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(1) * &%

ISO 9845-1 Solar energy-Reference solar spectral irradiance at the ground
at different receiving conditions,Part 1 : Direct normal and
hemispherical solar irradiance for air mass 1.5

Din 5034-2 Daylight in interiors 5 principles.
IEC 61725 Analytical expression for daily solar profiles
)~ R# 2 el
EN 50380 Datasheet and nameplate information of photovoltaic module.
IEC 60891 Procedures for temperature and irradiance corrections to

measured [-V characteristics of crystalline silicon
photovoltaic devices

IEC 60904-1 Photovoltaic devices. Part 1 : Measurement of photovoltaic
current-voltage characteristics

IEC 60904-2 Photovoltaic devices. Part 2 © Requirements for reference

Amendment 1 solar cells

IEC 60904-2-A1 | Photovoltaic devices. Part 2 : Requirements for reference

Amendment 1 solar cells

IEC 60904-3 Photovoltaic devices. Part 3 : Measurement principles for

terrestrial photovoltaic (PV) solar devices with reference
spectral irradiance data

IEC 60904-5 Photovoltaic devices-Part 5 : Determination of the equivalent

11



cell temperature (ECT) of photovoltaic (PV) devices by the
open-circuit voltage method

IEC 60904-6

Photovoltaic devices-Part 6 : Requirements for reference
solar modules

IEC 60904-6/A1
Amendment 1

Photovoltaic devices-Part 6 : Requirements for reference
solar modules

IEC 60904-7 Photovoltaic devices-Part 7 : Computation of spectral
mismatch error introduced in the testing of a photovoltaic
device

IEC 60904-8 Photovoltaic devices-Part 8 : Measurement of spectral

response of a photovoltaic (PV) device

IEC 60904-10

Photovoltaic devices-Part 10 : Methods of linearity
measurement

IEC 61277

Terrestrial photovoltaic (PV) power generating systems-
General and guide

IEC/PAS 62011

Specifications for the use of renewable energies in rural
decentralised electrification

IEC 61215 Crystalline silicon terrestrial photovoltaic (PV) modules-
Design qualification and type approval

IEC 61345 UV test fir photovoltaic (PV) modules

IEC 61646 Thin-film terrestrial photovoltaic (PV) modules-Design
qualification and type approval
Photovoltaic (PV) module safety qualification-

IEC 61730-1 Part 1:Requirement for construction
Photovoltaic (PV) module safety qualification-

IEC 61730-2 Part 1:Requirement for testing

IEC 61701 Salt mist corrosion testing of photovoltaic (PV) modules

IEC 61721 Susceptibility of a photovoltaic (PV) module to accidental

impact damage (resistance to impact test)

JRC-ISPRA 503

Qualification Test Procedures for Crystalline Silicon
Photovoltaic Modules

IEC 61829 Crystalline silicon photovoltaic (PV) array-ON-site
measurement of [-V characteristics

IEEE 929 Recommended practice for utility interface of residential and
intermediate PV systems

IEEE 1262 Recommended practice for qualification of PV modules

IEEE 1513 Recommended practice for qualification of concentrator

photovoltaic modules

G) <& T j sl

IEC 60364-7-712

Electrical installations of buildings-part 7-712 :
Requirements for special installations or locations-Solar
photovoltaic (PV) power supply systems.

IEC 61194 Characteristic parameters of stand-alone photovoltaic (PV)
systems

IEC 61702 Rating of direct coupled photovoltaic (PV) pumping systems

IEC 61724 Photovoltaic system performance monitoring-Guidelines for
measurement data exchange and analysis

IEC 61727 Photovoltaic (PV) systems-Characteristics of the utility

12




interface

IEC 61683 Photovoltaic systems-Power conditioners-Procedure for
measuring efficiency

IEC/TR2 61836 Solar photovoltaic energy systems-Terms and symbols

IEC 62142 Photovoltaic Stand-Alone Systems-Design Qualification and
Type Approval.

IEEE 928 Recommended criteria for terrestrial PV power systems

IEEE 1373 Recommended practice for field test methods and procedures
for grid-connected PV systems

IEEE 1374 Guide for terrestrial PV power system safety

) F ot

IEC 61173 Overvoltage protection for photovoltaic PV) power
generating systems-Guide

IEC 61683 Photovoltaic systems-Power conditioners-Procedure for
measuring efficiency

IEC 61427 Secondary cells and batteries for solar photovoltaic energy
systems-General requirements and methods of test

IEC 937 Recommended practice for installation and maintenance of
lesd-acid batteries for PV systems

IEEE 1144 Sizing of industrial nickel-cadmium batteries for PV systems

IEEE 1145 Recommended practise for instalation and maintanance of
nickel-cadmium batteries for PV systems

IEEE 1361 Recommended practice for determining performance
characteristics and suitability of batteries in PV systems

(5) ASTM 1 &

ASTM E927 Standard Specification for Solar Simulation for Terrestrial
Photovoltaic Testing

ASTM E948 Standard Test Method for Electrical Performance of
Photovoltaic Cells Using Reference Cells Under Simulated
Sunlight.

ASTM E973 Standard Test Method for Determination of the Spectral
Mismatch Parameter Between a Photovoltaic Device and a
Photovoltaic Reference Cell.

ASTM E973M Standard Test Method for Determination of the Spectral
Mismatch Parameter Between a Photovoltaic Device and a
Photovoltaic Reference Cell.

ASTM E1021 Test Methods for Measuring Spectral Response of
Photovoltaic Cells.

ASTM E1036 Standard Test methods for Electrical Performance of
Nonconcentrator Terrestrial Photovoltaic Modules and Arrays
Using Reference Cells.

ASTM E1036M | Standard Test Methods for Electrical Performance of
Nonconcentrator Terrestrial Photovoltaic Modules and Arrays
Using Reference Cells.

ASTM E1038 Standard Test Method for Determining Resistance of
Photovoltaic Modules to by Impact with Propelled Ice Balls.

ASTM E1040 Standard Specification for Physical Characteristics of

13




Nonconcentrator terrestrial Photovoltaic Reference cells.

ASTM E1125 Standard Test Method for Calibration of primary Non-
Concentrator Terrestrial Photovoltaic Reference Cells Using
a Tabular Spectrum.

ASTM E1143 Standard Test Method for Determining the Linearity of a
Photovoltaic Device Parameter with Respect To a Test
Parameter.

ASTM EI1171 Standard Test Method for Photovoltaic Modules in Cyclic
Temperature and Humidity Environments.

ASTM E1328 Standard Terminology Relating to Photovoltaic Solar Energy
Conversion.

ASTM E1362 Standard Test Method for Calibration of Non-Concentrator
Photovoltaic Secondary Reference Cells.

ASTM E1462 Standard Test Methods Insulation Integrity and Ground Path
Continuity of Photovoltaic Modules.

ASTM E 1596 Test Methods for Solar Radiation Weathering of Photovoltaic
Modules.

ASTM E1597 Standard Test Method for Saltwater Pressure Immersion and
Temperature Testing of Photovoltaic Modules for Marine
Environments.

ASTM E1799 Standard Practice for Visual Inspections of Photovoltaic
Modules.

ASTM E1802 Standard Test Methods for Wet Insulation Integrity Testing of
Photovoltaic Modules.

ASTM E1830 Standard Test Methods for Determining Mechanical Integrity
of Photovoltaic Modules.

ASTM E2047 Standard Test Method for Wet Insulation Integrity Test of
Photovoltaic Arrays.

ASTM E2236 Standard Test Methods for Measurement of Electrical
Performance and Spectral Response of Nonconcentrator
Multijunction Photovoltaic Cells and Modules.

ASTM G173 Standard Tables for Reference Solar Spectral Irradiances *
Direct Normal and Hemispherical on 37 Tilted Surface.

