Ha BbITb NMPOBEpEeHa C NMOMOLLLI0 COOTBETCTBYHLLMX NPOBEPOYHBLIX COOTHOLIEHWA, TAKUX KAk COOTHOLUEHUS
Kpamepca-Kponura (KK) nnu Z-hit anroputma.

10.7.2.3 MeTtog npepbiBaHUA ToKa

[Mpwn ncnonb3ocBaHUKM 3TOr0 METOAAa XapakTepPUCTUKM NpepbiBaHUSA TOKA M 4acTOTbl JMCKpeTu3aumu, no-
3BOMAKOLLME OLEHUTH LieneBoe CBOWCTBO COOPOYHOM €QMHMLIBI N3 TONSIMBHOMO 31eMeHTa unn 6aTapeun, OOmx-
Hbl ObITb ONpegeneHbl NyTeM nNpeaBapuTenbHbIX UCMbITAHWA. VI3MepeHusa OoMmKHbl NPOBOAUTLCA MOCHe yBe-
PEHHOCTK B TOM, YTO cBOpOYHas eanHMLIA HaxoQUTCA B CTabUNbLHOM COCTOSIHUM B YCNOBUSIX UCTIbITAHWA.

10.7.3 lMpepcTtaBneHue pe3ynbLTaToB

a) Metog nmnegaHca nepemMeHHOMY TOKY

PesynbraTthl MCNBITAHWIA JOMKHbBI ObiTh BbipaXXeHbl B BUAE KOMMIIEKCHOro umMnegaHca unu rogorpadax
B KoopavHaTax Koyna-Koyna (c ykasaHnem xapakTepuCTUYeCKMX 4YacToT), unu rpadpuka B KoopauHatax boge
(rpachmk 3aBMCUMOCTM KOMMOHEHTOB UMMNegaHca OT fnorapudgma namepeHHoin yactoTel). padmk nmnegaH-
ca gomkeH BbITb OTHECEH K eQUHWYHON MOBEPXHOCTU, PACCHMTAHHOW NO NNOWaaM akTUBHOW MOBEPXHOCTU
aMeKTpogoB, onpegeneHHon B 3.1.2.
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b) MeTog npepbiBaHuA Toka

OcuunnorpaMmmbl TOKa (NNMOTHOCTU TOKA) M OTKIMKA HanpshkeHwsi, HabniogaemMble 40 U Nocne npepbiBa-
HWS TOKa, OOMKHbI CTPOUTLCSA OT BpeMeHW. YacToTa AUCKpeTM3aunmn gomkHa ObiTe 4OCTATOYHOW ANA onpene-
TNEHUs1 COCTABRNSALLEN OMUYECKOro CONpoTUBNeHWS. MNony4yeHHas Takum obpa3oM COCTaBMALAa OMUYECKO-
ro CONpoTUBMEHMA OOMKHa ObITh yKa3aHa B OTYETE C YKa3aHWEM YCMOBUA UCMBITAHWA.

_ZII A
A C
L.
-
ZI
A — BLICOKOYACTOTHLIA npegen umnegadca, C — HW3KOYACTOTHLIW npegen uMmnenaHca, A-B — MMNeaaHc BbICOKOYMACTOTHOW
NnonyokpyxHoctu; B-C — nMnegaHc HU3KOYaCTOTHOW NOMNYOKPYKHOCTW; Z'— AeWcTBUTENbHAA YacTb MMNeaaHca; —Z" — MHUMas 4acTb

uMneaaHca

PucyHok 2 — Tunoeasa guarpaMmma KOMMMeKcHoro uMmnegadca (rogorpad) ana TOT3

I punMmedYyaHne — ot pe3ynbraTbl MOXHO Takke npefCTaBUTb B BUAE CONPOTUBNEHWA (MMI'IE,D,EIHCE), OTHECEH-
HOro K nnowagv noBepxHoCcTn. Bﬂer yoenbHOE COnpoTuBneHne (mmneanc) PaBHO Npon3eegeHnto NSMEepPEHHOro conpo-
TUBNeHnA (ane,u,ch:a) Ha nnowagb aKTUBHOM NOBEPXHOCTK aneKkTpoaa.

11 MNMpoTokon ucnbiTaHUK

11.1 Ob6LwKMe nonoxeHUs

OTyeTsbl 0 TECTUPOBaAHUN OOIMKHbI COAEPXAaTb TOYHYHO, HETKYH U OGBEKTMBHyIO Mchopmau,mo, no3pona-
WY NpooeMOHCTPUPOBaTh, YTO BCE LIENTN ucnelTaHui Geinu AOOCTUTHYTbI. Hpe,u,naraennblﬁ wabnoH oT4yeTa o
TeCTupoBaHWn npueeneH B NpUNOXeHnn F.

11.2 dneMeHTbI oT4YeTa

B oTyeTe gomkHa ObiThb yKasaHa, Kak MMHUMYM, crnefywLas nHpopmaums:
a) HasBaHue oT4eTa;

b) aBTopbl oTHeTa;

C) AaTa CoCTaBlieHWs OTYeTa,;

d) ccbinka Ha NPOTOKON UCMNbITaHWA MW UAEHTUUKALMOHHBIA HOMED;

€) MecTo, (Ha4anbHasn) gata v BpeMsi NPOBEeAEHUs TECTUPOBaHNS;

f) ncnonb3ayemblil NCNbITaTENbHLIA CTEHA;

g) AaHHblie 0 cOopOYHOM egMHNLE AN MChbiTaHui (nogpobHee cm. 11.3);
h) ycnoeus ucneitaHuin (nogpobHee cm. 11.4);

i) TecToBbIe AaHHble (MogpobHee cm. 11.5).

11.3 OnncaHue gaHHbIX O TeCTOBOW COOPOYHON eguHMLE

[aHHble 0 TecTOBOW COOPOYHOM EAMHMLE OOMKHBI BKMIOYATh, KaK MUHUMYM, CIeayoLLyo nHopMaLuio:
a) HasBaHWe MpodyKTa W TOProByl MapKy YCTPOWCTBa;

b) nnowanb akTMBHOM NOBEPXHOCTU 3MEKTPOAOB;

C) KONMYecTBO TOMMUBHLIX anemMeHToB (0bllee, nocneaoBaTenbHoOe, NapannensHoe);
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d) maTepuans! ¥ TOMWWHBI TOMMWBHbIX 3MIEMEHTOB, ECNU OHU W3BECTHbI, 8 TAKKe MOEHTUNKALNOHHDIRA
HOMep (HOMepa) TONMUBHbIX 3MEMEHTOB;

e) KOMMYTUPYIOLLKEe MaTepuarnsl, eCli OHW U3BECTHBI;

f) reomeTputo ycTpoicTea;

g) MOMOXeHWUA TOYeK M3MEPEHNs TeEMNepaTyphl U NPUNOXKEHUS HArpPy3Ku.

