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1. Bl

K5t (Photovoltaic, PV)EE dtulh JHAE R
FEAR PR T AR ERAFEES
HHE - KIGCERFELER - Ednk i
KPR H B R B ES (R - 5 ARS8 8
mnEANEE > PVIERH ARSI — 2 S iRt
A REAEHE SRS & o HRPVIFEAH RIFRHZ 5
Kz ~ KIZBENERTHRFRRLE » B
TCARSERETRER UL » EEIRETTAR R 1L -
PV E A B T # & HEL bR
5 > M2 (L= (Degradation Rate)#{LFEEF
B R RIEMAFTAE - B EREPVIEERGE
PRIETSH(Warranty ) R o SR BRI N 25 R

TR ST B LG IERSE &
TR GRS b R o, TAZH
TR GRS b BRI 0 A AR

*EVEE, Bk 03-5743864, E-mail: andersonhsu@itri.org.tw
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EHME o PVELIET S L HEAR R
B2 FIT R FE 2 IREOR B LR 8 > HECKS
YCTRE ST S B AR e RUTE - 20114
4 > K CEREMAEIRFIT (Feed-in-Tariff) ffilh
RSB ECINE] - 8PV DURFY RAHY
{ERRIMIET > SMIOFITHERE ~ BEEERE ~ BX
M EEGT > EPVITSFRRERE > 5
S5 PV IR e R A A OF BT R o Ry (o (B i
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AR AT TRERA TR AYRE
WAEBNEE = 5 Ehisgt44%(Third-Party Certification
Organization) Jz HIE B B = (Testing Lab)fgH 2
WrhnEs )7 RollE s MRKG A EE L
AT SE[E (Reliability) K fiif {5 P4 (Durability ) i &
LUBTH BB HSERE  WEEIRIT RS &
JEf#(Jenya Meydbray, 2011) o DU FEEPVE 5 0]
il & 14 (Bankability ) s {52 B 7 BY R[5 56 28
SRR ~ BRI AT & A A B 7 2 (R e
BH > DU BIPVESE ~ SRITEIEE & TPV
R ITE » APV R E HUSRE - A8
ME @ BEHAGCE “FREN" sHETRFA
HPVEM I FEENAE R Z RS EHEE - 1
I FEEEE 7 e KA 2

2 ABHEERTMET
fEs

A5t & A il & M (Bankability ) /& H$R1T
A E B E IR ARG E4E (Julia Burrows,
2011) » WIREMEEIERNE SRITHY A e 2Kt &
REEIRIEE - $R1T— s DUE EAUETERF
fli > G ZEANZETER - BEELEE
LA - BUEMEEREAER - 55 LAYA
REME ~ R ARIEIERE D - BEZEMFWE
FEBENZRTE - fRITHERREZEEES
HY RIS ERE ~ IR RE BRI B IR 2 = BIFRAIE
& > DMF R (RREFZEK © sRITRFAEEH
FEITIEE A AL KRR B A B WA A AH S
R~ KPR RITT AR s g B M

—H DERB103F62

FHRAE - (F AR BRI -

MAGCEEENITMEENS > &
e B AR BV BYAh B PV Z4H (4 A T figs 4 K AT S
EEMR - & THEEPVELME - BIEHERR
Bt sl EREC o R & B
752 (Certification Project) 5z il fEz HIE(Extended
Qualification Test) o {541 TR ZCHIEN(Damp
Heat Test) » PVI54H 42,000/ N R A =0 s
RIBET R E AR - R
RIFLLBE RN - BEUE B e 7 HE
A orHE R ER - R4S R LB OLE
(Electro-luminescence, EL)43 4 » B HHEEE £
ZENMBEGEAIBEEIR(E ) - FRFEER
(Junction Box) W EI AR AR AEehE @i
A ERFE RS (E2) - H ATRFS B RA T LLRTHA
AR ARG E R - BIANTRAEPVIEAE DR
KNBHEREE ZAFE » B R ME RRES
EHRE - IR T ESIHEERER - 550EH
B R R o U s TR IR S OREE 8 - S
7E i T SE L REA B PR Pre8 VAR -

