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“The Executive Yuan 2007 Strategic Review Board conference” held in 2007, “Energy
technologies” was the main subject. Three topics, Energy conservation technology, Renewable
energy technology, and Advanced energy technology were discussed. The conclusion, executive
strategy, operation mechanism, and method were decided. BSMI, requested by The Executive Yuan,
is gradually to establish the standards, testing technologies, and certification scheme of the energy

related product.

Under the guide of BSMI, this project covers two product, PV and wind energy. It is mainly to
investigate the current status and the advantage of the industry, to understand as a whole the
standards, testing technology, test resources and capacities of the industry, and to realize the
industry needs and government supports required by holding the seminars. To learn the current
development status of PV and wind energy standards, testing technology and certification scheme
by sending delegate to Japan, United States and Europe. To join the training program with renown
certification body such as UL, JET and Riso etc. The conclusion and suggestion of this project will
be important reference of the following four year technology project (2008~2011). Within the
limited resources of the government, it is highly hoped in the following four years the standards,
safety and performance testing technology will be established and to be able to provide the testing

service the industry need, and also to help the development of the energy industry.
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H i MWp

2000 2001 2002 2003 2004 2005 2006 | 2006/2005
W | 75.0 100.3 | 120.6 | 103.0 | 138.7 | 154.0 | 201.6 130.9%
pa | 12806 | 171.2 | 241.1 | 363.9 | 601.5 | 833.0 | 926.9 111.3%
w498 73.9 122.1 | 200.2 | 311.8 | 476.6 | 678.3 142 .3%
His 23.4 40.6 53.3 81.3 141.5 | 322.5 | 714.0 221 . 4%
&35 | 276.8 | 3806.0 | 547.0 | 748.4 | 1193.5 | 3791.1 | 4526.8 119.4%
F L % R : PV News, April 2007.
# 1-12000~2006 # >3k S B3 # A&
H = MWp
Vi FR | P A w2 e 2006(%) | 2005(%)
e i hwe £ 831 [722.2(623.9|703.0 |2,132.1 84.2% 84.6%
H & T 57.5 [ 190.11268.1|442.1 |957.8 28.4% 38. 0%
SR TR 25.6 | 532.1(355.7(261.0 |1,174.4 55. 8% 84.6%
B gh# 635 26.0 |[150.0(42.0 |- 218.0 9.8% 8.6%
FARE o 26.0 | - 42.0 68.0 3.0% 2.7%
His B f# - 150.0 ] - 150.0 6.8% 6.0%
B Re A 1925 |54.7 |12.4 |11.0 |170.9 6.0% 6.8%
2L B 30.0 [ 54.7 2.0 11.0 | 97.7 4.0% 3.9%
i &R 75 60.0 | - 8.0 68.0 1.8% 2.7%
& 4FBR AO 2.5 . 2.4 4.9 0.3% 0.2%
St 201.61926.9]678.3 | 714.0 |2,520.7

T L K PV News, April 2007.
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A7 08 RO T 41 B 0 2007 # L ATH 24 FIF 0 £ FE 150
B PR S G TORFRFE > > R H 16 7o EH 10
FoE 1S Fo# LFIRO6 T B o A B S F RS E 2005
EABL 70 B0 2006 F X E =z B 212 B0 FF i 2007 £ A
400 71z b 2010 & B #E 3] 1500 7 o

Qk + T AL

hABTIAEFTLOR TR 32K EREY BE DT R -
i 45 IEC 614002 ch2 & » £ ¥ e #4135 200m” » 2 T T & 1

P A 7
B

3 1000V a.c. 2 1500V d.c. i ] Ak 4 8 > 4c £ % BIB3F 7
300W~ 3kW d- Rl B 4 050210 4 48 - a b 4 WiHpEFE
€3> 1kW 2 #c3 Rk 4 #% (AWEA Small Wind Turbine Global Market
Study 2008 ) > 100kW~IMW % # Ak 4 # ( Wind Energy Multiyear
Program Plan 2007~2012)> =3 1MW 7+ 5 % Ak 4 % (Wind
Energy Multiyear Program Plan 2007~2012)> k. # 3 £ < ] 2 41
4c @ 1-1-1 #7571 ©

Total Height
108.5m

Tatal Height
748m
Hub -
H;‘DU'“ Teital gloasgpnt
" Hub
Height &
Bl B0m "\D
lade Hub
o gk Totel Height
m LaB\a%s: 50m EEqm
gy
R Blads Total Height )
Length Hub 774m Total Height
105m Height 7.8m 15i] rg?%
305m Hub Hub
Height ; Hub
Height Height
Blade 2m 20m 13
e Bla Blade !
L lade 2
& Length Length LeB|‘-|agdtﬁ
adm 19m a6m
15 MW 250 kW 100 kW 50 kW 10 kW 1.9 kW 200 Watt

