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MNpepgncnoBne

1 NOATOTOBJ/IEH O6wWecTBOM C OrpaHW4YeHHOl OTBETCTBEHHOCTb «BUICX-BO3OBHOBJ/IAEMbBIE
NCTOYHUKUN SHEPTUN» (OO0 «BUICX-BMID») Ha ocHOBe COOGCTBEHHOrO NepeBoda Ha PYCCKUA A3bIK aH-
rNosi3blYHOMW Bepcumn cTtaHfapTa, yKasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum KOMUTETOM no cTaHgapTtusaunm TK 016 «3SeKkTpoaHepreTmka»

3 YTBEPX/JEH W BBEJEH B JEMNCTBUE MMpukasom defepanbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynuposaHuio u metponorumn ot 30 gekabpa 2022 r. Ne 1729-cT

4 HacTosAwmin ctaHgapT aBnseTca MoAUMULMPOBAHHLIM MO OTHOLIEHWIO K MeXAYHapoAHOMY cTaHzap-
Ty M3K 61215-1-4:2022 «Moaynu otoanekTpuyeckme HasdemHble. OLeHKa COOTBETCTBUA TEXHUUYECKUM Tpe-
6oBaHusAM. YacTb 1-4. CneuymnanbHble TpebOBaHUA K UCNbITAHUAM POTO3NEKTPUYECKMX TOHKOMIEHOYHbIX MO-
aynein Ha ocHoBe Cu(ln, Ga)(S, Se)2» [IEC 61215-1-4:2022 «Terrestrial photovoltaic (PV) modules — Design
gualification and type approval — Part 1-4: Special requirements for testing of thin-film Cu(In, Ga)(S, Se)2
based photovoltaic (PV) modules»] nyTem nameHeHus oTAeNbHbIX hpa3 (C/NOB, 3HAYEHWI Mokasatenei, ccbl-
NOK), KOTOpble BblAENEHbl B TEKCTE KYPCMBOM, @ Takke NyTeM W3MEHEHUA ero CTPYKTypbl ANS NpuUBEAEHUS B
COOTBETCTBME C NpaBuaamu, yctaHoBneHHoiMu B FTOCT 1.5 (nogpasgensl 4.2 un 4.3).

BHeceHMe yKa3aHHbIX TEXHUYECKUX OTKNOHEHW/ HamnpaBfeHO Ha y4yeT noTpebHocTeli HauMOHasbHOM
3KOHOMUMKK Poccuiickoii degepaumm 1 0CobeHHOCTEN 06bekTa cTaHAapTulauum, xapakTepHbix ana Poccuii-
ckoii depgepauun.

HanmeHoBaHWe HacTosAWero craHgapTa U3MEHEHO OTHOCUTENbHO HaUMEHOBaHWA YKa3aHHOro Mexay-
HapoAHOro ctaHzapTa nns npusefeHus B cooteetrctBme ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CBefileH/sA 0 COOTBETCTBUW CCbIIOYHBIX HaLMOHA/IbHbIX CTAHAAPTOB MEeXAyHapoAHbIM CTaHAapTam, uc-
No/b30BaHHbIM B KA4eCTBE CCbIJIOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHjapTe, npueefeHbl B A0NO0N-
HUTENbHOM npunoxeHun JA.

ConocTaB/fieHNe CTPYKTYpbl HACTOALWEro cTaHgapTa co CTPYKTYpPOil YKa3aHHOro MexAyHapoAHOro cTaH-
JapTa npusefeHo B JOMONMHUTENIbHOM Npunoxeuun b

5 BBEAEH BIEPBbIE

MpaBuna NpMMeEHEHUs HAaCTOSLLEro cTaHjapTa yCTaHOB/eHbl B cTaThe 26 ®efepasbHOro 3akoHa
0T 29 moHA 2015 r. Ne 162-#3 «O cTaHgapTusauum B Poccuiickoin degepaunn». WHpopmaums 06 ns-
MEHEHNAX K HACT OsLLEeMY CTaHaapTy Ny6/uKyeTCs B eXXerofgHoM (Mo cOCTOsHMIO Ha 1sHBaps TeKylero
roga) MHopMauMoHHOM yKasaTesne «HauuoHanbHble CTaHAapThi», a o(uLMaNbHbli TEKCT U3MEHEHUN
MW NONpaBOK — B €XeMeCAYHOM WMH(OPMaLUMOHHOM yKasaTene «HauuoHanbHble cTaHfapTbi». B cnyvae
nepecMoTpa (3aMeHbl) WU OTMeHbl HACTOSLWEro cTaHgapTa CooTBeTCTBYyLUIee yBejomieHne 6yaeT
ony6/MKoBaHO B 6/MKalilleM BbINYCKE €XEMECSUYHOro WMHGOPMaLMOHHOTo ykasaTens «HauuoHasbHble
cTaHaapTbi». CooTBeTCTBYyWas UHopMaL s, YBeJOM/IEHNE U TEKCTbl pa3mMellalnTCca Takke B WH-
thopmaunoHHOW cucTemMe 06LLErO NOb30BAaHNS — Ha ohuLManbHOM caliTe ®efepanbHOro areHTcTBa no
TEeXHUYEeCKOMY PETY/IMPOBAHUIO U METPOSoru B ceTu MIHTepHeT (Www.rst.gov.ru)

© IEC, 2022
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OMLMANBHOIO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu


https://www.mosexp.ru
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HAUMOHANbHBIN CTAHAOAPT POCCUWCKOW SEALEPALUNWU

MOAYNN ®OTO3INEKTPUHECKUNE
OLieHKa COOTBETCTBUSA TEXHUYECKUM TpeboBaHUAM

YHacTtb 14

CneumanbHble TPe60OBaHUA K UCMbITAHNSAM TOHKOM/IEHOUYHbLIX (DOTO3EKTPUYECKNX MOAy el
Ha ocHoBe Cu(ln, Ga)(S, Se)2

