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WG 1 Glossary
WG 2 Modules, non-concentrating
WG 3 Systems
WG 6 Balance-of-system components

WG 7 Concentrator modules
WG 8 Photovoltaic (PV) cells
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IEC TC82 WG2 TfreH &R Al LTI X > ol HEFENKEEH -
Rk s S L8 T » 1578 IBC 5 82 BT B Kg(JEC 82" General
Meeting) » TE{EH FTHEFE THBERS RIVER KR Em RS 5
BE - RS EGHRR R B L R RGE -
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AELHERSLL TESTRIERY 20%LL E > 772 WG2 4 2017 4 8 AR E B#%
FHTHR R (new edition)MIFEET » WiHAS4E 7 HH IEC #F CD(Committee
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(1) Bifacial module HERFFAYE H IR 5m
o HATEZEERA 1000W/m’ 18 R S E pr e fl Ay & 10 s i KB B
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Figure 8 — Proper attachment of 5 N weight to junction box for module utilizing a)
electrical termination leads, b) or wire for attachment, and c) only one junction box.



(3) ENBEYEBEEER (Light and elevated temperature induced degradation, LeTID)

o LeTID J 3t AR YR o A o R TP R SE IR > %8
AE7E PERC 4 KRS -

«  TC822018 HE g FIZ R ER LeTID fil A ZE 1EC 61215 1248
b o (BEFEZOHIER H B s R IR HER G F A (s - BT
Fo 18 T TR PR EL 3 AEL (Round-Robin study) e

LeTID “Round Robin” Study (Collaborative) - Summary

Suppierd? Analvzer #2
Analyzer #3

Analyzer #4

Report
Module 3
Supplier #n to WG2, T

P and/or
samples Tester #n publish Analyzer #n
CENER, DNVGL, KTL, NISE India,
NREL, SERIS, Eternal Sun

Analyzer #5

Canadian Solar, AIST, CTC
Hanwha Q-Cells,  Canadian Solar, Hanwa Q-cells, DNVGL. ESTI

Mitsubishi ESTI '
Electric Corp., Hanwa Q-Cells,

Solaria, Trina AIST, Austrian Inst Tech, KTL, NISE India,
Solar Fraunhofer ISE, PV Lab Germany, NREL, SERIS,
Fraunhofer CSP, TUV Rheinland, Eternal Sun
NREL, DNVGL crc
TrinaSolar 3 I
| module LeTID detection test | Cell LeTID test
162h LeTID detection test o e
200%
=1 *85°C " 75°C
15m% =S ]
a2 { }
100% E_a } { { } i
050 } { } {
-4
o = —— N " 0 15 30 45 60 75 90 105
Ga dose cell Type c
-050% REEEE Dose (kWh/m2)

]

ERIEE: Jinko Solar

*  Jinko Solar #Y Dr. Jin Hao FE & 1 /148 T LeTID BYMIER 7 ARIATSE
RS o R EDR > HEEELE 162h 1238 TPR(E11E » Al e Ahg



M LeTID - wt7ef5 i RIEIE AT REZ HFYEA Isc - NEERITE RS
KPR TRELEHRAVER(E I=1sc - Imp A > DLnaFegte H ol
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© BERR 2018 RRCAHYIIGARFAR - ¥57% LeTID BUsisal HIE e & il
ol 8 A7 - EIE LeTID SURHE4H ADHIE G FEA 2 72 8 -

o HERAEINA TS A IEC CD 61215-2 ED2 2018 #

IEC61215-1-2016 IEC61215-1 ED2:2018
10 Modules 14 Modules
12 Modules |
MaT 01 Test MaT 01 _| 2 Modules, x-5i only
Visual inspection . Visual imspection Sequence G
tlme: MOT 19.1 .
[ MaT 19.1 Initial Stabilization®!
MQT 181 1 n‘]oﬂth Initial Stabilization®® MGTIZS :
- I :
Initial Stabilization P LeTID Degradation
Ferformance al STC
I {Followed by Gate
MaT 06.1 Ne. 1)
Performance at STC
[
Insulation test
MQaT 03
Insulation test MaT 15
I Wel leakage current
MaT 15 MQT 23.2
Wet leakage current LeTID Regeneration |
LeTID-sensilive
| madules I::nllxwl
I
7 .
For LeTID-sensitive modules, 2018
2016 version is almost 1 version is almost 3~4 months longer
month longer than 2005 than 2016 version.
version For other modules, the time difference
is 1~2 mothsz
.