F 4L % /R : Canadian Wind Energy Association (CanWEA)
Bl 1-1-1 b # ey & < /] 2 40
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PERFLRET BT ,i,j;&_éﬁ-);f'?difﬁ%?f&,éﬁﬁﬁaéﬂ
TR ELEF 2T T4 o kyp WWEA (World Wind Energy

I

Association)) 2008 & i & FALAET 0 B oW KR FE B
BRRIEAR L ZE R (2517GW) ~ £ B (23.9GW) % & ¥
(16.74GW) > B P a ek 3 8 5 282MW o #7520 e % £ 5
BemZ BRFS WER (52GW) 317 (3.5GW) 2 ¢ B+
s £ RiEF] 121.188GW > A

I-‘-\

7

e (34GW)» B @i 23k e R KR 7

1996~2008 # 23k A ff X F 4B 1-1-2 #775 » & R IRE E
E AR # 0 FE R 2000 £ R R R L 152GW > 2010 £ 7F 12 ik
190GW » £ 5| B it ff Ho ik cnB 0 0 B & B %4 0 B
AR RS EN B RDEE > AR 4 B E B RoR

% 02008 £ 23k < AR 4 BATHKF E BB DR RA0R] 1-1-3 A1

World Total Installed Capacity (MW)

ALk R: WWEA 2008 report
Bl 1-1-2 § 1996~2008 & ch> 3k B fh 3% % £
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AL kR WWEA 2008 report
B 1-1-3 2008 £ e 23k~ A1k 4 WITER T E 53 DR R

AR A4 AR NIRRT A KRR do- BRI R
FracnBEE ApHOR Y FEFRERY H ik 1213 407

B 3 /- = yiR #
Rgp ~ BT 5 s~ s s
LT A osw | B RERE L AE S TR R
PR
ETE A N[ - Y C
a= () 1~10 kW &
B/ o2 WAR(Feg) | 10~300kW | RF >~ R ERE o X B

7o % /R : Canadian Wind Energy Association (CanWEA)
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Poly-silicon Si Wafer Solar Cell PV Module PV Systems
bR R e Tkt
Thin Film Solar Cell & Module
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(1) i * {8

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 ; principles.

IEC 61725 Analytical expression for daily solar profiles

2 *HT# 2 frefgs

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

14



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

Amendment 1

Photovoltaic devices. Part 2 : Requirements for reference

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 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

15




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

() *x H & T 4 hifE

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
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

16




procedures for grid-connected PV systems

IEEE 1374

Guide for terrestrial PV power system safety

(4) B e it it

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 &

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

17




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

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

E1171

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.
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ASTM EI1799 | Standard Practice for Visual Inspections of Photovoltaic
Modules.

ASTM EI1802 | Standard Test Methods for Wet Insulation Integrity
Testing of Photovoltaic Modules.

ASTM EI1830 | 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

UL 1703 Standard for Flat-Plate Photovoltaic Modules and Panels.

UL 1741 Standard for Inverters, = Converters and Controllers for
Use in Independent Power Systems.

TR T R RIRE A R

(1) & 4] %2 fF hfE jiL 8
CNS 13059-1 kP RITAB(H - kT R T m—F REEE R
(IEC 60904-1)
CNS 13059-2 kFRFraE (Fom: ABELABETH 28 R) (AEC
60904-2)
CNS 13059-3 kP Ry (F =00 B KR Y Bdp
FRTRF(PV) B ~EERARE)(EC60904-3)
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(2) #l&P hR FIRE

CNS 13059-5 KPR AE (T BRTBEATETR
Fraitz 22%F # B R ) (IEC 60904-5)

CNS 13059-6 kT RIFAE (FAIM: ABIBETH e &8 R)
(IEC 60904-6)

CNS 13059-7 kD kT AE (5 kD ki A PR 1 F 4
KA TR L 2 358 ) (IEC 60904-7)

CNS 13059-8 LR R AE (B A TR AR LSRR R
i) (IEC 60904-8)

CNS 13059-9 kT RITAE(F4 I A BB Ha & R)(EC
60904-9)

CNS 13059-10 | £ § k=~ (5 L% s 82 ) (IEC 60904-10)

CNS 15113 XHESE T iR kst L3 185 (IEC 61836)

CNS 15114 BRI LY X RT LrEznded) s 2 e (IEC
61215)

CNS 15115 WO R KRR e -k fed T
(IEC 61646)

CNS 15116 X1k T B % b HUR[R(EC 61345)