Photovoltaic modules. Evaluation of compliance with technical requirements. Part 1.4. Special requirements for testing
of thin-film Cu(In, Ga)(S, Se)2 based photovoltaic modules

Jata BBegeHus — 2023—01—01

1 O6nactb NMpPUMeHeHus

HacToAwwnii ctTaHfapT pacnpocTpaHAaeTCsa Ha TOHKOM/IeHOYHble (DOTO3MEeKTpuYeckne Moay/iv Ha OCHOBE
Cu(ln, Ga)(S, Se)2, npegHa3HayeHHble ANa ANAUTeNbHOM paboThl Ha OTKPLITOM BO3A4yXe W ycTaHaB/MBaEeT A0-
NOSTHEHNSA U U3MEHEHMUA K 06 MM MeToAam WMCMbITaHUN NNOCKUX HA3EeMHbIX (POTO3NEeKTpUYEeCcKMX Moaynein Ha
COOTBETCTBME TEXHMYECKUM TpeboBaHMAM cornacHo FOCT P 56980.1 n TOCT P 56980.2.

HacToAwwnin ctaHAapT NPUMEHUM K yKa3aHHbIM (POTO31eKTPUUYECKUM MOAYAAM, npefgHasHayeHHbIM 418
paboTbl NPU KOHLEHTPUPOBAHHOM WU3/TyYEHUU CO CTEMEHbI0 KOHLEHTpauun He 6onee Tpex. OAHAKO ANA OLeH-
KN COOTBETCTBMUA TakUX (DOTOINEKTPUYECKNX MOLYNEN TEXHUYECKUM TPeboBaHNAM MOXeT 6biTb He0CTaTOYHO
ucnbliTaHnin no FOCT P 56980.1, TOCT P 56980.2 1 HacTosweMy cTaHfapTy. McnbiTaHua Takux Mopynem
cnefyeT NPoBOAUTL NPY 3HAYEHUAX TOKA, HANPSXXEHUA U MOLLHOCTH, OXUAAEMbIX NPU MakCUMarbHOW KOHLEH-
Tpaumnu, Ha KOTOPYI OHW paccyuTaHbl.

MpumeyaHne — MeTodbl UCTbITAHWIA 418 NOATBEPXKAEHMS COOTBETCTBUSI TEXHUYECKMM TPeboBaHUSAM (hOTO-
3NEKTPUYECKMX MOAYNEN C KOHUEeHTpaTopamm yctaHoBsieHbl B TOCT P 56983 (cm. Tawke [1]).

CtaHgapT He pacnpocTtpaHseTca Ha (DOTO3/IeKTpuYeckue MOAYyAW CO BCTPOEHHbIMU 3NE€KTPOHHbIMU
ycTpoicTBamMu, 04HaKO ero MOXHO MCMO/b30BaTb B KAYECTBE OCHOBbI 411 UCNbITAHUIA TakMx oTo3neKTpuye-
CKMX mMopynei.

Ocob6oe BHMMaHWE Npu NPoBeLEHUN UCMbITAHUA cnefyeT yaenaTb ctabunnsaunm makCMMasabHON MOLL-
HOCTW UCMbITyeMbIX 06pa3yoB ¢ yueTom TpeboBaHWii, N3MN0XEHHbIX B 3.3.

Ecnu doToanekTpuyeckne mMoAynu npefHasHauyeHbl A7 aKcnayatauuy B yCNOBUAX, KOrga ux padoyas
Temnepatypa npesbiwaetr 70 °C ¢ BepoATHOCTbIO 98 %, pekoMeHAyeTCHA MPOBOAMTL WUCMbITAHUA B YCNOBU-
Ax 6onee BbICOKMX Temnepartyp (CM. [2]). YCNOBMA YCKOPEHHbIX UCNbITAHUA MOTYT OblTb CKOPPEKTUPOBaHLI
(cm. [3]) ans 6onee TOYHOTO yyeTa 0COBGEHHOCTEN KOHCTPYKLMWU pasHbiX TUMNOB (DOTO3/1EKTPUYECKUX MoAyneit
N pasnuunini B peanbHbIX YCNO0BUAX UX (DYHKLNOHUPOBAHUA.

McnbiTaHMa No HacToslweMy cTaHgapTy MOryT NpoBOAMTLCA COBMECTHO C MCMbITAHUSAMM Ha COOTBET-
cTBMe TpeboBaHuAM 6e3onacHocTu, ycTtaHoBneHHbiMu B FTOCT P 58809.2, ¢ ogHum n Tem Xe Habopom 06-
pasuos.

2 HopmaTuBHbIE CCbIIKU

B HacToswem cTaHfapTe UCNo/sib30BaHbl HOPMATUBHbLIE CCbIJIKM Ha crnefylouime ctaHgapThl:

M3paHve odmumanbHoe
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FOCT P 56980.1—2022 (M3K 61215-1:2021) Mogynu doToanekrpuyeckne. OueHKa COOTBETCTBUA
TexHnyecknm TpeboBaHuaM. Yactb 1. O6uwue TpeboBaHuA

FOCT P 56980.2—2022 (M3K 61215-2:2021) Moagynu doToanekrpuyeckne. OLeHKa COOTBETCTBUA
TexHuyeckum TpeboBaHuAM. YacTb 2. MeTOAMKN MUCMbITAHWUIA

FOCT P 56983 (M3K 62108:2007) YcTpoiicTBa (hOoT03/1eKTPNIYECKME C KOHUEHTpaTopamMu. MeTo-
Obl UCNbITaHui

FTOCT P 58809.2 (M3K 61730-2:2016) Mogaynun goToanekTpuyeckme. OueHka 6e30MacHOCTMU.
YacTb 2. MeToAbl UCNblTaHni

