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MpeaucnoBue

1 NOANOTOBNEH locyaapCTBEHHbIM HAy4HbIM ydpexaeHuem «Bcepoccuiickuini Hay4Ho-uccnegosa-
TenbCKUi UHCTUTYT anekTpudukauun cenbckoro xo3sancrea» (BUIOCX) Ha ocHOBE COBCTBEHHOIO ayTeHTUYHO-
ro NepeBo/la Ha PYCCKUIA A3bIK MEXAYHAPOAHOrO CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum KOMUTETOM NO ctaHgapTtusaummn TK 039 «3HeprocOepexeHune, sHepreTuye-
ckas ahPEeKTUBHOCTb, SHEPrOMEHEIKMEHT»

3 YTBEPXKOEH W BBEOEH B JEMCTBWE Mpukasom deaepansHOro areHTCTea no TEXHUYECKOMY pe-
rynupoBaHuto u metTponorun ot 05 aekabpsa 2013 r. Ne 2162-ct ¢ 01 aHBapsa 2015 r.

4 Hacroswmii cTaHgapT MAEHTUYEH MexayHapogHomy ctanaapty MOK 60904-5:2011 «Mpubopsbl poTo-
anekTpuyeckne. Yacte 5. OnpegeneHne KBMBANEHTHOW Temnepatypbl METOAOM U3MEPEHUS HaNpPsHKeHUs
xonoctoro xoaa» (IEC 60904-5:2011 «Photovoltaic devices — Part 5: Determination of the equivalent cell tem-
perature (ECT) of photovoltaic (PV) devices by the open-circuit voltage methody).

HanmeHoBaHMe HaACTOALLEro cTaHfapTa U3SMEHEHO OTHOCUTESNIbHO HAMMEHOBAHMA YKa3aHHOTO Mexay-
HapoaHOro crangapra ansa npuseaeHus B coorsercrane ¢ FOCT P 1.5-2012 (nyHkT 3.5).
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cmaxOapmsi». B criywae nepecmompa (3ameHbl) uriu OmmeHb! Hacmosweao cmaH0apma coomeemcemeyrouwiee
yeedomneHue 6ydem onybnuxkoeaHo 8 bnuxaliluem abirycke UHOPMayUOHHO20 yKka3damens « HayuoHarnbHble
cmaHOapmbil». Coomeemcmeyiouias UHgopmayusi, yeedOMIeHUe U MeKCMbl pa3Melalomess makxe e
UHOpMayuoHHOU cucmeme obuje2o nonb3oeaHusi — Ha oguyuanbHom cailime dedepanbHoz20 azeHmemea
10 MEXHUYECKOMY pe2ynuposaHuio u Memposnoeuu e cemu ViHmepHem (gost.ru)

© CraHpaptuudopm, 2014

Hacroaumi craHaapt He MOXET GbiThb BOCMPOM3BEAEH, TUPAXKMPOBAH W PACNPOCTPAHEH B KaYeCTBe
ocuumansHoro usaanus 6es paspelueHus degepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHUIo U Me-
Tponoruu



rOCT P M3K 60904-5— 2013
BBeneHue

Mpun ncnonb3oBaHUM ANsi onpeaerieHusl TeMnepaTtypbl hoTOSNEKTPUYECKUX NPMBOPOB B YCINOBUAX €CTe-
CTBEHHOTO M MOCTOSIHHOTO UCKYCCTBEHHOIO OCBELLIEHUS AaTUMKOB TEMMEPATYPbI, TAKUX Kak TepMonapbl, BO3HU-
KaloT AB€ TPYAHOCTU. Bo-NepBbiX, HA MOBEPXHOCTU MOAYNSA HAGMNIOAAETC 3HAUYUTENbHLI pa3bpoc 3HaYeHuI
TeMnepatypbl. Bo-BTOpbIX, B CBA3U C T€M, YTO HENOCPEACTBEHHbIN AOCTYN K COMHEYHbIM 3MEMEHTam OTCyT-
CTBYET, AATUMKK KPENATCS K ThINIbHOW CTOPOHE MOAYNS, U Ha U3MeEpPSieMyI0 TEMNepaTypy OKa3blBaeT BIMSHWE
TENSIONPOBOAHOCTb MaTepmanoB KOHCTPYKLMK, ThiflbHOWM CTOPOHbI M KOHTaKTOB. 3TU TPYAHOCTM elle bonee
BO3pacTaloT NpW ONpeAeneHnn Temnepartypbl hOTOINEKTPUUECKOrO Npubopa B XOAE€ HATYPHbLIX U3MEPEHUI
XapakTepucTuk 6atapei, Koraa CONHEYHbIE SNEMEHTbI MOTYT UMETb CROXHO Onpeaensiemyio, CyLeCTBEHHO
pasnUYHyo TEMNEPATYPY, U ONPEaenUTL CPEAHIOI TEMNEPATYPY SrIeMEHTOB (NePexoa0B) He NPeaCTaBNAeTcs
BO3MOXHbIM. 3Ha4eHne U3MepeHHOM B 3TOM Criyyae Temneparypbl He OyaeT oTpaxkaTb peanbHOe 3HaYeHue
Temneparypbl, onpeaensioLlein paboune xapakTepucTuki npubopa u ee BNMsHMe Ha U3MEepeHne napameTpoB
npubopa. 3T0 MOXET NPUBECTH K CYLLIECTBEHHBLIM OLUMOKaM Npyu NPOrHO3UPOBAHUM, pacyeTax U SKCnnyaTauum
choTo3NEKTPUYECKUX NPMBOPOB U CUCTEM Ha UX OCHOBE. Hanbonee ToYHbIe pesynbraThl AOCTUIAIOTCA, Korga
UCMONb3yeTCA 3KBUBANEHTHAA TEMNEpaTypa 3NeMeHTa, HaWAeHHaa METOAOM, YCTaHaBNMBAEMOM B HACTOS-
LieM cTangapre.