(6) UL &2
UL 1703 Standard for Flat-Plate Photovoltaic Modules and Panels.
UL 1741 Standard for Inverters, Converters and Controllers for Use in

Independent Power Systems.
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T FE R TR IR T IR
(1) = # =K &8

CNS 13059-1

TR AE (5o 480 RT R Ri— R R AR )
(IEC 60904-1)

CNS 13059-2 kP kT (Hom: ARABETE 28 R) (IEC
60904-2)

CNS 13059-3 kP kg Ak (;;;g L L eSS < N
kT ki (PV) 4B = IF‘J)%'I“’)(IEC6O9O43)

CNS 13059-5 kT Ryt (%730 ﬁl]@ff’ﬂ&ﬂ@/zz Tk R
At ST RAER) (IEC60904 5)

CNS 13059-6 TR AE (523 AR BT H e & R)
(IEC 60904-6)

CNS 13059-7 KPRy A (F 0 kT Ry A RIEY rE 4 Kk
£ I SRR S ) (IEC 60904-7)

CNS 13059-8 R RyriE (FAI R RFALELFLERZE
#1) (IEC 60904-8)

CNS 13059-9 kP kTR ($40 AHBEREZELE £) (EC

60904-9)

CNS 13059-10

kT Ry AE (500 AMEERZ) (IEC 60904-10)

CNS 15113 R T Rk AR L f*%i(IEC 61836)

CNS 15114 BHFHEY ABET e KPRl N (IEC
61215)

CNS 15115 AR PR R Bk T e — kR odl N i (IEC
61646)

CNS 15116 Bk T B % oh HURIRR(IEC 61345)

CNS 15117 AHET A —T 4 AR —FPeE 2 25 (EC
61683)

CNS 15118-1 SHRT R % 2R % 190 g & f(IEC
61730—1)

CNS 15118-2 SR T R E 2% 230 L REE R(IEC
61730 2)

CNS 15119 AR R BR TR BB B EE S e
(IEC 61724)

CNS 15120 SHETHER AR 2T — - R fEpR 2
(IEC 61427)

CNS 15195 Boo ot & r%de-*’f ® kB 224y 3 IEC 61277

CNS 15196 SRR e B AR &RIEC 61701

CNS 15197 <k T R G 4 R IEC 61721

CNS 15198 ERF B ET LA VISR ’éi‘IEC 61829

CNS 15199 ﬁ:* an m;;;;-t;?7-712€u3m] FH B B RAHk
=h
FL,

E s & SLIEC 60364-7-712
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(2) #l ¥ HF TR %

IEC 61173 TR ANERFE—Tp e

IEC 61194 B AT “«m‘&ﬁ”z#« e

IEC 61702 THETRREREME T
IEC 61725 BBk p a2 4755y i

IEC 61727 THRT hRE TS el Btk

FesTH B (CNS) ~ B#H(IEC » UL ~ ASTM)RIG# 3 22 2
o ERIE A ’:sf;x%ﬂm\ms  E et b A ke
(98~101)EFL L H2 €8> A5 BT 52 BLER » 1%
Bk @iz #ipI5| 5 % - Bz PRy Hearslr 2
Wz LR ApRRIEIE D 2 EF2Z L EPEART k2
§ Fm2 AT R A AREL R S B R T2 RRIP
S P R T

T Bk R et 2 % 2RI (IEC61215/61646& 61730-2)

Inspection

10.1/MSTO1 Visual inspection

10.2 Maximum power determination
10.4 Measurement of temp. coefficients
10.5 Measurement of NOCT

10.6 Performance of STC & NOCT

10.7 Performance of Low irradiance

16



[-V measurement equipment (IEC61215/61646)

Type :Pulsed S.S
Class:AAA(IEC60904-9)
Irradiance area: 1.0%1.2m
Lamp :Xenon 3.6KW*4
Irradiance: 200,
800-1000W/m’

Pulse wave length:
20-1000ms

Measurement point: 250

Product Maker: Wacom

Long Pulse Solar Simulator (LPSS)
BI3-1~IVed SREPIRE

17



NOCT test equipment (IEC61215/61646)

®13-3 ~ NOCTE B[ #
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Thermal cycling test

10.11 Thermal cycling test (-40~+857C)
10.12 Humidity-freeze test(-40~+85C/RH85%)
10.13 Damp heat test(+85°C/RH85%, 1000H)

Thermal cycling test equipment (IEC61215/61646)

Temperature range: -40 - +85°C/85%RH

Max. module size: 2.0*2.0m

Capacity: 10 Modules

B3-4~ 8 & EpRE
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Optical test

10.8 Outdoor exposure test
10.10 UV preconditioning test
10.19 Light-soaking (IEC61646)

UV test equipment (IEC61215/61646)

Wave length: 280-400nm
Irradiance area: 1.5*%1.8m
Lamp: Metal halide 4.0KW*12
Irradiance: 1-5 sun
Temperature: 60+5°C

Product Maker: IWASAKI E.E

Bl3-5 - UVE B & B
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Electrical shock hazard test
10.3 Insulation test
MST11 Accessibility test
MST12 Cut susceptibility test
MST13 Ground continuity test
MST14 Impulse voltage test
MST16 Dielectric withstand test
MST17 Wet leakage current test

Cut susceptibility test equipment (IEC61730-2)

B]3-6 ~ Substrate & p]2E% &

21



Fire hazard test
MST21 Temperature test

10.9/MST22 Hot-spot endurance test
MST?23 Fire test

10.18/MST25 Bypass diode thermal test

MST26 Reverse current overload test

Hot-spot endurance test equipment (IEC61215/61646)

B®]3-7 ~ #za(Hot spot) & B ik B

Type: Steady state S.S

Class: ACA (IEC60904-9)
Irradiance area: 1.5*%1.8m
Lamp: Metal halide 2.0KW*20
Irradiance: 1000+£10%W/m’
Product Maker: SNK

®]3-8 ~ Hot spot& i
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Mechanical test
10.14 Robustness of termination test
10.16 Mechanical load test
MST32 Module breakage test

Mechanical load test (IEC61215/61646)

BI3-9 ~ [ FRlF KA

Sand Load: 2400, 5400PA

Front & Back surface

Hold time: 1 hour
Total 3 cycles

23



Module breakage test (IEC61730)

FI3-10 ~ + B % § 0 mh e 4 R #

Impactor: 45.5kg
Height: 30cm, 45cm, 122cm

24



Component test
MST15 Partial discharge test
MST33 Conduit bending test
MST44 Terminal box knock out test

Partial discharge test equipment (IEC61730-2

BI3-11 ~ i3 T R R EB(-)

Input voltage: max AC5000V
For back sheet etc.

BI3-12 ~ 306022 TRl th B ()

25



Demonstration of IV measurement / Hail test / Fire test

BI3-13~FF X ~ kB 2 IVRREKE
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T PRS0 fRE DR M PR E

ALEH D GREEL LRI B LTSRS - S

SR I Ry

> F M R ’l‘ﬂ—g‘*g—f”fﬂﬂln\’ﬁ » T ’}?*r'];]ﬁ'

Wer ¥ 2 R P R ATERERA o f—r%% AT SN
B R R L R IR A 4T

Crystalline silicon terrestrial photovoltaic (PV) modules-
IEC 61215 . i .

Design qualification and type approval
IEC 61646 Thlr}—ﬁlm terrestr.lal photovoltaic (PV) modules-

Design qualification and type approval
IEC 61730-1 Photovoltalg (PV) module safety'quahﬁcatlon-

Part 1:Requirement for construction
IEC 61730-2 Photovoltalc? (PV) module safety qualification-

Part 1:Requirement for testing
CNS 15114 B L S BRETHEE R fed] Vi (IEC 61215)
CNS 15115 WO P SR T e R r A 53R (IEC 61646)
CNS 15118-1 TR R & 2R —F 130 @ & K(IEC 61730-1)
CNS 15118-2 ST EZ X 2L F 230 1 RIEE RIEC 61730-2)
UL 1703 Standard for Flat-Plate Photovoltaic Modules and Panels

231977 5 PR AR T R KRBT Y 25 X REHN

RIEC%® ULZ R[5 P Vg o
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Z‘\

3-1IEC~UL* B £ %

Bom R 2 pITE P o2 i)