CNS 15117 SHERT AA—T 4 B EE—F PS5 (EC
61683)

CNS 15118-1 SHR T % 2AEia - % 1% Had & R(IEC
61730-1)

CNS 15118-2 BT R R T 2% 230 1 R E R(IEC
61730-2)

CNS 15119 THET AR B BRI R RS S
% (IEC 61724)

CNS 15120 SHRTHET AT 2 - KT S — - B R
= ;% (IEC 61427)

CNS 15195 Poaor A B ETH Tk s—rit ey s [EC 61277

CNS 15196 SR T e B A% IEC 61701

CNS 15197 * BBk T R d e iy 4 325 TEC 61721

CNS 15198 BEp kT A2 1V R IEC 61829
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H\‘

N“s’”

CNS 15199 2 FF T-TI23RAF R 2 B BE2 B Rk

,:r,
L~
T4 B 5 SLIEC 60364-7-712

EAY
1k

(3) # 4] B R

IEC 61173 SBETHFT AREREE 4p
IEC 61194 N LR A T S S L e

IEC 61702 SHAToRRIBBE LT
IEC 61725 Bkp A2 Ay it

IEC 61727 AR ARET Y pmR Pk

@éww%ﬁﬁﬁWﬁﬁﬁﬁxié@ﬁwﬂ%w%ﬁ%ﬂ#
JET 44 B TUV % % B UL % i& (7 5jiv TfR R SRR 2 K
pprz g RARF R R NEPN AF 6T AP T 2 B MG e R
Fotk i

322 R A BT ASE DR BRI EME EER D T

B TR PR A BT 22X 2R B epREEE 2 42 IEC
*GB~JIS~UL % R iv b5 § F 9737 22 Ap W 1R ¥ 2 (77747 > o
P oW ATRT AR B ARIE o Y MR T ghh 4 e RS R A
R LD k4 A SRR R R (TR T RPN £
Bk 4 A SERE2 525 HIECR 4 #FF P 3 B Fioipst
W Ap AR e

IEC 60050-415 International Electrotechnical Vocabulary - Part 415:
(1999-04) Wind turbine generator systems

IEC 61400-1 (2007-03) | Wind turbines - Part 1: Design requirements

IEC 61400-2 (2006-03) | Wind turbines - Part 2: Design requirements for small

wind turbines

IEC 61400-11 Consolidated Edition-Wind turbine generator systems

(2006-11) Ed. 2.1 - Part 11: Acoustic noise measurement techniques

21



IEC 61400-11-aml

Amendment 1-Wind turbine generator systems - Part

(2006-05)- 11: Acoustic noise measurement techniques

IEC 61400-12-1 Wind turbines - Part 12-1: Power performance
(2005-12) measurements of electricity producing wind turbines
IEC/TS 61400-13 Wind turbine generator systems - Part 13:

(2001-06) Measurement of mechanical loads

IEC/TS 61400-14 Wind turbines - Part 14: Declaration of apparent
(2005-03) sound power level and tonality values

IEC 61400-21 Wind turbines Part 21: Measurement and
(2008-08) assessment of power quality characteristics of grid

connected wind turbines

IEC/TS 61400-23

Wind turbine generator systems - Part 23: Full-scale

(2001-04) structural testing of rotor blades

IEC/TR 61400-24 Wind turbine generator systems - Part 24: Lightning
(2002-07) protection

IEC 61400-25-1 Wind turbines - Part 25-1: Communications for
(2006-12) monitoring and control of wind power plants - Overall

description of principles and models

IEC 61400-25-2
(2006-12)

Wind turbines - Part 25-2: Communications for
monitoring and control of wind power plants -

Information models

IEC 61400-25-3
(2006-12)

Wind turbines - Part 25-3: Communications for
monitoring and control of wind power plants -

Information exchange models

IEC 61400-25-4
(2008-08)

Wind turbines - Part 25-4: Communications for
monitoring and control of wind power plants -

Mapping to communication profile

IEC 61400-25-5
(2006-12)

Wind turbines - Part 25-5: Communications for
monitoring and control of wind power plants -

Conformance testing

IEC 61400-SER
(2008-08)

Wind turbine generator systems - ALL PARTS
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IEC WT 01 (2001-04)