(&3 th TUV o] §il & 14 5 fe B s Rl Bl (o
BB - S8 EE R E ek e T A S R i
G o R 5E BEAETT A RR Y AT SR S R 1 e B e B A
i A EEREORE Y B R E R &R - A
It TR 3 o 7 S A B A P g D A 14 RE
i) Frwed ol 8 SN e
E A ERES T 22 EEAY(S.T. Hsu, 2013) » |
PRI bR ARG - ARG S HRITE
RS EE o LEERE SR ) 2 B -
e BREE )T Z AT AR IIE IR - T B RS

1000 h
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Bl KPR EVIEELE (BRI © N. Bogdanski, 2011)
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2 KR ot B AR AR BRI SR el e (R 2k

JE @ PV magazine, 2013)
eI EEN
T
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B
B3 A% B T M B B (T

(&R - #FESE > 2013 5 Herman K.

Trabish, 2013)

L SR

PN T B A R I Fay ~ SRR
ROt ELFEEEER - MR HEE E B
FHIE 0 R PREEERHE Bl -

3. NI E RGN IR IR I i
EIKIRIZARRED 1B

3.1 REZXERIEIRER R

F i 8 6 A 5 B0 BB 49 300 6
M ETHEEEAEL HP R HIEC
61215 /61646 /61730552248 » Z ¥} PV BAHAE
SHE ~ TR R TE  (BEREPV
EES ISR AT I - 9 R ELUREPY
A R FTSERAMOHIRR K -

3.2 ZIKIRIBAKRE D FE(Global
Environmental Conditions)

KEGRE AR ER SIS B 22 3R 1 IEC
MEEHY AR BUAIEU RO - (B3R Fagst Z il
BRI FE R REDRIEIEC 60721 FZIEC 60068
B — ol - B el E A S 2 S
o' K 5 e B &S S HYARE K MT SE M - ERIAE
KI5 e &S A B8 S A RHEEE » P
27 RSB b BN G T R - AL
IEC PV g HIAR 6 2 R IH F s R A ISt R B
HEURARE o PR AT HIRIEC 60721-3-3 (J&]
4) je 275 %3t 5 IR S B b KB E 0 I
i B v 35 ORI > WA MHRIE T (tropical
climate) » BJERZ 275 (arid climate) » CHEAE
#(temperate climate) » DJE[F T (continental
climate) fz EXE {75 (polar climate) - 5544
TH 73 BB [ 7K B SRR R R & 73 By PR Pk (rain
forest) ~ TZE(monsoon) ~ FAFFELH (tropical
savanna) ~ ;R% 002 (humid subtropical) ~
BRI E (% (oceanic climate) ~ # /R &
{#% (mediterranean climate) ~ PH{H A58 K E R
(steppe) ~ PHILAHRIE F fE (subarctic climate) ~ 3
+ b (tundra) ~ fixHEKIE (polar ice cap) & )/E
(landform)&% o 3 JHARHR(F2) Y #E HILR AT B 24
R (Cla) ~ A B BV EZ R (Cwa) ~ 2L
T AHZ SRR (AW) ~ BUREERE(AD ~ B
JEGRMBE(Am)ZE

3.3 N0EAIE (Extended
Qualification Test)

F 1R B PV RN & oy 2 2 FTEC
60721 JZIEC 60068 mn R A] SE L Aol )70 »
A S ET R IR B 1Y 2 ER R A R 1 (Global
climates) il — & 1R 15 57 JE 1k (Severity) » AR
LR EATTSEERYERN « SSHMEC PVAGHIKAHL &
B3] 7E o A iy AT SRS P By T S R
{825 g — e B W T E ) 2 TR i A BY (S (R A
Sp70% » WA PV 2 Witk & Rt &
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SERERAT F—% F=H PERE103F6AH
1 IECKE RN