11.4 OnucaHue ycrnoBUIA UCNLITAHWUIA

OnucaHne ycroBuiA UCNbITAHWIA OOIBKHO COAEpXaTh, KaKk MUHUMYM, CNeayrLy MHopMauuio:
a) damMunuo nuua (nuy), NpoBOAALLENO UCMLITAHWUE;

b) npubopbl U NpOTOKON KanMbpoBKu;

C) npoueaypy UCnbITaHW,

d) ycnoBwusa cTapeHus;

e) KpuTepuu cTaburnbHOro COCTOAHUS;

f) metog cbopa gaHHbIX;

g) 4YUCTOTY raza v NpuMecw;

h) KOMNOHOBKY UCNbITATENBHOIO CTEHAA.

11.5 OnucaHue TecTOBbLIX OaHHbLIX

a) Ha3BaHue TecTa (TECTOB);

b) ycrnoBus akcnnyataumu npu MCNbITAHWUAX;

C) pes3ynbTaTthbl NCMbITAHWNA;

d) ycnoBusl oKpyKatoLLel cpebl;

e) oleHka norpeluHocTy (nogpobHee cMm. 11.6).

11.6 OueHKa NorpeLwHocTH

JomkHbl ObITh yKasaHbl NOrpelHoCcT cpeacTB naMepeHuin. Mpy Heob6XxoaMMOCTM OOMKHbI ObITh Npea-
CTaBneHbl OTKITOHEHUS] U3MEPEHUA U/UMU NOTPELLHOCTI U3MEPEHU, PAacCYUTAHHBIE M3 OTKITOHEHWUI U3Mepe-
HWA U NOrpeLlHOCTH NPUBOPOE.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep cﬁopquoﬁ eaAWHUUBbI U3 TONNMUBHOIO 3NIeMeHTa

Mpumep KoHUrypaumum M rpaHny TECTOBOW COOPOYHOR eauHULBl M3 TONSIMBHOMO 3nemeHTa unu 6atapeu, onucan-
HOW B A@aHHOM AOKYMEHTE, NpUBEeaeH Ha pucyHke A.1.

TodKa DPHIOKCHES
MEXAHHIECKOH HATPY3KH Toqka TokOnOBOIA

Katoznas Topnesas

I1acTHHA {cenaparop) T

Touxa HzMepeHHA TEMIIEPATYPEL
HanpsxeHus (+)
/ KaTo/IakD TOKOCEEMAMEK
ITopr nogaum raza
Ha KaTOX TOIMBHELH 3TEMERT
AHOTHEIH TOKOCECMHHAK
Touxka ToKOTIOOBOTA
Touka H3MepeHna AHo/EaA TOpIERas
HanpsmxeHus (-) IUTacTHHA {cemaparop)

ITopr noma=m rasa )

HA 2HOZ Toura IPHIGKEHHE
MEXaHMIECKOH HATDY3KH

PucyHok A.1 — lNpumep cBopoYHON eOUHNULLI U3 TOMSIMBHOMO 3N1eMeHTa

B pnaHHOM npvMepe KaToOHbIA TOKOCHEMHWK U aHOOHbIA TOKOCHLEMHVK paboTatoT Tak XKe, Kak KaTodHbIN U aHodHbIe
rasoBble KaHarnbl, COOTBETCTBEHHO. OTpaboTaHHbIv rad BbIXO4MT N0 NEPUMETPY OKPYXKHOCTU Ka)doro TOKOChEMHMKA.

MpumevaHmne — MOXHO M3MEPUTL HAMPSXKEHUE Ha TOKOCbEMHMKE, YTOBbI CKMIOYMTL NafeHUe HanpPsKeHns
13-38 KOHTaKTHbIX COMPOTUBMNEHWA (MNacTUHa-TOKOCHEMHUK).
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MpunoxeHune B
(cnpaBo4Hoe)

Pacuet adppekTBHOrO KoadppmuneHTa yTUNM3auum Tonnmea

B.1 O6wwue nonoxeHus

B npunoxeHunn B onucaH mMeTog pacdeTa agpeKTUBHOIO KoapduLmMeHTa yTunmMaawnm ToNnMuea, kak aTo onpegene-
Ho B 3.1.11.

B.2 Metop pacuera

[Npw NpoBEAEHM UCTILITAHWI AaHOOHBIN ra3 NOAAEeTCs CO CKOPOCTLIO ¢, N/MUH (STP). Pacxod Kaxaoro KOMMNoHeHTa
TONNMBa B @HOHOM rase BbIPaXaeTcs Kak g, nimue (STP), (j = Hy, CO, CH,, ..., CquO,, roe CquOr— obwas xuMu-
Yeckan chopmyna Tonnmea). B cnyyae aHannsa coctaBa aHOAHOTO rasa g A0IKEH PacCHUTLIBATLECH MO MOMbHBIM 10NAM
KaXJoro KOMMNoHeHTa Tonnvea (xj (Monb/Monb)) W g, C UCNONb30BaHWEM ypaBHeHus (B.1):

4= 0, (B.1)

B npvBegeHHoM Hwxe npumepe npedgnonaraetcs, 4To N TONNMBHBLIX 3M1EMEHTOB COedUHeHbl NnocrnedoBaTenbHo U
TOMNMBO PABHOMEPHO pacnpeaeneHo Mexy aneMeHTamu. Teopetudeckuii Tok, onpeaeneHtbii B 3.1.10, [qoermeciuin A
B NpednonoXeHnn, YTO BECb NogaBaeMblid TONNWBHBINA ras NoNHOCTBEI0 NPOpearnpoBan B aNeKTPOXUMUYECKNX peakumsx,
OOMKEH paccyuThiBaThLCS Mo ypasHeHuto (B.2):

nj-q;
l’ — PSf F i J
Teoperudeckmd — 'R T 60 - 1000 N

zm-%} [Zm-%}
i - L
=g =7174 i

(B.2)

101325

~ B31451-273,15-60 - 1000 196485

roe Py — cTtanpaptHoe gaenenue (101 325 Hm2);
T, — cTaHpgapTHas Temnepatypa (273,15 K);
R — rasosas noctosiHHas (8,314 4 MDx/monb~ K- 1):;
F — noctoaHHas ®apagesn (96 485 Kn/monk);
n; — KONMYeCTBO 3MEKTPOHOB, NEPEHOCHMbIX OOHOW MONEKYMNOW TONMWBHOIO KOMMOHEHTA j B 3MeKTPOXUMUYECKON
peakuum;
N — KkonwyecTBO NocnegoBaTeribHO COEAUHEHHbBIX TOMMMBHBIX 3NIEMEHTOB.