FTOCT P M3K 60904-1 Mpubopbl hoTo3aNnekTpuyeckne. YacTtb 1 MN3mepeHue BOMbT-aMMepPHbIX Xa-
pakTepucTuK

MpuMmeyaHue — [Mpu NOMb30BAHUM HACTOSILLIMM CTAHAAPTOM Lie/s1ecooGpasHo NPOBEpUThL AeliCTBME CCbINou-
HbIX CTaHAAPTOB B MHIOPMALIMOHHOI cucTEME O6LLEro Mo/b30BaHUst — Ha oduLyasibHOM caiite defepasbHOro areHT-
CTBA MO TEXHUYECKOMY PEry/IMPOBAHUI0 U METPOSIONMN B CETW VIHTEPHET WK MO eXerogHoMy MHOPMaLMOHHOMY yKasa-
Teno «HauuoHasbHble CTaHAAPTbh», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHMUIO Ha 1 siHBapsi TEKyLLEro roga, M no BbiMyckam
€XeMeCSAUYHOTo MHOPMAaLIMOHHOTIO yKasaTens «HalvoHa/bHble CTaHAapTbh» 3a TeKyLWii rof. ECm 3aMeHeH CCbloYHbI
CTaHAApT, Ha KOTOPbI AaHa HeJaTUpOBaHHAs CCblIKA, TO PEKOMEHAYETCS WCMo/b30BaTh AEMCTBYIOLLYIO BEPCUI0 3TOro
CTaHZapTa C YYeTOM BCEX BHECEHHbIX B A@aHHYI0 BEPCUIO M3MEHEHMIA. ECNM 3aMeHEeH CCbITOYHbIA CTaHaapT, Ha KOTOpbIi
[laHa JaTupoBaHHas CCbl/ika, TO PEKOMEHAYeTCs MCMosb30BaTh BEPCUIO 3TOM0 CTaHAapTa C yKasaHHbIM Bbille rogoM yT-
BEpXAeHUs (MPUHSTUS). Ecin nocne yTBEpXAEeHUs] HACTOSILLEro CTaHAapTa B CCbIIOYHbIA CTAHAAPT, Ha KOTOpbIi AaHa
[laTUpoBaHHas CCblfka, BHECEHO M3MEeHeHMWe, 3aTparuBaiolLee MNosiokeHe, Ha KOTOpPoe [laHa CCbIka, TO 3TO MOJIOKeHMe
pEKOMEHAYeTCs MPUMEHSATL 6e3 yueTa AaHHOTO U3MEHEHWsl. EC/N CCbIOYHbIA CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NoJio-
XEHVe, B KOTOPOM fAaHa CCbifika Ha HEro, PeKOMEeHAYeTCs NMPUMEHSITb B YaCTyW, He 3aTparmBatoLLeli 3Ty CCbUIKy.

3 AononHeHna n nameHenma kK FOCT P 56980.1 n MTOCT P 56980.2

3.1 OugeHka pe3y/ibTaToB UCMbITaHWIA

Pe3ynbTatbl McnbiTaHWn OUEHUBAKT B COOTBETCTBMM C pasgesiom 7 TOCT P 56980.1—2022. Makcu-
MasibHO AOMyCTUMOEe 3Ha4YeHue BOCMPOU3BOAUMOCTU A1 MakCUMasbHOMW MOLLHOCTU MpW CTaHAAPTHbIX YCN0-
BUAX ucnbitaHuii (CYN) R = 2,0 %.

MakcumanbHO AOMNYyCTUMOE 3HayeHue paCLLIVIDEHHOI‘/‘I HeonpegeneHHoCTun MSMEPEHMVI MaKCcuMasbHOW

MoWHOCTM nNpu CYN U0B axcy =" @ gna dotoanektPuyeckux moayneli ns ofgHonepexogHbix ane-
MeHTOB N L/036”axC¥un) =5,0 % ansa moaynein n3 MHOronepexofHblX 3/IEMEHTOB.

3.2 Crabunmsayms

Ctabununsaynio nposogat no NFOCT P 56980.2 co cnegylwuMn AONOSTHEHUAMU U U3MEHEHUAMU.

3.2.1 KpuTepwuii 3aBepLleHUa cTabuamnsaumm

MokasaTenb 3aBeplieHus ctabunmnsaymm x = 0,02.

McnbiTyeMmble o6pasubl criegyeT XpaHuTb npu Temnepartype Huxe 25 °C, uTo6bl nsbexarb 3HAYMMOrO
BNIMAHUA TeMnepaTypbl OKpyXatlliel cpefbl HA U3MepeHNe BOJIbT-aMNEPHbIX XxapakTtepucTuk (BAX) n onpe-
AeneHne MakcMmasnbHoi MowHocT npu CYW no FOCT P 56980.2.

3.2.2 HavanbHasi ctabunmnsaums

HauanbHaa ctabunmnsaynsa BbINOJIHAETCA AN BCEX UCMbITYEMbIX 06pasLoB.

MpuBefeHHble HWXKe OOMNOSIHEHMSA OTHOCATCA K cTabunusauuu oceelleHnem. Takxe gonyckaetcs npu-
MEHATb anbTepHaTUBHbIe MeToAbl cTabunmnsaumm, kak ykaszaHo B FOCT P 56980.2.

CymmapHasa aHepreTuyeckass 3KCnosunuus O4HOrO BO3AENCTBUS OCBELLEHWEM [0/DKHA ObiTb HE MeHee
10 kBT m4/m2.

Mpn nposefeHnn ctabwunmsaumy nNpu ecTeCTBEHHOM COJ/IHEYHOM OCBELLeHUU OorpaHuvYeHus no Temne-
paType ucnbiTyemblx 06pa3u0B OTCYTCTBYIOT. Takas cTabunmnsaynsa go/mkHa O6biTb NOATBEPXAEHA NO KpaiHei
Mepe Ha o4HOM o6pasue ¢ noMolblo cTabunusaynum B NOMeLeHUM nog UMUTATOPOM COJSTHEYHOTO U3NyYeHus
N cooTBeTCTBYOWMX npouenyp nposepkn no NOCT P 56980.2.