(ERIAOE @ #FE52 > 2013 5 C. R. Osterwald, 2009)

I E=lii
W ARG B A E -V RSB E A
IEC 60891 | Procedures for temperature and irradiance corrections to measured I - V characteristics of
crystalline silicon photovoltaic devices
EC 609041 | 1 BB AT A - R P R A
Measurement of photovoltaic current-voltage characteristics
Requirements for reference solar cells
S 3R KPS B A B Y SOHI P S AR R A R R
IEC 60904-3 | Measurement principles for terrestrial photovoltaic solar devices with reference spectral
irradiance data
Reference solar devices - Procedures for establishing calibration traceability
S SEL: FHBARS SRR AR E R P50 B E R MR [
IEC 60904-5 | Determination of the equivalent cell temperature of photovoltaic devices by the open-
circuit voltage method
IEC 609046 | RN AR L RRULTR
Requirements for reference solar modules
FTHL KB E R AR 5 R R e iR = T
IEC 60904-7 | Computation of the spectral mismatch correction for measurements of photovoltaic
devices
F 8D RIS R R R A M
IEC 60904-8 Measurement of spectral response of a photovoltaic device
[EC 600040 | ORI LB EIER B oK
Solar simulator performance requirements
W AR e R A (PV) -t i e A =UEse
IEC 61215 | Crystalline silicon terrestrial photovoltaic modules — Design qualification and type
approval
IEC 61646 | ALK RG-S HEE Y 2t
Thin-film terrestrial photovoltaic modules — Design qualification and type approval
EC 617301 | RBICERE Y 2T — B 18D HEE Tk
Photovoltaic module safety qualification - Part 1: Requirements for construction
IEC 61730.0 | RIICHRIA Y 2 2 R — 085 * MK
Photovoltaic module safety qualification - Part 2: Requirements for testing
B 61520 | B RELKE ML VS B
Crystalline silicon photovoltaic array - On-site measurement of I-V characteristics
IEC 61gs3 | I B A PEAE IS RAE i %4

Photovoltaic module performance testing and energy rating

1. IEC : [H][&8E T % & @ (International Electrotechnical Commission)

AAEREHE AT RO K - AEN L - 2RI
BN NSRS EE S AT R R T - R R B
8% e Y RIE R 2 3 i e i VBAE 2 BRI ]

SEFEAYBRLE

— I E

T FEE RN AR (Kececioglu,

199D LARA TECHERE Ry RLRE - EZEAH
SHEEIRIENE ST ~ e ] B B 1 B S
PRt - AACHIERZE Safy R SRS R - JEASE anH T
et B AT SRR REASE R - A ARBE R IR 47
FERnIE S, - RIWIAHSHIEC K ASTMA &
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World map of Kdppen-Geiger climate classification

Humid subtropical climates (Cfa, Cwa)

hy.sm — ™ o [ cc [ - B o N o
] e I o I o I o

Contact Murray C Pesl impesi@unemeld edu au) for frther information

THE UNIVERSITY OF

MELBOURNE

Mariime/oceanic cimates: (Cfb, Cwb, Cfc)

/‘»—

- DATA SOURCE - GHCN v2 0 station data
H~ Bl e[ csa [l ome cta [l os» I ove IR 0 [ €V Temperature (N = 4,844) and
A A [ o [ oo N oo [ v I v N o [ o [ | PO 12

PERIOD OF RECORD - Al avaslable
MIN LENGTH 30 for each month

RESOLUTION 01 latfon,
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[El4 SERIREEIRAESSE - Koppen-Geiger climate map of the world (BE#} 2R © IEC 60721-3-3)

T2 EEREREGINEIEERISETESS > 2013)