IEC System for Conformity Testing and Certification

of Wind Turbines - Rules and procedures

IEC 60076-16

Power transformers - Part 16: Transformers for wind

turbines applications

IEC 61400-1 Amd.1

Amendment 1 to IEC 61400-1 Ed.3: Wind turbines -

Part 1: Design requirements

IEC 61400-3 Wind turbines - Part 3: Design requirements for
offshore wind turbines
IEC 61400-4 Wind turbines - Part 4: Design requirements for wind

turbine gearboxes

IEC 61400-11

Wind turbines - Part 11: Acoustic noise measurement

techniques

[EC 61400-12-2

Wind turbines - Part 12-2: Power performance of
electricity producing wind turbines based on nacelle

anemometry

IEC 61400-12-3

Wind turbines - Part 12 - 3: Wind farm power

performance testing

IEC 61400-13

Wind turbines - Part 13;: Measurement of mechanical

loads

IEC TS 61400-22

Conformity testing and certification of wind turbines

IEC 61400-24

Wind turbines - Part 24: Lightning protection

IEC 61400-25-6

Wind Turbines - Part 25-6: Communications for
monitoring and control of wind power plants -
Logical node classes and data classes for condition

monitoring

IEC 61400-26

Wind turbines - Part 26: Availability for wind turbines

and wind turbine plants
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* Figures in parentheses are in.stalled capal:ltlea in 2007
Figure 1  Countries with Expanding PV Markets
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IEC

IEC 61725, Analytical expression for daily solar profiles

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 solar

cells, Amendment 1

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

solar cells, Amendment 1

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
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, Photovoltaic devices-Part 6 : Requirements for reference

solar modules, Amendment 1

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
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IEC

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

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)

IEC 61829, Crystalline silicon photovoltaic (PV) array-ON-site

measurement of [-V characteristics

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

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

IEC 61173, Overvoltage protection for photovoltaic PV) power generating

systems-Guide
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IEC

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

UL

UL 1703, Standard for Flat-Plate Photovoltaic Modules and Panels

UL 1741, Standard for Inverters, Converters, and Controllers for Use in

Independent Power Systems

UL 498, Standard for Attachment Plugs and Receptacles

UL 1977, Standard for Component Connectors Used for Data, Signal and

Power Equipment Applications

UL 790, Standard for Tests for Fire Resistance of Roof Covering Materials

UL 4703, Outline for Photovoltaic Wire

UL 512, Standard for Fuseholders

UL 1446, Standard for Systems of Insulating Materials - General

UL 969, Standard for Marking and Labeling Systems

UL 514C, Standard for Nonmetallic Outlet Boxes, Flush-Device Boxes, and

Covers

UL 514A, Metallic Outlet Boxes

UL 94, Standard for Tests for Flammability of Plastic Materials for Parts in

Devices and Appliances

UL 746A, Standard for Polymeric Materials - Short Term Property

Evaluations

UL 746B, Standard for Polymeric Materials - Long Term Property
Evaluations
UL 746C, Standard for Polymeric Materials - Use in Electrical Equipment

Evaluations

UL 746D, Standard for Polymeric Materials - Fabricated Parts

UL 796, Standard for Printed-Wiring Boards

UL 1439, Standard for Tests for Sharpness of Edges on Equipment

UL 310, Standard for Electrical Quick-Connect Terminals
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UL UL 224, Extruded Insulating Tubing
UL 486A~ 486B, Wire Connectors
UL 44, Thermoset-Insulated Wires and Cables
UL 83, Thermoplastic-Insulated Wires and Cables
ASTM ASTM E 927, Standard Specification for Solar Simulation for Terrestrial

Photovoltaic Testing

ASTM E 948, Standard Test Method for Electrical Performance of
Photovoltaic Cells Using Reference Cells Under Simulated Sunlight

ASTM E 973, Standard Test Method for Determination of the Spectral
Mismatch Parameter Between a Photovoltaic Device and a Photovoltaic

Reference Cell

ASTM E 973M, Standard Test Method for Determination of the Spectral
Mismatch Parameter Between a Photovoltaic Device and a Photovoltaic

Reference Cell

ASTM E 1021, Test Methods for Measuring Spectral Response of
Photovoltaic Cells

ASTM E 1036, Standard Test methods for Electrical Performance of
Nonconcentrator Terrestrial Photovoltaic Modules and Arrays Using

Reference Cells

ASTM E 1036M, Standard Test Methods for Electrical Performance of
Nonconcentrator Terrestrial Photovoltaic Modules and Arrays Using

Reference Cells

ASTM E 1038, Standard Test Method for Determining Resistance of
Photovoltaic Modules to by Impact with Propelled Ice Balls

ASTM E 1040, Standard Specification for Physical Characteristics of

Nonconcentrator terrestrial Photovoltaic Reference cells

ASTM E 1125, Standard Test Method for Calibration of primary
Non-Concentrator Terrestrial Photovoltaic Reference Cells Using a Tabular

Spectrum

ASTM E 1143, Standard Test Method for Determining the Linearity of a

Photovoltaic Device Parameter with Respect To a Test Parameter
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ASTM