T e

@ cAp B B R R R 2 £

3R 4

UL1703 & IEC 61215 & 61646+ &

£ -L1703 & IEC 61730-1% 3T

-1703 & IEC 61730-2% i

I——”"‘|1703& IEC 61215 & 61646 & IEC 61730-2% il

IEC 61215 & 61646

UL1703

10.1 Visual inspection

IEC 61730-1

IEC 61730-2

10.4 Measure of  temperature

coefficient

10.7 Performance at low irradiance

10.8 Outdoor exposure test

10.10 UV preconditioning test

10.13 Damp-heat test

10.17 Hail test

10.18 Bypass diode thermal test

10.19 Light-soaking <Only for 61646>

14.Corrosion Resistance

4.2 Metal parts

10.1 Visual inspection

10.2Accessiblity test

10.4 Grounding continuity test

10.5 Impulse voltage test

10.10 Module breaking test

11.1 Partial discharge-test

11.2 Conduit bending test

11.3 Terminal box knockout test

15.Accessibility of Uninsulated Live Parts

16.Fire Resistance

17.Superstrate

Performance

10.5 Measure of NOCT

19.Temperature Test

10.7 Temperature Test

10.2 Maximum Power determination

10.6 Performance at STC & NOCT

20.Voltage, Current and Power Measurement

21.Leakage Current Test

22.Strain Relief Test

23.Push Test

25.Bonding Path Resistance Test

10.3 Insulation test

26.Dielectric Voltage-Withstand Test

10.6 Dielectric withstand test

10.15 Wet leakage current test

27.Wet Insulation-Resistance Test

10.14 Robustness of terminations test

29.Terminal Torque Test

30.Impact Test

33. Water Spray

34.Accelerated Aging Test

10.11 Thermal cycling

35.Temperature Cycling Test

10.12 Humidity-freeze test

36.Humidity Test

37.Corrosive Atmosphere

38.Metallic Coating Thickness Test

10.9 Hot-spot endurance test

39.Hot-Spot Endurance Test

40.Arcing Test

10.16 Mechanical load test

41.Mechanical Loading Test

42.Wiring Compartment Securement test

Ah
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U 45 fl i 72 Sec.
10.10 15kWhim?
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TC200 -40~85°C

NOCTa| & Sec. 105

.

.
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TCED -40~857T

.

.
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.
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30




# 3-3 IEC 61646 & %3] =

B sk T fole i ae BlRipAIE P

2 4%

s

% & Bl R OP i oMoprF
10.1 |P A& & WA e TP ARG
102 |B = 7 F £ i ¥ CNS13059:] 3 o
10.3 |4 soplz 51000Vd.c 4282 Bt kT RT 1A 4
104 [ B dEcp) i ¥ CNS13059-107R] 2 -
o WX RSE D 800W/m’ o
WA g p | MR m
10.5 (NOCT)2. i#l £ % EER 20C
T B lm/s
, R H R R 25CHNOCT
4 STC# NOCT = 2. | -
10.6 ]‘; BBt 1 100022 800W/m” Y £ F CNS13059-32. %% + 1
At \;‘ﬁip@ﬁﬂ'&7/€v\#°
THAER 25T
10.7 |t pRot R T 2 M [BS R D 200W/m'2 & 4 CNS13059-32 %4 + 15 4 % 3
PRETR 2 AT o
10.8 |3 *hoR & el 60kWh/m?2_ 4%~ F5 BB & o
s o v h L 2 o fERT o 4 1000W/ bR T 5]
10.9 |#Fzaat 4 Bl E;—o E i BE m’ 2 P& +
10.10 |UV3E # AJZipl3%  |(280nm~385nm, 15kWh.m™ > 280nm~320nm, 5kWh.m?)
10.11 £ 4 % v 3% (-40°C~85°C * 200 cycle)
10.12 |84 ik Bl %85 » 85%RH I -40°C » 10 cycle
10.13 |84 ip] 3 %85C » 85%RHT 1000-] F*
10.14 |51 s34 55 B P& i % CNS362878] 3%
# # <0.lm’ > F % T I 73 400MQ -
10.15 | 7B B & m gl i B >0.1m? 0 500V B kST RT (A L )
RF2 GG Tf L 67 F W*40M9m20
%2400Paz #25 § JF T3 TR 0 Whin i B 1 6 %6 e
10.16 [#8# {4 P TR Bdcfe - BURRM >V Am A G EHEMZ W 4
5400Paz_ 7k & f 47 o
10.17 |7k & p) 3 25mmE iS2 k3t o M23.0m/siE B E BRFIIBEE o
10.18 [# i = &M A RIRE | Glsc2T5CT 1P PF o 21258 2 I5c275C T 1] BF
. R LT ] B 5 800W/mP~1000W/m” 2. BB it B v
B A £ LN i ¥
1019 "ﬁ‘i% /?Jpé‘ E_ E'JPmax % Ij“2°/ F\ .

31




1 mod 1 mod 2 mod 2 mod
v v w mod v v
L ¥ L o 15 TR TRAEGRIGE
& 2 ! = . . VR
¥ 60kWh/m? Sec. 10.8 UVAT # A2 Sec.10 1? Sec. 1011 Sec. 10.13
P ' v TC200 DH1000
B R ¥k Sec. 10.4 -40~85° 85°C/ 85RH
" 40~85C
= ' s TR
NOCT#IZ Sec. 105 | |+ % Sjc' 10.11
STC & NOCT T 5 .
P
Sec. 106 iR% 0k Sec. 10.12 J 1mod 4 mod
o BB & - M 1 mod o "
PR B R T A 1 mod Wik f = 7k B Bl
Sec. 10.7
L — e HaE Sec. 10.17
330 - BRI Pl AR 5 R R Sec. 10.16
Sec. 10.18 Sec. 10.14
Fopaat A plE
Sec. 10.9

BI3-15 IEC 61646 & %) * £ 7 B b BRI 428

32




#3-4TEC 61730-2 & % T2 ST ficlex 2 PIEIE P £

K @1f@‘ - Pl P
TSR R

X X X | MST 51 # # %k r[3# (TC50 £ TC200)

X X X | MST 52 j& 4 i i#l:#(HF10)

X X X | MST 53 ;&#4r3% (DH1000)

X X X | MST 54 UVl
- AR B RRE

X X X MST 01 P 4Rtk &
TS RPIE

X X - MST 11 &35 2 ipl#

X X - MST 12 7 2] P38

X X X | MST 13 3 i 4§ ip)3

X X* - MST 14 #% =7 B P

X X* - MST 16 @ 7 & P&

X X - MST 17 ;& ik 7 iR

X X X | MST 42 51 5185 5 B Pl
X e RGE

X X X | MST 21 8 A iRl

X X X | MST 22 #upmip|i#

Xk - - MST 23 L i &

X X - | MST26 i % i f §Lipls
W4 PR

X - X | MST 32 e sk 2 ipl

X X X MST 34 #4* § J7 iRl3#
SORES| EEIN

X - - MST 15 %4 22§ Bl

X X - MST 33 % §* & I3

X X X | MST 44 £:4 & # %5830 Fop)id

X B R

F o R

* A £ BAEBT b 2 R
R ENEAY ER2 e Pl ol B sC

33




T L
(L QR (R i

Bk TCRHETE
MST 01 HE
7 MY e .
= i
TREHTEL ;?ELLEF
10.2 (IEC 61215 ~ EryE i
ERAE  MERE I{EfAH IEC61 646) DB?:' E& =
‘ IS
3{EfSGA SRR MST 15
MST 16 Nil
Eiaf " MST 33
N
SEEENE, | e SR
MST 13 HFLZEHIER
MST 44
A A % A
T K R TN VERNERY BEa RIS 5538 A E IR
MST 23 MST 32 MST 11 MST 25
v v
IR EHIE TR
I{EfAH HEfEAE MST 17 MST 17
v v WEESAE § TR v
e Y mc\l: %&/ IEC\[E‘ VPN .
UV A IEERIEA SRR
T DH 100 TC 200 =t MST 26
; MST 53 MST 51a A
v
EHERHIE N
TTC%S{ZE)J—E VRIREE IR VAR
MST 51b SSIT MEEEAE
v v 3 Y
TR BRI U a=CCIRL Y EEHE | | R R AR
MST 52 MST 34 MST 22 = MST 14
v
5 | R e P A
MST 42 ¥
M ETEEIER
MST 12
+ —
Fest IR
MST 11
v
H g
MST 01

BI13-16 IEC 61730-2 + 5 £ § firle & 2 Felifl s in 42

34



H =% » 12 UL 1703 Flat-Plate Photovoltaic Module and Panelsi%# #1 &
B2 RIGRIE P ~PIREPN TR PRRNAR > F RIRREARY TE 2 RS
o Ao WEP 4T

