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FOCT P M3K 60904-5— 2013
Mpepucnoene

1 NOAMOTOBNEH NocygapcTBeHHBIM HAYYHLIM YHDEKISHKEM « BCEpOCCHIACKHA HaydYHo-WoCnancea-
TEMNLCKHA MHCTUTYT ANekTPUHMEaUME CenNbCKOrD XoaAicTeas (BICK) Ha ocHoRe COBCTREHHOMD Ay TEHTHYHD-
ro NEgesoda Ha PYCCKWA A36E MERIYHAD0AHOMD CTAHOARTE, YEaIaHHOro 8 nyHsTe 4

2 BHECEH TexHW4eCKMM KOMMTETOM No cTaHdapThiauqu TE 039 cdueprocbepemeHne, aHepreTHye-
CKaf MPEDeKTUBHOCTE, IHEDTOMEBHEDRMEHT»

3 ¥TBEPHOEH W BBELOEH B JEMCTBWVE Mprkazon DeepansHoro aredTcTEa No TEXHWYECKOMY pe-
MYyNWpoaadmio W Metponordid o 05 gexabpa 2013 r Ne 2162-c1 ¢ 01 Aaxeapa 2015 ¢

4 HacTroAwmi cTaMgapT MOeHTHHYEH MaxayHapogHosy cradgapTy MAK 80904-5:2011 «Npubopw deoTo-
anekTpdYeckke. Yacte 5. OnpedeneHue JKBUBANeHTHOR TEMNepaTyphl METOOCM WIMEDEHHMA HANDAKEHWA
¥onocTore ganan (|EC 60904-5:2011 «Photovoltaic devices - Part 5: Determination of the equivalent cell tem-
perature (ECT) of photovaltaic (PY) devices by the open-circuit voltage methods ).

Haumenopaune HACTOALWEND CTAHGADTA HIMEHEHD OTHOCHTENEHS HANMEHOBAHHA YEAIAMHOND MENTY-
HADCEHOrD CTaHOapTa Ans npdesaenks 8 cooteeTcTexe ¢ TOCT P 1.5-2012 (nyHsT 3.5).

Mou NpUMEHEHMA HACTOALWEND CTAHASDTA PEXGMEHTVETCE MCNONBIOBATE BMECTO COLINOHHEIX MM 1YHA-
POAHBEE CTAHOARTOR COOTRETCTEYHILME WAl HALWOHANBHEE CTAMAARTR Poccuickol Sepapaldu, coangHus o
KOTODEIX NPHEEOSHE B ACNOMNHATENLHOM NENaMeHHd 04

3 BBEOEH BMNEPBLIE

Mpaguna NoUMENSKUR HACMORWEe2D cmandapma yomawnoaness: @ TOCT P 1.0—2072 {paadan 81
Huchophayua 0 WsMeHeHURY ¥ HaCcMoALLEMY cmandapmy nybnukyemed 8 excaodnoM (N0 COCMORHUKN M3
1 AamBapa mekyweso 2oda) UsghopMaYUIoHROM YRazamana sHayuoHaenee cmardapmety, a ohuLpansseb
MEKEIN  UAMEHEHUD U NOADEEON - & CHEMECAYHOM UMBOEMALUOHHOM YRasamens «HayuonalsHsie
cmandapmed». B cnyyas nepecMomps [3aMansn) LTL aimMets kacmoaieas cmandapma coomesmoimayioes
paedornenue Sydem onyBNukaeans & SNURaDLIen SeNyeKke UHEoDMaLUoMHo20 yKalamens « HaguonansHeie
cmandapmes. Coomeemomeyoiyans uHbopMayus, yeedomMmierue L Mekcmil DIIMELUSKITCe makke &
UMD OpMEUUOHRDD cucmara oblesd NoNE0EARUR = Ha OhULLEansHoM calime QedepaneHo2d a2EHMCMes
13 MEXHUYSCKOMY DE2VTNIUDOeaNUo U Mempoiasuy @ cemu Humepweam [gost.ru)

= Crangaptasddropm, 2014

HacToAwMi cTaugapT He MOKeT GbiTe DOCNPOMABEOEH, THPAXWPOEIH W PACNpOCTDaHEH B K3UECTDE
ocbMUManEHOro agaHK¥a Gea paspeweHs DoaepansHors areHTCTEa N0 TEXHEYECKOMY PErYNIMDOBaHKID 1 ME-
TRONOTAW
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BeepeHue

MpH MCNONBI0BAHKMA 007 ONpeLenesHUa TeEMNepaTypel GOToANEKTRMYESCEMX NprECpoR B YCNOBKAK €CTE-
CTBEHHOMD W NOCTOAHHOMND MCHYCCTREHHOMD OCBRIEHWA NATYHKDR TEMNSDATY PR, TAKMX KK TRpMONaDsl, BOIHA-
KRIOT QBE TRYAHOCTA. Bo-NepBblix, HA NOBELEXHOCTH MOQYNA HAGMIOOaeTes aHaqMTensHeli pastpoc aHaqdeHni
TEMNEpaTyDhl. BO-BTOPLIX, B CBAIM ¢ TEM, YTO HENOCPEOCTEEHHLIR JOCTYN K CONHEYHBIM ANeMeHTaMm oTcyT-
CTBYET, OaTYMKH KPENATCA K ThNMEHOR CTOPOHE MOOYNA, W M3 MIMEDABMYIO TEMNEDATYDY CHAIBIBAST BNHAHKE
TENNONPOEOEHOCTE MATEDHANOE KOHCTDYELNM, TelNlbHONR CTOROHE! M KOWTAKTOR. 3TH TRYOHOCTH ewe bones
BOILACTAIDT NPH ONPEdeneHyY TeMNeparype MoTOoINEXTRHYSCKoNo NPUGopa B X008 HATYPHEBIK MIMEDeHKE
XapakTepucTHr Daraped, KOrga CONHeYMEIE ANeMEHTE MOTYT HMETE CAOMHO ONPEOeEnASMYD, CYLLECTREHHD
paNMHHYIO TEMNESDATYRY, W ONPEASNMTE CREaHI0 TEMNeRaTYDY INSMEHTOR (NEPEXOR0B) He NPeOCTARNARTCR
BOIMOMHEIR. 3HAYEHHE WIMEDEHHDA B 2TOM CNYyYae TEMNEPaTYDE HE DYyOeT oTPawaTh PeanbHOE IHAYEHKE
TEMNEPaTyDbl, ONPEQEnNAKRWLER paGodMe XapakTepucTIEE NpUEopa 1 88 BNWANKE HAa MIMEBDEHWE NaPaMETROR
npubopa. 370 MOMET NPUBECTH K CYLWECTEEHHBIM DLWMOKAM MPY NPOTHOSMPOBEHMKA, DACHeTax M 3KCNNyaTaumKm
fOTOANEKTPUYBCKME NPWGOPOE W CUCTEM Ha WX oCHOBE. HawGonae TOUHRIE DEIYNETATEl OOCTUIAKITCA, KOrOa
HCNONEIYETCH JXBNBANEHTHAA TEMNSPATYRAE ANEMEHTE, HAMOEHHAR METOOOM, YCTAHARNHEISMOM B HACTOA-
WM CTaHOapTe.