ASTM E 1171, Standard Test Method for Photovoltaic Modules in Cyclic

Temperature and Humidity Environments

ASTM E 1328, Standard Terminology Relating to Photovoltaic Solar

Energy Conversion

ASTM E 1362, Standard Test Method for Calibration of Non-Concentrator

Photovoltaic Secondary Reference Cells

ASTM E 1462, 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 E 1597, Standard Test Method for Saltwater Pressure Immersion and

Temperature Testing of Photovoltaic Modules for Marine Environments

ASTM E 1799, Standard Practice for Visual Inspections of Photovoltaic
Modules

ASTM E 1802, Standard Test Methods for Wet Insulation Integrity Testing
of Photovoltaic Modules

ASTM E 1830, Standard Test Methods for Determining Mechanical
Integrity of Photovoltaic Modules

ASTM E 2047, Standard Test Method for Wet Insulation Integrity Test of

Photovoltaic Arrays

ASTM E 2236, Standard Test Methods for Measurement of Electrical
Performance and Spectral Response of Nonconcentrator Multijunction

Photovoltaic Cells and Modules

ASTM G 173, Standard Tables for Reference Solar Spectral Irradiances :

Direct Normal and Hemispherical on 37+ Tilted Surface

JIS

JISC8910, — = A7 % 5 T 34 HH

JISC&911, = = E’Ei?:~3'\:]v"sﬁa£j KB KoK

JISC8912, & ~ 7/ BT % % ki %

it
Ty

JISC8913, 5 & #” ~ I & 7 fiis gy hpl 2> 2

JISC8914, & & # ~ 5 3 e fy IRl 22 32

i

JISCB915, % & ® S BT ¥ A kR R&FRI T2
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J1S JISC8916, S fo#” « B T fidh » by TR « 45 ) TR in & Tk Acip)
¥k
JISC8917, % %@ X IR HAeRBBH > 2 2 a4 Pigs > 2
JISC8918, % % x5 7 fie
JISC8919, & @ * H s b « W B /h i dupl 22 32
JISC8920, B % M BE&HF X B R s % § g R P T2 2
JISC8921, - Al ap X BT 4 e
JISC8932, - Al b p X BT s e
JISC8933, 2Lt B 8 Rl * B LR E
JISC8934, 2L o & * 1 T 1% HH 4 dip| 25 i
JISC8935, 1% o # * M5 & 7% Hoiw iy I ip] 5 i
JISC8936, 2L S % 1574 A kR B MR T 2
ISC8937, 2L 5@ * BT A BITE - ﬁz%l R R R AR
JISC8938, 2t 4 F B T % W e TR B3RS 2 2 2 @ A (385
JISC8939, 2L/ 8 7 BT Hle
JISC8940, 245 & 7 + b T 3% Bt « e B oh iy Jip %2 2
JISC8951, * [ ¢ 34 73 B
JISC8952, ~ BT 7|7 > 2
JISC8953, ‘% & #* & 13 T i "7y 41| %2 2
JISC8954, =~ B T # w7+ § 4 wER LT
JISC8955, = M@ ih5| % & Fiezp -l
JISC8956, iz * *H T L7 (FEEEAN) e fRP 2 %1
*
JISC8990, ¥ F 4 % % %@ * B 72 PV e — X3 i felbrmini
A5 N UiER RE TR
JISC8991, # 2k % s BT PV 2 — &3 i RMminz
FUIRIEER R E
CNS CNS 13059-1, k § k=~ i (§- ;M : kT R$TTI—FTREER)
(IEC 60904-1)
CNS 13059-2, £ 7 k3w~ i* (oM ABEXFE T4 2 &8 &) (IEC

60904-2)
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CNS

CNS 13059-3, % 7 kv = i+ (a:;«i I TR RS T e
kP kit (PV) 2B A~2gpRE) (IEC 60904-3)

CNS 13059-5, % 7 k3w = % (“‘1 ) BT RE AT LT R
A2 E5%T# 8 R ) (IEC 60904-5)

CNS 13059-6, £ F kv~ i* (23 AW XHBT» frez & £)(EC
60904-6)

CNS 13059-7, £ 7 kit (F =30 L7 Ryz A EPIEP 974 4 &
A AL 2 38 ) (IEC 60904-7)

CNS 13059-8, k& Rir it (5 AR kT kv 2 LB BR2 £P))
(IEC 60904-8)

CNS 13059-9, £ F kit~ i* (%430 *HBHEHET2 4 & &) (IEC
60904-9)

CNS 13059-10, % & ki it (% L0 M pli2 ) (IEC 60904-10)

CNS 15113, = B R T ik & L3 @5 (IEC 61836)