KonnyecTea nepefaBaembix 3NEKTPOHOB n; ANA NPEACTABMNEHHbIX TOMMUB ONPEAEensioTCs ypasHEeHUsMU
q r

(B.3)—(B.6) n cBegeHbl B Tabnuuyy B.1. [ing obweit dopmyrbl CquOr n; paeHo 4(p +T—§):
H, + 0%~ — H,0 +2¢", (B.3)
H, + 0%~ — H,0 + 2e7, (B.4)
CH, + 40% - CO, + 2H,0 + 8e™, (B.5)
CoHgO, + 2(p + gl4 - 112)0%~ — pCO, + (q/2)H,0 + 4(p + q/4 — ri2)e". (B.6)

amepeHHBbI BbIXOAHON TOK KEXA0r0 aneMeHTa unv scei cbopovHoM eguHULLbl M3 TONMMBHOIO anemeHTa unv 6ara-
Pe BbIPAXKACTCH KaK ;3 coe i 1aKNM 06pa30M, 3dhdeKkTUBHBIA KOIPPHULNEHT yTUnu3aLmm Tonnuea unmn Uy, %, moxet
ObITb paccuynTaH no ypaeHeHuo (B.7)

I <
U, MISMEPEHHLIN_ 40 o (B.7)

ITSODETW-IQCKHFI

Tabnuua B.1— n; ANA NpefcTasneHHsIX BUAOB TONNMBa

Tonnueo n;
H, 2
coO 2
CH, 8
CquOr 4(p + qld —rl2)
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B.3 Mpumepbl pacyeToB

B.3.1 Pacyert no coctaBy ¥ pacxoQy aHOOQHOrO rasa

HopmwupoBaHHan morbHas 0ong aHOOHOro rasa X; NPUHUMAETCA paBHOW ykasanHoW B Tabnuue B.2 B pesynsrate
aHanusa cocTasa aHofHoro rasa. lNpegnonaraeTca, 4TO CKOPOCTL MOTOKA aHOAHOrO rasa g, coctasnset 0,500 n/muH
(STP). Cxopoctu noTokos q; ana H,, CO n CH,, kKoTopble ABNAITCA KOMNOHEHTaMKU TONMWEBA B aHOAHOM rase, paccynTaHbl
no ypasHeHuto (B.1) kak 0,281; 0,047; 0,003 n/mun (STP), cooTBETCTBEHHO.

Torga anqj BBIYUCNAETCS MyTeM CYyMMMPOBAHUS KaXoro N, * g; Tak, YTo anq,- = 0,562 + 0,094 + 0,024 =

|
= 0,680 n/muH (STP). CnepoBatensHo, npu N = 10 TONNUBHbLIX 3NEMEHTOB C ucnomisoBaHMem ypaBHeHus (B.2) nony-

yaem, YT lrgoperuueckuin =7 74-% =4,88 A. Ecnu npuHATL, 4TO peanbHbIi BbIxogHoW Tok GaTtapen paseH 3,90 A, To

/ bynet paseH 3,90 A. Takum obpazom, 3dpeKkTUBHbIA KO3MMULNEHT YyTUNU3aLMK TOMNMBA MOXET BbITb pac-

390 B
488 -100 = 80 %.

Tabnuua B.2 — CoctaB aHogHoro rasa, CKOPOCTb MNOTOKa KaXaoro KoMnoHeHTa Tonnmea, qj ] nJ,qj-

N3MEPEHHbIN

cunTaH no dopmyne (B.7) kak Uy =

KomnoHeHT X;, MOnb, % q; nimnn (STP) Ny, nivnk (STP)
Hy 56,1 56,1/100 - 0,500 = 0,281 2-0,281=0,562
H,O 271
CO 9,3 9,3/100 - 0,500 = 0,047 2-0,047 = 0,094
Cco, 71
CH, 0,5 0,5/100 - 0,500 = 0,003 8 - 0,003 =0,024

B.3.2 Pacuet no ckopocTy NOTOKa NoAaBaemMoro H2 n HZO

Mpegnonaraetcs, 4o H; u H,O nogatotea Ha aHoa nyTem perynupoBaHua CKOPOCTH NOTOKa Kax/aoro ua Hux. Takke
npegnonaraeTcs, YTo Npu UcnelTaHun Batapen 3 40 TONAWBHBIX 3MEMEHTOB, B KOTOPOM YMCIO NocnegoBaTenbHbIX ane-
meHToB 10 ¢ 4 napannensHbIMKU NoaKnoYeHuaMn, H, pacxon g v BbIXOAHOW TOK A0MKHEI BbITh paBHbl 3,00 n/mMuH (STP)
1 32,3 A cooTseTCTBEHHO. Mcnonk3ysa ypasHeHue (B.2), qqperpuecknin PACCHUTBIBAETCA kak 71,74 - (2 - 3,00)/10 = 43,0 A.

Takum obpasom, npu / = 32,3 A ap(peKTUBHbIA KOIDDUUNEHT YTUNKU3ALMN TOMMMBA MOXET BbITe paccynTaH no

W3MEpPEHHbIA

chopmyne (B.7) kak Uy = 22100 = 75,1 %.

M pumedHaHumne — KonuuyecTteo napannernbHbIX COEAMHEHUA He MMEET 3Ha4YeHna Oona pacyeTa.
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FOCT P M3K 62282-7-2—2024

MpunoxeHune C
(cnpaBo4Hoe)

Pacuet adpchekTuBHOrO KoacpdhuuMeHTa yTUNU3aL MM KUCnopoaa

C.1 O6wwme nonoxeHus

B npunoxeHunn C onucaH meToa pacyeTa adhekTUBHOIO KOahdULMeHTa yTUNM3aLum KMcnopoaa, Kak ato onpeae-
nedo B 3.1.12.