JkBuBaneHTHaa temnepartypa (3T) — Temneparypa, Npu KOTOPOW, NPU NPOYUX PaBHbLIX YCIOBUSIX, Y
cboToanekTpuieckoro npubopa Te xe paboune xapakTepucTUKu, a Temneparypa 3NeKTPOHHbIX NepexoaoB
0/1JMHAaKOBA.
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HAUMWOHANBbHBIN CTAHAAPT POCCUUCKOWN SGELJEPALUUMN

NMPUBOPbI ®OTOJ3JNIEKTPUYECKUE

Yactb 5
OnpepeneHue 3KBUBANEHTHOW TeMNepaTypbl METOAOM
U3MepeHUs HanpsHKeHUA XONoCTOoro xoaa

Photovoltaic devices.
Part 5.
Determination of the equivalent cell temperature of
photovoltaic devices by the open-circuit voltage method

DNara BBegeHnsa — 2015—01—01
1 O6nacTtb NPUMeEHEeHUnA

HacrosAwuin ctaHgapt pacnpocTpaHsaeTca Ha hoToanekTpudeckue npubopbl U yCTaHaBAWBAET npea-
MOYTUTENBHBIA METOA OnpeseneHnss 9KBuBaneHTHON Temnepatypbl (OT) doToanekTpuieckux npubopos, uc-
nonb3yemblid AN OLEHKW UX TENSOBLIX XapakTepUCTUK, OnpeaeneHns HOMMHanNbLHON paboyen Temneparypbl
(HPT) 1 npuBeaeHMs U3MepeHHbIX BOMbLT-aMNePHbIX XapakTEPUCTUK K ApyruM Temneparypam. CtaHaapr pac-
NPOCTPAHAETCA Ha COMHEYHbIE SNIEMEHTbI ((hOTOINEKTpUYECKUe npeobpasosarenu), COOPKU CONHEYHbIX 3ne-
MEHTOB, (POTOBNEKTPUYECKME MOAYNU, (DOTOINEKTPUIECKUE BaTapen n3 O4HOTUNHBIX MOAYIEN.

Hacroswwmii ctaHaapT pacnpoCTPaHAETC Ha NMUHENHbIE NPUBopPLI ¢ norapuMUIEeckoi 3aBUCUMOCTbIO
HaNPSHXKEHUS1 XONOCTOr0 XOAAa OT 3HEPreTMYECKOW OCBELLEHHOCTH. HacToAwmi cranaapt NPUMEHUM KO BCeM
TEXHOMOMMAM M3roTOBMEHNS (POTOSMNEKTPUYECKMX NPuBOpoB, HO NPU 3TOM HeobxoauMo ybeauTbCs, YTO Ha U3-
MEPEeHUs HE BO3AENCTBYIOT HUKAKUE HEM3BECTHBIE (hakTopbl. McnbiTaHne ABYCTOPOHHUX NPUOGOPOB MOXET OT-
nuyaTbesa npoueaypon N3MepPeHna TemMmnepaTypbl n TpeboBaTb cneynanbHOW METOAUKU U3MEPEHUN.

2 HopmaTuBHbI€ CCbISIKN

B HacToALleM CTaHdapTe Ucnonb30OBaHbl HOPMaTUBHbLIE CCbINKW HA NPUBEAEHHbIE HUXE CTaHAapThl.
Ins aatupoBaHHbIX CCbINIOK NMPUMEHSAETCA TONMbKO yKasaHHOe u3aaHue. [ns HeaaTUPOBaHHbIX CCbINOK NMpU-
MEHSIETCS NOCnegHee u3gaHne ykazaHHOro ctaHaapra (Co BCEMM MonpaBKkamu).

M3K 60891 Mpubopbl hoTOINEKTPUYECKUE U3 KPUCTANNNYECKOTO KpEMHUS. KOppeKLus BONLT-aMNepHbIX
XapakTepucTuK no Temneparype u aHepreTudeckoi ocsereHHoctu (IEC 60891:2009, Photovoltaic devices of
crystalline silicon/ Procedures for temperature and irradiance corrections to measured current voltage char-
acteristics)

M3K 60904-1 Mpubopsl doToanekTpudeckme. Yactb 1. MamepeHue BOMbT-aMMNEPHBLIX XapakTe pUCTUK
(IEC 60904-1, Photovoltaic devices — Part 1: Measurement of photovoltaic current-voltage characteristics)

MO3K 60904-2 Mpubopsl hoToanekTpuyeckue. Yactb 2. TpebGoBaHWA K 3TANOHHBIM CONHEYHbLIM NEMEH-
Tam (IEC 60904-2, Photovoltaic devices — Part 2: Requirements for reference solar cells)

MO3K 60904-7 Mpubopel oToanekTpuieckue. Yactb 7. PacyeT cnekTpanbHbIX NONpaBok npu usmepe-
Husix (IEC 60904-7, Photovoltaic devices — Part 7: Computation of spectral mismatch correction for measure-
ments of photovoltaic devices)

MO3K 60904-10 Mpubopbl poToanekTpuyeckne. Yacts 10. MeToabl onpeaeneHns NMHERHOCTU XapakTe-
puctuk (IEC 60904-10:2009, Photovoltaic devices — Part 10: Methods of linearity measurement)

M3K 61215 Moaynu dhoToanekTpuyeckne Ha3eMHble M3 KPUCTannMyeckoro KpemHusi. Metoasl uchbl-
TaHuii (IEC 61215, Crystalline silicon terrestrial photovoltaic (PV) modules — Design qualification and type
approval)

MO3K 61829 Batapeun )0TOINEKTPUHECKME U3 KPUCTATNNUYECKOTO KpeMHUS. IBMepeHue BonbT-aMnepHbIX
XapakTepucTuk B HaTypHbIX ycnoeusix (IEC 61829, Crystalline silicon photovoltaic (PV) array — On-site mea-
surement of |-V characteristics)

N3paHue oduumanbHoe
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MO3K 61853-1:2011 Moaynu chotoanekTpudeckue. OnpeaeneHue pabounx xapakTepucTuk U SHepreTu-
yeckasi oueHka. Yactb 1. MamepeHune paboumx xapakTePUCTUK B 3aBUCUMOCTM OT 9HEPreTUYECKON OCBELLIEH-
HOCTM U Temnepatypbl. HoMmHanbHasa mowHocTb (IEC 61853-1:2011, Photovoltaic (PV) module performance
testing and energy rating. Irradiance and temperature performance measurements and power rating)