CNS 15114, 2 & & Bt 5 BT e — w3 mniedl s nv (BC
61215)
CNS 15115, @5 p b+ Bk 3 e — % 3 menfod) 54 37 (IEC
61646)

CNS 15116, = &k 7 fi-ie % #F 222 (IEC 61345)

CNS 15117, * B %3 s %—7% 4 2 éﬁa@—gwwum(mc 61683)

CNS 15118-1, * B % T Hez % 24E3n— % 130 ¢ #3 & R(EC
61730-1)

CNS 15118-2, * kT H 2 % 2FEin— % 230 ¢ P& $(IEC
61730-2)

CNS I5119, * 1% F s it T pl— £ pl ~ Bodh L #2448
(IEC 61724)

CNS 15120, * Bk T4 T 45% 2 - T —— &8 R p|E- 2
(IEC 61427)

CNS 15195, # & * x BT 4 T k s—iE &4y 5 IEC61277

CNS 15196, = £ % #ice2 B 5% K 4:25% IEC 61701

CNS 15197, = B & ¢ e dittr i 4 2% IEC 61721

CNS 15198, & & = £ T 72 [-V I3 [EC 61829

53




CNS CNS 15199 /’\f;ﬁl‘%”_ﬁ _L":j:j__i‘f, 7-712 fﬁ#’jr‘?—.,lj 2 0, & FOERTI
T34 R % 5 TEC 60364-7-712
eta & 08 &£ 12 " ¥ 3 S BT ApRE 2. (F 4] 2 2

CNS # Bl 40™ £ 4-2-2 ¢
% 4-2-2 <X T F4 22 CONS #p &%

[ et

et

CNS

IEC61173 *H .87 R mE 4 s

IEC 61194 Jjp= =~ B X3 s senffied b

IEC61702 ~ k7T KREHZIJE K2 E T

IEC 61725 Bk p & F 2 A 47584 it

IEC 61727 A LT x4l D+ i Ficdi

4220 3 HF T AEE 2 F M RBIHFE EEDF S T
BERPN PR A FRTAERZE 2R BN RARE o 4o

CNS(¥ %)~ IEC ~ GB ~ BWEA - DNV % » #-%t % ] 4] b 4 % -

EVY ~&mia - #0824 BREZENE)E SRRk

SRR R E P R R (I T

R

J

4y

AL TR CRAFTHLTARRER PP ER
T2t RBHEREGTERL Ry ERIBNL B S
B2 FRE

2_m ~ F B x—hﬂ:g—&_ 4 TR T4 rr,‘_:,?;‘r)ra‘;.k_\

B4 TR FIEE R G(F F 0 REE 2 e
FARA s TR B EMRERE) S R A K
B R

Pah 4 BT AEA ST 2 MR ATDEE ) S
T1f€ (IEC) 3 (Fenfk 2 4> H# 4eop & JIS 2 4 1£ GB

4

SR % 00 IEC Hh3F 5 G gfm A o
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[EC B 4 % % 3 & B4R ff o™ % 4-2-3

£ 42-31ECR 4 #7318 RpPRA

150 3 LA

IEC BAFTE LR 51N 2T R
61400-1:1999(E) (Wind turbine generator systems Part 1:Safety requirements)

BAFRW AR $23 AP 2TR
CEIIEC
(Wind turbine generator systems Part 2:Safety of small wind
1400-2:1996 '
turbines)
B4R ¥ 1IN kg RN
IEC

(Wind turbine generator systems Part 11:Acoustic noise
61400-11:2002(E)

measurement techniques)

BoAFTH A 5 12300 R 4 M b SUPGE

(Wind turbine generator systems Part 12:Wind turbine power

IEC

61400-12:1998(E) .
performance testing)

B4 T kA 1330 s R

(Wind turbine generator systems Part 13:Measurement of

IEC/TS

61400-13:2001(E)
mechanical loads)

B4R 52130 R BE RS TRHEEREER

CEVIEC (Wind turbine generator systems Part 21:Measurement and
61400-21:2001 assessment of power quality characteristics of grid connected wind
turbines)

BYETBAA B3 EY 2 SRR

(Wind turbine generator systems Part 23:Full-scale structural testing

IEC/TS
61400-23:2001(E)

of rotor blades)