TR [Evi E=plit
Main climates Precipitation Temperature
A @ JRiE#HE equatorial W @ VERT desert h @ R EEZHEE hot arid
B : #7224 arid S : EEJEAU steppe k @ FESHZME cold arid
C : JBBE#HY warm temperate | 1 J2HAY fully humid a ! EZ L E hot summer
D : [FEHT snow s ' EREZEA summer dry | b ¢ EZFERE warm summer
E @ fxH0AT polar w  ZAKEZEA winter dry ¢ @ B cool summer
m : ZE monsoonal d @ BEE KEERY extremely continental
F : 3K polar frost
T : fixdh & & polar tundra
%3  IEC RASTMAEHE AV IIEHIEAGETE SR - 2013)
O:F  x: d
HETHE IEC ASTM
60068 60721 61215 61646 61730 E1171
DH O X O O O O
TC O X O O O O
HF O X O O O O
ML O X O O X X
LS X X X O X X
PID X X X X X X
SMC O X X X X X

1. DH : J2Z IR (Damp Heat Test)

2. TC : #JEER I3 (Thermal Cycle Test)

3. HF : J&2 748z (Humidity Freeze Test)

4. ML : #7705 (Mechanical Load Test)

5. LS : SEHEEHER(Light Soaking Test)

6. PID : &R H HIES (Potential Induced Degradation Test)
7. SMC : EEZEH(ER(Salt Mist Corrosion Test)

8. ASTM : EEA R EE 72 (American Society for Testing and Materials)
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i HEVAEIEE - ADRBVEERAEI(DH) ~ 24
TEEAIE(TC) ~ EEEERCHIE(PID) I &/
SR TRV EZ HE(SMC) - JR2 MR
(HF) ~ i HIE (ML) R IR AE(LS) - H
H A A YRR R (R DA T
(1) IEC 60068 (Environmental testing) 3R #1 © EFE
— YN EA— 8 K n] AR MY ER SR AR T
% EEES NG - G
KRR RS TR S A 25 A SR
(2) IEC 60721 (Classification of environmental
conditions)#H * Kf H At 5L R G240 4%(World
Meteorological Organization, WMO)1¥f 25k
RAEHE IR B RHEA 280 b SR B
My Gy LR AT A
ZIREGRG - FRELREEEZHRE
o
(3)ASTM E1171 (Standard test methods for
photovoltaic modules in cyclic temperature and
humidity environments)ii#i : $HEPVIELL
S B EERIE m R R N ATk -
F MRS PVIEAH o] 5 /e B HC A
FIATRIRIFT R BRI A R - RAT e — D70

F=H DPERBEI103F6H

T3P H e Z st R i S
5 - HHEEA A ERGTHEY - qUREVERZE
MR RITRRZEZZERETT © BVE
BRGSO 2 B AT
EEBRA N - 55 R HMES 2T &
FEE R AT AR A 2 = R oA S T R R
BRHVRALIEE » BB S e batE e /ey
IR R 75 I AR RE

4. ZIXSRERBIIE D ==
LEER

STk & s R TUV-Rheinland ({23
[X) ~ TUV-SUD (F{#E7E) - VDE (FEEER T
TEAT 0 E) L ATLAS (S5 KA - FEPVE[FLE
MVEEGEE )72 FHLAIEC 61215 /61646724 B At
B > R RN G B 8% 2% =8 86 T H M
P&t ANEEHIEU(DH) ~ JRETEENIE(TC) -
2 HOHENHF) f BB B BOHIEU(PID) R - fgps
AR IIBDHIER A s BTV AS SR S SRR B
RFSEET AR = 2 i P SR+ ATk D i a8 AR
& o DU HESIE - BResi R - BpseiikiE
J e A N S ELLES -

4 NECHIEEE GBERERE @ FFE5E 0 2013 5 Jennifer E. Granata, 2011)

HH AR

BRI

1.(85%2)°C

REERMEA(DH) | 2. (851 5) %RH

3. & HIE1,000~3,000/NEE

B R R
Humid subtropical climates (Af, Cfa)

1B - -40°C

BEENEU(TO)

2. =38 1 85 °C (IEC 61215/IEC

61646) ~ 90 °C (UL 1703)
ORI (SFES) ¢ 100 °C/ hr
. EHEDHE$200~600 Cycles

iR ERH

Global climates

CEKERE (5 1) wt%
. pH{H : (6.5~7.2)
CEREE  (3512)°C

I HIERO6/ N~ 56K

R AE(SMC)