MCO/M3K 17025 ObLume TpeboBaHMsl K KOMMNETEHTHOCTHU UCTILITATENbLHBLIX U KANUBPOBOYHbLIX Naboparo-
puii (ISO/IES 17025 General requirements for the competence of testing and calibration laboratories)

3 O6wue nonoxeHust

OnuncaxHbIil HIKE METOA OCHOBAH HA TOM (paKTe, UTO HanpsbKeHWe XonocToro xoaa (U,,) CONHeYHbIX
aneMeHTOB (hoTonpeobpasoBaTteneil) B 3aBUCMMOCTU OT TEMNEPATYPbl M3MEHAETCH Npeacka3yeMbim 00pa-
30M. ECnun n3BeCTHbl Hanps>keHne XO0noCTOro Xo0Aa UCMbITLIBAEMOro obpasuya B CTaHAAPTHLIX YCNOBUAX UC-
MbITaHUM (MMM B STANOHHbIX YCNOBUSX) U TEMNEPaTypPHbIM KO3(PULUMEHT HanpskeHna o0pas3ua, TO MOXET
GbITb ONpeaeneHa SKBMBaNeHTHas TeMneparypa UCnbITbiIBAEMOro obpasua. Ha HanpspkeHue X0focToro xoaa
B OMpeaeneHHON CTeNneHn BNUSET SHEPreTuyeckasi OCBELLIEHHOCTb, B CBSI3N C YeM MOXET noTpeboBarbcs ao-
nofHuTEenNbHas Koppekuus B cootsetcteun ¢ MOK 60891. U3 npakTuku u3BecTtHo, YTo onpeaeneHue dKBU-
BaneHTHON Temnepatypbl (3T) MO M3NOXEHHOMY B HACTOSLLEM CTaHAapTe metogy obecneunBaeT OOnbLUYIO
TOYHOCTb, YeM Apyrme MeTodbl. TeM He MeHee, MOCKOMbKY BENMYMHa TeEMNepaTypHoOro koadduumneHTa Ha-
NPSHKEHNUA Xy ObICTPO NaaaeT Npu SHEPreTUHECKO OCBELLEHHOCTY Hibke 200 BT/M2, AaHHbIN METOA cneayer
MCMNONb30BaTh TOMbKO NPU SHEPTETUYECKOW OCBELLEHHOCTM BbILLIE 3TOFO MOpora.

Tak Kak, Kak npasuno, onpegenedme 3T ABNAETCA YaCTbIO KOMMIIEKCA UCMbITAHMI NO HAXOXAEHUIO U
OLIEHKe XapaKTepUCTUK (POTOINEKTPUYECKUX NpMOOPOB, TO NPEeAnonaraeTcs, YTo NpMBEAEHHbIE B pa3sfene
8 napaMeTpbl NONy4YeHbl B paHeEE NPOBEAEHHbLIX UCTIbITAHUAX A0 onpeaeneHna 3T. Ecnu aToro caenaHo He
6bINno, TO NapameTpbl pasgena 8 HaxoaaTcs B npouecce onpeaenenus 3T, kak yka3aHo B pasgenax 7 m 8.

4 Obwue TpeboBaHusA

a) McnbiTbiBaeMbI DOTOIMEKTPUYECKMIA NPUOOP AOMKEH YAOBNETBOPATL CNEAYIOLUMM YCNOBUSIM:

— 3aBUCUMOCTb U,,, OT TEMMEPATYpbl AOMKHA ObITb NUHENHON B cooTBETCTBUM ¢ M3K 60904-10;

— 3aBUCUMOCTb U,, OT 9HEPreTUYECKOH OCBELLIEHHOCTN A0MKHA ObiTb Norapud)MUIECcKoN,

— conpoTtuerieHne npubopa 4omkHO GbITb aKTUBHBLIM, TaK Kak B MPOTUBOMNONOXHOM Cry4ae B PasfuYHbIX
auanasoHax Temnepartyp 6yayt pasnuuibie 3T;

— BXOZIHOE COMpPOTUBIEHNE NpUBOpPa AOIMKHO ObITb JOCTATOYHO BLICOKUM, TaK KaK B MPOTUBONOMOXHOM
cnyyae B pasnuyHbIX AuanasoHax Temnepatyp OyayT pasnuuHblie OT. [laHHOoe TpeGoBaHWe BbINOMHAETCA B
OTHOLLEHMM BONbLUMHCTBA AOCTYMHbLIX B NpoAaXe npubopos.

b) N3amepeHuna aHepreTM4eckon OCBELLEHHOCTU AOMKHbI NPOBOAUTLCA C UCNOMb30BAHUEM 3TANIOHHOIO
cdoToanekTpuyeckoro npubopa unu nupaHoMeTpa. STanoHHbIA NpMOoOp AOMKEH ObiTb W3rOTOBMEH U OTKa-
nubposaH B cootBeTcTBUMM M3K 60904-2. CnekTpanbHas YyBCTBUTENbLHOCTL 3TAfIOHHOrO npubopa aosmkHa
COOTBETCTBOBATb CMEKTPanbHON YyBCTBUTENBHOCTU MCMbITbiIBaEMOro obpasua, nubo cneayer BbiNOSHATH
KOpPEeKLUUIO Ha HECOBNAAEeHWE CnekTpanbHON YyBCTBUTENLHOCTU B cooTBeTCcTBUM MOIK 60904-7. B ananaso-
He BHEepreTM4ecKoin OCBELLEHHOCTU, B KOTOPOM MPOBOASITCS UCTbITAHUSA, 3TANOHHbLIN NPUOOP AOMKEH UMETL
NMHEHYIO 3aBUCMMOCTb TOKA KOPOTKOTO 3aMblKaHUsI OT SHEPreTuYecKoi 0CBELLEHHOCTU. JIMHEWHOCTL onpe-
nensietca B cootseTcTBun ¢ MOK 60904-10.