ERIICE: Jinko Solar
(4) Gate 1 HETEs - AMETHEE t1 HEEEIIREENE) -

«  BSEHERSEEERT > BRTEELE  BEENAE 21
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ATE M AH s ALK MOV e b IAR R ERE - T DIHEE
1 » WG2 SRR ENEEZES DA 28 BEK ENAE
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(5) BN AKIG AR E K

(=)

B E AAA KI5 eisfetes e B2 8 145 R H IR BH B R e sE R UT
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Spectral Mismatch SunPower (300-1100nm)
120 0 1 1

e Larger mismatch:

100 Ratio = 1.044
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It - FEFEEDEA IChCE T R B IS RCHY 25154 - tHE
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FRE AR s WA — SR AR - CH BRI
s > ALK Gate | HIERE YA HEEE -

IEC 61730-1 : 2016 fREEBETE

EAFT—hRAHEE - BETAELT ¢

ENRER Bifacial module Isc AYFE kL -

FEYIAIREE R AT EEEK o 2 i SKi s IEC 62788-7-2 FYZEK -
{EEZARAED A HE HIE i - BladihrssE ~ CTL ~ DTI %% - 2
LR FH B RS AE TEC 62788-2 TH H/INH5ERK » TEC 61730-1 AMDI1 HI|
E35 | IEC 62788-2 / IEC 62788-7-2 HYHIERAS B -

kT “Open-rack” HVET > 2 FHEEFHERE IEC 63126 > 5[ A 98th

percentile temperature &2 HIETREAH Y 2724515 0 -
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IEC 61730-2 : 2016 EXEEETE

ARG E 55 Sequence B 2 IEMH M Sz UV HIE & B B I AF A EEE
mn EERAY AT - ZEFIFEEATHEEE » #FEhE =005
HECRYERDHIEAIAE - WA s T -

IEC TS 60904-1-2 : $+¥%f Bifacial module &0 A BT 4

1 T TR [T B AR 02

GSola FetaFAmm S RN EEE - (EWE T A NSRS A 2= R -
M EE R (S - BEEONT -

-| —* Front light source

Direct sunlight EVA

to front side @

Solar cell

Glass

Glass
[Front, 1000 W/m* =
Reflected s = |Bifacial Module
sunlight = Wi
to rear side - - —— Rear lich
| Rear light source
CLLL AL P L S F L LLLLLTL. e il
A |
Comparison of 3 draft standards
Equivalent Light Intenzity Formula Method Both — Side Illumination
Single Flash, Light Intensity > . Front Illumination + Fear
Flash Type 1200W/m? Single Flash Tllumination
R[:" Light 100W/m?. 200W/ra? 100W/aa? 100-500W/m?
tensity
Bifaciality Isc
coefficient - Pg} B = o x —re No need to test
Lo R Isc, .
Tests 3 times 2 times 1 time
Tested Front equivalent light intensity Simulating both sides Real Test
Value test performance
St Easy Operation Eazy Operat@; and higher Ideal testing so_lu_tlons, highest
- precision precision
Dis- principle is controversial and test ~ Simulating accuracy is affected -
advantage is inaccurate by the rear performance More light ¢ are needed

Bk JR:GSola



(B) -

IEC 60904-9:ED3 KFBttiitess < XK

JWEEHZE 300 F1 1200 nm »
A Table 1b (EREN FHE) -

Al FCE PRI ERE 748 > 4 Table 1a (B57E

* Table 1a— Global reference solar spectral irradiance distribution given in IEC 60904-3
contribution of wavelength intervals to total irradiance in the restricted wavelength
range 400 nm to 1100 nm+

Wavelength range . | Percentage of total | Cumulative integrated |
nm. ‘:’ergli(f:;teh ipatnhgee irradiance .
300 nm -1 200 nm.,

1. 400 to 500. 18,4 % 18,4 % +
2., 500 to 600. 19,9 %., 38,3 %.
3. 600 to 700, 18,4 % 56,7 %.
4., 700 to 800, 14,9 %. 71,6 %.
5. 800 to 900, 12,5 %. 84,1 %.
6. 900 to 1 100. 16,9 % . 100,0 %..

"« Table 1b — Global reference solar spectral irradiance distribution given in IEC 60904-3
contribution of wavelength intervals to total irradiance in the extended wavelength
range 300 nm to 1200 nm+

F]
Wavelength range.. | Percentage of total |Cumulative integrated |
nm irradiance in the irradiance
i wavelength range i
300 nm -1 200 nm.,
1. 200 to 470 16,61 % 16,61 % <
2. 470 to 561. 16,74 % 33,35 %.
3. 561 to 657 . 16,67 %.. 50,02 %..
4., 657 to 772, 16,63 % 66,65 % .
5. 772 to 919, 16,66 % . 83,31 %.
6. 919 to 1 200. 16,69 %. 100,00 %.,
3 NI Sz .
Wiy Kmefiftes A+F4 o EFRA N
Temporal instability .
Spectral match to all Spatial non- Short term Long term
Classifications.. intervals specified in uniformity of instability of instability of
Table 1a or Taple 1b., irradiance . irradiance ., irradiance .,
STI. LTI,
A+, 0,875 to0 1,125, 1 %. 0,25 %, 1%,
A 0,7510 1,25, 2 %. 0,5 %. 2 %.,
0,Gto 1,4, 5 %. 2 %., 5%.
cC. 0,41t02,0, 10 % 10 % 10 %.

