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What is Product Certification?

HARFRIAE

Product certification or product qualification is the process of certifying that a
certain product has passed performance tests and quality assurance tests, and
meets qualification criteria stipulated in contracts, requlations, or specifications.

AR ma RS EeR NIt R —~m e @I e NI E RIENE - 7
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--Wikipedia
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What is Weathering?
T A=THEE

Sunlight Moisture
PR ¢ e B
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Weathering Technologies

Fluorescent UV

QuVv

Solar Concentrators

Q-TRAC
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Laboratory Light Sources vs. Sunlight
SIS SGIIR vs. KBEYE
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Laboratory Light Sources vs. Sunlight
SCISEFGIR vs. KBEYS
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What is a Useful Weathering Test?
42— BRI ELi?

« A test that helps you make decisions better and/or faster
BnfE st B AR E A /2k BB R AV R IR

« Reduces risk of making bad decisions

PR L B AR RAI X

« Reduces risk of making decisions too slowly

[RIEARRE TRERIMNKG
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Types of Weathering Tests
ZiAERY

«  Material Screening #4}Jf %t «  Predictive Zan UM
- Rapld pass/fail test to find gross formulation problems —  Develop acceleration factor or mathematical model to
PRI/ RN - DURIIES 75 P RO S (0] 7R predict service life
- DeS|gned to verify quality in production environment FRINREF s EF B DAIUNE A5 an
BERIEEFIMEPHRE -~ Requires large amounts of data

REARSHIE

. Material Validation # #}53&F —  Acceleration factors are unique to a specific material
- Relatively long pass/fail test required by contract HD%?XQ‘%?EM*AE%H&—'& ‘ .
EEE RN KRR /LB = ?;lceleratlt()jn factors are usually different for various

i ; ; ol ailure modes

EIEaei%gii‘;oﬁqr;gﬁ%ngenal & reduce commercial risk HF R Ria s - NIRE B = T

«  Comparative XJEEM,
—  R&D test to evaluate relative performance
B AR CANEAS AR X 14 BE
- Works best with test control materials
SWEBYRESERAMREE
—  When done correctly minimizes risk of long-term
durability claims

MRBIFFE - O HEARE MR M R A XU
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Difficulties with “Predictive Weathering Tests”
‘Gl A=

« Degradation is assumed to be independent of UV dosage rate
(reciprocity)

CIERBBANNESRINEEEELR (BE51E)
« Photo-oxidation is often limited by oxygen diffusion
FTEETEFERIEST BRI RE

— Recovers during night (dark) time conditions

ERE (FE ) X MRE

— Limits effectiveness of high-irradiance tests

PR~ SRBEMHAERME
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Difficulties with “Predictive Weathering Tests”
‘Gl A=

« Temperature affects photo-oxidation kinetics differently for various
materials (activation energy, E,, varies by material)

mE X ARM BB s DZEE AR ( JF{EEEEaRAM M )
«  Hydrolysis 7K f#
— Can affect and be affected by photo-oxidation
SRR N ECIFA - R CEEERNEN

— Temperature affects kinetics differently by material

BE XA RIE N ZRIF NG A[E

« In other words, weathering is too complex for predictive modeling or
universal acceleration equations

MEZ - RECFRKIER - TiERBET FNEE TR R NET 12 5K 6 il
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Now what do we do?

Look to examples of other industries

ZE 1T
— Automotive
i

— Building products (windows, roofing, siding)
20 (11&E - EEMER . 15WR )
— Use weathering tests to reduce risk, not to predict the future

FARFEZAEMNAAPRAENXEG - 1 IE TN AR R
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Now what do we do?

Material Validation Tests (Laboratory)
SC U6 2= A7 83 3 1E M 1
—  Xenon Arc @XT
—  Fluorescent UV £4h
«  Qualification Test Sequence
B 51NN
«  Comparative Tests
X EE ML,
«  Material Screening Tests for Quality Control
o & 2l P R A7l s 228
*  Real World Tests
= SNSRI
—  Standardized outdoor exposures
TrAE B RO SME T
— Standardized data collection

E{E RS
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Material Screening & Validation

#m e SIGIE

«  Tests of materials or components for suitability in
module construction

X k=l 2B (R A AR R A B CR RO 28 R AT 1l
«  Design "Specimen coupon” tests for:
ALCRIE T “mlaE N

—  Backsheets F1R

« Sun-facing (though glass) and ground facing (albedo
effects)

FEMEY (RESBIRE ) MEARME ( RETRN )

—  Encapsulants

Backsheet
delamination

BREE

Encapsulant
delamination

HEMHEE

-

Encapsulant and

backsheet yellowing EQEEY Y B!