MuHMManbHaa 1 MakcMmasnbHas TeMnepaTtypbl UCNbITYEMbIX 06pa3uoB, HabngaeMbie BO BpeEMS Mpo-
BEPKM cTabunusauyum nNpu ecTeCTBEHHOM COJIHEYHOM OCBELLEHUU C 3HEPTreTUYECKOl OCBELLEHHOCTbK BbillE
500 BT/M2, LO/DKHBI 6bITb MUHUMANbHO M MakCUMasbHO AONYCTUMbIMW Temnepatypamu A1 BCeX UCNbITye-

2
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MbIX 06pa3uoB. Ecnm TemnepaTtypa ucnbiTyemoro o6pasua BbIXOAUT 3a 3TU Npejesbl, HOBbI TeMnepaTypHbIi
AnanasoH A0/KeH 6blITb NOBTOPHO MPOBEPEH.

M3mepeHnsa BAX BbINOMHAKT B MHTepBane oT 30 4o 60 MUH nocse 3aBeplUeHns BbI4EPXKKA U OxXNnaxie-
HUSA UCnbITyeMoro o6pasya.

3.2.3 KoHeyHas ctabunnsayus

KoHeuHylo cTabunusauuio npoBOoAAT ANA  BCEX UCNbITYyeMblX 06pasuos, ykasaHHbix B TOCT P
56980.2— 2022, nogpasgen 3.5.

KoHeuHylo cTabunuMsaumnio BbINOMHAKT TeM Xe MeTOo4OM, 4YTO W HavasbHYl cTabuausauunio, no
FOCT P 56980.2—2022, nogpa3sgen 3.5 ¢ ykazaHHbIMU B 3.2.2 N3MEHEHUAMMU N LONOSIHEHUAMMN.

Ana ncnbiTyemblx 06pasLoB, KOTOpPble MPOLWAN UCNbITaHWE Ha Aerpajauuio, BbI3BaHHYK BbICOKMM Ha-
NpsHKeHnem, He AO/KEeH ObiTb MPEBbIWEH MakCMMalbHbI npegen BO3AelCTBUSA Mocne AOCTUXEeHWs cTtabu-
nunsauyuun. Mocne BbINOMHEHUS KpUTepua cTabunmnsaumm aHepreTnyeckas 3KCno3vMumsa He A0/HKHA MpeBbllaTh
20 kBT my/m2.

3.3 lMcnbITaHUs Ha CTOMKOCTb K MECTHOMY MeperpeBy

Mcnbitanna nposogAat no NOCT P 56980.2 co cnegylowmmMmn N3MmeHeHUAMMN.

Mpn ANNTENbHOM XpPaHEHUM TOHKOMIEHOYHbIX (DOTO3MEKTPUYECKMX Moaynein Ha ocHoee Cu(ln, Ga)(S,
Se)2 ux aNeKTpuyeckne xapakTepucTukM MOryT M3MeHATbCA 6e3 HenocpeaCcTBEHHOro BO3aencTBusa ceeta (3g-
PEKT «TEMHOTbI»). UTO6ObI CBECTU BAUAHME 3TOro achdhekTa K MUHUMYMY, BPEMS MeXAY HaxoXAeHUeM MChbl-
TyeMbIX 06pa3y0B Ha OTKPbITOM BO34yXe MpU eCTECTBEHHOM COJ/IHEYHOM OCBELLEHUWU WK UX cTabunusauymeit
M NpOBeLEHNEM MCMbITAHUA HA CTOMNKOCTb K MECTHOMY NeperpeBy AO/HKHO COCTaBNATb He 6onee 2— 3 gHeli. B
TeyeHne NepBOro yaca Nocfie 3aBepLlIEHUss UCMbITaHWA UCNbITyeMble 06pasLibl He AO/IKHbI NoABepraTbCcsa f0-
NOSTHUTENbHOMY HarpeBy WM OCBELLEHUIO BHe NnomelleHus. lanee ucnbiTyemble o6pasybl criegyeT XpaHuTb
B TEMHOTE npu TemnepaTtype He 6onee 25 °C.

Ons nobbiX KOHCTPYKUWUA MOHOMMUTHLIX (POTO3NEKTPUYECKUX MOAyMeli UChbiTaHUs MpPOBOAAT B COOT-
BETCTBUM C NOPALKOM MPOBEAEHWUSA WCMbITAHWI ANS TOHKOMJEHOYHbIX Moaysneih no FTOCT P 56980.2— 2022,
NyHKT 4.6.6. VcnbiTaHua OTO3NEKTPUYECKNX MOoAy/en M3 3N1eMeHTONoA06HbIX CTPYKTYP AOonyckaeTcs Mpo-
BOAUTb B cooTBeTCcTBUM € TOCT P 56980.2—2022, nyHKT 4.6.5.

3.4 TepmouunknposaHve

TepmouunKInpoBaHne NPoOBOAAT MO OAHOMY U3 cneaylLwmnx MeTonoB.

MeTog A) WNcnbiTaHne npoBoAAT kKak ykazaHo B TOCT P 56980.2, ¢ ucnbiTaTe/lbHbIM TOKOM, pPaBHbIM
10 % Toka ucnbiTyemoro obpasua B TOYKE MaKCMManbHO MoOWHOCTM npy CYW /Tpp. WcnbiTaTenbHblli TOK
MoXeT 6bITb paBeH 100 MA npu N6bIX 3HAYEHUAX /Tpp MeHble 1A.