#3-5 UL 1703 =~ & 7 fi e P3R5 P

Module and panel performance tests (UL 1703)

Section Test Number of samples
19 Temperature test’ 1
20 Voltage and current mearsurements test 1
21 Leakage current test 3
22 Strain relief test 1
23 Push test 1
24 Cut test 1
25 Bonding path resistance test 3
26 Dielectric voltage-withstand test 3
27 Wet insulation-resistance test 3
28 Reverse current overload test 1
29 Terminal torque test 1
30 Impact test 1
31 Fire test a
33 Water spray test |
34 Accelerated aging test b
35 Temperature cycling test 3
36 Humidity test 3
37 Corrosive atmosphere test 2
38 Metallic coating thickness test 1
39 Hot-spot endurance test 1
40 Arcing test c
41 Mechanical loading test 1
42 Wiring compartment securement test 1

a. A function of the physical size of the module.

b. A function of the physical size of the gasket and seal material.

c. One or more, depending upon test procedure elected.

d. With reference to the Exception to 18.3, only these tests are needed for a module
or panel with specified rating.
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3AEGFEHETHESX 22 M RRITE ZRRIKA S
ST R KPS RZEPRIEC 61215 ~ IEC 61646 ~ IEC

61730-1 ~ 32 IEC 61730-2% UL 17035 {& & » H 2 38 p|ig#r 2

R EE A A U AcE 36 £3-7 £3-8% 43997

23-6IEC 612158 & # e+ S BBk T Bow P37 2 2 ¥ PR &

> 44

% &

PIRIE P

% W RIR A

10.2

Maximum Power Determination

Flash type Solar Simulator (Class B)

10.3 |Insulation Test Same as UL1703
10 4 Measurement of Temperature Flash type Solar Simulator (Class B) Same as
" |Coefticient UL1703
10.5 Measurement of nominal operating |Same as UL1703 Voltage, Current and Power
" |cell temperature (NOCT) Measurement Test
Same as UL1703 Voltage, Current and Power
o lssutniies et G e INOICI Measurement Test (Clafs B Solar Simulator)
107 |Performance at low radiance Same as UL1703 Voltage, Current qnd Power
Measurement Test (Class B Solar Simulator)
DC/AC load
10.8 |Outdoor exposure Test Pyranometer
Steady State Solar Simulator (Class C)
Chart Recorder/Data logger with non-
revisable data output
10.9 |Hot-spot Endurance Test Steady State Solar Simulator (Class C)
Pyranometer
Thermocouple
Chart Recorder/Data logger with non-
revisable data output
10.10 |UV Preconditioning Test Thermocouple
UV Chamber
UV radiometer
10.11 |Thermal cycling Test Same as UL1703
Chart Recorder/Data logger with non-
revisable data output
10.12 [Humidity Freeze Test Circuitry continuity monitor
Freezing Chamber
Thermocouple
10.13 |Damp-heat test Same as UL1703 Thermal cycling test
S Same as UL1703 Terminal Torque/Strain
10.14 |Robustness of termination Test Dl Tecslt
10.15 |Wet Leakage current Test Same as UL1703
10.16 [Mechanical Loading Tests Same as UL1703
10.17 |Hail Test Balance
10.17 |Hail Test Eailiieczer

Hail Impact Tester

Hail mold
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Measuring tape/Steel Ruler

PV panel supporting fixture

Velocity meter

10.18

Bypass diode thermal test

DC Power Supply

% 3-7TIEC 61646 & "3 = 15 & § H- e M i PlR9r 3 2. R RIK &

3 & BIZRIE P TR PR A
10.1 | Visual inspection Same as IEC 61215
10.2 |Maximum Power Determination Solar Simulator (Class BBA)
10.3 |Insulation test. Same as UL1703
10.4 Measur'ement UGS TS Solar Simulator (Class BBB)
coefficients .
10.5 Measurement of nominal operating |Same as UL1703 Voltage, Current and Power
" |cell temperature (NOCT). Measurement Test
10.6 |Performance at NOCT . Solar Simulator (Class BBB)
10.7 |Performance at low irradiance . Solar Simulator (Class BBB)
10.8 |Outdoor exposure test . Pyranometer/DC/AC Load
Chart Recorder/Data logger with non-
revisable data output
10.9 [Hot-spot endurance test. (Séelzgsy ggl‘;e)/Flash prech ol il
Pyranometer
Thermocouple
Chart Recorder/Data logger with non-
revisable data output
Thermocouple
10.10 | UV test U Clheimiloee
UV radiometer
UV spectroradiometer
10.11 |Thermal cycling test Same as UL1703
Chart Recorder/Data logger with non-
revisable data output
10.12 |Humidity-freeze test Circuitry continuity monitor
Freezing Chamber
Thermocouple
10.13 [Damp heat test Same as UL Thermal cycling test
T Same as UL Terminal Torque/Strain
10.14 |Robustness of terminations test et Caime rtmeg ¢ Test
10.15 |Wet Leakage current Test Same as UL1703
10.16 [Mechanical load test Same as UL1703
10.17 |Hail test Balance

Hail Freezer

Hail Impact Tester

Hail mold

Measuring tape/Steel Ruler
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PV panel supporting fixture

Velocity meter

10.18

Bypass diode thermal test

DC Power Supply

10.19

Light-soaking

Solar Simulator (Class CCC)

#3-8IEC 61730+ B £ T He % 2R 2 2 Pk &

IEC 61730 7% 2 ¥ B3k &

% & RI3#E B TR R A
10.1 | Visual inspection MST 01 Same as UL 1703
10.2 | Accessibility test MST 11 11\/{1)11t1meter/Cyhnder probe (IEC 61032 type
10.3 | Cut susceptibility test MST 12 . Same as UL 1703
10.4 | Ground continuity test MST 13 Same as UL 1703
10.5 | Impulse voltage test MST 14 . Impulse Generator
10.6 | Dielectric withstand test MST 16 . |Same as UL 1703
10.7 | Temperature test MST 21 Same as UL 1703
10.8 | Fire test MST 23 Same as UL 790
10.9 2Izeverse current overload Test MST Same as UL 1703
11.1 | Partial discharge-test MST 15 . Charge measurer
11.2 | Conduit bending test MST 33 Bending Fixture
11.3 4"12‘erm1nal box knockout tests MST Force Gauge/Screw Driver
10.10 | Module breakage test MST 32 . Impactor Assemblies
%3-9 UL1703 * I3 & T B RIE AT F 2 R BIK &
3 & PERIE P AT E RPIK A
15 Accessibility of wuninsulated live et Frsibe
parts
Ambient temperature/humdity conditioning
System
Chart Recorder/Data logger with non-
19 |Temperature Test revisable data output
Steady State/Flash type Solar Simulator
Pyranometer
Thermocouple
Wind controller
Chart Recorder/Data logger with non-
20 |Voltage and Current Measurements

revisable data output

Humidity/Temperature Chamber
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Impulse type Solar Load

Impulse type Solar Simulator

Insulated Sample Rack

Monitor PV Cell

Reference PV Cell

Temperature Controller

Thermocouple

21

Leakage Current Test as Received

Clock/Timer

Copper foil

Dielectric Voltage Withstand Tester (AC,
4KV, 500VA)

Digital Multimeter

Leakage current meter/Tester

Measuring tape/Steel Ruler

22

Strain Relief Test

Balance/Weight meter/Force Gauge

Clock/Timer

Standard Weight

Permanent Marker

Caliper

23

Push Test

Steel Rod

Balance/Weight meter/Force Gauge

23

Push Test

Caliper

Clock/Timer

24

Cut Test

Balance/Weight meter/Force Gauge

Cutter Assemblies

Clock/Timer

Inclinometer/Protractor

Measuring tape/Steel Ruler

25

Bonding Path Integrity Test

Clock/Timer

Copper foil

Dielectric Voltage Withstand Tester (AC,
4KV, 500VA)

Leakage current meter/Tester

Measuring tape/Steel Ruler

Torque Wrench

26

Dielectric Voltage Withstand Test as
Received

Clock/Timer

Copper foil

Dielectric Voltage Withstand Tester (AC,
4KV, 500VA)