JKEMBANEHTHAA Temnepatypa (3T) — Temmepatypa, nNpd ECTORON, NDW NPOYMX DABHBIX YONOBWMAX, ¥
thoToane Tpudeckorn npubopa Te Me pabGodue XapakTepWCTHKKM, & TeMNepaTypa ANeKTPOHHLIX NEpEX00os
OOKMHAKDEA.
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HAUWMOHANBHBIA CTAHOAPT POCCHMHUCKOW @EOEPALMUM

NPHEOPEI ®OTO3INEKTPUYECKHE

YacTe 5
OnpoefeneHMe IHEMBANEHTHOWR TEMAEPATYPBL MBTOOOM
HMa2MePeHHA HANPAMEHWA XONoOCTOrS Xoaa

Phatovaltaic devices.
Part 5.
Datermination of the equivalent call temperatura of
phatovoliaic devices by the open-circuit voltage method

Dara seegeuua — 2015—01—01
1 OBbnacTb NpUMeHeHHA

HacTogSWWA cTaHiapT pacnpocTRaHaeTeA Ha poToanekTpUHeckhne NpHBopel M YETAHABNKEAST Npea-
NCHTHTENEHEA METOD ONPEIENeHHA IKEHEIANSHTHOR TeMNepaTypk (3T DOTOANeETRHYECEMY NpHEOROE, HC-
NeNESYEMEIA AN OUEHKK HX TENNOBRE XAPAKTEDHMETHE, SNPEOeneHHA HOMUHANBHOR pabodeldl TeMNGpaTy Dkl
[HPT ) ¥ npHBSQEHHS MIMEDEHHLIX BONLT-AMNISPHLIX XADAKTEPUCTHE K ODYTMM TeMNepaTypam, CTasHgapT pac-
NEPOCTRAHAETCA HA CONHEYHEIE INEMEHTR [POTOINBKTRPUYECKWE NpeobpasceaTeni), chopkn CONHEYHLIX 3na-
MEHTOR, POTOINEKTPAYECHHE MOQYNK, QOTOINEKTPUHECKWE CATADEN W3 COHOTHIHBIX MOQYIER.

HacToAwMA cTaHdapT pacnpocTRaHARTCA HA NHHERHBE NPKEoDEl ¢ NorapHdrMAYeckon 3a8HCHMOCTEIO
HANPAMBHWA ¥ONQCTONS X003 0T IHEQIETHYECKOR CCoseHHOCTH. HacTosWKA CTAHAART NPMMEHKM KO BOEs
TEXHONOTAAM HIOTCANEHKA EOTOINEKTRWYECKHY NPKREOPOR, HO NEW 2ToM HEOBXOOMKMO YEeOHTECA, HTO Ha Ka-
MEDEHKA HE BOAOSACTEYVIOT HHKAKKE HEWMIBECTHEE DakTope. VICNBTAHWE OBYCTOROHHKE NEABGEOR MOKET OT-
MAYETECA NPOLEOYPOR MAMEDEHHA TEMNEDATYEEl W TREGOBaTE CNEUHANEHGH METOOMKH HAMEDEHHIA.

2 HopMaTHBHLIE CCbINKH

B HacToAwer CTAKIADTE HCNONEIOBEAHE HODMATHEHBIE COLIMKK HA NDWBELEHHLIE HCKE CTAHAAPTE.
OnA SarvpoBaHHB CORNGE NMPHMEHRETCA TONBKC YEAIAHHOE HigaHie. ONa HEJATHPOBAHHGLIX COBINOK MpK-
MEHAETCA NOCNEOHES MAOAHWE YEIAHHOID CTAHGAETa (C0 BoCeMi NONPaBKamKn ).

MIK 605891 MNpubopel QOTCINSKTPWHECKAE W3 KDHCTANMNAYECKOND KDEMHAA. KOpDeKuWa BOnsT-amnepHslx
HAPAKTEPUCTHE N0 TEMNEPATYPE M IHSpreTHYecEor ocRewenHocTi (IEC 608812000, Photovoltaic devices of
crystalline silicon/ Procedures for temperature and iradiance corrections to measured current voltage char-
actenstics)

MK 60904-1 Mpubopel oToINEKTRHYECKKE. HacTe 1. MasMepeHde BONET-AMNeDHEN XaDaKTEpUCTHK
[[EC B0904-1, Photovoltaic devices — Part 1 Measurement of photovoltaic curent-voltage characteriztics)

MASK 60904-2 Mpubopel DoToINEKTEHYSCEWE. HacTe 2. TpeboBaHKA K ATAN0HHEI CONHEYHEM 2MEMEH=
Tam {(IEC 60904-2 Photovoltaic devices — Part 2: Requirements for reference solar cells)

MASE G0904-7 Mpubope GOTOINSKTPHUHECKIAE. HacTe 7. PacdeT CnekTpaneHbX NoNpasok Npd Wasepes-
wuas (|[EC 60904-7 Photovoltaic devices — Part 7 Computation of spectral mismatch comection for measurna-
ments of photovoltaic devices)

PASE 8090410 Mpubopel doToanekTprHackke. HacTe 10, MeTogs onpgegenaiis NMHSRH0CTI XapaKTe-
pucTry (IEC 80904-10:200%, Photoveltaic devices - Part 10: Methods of linearity measurement)