Onsa n3amepeHuin npu eCTECTBEHHOM COJNTHEYHOM OCBELLIEHWU, B YCMOBUSAX, KOrAa NageHue NpsmMbIxX COn-
HEYHbIX NyYeil He ABNSETCA HOPMarnbHLIM K pabovei NOBEPXHOCTU Unu BNU3KMM K HOPMasnbHOMY, PEKOMEHAY-
€TCA NCNONbL30BaTh STarloOHHLIA NPMBOP TOrO e TUNa U pa3Mepa, YTo U UCTbITbiIBaemble npubopbl. Unu ana
cny4as (poToanekTpuyeckux moaynei n 6arapein pekoMeHAYeTCA UCNONb30BaTb MHOTO3NEMEHTHYIO COOpKY,
COCTOSILLYYIO U3 3TarlOHHOTO 3MEeMEHTa, OKPY>XEHHOTO APYIMMU SrieMeHTaMm (AeNCTBYIOLMMU UM MYTsHKamu).
B aTtom cnyyae kopnyc, KOHCTPYKUMS U repmeTusaums, oopma, pasmep u 3a30pbl 4OMKHbI ObiTb TAKUMM XKeE,
Kak y Moayrnei, koTopble ByyT MCMbITLIBATLCS.

B cooTtBerctBum ¢ MOK 60904-2 aranoHHbIi NpubOp cYMTaETCA COBNAAAIOWMM NO CNEKTPanbHbIM Xa-
PaKkTEPUCTUKAM C UCTILITLIBAEMbIM 00Pa3LIOM, €CNU TEXHONOTUS M3TOTOBIEHUS €70 9NEMEHTOB, KOHCTPYKTUB-
Hble 0COBEHHOCTU U FrepMeTU3aLms Takue Xe, Kak y UcnbiTbiBaemoro obpasua. B npotusHoM cnyyae B npo-
TOKONE UCMbITAHUN JOIPKHO ObITh OTPAXKEHO HECOBNAAEHUE CNEKTPAaNbHbIX XapaKTe pUCTUK.
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n pnMmeyYyaHUne— HeKOTOpre I'Ipl/l60pbl MOryT UMETb CYLLIECTBEHHYIO 3aBUCUMOCTL Hanps>KeHUA XornocToro xoaa
OT CNeKTparibHOro coCraBa U3ny4eHus, B 3TOM cny4ae ana nofydyeHnA O0CTOBEPHbIX pe3yrnbratoB Tpe6yeTc;| Ucnonb3o-
BaTb CNeKTpopaguomMeTp.

¢) Pabo4yas noBepxHOCTb UCMbITLIBAEMOro 06pasua AormkHa ObITb KOMNNaHapHa paboyen NOBEPXHOCTU
aranoHHoro npubopa B npegenax yrna +2°.

d) HanpspkeHus u Toku cnegyet usMmepatb npuéopamm ¢ TOUHOCTLIO £0,2% OT HaNPSDKEHMS XONOCTOro
X0Aa U TOKa KOPOTKOro 3amblkaHusA. [pu permcrTpaumm AaHHbIX HEOOX0AUMO TLUATENbLHO BLIOPAaTL AManasoH
namepeHuin. MNoaknioyeHne cneayeT BbINOHATL He3aBUCMMbIMU NPOBOAAMU MUHUMArbHO BO3MOXHOW Anu-
Hbl. Ecnu ucnbiTbiBaemblil 06pasew SiBNAeTCa Moaynem, 4-npoBoAHOE NOAKIIOYEHUE AOIMKHO BbIMONHATLCA K
KOHTaKTaMm unu BbiBogaM. Ecnu ucnbitbiBaembii 06pasel ABnsSETCS 9NeMEHTOM, 4-NPOBOAHOE NOAKIIOHEHNE
OOIDKHO BbINOMHATLCA K KOHTAKTHLIM LUIMHAM 3fE€MEHTA.

5 UcnbiTarenbHOe obopyaoBaHue

Ina npoBeaeHus namepeHui Tpedyetca cneayiowee 060pyaoBaHue:

a) OTanoHHbIA POTOINEKTPUYECKUI NPUBOP UM NUPAHOMETP, COOTBETCTBYIOLLMI TpeBGoBaHUAM, Npu-
BEeAEHHbIM B pasaene 3, nepeuncnexue b).

b) Mpubop, obecneunBaioLLmii BO3MOXXHOCTb NPOBEPKU KOMMMAHAPHOCTU pabounx NOBEPXHOCTEN 3Ta-
NOHHOTO Npubopa n ucnbiTeiBaeMoro obpasua B npegenax yrna £2°.

c) OBopyaoBaHue AN M3MEPEHUS HAaNPSHKEHWA XONMOCTOr0 X0Aa U, eCnm HeoBXoAMMO, TOKa KOPOTKOrO
3aMbIKaHUSA C MOrPELLHOCTLIO He bonee 0,2 %.

d) OGopyaoBaH1e Anst U3SMEPEHNS TEMNEPATYPhI C NOrPELLHOCTLIO He Gonee +1°C.

e) CnekTpopaguoMeTp, o6ecneumBaioLLmin U3BMepeHne CNeKTPanbHOro pacnpeaeneHns dHepreTuIECcKon
OCBELLEHHOCTU B MANa30HaXx CNeKTPansHON YyBCTBUTENbHOCTU UCTILITLIBAEMOTO 00pa3Lia u 3TanoHHOro Npu-
0opa, ecnu HeoOXoAUMbI NONPaBKW HA HECOBNAAEHME UX CNEKTParbHLIX XapakTEPUCTUK B COOTBETCTBUM C
pasgenom 3, nepeuucnenue b).

f) Umutatop conHeyHoro nanyyeHus knacca BBB unu sbiwe B cootTBeTcTBUM ¢ MOK 60904-9, unu nHon
UCTOYHUK u3nyyeHust. Paboyasa 30Ha usMepenuii 4omkHa ObiTb paBHa unu Gonblue 30HbI, 3aHUMAEMOW UC-
MNbITbIBAEMbIM 00pa3LOoM.