C.2 MeTtop pacueTa

B xoge skcnnyatauMoHHbIX UCMbITAHUA KaTOAHbIW ra3 NoAAaeTca Co CKOPOCTLIO g, N/MuH (STP). Pacxoa kucnopoaa
9o, n/munH (STP), gomkeH paccynTbIBATLCA NO MOMBbHOW AONe KMCnopoaa B KaToOAHOM rase, unm X0y MOInb/MOMb, C UC-
nonb3oBaHnemM ypasHeHus (C.1)

q(;:xoz : qC' (C1)
I?acqu TeopeTuyeckoro Toka, onpenenexHoro B 3.1.10, !Teopemqecmﬁ, A, npoBogUTCA B NpeanonoXeHuuy, 4To Ka-
TOOHBIW ra3 paBHOMEpHO pacnpegeneH Mexay N, nocnegoeaTensHO coednHEHHbIX B cOOpKe U3 TOMMMBHbLIX ANeMeHTOB, U

MOMHOCTLIO PACXOOYETCs B ANEKTPOXUMIUYECKUX peakUusax, no ypaeHeHuto (C.2)

lreoperueckun = Pt P s
R .Tg -60-1000 N (C2)
B 101325 no, -qo, 9o,
~ 8,31451.27315 .60 - 1000 9E48S N =267.0 N

roe Py — cTandapTHoe aasnedue (101 325 Hm2);
T ; — craHgapTHas Temneparypa (273,15 K);
R — rasosas noctosHHas (8,314 4 Mx/monb~1K-1):
F — noctosaHHan ®apagesn (96 485 Kn/monk);
Ng,, — YUCIIO 3MEKTPOHOB, YYaCTBYIOLMX NPY NMEPeHOCe OAHON MOMEKYILI KUCIIOPOAa BO BPEMS 3MIEKTPOXMMUYECKOTO
BOCCTaHOBMNEHWS, YTO NPUBOONT K ”02 = 4, KaK nokazaHo B ypaBHeHuu (C.3);

N — Konu4ecTBO nocnenoBaTenbHO coeqUMHEeHHbIX TONMUBHBIX 2NEMEHTOB.
0, + 4e~ — 202, (C.3)

MaMmepeHHbI BbIXOAHOW TOK Kay4on cOopoYHOR edWMHULBI M3 TONIMBHOMO aNeMeHTa unu Batapen BolpaXaeTcs Kak
lnsmepeniwia- 1103TOMY SPPEKTUBHEIN KOIMULIMEHT YTUNM3aLIMKM KMCNOPOaa, N Uoz’ %, OOMKeH paccyUTLIBATLCA MO
ypaBHeHuo (C.4)

U~ = !VISMepeHHI:Iﬁ 100 %. (C 4)

0, 77 i
TeopeTu4eckui

C.3 Mpumep pacuyeta

Mpy NpoBedeHWU SKCMNyaTaUMOHHBIX UCMbITAHUA NpeanonaraeTcs, YTo pacxof KaTofgHOro rasa f. cocTaenaet
1,50 n/mun (STP), B Batapee umeetca N = 10 nocrnegoBaTenbHO COEOMHEHHBLIX TOMMUBHBIX 3NTIEMEHTOB C YKa3aHHbIM
cocTaBoM rasa, npusegenHoro B Tabnuue C.1. fy_ = 0,314 n/mun (STP) un 1'TEOpEWNecmf1 = 9,01 A moryT BbITb NOMy4YeHbl
¢ nomoubio ypaBHeHuit (C.1) u (C.2), cooTBeTcTBEHHO. [1py dhakTUyeckom BbIXOQHOM Toke B Barapee npu MchbiTaHUW
Npou3BOOUTENEHOCTK, paBHoM 2,70 A, uamepeHHoe 3HadeHue IMSN‘ED%WI7I paBHo 2,70 A. Takum oBpasom, adhhekTUBHLIN
KoahhuumMeHT yTUnu3aunmu Kucnopona MoxeT BbiTb paccyHUTaH Kak Uo2 = 2,70/9,01 - 100 = 30 % c ucnonb3oBaHWem

ypaeHeHus (C.4).

TaGnuua C.1— CocTas kaToaHOro rasa 4o, 1 leopermuecimin

KomMnoHeHT X;, Morib, % q02, n/muH (STP) ’mnpemqecumw
0O, 20,95 20,95/100 - 1,50 = 0,314 287,0 - 0,314/10 = 9,01
N, 79,05
25
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Mpunoxenwne D
(cnpaBo4Hoe)

MakcumanbHasa WKWpPUHA TUCTepe3nuca HanpsHKeHun
NMPpU UCNbITAHUAX BONbT-aMNEepPHbLIX XapaKTepPUCTUK

[Mpn cHATUM BOMET-aMMepHbIX XapakTepucTUK METOAOM TOKOBOW pa3BepTku, onucaHHbiM B 10.2.2.1 6), uamepeHHkbie
HanpsKeHUs MOMyT OTNMYATLCA NPY Pa3HOW CKOPOCTY Pa3BEPTKWM U3-3a NMCTEPE3NCa, Kak NoKa3aHo B NPUMEPE Ha PUCYH-
ke D.1. CooTBeTCTBYHOLWAA CKOPOCTb pa3BepTkM AomkHa ObiTh BeibpaHa TakuM obpasom, 4Tobbl MakcumaneHasa WuprHa
rmcTepesnca HanpskeHus Obina MeHbLUe J0NYCTUMOro MakCUMarnbHOr0 OTKIIOHEHWA HanpsKeHWs, OnpeaerieHHoro B 7.

A

1,1 T T T T T T

1,0
MakcumansHas WwupuHa
TMCTEPe3Uca HanpsLKeHs

Hanpsxenve, B

09r

08 r

07

0,6 | .