MeTopa B) NcnbiTaHe npoBoAAT Kak ykazaHo B TOCT P 56980.2, ¢ ucnolTatesibHbiM TOKOM B AuanasoHe
oT 10 % po 30 % Toka MCcnbITyemMoro o6pasya B TOUKE MakCcMManbHO MowHocTM npu CYW /Tpp. UcnbiTatens-
HbIi TOK MOXeT 6bITb paBeH 100 MA npu N06bIX 3Ha4YeHUsAX /Tpp MeHbwe 1A. Tok nmogalT Ha UCNbITyeMble
o6pasubl npu nx temnepatype ot 0 °C go 85 °C B COOTBETCTBMU C rpadpuKkoM Ha pucyHke 1.

3.5 TepmouMKIMpOBaHME NMpU BbICOKOM BI&XHOCTU

TepMOLMKIUPOBaHME MNpY BbICOKOM BNAXHOCTW MO MeToAy A NMpoBoAsAT, Kak ykaszaHo B TOCT P 56980.2.

TepmounKInpoBaHne Npu BbICOKONM BNAXHOCTM No MeToay B npoBoasT, kak ykazaHo B FOCT P 56980.2,
HO Mpu TemnepaType ucnbiTyeMblx 06pa3yoB oT 0 °C Ao 85 °C Ha HMX nNogalwT NOCTOSIHHbLIN TOK B COOTBET-
CTBUM C rpadinKoM Ha pUCyHKe 2. McnblTaTeNbHbIA TOK AO/KEH cocTaBnAaTb oT 10 % Ao 30 % Toka ucnbiTye-
Moro obpasua B TOYKE MakcMmasnbHON MowHocTh npu CYW /Tpp, HO He MeHee 100 MA.

3.6 VicnbiTaHne Ha BO3AENCTBME BbICOKOI TemnepaTypbl NPU BbICOKON B/IAXXHOCTU

TepMoOUMKAMPOBAHME MPU BbICOKONM BAAXHOCTU MO MeTody A nNpoBoasT, Kak ykazaHo B FOCT P 56980.2.

TepMoOULMKIUPOBaHME NpY BbICOKON BAaXHOCTWM No mMeToay B npoBoasT, kak ykazaHo B FTOCT P 56980.2,
nog, 3N1eKTPUYEeCKoli Harpyskoin cnegyowmm obpasom.

1) YcTaHaBnuBalT faTtyuku TemnepaTypbl B cepefuHe NMUeBOl WM TbiJIbHOW NOBEPXHOCTU WUCNbITYe-
Moro obpasua. Ecnv ofHOBPEMEHHO MPOBOAAT UCMbITAHUA HECKOJIbKUX UCMbITYyeMblIX 06pa3LoB, 4OCTATOYHO
YCTaHOBUTb AaTYMKN TOSIbKO Ha OAHOM TUMWYHOM MCNbITYEMOM ob6pasLe.

2) YcTtaHaBnvBalT UCMbITyeMblli obpasel, B KIMMaTU4ecKyo Kamepy npu KOMHaTHOW Temnepartype.

3) MogknoyaloT Npuéopsbl ANA perncTpaunn Temnepartypsl K gatyMkam TemnepaTypsbl.
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PucyHok 1 — Mpodinn U3MeHeHVst TemMnepaTypbl UCMbITYeMOro 06pasLa U UCTbITaTeNIbHOTO ToKa
npy TEPMOLMKIMPOBaHUK MO MeToAy B

PrcyHok 2 — Mpodhmnu n3MeHeHUs TeMnepaTypbl UCNbITYEMOro obpasua 1 BMaXHOCTU NPy TEPMOLMKINPOBaHNN
no mertoay B

4) MogknoyaT KaxAablli 04HOBPEMEHHO UCMbITYeMblli o6pasel, K OTAE/IbHOMY BHELIHEMY WUCTOYHUKY
nUTaHMsA, COeAUHUB MOMOXMNTE bHbIA BbIBOA UCNbITYEMOro obpasua ¢ NoOIOKUTENbHbIM BbIXOAOM MCTOYHUKA

NMUTaHUS ¥ COOTBETCTBEHHO MOAK/UMB BTOPOI BbIXOA MCTOYHUKA NUTaHMA. MoaknoyvaT npuéops! AN perv-

cTpauuy TOKa U HanpshkeHus.
4
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5) 3akpbiBalT KIMMATUYECKYD KaMepy M BbiAEPXUBAKT UCNbITyeMbli 06pasey, (06pasubl) B ykadaHHbIX
YyCNOBMAX TemMnepaTypbl M BJIaAXXHOCTM B TeyeHue ykazaHHOro spemeHn 1000+48 u.

Bo Bpemsa HarpeBa, BbILEPXKN U OXNaXAEHUA Ha UCnbiTyeMble o6pasubl nofakwT UcnbiTaTe/lbHOe Ha-
npshxeHne. VicnbiTaTenbHOE HaNpsXXeHWe paBHO HaMNPSXEHUK UCMbITYyemMoro obpasua B TOUYKE MaKCUMasibHOW
MoliHoCTH npu CYWU L/mpp, yka3aHHOMY B TEXHUYECKON AOKYMeHTauum obpasua, + 5 %. TOK UCTOYHMKA NK-
TaHMs OO/MKEH 6biTb MeHee 25 % OT Toka KOPOTKOrO 3aMblkaHMSA McnbiTyemoro o6bpasua npu CYW. Mopgauy
UcnbiTaTe/IbHOTO HanpsHXeHWs npekpawiarT nocne Toro, Kak Temneparypa ucnblTyemoro oépasua AOCTUTHET
(25 £ 5) °C.