HrigesEsr s TR

- AM 1.5 YelAE & i (spectral coverage, SPC)
- AM 1.5 s8R 7E (spectral deviation, SPD)
A+5E4

P HRIEE R By e VTR
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(7N) ~  IEC TS 63126 Guidelines for qualifying PV modules, components and

materials for operation at higher temperatures.

o TR SRS IR FERETR R ) IEC 61215/61730 MUEAYRE EFR
PR Ot 7 — G T - EEEAYA RS |

- EF [EC 61215/61730 154 2 FHY 22457750 « #5H 5[ A 98th-Percentile
temperature PV » ¥R [EIRY 2228515 & 57 f Original ~ Level 1 ~ Level
2 HIHHERY Tosae 7351 By Original:<70 °C ~ Level 1:70~80 °C ~ Level 2:80~90
°C » #f RTUTI/RTE HYZERRAIZ AR 90 ~ 100 ~ 110 °C

- HWEDREFRECREDL AR 40 °C) MHURHEL R & - se byl
SR BRI S BRI T

Original Requirement

Proposal - Level 1

Proposal - Level 2

Standard TestRef Test Name Togs<70°C Togy >70°t0£80°C  Tggy > B0° to £90°C
IEC 61215 MQT 09 Hot-spot endurance test 50410°C +10°C, 60£10°C +20°C, 70410°C
MOT 10 UV preconditioning BO45°C +10°C, 7045°C +20°C, BO45°C
MaT 11 Thermal cycling test 8542°C +10°C, 9542°C +20°C, 10522°C
MQris Bypass diode testing 7542°C +15°C, 902°C +25°C, 10022°C
Change in current--> Isc 1.15*Isc fordiode T 1.15% Isc for diode T
(proposed modification) 1.25%Isc 1.4 * Iscfor stress 1.4* Isc for stress
IEC 62979 N/A Bypass diode-thermal runaway test S0°C or 75°C "open rack” +10°C/+25°C, 100#2°C +20°C/+35°C, 110+2°C
IEC61730  5.5.2.33 RTI/RTE/TI min RTI 90°C min RTI 100°C minRTI110°C
IEC 62788-7-2 Weathering exposure A3? Ag? AS?
MST 21 Temperature Test no change no change no change
MST 22 Hot spot endurance 50410°C +10°C, 60£10°C +20°C, 70410°C
MST 25 Bypass diode thermal see MQT 18 see MQT 18 see MQT 18
MST 37 Material creep test 105°C no change 110°C
MST 51 Thermal cycle 8542°C +10°C, 9542°C +20°C, 10542°C
MST 54 UV test BO45°C +10°C, 7045°C +20°C, BO45°C
MST 56 Dry heat conditioning 105°C no change 110°C
IEC62852  IEC605125a Temperature rise test lted & 85°C rated & 100°C lraged & 110°C
IEC6051211i  Dry heat conditioning Upper Limiting Temperature 100°C 110°C
63.11 Change of temperature (temp cycling)) 8542°C +10°C, 952°C +20°C, 10542°C
|EC 62788-7-2 Weather resistance (UV exposure) ISO 4892-2 Ad A5
IEC 62790 5313 Ball pressure test for enclosure (90°C) a0rc 100°C 1107
53.9 Thermal cycle test 8542°C +10°C, 9542°C +20°C, 10542°C
5.3.18 Bypass diode thermal test see MQT 18 see MQT 18 see MQT 18
5.3.15 Resistance against aging 100°C no change 110°
IEC62788-7-2 'Weather resistance (UV exposure) IS0 4392-2 Ad A5
Annex B Conformal coating requirements Upper Limiting Temperature 100°C 110°
1EC 62930 N/A No changes 120°C for 20000 hrs N/A N/A




()~ IECTS 63209 ED1 Extended-stress testing of photovoltaic modules for risk

analysis

o EZIUTREAY H B E R SR A SRR RS R U0k 0 HATIEAE
o i LU A

(1) Sequence #1 : TC600
AT RS - 525484 - EL & IR imaging

HIERFFF1: TC200>TC200>TC200 » 4&F 200 1R cycles STl - A
EIR ~ H7EELR4% ~ EL > IR imaging 72 600 {i& cycles &5 574 0] -