MIK 61215 Mogyni QOTOINSKTRHHECKME HAISMHEEIE W3 EDACTANNMYECKOro KperEra. MeTogel Honkl-
Taumia (IEC 861215, Crystaliine silicon terrestrial photovoltaic (PY) modules - Design gualification and type
approval)

MMIE 61529 Bataper (OTOINSKTPHYECKME I KPUCTANNMWYECEOrS KpemMina. MasMepeiie BonsT-amMnepHslx
XADAKTEDWUCTHE B HATYRHE yonosdax (IEC 61829, Crystalline silicon photovoltaic (PV) array = On-site mea-
surement of -\ characteristics)

WMagasie o MUMANLHOS
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MIK 61853-1:2011 Maogynu dooToanekTpHYeckne. CNpeaengqdue pasodmy XapakTepucTHE W IHSpreTH-
uYeCkan oueHka. HacTe 1. Mamepedke pabodny xapaKTepucTHE B 32BUCHMOCTH OT JHE0METHYECKON OCBaLLEaH-
HOCTA W TEMNepaTypel. HOMUHANEHAS MOWHOCTE (IEC 61853-1:2011, Photovoltaic (PY) module parformance
testing and energy rating. Irradiance and temperature performance measurements and power rating)

WCOMBE 17025 OSwue TpeEoBa e K KOMMETEHTHOCTH WCNMTATENEHEE M KANKODOBOHHBY nabopaTo-
pei (ISOVIES 17025 General requirements for the competence of testing and calibration laboratories)

3 OBuwmHe NONoOKeHHA

OnUcandHbld HIDKE MeToa CCHOBAH Ha ToM daxTe, 4To HanpAMeMWE XonocToro xoga (U, ) conHesHbs
anenedTos (hoTonpectpalopartenaid] B 3aBUCHMOCTH OT TEMNERATYDEl MIMEHASTCA NPEdCcKasyebiy obpa-
3om. ECh9 HIBECTHEI HANPAMEHKME XONOCTOM X048 WCNBTHEIeMore 00palua & CTaHOAPTHEE YCNOBWAX WG
MEATAHHA (MNH B 3TANOHHEY YONOoBMAX) W TEMMISPATYPHEIA koad bWUAEBHT HANDAMEHHA O0Gpa3Ua, TO MOMET
BlTe ONEEOENEHa IKBABANESHTHAR TEMNEPATYRE WCNBETHEASMOMD 0Bpasua. Ha HanpAMeHKME XONSGCTOM Xoga
B ONPEegensHici CTENEH BNWAST IHEDMETHYECKAA OCEEIEHHOCTE, B CBATM C Y&l MOKET noTpebopaTecs Oo-
MNONHUTEMNEHAA KOPPEELHA B CooTEETCTRHM © M3K 860891, M3 npakTueK WaBecTHO, 4To ONpedeneHHe JKaM-
BANEHTHOW TEMNEgaType (3T) N0 HANOHEHHOMY B HACTOAWEM CTaHgapTe MeTogy obecnedveacT BontuyK
TOHHOCTL, Y8M ODYTHE MEeTOObl, TekM HE MEHEE, NOCKONLKY BENAYHHE TEMNSpATYPHONS KoadduuMedTa Ha-
NEAMEHXA W, DLICTRO NagaeT NpY aHepreTHHacion OCEEWEHHOCT Hike 200 Br/M?, D3HHBIR METDO CNEeqyeT
HEMOMNEI0BEATE TONBKO N JHEPrETHYECKOH OCRELLEHHOCTH BRIl 3TOMD NOpora.

Tak Kak, xak npapuno, onpegensHde 37 SENSETCA YacThio KOMINEKEE HCNbITAHHA N0 HAXOHIEHHID K
OUEHKE XADAKTEPHCTHE DOTOINSKTPHUYECKHY NpUBopoa, To NPeanonarasTca, 470 NPHeeIeHHEe B Dalgens
8 NapameTpbl NoNYHEHL B DaHes NPoBededHEE WCNelTaikas Qo onpedeneswa AT, Ecny a1oro caenako He
Beifo, To NapaMeTp paifena 8 HaxooATeA B NpoUecce onpegenadda 3T, KaK yEaiaHso B paifenax 7 4 8.

4 OBwmue TpeboBaHMA

a) Meneimeieaem i oToINesToHYecsd npribop Aoisas yOQoRNSTROPATE CNEgYIOWMM YCNOBHAM

~ 3ABACHMOCTE U, OT TeMNepaTypkd GonsHa GulTe NAHeAR0R B cOOTBETCTEWM ¢ M3K 60904-10;

~ ZABMCMMOCTE U, OT JHEDIETHHECKON OCBRLEHHOCTH GONMHE GhiTe NorapHbMUHecKo,

~ CONpPOTHENEHWE NpHBoRA DONKHO DkiTe AKTABHLIM, T3K K3K B NPOTHEONOMCHHOM CNYYae B DAINNYHEX
AuanasoHay Temneparyp ByoyT pasnudHse 3T,

— BEOAHOE CONPOTHRNEHWE NPUEDHa QOMKHO SETE AOCTATOUHD BRICOKMM, TAK KIK B NDOTHBONONOHHOM
CAYYAS B PAINWHHEY OWANAICHAY TeMnepartyp OynyT pasmvdHsie 3T Jaqqos TpeGoRauke BuINCNMASTCA 8
OTHOWEHKK BONELUKHCTEA OOCTYNHEN 8 NpCOa%e NPUEopoR.

b) Mameperus IHepreTHYeCckof CCEEWEHHDCTH JONHHE! NPOB0AUTECA © MCNONLICBEAHMEM ATANCOHHOTD
DOTOINSETDHYECKOTD NpHE0Da WNW NUpaHoOMeTpa. ITanoHHLIA Npbop QoMEeH ObiTh WaroTOBMEH M OTE3-
nubpoead B cooTeeToTEMM MOK 60904-2 CnelTpansHad YyacTEMTENEHOCTE 3TANOHHOMD NpHBopa OomHa
COOTEETCTROBATE CNEKTRansHoR YYECTEMTEMNLHOCTA WCNLITHEISMOrD oDpaiua, NUes CnegyeT BeNonHATE
KOPDeKLWD Ha HECOBNALEHWE CNEKTPaNLHOA YYBCTEMTENEHOCTH B CoOTRETCTEMN M3K 60904-7. B guanaao-
HE JHEQrETUHECKOR OCBeWEHHOCTI, B KOTOROM NPOBOAATCR MCTLITAHKA, ITANOHHLIR NEHEoD GONMEH KMETL
NUHERHYID 3ABMCHMOCTE TOKA KODOTHOTS AAMBIKAHKA OT IHEPIETUHECKOR OCREWLEHHOCTA. TTMHeAHOCTE Onpe-
OenseTcq 8 cooTBeTeTeMd ¢ MI3K 60804-10.