Measuring tape/Steel Ruler

27

Wet Insulation Resistance Test as
Received

Clock/Timer

Dielectric Voltage Withstand Tester (AC,
4KV, 500VA)

Digital Multimeter

Insulation resistance ohmmeter/Tester

Water Resistance/Conductance Meter

Surface Tensometer

Surfactant
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Water Tank

28

Reverse Current Overload Test

Cheesecloth

Clock/Timer

DC power supply with adjustable constant
current output

Measuring tape/Steel Ruler

Pine Wood

Tissue Paper

29

Terminal Torque Test

Torque Wrench

Torque Screw Driver

30

Impact Test

Balance/Weight meter/Force Gauge

Caliper

Clock/Timer

Dropping fixture/Guide

Freezing Chamber

Measuring tape/Steel Ruler

PV panel supporting fixture

Steel Ball

31

Enclosure Flammability Test

Not Allowed to be conducted at client's
facility

31

Fire Test- Spread of Flame Tests

Not Allowed to be conducted at client's
facility

Fire Test- Burning Brand Test

Not Allowed to be conducted at client's
facility

33

Water Spray Test

Clock/Timer

Copper foil

Dielectric Voltage Withstand Tester (AC,
4KV, 500VA)

Digital Multimeter

Inclinometer/Protractor

Leakage current meter/Tester

Measuring tape/Steel Ruler

Pressure gage

Water Spray Test + Leakage Current

Test

PV panel supporting fixture

Water Spray Test

Water Resistance/Conductance Meter

Water Spray Test + Dielectric

Voltage Withstand Test

Same as dielectric voltage withstand test

Water Spray Test

Spray Nozzle

Water Recycler

Water Tank

34

Accelerated Aging of Gaskets Test

Not Allowed to be conducted at client's
facility

35

Temperature Cycling Test

Chart Recorder/Data logger with non-
revisable data output

DC Power Supply

DC Power Supply/Batteries

Digital Multimeter (for Item 4, 5, 6)

Oven

41




Resistor for monitoring

Resistor for leakage current

Temperature Cycling Test + Bonding
Path Integrity Test

Same as bonding path integrity test

Temperature  Cycling  Test +
Dielectric Voltage Withstand Test

Same as dielectric voltage withstand test

Temperature Cycling Test + Wet
Insulation Resistance Test

Same as insulation resistance test

Temperature Cycling Test + Leakage
Current Test

Same as leakage current test

Temperature Cycling Test

Thermocouple

Thermohygrometer

Chart Recorder/Data with non-

revisable data output

logger

DC Power Supply

36 |Humidity Cycling Test DC Power Supply/Batteries
Digital Multimeter (for Item 4, 5, 6)
Humidity/Temperature Chamber
Resistor
Humidity Cycling Test Resistor
}})I;ltrl?lliltgygrg}}/](%g;% MESSs i ISty Same as bonding path integrity test
ggi?;g;t}\;vizg;ii ,}Fee:: v Ul Same as dielectric voltage withstand test
36 Humld}ty C}{chng Test =+ Wet Same as insulation resistance test
Insulation Resistance Test
Humidity Cycling Test + Leakage Siiie o el @ure (s
Current Test
o ) Thermocouple
Humidity Cycling Test
Thermohygrometer
37 |Corrosive Atomsphere Test Normally unnecessary
38 |Metallic Coating Thickness Test Normally unnecessary
Chart Recorder/Data logger with non-
revisable data output
Cutter
DC Power Supply
39 Hot-§p0t ' Endgrance Test, Halogen Lamp
Nonintrusive/Intrusive Method IR Lamp
IR Thermograph
Lamp and PV panel supporting fixture
Thermocouple
40 |Arcing Test Normally unnecessary
Clock/Timer
Inclinometer/Protractor
Measuring tape/Steel Ruler
41 |Mechanical Loading Tests

Mechnical Loading Machine

PV panel supporting fixture

Torque Wrench
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42

Test

Wiring Compartment Securement
Test + Wet Insulation Resistance

Same as insulation resistance test

Test

Wiring Compartment Securement

Standard Weight

*%08F & 2 PlFERHG
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()P ARtk &% %
FIRAEMRZEBEIF > Lo 2 BA L £510001x > # B4 2
AP ARBRRE > A rRpEEL AL FE
FE%kA  RIEIAEP S
o [ Lt & (IEC 61215 Sec. 10.1)
B 2 RRRE-
B <] I 5Smx4mx3.6m
2 5 & R B 10001x
Q)* T H itk
AEET EBAAAZ C BRI E C LVEERR A - AR
THCWERRE A CREHY I BBER IR AT R
kB R A 5 800-1000W/m” » - ¥ 35 i 4 2F 23 B 1 200 W/m® » 7§
TRIFFRIE P ¢ 45 ¢
o % ¥ F B3 (IEC 61215 Sec. 10.2)
o;% A& 4 #ip| R (IEC 61215 Sec. 10.4)
o STC/ NOCT/4 it B#(IEC 61215 Sec. 10.6)
o i BB A& iB[3#(IEC 61215 Sec. 10.7)
B Z AR -
B < 1 12mx 8m x 3.6m
TRE & 380V/220V/110V 50kVA
B & 1 25+£10°C
()& sk %
% % %BBBZ @5 kiR~ [LVRIEE & - AR
TA W ERREERE > HERBAE 5 800-1000W/m” i
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eizadt A 2 (IEC 61215 Sec. 10.9)
B 2 RRRE-
B =] 1 8mx 6mx 3.6m

TR E F 1 380V/220V/110V 50kVA

23 & R 50+10C

(4) TR B @ A RFERE
ARFHREKT BARTCO)RHRY ~ B4 FHF)FHEP ~ BH

(DH)z#2 93K % - AR 48 0] 3 8 - e Buplids bt
70 R D ¢ 4
o £ Ji TR RIFF(IEC 61215 ~ IEC 61646 Sec. 10.11)
o %5 il BIZR(IEC 61215 ~ IEC 61646 Sec. 10.12)
o 2 A PIZA(IEC 61215 ~ IEC 61646 Sec. 10.13)
o3 il - 1&EAPIFEEC 61215 ~ IEC 61646 Sec. 10.18)
B Z AR -
B <] 1 12mx 8mx 3.6m
TR E F 1 380V/220V/110V 100kVA

5 & R 25+20°C

Ve 7 B4/ PHE? 2% 3

AEHZFRRTF LI~ L nm T BRI IR AR E%
W kZ s~ Rk e FKE 0 RIRIED 7K
0.3 % PIFF(IEC 61215 ~ IEC 61646 Sec. 10.3)
o %R T Pl (IEC 61215 ~ TEC 61646 Sec. 10.15)
o3l A3 5 & PI3E (IEC 61215 ~ IEC 61646 Sec. 10.14)
o f 7Bl (IEC 61215 ~ IEC 61646 Sec. 10.16)
ok 7 B3RPl (IEC 61215 ~ IEC 61646 Sec. 10.17)
Rl Fg,&ﬁa%’_ -
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i %] P 8mx 6mx3.6m
TR E F 1 220V/110V SkVA
5 & R 1 25+£207C
(6)% PB/UVitsk %
AERERT LRABRY  UVERIBEXRS > plEEp @
%
ok gt & P22 (IEC 61646 Sec. 10.19)
oUVE # a2 PI3#(IEC 61215 ~ IEC 61646 Sec. 10.10)
Rl F,,;B‘ﬁa%‘ -
B %] 1 10mx 6mx 3.6m
T RE F 1 220V/110V 20kVA
& 1 25420C
(7)= it %
i%%%&ﬁ%éﬂ’ﬂﬁéﬁ%ﬁwu$%& 7 PoEi#
BRERT Lo~ PR R BB RER S BB
PR FOREPRE T A SEE o RIRRIR ¢ &
o % R & PIFE(EC 61646 Sec. 10.8)
oL fidk (% ¥ & (NOCT)RIF#(IEC 61215 ~ IEC 61646 Sec.
10.5)
B 2R R-
- <] 1 15mx 10m
TR E F 1 110V/220V 10kVA
B &R A o
@& T E
ABRFEFRERS o PRSP E RS

q\ﬁ%/vb/'g ’ Tﬁl‘»ﬁ@‘@i&"‘ /Jy_}i’f‘—"/g‘}i ;J:Wﬁ;]