B TeueHne BCero BpeMeHu UCMbITAHUI A5 KaX[0ro NCnbiTyeMoro obpasya HenpepbiBHO KOHTPONPYIOT
ero Temneparypy, 3HauyeHus nogaBaemMoro HanpsXeHus u Toka, cnegart 3a BAX u pukcupyoT nosieneHne o6-
PbIBOB 3/1EKTPUYECKMX LlENEl B KaXA40M U3 OAHOBPEMEHHO UCMbITYEMbIX 06pa3uoB. CneayeT yunuTbiBaTb, YTO
npyv OOCTMXEHUN YKa3aHHOro npefesibHOro 3HavyeHus TokKa, UCnbiTaresibHoe HanpsXXeHue MOXET yrnacTb Huxe
TpebyemMoro 3Ha4yeHus.

6) BblHMMaT UcnbITyemble 06pa3ubl U3 KNMMaTUYECKOW KaMepsbl.

3.7 VichbITaHusa Ha Aerpajaunio, BbI3BaHHYIO BbICOKMM HanpshKeHnem

McnbiTaHMS NpOBOAAT B K/IMMATUUYECKON Kamepe B TEMHOTE kak ykazaHo B TOCT P 56980.2.

VicnbiTaHnsA NpPoOBOAAT NM6G0 TOMIBKO MOA 3MEKTPUYECKO Harpys3koi, paBHO HOMWHa/IbHOMY CUCTEMHO-
MY HanpsHXeHW0, YKa3aHHOMY B TEXHUYECKON AOKyMeHTauum obpasuos, NMb0 O4HOBPEMEHHO MpuK nNpoTeka-
HUWM Yyepes3 obpasubl Toka, UMUTUPYOLLEro paboTy o6pa3yoB Npy OCBELLEHUN.

MepBblli BaApMaHT NPoOBEAEHNSA UCMbITAHUI peKOMeHAyeTcs BblOMpaTb, Korga gerpagaumns o6pasuos nog
BO34EICTBMEM BbICOKOTO HaMpPsXeHWUs1 He 3aBUCUT OT ocBeleHns (hoToToKa).

Ecnv BbIgEpPXKY NPOBOASAT Npy NpOTeKaHuM Yepel3 obpasubl TOka, MMUTUMPYHOLWEro nx paboTy npu ocee-
WeHnn, TO AONOSIHUTENBHO HEOOXOAMMO criefyloliee ucnblTaTesibHoe 060pyA0BaHMue:

- [ONONHUTENbHbIA UCTOYHUK MUTAHUA MOCTOSHHOIO TOKa, obecneuynBalwWmMii nogadyy Ha obpasey Tpe-
6yemMOoro 3HayeHusi HanpsHXKeHWs NPAMOro CMeLWeHns ANs Kaxaoro obpasua, O4HOBPEMEHHO MPOXOASALLETO
BbIAEPXKY;

- fJononHuTenbHoe obopygoBaHne, HaNnpuMep pasfenuTeNbHbll TpaHcopMaTop M UCTOYHUK NUTaHUSA
NepPeEMEHHOro Toka, O/ NOAKMAKYEHUS UCTOYHUKOB NMUTaHWS MOCTOSAHHOrO TOKa K UCMbITYyeMbiM o6pasuam B
COOTBETCTBUM C MOJIAPHOCTbID 3a3eM/IeHNS 06pa3y0B U BbIGPAHHO CXEMOW NOAKIHUYEHUS;

- obopygoBaHue pansa wusmepeHus BAX obpasuoB, cooTBeTcTBykulee Tpe6osaHuam FTOCT P M3K
60904-1.

BblfepXKy Npu NnpoTekaHnn yepes obpasubl Toka, MMUTUPYHOLWErO UX paboTy Npu OCBELLEHUMN, MPOBOAAT
CO cnefynumMmmn 4ONOTHEHNAMMU:

a) Kaxablii obpasel, 04HOBPEMEHHO MPOXOAAWMNIA BblAEPXKKY, MOAKNOYAT K ABYM UCTOYHMKAM nuTa-
HWS1 MOCTOSAHHOTO TOKa. Mpumepbl cxeM NOAK/IYEHNS NoKasaHbl Ha pucyHkax 3 n 4. OouH BbIBOA UCTOYHMKA
NUTaHMA NS NOAAYM UCNbITATENIbHOIO HANPSHKEeHNS COeAUHAINT C 3a3eM/IEHHON B paboyem COCTOSSHUU pamoil
ncnbiTyemoro obpasua, Toukamu 3as3emMneHns W/WanM KpenneHus, a BTOpOli BbiBOA 3TOT0 WCTOYHMKA MUTaHUSA
WU COEAUHAKT C OTpUUaTeNbHbIM BbIBOAOM BTOPOrO MCTOYHUKA NUTaHMA (MPW NOMOXWUTENbHON NONSPHOCTH
3a3eM/1IeHNs UCNbITYEMbIX 06pasL0B, PUCYHOK 3), WM 3a3emasatoT (Mpy oTpuuaTeNnbHON NONSPHOCTU 3a3eme-
HMA UCNbITYyeMbIX 06pa3yuoB, pUCYHOK 4). KOHTpO/ibHble 06pa3Lbl NOAKAYAT TOIbKO K MCTOYHWUKY MUTaHUS
0715 nogadn HanpsXeHus NpsiMoro CMeLeHus.