0NA WIMepeHAR NpW SCTECTEEHHOM CONMHEYHOM OCRELEHIN, B YCNOBWAX, KOrNa Nageque NpAMLEL Comn-
HEWHEE NYHER He ARNASTCA HOPMANEHEM K patodel NoBELEHOCTIA WK GNUaKHe K HOPMANEHOMY, DeKOMaHTY-
ETCA MCMONE30BEATE ITANCHHEA NRAWDGD TOM e TUNA 1 PaIMEepa, Y4TO ¥ WCNeTeB2eMEE NpuBopel. MK gna
crnydan QoToanesTpueeck s Mogyned 1 Garaped pesomesgyeTca HCNonbEIoeaTe MHOTCINEMEHRTHYD CODPKY,
COCTOALLYH W3 ITAMOHHOTD ANEMEHTA, OEPYHEHHOMD APYIAMIA JNEMEHTaMA (JEACTRYIOLAREA WK MyNAkamu).
B 2ToM Chy4Yae opnyc, EOHCTDYELUWA 1 repMeTHaauMa, fopMa, pastep | 3830060 N0MsHb GblTh TAKMMMA e,
KAK Y MOOYNer, RoTogee BYOyT HCNk TeIBaTECA.

B cootpetcTRMM ¢ MIK 60904-2 atanodue@ nprGop cHMTaeTocA COBNAgaIoWMM No CRekTPAanEHEM Xa-
PAKTEDUCTHHAM C MCNLITEIBASMEIM OGPaIUTM, BCMKA TEXHOMOSTHA MATOTORMNEHHA B0 ANEMEHTOR, KOHCTPYETHE-
Hil@ OCOBEHHOCTH ¥ MeDMETHIALWA TAKWE WE, KaK ¥ WCNeTeBagMoro ofpaita. B npoTHBHoM Cnyyas B npo-
TOKONS WCNBITAKKA GOMKHD BhiTh OTRAMEHD HECOBNAASHWE CNEKTDANEHEX XapAKTEDHCTHK.
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n PAMEBYAHHAE = HHKGTDFIHE I'I[.'IHEDFIHI MOTYT HMeETE Oy WEelTEEHHYH) JaBMCHMOCTE HEMpR¥MEHMA XONOCTOMN Kodd
O7 CNEKTRENEHOID COCTAdEd M2NYHaHAR, B 3TOM CiYHae JNA noNyHeHAR QOCTOBEDHbLY EE3yNbTdTo2 TFIEEHI'ETI'.?H BCNoNe30-
BdTE CMEKTOODEONCMETD.

¢) Pabodan NnopepxHoCTe MENBITHESEMOrS oBpaiua AomseHa GeiTe KoMNNavapHa padodel NoBepEHoCTH
aTancHHoro npwBopa B npegenax yrma =2°,

d) HanpAMeHyA W TOKK CRegyeT WAMepATe NPUESpaMKi © TOUHOCTRES 0 2% OT HANDAKEHWA XONOCTONS
XOQa W TOKA KODOTHOMD JaMuiEanns. [pK perdcTpagn anHe Heobxodumoe TIWatens e Bullpars guanaiod
HIMEpeHii. Nogrmodesie cNedyeT BeNONHATE HEIARHCHMEIRE NPOB0AAMH MAHKMATEHD BOIMOMHOA ANK-
Hil. Ecnv vonsiTsigaemeid olpaley ABNASTCA Mogynes, 4-NposogHoe NoOEoseHe QoresHS BaINoNHATECA K
KOHTAKTAM WY BREOOAM. ECNM MCNLITBAEMEN 0B0AT8Y ABRNARTCA INEMEHTOM, 4=-NPOBOOHOE NOGKMNKYEHHE
LOMKHD BRNONHATECA K KOMTAKTHLIM WAHAM JNEMEHTA.

5 MenbiTaTensHoe obopyaoBanue

OnAa nposegeHds “asMepesdia TpeSyeTcA cneqyolles oSopyacRaHME!

a) ITANCHHER DOTOINEETRWYECKHA NEKBoOD WNK NWPAHOMETD, COOTEETCTEYVIOWMA TpeBoBaHHAM, NpH-
BEOEHHEIM B pasfene 3, nepeducnesde bl

b} Mpubop, ofecneqMBaiowi BOIMOMHOCTE NECBEPKM KOMNINaHAPHOCTM paboury NoREpXHOCTER aTa-
MOHHOTS NPEMBOREE W MCNeTEBAEMOND 0SpaILUa B Npegenas yina =2°,

¢) OBopyAoBaHKe GNA WAMEDEHWA HANPRMEHKS XOMNGCTOMD X008 W, ecni HeolXoaMMo, TORS KODOTKOMS
AAMBIKAHKA C NOMPEWHICTEK He Bonee £0,2 %,

d) OGopyOoBaAHME ONA WIMEDEHWA TEMNEDATYPE G NOMPEWHOCTED He Bonee £170,

) CNesTpopaddomMeT, obecneyBaslL WA MaMepEHRE CNEKTRANBROMD DACNPEOENE WA JHEPreTHYECROH
CCEELWEHHOCTH B QHUANAI0HaR CNEKTPaNsHOA YYBCTEMTENLHOCTH MCNBITHBASMOMD SBPaILE W ATANCHHOM NEK-
Gopa, ecnik HeobxooMMel NONPABKA Ha HECOBNAOEHWE WX CREKTPANEHER XADaKTEPUCTHE B COOTRETCTEMK C
paznencw 3, nepedudcneHne b).

fi MmuTatop conqedHone nanyyerna knacca BEB wnM eeiwe B cooTeeTcTEMM ¢ MK G0204-0, unn vHo@i
MCTOMHKME WanydeHra. Pabodan 1oHa Wasepedki onwHa ObiTe paBHa WK SONsWEe 30HE, 33HRMaBMOR o=
NilTelBaeMeI 0DpaILom.