NE
S /F
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BT Hied 22 BaikplRgEy

Zgp AP wO7ESR T TR 4 A LA SR T 22 B R
AYPFTEEr IR EES O BRAL M EARE B
P L FR T RTRG mSrS 2 % 0 91 FRRIEKZ T o

AABLETALL AHIRAE AT ) 2 EPEN 5 R

- \Q\

B2 % - RNLMEF S A E b 3o Bl 2 sk - 2
AFBRLZEREFE > BT N2 F 2 FRe gk £
g BT AELHFR ABRTHEL 22 i ieiRIK
hEE a0 AO8)E R A (TR IR
LB BT H e RRIRARFEE
MR BT HEZ TEREL PR AR B RT I
2 Pk ¥tSolar simulatorsk % 2. ZF % » HEVTiEFHEF X
R KRR ARV FEFEER 2RV E
B2 IE P K 3 R H FRE R GEcE B~ STCE
NOCTzZ e ~ MR E e B3R F o
SRR B BRI e 8 endkr B 0
ok R M R S RAAAZ A AR E > YR
R 2LV S8Rk fﬁ'l_% TR M ez BT M
BEER®PIZ ST Ry 2t S REFEREEE P EIEC
60904-9:kHAp b & K- FHRMEBE L LT R K T A K
HHAPRREHLT P Ep R B R LFFER o
MRl B e A RKF RIS D SHk
F-#% B (Solar simulator) ~ [-V & A& P 5 30~ Pl X 2 2 3 &
%> 3 3z 5 & (High speed spectroradiometer) ¥ 49 B 2 24 & 4r 2
3-10 -
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#3-10 * R EBE LVEMEE R LS

Pl xR EZ o P L
73
IVE LR Rk 5 %L 1% gy | o200
B2 A , e
RER # < ! Asolar simulator | 3 & 32.000
and IV measuring system | 4.1 ’
F MY _ 41 | WXS-1.8x1.4H- | Wi _
2R % =T 50x6, AM1.5G | FY

mz%ﬂm**w S I R S (E A S S ER
47 oA 3 K EPVHEET F B R R AR 4 B AT

- ~ T HHHEER
L i 2PV e g B> ¥ RFG A1 ° 1.8m x 1.4m > & BIF% 4 pF [ 200
ms °
L R G S R
3 5455 & 1 90-110 mW/em?® o
ok PR 80-800 ms o
P bt i> % 2. 7 353 B within +/-2% of irradiance » ## & IEC 60904-9 Class
6. % 527 £ 7B ! LTI=within +/-2% - STI=within +/-0.5% » # & IEC
60904-9 Class A & & o
7. 4w Bk ~ 5 & B 1 within +/-12degree °
k- %4t & AMLSG IEC-60904-9 » Class A (F #5d & % B )
0. BAf AWPUE S RGEOBRE A L BT RERE A R iE
%ﬂ °
10. vfs] H =~ :
(1) £k ¢ WACOM XENON SHORT ARC LAMP KXL-5000HFW x 6bulbs
A E &L o
2) 4: # '« % ! Ellipsoidal reflector, Integrator, Plane Mirror, AM1.5G filter,
UVCutﬁlter J *’% B Rk R o
GYE-F ] - B id Bz > B Fs,?” d Fed e KD PR R R d ok n
FTL %fuﬁ‘?v@” °
(4)/4 %r & ¥u t Cooling-Fan for Lamp , Exhaust-Fan for Housing
(5)%fcHs H ~ : SSI90GRW x 6 sets
(6)7 4 hsL i P FMETAN LS
(NEPEEE  ETADBE K7 AK

SNk wb

>
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1.5 2 it HE ~ ¢
(DE = B AR T B

)8 & 2 d S M N L > DC30V,120A ( Non-Pulse) * DC54V,
350 A( Pulse)

B)T & 349 ~ 35 ~ AC220V > 60Hz > 20kVA x 6.2 » 53A x 6.5 °
12, 374148
(DR 2 R~ PR 2 2Rt 2 die o (PR BV B ~ (PR o R IRIT EL
o
(2)dp 7 % & * Xe Lamp Current ( per each lamp ) ~ Xe Lamp Hour Meter
( per each lamp ) ~ Xe Lamp Pulse Counter
13 A B2 B4 BPis i ¢ 35
()5 »<PR&tm /4 - 1.8mx 1.4m
Q)= 5 1 KT o
(3)Pe & & ] * 900-1100 W/m® > d FE X BT (PV-Cel) £ | ¥ & BEFE

>a
B

MBS 23 B > o REXET 3 (PV-Cel)fgzni & 178 o
GRS TR 1 d AEAH T (PV-Cell) £ | P BRAED o
(6)6 3% — ML : frd KHigatit Rl

o

= ~IVER] ks

1.:%.7‘?‘]5’[?] :20A x 18V ~ 15A x40V -

a) 10A x 120V > b) 20A x 60V * ¢) 2.5A x 300V > d) SA x 150V -
2.8 PlEL# B~ ¥ 1 1000points

3.8 Sa

Li(Short circuit current), V,.(Open circuit voltage), Pn(Maximum power),
FF(Fill factor), Iym(Current at Pm), Vpm(Voltage at Pm),
Eff(Efficiency), Temp(Temperature)

4.8 Pl B 1 250us~10000us/ point (ex. 500us x 100points=50ms)
ERIHF : 0~100 C (T type thermocouple)
TR R L 2 e R

TG A
£

MR e SRR R DR RE R AR L
EAARE 0 EEBRET

FRR o AU Y 3EADEH BEF T TR
(G
9. H ~

(DI-V il &
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DR MERAEK D EAERT B F#200mA, 500mA, 1A, 2A, 5A, 10A,
20A > R R C 16 bits » #F & 1 +0.2% °

DR BERIASE D EAET A BRIE02V, 0.5V, 1V, 2V, 5V, 10V, 20V,
50V f247 R ¢ l6bits > #F & 1 £02% °
NABE B RE RIMER AR D EAKT p# % 3#50mA, 100mA,
250mA, 500mA - 47 & : 16 bits > #F & * £0.2% ©
4HfEP~ 1 m 1 RS232C
(2)%1*@ EACIRT R/ R
FEE R DR RS S
1) ﬁia?J a1 D £60V/ 10A » £ 150V/ £2.5A
2) A%, ¢ BWS60-10 x 2% > BWS150-2.5 x 2%
Q)EEmEE
1) 2RI#E :0-100 C
2) ﬁ?l ~ : T-type thermocouple
3) 4155 © Model: 7563(Yokokawa) & IF & & 14+
4) A& : GP-IB
4) Feqp* T TR T E B
1) CPU : 1GHz
2) Memory : 256MB
3) Hard disk : 10GB
4) Port : RS232C,GP-IB
5) OS : Windows XP
6) LCD Monitor : 15 inches
(B)Eri 48 @ F HE L8 ¥ A4k
(6) #c 48
1),& Lt 48 © Windows XP
#2393 7 ' Microsoft Visual C++
g © RS232C
P RyR 7 & TEC-60904,J1SC8913,89144p B 2R %

)1 B i R ARRIEE

BB  IER G R RS O ?#&ff%.f%?él/ﬁfri%ﬁ :
3NERAP AR D A-VE Y & RIEC60904-13+ 5 11 & 38 &

Fill factor (FF)

Efficiency (1)
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10.% R - AC220V > 5A °

Short circuit current (Isc)
Open circuit voltage (Voc)
Maximum power (Pm)

Voltage of maximum power (Vpm)

Pl L 2

3 %@ ff - 1.8mx 1.4m

Pld 2 B ﬁ'& 402 7 e

et B 2R

CIRIER le_x)j; PLAGT ST P TAK > 24 g
AELETE AL LEST S 2 A
BRI RO R R A2

CRBAB R R Ak ks (16-60)£2°C o

CHREE B~ AC220V 0 $5 HACI00V > % B 3KVA

/

OO\]O\QI‘I-PUJ!\)»—*/

% i & %3z b2t (High speed spectroradiometer)
HEE 5?‘J§;’r§’ ) : 280-1500nm -

R IRMEREAL T =2%(300-1500nm) ©
PR Inm e

R Bl R 1 3648ch x 3 Si v 256¢ch x 1 InGaAs -
.#&w - USB-

B R RE C 100msre b

VB D 1ms-60s o

\OOO\]O\LII-PUJ[\)»—A/

X fE247 & ¢ 2.1nm(280-1000nm) » 5.0nm(1000-1500nm) -
A EH AR =1.0nm(280-1000nm) ¢ 3.0nm(1000-1500nm) -