6 OnpepneneHve 3KBUBarieHTHOM TeMneparypbl

OKBUBanNeHTHasa TeMnepartypa (poTO3MEKTPMYECKOro Npubopa B KOHKPETHBLIX YCNOBUAX BbIMUCAAETCA
U3 ypaBHEHWUI ANA OTAENbLHOrO dnemeHTa (nepexoaa), ON1ChIBAKOLLMX €70 BONLT-aMMNEPHbLIE XapaKTepUCcTUKK
(BAX).

Peluaa cucteMy ypaBHeHuin Ans HanpskeHus xonoctoro xoaa U = U, npun Uy = U, g u 1 =1y = 0, nony-
4yaeM 3aBUCUMOCTb, OMPEAENSIOLLYIO CBA3b MEXAY PasnUYHbIMU 3HAYEHUAMN HAMPSHKEHUA XONOCTOro xoaa
ncnbiTbiBaEMOro obpasua

0

Uo =UXX{}(U (T—T0)+aInE£ )

rae Uy, — HanpspkeHne X0nocToro xoga UCnbITbiIBaeMOro obpasiia npy 3TanoHHbIX YCIIOBUSX: S9HEPreTUYecKom
OCBELLEHHOCTU Ey 1 TeMnepaType UCnbITbIBAEMOro o6pasua Tj; B KA4YECTBE STaNOHHBIX YCMOBUIi 4acTo BbIOU-
patotca cTaHgaprHble yenosus ucnbitaHuii (CYW) s coorserctaun ¢ MOK 61215 n 61853-1: Ey=1000 BT/ M2
] TcyM =25 OC;

U, — HanpsbkeHue XonocToro xoaa WcnbiTbiBaemMoro obpasud)npu sHepreTMHeckoi OCBELLEHHOCTH E u
Temneparype moaynsa T,

X, — TemMnepaTypHbIi KOIPMULIMEHT HaNPSXEHNS XONOCTOTO0 X0Aa UCMbITbIBaeMOro obpasua;

o — KO3(PPULMEHT 3aBUCUMOCTU HAMPSHXKEHUST XONMOCTOrO X0A4a OT SHEPreTUYECKOW OCBELLEHHOCTH

o= Uxx2 - Uxx1 ’ (2)
U_,InE, /E,

rae Uyys 1 Uyyo — HanpsbxkeHns npu 0AWHaKOBOW Temnepartype ucnbiTbiBaemoro obpasua (T = T,), HO npu
Pa3HbIX 3HAYEHUSAX SHEPreTUHECKON OCBELLEHHOCTN E4 1 E5, COOTBETCTBEHHO.

OKBUBaNeHTHasa Temneparypa hoTOINEKTPUYECKOro npubopa onpeaensaerca u3 COOTHOLUEHUA ANS pas-
NNYHBIX 3HaYeHuin U,,, nony4eHHbix no dpopmyne (1), kak
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1(u, , E
3T3_T_T0+M—U{U 1a|nE} &)

xx0 0

MpumedaHue—pegnonaraeTcs, YTo NPOCTPAHCTBEHHBIE U TEMMEPATYPHLIE HEPaBHOMEPHOCTU NpU U3Mepe-
HUW ABYX 3HAYEHUI HANPSXXEHNS XOMOCTOro XOAa OAMHaKoBLL. Ecnu pacnpeaeneHne TeMnepatypbl UK HEPreTU4ECKOA
OCBELLEHHOCTU HEPaBHOMEPHO U PasfiMyHO NPU U3MEPEHNN ABYX 3HAYEHWUI HaMPSXKEHUS XONOCTOro XoAa, BO3MOXHO Mo-
SBNeHWe Manoi owunbkn B pesyneratax onpeaenenns OT. OTa owmbka cBA3aHHa C TeM, YTO MOAENb SKBUBaNEHTHOW
cXeMbl NpegnonaraeT paBHOMePHOCTb pacnpefeneHus TeMnepaTypbl U SHEPreTUYECKo OCBELLEHHOCTMU.

B Tom cnyuae, koraa nsmepenus U, BbINOMIHEHbI B CTAHAAPTHLIX YCNOBUAX ucnbitanui (CYW), akeusa-
neHTHasA Temneparypa MoxeT ObiTb onpeaeneHa no gopmyne

1 u E
=25C+—|—% _{-qgln——
373 + [ 0’"1000] @)

u xXxCUI

rae Uy, cyy — HanpsbkeHne xonocToro xoaa npu CYW;

YpaBHeHue ansa onpeaenenuna 3T TECHO CBA3AHO ¢ MeToAoM 1 ctaHaapTa o koppekuun BAX no Temne-
paType 1 aHepreTuyeckon oceeweHHocTu. Kak onpeaeneHo B8 MOK 60891, koadhduumMeHT o CBA3aH C Konuye-
CTBOM MOCNeA0BaTeNbHO COEAUHEHHBIX COMHEYHBIX AMEMEHTOB (NepexooB) B hoTo3NeKTpuyeckom npubope
Nne, @ TaKkxke ¢ koadpduLmeHToM B, onpeaensemMbiM Kak NPon3seaeHue TennoBOro HanpsHKeHns Ha Koapgu-
LUMeHT HengeanbHocTn (cM. M3OK 61829). Takum ob6pa3om, B COOTBETCTBUM C 9TUMU CTaHAapTamn OT MOXHO
3anucarb B Buae

oTa=T, +1| Lo
KU

1o s xNmeE} ®)
xx0 xx0 0

roe 8- npomsBeaeHne TENNOBOro HanpsXeHus (NpMMeHAEeTCa 3HavdeHue 25 mB, cooTBeTCTBYIOLIEE aBCoNIoT-
Hoi Temnepartype 300 K) u koadpuuymeHTa HemaeanbHOCTH; ANA TUMUYHOIO 3Ha4YeHUs KoapduumeHTa He-
naeansHoctn 1,5 8 » 38 mB (cM. MOK 61829).