AR & A E bR > A HH] Pass/Fail -
(2) Sequence #2 : Mechanical stress
HTHIEL Sequence #1 #H[H]
SERFE]: SMLT>DMLT>TCS0>HF10 » EHEHIE & HEsE TR K, EL -
AR A BT > A HH] Pass/Fail ©
(3) Sequence #3 : Sequential stress with UV

AR E S UV AVHIE YRS - ERFEREEER UV HEHEE
TEBE R A -

(4) Sequence #4 : Damp Heat
AIHIER Sequence #1 AH[H
MIEFF1: DHI000>DHI000 > FEEMERE T MIEL Sequence #1 HH[F])
HEABERE R R aF(d - A F5] Pass/Fail °

(5) Sequence #5: PID

HIHIER Sequence #1 FH[E]



JHIERFZ1: PID (96h 85°C/85% RH) = PID (96h 85°C/85% RH) » &Mz B
T8 HI(EL Sequence #1 FHIE])

HEABERE T Pz EF(d - A F5] Pass/Fail °

(/O ~ IECTS 62804-1-1 Photovoltaic (PV) modules - Test methods for the detection
of potentialinduced degradation - Part 1-1: Delamination for crystalline silicon PV

modules

© AT EE B PID BRI RS > gk L rdd TR YR
» H—EmB A EEA R T - PrHAVRED K EEL H
D2 T BRI SRR o H AR RIS R - — R 85°C /85% -
F—HE Fy 72°C 95% -

(J1)~  IEC 63092 (-1&-2) - Photovoltaic Modules for Buildings (BIPV)

© IHEEREA BIPV HESHEL 2 G iURAE - SZARERLY ENSOSS3 HYAL
FHEE - HAITR CD R - EEAEBEE R EEHEER, -

°  BIPV fEREAEAE TP EB& 53 Fy A-E BH > 40 NEFTR -

BIPV Application Classes

Category Angle of Accessibility® | Remarks llugtration
Glazing
A Sloped Ho /
B Sloped Yes /\
c Vertical No / \'
D Vertical Yes /\
E Sloped or Yes
vertical

.\.'\\
/




()~  IEC 63163 - Consumer Products

© MFEREEARFIMEEAUEEEEM > & Rrlilst - IR el R [E
EFEH -

© HEFAIET A E RAHRY R ~ BB A2 R - SRR
AR P IME AR ~ o~ BORSZ S MERIREATAE

Portable ¢ Rugged * Effective T M z
IShat'I Solar Power '

Nishati Expedtion is
(hdvnced tgrtedSoar r-uu..u asanbly

ERIACR: Paul Robusto (Miasole)

© BERIAEFYIN AR

Category 1 Category 2 Category 3 Test Guidelines
Mobile Portable Attached Patential
— — — Applications
PC/Smart
phone/Battery Emergency Power Stationary Potential
Charging/Biking GPS Hikihg/Camping Applications Markets
Locator
Expected
Low [1 year) Medium (2-3 years) High (5+years) | Environmental
Usage
Low Medium High UV Exposure
) 3 Mechanical
Medium High Lowr Durability
UV Pre- Exposure Level
N 2 kWh/m2 15 kWh/m2 Conditioning ifferences (IEC 612152
MOT 10}
Outdoor
N 30kWh/m2 50 kiWh/m2 Exposure Test [Test time differences
IEC §1215-2 MQT 03}
Temperature
TC 20 TC S50 TC 200 Oyrllr:S{;DCm Test time differences

EC 61215-2 [MQT 11}

*not needed i installation
* idi manual states overnight use
HF & HF 4 HF 10 Humidity Freeze, Test tima differences  [of the product i ut of

IEC §1215-2 MQT 12} |warranty

Damp Heat
100 hrs 300 hrs 1000 hrs (85C/85%) |Testtime differences
IEC §1215-2 MQOT 13}
Maximum
20% 15% 10% power

degradation




(+—) ~ IEC/S 62607-7-2: Nanotechnology - Nano-enabled photovoltaics -
PHOTOVOLTAIC DEVICE EVALUATION METHOD FOR INDOOR LIGHT

© BERREER TCH3/WGY LI/ NMERE » 2B K 15 ORGSO R E
AT T HISHIARLE -

© PEERITRTAROREA)CEEM - EERERNYIBEI0ODAVAE
BRRERE > TMER] T ENERRY AT -

« PANENEMRVETER G - AAMHEEEHNEERAE - AT E
Outdoor—Indoor Correspondence

Terms of the same principle but different definition

I N

Standard sunlight Standard indoor light

Standard Test Conditions (STC) Standard Indoor llluminance
Primary Reference PV Cell Indoor Primary Reference PV Cell
Secondary Reference PV Cell Indoor Primary Reference PV Cell
Working Reference PV Cell Indoor Working Reference PV Cell
Spectral Coincidence Indoor Spectral Coincidence

Indoor Standard Relative Spectral
Responsivity
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