B WD~ W

BEEERE
Maritime/oceanic climates

1.(85£2)°C
2.(85+5) %RH

3. 1,000 VA ) B B
4. JHEHIERA8/NEF

BEEEERE(PID)

1. o on B R R SR (%
Humid subtropical climates (Af, Cfa)
2. RO R
Temperate/ mesothermal climates
(Cwa)
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TS5 BE N EERGTE T 0 2013)

O+F x:
BB 14t (Test Lab) = N (In-door) F4MOut-door) IECEE CBTL
ATLAS O O X
TUV-SUD O X O
TUV- Rheinland O X O

1. IECEE: System for Conformity Testing and Certification of Electrotechnical Equipment and

Components.

2. CBTL: Certification Bodies (CB) Testing Laboratories.

4.1 BIFUSELEER

S BRSO R PR 1 B U7 2 A5 L
th(££5) » TUV-Rheinland 5z TUV-SUD & {7 & E5
=N HETTHIE © ATLASEE RN ZIECEE CBTLE
S o (HEUT ZE(25plus) M A B H A X &
VE PRS2 2 BK = AP R R (35 B B 19 4 B
JN(Florida) 155 A S HF N (Arizona) 25k B /DI
(Sonoran Desert){B#4 » [ [ H] {521 5 B 2= 1Y H
aAE RSN IR E B B A NAE I PhAS
SR T TR A 2 an (o FH AR R B i A R Y R S R
A (Kurt P. Scott, 2010) ©

4.2 fse Hh R ISIELLER
EEEZATLAS ~ TUV-SUD K TUV-Rheinland
56 )T F I ACEAIIGREI(R6) - ATLASFRAEARY
FERERY 7 ZE L R AT TR R ARG - —
REAEEEA RS - R EmESIREER
PR E PR R R A TR R B PR R B A - WG AR
B Kb = A = AR - HH IR b
IRRA T (HEZE m & E L (Service-of-

Life, SoL) » TUV-SUDHYERRE 77 Z 7 iE T B2
W S EESRFT ] ZIEC 61215 Rykgl - SERFUTIA
SRS > AHERATLAS J5 ZEdE I A - (2
AR HECSRAE SRR 2, - TUV-Rheinland
e AEIRF I~ (E TSR AR5 T - Thn B
FEILSGE T RERESE > USRI
BREEMHA AT Z Bil (% > $ETHEESn ] SRR -

4.3 ZRRERBTMEETL O E
By TR BEPVE i m] B E MERVAL 5 -
PRI R B o A SO VB B = 0 T R AR AR PV
ARSI (ERT) » i R HITE H 53 51
FTC/DH/HF/ML%E > fil 44 5 53508 H 9
PRI HRARE M - BRES I  nT (R R S B Y B
317 %(28) - AFETUV-Rheinland £ HEEA]
%877 2 (Long-term Sequential Testing) ~ TUV-
SUDY & J7 2 (Thresher Program) ~ PVEL
HY ] 5% /8 /8 /5 25 (Reliability Demonstration
Program) ~ ATLASHY25+ Mz, 5 2% (25plus)
AIVDERYI 5 14 A5 5 Z€ (Durability Testing
Program)& - TUV-Rheinlandfy & HJEFIHIEL