/

05

0 1 2 3 4 5 6 7
Tok, A

PucyHok D.1 — [McTepesnc HanpsxeHus Npyu 3agaHHOW CKOPOCTW pas3BepTku
Mpy TECTUPOBAHWW BOMLT-AMMNEPHBLIX XapakTEPUCTUK
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MpunoxeHue E
(cnpaBo4Hoe)

MpoBepka BoNbT-aMrnepHbIX XapakTepPUCTUK MPU NOCTOSAHHOM
acpchekTUBHOM KOIhhULMEHTE YTUNKU3ALMUKN TONNKUBA

Ona Toro, 4Tobbl AahdeKTUBHbLIA KO3(PULUWEHT YyTUNU3aLUMKU TONNUBA U/WUNM KUCNOpo4a OCcTaBancya NOCTOSHHLIM
NpY M3MEHEHWUAX B 3a4aHHOM guanasoHe, HeoBbxo[umMo M3MEeHATb CKOPOCTL MOTOKA TOMMWBAa WKW Kucnopoga npu name-
HEeHWM ToKa. 3aB1MCUMOCTb HanpsxeHna Ha cBopoYHON eAMHULE OT TOKA, COOTBETCTBEHHO, MOXET OTNKYaTLCH OT Habnio-
A32eMOI B YCNOBUSX MOCTOAHHOW CKOPOCTM NOTOKA rasa. [Npumep Takoro MaMeHeHUs: HanpsbkeHust Ha cOopo4HON eanHKLe,

TOKa U CKOPOCTK NOTOKa BOOOPOAa NOKa3aH Ha PUCYHKe E.

A | o

< -
|2 50 T T 1,0 E‘I_I
Yenoeua ucnbitaHmia: U= 70 % g E
' s O
40 - HanpsxeHue Ha 4108 g g
cBopoYHONA egnHMLEe ] Ié
g a
30+ 1086 o &
8
=)
Tok - % EN
20t ; 17" &T

[ [=8

— [=

N o

10 T ‘\ WHTeHcBHOCTb 40,2
‘\ J | noga4m Hy
0 MuHWManbHas NNoTHOCTL Toka: 8,6 A . .
13:50 14:00 14:10 14:20 14:30

PwcyHok E.1 — MNpumep 3anuncy B pexxume NpoBepKy BOMbT-aMMEPHbBIX XapakTePUCTUK
npy NOCTOAHHOM ahdpeKTUBHOM KoadypuLMeHTe yTUNn3aumm Tonnmea

Ecnu BonbT-aMnepHbie XapakTepUcTVKN CHUMAIOTCA MPW MOCTOSHHOM 3(pheKTUBHOM KOahhMUMEHTE YTUNM3aLMK
TOMMKUBA, TO NEPBOHAYanbHO B CBOPKe AOMKEH NOALEPHKUBATLCA MUHMMATIBHbIA TOK CBOPOYHOM eQMHMLBI U3 TOMMUBHOIO

anemeHTa unun 6artapeun, kak onpegeneHo 8 8.2 m).
Mpw ManbIX 3HAYEHUSIX TOKA HANPsKEHUE CTAHOBUTCH HECTabWNbHBLIM U3-33 HM3KOW CKOPOCTM MOTOKA rasa, noaToMy

HeobxoouMMo onpefenyTe MMHUManbHbIA TOK COOPOYHON eAMHULbI M3 TONNMBHOMO anemMeHTa unu 6atapeu, 4yTobel nzbe-
*aTb HECTAabWUNBHOCTKU HanPAXKeHuUs.

2T
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MpunoxeHue F
(cnpaBo4Hoe)

MpoTokon UcnbiTaHWUIA (WabnoH)

F.1 O6zop

Hwx¢e npuBegeHbl Npumepbl oTyeTa Ana obwen nHopMaunK, onucaHus faHHbIX TeCTOBOW COOPOYHOW edUHULbI
1 YCMNOBWIA UCTIBITAHWI, a TaKKe OTYEeTa MO KaXOOMY UCMbITAHUIO, YKA3aHHOMY B OCHOBHOM TEKCTe. YKaszaHus aBTopy Bbl-
AeneHbl KYpCUBOM U HE [OIBKHBI BKIIOYATLCS B NMPOTOKON ucnbiTaHuid. MeTon onpeneneHust «norpeluHoct npubopay,
ykasaHHbld B F.5, F.6, F.7, F.8 n F.9, npneeneH B npunoxeHun G.

F.2 O6wasn nHcpopmaumn

HaseaHue npoTokona ucnbiTaHun

ABTOpbI 0THYETa

[arta cocTtaeneHms otyeTa

Cchinka Ha MpoTOKON UCMbITaHWA UMW MOAEHTUMUKALWOHHBIM HOMED

MecTo npoBegeHus UCMbITaHWIA

,ElaTa 1 BpeEMA Ha4ana TeCTupoBaHWA

McnbiTaTenbHbild cTeH

F.3 OnucaHuve gaHHLIX TECTOBOW COOPOYHOW egUHULbI

HaumeHoBaHne nagenusa u TOproead Mapka yCTpOﬁCTBa

[Mnowanb akTUBHOW MOBEPXHOCTK 3MEKTPOLOB

Konn4ecTBo TOMMMBHbLIX 3NIEMEHTOB (OGLL[BE.‘, nocrieqoBaTteribHoe, napanneanoe)

M OoeHTUhWKaLMOHHBIN HOMEpP YCTPOMCTBa

[eomeTpua ycTponcTBa

MaTEpVIaI'lbI 1 TOJNLWWHBI 3NEKTPpOnnTa 1 anekTpogoB Ecnn naeecTHo

Ecnu yKa3aHHbie HUXXe OaHHbIe ﬂpOU330@UH’?9ﬂFI omcymemeyrom, mo oHU QomKHb! 6bIMb YKa3aHbl 8 om4yeme.

KoHdpurypauma cbopoyHon eamMHuuel M MeTond cBopku

MaTepuarnkl U reoMeTpusi NepuepnitHbIX KOMMOHEHTOB

XapaKTep W HanpaeneHAa NOTOKOB aHOAHOIo U KatoaHOro rasoe

TouYKM M3MEpPEHUs TeMneparyphbl

MexaHuyeckan Harpyska (eguHuLa) 1 MecTa ee NMpUIoXKeHUs

To4ku N3MEPEHNA HaNpAXeHnA

MecTa ons Tokonoasoaa

MwuHMManbHoe HanpsXXeHne Ha TONNMMBHOM arnemMeHTe (E,El,.)