Bmecto oTHOweHua Ejy k E B dpopmynax (1), (3), (6) MOXHO UCNONbL30BaTh OTHOLLUEHME TOKOB KOPOT-
KOro 3aMblkaHus g K /s, KOTOPOE HA3bLIBAETCS «CaMOOLIEHKOW». B aToM cnyyae Heob6xoauMo, 4ToObI 3a-
BMCUMOCTb TOKA KOPOTKOTrO 3amblKaHWs MUCMbITbIBAEMOro obpasua Oblna NUHENHOW B COOTBETCTBUU C
MO3K 60904-10. Takow noaxos CyLWECTBEHHO YNPOLAET BbIMOSIHEHUE U3MEPEHUN, MOCKOMbKY NPpU 3TOM, NO
CYLLECTBY, YCTPaHAIOTCS TpeboBaHUsA, CBSI3aHHbIE C U3MEPEHUSMU DHEPTETUYECKON OCBELLEHHOCTHU, a TaKkxke
TpeboBaHKe K COBMNaeHMIO CreKTpanbHbIX XapakTePUCTMK 3TaNOHHOIO Npubopa u ucnbiTbiBaeMoro o6pasua.

7 MNopsagok ncnbitaHU

7.1 OOwuMe NONoOXeHus

M3amepeHus BbINOMHAOTCA NGO B YCNOBUSIX 33/1aBAEMOIA 3TANOHHOI 0CBELUEHHOCTU Ej, nu6o npu npo-
M3BOMbHLIX 3HAYEHMAX SHEPTETUUECKON OCBELLIEHHOCTM C MOCMEAYIOLLUM NPUBEAEHNEM MOMYUYEHHbIX PE3ynb-
TATOB K 3TaNOHHOMY 3HAUYEHMUIO 3HEPIeTUHECKOW 0CBELLIEHHOCTH E,,.

7.2 smepeHus B yCNOBUAX 3a4aHHOW OCBEIEeHHOCTH

a) YcTaHOBUTE 3TanoHHbIN NpMBop BO3MOXHO BNnMXKe K UCTbITbIBAEMOMY 00pasLly Takum 06pa3om, YTo-
661 paboune NOBEPXHOCTU ITAaNOHHOro Npubopa u ucnbiTbiBaemMoro obpasua oM KOMNNaHapHbl B npegenax
yrna +2° u nepneHAuKYnNApHbI NagaioLleMy M3nyyeHuio B npeaenax yrna nageHus +2°,

Mogkniounte HeobxoaUMOE uamepuTensHoe 0bopyaoBaHue.

b) Mpu nomoLum aTanoHHOro npubopa yCTaHOBUTE 3HEPreTUYECKyI0 OCBELLIEHHOCTL E),.

C) NsMepbTe 0OJHOBPEMEHHO 3HAYeHUs1 HanpspkeHust xonoctoro xoaa U,, ucnbiTbiBaemoro obpasua u
3Ha4YEHWe MrHOBEHHOW JHEpPreTU4eCckon OCBELUEHHOCTU E’. Ecnu 3HaYeHUss SHEepreTuyeckonm OCBELLEHHOCTH
Ey v E’ oTnnyaloTcs, To USMepeHns cneayeT NpoBOAUTL Kak U3MEPEHUS B NPOU3BOSIbHLIX YCIOBUSIX B COOT-
BETCTBUM C 7.3 U C BbINONHEHUEM HeoOxoauMoli koppekuumn. Ecnu pa3bpoc 3HaueHuit 3T, pacCunTaHHON Npu
E’=E, v npu npounssonbHO E’, cocTasnsier bonee 1 °C, To cnegyetr Npou3BecT KOPPEKLMIO N0 3HEpreTuye-
CKOI OCBELLEHHOCTU.
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d) Onpeaenute K03MPULMEHT 3aBUCUMOCTM HANPSKEHWSA XONOCTOro XoAa UcneITsiBaEMOro obpasua ot
3HEpPreTUYeCcKol OCBELLEHHOCTM a no cdopmyne (2). Ans onpeaeneHns sToro napamerpa HeotxoaMmo npo-
BECTU M3MEPEHNS1 3HAYEHUI HANPSDKEHUA XONOoCToro xoaa U,, 4 n U,,, Npn 0aMHaKkoBoi TemnepaType ucrbl-
ThiBaemoro obpasua (74 = T,) 1 ABYX PasnN4HbIX YPOBHSAX 3HEPreTUYECKOil 0CBELLEHHOCTU £ 1 E,, 0A4HUM U3
KOTOPbIX MOXET ObITb Touka (Ey, Tp).

e) Ecnn napameTpbl, ykasaHHble B pasgene 8, He 3BeCTHbl (He Gbinu ONpeaeneHbl paHee), NpoBeauTe
HeobXoAUMbIE UBMEPEHUST U pacyeThl, Kak ykazaHo B pasgene 8.

f) PaccuuTaitite 3T B COOTBETCTBUM C pa3desnom 6.

7.3 NamepeHunsa B yCroBUAX NPOU3BOSIbHOM OCBELLEHHOCTH

a) YcTaHOBUTE 3TanoHHbIN NPUBOP BO3MOXHO GnnKe K UCMbITbiIBAEMOMY 06pasLy Takum 06pa3om, 4To-
Gbl paboune NoBEPXHOCTM 3TANOHHOIO Npubopa n UcnbiTbiBaeMoro obpasua Oblnu KoMnNIaHapHsbl B npeaenax
yrna £2° u nepneHaAnKynapHbl NagatoLemMy 3nyydeHunto B npeaenax yrna nagexHua £2°.