6 OnpegeneHWe 3KBWBANEHTHOW TEMNEPATYPbI

JKBHBANEHTHAR TemnepaTypa QOoTOINEKTPHYEcKOrD NPYGopa 8 KOHKDETHLIX YCNOBWMAK BblHWCNASTCA
M3 YPABHEHWA ANA OTOeNBHOMD INeMEHTa (NepeKona), onHCaIBAKLWME BM0 BONLT-2MNEDHLIE XapaKkTeRHCTHES
(BAX].

Pewan cicTesy yDEBHEHWA QNA HaNpAMeHnA xonocroro xoga U= L0, npu U, = U 1w 1=, = 0, nony-
HaeM JABHCHMOCTE, ONPEOENSIOWYH CEASE MEMOY DAINMHHBME SHASEHWAMK HANDAKEHHA XONOCTONS X008

HENeTRIBasMoro obpaaua

U, =umluu :T—Tu:l+aInE£ (1)

]

rae U, — HANpAMEHWE XONOCTOND X008 MCNLTeEaeMon oGpaiuna np ITAN0oHHEE YCNOBMAK: 3HEPreTHYECKDR
GCEELEHHOCTH B, U TEMNEPETYDRE HeNbIThIBaEMOn ofpasua T, B KE4acTRE ITANOHHBIX YCNORWA HAcTo BaiBK-
pawTeA CTAHGADTHLIE YCNOBMA WCNuTaudid [C¥ ) B cooteerctemn ¢ M3K 61215 n 61853-1: E.,,=1000 B/ e
M Toyq = 25 °C;

U, — HanpARkeHne XoNoCTor x00a uofsiTsisaemoro obpasdd npy aHepreTvyeckol oceeweHHocT E 1
TeMnepaType Mogyna T,

M, — TeMnapaTypHaii ko3 PULMaHT HaNPAMEHWA XONoSCTOND XO0a KonbiTeiBaaMorn obpajua;

1 = KOIPPHUWMENT IABUCUMOCTH HANDAMEHWMA KONOCTOMD XO0a 0T IHEDTETUHECKON OCEELGHHOCTH

¥ = U.:H _ U.“I |:2}

U, InE,(E’
e U, ., u U, . - HANPAKEHHWA NPW 0OMHAKOBOH TeMNEpaTyDe WCNbiTeiBaemMors obpaaua (T, = T,). HO NpM
DAIHE IHAYBHWAY IHEDIETHHECKON OCOBWEHHOCTH E; W £, COOTBATCTEEHHD.
JEBHBANEHTHAR TEMNERATYDa QOTOANEKT PULSCKDro NEMBopa onpefenaeTes Ui COOTHOLSHWA ANA pas-
NH4YKEE 3Hadednid U nonyyesdex no gopayne (1}, kak

EES
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-1-aln—

u axd 1}

BT =T=T,+

U
1 . E J 3

Mpuwedadne—pagnonaraercy, 410 NPOCTRAHCTEEHHEES M TEMNSPETYDHEE HEJEEHOMEDHOCTI NPW MEMapa-
HHl OBYX IHAYSHNE HANDAMEHWA XON0DCTOM X008 oguHakoew. Ecnk pacnpegensHss TEMNSPaTYDhl WA SHEQrETMYECKOR
CCERILAHHECTA HEPREHOMEPHD M PAANMHHD NPH ASMEEREHHA GBYX IHEYEHAR HANDAMEHAA QON0CTOM B008, BOAMOEHD No-
AEMNEHWE Manod oweiod 2 peiyneTaras onpeaenedHua 3T, 373 owmbsa CERIaHHA © TeM, 410 MOOENE SHEWBANBHTHOH
CHEMEl NPEANONATEEST DEEHOMEPHOCTE PACTIPEOEREHHR TEMNBDETYDE M SHEPMETHHECHON OCBSLEHHOCTH.

B tom cyqae, K0r0a vamepalva U, BeiNoniets B CTAHOARTHBI YENOBKWAKX HCNbTaMdit (CYI), akenea-
NeHTHAA TEMNEDATYDA MOKET BkiTe ONPegensHa no mopsyne

3TR=25C+ 1|2 _1_al )
o

n_
L1 1000 |
roe U, e = HANPAKEHKE XONOCTOMD Noga npw CYH,

YpapHeHHe ONA onpefenasdds 3T TecHD CRRIaHo © MeTomomM 1 cTaHaapTa O KoOppekurd BAX no TeMne-
paType W IHepreTieeckol ccaewenocTr. Kax onpegeneqe s M2K 80891, koadidUMenT o CBAZAH C KONKWYe-
CTBOM NOCNELCEATENEHO COBGMHEHHEE CONHEYHBIX ANEMEHTOR (NEpexonoa) B GoToaNeKTRUYECEom Nprbope
N a Taike ¢ koaddHyMeHToM B, onpedenfemisibg BEaK NPOWIBENSHne TENNoBOrs HaNpAKEHWA Ha roadidid-
UMEHT HEHJeansHoCT (c. M3K 61829). Takkum 0bpazonM, B COOTRETCTBMA C ITHMK CTAHOADRTAMH 3T MOMHD
Jandcate B BUOE
(L, xmlnEJ (5

U u E,

o ouxEl e 1]

AT3=T, +l
IIJ

roe B- NpousseaeHqde TeNNOBORD HAanpaEeHUs (NPUMEHASTCR SHaderne 25 BB, cooTRETCTRY WSS aGoonoT-
HoA TeMnepatype 300 K 1 koaddrumedTa HEMAeansHoCTH, BNA THOMYHOM AHaqerka KoapduureHTa He-
MoeaneHocTd 1.5 § » 38 B {ocw. M3K 61829).