Toukn 3a3emMneHns 06pasuoB A0/DKHbl 6bITb 31EKTPUYECKU WU30/IMPOBaHbI OT K/IMMAaTUYeCcKol Kamepbl,
4yTOOblI NPeaoTBpPaTUTL NEPEerpysky coefnmHeHHOoro(bix) ¢ HUMKU NCTOYHUKA(OB) NUTaHUA. 3awnTHas 6/10KMPOB-
Ka, KoTopas OTK/loYaeT UCTOYHMKM NMUTAHUA NPU Nojade HanpsHKeHUs Ha pambl UCMbITYyeMOro obpasua, SBns-
eTca TpeboBaHMeM 6€30MacHOCTM AN CXEMbl 3a3€MJ/IEHUS;

b) HanpshkeHwe, nogaBaemMoe A8 UMUTaAUUU paboTbl o6pasua (HanpsHkeHne MnpPsIMOro CMelleHus),
[O/MKHO ObITb paBHO HanpsHXeHW obpasua B TOUKe MaKCcMManbHO MowHocTu npu CYW, ykazaHHOMY B Tex-
HUYECKOW AOKyMeHTauunm obpasuya, + 5 %. Tok, npoTekawwuii Yyepes obpasubl, f0/KEH 6biTb MeHee 25 % oT
TOKa KOpPOTKOro 3amblkaHusa obpasua npu CYW, ykazaHHOro B TEXHWYECKOM AOKyMeHTauuu;

C) B TEYEHUE BCEro WUCMbITAHUA KOHTPONMPYKT NoJaBaeMOe HanpshkeHue MPSIMOro CMELLEHUS U TOK,
cnepAaT 3a BAX ob6pasuyoB. CnegyeT yumTbiBaTh, YTO NPU AOCTMXKEHUU TOKOM UCTOYHUKA MUTAHUA NpefenbHo
[OMNYCTUMOro 3Ha4YeHWs NnogaBaeMoe HanpsHKeHNne MOXET ynacTb HUKe TpebyemMoro 3HayeHus.
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VICTOYHMK nUTaHus ans
nofiau MakCUMasibHOro
HOMVH&/TbHOTO HaNpPsXeHUs!
(hOTO3/1EKTPUYECKOI CUCTEMBI,

Knumartunyeckas kamepa B KOTOPYHO MOXET ObITb

; 1 ycTaHos/ieH mMoayrib, UDC ¢CC
Vcnbimyembliii o6pasel,
KoMMyTaLoHHas PasgenuTenbHbiii
KOpobKa — 4I TpaHcdhopmarop
| -
| | | if~ |
[ i
_— .T.__ K
WCTOUHMK nnTaHus (Y
1 NPUIOKEHUS MPSIMOro
ad (rZJMeLLLeHI/Iﬂ P VICTOYHVK nnTaHns

NnepeMeHHOro Toka

PuricyHok 3 — lMpumep cxembl NOAKIOUEHMST UCTILITYEMOro obpasua A5 MCMbITaHnsl Mpy NpoTeKaHun yepes o6pasupl
TOKa, UMUTUPYHOLLIErO UX paboTy; NOMOXMTE/IbHAS NOJISIPHOCTL 3a3eMeHWs

WCTOYHVK NUTaHus gns
nofavy MakCUMasibHOro
HOMVH&/TbHOTO HaNPSKEHWS!
(hOTO3NEKTPUUECKOIE CUCTEMI,
B KOTOPYIO MOXET ObITb
nmMaTmyeckas kam
Knumarieckast kamepa I ycTaHoB/ieH Mogyrnb, UDC i2C

Vcnbimyemblii obpasey, 1

1
11
KommyTaumoHHas
KOpobka

NCTOYHMK nuTaHnA
L5 NPUIOXKEHUSA NPAMOro
CMELLEHNST Nl

PucyHok 4 — Cxema nofkIo4ueHst CMbITyeMoro o6pasia A/1s UCMbITaHUs Npyu NpoTeKaHuM yepes3 06pasLibl ToKa,
VMUTUPYIOLLETO X paboTy; oTpuLaTenbHas NosisipHOCTb 3a3eM/IeHNs]



MOCT P 56980.1.4—2022

MpunoxeHve OA
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUN CCbIJIOYHbLIX HaUVMOHa/IbHbIX CTaHAAPTOB MeXAYHapOo4HbIM cTaH4apTam,
MCNoJib30BaHHbIM B KayeCTBe€ CCbI/I0YHbIX B MPUMEHEHHOM MeXAYyHapOAHOM CTaHAapTe

Ta6bnuuya OA 1

O603Ha4YeHNEe CCbISIOYHOTO

CteneHb O603Ha4YeHNe N HaMMeHOBaHMe CCbIJTOYHOTO MexayHapoaHoro
HaLoHa/LHOTO, COOTBETCTBNS cTaHpapta
MeXrocynapCTBEeHHOro ctaHgapTa
FOCT P 56980.1—2022 MOD IEC 61215-1:2021 «Mogaynu hoTO3/1eKTpUHECKUE HA3EMHbIE.
(M3K 61215-1:2021) OueHKka COOTBETCTBUS TeXHUYeckum TpeboBaHuAM. YacTb 1
TpeboBaHMs K UCTILITAHUSAM
FOCT P 56980.2—2022 MOD IEC 61215-2:2021 «Mogaynm ooTO3/1eKTPUHECKME HA3EMHbIE.
(M3K 61215-2:2021) OLeHKa COOTBETCTBUSI TEXHUYECKMM TpeboBaHusM. YacTb 2.

MeTogb! UCMbITaHW»

MpumevyaHne — B HacToswWwel Tabnuue WCMONb30BaHO Crieayllee YCNoBHOe 0603Ha4YeHne CTeneHn
COOTBETCTBUS CTaH4apTOB:
- MOD — moauuLmpoBaHHble cTaH4apThbl.
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Mpunoxenve b
(cnpaBo4HOE)

ConocTaB/ieHMe CTPYKTYpPbl HAacTOSILWEro cTaHAapTa co CTPYKTYPOK MpUMEHEHHOTo
B HEM MeXAyHapoJHOro ctaHaapTa

Ta6nuya Ob.1

CTpyKTypa HacTosiliero craHgapra

1 O6nacTb NpUMeHeHus
2 HopmartuBHbIe CCbUIKU

3 [ononHennsa n mameHeHua kK FTOCT P 56980.1 wn
FOCT P 56980.2 (pa3zensi 3—11)