6 BuRg ) BRI I EEER GTE ¢ - 2013)

S5 1% (Test Lab) b £
e | e I Mont R B
FA R (Basic) 6 NA
ATLAS FEAEARI (Standard) 12 NA
AEPE A (Premium) 12 BNt M R R BRI
TUV-SUD NA
TUV-Rheinland PR AR o B S R AT
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7 PVIELATEIEC MelTE B 2 A xcktting:
(DRI © Jenya M., 2011)

c-Si Module Thin Film Module

HH R (%) HH FRER(%)
Thermal Cycling Test (50) 4 Thermal Cycling Test (50) 4
Thermal Cycling Test (200) 17 Thermal Cycling Test (200) 8
Damp Heat 20 Damp Heat 22
Humidity Freeze 11 Humidity Freeze 6
Mechanical Load 9 Mechanical Load 12
Bypass Diode Test 3 Bypass Diode Test --
Reverse Current -- Reverse Current 11
Light- Soaking -- Light- Soaking 9
Initial Measurement 8 Initial Measurement 10
Hot-Spot 8 Hot-Spot 10
Impulse Voltage 2 Impulse Voltage --
Robustness of Termination Test 2 Robustness of Termination Test 2
Cut Test 3 Cut Test --

28 BB TR MR AL U7 2
(BRAJR © #FEsE 5 2013 5 David H. M., 2011; Herman K. T., 2013; Julia B., 2011)

Enia i A R MRS T 2R
Long-Term Sequential Testing : Solarpraxis/\ & & [5]35)7 FE ¥ H R H A ZE S

TUV-Rheinland ' WS H R ERIT R S R ARIECERRE R ARG &) - 2 HI2 STEA [F] Y H]
=705 KRR+ 40DH 15008 TC 4005Y, PID% -

Thresher Program : fil A8 IECERREL B4 20 » 1 IEC 6121502
B BRT—ATC /DH HFHEIAHE 5N » 55580 TC600 /DH2000 /HF30 /PIDZE]

TUV-SUD | o tist » ks 00 o e S Y - SR 55 1 80% BL60% R 33T
EE

Reliability Demonstration Program : £“Z1EC 61215 /6164655 I G {47

PVEL 2 5 ZEETC 600 /DH 2000 /HF 30 /UV /ML /PIDJERRERT o 7 HIEtim i Bt B

TEEMERERI R SEERY “MEEE" & o (F R AsRTie ) rlRhE AR i -

Atlas 25+ 1 2FF1EC 61215 /61646 3R RFELRAR » SHIREIR T R K
AHEEIEEERT > 47 B5(1) 6-Month “Basic” Testing Program (2) 12-Month “Standard”
ATLAS Testing Program (3) 12-Month “Premium” Testing Program > E.f1“Premium” /i f£
HFEAPID - K fyifiE IEC 61215 /61646 BasehHEE S - N —E el iEiE i
EOHES - BT DS REERE Bk Tt s B H S an I B SRR IR 1 -

Durability Testing Program : VDEEHQ-Cells 5z BP Solar/\ =|4HK EERE » &
ZIEC 61215 /61646 5 HIEEA-BLRFE » 38 0DH1500 /TC400 /Mechanical

VDE | Cycling /PIDSEADREME - SEHME N AELIABTHT « (MBI A
S > FRFROTIBIEC 61215 /616468351 » [FIFH{E FslFI SR THE! IR
Al -

TN R e B IEEE - SOE oA - (ESCs ERmATRHVEIEE(E - B — At
TUV-SUDHYEREE T 080 RSSO S RIRAEAVERE T % - ATLASHY25plusEH % - F)
SaiARE P L3 (Degradation Trend) » [Mi-AE  FEISIMERIES(ERZRAFE - fEIEEZLE R
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o AT BT IR - AR - R -
FIRESY% - B S BRI T AR SRt
RIP > LT 2R HH I LE.CIR a8 77 95 5 L
HIEE SRS » HBIDN R RS LR -