4T k% 1 E > R(EC 61400-1:1999(E):Wind
turbine generator systems Part 1:Safety requirements)
PR RHEZDRE R EREEIERL TP T
&*@ﬁﬁﬁiiﬁﬁ FERZRZ BB RT > R e gt
AEBE R R H SR RS T B RRA R
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ST TN A St TR IS S I ERe
EHER AN E200m 2 b 4 BT
pARF e 7 TN F L (1)A & A~ & (Principal elements) ~ (2) ¢
3% 1§ ;<(External conditions) ~ (3).% T#?J{ 2+ (Structural design) ~ (4)3
] ¥} £ & ¥t (Control and protection system) ~ (5) 4% # % 3t
(Mechanical systems) ~ (6)% # % *u(Electrical system) ~ (7) ¢} R F %
= iz (Assessment of external conditions) ~ (8) & = = 5 &2 3 i3
(Assembly, installation and erection) ~ (9) PR X # iF &2 & £
(Commissioning, operation and maintenance) &
(1)2 & = % (Principal elements)
W22 DR TR R B4 B2 RRIK
EF R RRT Wﬂﬂﬁvwa%ﬁﬁ’inéipﬁ4§
RRGES A RER LA
¥

** BT — N
i’f\&“? T I

LSS S AR

Moo ho B E R PI2E S N3 BRI 0 P INERL SR

FORRAG Y R PSR R

OF F X235 —mRERALET N GREAMEE5

2 R e

©
W
>H’_.
A
4
2
&
A
4
=
S
B
i
\ -
?\E
el
¥
35;4
o
pall}
o=
[
=k

Ot feir ¥ X 2E50PRE 2ERL7HINE
REET AR 2 ERLTHIE 2 FF T Wik

TR B 1k o

S EE R R ) ¥ o R o B
AU E CESF AT IR B F R



BHFEFCIECR + # T HE 5 TR H

Au
2%

)
o

(2) #F ¥% ¥ (External conditions)

b4 #F T e(WTGS)%E &dr 4-2-4:

WTGS class | 1l n v s

Vies {m/s) 50 425 37.5 30

Vive (m/s) 10 8,5 7.5 6

A ls (=) 0,18 0.18 0.18 0.18 Walues to be specified
al(-) 7 3 2 7 by the designer

B s (=) 0,16 0,16 0,16 0,16
a(-) 3 3 3 3

% 4-2-4 WTGS 4 53k~ 48k %
BAFR SRR R 2 AR A kB
J '&E" |—\A]’I‘GS Aa\ i’&séd\ K:&Z\ :F o

HUBBFR I EESCERE T FRAE S THH &
?’F?‘i‘ﬁ%%‘f“%%%i? Tt b A A
BRSBEE S BASEESFEY TR

(3)% H-3% 3+ (Structural design)
Rk & B f S HR(DLO) % 1S0 2394 5 Ak it
B AT o
(4412 1 3£ % ¥i(Control and protection system)
REEA AL E S 5 B o R S ARt T
O S o d R o SR S A S
(5)#% % *v(Mechanical systems)

7 gi&“'%%a ‘i%‘%ﬁ_f@é‘-%fﬁ'ﬂﬁvﬁka ’ btiz_'q-é, ‘i‘b)#’i-
}iﬁiﬁ;lj\ x/gﬁ#bﬁﬁ,ﬁvff_#"Bé;gp y L IR qu t;ﬁ- \”’fé;’:

/ l_L

@‘

(6)7 # % *u(Electrical system)
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TR R A AR & TEC 60204-1 2 Rp & R
T RE /?;§2LIEC 60364 2_ & F - AR B E L
= 5 & s & IEC 61000-3-2, IEC 61000-3-3, IEC 61000-4-2,
IEC 61000-4-3,IEC 61000-4-4, IEC 61000-4-5 % > j* & ZLp
T AR R R KT TR P TR
BRI -
(7) ¢ 38 w3 5 (Assessment of external conditions)
> Zh AR E B B RN RET 4 RN
2 3G pE F2 WP EI o
(8) ez = 55 27 3% i§ (Assembly, installation and erection)
frifde® RG]~ ERIFRAP CRBEFIRTE 2 E B
TeAdB it g ~ B A by U Z 2SS g 2 ot Eh
IS T FE S X
(9) PR * 4% 1T 22 ‘& # (Commissioning, operation and
maintenance)
QRG> d D e Fhh ~ % 2R EEE AL TR
MTﬁ'ﬁ fh
O} iT=>d 1 HMfpe ZHITIP s e TR E P FH
%‘?i&\ﬁﬁﬁﬁ%a\géﬁ%ﬁﬁ%ao
Ol A= 5 @ Rt F o~ Ak sp %o
B4 #F R n-% 2 ) b % >3 & (CEVIEC
1400-2:1996:Wind turbine generator systems Part 2:Safety of small

wind turbines)
AR R E X 2 RIE S &
JAR 4 B R AL AP T AL RER
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AL PR A AR R AR A
FE AR Wl R FITEAES 52 F 27
ﬁ%%ﬁ&ﬁ@@ﬁ+%4%ﬁi&%%?%’ A
1,000V/AC & 1,500V/DC - p % & 7 * 7 @ 2 & = 2 (Principal
elements) ~ *b % fi ;% (External conditions) ~ % 3 3* (Structural
design) ~ SWTGS 7 & (SWTGS protection) ~ % 45 % 1 (Support
structure) ~ 7 # % %t(Electrical system) ~ < ¢ (Documentation) ~ |
#(Testing) % o Her < Al h 4 2 % 2 F R & R F R
oo R TR o