Eo g oy ax

HEMRRE —  Coupon tests allow use of common weathering methods
Photos courtesy of SunPower /J \¢3éijn\”iftﬁiq:1§ﬁﬁ ﬁmﬁ@%%'fbﬁii

http://www.nrel.gov/ce/ipvmaga_task_force/pdfs/10-ipvmqgaf_degraaff_sunpower.pdf
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Material Screening & Validation

#m e SIGIE

Fluorescent UV Z& AR5
—  Excellent UV match to sunlight
TR st VT K BHYS
- Upto3~4 x AM 1.5 sunlight at normal
temperature (ISO 4892-3 cycle 8/9)
3-4ZLL EAM 1.5, 2150 4892-3 1&#48/9
—  Temperature control
oim
— Condensation & Water Spray
72 A 7K I
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Xenon Arc T 4T

—  Excellent match to entire sunlight spectrum
REFHARTAE 6 K

- Temperature control (BP & CAT)

mEZES (BRAMESEE )

— Controlled RH & Water Spray

0 FE FN 7K BB pR 32 )
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Module Qualification Tests IEC (International Electrotechnical Commission)

BEMEMi

« |EC 61215
— Module test sequence
AN E5
— Designed to verify initial quality & prevent failures in 1-3 years (early mortality)
EEWIEFRMBASHFM-3FEANLIMMIE ( REIKN)
— Tests address specific failure modes commonly seen

A XS R Z = DB E R FEE T

« |EC61730
— Safety qualification
ZFIAIE
— Address safety over 1-3 years (more on that later)
FER1-3FENNZZ 0 ( FHaEFd)
« Do not address long-term durability
AR EHR AT
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IEC 61215 Test Sequence

2 Modules

A\ 4

UV Preconditioning

A

Thermal cycling test

A\ 4

2 Modules

\ 4

Thermal cycling test

Humidity freeze test

!

Robustness of terminations test
(1 module only)

}

Wet Leakage Current

'

Wet Leakage Current

2 Modules

}

Damp Heat Test

\ 4

Wet Leakage Current

A 4 A\ 4

1 Module 1 Module

} |

Mechanical load test Hail test

\ 4 A 4

Environmental Stresses

Wet Leakage Current
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UV Preconditioning Test (MQT 10)
MR IR

«  Test Procedure:
— lIrradiance does not exceed 250W/m? @ 280-400nm
RIRE A 250W/m?
—  Module temp reads 60+/-5°C
HHFRE 60 °C
— UVB (280-320nm) / TUV (280-400nm) is between 3-10%
UVB 5 =INREZEN3-10%
—  Atleast 15 kWh/m? at 280-400nm
Z2/PB1SFRNESF R

« Notes: MQT 10 is meant to detect gross susceptibility to UV degradation, as the dose is
small compared to typical lifetime expectations for modern modules, and wavelength
distribution of the UV source is not tightly specified.

MQT 105NN RIMNLERRTES Y - HASIAEAGRETEAG WAL - HAER

I\ BERIMEHRRUR K D AR ERE -
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Component Qualification Tests

FERAMIEN

- |EC 62788 Series
—  Test methods and component material test requirements
MR 77 0E K BB EIN 25K
—  Tests address specific failure modes commonly seen
AR XS RV Z = DR E M EE T
— |EC 62788-7-2, Accelerated weathering tests of polymeric materials
IEC 62788-7-2 + REMMRIRINNEZ B0
- [EC61730
—  Safety qualification of modules, but...
AHNLZIANLE - B2..
—  Require component material qualification according to 62788 series
RIE62788 R FTRE - BESRMAHMRIATERERE
« Do not fully address product lifetime durability
KT 7 I qa B P
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IEC 62788-7-2 Accelerated Weathering Tests of Polymeric Materials
FRFE S ERZ4C W

g A

. Method A (reference method): filtered xenon arc with daylight é ' AM1.5 Sunlight
lers T gy |

FEAERA N ER LT ‘

. Method B(auxiliary method): Fluorescent UVA-340 5 e Q154 Specirum)

T3 ABIE R RINUVA-3404T & cilnE 3 I

«  Exposure duration is recommended: 1,000hrs, 2,000hrs, or " ."‘ FEgpe Fai Ve iy i‘
4,000hrs ,\,5 ﬁH M A A o } ]4_

HEZENIR RS 1 1000/MEY - 2000/)\BY 344000/ BY ‘ el s U N

+  The methods in this document are comprised of steady state o5 I,;;p‘ﬁf“,r’:é | W ”'\% .‘:‘
temp, irradiance, and RH. Cycling (e.g. thermal, moisture, / .
and/or humidity/freeze/thaw) to achieve stresses - . W S I ———— "
representative of daily thermal and/or moisture fluctuations T i e T o B o B i R 5.