F.4 YcnoBus ucnbiTaHUn

Mmsa nuua (nuu), NpoBOAALLErO UCNbITAHNE

[MpubBopel 1 3anucu o kannbpoBke

Mpoluenypa TecTUpPOBaHWUA

Ycnoeusa ctapeHms

28

GostExpert.ru
https://GostExpert.ru/gost/gost-62282-7-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68758
https://gostexpert.ru/gost/gost-62282-7-2-2024?utm_source=pdf&utm_medium=68758&utm_term=page

FOCT P M3K 62282-7-2—2024

Kpl’lTepMM cTabunbHOro COCTOAHUSA

MeTop cbopa gaHHbIX

YuncTtoTa n nprMecK ra3a

MexaHun4eckas Harpyska

F.5 TecTupoBaHWe HOMMHANbLHOW MOLWHOCTH

Pexxvm pabotbl

3HaueHue,
MapameTp eanHuLa
namepeHus

MorpelwHocTs Npubopa, eguHULa
N3MepeHnn

OTKNOHEeHWs U3MepeHUiA (CTaHgapTHoe
OTKNOHEHMWE), eAMHULA N3MEPEHUA

9a

9

Pa

Pc

Top

Pexxvm pabotbl

3HaueHue, 5
Mapamerp A MorpewHocTe Npubopa, eguHULa OTKNOHEeHUs1 U3MepeHniA (CTaHaapTHoe
N3MepeHus OTKMOHEHMWE), EAMHULA U3MEPEHUS
M3MepeHns
HPL,

Vv

/

P

HomxeH 6eimb onucad Memod ycpedHeHUs 0aHHbIX.

F.6 TecTMpoBaHMe BOMNLT-aMMNepHbIX XapaKTepucTUK
YcnoBua akcnnyarauum

MapameTp

3HayeHue, eguHMLA n3mepeHuna

g, (unu ero gnanasoH B cnyyae 10.2.2.2)

g, (nnw ero gnanasoH B cnyvae 10.2.2.2)

Pa

Pe

Top

U (unu ero guanasoH B criyqae 10.2.2.2)

U02 (nnn ero guanasoH B cnydvae 10.2.2.2)

PesyneTtaTthl UcneiTaHuin

3HaveHve
MorpelwHocTs Npubopa, eguHULa
[MapameTtp (eguHuMua sMepeHMs
M3MepeHus)

OTKNOHEHWsA U3MepeHun (CTaHgapTHoe
OTKINOHEHWE), ead.

HPL|
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LHomxHa 6bimb npedcmasaneHa kpusas eonlbm-aMnepHbIX xapakmepucmuk (cMm. 10.2.3).

F.7 TectnpoBaHue 3aBucumMmocTu adppekTuBHOro KoadhpuymeHTa yTunusaymm Tonnmea

HavanbHble ycrnoBusa McnbITaHun

MapameTp 3HaueHWe, eguUHNLA U3MEPEHNS]

Qa

dc

Py

Pc

Top
/

[MNpeneaputensHasn MHQoOpMauns

Oxunaaembli MakcMManbeHbIA koadULWEHT YyTUNM3aLMK TOMNMBa 1 %

Peaynerathbl MCMbITAHWIA

SHEMEHIS [MorpelwwHocTs npubopa (egmMHuLa OTKNOHEHUA N3MEPEHUIA (CTaHOapTHOe
[NapameTp (eamHuua P PHRERA.WeHNL b Aap
“3MepeHus) OTKMNOHEHWE) (eQUHULA U3MEPEHNA)
HU3MepeHUs)
HPL,
B cnyyae 10.3.2.2
Homep atana f,, enMHMLAa U3MepeHus V, eguHuLa namepeHus U %
0
1
2
3
m

HomxHa 6bimb npedcmaeneda kpusasa Up (f,) — V. komopas Moxem 3ameHums rpusederHryro ebiuwe mabnuuy

(cm. 10.3.3).
B cnyyae 10.3.2.3

Homep atana I, eaMHULA U3MepeHna V, eguHuua namepeHus Ur %

0

1

2
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FOCT P M3K 62282-7-2—2024

HomxHa 6bimb npedcmaeneHa kpusas Ug () — V., komopas moxem 3ameHums npueedeHHyio ebitie mabnuuy
(cm. 10.3.3).

F.8 UcnbiTaHMA HAa AONroBe4YHOCTb

Pexxum paboTel

Mapametp 3HauyeHue, eavH1La U3MepeHUs

da
Uy

9c
Uo

2

Pa

Pc

Top

/

PesyneTaThl UCMbITaHWIA

3Ha4eHue, .
Napamer eavHmLa MorpewHocTs Nnpubopa, eauHWLa OTKNOHEHNS N3MepeHWIA (CTaHO4apTHoEe
P P namepeHns OTKMNOHEHKWE), eanHnLa N3MepeHus
N3MEpEHUS

HPL (Ha4ano)

HPL (xoHeu)

t (koHew)

OcmaneHbie pesynemamel ucnbimaHull 0omxHe! Bbime npedcmasneHsl 8 aude 0gyMepHo20 epachuxa (cm.10.4.3).
F.9 UcnbiTaHWe Ha YCTOMYMBOCTL NPU LMKNUPOBaHUKU

YCnoBeus UcnblTaHum

CKDpOCTb oxnaxgeHuwa

CkopocTb Harpesa

MuHuManeHas TemnepaTypa

Mepwon nopaepxaHua paboyen TeMmnepaTtyphbl

Mepuon nopdepaHUs MUHUMANBHOKM TeMNepaTyphbi

CocrtaB rasa npn Harpeee

Pacxo,q rasa npwu Harpeee

CocrtaB rasa npn oxXnaxgeHuu

Pacxo,q rasa npu oxnaxxpgeHun

CocTaB rasa npu MUHUManbLHOW TemMneparype

Pacxop raza npy MyMHUManbHoOM TeMnepaType
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Pexum pabotbl

MapameTp 3HaueHWe, eguHULLIA U3MEPEHUSA
9,
Qc
Pa
P
]"Op
/
Pexum paboTbl
Dl S:E:E:M:’ MorpewHocTte Npubopa, eanHuua OTKNOHeHUA M3aMepeHUid (CTaHgapTHOe
P P ki M3MEepEHNS OTKMOHEHWE), eQUHMLA U3MEPEHUS
N3MepeHnUs
HPLU (Hauano)
HPL] (koHeLu)