2FEL SR T ERRIR R B X PREEE TR

AJE LT B R-Ryy TR PRPRRBRA AR
MEw o iﬁ&ﬂw‘ AT 2 R B B AR TR T 2 TR
BiEE > ol R CHBRZBRAE S A FRER ERE
i Bdp i@ X RBRE RPN ERFELA 0

2R R OR A P R B LR T
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FIULQ2 * =0 )& iRl Hirz 2" R % BN & H =8By 1 Bk
TAE R PIHITE RFE DR E (X134 K)o Py
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SPHLPBA R L Bk TH R RIPINE § T HILEE ot
i

57 S RS IEC/ASOL17025% #8455 /o 4y €385 %
FRHE 2 R RHRF BT HFFRERA 2 N3
Sk B2 4 wf R AR > R R R Rz
PR SRS P Z BT TR AP L B
REFTRRDEE S BRI HRET ST RFTA 2

TR RS Py E

6. ’j— Ik T etk P F % 3 TAF CBTL:#% & &
Ad it KRR R SRR R RE
i’ﬁ,gﬁv IEC/ISO17025 % {85 & «‘fg TR 7 "E: BLE O S N

FiEeh s SPRFHES= 20 Eimz2 4d 222 9%F 2 0F

- P

4 5 hF B TiE S 2 A S KR % TAF & CBTL :nzE 2 ¢
o AT TR f?%iﬁﬁ%%éﬁé;%%a4ﬁ‘@

TERP AR LR FET B RT R RPN A 1R

AERZRZAFABERTHET YR P % sSolar simulator
%
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Bp 2 BETHERFASEFAAMZRG > ¥ imFEE

Z BRI RZ g RPN AR RTRE

*
Sk

55



KRB E 2 [-VE A2 A o Hob H2Ess B R m L #1047
ot 7-5% £7-6 0

8._@?‘@313**4’:75 e 2 LN e AT U
BT EAP T TR N RALA SERE X 22 4
B ADFTEE S FFEY O ABEIP O RPME F
- FEE- 2 S XTHeERPFIH SN ~ vk 2
AFPEEARPHA R T ABET e FEAER
RSB RERTHEZ AN(ERF B AH B ) &K 2 A
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1. PV News, April 2007.

AWEA Small Wind Turbine Global Market Study 2009.

WWEA 2008 report.
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Wk A
G M ARE SRR

I'EH.-TE'G Taiwan Electric Research & Testing Center

B " KHATHMIZE - REAMEKRATS  BEBEST L

& HBA

1L §aE ¢
LIEC 61215 ~ IEC 61646 KBy A Eht a4 WG RA -
1.2 % # i 75 4 IEC 60904 48 M43 8% -
2,00 B SEF -
2.1 KByABRE 1 £
22 IV EM AR £ -
23 MR ER £
2.4 @ik g RIM &
IRATREME
ERE L P E S
(A RE e THL ey B TRRBHE D L8mx Ldm (SR E KB T2 AR
YR E2.6 x 2.2m3xst) o R 8RGE 8 R 49200 ms -
(2).B4Fd  KFHE -
(3). %43 & © 900-1100 W/m® -
(4). i3k 35 4 0% B ¢ 80-800 ms »
(5). B A4 B2 I B ¢ = 4£2% of irradiance » %4 1IEC 60904-9 Class A% 4% -
(6). 4= R4 E K LTIZ £2% » STI=£0.5% » #441EC 60904-9 Class A% #% -
(.44t £ @k AAS A E © = +12degree »
(8). 3 — Mk ¢ =£15%4 4 AML5G IEC-60904-9 » Class A (3T 4§ i ¢ 5 39 4F) -
(9). 650 ¢ AR R AL BERELT  TRBEEET - BEHE
(10). 448 it 7 ¢
AL ¢ AEE(XENON LAMP) 5kW x 6 bulbs s 7] % 42 24 L -
B.## 8% 4 © =1,000hrs 30,000 shot
C. #£% %4 # : Ellipsoidal reflector, Integrator, Plane Mirror, AM1.5G filter, UV Cut
filter » FEEREHRA ¥ -
DARPIES] ¢ Hiksed) - MM T & @ d BRI MER - b arinites -
E. B#4%p % # £.4% * Cooling-Fan for Lamp , Exhaust-Fan for Housing
FAZGHELHIAGCESBER -
GAMizas NAPALHMREEE -
Hogmi - RREHE  RFTEE -

HIH 9 H
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kA

&M AT D BRI P
Qg+ Taiwan Electric Rescarch & Testing Center
(D.RETHREBET :
AR AR RS
B.gid - $y L& TR DC 30V/ 120A (Non-Pulse) + DC 54V/ 350 A ( Pulse)
C.iR 1348 ~ 34 ~ AC220V£10% » 60Hz » 20 KVA x 658 » 53A x 648 ©
(12). %4148 *
AR - ERE - AT - BB - TARMWE R - MO R JERRCE bR 0 1Y
P B~ B P T o SR 2045 Sk 4]
B. 3577 & i * Xenon Lamp Current ( per each lamp )~ Xenon Lamp Hour Meter ( per each
lamp ) ~ Xenon Lamp Pulse Counter
(13). 8 4 s A M AL E A L3 K 15§ sb(Reference PV-Cell) : 1454 F o
(14). 2 e h S ARF Emz Lol
AF B4 @A 1.8mx 1.4m -
B.ES N ¢ RF -
C. 88 F 4518 © 900-1100 W/m® » d1 Ik 8 K By & #tu(Reference PV-Cell) ¥ ] ¥ - 35 547 -
DB R 4 & 0 & g K €k (Reference PV-Cell) #3224 1785 ©
E. 84 F 482 % © & L8 KiF ib(Reference PV-Cell) 3 ] o Zh 5§ 32 -
Foi#§ -2 fd ks hmstia -
321V e s E R R s
(). FREE : SAX 120V ~ 10A x 60V »
(2). ) 25 ¥ ¢ 5 AT £1,000points
(3). 3 B £~ %1 :
Ii.(Short circuit current), V,.(Open circuit voltage), P,(Maximum power), FF(Fill factor),
Ium(Current at Pm), Vpm(Voltage at Pm), Eff(Efficiency), Temp(Temperature)
(4). Wik £ ¢ 250 1 s~10,000 g s/ point
(5). 7% 5 R E : 0~100 C (T type thermocouple)
(6). % 37 M © B aas b dh g 2 B S e SR H) -
(7). ek 7 ¢ Bl o
(8). i F ik ¢ %A v g X R 5k AT 0 IR L AT LR T AR R SRR 34AD
B R EATRAFER - TRAKERG TR ER -
(9). #8 5%  7T
A1V B E
DETAENEE * £EHE HH 4 200mA ~ 500mA ~ 1A ~ 2A ~5A ~ 10A -~ 20A » #2
A B 1 16 bits » #HE £ £0.2% o
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L] BTN

LB PR A &
Qs Tawan Electric Rescarch & Testing Center
)TEEMERL - SEET A 0.2V, 0.5V, 1V, 2V, 5V, 10V, 20V, 50V, 120V » #&
HF AL 2 16 bits » AF A 1 £0.2% o
NEERB TR TREMEL  EEHT 8 B4 S0mA, 100mA, 250mA » 7 A
16 bits * #F A& * £0.2% -
R A& - RS232C
B. 454 TR R B
RE TR FEGRAF - F AL T 2 60V/5A » £120V/£2.5A
CiEEMmES
1) ER$EE 0 - 100°C
2) #r At T-type thermocouple
3) M3k : Model @ 7563(Yokokawa) &, 5] % #% 14 b
4) fri@ : %A GPIB /&
DARERTH > 20 AT $m:
1) CPU : 1GHz
2) Memory : 256MB
3) Hard disk : 10GB
4) Port : RS232C, GP-1B
5) 4% ¥ & # © Windows XP
6) LCD Monitor : 15 inches
E.Epfcilt ¢ & ATEp & STEP A4 85k
F.#ci % K
1) & % 4H © Windows XP
#£ &K 3%F 1 Microsoft Visual C++
i@ : RS232C
HIRAE ¢ 4 TEC 60904 48 B AL E
2)EFohik o W E AR
BLA BT~ PIEp Bk A & e » BT IR E Hdr E -
NEMAB ¢ AFE e 1V b4 0 1R TEC60904-1 31 3 &R 4 8 ¢
Short circuit current (Isc)
Open circuit voltage (Voc)
Maximum power (Pm)
Voltage of maximum power (Vpm)
Fill factor (FF)