Bwmecto otHoweHnA £, k £ B dopmynax (13, (3). (5) MoMH0 MCNONL308aTs OTHOWEHKME TOKOB KOpOT-
KOMD 3AMEKEHAA [ o K 0, KOTOPOR HAZLIBAGTCR sCamMooUeHkois. B aTom cnydae weolxogumo. 4Tode aa-
BACHMMOCTE TOKa EKODOTHOMND 33MLKAHWA WCNuITHBEaeMors obpasua Owna NAHeRHoR B COOTBETCTEMA C
MIK 60904-10. Takol Nogxol CYLWECTESHHD YNPOWAST BRINOMHEHWE WAMEDEHRA, NOCKONBRY MDH ITOM, N
CYLYECTEY, YCTPAHAINTCA TPeboBaHMA, CEAIAHHLIE © MAMEDEHHAMKY IHERTETUNECKON OCREWEHHOCTIH, 3 TakE
TpeGOBRHWE K COBMASEHWK CNEETRaNbHEX XADEKTEPHUCTAK 3TAN0HHOMS NEMBopa U MCNETERaeMoro obpasya.

7 MopAAOK MCNBITAHMA

7.1 OGwwre nonoweHMA

MamepeHiA BiNCNHAKTCA NWE0 B YCNOoBXAK 130a02EM0A ATANOHKOK QCEEWEHHOCT E,, nWBo npy npo-
HABONLMBIX AHAYEHHAK AHEDTETUHECKON CCBRWEHHOCTH C NOCNEQYIOLIMA NPHBEQEHWER NONYSEHHBEE DESYE-
TATOB K ITAMNOHHOMY IHAYSHKID JHEDIETHYECKDA OCBELWEHHOCTIA £,

7.2 MapagpeHnA B yCNOBHAX 3a0aHHOW OCEBLLEHHOCTH

a) ¥CTAHOBWTE ITANOHHEA NpRE0D BOAMOMHD BNWEE K HCNb TeIBASMOoMY 0BpaIny Takkum 06Qasom, 4To-
Gl paboyre NOBEPXHOCTH ITANOHHOTD NEpRiE0pa W MCNeITeBaEMOND 000a3Ua GhiNK KOMANAHAPDHE! B Npegdenas
YINa £2° W nepne oM EyNADHE NENADLLEEY HANYYe ik B NPegenax yrna nageqqn 227

MogknoqnTe HeobxoguMoe naMepHTensHoe obopyYLoBaHNE.

b Np# ROMOLLK ATAN0HKOMD NpUbopa YCTAKOBWTE IHEDTETHHECHY IO OCBELIBHHOCTE Ey.

C) Mamepsre OHOBPEMEHHD IHAYEHWA HANPREEHKA KONOCTOro xoga U, Woneimweasmone ofpaiga m
IHAYEHHE MIHOBEHHON IHERTETHYECKOW JCEEWEHHOCTH £ ECnK IHAYEHWA IHEPMETHHECKON OCBSLEHHOCTH
E; 1w E' oTni4aioTeA, To WaMepaidi clegyeT NposoaMTe K3k WIMEDEHKA B NDOUABSNEHEE YENOBWAK B COOT-
BETCTEWMH C 7.3 W C BRNONHEHKEM HEOEXODWMOR KOpPeKUMK. ECnd paszbpod aHaqeruid 3T, paccHHuTaHHoN Mps
E'=E; 1 npw nponaeoneHoi E°, cocrasnaer Gonee 1 °C, To cnegyet nponsBecTi EOpReruvie No aHepreTHye-
CKOM OCBELLEHHOCTI.
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d) OnpegendTe koadhhUUHMERT IJABMCHMOCTIA HANPAKEHHA XONOCTON ¥00a MeneTeeaemMors obpaaya ot
AHEDTETHHECKOH OCBSWEHHOCTH @ no Qopryne (2). Ona onpegens ia 3Tor napamMetpa JeobiogWMo npo-
BECTA MAMEDEHHA IHAYSHWA HANPAMEHHA XonocToro xo0a U, W U - Npi 00HHaK0R0H TEMIBpaType HChai-
Teipagmono obpaada (T, = T.) v 0Byx paNuHHEX YOOBHAK IHEPIETMHECKOH OCBRWeHHOCTH £, W E;, 00HAM W3
KOTOPLIE MOMET ObiTe TO4KE [E,. Ty

&) Ecnd napamerped, YEa3aHHLIEe B paigens 8, Heé WARECTHE (HE Bed ONpenenets paqes), NpOBeIHTE
HEOBXOOMMEIE MAMEDEHKA M DECYETE, KaK YEa3aH0 B paagensa 8.

fy PaccumtaiiTe 3T 8 cOOTEETCTEMM C pA3GENoM 6.

7.3 MamepeHrA B YCNOBWAK NPOMIBONLHOA OCBSWEHHOCTH

Ei} YCTAHOBWTE ITANOHHBIA NPHBoD BOIMONHD BNAKE K HCNbITeIBaa Moy COpaiuy TAkKe 0BDaI0nM, YT0-
Ok paboure NOBEPXHOCTA 3TANCHHOM NPMECPa 1 MCNETHEaeMore chpaua BeEne KoMNNaHapHE B Npegenax
¥Ina 22° | nepneHguEyNapHsl NagakWweMy WamyYeHHio B Npedenay yrna nagesna $2°,

MogenioyuTe HEGGROAWMMOE HAMEDHTENLHOE 0BODYOoRaHKE.

b} Matmepsre oOHOBREMEHHD IHAHEHMA HANPAKEHKA XonocToro Koda U, WonsTesasmoro obpaala |
IHEHEHWE MIHOBEHHOW 3IHEPMETHYECKOR OCBELLEHHOCTH £

o) Mpueeoure asaqesks U, K SHAYEHAD JHEPIETHYECKDN OCEBEWEHHDCTH E,.

d) OnpegendTe £oadhMUHaHT IZEUCHMOCTIA HANPAKEHWA XONOCTOM ¥00a WenTeBaeMors obpaala or
IHEQTETHYECKDN CoRaWarHocTH @ No dopmyne (2). Ona cnpegenedna 3Tore napaserpa Heobxodums npo-
BECTH MAMEDEHHA IHAYEHWA HANPAMEHHA KonocToro Xoga U, W U, NpH 0OHHEK0B0H TeMNepaType Monui-
TeiBaemoro obpaaua (T, = T.) v 0By paanuHHe YOOBHAK IHEPIETUHECKOR OCORWEHHOCTH £y 1 E,, 0OHAM K3
KOTOPE MOMET DLiTe To4KA [E,. T

2} Ecnd napasmeTpr, YHAIaHHLIE B pasgens &, He MagecT el (He DNy onpegenstel padee), NpoaeuTe
HEODXOOMMENE MAMEDEHHS M DACYETE, Kak yEalaHo B paizgena 8.