IEC

may be considered in the future version

ZK;F/_J—K ;& EF' E/\jjj_le_\EE %/;S;J%E N EE ﬁ@EﬂED *E Xq- ETE ° ;E;EH&I E'j a Figure 1 - Spectral irradiance power distributions: solar, xenon arc, fluorescent UV
ﬁg%\%ﬁ?;&ﬁﬁ ?}E I$ ( gu ?%'l\, ?}E I$ N }ﬁﬂ 5@ ?}E I$ %D/EZ;E E/;% ;;E/ﬁ@ ;/ \?E NOTE The reference terrestrial solar spectrum is shown as in IEC 60904-3. Xenon arc and fluorescent UVA-340

spectra are scaled to match the solar spectrum at 340 nm, whereas the exposures specified in this document are

I$ ) ;E*E }J}/L E l—'%H ?&%D/@Z}Eﬂ ;‘E;Ezijj E/\jm jj elevated to 0,8 W/(m?-nm) at 340 nm
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Comparative Tests
XTEL 5t Specimen area of QUV

View from outside [*

. Comparative tests are designed to rank long-term
durability of materials or modules but do not
provide service life prediction.

XS EEM B & E W E M R S AR KA A - BH AR
HERS N -

. Comparative tests may use specimen coupons or
small modules for simultaneous UV, heat, and
moisture exposure.

Xt BBt ol 6 Al A B/ VE SR B R A T 5240 %~ JRVRE

HFREE -

. Full module tests using modified Qualification tests
also possible in large chambers.

FEAERHINAD - o] EAZKENNSHEENHHET

ZROBHENE -

i
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Standardized Outdoor Exposure Tests

HREEACRI P Y MR AT

. Module mounting and electrical connectivity

HArwR5B854EE

. Data collection .
KR & Florida
. Evaluation tests

LIRS

. Visual evaluations

SRR

. Put modules on test when qualification tests are started

FELETEMRABE - XHEFITMIE

. Over time, correlate outdoor performance with laboratory test
results

BEE R BIHER - F=EIMEBES SR = MIH S R IFATREX
. More economical when planned up front
RBAXIE LT
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How do we accomplish this?

AN EIiX — B iR?

Standards Community Uiz ¥R
—  Qualification standards (IEC 61215 & 61730) £ En &
—  Material validation (IEC 62788) ##}361IF AR
—  Quality control (IEC 62941) [Fi £ 1EH|#r
—  Extended Stress Testing (National Renewable Energy Laboratory, NREL) A0,
« Qualification Plus (www.nrel.gov/docs/fy140sti/60950.pdf)
« |EC TS 63209-1 (modules) B4
« IEC TS 63209-2 (polymeric component materials) 2 & #)47i#
«  Manufacturers & Suppliers BRI X
—  Quality control Fa =2l
«  Material screening prior to production 4~ Al R 5 35%
—  Data collection (outdoor, real world performance) EHEUEE ( 41 )
— Feed data back into Standards Process (test method improvements, or “sharpening tools”)

MR ERRERES (MHTAS0H )
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Improving the Methods
e T ik

«  Today, obtaining data on old modules is very difficult
M= - FREBAENEIEIES B XE
— Travel to old sites and measure performance
BUEIHUEFF A EZRIN
—  This requires a lot of resources for relatively little information
XEFEZAERR - BHRINNERHENRD
. Tests done according to existing standards rarely correlated to real-world performance
RIBI B ERTINHRD SEERMEBEHER
. Data collection in outdoor environment should be standardized and required in certification
program
PPN R P RO BRI N SEIAR (L - FANAAIERE FRIZEK S
—  Module and material qualification tests compared to real world performance in the future
AR S EMNN SSEPR M BERI X EE
—  Standards community responsible for using data to improve methods
e il E R A R EUE B 705
—  More economical to do this up front

RAMMX S ERDT
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PV Module Testing Summary

«  Avariety of tests have been developed to address PV module performance
28RBS ERE G CRAGRIERE

—  Screening and validation 53R X0 E

—  Module qualification B EE

—  Component durability #RHF R 14
«  Comparative tests along with outdoor testing help establish long-term durability
XS EEME 5 =S8N A B T 18 & = mn A R BR i A M4
« 15 years ago, 25-year long-term PV durability seemed like a far-off goal
15FA] - EARBAREI25FHIEAMA M LUF 2 —MIEA T KB R

— Today, talk is more along 30-40 years

MSIRIECHTERNE Z ZE30-40F

— PVis one of the fastest-growing energy sectors, and materials and module durability is a major reason why

FHREBRBRRBERIE Z— - MM EIAEGFNMAMZEEERRE
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Thank you for your time.

Questions?
kqu@qg-lab.com

We make testing simple. ‘ @

QLAB