OcmansHble pesyrbmamsl 0ommkHb! Bbimb fnpedcmasreHsl, Kak ykasaHo e ryHkme 10.5.3
F.10 TectuporaHue Ha 3(pheKTUBHOCTb BHYTpeHHero pudopMuHra

YcnoBus akcnnyataumm

MapameTp 3HaueHue, eqMHULA U3MEpeHUs

A

9

U

Pa

P

Lo

/

Peaynerathbl McnbITaHWIA

MNapameTp 3HaveHve, edVHULE U3MEPEHUS

HPLL

CocTtae aHOAHOro 0TXOAALLEro rasa

Pacxon aHOOHOro 0TX0AALIEro rasa

KoachdmumeHT koHBepcun YB I %

F.11 TecTupoBaHue Ha onpegerneHne CONMPOTUBNEHUA KOMIMOHEHTOB

Pexwum paboTtbl

MapameTp 3Ha4eHve, eaMHULA U3MepeHust

A

9
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Pa

Pg

Top

lvnn V

YacToTHbIA guanasoH

Pexum pabothl (ransBaHOCTAaTUHECKUA UMK MOTEHLMOCTATUYECKUIA)

AmMnnutyga

PesyneTaTthl MCNBITaHWIA

MapameTp 3HaueHve, eQVHULA U3MEPEHNSA

O6uwee conpoTUBMNeHUe

Omu4eckoe conpoTUBNeHne

B 3asucumocmu om mMemodos Q0mKHbI fpunazamscs coomeemcemaytouiue pucyHku (em. 10.7.3).
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MpunoxeHue G
(cnpaBo4Hoe)

MeTon onpeaeneHus NorpewHocTU Nnpubopos

MorpewHocte npubopa U, moxeT GbiTe NonyyeHa B pesynsrate KanmbpoBOK C MCMNOMb30BaHWEM MPUTOAHbLIX ANd
KOHTPOMNA CTaHO4apTHbIX MHCTpyMeHTOB. bonee nogpobHan nHdopmauma npueedeHa B Pykosogctee MCO/M3K 98-3.

Ona Takxe MoxeT ObITb MonyyYeHa ua npegena norpellHocTu (+a) npubopa, Kak nokasaHo B hopmyre (G.1), B npea-
MOMOXEHMW PaBHOMEPHOTO pacnpeaeneHnsl BEpOSiTHOCTM B Auanas3oHe npedena norpeLuHocTu

U =2u=2-"2, (G.1)
Ng)
roe u; — cTaHgapTHas NorpeLHocTs npubopa.

HekoTopble u3amMmepeHUs BbINOMHAOTCH C NOMOLLbK HECKOMNBbKMX NpUBopo. (Hanpumep, A4na M3MepPEeHNs TOKa MOXET
MCMOMNb30BaTbCs KOMBUMHAUMS 3MepUTens Toka U LMPOBOro peructparopa HanpsxeHus). CTaHgapTHas NorpeLlHocTe
ANS Takoro cny4as MoxeT ObITb Nony4eHa, kak nokasaHo B dpopmyne (G.2), npy ycroBum OTCYTCTBUA KOPPenAuMn Mexay
npubopamu

2
U =20 e, (G.2)
rae u) ;— CTaHaapTHas NorpeLuHocTe npubopa ans i-ro npubopa. Takum oGpasom,
1
U| :2U| :Z(ZUU)Z. (GS)
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Mpunoxexune OA
(cnpaBo4Hoe)

CBEAeHIﬁﬂ O COOTBETCTBUU CChLINOYHEIX MeXAyHapoOHbIX CTaHOApPTOB
HauWOHanbHbIM U MeXrocygapcTtBeHHbIM CTaHAapTaMm

Tabnuua OA.1

Obo3HavYeHne CCbINOYHOro CreneHb ObosHaveHue 1 HaMMEHOBAHWE COOTBETCTBYIOLLErO HaLUMOHATMNBHOIO,

MexayHapoaHore cradgapra COOTBETCTBUA MeXrocynapCTBeHHoro ctasHgapra

IEC 60050-485 MOD [OCT P 56188.1—2023 «TexHonoruv TOMMMBHbIX arneMeHToB. YacTe 1.
TepmuHonorns»

IEC 60584-1 — *

IEC 60584-3 — *

IEC 61515 — *

ISO 5168 — *

ISO 6141 — *

ISO 6142-1 — *

ISO 6143 — *

ISO 6145-7 — *
MOCT 31371.1—2020 «la3 npupogHbi. OnpegeneHye cocTaBa METOAOM

ISO 6974-1:2012 MOD rasoBoWl xpomMartorpadunu ¢ oLeHKon HeonpeaeneHHocT. YacTts 1. Obwme
yKasaHus 1 onpefeneHns cocTaeay
MOCT 31371.2—2020 «la3 npupogHbli. OnpegeneHve cocTaBa MeTO40OM

ISO 6974-2:2012 MOD rasoBoOM xpomarorpadum ¢ OLEHKON HeonpeaeneHHoCcTH. HYacTe 2. Beune-
NeHne HeomnpeaeneHHoCTU»
[OCT 31371.3—2008 «[as npupogHbin. OnpeoeneHne cocTaBa MeTO-

ISO 6974-3:2000 MOD OOM rasoBoil Xxpomartorpaduy ¢ OLEeHKOW HeonpegeneHHocTu. Yacte 3.
OnpenenexHne Bogopoaa, renusd, KMcnopoaa, asoTa, Auokcuaa yrinepoga
W yrneesofaopoaos Ao Cg € UCMNOMNb30BaHUEM [BYX HACaA04HbIX KOMOHOK»
MOCT 31371.4—2008 «l'a3 npupogHbin. OnpegeneHve coctaBa METOAOM
rasoBoOM xpomaTtorpadmm ¢ oUeHKo HeonpedeneHHocTU. YacTb 4. Onpe-

ISO 6974-4:2000 MOD AeneHue asoTa, Auokcuaa yrmepoaa W yrmesopopofdoB C,—Cy v Cy, B
nabopartopum 1 C MOMOLLbI BCTPOEHHOW M3MEPUTENBHOW CUCTEMbI C UC-
NONb30BaHWEM OBYX KOMOHOK»
[OCT 31371.5—2022 «la3 npupogHbiin. OnpegeneHue coctaBa MeETOA0M