Ty PaccurTaiTe 3T 8 COOTBRTCTAMM C pasgenomM 6 gnA sHadedni S, n £

Ecnd pasbpoc paccHMTaAHHEX IHa%eHWd 3T cocTagnaer Gonee 1°C, NpoBeaMTe KODDEKLMKD NO IHEpne-
THUECEOH OCBELWLEHHOCTIA

8 OnpegeneHKe pac4eTHbIX NAPAMETPOB

Ana BenonHesna pacdeta AT, KpOMEe NapaMeTpon, HIMEPDEHHBIX COMMACHD METOLY, YHAIAHHOMY B paa-
gene 7 HacToAWErD cTakdapTa, HeoBxodHMel CREdyWKe NagameTprl

a) TesmnepaTypHbid KoaEUUWEHT HANDAEMEH WA XONOCToro xoga M. KoadduunenT MomeT GulTe onpe-
DENEH NO JaHHBIM WAMEDEHEA THNAYHOTS ONA ACNETEBAEMOMD OORAZLA ANCMEHTA WK MOAYNA B COOTRET-
CTEWE © M3K 60591,

Hanpasexwe xonocTomn xoga U, . wenwiTelgaevoro ofpaiya nps aTanoHex yenosuwax (E,. T, Ha-
NpANEHAE ONPEJenAETCA B COOTEETCTEMK © MAK 80904-1 ana conHedHors anemMedTa, chBopkM CONHEYHbIX
IANEMEHTOE WNKW DOTOINEETRHYECEOTD MOOYNA ¥ B coOTEETCTEMH ¢ M3K 61829 - nns doToanakTpuYeckon
Gataper. B Ka4ecTBe ITANOHHBX YCNOBHE Y3cTo BuiSMpaKToA CTAHOAPTHEE YCNoBWA WonuiTaduh (CYH) o
COOTEaTCTEMK ¢ M3K 81215 1 61853-1! E,,=1000 Brim® Tryy=25°C.

9 MNpoTokon MCNbLITAHHUA

MpoTOKON HCNRITAHKEA © MIMEDEHHBIMA NOKAZATENAMKE XAPAKTEDHCTHE W PesyNeTATAMME HCNLITAHKA
opopMNAETCA OpTrasKIaUMeRn, NPoBOOMBLUEH MCNEITAHKA, B COOTRETCTEMK CO CcTadgapTom WMCOMSK 17025,
MpOTOKON WCNEITAHHR JOMEEH CONSp¥aTe CNeqyWMe GaHHEIe,

a) HanMEHTBAHKE oKYMEHTA,

b) HAHMEHOBAHKE W AJPEC WCNHTATENEHON NA0OEaToPHUY K MECTO, r0e DeUK NPOBEOEHE: MCNBITAHKA,

C) YHHUEANEHYIS WOSHTHEAKALMD NPOTOKONE W KawOoR CTPaHWUB,

d) HAMMEHOBAHKE W A0PEC IAKAIHMKA,

2) onMcanue ¥ maeHTdmEauna obpasya (conuedHsiA anemedT, chopka consedHuly anemMeHToR, foTo-
INEKTPUHBCKRA MOQYNE WM GaTapen W3 OQHOTANHBIX MOOYMEA);

fy onUcaHKe YenoBui MonbITaHUA (NEE SCTECTRBEHHOM WM WCKYCOTREHHOM CCRSLIEHKK, B NOCNegHEM
CNYSaE TANKE NPHBCOKTCA KDATHOE ONHUCAHWE W KNACC MMWTaTopa);

g} JaTY NONYYeHHA HCNeITaHHOM 0Dpai3ua ¥ 2aTy(sl] KANUSROBKA W HCNRITAHKE (ECNW HeoDxoauMa);

h) CoBNEyY Ha METOO OTEOPa MCNBTaHHLIX oGpasucs (Bcnd TAKDBOW NDOBSOMNCAY,
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i} CNACAHWE MCNONLIOBAHHEE BMETOA08 KAMWEPOBKN W WCNLITAH KA,

i} ONHCAHKA BoEX OTHNOHEHHE, JONOMHSHHN WM KCKMOYeHWA B NPOUeayDax NpoBeae A Kandbpoaxa
W HCNETAHANE, 8 Takse nofan uHas MigopMalHa, OTHOCALAACA K KOHEPETHOA Npousype KanvBpoBki Wi
HAMEDEHHIA, HANPUMER, ONUCAHWE YCNOBKEA OEPYEAIOWEA cpeisl;

k) onucaHue MeToaos CnpefaneHia MCKOOHBE NapaMeTpos!

I} onucaHue PEIYNETATOR HCNBITAHMA KW OUSHKE NOFDELUHOCTA NONYYEHHEIX B HCTBITAHKAY DEIyNETATOR,

M) AoMEEHOCTE W NOANKCE, NAD0 PaBHOLE HHYRY HOEHTHEMEKALKID MALY, OTBEYAKWMY 33 COOepsaHwe Npo-
TOKOMNA MCNBITAKKMA, 3 TS gaTy ero nyGnueagme,

) NONoHEHKE O TOM, 49T0 NoNYYeHHBIE PEYNETATE OTHOCATSA TONBED K HCNbITAHKOMY obpaidy,

O] NONOKEHHE O TOM, 4TO OaHHER GTHET of WCNBITAHKMEX HE MOKET ObiTe BOCNPOMIBEOEH HHaYe KAk
MONHOCTER DES NHCEMEHHOMND PAIDEeWeHHa oNyONHECEaBWER ero nabopaTopkK,
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Mpunomxexwe 0A
[cnpasoqHoe)

CeeeHMA O COOTEBETCTEBMH COLINOYHBLIX MEMOYHAPDOAHLIX CTAHOAPTOR
CCLINOYHLIM HALWOHANBHEIM CTAHgapTaM PoccHickod Pegepauum
(¥ OERCTEYHIWMM B ITOM KaYECTBE MEKIOCYAAPCTEEHHLIM CTAH4APTaM)