5. %5 5

IEC PVISAHMERE R Z2 AR HITEE > H AT
BARSE R B A FREEE T AR OVR RN
BHIEL o E3R1 ~ 3~ ATTIRREIBIA B RS S
DIIEC 61215 K 1EC 61646 5550 - [Rre2ighs
SRR FELRAR - S0 I RAH BRI RS
AR IIRGHE B Y > DAL EEE SR R &
R M B AT SRR - 400k T R RS PR AL I
E o E MR SRR S - REE R
BB > HEHRSERAEAE - BEATZE
WP B B P LR » RS TR E BB o]
SEF AR M E Y Far - —RE R A =
AUHIEREEE - B SR aa e DU R M B i 2
TR SHERE R - FEE L TE B RS
{ERF P AR Sy E LB S o 40 o] (R
TR EE L AR P LR R A - B AR Y
[FHE W ESI S L -

e8] T fE H AT A B > IR
FEARIECER AR E B4 aT s B L ] S
YRR A © Uk AR Y B8 2 SE Y ] i 1 T
= WHEGE SN FE I 2 BB T 5
F& T Anel e i & B e R H B AR
WRFVEN(DH) ~ JRIETERMIEN(TC) ~ B2 H
HIENHF) S BB ECHE (PID) & - 2 AR K
PVEEE R FTAY BB 7 ) o BRI R AH B B e i RS
SCHEEREC A NRNSENEEHE - &
fETUV-Rheinlandf(y £HLEAAEL 7% ~ TOV-
SUDHY R 15 77 22 L ATLASHY2 5+ 15 2% -
5 6~ 83 RITEEREEIERE - IR - NI
M R e 7 FAELLE > MESA R EEIRE: - 1
HEERKILEESE -

BT E > HEABGLE TREEN
i 7572 7E AR PV R P 2 i ) B P R B K LB

AHEEEE > WA IERE TR A A - AR
HY BB e AR m] HE (£ 55 = U7 Bis g . (Third-Party
Certification) » { B HEEIRTT ~ Hps ~ FUHE
HZEHIERE - ARUEE AR E N - PR RE
SRAT I B [BIUS AN - S0 F2 v A o 7 i ] S &2 B0
BHNRZE - KGR S FEHRIER RS
T R M TR SR TS R P - R e A A
LUK A E]aniE - #S AR B Ry SR T RE ST L
A7 Z BB > KR A Fl i ab'E > BE
AR DURRA B E TG 25 E b o
(eI SEEBRAE - F RE BN IS B R
THTEREENZ - WAEIE NS A - fEHIER
1T ~ s~ JHERPNIEBREE HEALKGER - FLETER
ZRmAVSEE R - it SRITRNE R TR R
PHRE R TMEREM B RS

Sk

AFERE 0 2013 BIECRES B 7R fn r] B E
By S sk 7 W FE-Part 1 1 KIS EERE
BN lEU5 - R 0 152 -

SRR 0 2013 BIFEKES B e ] Rl E M
EEsT 5 )7 WS -Part 2 © W@ MEEEA
oA g T LR - BAERN - 154 -

FFERSE 0 2013 BRGNPV ZE & 1]
AEMEEHE AT SRS - THH07-3-A2-
0103 -

C. R. Osterwald, T. J. McMahon, 2009, History
of Accelerated and Qualification Testing of
Terrestrial Photovoltaic Modules: A Literature
Review, Prog. Photovolt: Res. Appl., vol. 17,
pp-11-33.

David H. Meakin, 2011, Photovoltaic Durability
Initiative (PVDI) A Durability Program
Providing Bankability and Marketing
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Bankability Management, Certification, and Extended
Qualification Tests for Photovoltaic Modules

Shu-Tsung Hsu'~  Yean-San Long” Hsien-Chen Ma’

ABSTRACT

Photovoltaic industry is expanding rapidly to meet the growing renewable energy demands worldwide.
The current problem is PV manufactures developing new technologies are having difficulty achieving
bankability, even for companies that had already established commercial level manufacturing facilities.
Furthermore, bankability still lacks definitions or standards of bankability for investors to follow. Therefore,
a solution is needed urgently to develop bankability estimation, and help PV module producers to achieve
a bankable product. This paper aims to address active bankability management including certification
solutions to fulfill urgent needs of PV module producers and investors. This study proposes a detailed
analysis of the ongoing bankability programs and extended qualification tests from major authorized testing
laboratory, and the industry will be able to achieve the financial assessment of PV projects for bankers and
investors.
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