ISO 6974-5:2014 MOD rasoBol xpomarorpadum ¢ oUueHKol HeonpedeneHHocTu. YacTte 5. Onpe-
AeneHve asoTa, AvoKcuaa yrnepoaa v yrnesogoponos C,—Cg n Cg,, n3o-
TEPMUYECKUM METOOOM»
OCT 31371.6—2008 «l'as npupogHblin. OnpeneneHne coctaBa MeTo-

1SO 6974-6:2002 MOD JOM rasoBoil Xxpomartorpadun ¢ OLEHKOW HeonpedeneHHocTu. Yacts 6.
OnpeneneHne Bogopona, renus, KMCnopoaa, asorta, AUoKCcMaa yrnepoaa u
yrneeogopoaos C,;—Cg € Mcnonb3oBaHWeM Tpex KanunnapHbiX KOMOHOK»

ISO 7066-2 — *

ISO 8573-1 DT MOCT P NCO 8573-1—2016 «Cxatbii Bo3ayx. HacTte 1. 3arpasHeHus u
Knacchbl YNCTOTbI»

ISO 8756 — *

ISO 12185 — *
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OkoHYaHue mabnuusr JA.1

* COOTBETCTBYHLLMIA MEXrOCYAapCTBEHHbIN CTaHaapT oTcyTcTByeT. [lo ero NpUHATUA pekoMeHayeTcs MCrnonb3o-
BaTb NEpPeBoa Ha PYCCKMIA A3bIK 4aHHOMO MexayHapoaHOoro cTaHgapTa.

MpumevaHue — B HacToAwen Tabnuue Ucnonb3oBaHel crnegyowne yernoBHele 0603Ha4eHUA CTENeH CooT-
BETCTBWS CTaHOAPTOB!

- IDT — naeHTU4YHBIA cTaHOapT;

- MOD — mognuumpoBaHHble CTaHgapThl.
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Bubnuorpadcun

IEC 60352 (all parts), Solderless connections (CoeauHeHus HenasaHble. Yacte 1. CoeguHeHns HakpyTkon. Obuwme
TpeboBaHWA, METOObI UCMbITAHWIA M NPaKTU4ECKOe PYKOBOACTBO)*

IEC 60359, Electrical and electronic measurement equipment — Expression of performance (AnnapaTypa namepu-
TenbHasa 3NeKTPUYECKas 1 ANeKTPOHHAA. BripaxeHne pabodnx xapakTepucTunk)*

IEC 60512-1-1, Connectors for electronic equipment — Tests and measurements — Part 1-1: General examina-
tion — Test 1a: Visual examination (CoegmHuTenu onsa anekTpoOHHOW annapartypel. Mcneitadma n namepenus. Yacte 1-1.
O6wmin ocmoTp. UenbiTaHne 1a. BuayanbHblid ocmoTp)

IEC 60512-8-1, Connectors for electronic equipment — Tests and measurements — Part 8-1: Static load tests
(fixed connectors) — Test 8a: Static load, transverse [CoeguHutenu onsa anekTpoHHoro obopynoBaHus. MicnbitTaHus 1 13-
mepeHus. YacTte 8-1. McnbiTaHne ctatudeckon Harpy3kon (3akpenneHHole coeguHutenu). Mcnoitanue 8a. Ctatuyeckasn
Harpyska, nonepe4Has]”

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 ons anekTpoHHoro obopygoBaHuA. McnblTaHMa U M3aMepeHus.
YacTtb 8-2. McnelTaHue cTatuyecko Harpyskow (3akpenneHHble coeanHuTenu). MeneitaHue 8b. CTatudeckas Harpyska,
oceBasd]”

IEC 62282-2-100, Fuel cell technologies — Part 2-100: Fuel cell modules — Safety (TexHonorum TONMNMBHbLIX
anemeHToB. YacTe 2-100. Mogynu TonnyBHbIX anemeHToB. beaonacHocTe)

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
(TexHonornMn TOMAMBHLIX anemeHToB. YacTb 8-101. CucTeMbl akKyMYNMPOBaHWUA 3HEPrMW, MCMOMb3yoLwmMe MOoaynu To-
MAWBHLIX 3NEMEHTOB B PEBEPCHBHOM pexume. MeToabl UcnbITaHui Ans onpegeneHns pabouynx XxapakTepucTuK oTaemnb-
HbIX TBEPAOOKCHIHLIX TONMMBHLIX AMEMEHTOB W X BaTtapei, BKNOYas peBepcupoBaHue)®

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurement
(GUM:1995) [HeonpeaeneHHocTb MamepeHMi. YacTte 3. PYKOBOACTBO MO BbIpaXeHWK HeonpedeneHHOCTU M3MepeHWi
(GUM:1995). OononHeHue 1. PacnpocTpaHeHue pacnpegeneHuid, ucnonesysa metoq MoHTe Kapno. TexHuyeckas nonpas-
ka 1 (OCHOBHbIle cTaHAapThl, MMEIKTCA NepeBoabl 3aperucTpupoBaHHbIe)]®

ISO 2602, Statistical interpretation of test results — Estimation of the mean — Confidence interval (Ctatuctnyeckasn
WHTEPNPEeTaUMsa pe3ynsTaTos ucneitaHni. OueHka cpegHero. [loBepuTenbHbBIR MHTEPBAD)

ISO 2854, Statistical interpretation of data — Techniques of estimation and tests relating to means and variances
(Ctatnctuyeckas obpaboTka gaHHbIX. MeToabl OLEHKM M MPOBEPKM TMMNOTE3 O CPEAHUX 3HAYEHWUAX U OUCTEePCUsX)

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 MO01 (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)

* OcpuuuansHeil nepeeod amozo cmaHdapma Haxodumcsi & @edepannbHOM UHGhOPMAaULUOHHOM ¢hoHOe mexHuYe-
CKUX peanameHmos U cmaHdapmos Pocculickol @edepauuu.
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YOK 621.352.6:006.354 OKC 27.070

KntoueBble cnoBa: TBEpOOOKCHMAHBLIA TOMMMBHLIA anemeHT (TOT3), cbopoyHasa egvHuUa W3 TOMMMBHOMO
anemeHTa unu 6atapen, apPEKTUBHBIA KOIMDMULMEHT yTUNM3aLmumM Tonnuea, adekTUBHbIA KO3PULNEHT
yTUNM3aumm Kucropoaa, UcnbiTaHne NpovusBoaMTENBHOCTY, BONBT-aMMNepHbIE XapakTepUCTUKN
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MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
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