TaBGnwua OA1

OHOAHFMEHNE CCENDAMHDIT
Crenemne
MEFIFHARaaHDro DEoaHaqeE HBE 1 HAMMEHOBRHAE COOTOETET EYHALEND HAUAIHINLHDTD STIOHLRETH
CODTOSTCTANRA
CTAHOOE T
PEK GOED1 MOCT 288TE-81 (M3K 881-87) foTosnekTprqecese npuiopw va
Mo ERPMCTAMMHYSCEOM KpamBna. MaTtogued ROppeELHe No TEMNEpaTyEE 1
OBNYYEHHOCT DE3YNETATOE HAMEDEHKA BONET-AMNSPHOA XHRAKTERH-
CTHEH
PA3SK Gl -1 MOD MOCT 285977-91 (M3K 904-1-87} daroanskrpr-eckie npricpel. Yacms
1. MamepednA hoToanS T EHYECHAY BONET-2MNSPHBIE XaRaETERHCTHE
RS GOa0d-2 MOD MOCT P 5070554 [MIK 904-2-80) SoroanesTper+ackie npHbopel. Yacms
2. TpabosaHMR K STANOHHEIM CONHEHHEIM SNEMEHTEM
BSK Goa0d-T - :
BASK GOA0d4-10 oT FOCT P MK G0904-10-2013 Mpebope homoanagTpr-saceie. MacTe
10, Metogs onpagenedun NHHEABOCTH XADaKTapHCTHE
BSK 61215
MISK 61829 MOCT P M3K 61829-2013
10T Barapew QoTOINENTPAHECHNE K3 KDHCTENNMHECKDTD KPEMHAR. Fasea-
pEHWE BONET-SMNERHLIE XEPEETERHETHE B HETYDHEX YyONOSKAK
RESK G1853-1 FOCT P KK 61853-1-2013 Mogyne deoTosnakTprysackne, Onpane-
0T NEHWE pEO0HWY CEPAKTEPHCTHE W SHERMETHSECHER OEEHEE. YacTs 1.
Mamepedre pabods BPAKTERHCTHE B J2BMCHMOCTA OT TEMDSRETYDE
W SHSRTETHHECHOR OCESIWBHHOCTH. HOMWHANEHER MOWHOCTE
WCOMEE 17025 oT MOCT MCOYMEE 17025-2009 Odwre TpeboBaHNA K KDMIETEHTHOCTH
WMEN=TATENRHEX W HanwiposddHss nabopaTopun
* CoOoTBETCTEYHWMA HEUMOHENBHBIA CTARGEET OToyToTEYET. Jo B yTEepHOEHHA PEKOMEHSYETCA MCNONEI08aTE
MEREE0S HE PYCCKMA RILIK OSHHOMD MEXOYHAPROAHOM CTaHOSPTA.
Mpuumedadne — B HACTOAWSA TABNMLE HENDANLIIBAHE CNEOYKIWWE YoNOEHEIE ODO0ZHAYEHNA CTENEHW COLT-
BETCTEMA CTAHOAPTOR:
- 10T — HOSHTWHES CTRHORPTE,
- MOD — mopsubUNpOBRHHEIS STEHAEPTE.
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Bubnuorpadgna

[1] MZK 20881 MNMpuiops QOTOSNEETPYHECKBE M3 FRUCTANNMHECKOMD KPEMHWA. KOppekusA BansT-aMnepHeE Kapasra-
PHCTHE N TEMOEPATYRE M SHERMETWHECKDNA oceawerHocTy (IEC 0881, Pholovaltaic devices of crystaliine silicon!
Procaduras for temparature and iradiance cormections o maasured curmant voltage characteristics)

[2] M3K GO304-10 MNpubope drotoansTpu<acene. Macte 10, MeToge onpagenedisA NEHEAHOCTH XapakTepncTae ([EC
B0S04-1 02009, Photovoltaic devices — Parl 102 Methods of linearity measuremsant)

[3] BAZH B0%04-2 Mpebope doToanexTpraacnes. HacTs 2. TpeDoBaKHA K 3TENOHHEIM CONHEMHEM 2nawesTan (IEC G0304-
2, Photovaoltaic dewvices — Part 2: Heguirements far raferance solar calls)

[#] M3HK 60804-T MNpubope dromoanesTpy=ackns. Macte 7. PacteT cnesTpansH=X NoNpasok nopw kasmeparnax (IEC G0904-
T. Photowallaic devices — Parl 72 Computation of speciral mismalch cormaction for measuremants of photovoltaic
davices]

[6] M3K 60904-1 Mpubopel dotoaneTpesaceds, Hacte 1. Mamepeds sonsT-amMnepHelx xapakraprctrr ([EC G0%04-1,
Photovoltaic devicas — Part 1: Measurement of photovaliaic current-vollage characteristics)

[G] M3K G1828 Barapaw hOTOSNSETRAHESKME M3 KPMCTANMAYSCKOM KDEMHWA, Hameparme soneT-aMNepHbIE sHpRaETE-
PHETHE B HETYPHEIX yonoBwax ([EC 81829, Crystalline silicon pholavedtaic (PV) array — On-site measuramant of -4
characteristics)

[T] M3 61215 Mogyne thoToanasTpHSEcHE HE2EMHELE U3 KPMCTANMMHEchond spamads. Meroge voneimanmid (IEC 61215,
Crystalline silicon terresirial phatovalizic [PY) modulas — Dasign gualification and {ype approval)

[B]MFE 61853-1:2011 Mogyrw doroanesTprHecsra. OnpegansHye paboqEs XapanTepucTHl 1 SHEpTeTHHEGHER OUSHED.
Yacte 1. Mamepedne paboumy XapakTEepHCTAR B J8BMCHMOCTH OT SHEPTETHHECHOR OOBRLEHHDGTA W TEMNBPETYE.
HomuHanssaa smowrHocte (IEC 61853-1:2011, Pholowodtaic (PV) module performancsa testing and enargy raling.
Irradiance and temperature performance maasuramants and power rating)

[8] MCOMMEE 17025 Ddwme TpeboRaHUA K KHOMNETEHTHOCTIA WCNEITATENEHEX W EEMMDpoRo-Hex naboparoped (|S0EC
17025 General requiraments for the compstence of tesling and calibrabion laboratoniss)
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VK 697.322:006.354 OKC 27.160
KnioueBEkie crnodsa: npubopbl OTOINEKTDHHECKWME, JIKBHBANEHTHAA TEMMNEDATYDA, HaNpAMEHWE XOonocToro
xooa
]
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