MoaknounTe HEOOBX0AMMOE n3MepuTENLHOE 060pyAOBaHME.

b) NamepbTe 04HOBPEMEHHO 3HAYEHUS HAMPSHKEHUs XONocToro xoaa U,, UCneITbiIBAEMOro obpasua u
3Ha4yeHne MrHOBEHHOW SHEPreTMYECKON OCBELLEHHOCTM E’.

c) Mpuseaute 3HayeHus U,, K 3HaYEHUIO IHEPreTU4ECcKol OCBELLEHHOCTH Ej,.

d) OnpeaenuTe k03 pULMEHT 3aBUCUMOCTU HANPSXKEHNA XONOCTOrO X04a UCMbITbIBaeMoro obpasua ot
9HepreTM4eckor OCBELLEHHOCTM a no cdopmyne (2). na onpeaeneHns 9TOro napamerpa HeobxoaMmo npo-
BECTU U3MEPEHNSA 3HAYEHUI HANPSHKEHNUSA XONoCToro xoaa U, n U,,, Npu 04MHaKoBON Temnepatype ucrbl-
ThiBaemoro o6pasua (74 = T,) 1 ABYX Pa3NUYHbIX YPOBHAX 3HEPIETUYECKOH OCBELLEHHOCTU E4 1 Ej, 0A4HUM U3
KOTOPbIX MOXET BbITb TouKa (Ep, Tp).

e) Ecnu napameTpsl, ykasaHHble B pasgene 8, He U3BeCTHbI (He Oblnu OnpeaeneHsl paHee), nposeauTe
HeobXoauMbIE U3MEPEHUSI U PacYeThl, Kak ykazaHo B pasaene 8.

f) PaccunTaiite 3T B COOTBETCTBUM C pasaenom 6 Ans sHayeHun Eyn E'.

Ecnu pa3bpoc paccunTaHHbIX 3HaveHui 3T coctasnser 6onee 1°C, nposeauTe KOPPEKLUIO NO 3Hepre-
TUYECKOW OCBELLEHHOCTU

8 OnpepneneHne pacyeTHbIX NapamMeTpoB

[ns BbinonHeHus pacyeta 3T, KPOME NAPAMETPOB, U3MEPEHHBIX COTNACHO METOAY, YKa3aHHOMY B pas-
Aene 7 HacTosILEro craHaapra, HeobxoauMbl cneaylowme napaMmeTphbi:

a) TemnepaTrypHbiii KO3(MPULIMEHT HANPAXEHNA XONOCTOro xoaa X ;. KoadhduumeHT MoxeT BbiTh onpe-
AeneH N0 AaHHLIM U3MEPEHUIA TUNUYHOTO ANA UCNLITEIBAEMOrO obpasua dneMeHTa unm Moayns B COOTBeT-
cteum ¢ MOK 60891.

Hanpspkenue xonocroro xoaa U, ,, UcneiTbiBaeMoro obpasua npu 3TanoHHbIX ycnosusax (Ey, Tp). Ha-
npsbkeHue onpeaensierca B cootBetcTBun ¢ MK 60904-1 ansi CONHEYHOro anemeHTa, COOPKU CONMHEYHbIX
ANEMEHTOB UK (POTOINEKTPUYECKOTO MOAYNA U B cooTBeTcTBUM ¢ MOK 61829 — ana oToanekTpuyecKkomn
Garapen. B kauecrBe 3TANOHHBLIX YCNOBUI 4acTO BbIOUPAIOTCA CTaHAapTHbIe ycnosua ucnbitaHun (CYW) B
cooTtBeTcTBUM ¢ MOK 61215 1 61853-1: Ecy),=1000 BT/M? n Teyn=25 °C.

9 MNMpoTtokon ucnbITaHNN

MpoTOKON UCNBITAHWIA C U3MEPEHHLIMWU MOKA3aTENAMU XapakTePUCTUK U pesynsratamu UCNLITaHUI
ochopMrsieTca opraHu3auueil, NPOBOAMBLLEN UCMLITAHUSA, B COOTBETCTBUM CO cTaHaapTtom MCO/M3K 17025.
MpoTokon ucnbITaHWM AOMMKEH coaepXaTb CNeAyYIOLIME AaHHbIe:

a) HAMEHOBAHWE JOKYMEHTA;

b) HaumeHOBaHue ¥ agpec ucnbiTarenbHoOW naboparopum U Mecro, rae 6N NPoBeAEHbI UCTNLITAHUS;

C) YHUKANbHYIO nAeHTU(PMKaLMIO NPOTOKONA M KaXA0W CTpaHULbI;

d) HaumeHoBaHWe 1 aapec 3aKkasumka;

€) onucaHue u naeHTudukaums oopasua (CONHEYHbIN 3NEMEHT, COOpKA COMHEYHbIX dNeMEeHTOoB, )OTOo-
JNEKTPUYECKUIA MOAYNL Ui BaTapes U3 OAHOTUMHLIX MOAYNEN);

f) onucaHne ycnosuii ucnbiTaHUA (NP €CTECTBEHHOM MU UCKYCCTBEHHOM OCBELLEHUU, B NOCNeaHeM
cryyae Take NPUBOAUTCSA KpaTKoe OMUCaHWUE U KIacc UMUTAaTopa);

g) AaTy nony4eHus ucnboiTaHHoro obpasua u aary(bl) KanuGpPOBKMU M UCMIbITAHWUM (ecnn HeoBxoaUMO);

h) ccbinky Ha mMeTog 0TOOpa UCMbITAaHHbIX 00PAa3LOB (€CNM TaKOBOW NPOBOAUIICS);
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i) onnucaHne Mcnornb30BaHHbIX METOA0B KanubpoBKU U UCMbITAHUIA;

j) onucaHusa Bcex OTKNOHEHWUI, AOMONHEHUIN UNN UCKITIOYEHUI B Npoueaypax NpoBeaeHUst KanmbpoBKu
U UCMbITAHUIA, a TaKke nbas nHaa MHgopMauus, OTHOCALLAACA K KOHKPETHO npoueaype kanubpoBKu Umu
U3MEpPEHUii, HaNnpUMep, ONMCaHne yCroBUii OKPYXaloLLEn cpeasbl;

k) onucaHue MeToA0B onpeaeneHns UCXOAHbIX NapamMeTpoB;

[) onucaHue pe3ynbTaToB UCNLITAHUIA U OLIEHKWM NOrPELLUHOCTU NOMYYEHHbIX B UCTLITAHUAX PE3yrbTaTos,;