%3 H 9K
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kA

CRES TR F AL &

"'#*-TB'C Taiwan Electric Research & Testing Center

Efficiency (1)
DEHME D A WEE - WHIEME IV aR T E-
GARAR © A IV B3R Mfo PC 24848 » WA TiRE -
334 am R R
(1. % 2 @# © 1.8m x 1.4m
Q). TARFBBESRAEE : 204007 -
G)smF e RE&EH -
A. ksl m  LASTENTETHEE St -
(5). X TeAE  LAsTas Rat-
(6). ARERAFG T Wi~ ERAE24 -
(7). 638 K1y Wik h sk & #1 0 (15-60°C)x2°C -
(8). B4 B 2 1 5 AAC 220V > #HACIIOV » 2 $3KVA -
(9)-F R R TRERE -
3.4 i 3% 4 & # At it (High speed spectral radiometer)
(1 E : 250~1,500 nm =T A B8 —k -
(2).i% &AL ¢ 24 Halogen lamp # 5€ # 250~1,500 nm &) Reference data
2 Sample data ) BB EA=£10%
(). A B BHMIRE 1 400~1,500 nm =£1%
(4). 4847 & ¢ =2.5nm
(5).FAh B ¢ =+lnm
(6).5 % % * Linear image sensor (250~900nm : Si - 900~1500nm InGaAs)
() A #8118 © Optical fiber 3m; %% 4 iR
(8).:8 8% F] © Imsec~S50msec
9.8 %4 Trsa #ERN
(10). 4 & RN - 28 850 Bl - KEABSE FARGSARE  ETHE
P9 oo i iRk S 2 i R o
(). ¥t
)GEEIEB © 4 8 88 1 WiemPnm ; AM1.SGE
2).48 1€ ¢ Windows XP
3).fr@ : USB
). F# 0 CSV data
(12). 5 oM B E R &%
1). 4 Fe M 4 B8 4% 3 E 3K 0 USHIO JPD-100-500CS (JCSSAZIE 6b) 3, ] ¥ #34 L
2) AR RHE A SRR AE R A 2 i e B
NAEETHATAEEHS  BHAH AR BRAEERER -

HaH - HoH
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WHEA

EHATHHRARE @
w‘: Taiwan Electric Research & Testing Center
4 AR KB A FHTH 0 100V/S00W Lamp ~ A A17A 3L
4B WA
PR BB AR S B T B R A 28 M4 B W HEI X4 -
S.mEd
A R AR A A S A B RS R B R MM AR TEREIHAERATRE -
6. 35 % F i
B — e b IR £ - 4R AR B B A SR -
THERERZE
MAEHBREESEAZHFT ISR LS EGRT > MRS REL 6 N oF1L
Lo DR R A5 e) A ARERRIE - RN LA S B MR EE
W8 E A B TSR 65 B iRl -
8. & M st
AL TATIE SMATHAERM$ < (TERTEC) » #E B S HERH BT H 6-6
ﬁn
9. Bk
QN HBEHENEDRARER KPS RIL -
9.2 S §6. 0 &4 % A A 5 o SRR SR B oh RE R -
10. £ 8]

100, B EBRHEASHRTARISORNIKERAT  ERATRAMFR RIE
AH T BT  ANEA Pl HRMMA TR -
BREHEEERLEFAS > RGEE— 8 UERSHENCFEEFRZ 01
% ﬂﬁirxifééiﬂﬁ%%&ﬂz@

10.2 A FARILBF ASFRE R AT B I -

102,01 BR $ ¥ 8 5nER RAT SR e EE > ERM—ANEIRPS -
1022 FAMAA  REFERBEHTREQNGHNEELE -
1023 §MATHE LRV FRARBGETRIBILRSM -
10.2.4 & &M AT H 51 80 JE4R M B i =T 4% 9] §0 F 9 &Y 2838 -
11 44 #

1.1 % sk 4 8 53T - A HEMEeHeMz 10% -

1.2 % b W TS 4 282 50% -

11.3 s B dic sk 3845 » R AHRMA 4 2= 40% -

12, Ji 8 %38
121 42 R AR BRI/ N HEHALARSAERN)ZEFZEAEBLAY

WsH-#IH
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LB

CRCE W RS TS

TERTEC Taw E ic R i
- aiwan Electric Rescarch & Testing Center

R UBITRE G R P o5 R I ML F F 4 -
12.2 50 A 4R ME S i AU B0 R38 2005 & B A8 B4R 4 AR ME R AR P oo T ikatntdy
EH R MM .

13. 4% B
PREMNBUEAERNLESRERE  FEMMA%IE ML 12MA - REREHE
BAEMERAFRRYUGETEXT RGEMEAIRMG T4 -H PRSGERRYDMAE
AR FA(ERLSRBROERER)GERENETAT -

B oo TR - AR E A g
(1) RABR AR R R F M Ards 2 6 X%k & desliand -
(2) B R4 A dreh A B AR1F S M tisndly -

14. $t 4

Reimezm¥FR o i bo TRz itk mae -

Ao RMEARAE AT

lLEmERmEmRBMEEARSATHER T E45FRMAFRET KAWL
A4 35 69 MR AT AE 1.8m x Ldm 2 §5 [ 12 235 2 AR 2 B BLARE K ey ST R -
A RABYARJAE 2.6mx 2.2m #yFEPERST o

2. B AT B B SE AAR AT R A 2 KB AL B o AR RN 2 BRGE FLE - T a A Ak
% (Short pulse) ~ Bk % (Long pulse) ~ 18 & #if.(Steady state) % » # ¥ CIGS ~ #iait
EHmAE S BRRIGE BRI BN A THER A T2 BN
B b iR M R R L ey R P R T S > 7 RO eIt A — R PP T M i 1V
Wi ARRMERGE B BPIR S R AR A S 0 B LA R S a4 o sesh
BEAREEGTEAMMBEABARE K E2ILHF A AR - BbiE B Rk
9 B — (R o Bp AR OT BUBD 4 45 8 B o 4 SR AL W A 69 3 R A (Running cost) »

3. 2y 5 ] 6 R A B B FRAR B AR 2 - KB B e FRE RS Class
AAA - B KB eh— Btk b o B R4 al Tandem ~ = 2 4% 5§ Ak L 36 B 0k &9 K5
Toobia B EA PR BT AFE  BIFRRAR B BHTI5%  BART
@ hdismiE R File) s nBSFAERZABRE b -

4 — R A A RS AN IS R R TR AGEMBA  HARKWRILERBY A
B 120

FOH HKO9H
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U] HTN

& RGN o R s

T%c Taiwan Electric Research & Testing Center

S.AEGRR B M R a R SEMR  ARBZRBRE T EHRAAEFX  AHE
B R T A o AP B A ) B K -

6. BRA TR EE  ARMEBELARAREREL A RSB > BB
A AR A Tikdo o AKAT A EHATFHAR IEC 60904-9 Class AAA ) B K -
T.AGEAT Y IV dh R34 B AT 69 KB A B RAIT B Roh £ 4 8 600VA» 7T% L
BWE MM ERRESZ TR ARBEM A TR - TRz ERS 024
TR B R 0 B e BRI KA 1,000 35 0 85008 R S A KB

Whk a2 TR o 8 R A B8 M e PR AR AL -

8. IV éh&kay E M BA T AZRAmEN » AR AAMME -

9. ARFUMEMAS AR EMAZH RN - FEETUR AKX L - Anidsh
A& RREF BTN AN BB BERSERATERIRE D FE 2 6k
B0 sk ehim £ E 250-15000m -

10, 4R B34 L4540 B 2 AR Ao da MM S R A A B2 B K -

£ RASH
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