31 OueHka pe3ynbTaToB MCMbITaHWi (pa3gen 7)
3.2 Crabunmzaums (11.19)

3.3 McnbiTaHnsa Ha CTOMKOCTb K MECTHOMY Neperpesy
(11.9)

3.4 Tepmoumknuposanue (11.11)

3.5 TepmoUMKIMPOBaHWE MPU BbICOKOW BNAXHOCTU
(11.12)

3.6 VcnbiTaHve Ha BO34eiCTBrE BbICOKO TemMMeparty-
pbl NpY BbICOKOW BRaxHocTn (11.13)

3.7 WcnbitaHua Ha perpagaumio, BbI3BaHHYH BbICO-
KM HanpsbkeHvem (11.21)

Mpunoxexnne A CeefeHMA O COOTBETCTBMU CCbIIOY-
HbIX HaUMOHa/IbHbIX CTaHA4APTOB MeXAyHapoAHbIM
cTaHfjaptam, MCMo/ib30BaHHbIM B KayeCTBe CCbl/10Y-
HbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHaapTe

Mpunoxexne Ab ConoctaBneHne CTPYKTypbl HacTos-
LLero cTaHAapTa Co CTPYKTYPOi MPUMEHEHHOTO B HEM
MeXayHapoaHoro craHgapra

Bubnvorpacdms

CTpyKTypa MexAyHapoAHOro craHgapTa
M3K 61215-1-4:2022

1 O6nacTb NPUMEHEHUS
2 HopmartusHble CCblIKK

3 TepMuHbI 1 onpeaeneHns

4 OT60p 06pa3uos
5 MapkupoBka 1 JOoKyMeHTaumsa

5.1 MacnopTHas Tabnnyka

5.2 JlokymeHTauma

6 lMNopsaok NPOBeAEHNS VCTbITAHWIA

7 OueHka pe3ynbTaToB UCMbITaHNIA

8 BuanmMble dhyHKLMOHA/IbHbIE MOBPEXAEHNS!

9 TMpOTOKOA MCMbITAHWIA

10 Mogudmkauun

11 MocnepoBaTenbHOCTb UCMbITAHWUIA

111 BusyasibHbIii KOHTpoab (MQT 01)

11.2 OnpepeneHvie MakcumasibHOW MolHocT (MQT 02)
11.3 W3mepeHue conpoTtusrieHns nonauum (MQT 03)

11.4 OnpepeneHuve
(MQT 04)

TemnepaTypHbIX KoahpumLmeHTOB

11.5 Pas3pen-3anonHuresnb, paHee HPTM
11.6 Xapaktepuctuku npu CYW (MQT 06.1)

11.7 XapakTepucTUKU Mpu HWU3KOM 3HEepreTMyeckoin ocse-
weHHocTn (MQT 07)

11.8 HatypHble ucnbiTaHusa (MQT 08)
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CTpyKTypa MexayHapogHoro ctaHgapTa
M3K 61215-1-4:2022

119 WcnbiTaHusi Ha CTOWKOCTb K MECTHOMY MeperpeBy
(MQTO09)

11.10 WcnbiTaHue Ha BO3AeNCTBUE yNbTPadnoNeToBOrO U3-
nyyeHunsa (MQT 10)

1111 TepmouukiupoBaHue (MQT 11)

11.12 TepmouMKINPOBaHUE MPU BbICOKON BRaxHocTn (MQT
12)

11.13 VicnbiTaHMe Ha BO34ENCTBME BbICOKOM TemnepaTypbl
npu BbICOKOI BRaxkHOCTN (MQT 13)

11.14 WcnbiTaHusa HafeXHOCTU CPefCTB BHELHMX coefuvHe-
HUiA (MQT 14)

11.15 VicnbiTaHne n3onsauum Ha BnaroctoiikocTb (MQT 15)

11.16 WcnbiTaHne Ha BO3AENCTBUE CTATUYECKON MexaHuye-
cKkoi Harpysku (MQT 16)

11.17 WcnbiTaHne Ha CTOWKOCTb K yaapam rpaga (MQT 17)
11.18 VicnbiTaHusa WyHTUpYOWKMX avonos (MQT 18)
11.19 Cra6unuzauusa (MQT 19)

11.20 VicnbiTaHve Ha BO3AENCTBME LMKINYECKOW (AnHamMuye-
CKOI) MexaHuyeckoii Harpyskn (MQT 20)

11.21 WcnbiTaHne Ha gerpagaumnio, BbI3BaHHYH BbICOKMM Ha-
npsbkeHnem (MQT 21)

11.22 WicnbiTaHve Ha u3rué (MQT 22)

MpumeuvaHue — locne 3aro/IOBKOB pasaesioB (NoApasfesnoB) HACTOSILLEro cTaHAapTa NpUBEAEHbl B CKOGKax
HOMepa aHa/IoTMYHbIX UM pa3fesnos (NoApasfenos, NyHKTOB) MEXAyHapoAHOro cTaHaapTa.
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[1] M3K 62108:2022

[2] IEC/TS 63126:2020

[3] M3K 62506:2013
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Bubnuorpadus

Mogynu (poTo3neKTpruIeckme KoHueHTpaTopHble (CPV) 1 y3nbl B c6ope. OueHKa KOHCTPYK-
uum 1 ogobpeHne Tuna npogykuum [Concentrator photovoltaic (CPV) modules and assemblies —
Design qualification and type approval]

PykoBogsLume yKa3aHusa no oueHke o TO3/EKTPUYECKNX MOy Ieli, KOMMNOHEHTOB U MaTepu-
anoB A1 aKcnayaTauun npu Bbicokux TemnepaTypax (Guidelines for qualifying PV modules,
components and materials for operation at high temperatures)

MeToabl yCKOPeHHbIX UcnblTanuii nagenwin (Methods for product accelerated testing)
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