M) AOSMKHOCTb U NMOANUCH, MO0 PaBHOLIEHHYIO MAEHTUUKALIMIO NKLL, OTBEYAIOLLMX 38 COAEMKAHME NPO-
TOKONa UCNbITAHUI, a TaKke gaTy ero nyonukaumu;

N) MOMOXEHWE O TOM, YTO MONyYEHHbIE Pe3yNnbTaThl OTHOCATCA TONMBbKO K CMBITAHHOMY 0BpasLy;

0) NOSOXEHUE O TOM, YTO AaHHbI OTYET 00 UCNLITAHMSAX HE MOXET ObiTb BOCNPOM3BEAEH MHAYE Kak
NOMHOCTLIO 6e3 NMCbMEHHOTO pa3peLueHns onybnukoeasLlel ero nabopaTtopuu.
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Npunoxernune A
(cnpaBouHoe)

CBefleHMA O COOTBETCTBUU CCbINTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
CCbINIOYHbIM HALUMOHanNbHbLIM cTaHgapTam Poccuiickoin Pepepaummn
(v AeHCTBYIOIMM B 3TOM Kauye€CTBE MeXrocyAapCTBeHHbIM CTaHAaapTam)

Tabnuya A1

OB6o3HauYeHUe CCbINIOYHOro

CTeneHb
MexXayHapoaHoro COOTBETCTBNSA O6o3HauyeHWe n HaumeHoBaHue COOTBETCTBYOLWEro HayuoHanbHOro craHaapTa
CTaHZapTa
M3K 60891 FOCT 28976-91 (MOK 891-87) doToanekTpudeckue npubopsl us
MOD KpucTannuyeckoro KpeMHusi. Metogmka Koppekuun no Temnepartype u
06ny4eHHOCTW pe3ynsTaToB U3MePEeHNsI BONBT-aMNEPHOIR XapakTepu-
CTUKU
MO3K 60904-1 MOD FOCT 28977-91 (M3K 904-1-87) doToanekTpudeckune npubopsl. Yactb
1. U3mepeHuns poTosnekTpuyecKkUx BombT-aMNepHbIX XapakTepucTuk
M3K 60904-2 MOD FOCT P 50705-94 (MOK 904-2-89) dotoanekTpuyeckne npubopel. Yactb
2. TpeboBaHMSA K 3TANIOHHLIM COJTHEYHLIM aNeMeHTaMm
MO3K 60904-7 - *
M3K 60904-10 DT FOCT P M3K 60904-10-2013 Mpubopkl doToanekTpudeckue. Yactb
10. MeToabl onpefeneHns NUHERHOCTN XapaKTepUcTuK
M3K 61215 - *
M3K 61829 FOCT P MGK 61829-2013
IDT BaTapeun oTosnekTpuyecKkne N3 KpucTannmueckoro kpemHus. Uame-
peHne BOMbT-aMMnepHbIX XapakTePUCTUK B HATYPHBIX YCITOBUAX
M3K 61853-1 MOCT P M3K 61853-1-2013 Mogynu dotoanekTpudeckue. Onpege-
DT neHue paboumnx xapakTepucTMK U sHepreTudeckasn oueHka. Yactb 1.
NamepeHune paboumnx xapaKTepucTuK B 3aBUCMMOCTHU OT TeMreparypbl
W SHepreTudeckoi oceelieHHocTU. HoMUHansHas MOLLHOCTb
MCO/M3K 17025 DT MOCT NCO/MBK 17025-2009 Obume TpeboBaHUS K KOMMNETEHTHOCTU

UcnbITaTeNbHbIX U KanMBpoBOUHLIX NTabopaTtopuid

BETCTBUA CTaHAapTOB!

* COOTBETCTBYIOLLMIA HaLMoHanbHbIA CTaHAapT OTCYTCTBYET. [lo ero yTBEpXKeHUs pEKOMEHAYETCS UCTIONbL30BaTh
nepeBof Ha PYCCKWUiA S3bIK aHHOro MeXAyHapoaHoro ctaHaapTa.
MpuMedaHue —B HacTosAwWwel TabnuLe UCNONb3OBaHbI CriefyioLLye YCrioBHbIE 0603HaUYeHUs1 CTeNEHN COOT-

- IDT = ugeHTUYHbIe CTaHgapThl;
- MOD — MoaudULMpoBaHHLIE CTaHAAPThI.
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[1]1 MOK 60891 Mpubopbl hoTOINEKTPUUECKME M3 KPUCTANNIMYECKOro KpeMHUS. Koppekuus BonbT-aMNepHbIX Xapakre-
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[6] MOK 61829 bBatapeun dhoToanekTpuYeckne U3 KpUCTanIMHeckoro KpeMHusi. MiamepeHue BONLT-aMMNEPHLIX XapakTe-
PUCTUK B HaTypHbIX ycrnosusx (IEC 61829, Crystalline silicon photovoltaic (PV) array — On-site measurement of |-V
characteristics)

[71M3K 61215 Moaynu doToaneKkTpudeckne HazeMHble U3 KpUcTanmyeckoro KpeMHus. Metogbl ucnbitanuii (IEC 61215,
Crystalline silicon terrestrial photovoltaic (PV) modules — Design qualification and type approval)

[8]M3K 61853-1:2011 Mogynu doToanekTpuyeckue. OnpegeneHne pabodnx xapakTepucTUK U SHepreTuieckas oueHka.
YacTb 1. MamepeHne paboumnx xapakTepucTuk B 3aBMCUMOCTM OT SHEPreTUYeckoi OCBELEHHOCTU M TeMnepaTypbl.
HomuHanbHaa MoljHocTb (IEC 61853-1:2011, Photovoltaic (PV) module performance testing and energy rating.
Irradiance and temperature performance measurements and power rating)

[9] NCO/MBK 17025 ObLme TpeboBaHUA K KOMNETEHTHOCTH UCTbITATENBHBIX M KanuBGpoBoYHLIX nabopatopuii (ISO/IEC
17025 General requirements for the competence of testing and calibration laboratories)
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