B4 3 78 % - % 11 3™ oowk 3 2R #oF (IEC
61400-11:2002(E):Wind turbine generator systems Part 11:Acoustic

noise measurement techniques)

“ﬁg%%ﬁﬁﬁ* RE- B4 E TR B -

LR PAER ¢ pekd BRI 2 M B ek 5 2R
EEA L ?ﬁ%\%‘w%ﬁﬁ'xi%%ﬁotb%%zw&;&M;*a"zz
A e

(1) = #£ & (Outline of Method) °

(2) & % (Instrumentation) : & § 22 2tk 2 R B2 fA5g M B R
S R L

(3) & P 2 42 i (Measurements and measurement procedures) :
e bR REZERICEERAE CERPFEAR o

(4)F A #2 B (Data reduction procedures) @ 3% =k & ~ #
%;:agm CEEH IR FRE S e B2 THERES
BAER o

(5)F #48 + (Information to be reported) @ 24 b # 3L ~ F
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WRSE - RE R T 2R TR AR 2N
#‘;LJEB ‘ixgl‘%‘*{fﬁ—é‘, o
1A
T 8]
- 12

LIS 777
>

IEC 313502

Bl4-2-1 w5 £ BT & B

B4R k-% 12 30k 4 a4 &P JEC
61400-12:1998(E):Wind turbine generator systems Part 12:Wind

turbine power performance testing)
b33 T2 FEandmiitd £po#
w8 A J(AEP)TE & @ k-0 4cB 4-2-2 T v RE BT LB

' CE:

3

Ly

T e PR - BH I REREELEAE N EZ R
E oo@ 7 F AP PR R (Test conditions) ~ B :# & BB (Test
equipment) ~ & P|4% % (Measurement procedure) ~ 4 % %% % (Derived

results) ~ 12 % 4F 2 & ;% (Reporting format) % -
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1500

1250
g
2 1000 T =+
E FYE-TEET 5o
5 §§§§§ $1o0
wr
d 750 5$
Fo §§
: 3
S 500 )
= P
= $
% 19

250 %

k]

) [
:
it 0 opoeoptl

-250

-500

0 2 4 6 8 10 12 14 16 18 20 22
Hub height wind speed (m/s) EC 14798
Bl4-2-2 frac & REPRIT R B

B4 g Tk R-% 13 30§ £ R (IEC/TS
61400-13:2001(E):Wind turbine generator systems Part

13:Measurement of mechanical loads)

PR F TSR L ERD LR £ ] (>40m%)
RENR A F R R B R b4 FRTPEeEE )T
IS TR RS EN S S A R SR -
M & 7 T AP L RIEY B2 % > (Safety during testing)
i 3 £ 42 B (Load measurement programmes) ~ & P # i
(Measurement techniques) ~ € /B 7 #2 a2 (Processing of measured
data) ~ 11 % 4F 4 (Reporting) % o gt ¢k > PFRF AR Z BRI 2 S
#& ik [steady-state operation (SO)]#£ #7 ix [transient events (TE)] » &
U 2RI E P ERMLO)$H TR f £ Hiw(DLC—Part 1 ¢ )
Sl B % o £ R F(Measurement techniques)] & 2 R B -~ &

DL P
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MLC Measurement load DLC number Wind condition Remarks
number case MLC (IEC 61400-1) at DLC
1.1 Power production 1.2 Vin < Vhub < Vout In this mode of operation, the wind
turbine is running and connected to
the grid
1.2 Power production 2.3 Vin < Vhab < Vout® Any fault in the control or protection
plus occurrence of system, which does not cause an
fault immediate shut-down of the turbine
1.3 Parked, idling 6.2 ¥in < ¥hup < 0,75 vaq* When the wind turbine is parked,
the rotor may either be stopped or
idling
* Has to be divided further into wind speed bins and turbulence bins.

#.4-2-4 MLCs 742 it #% 1T 221EC 61400-1 =_&DLCs2_ B i

MLC Measurement load case MLC DLC Target wind speed
21 Start-up 31 vip And = v + 2 m/s
2.2. Normal shut-down 4.1 Vi ¥ Aand > v+ 2 mis
23 Emergency shut-down 5.1 Vi and = v+ 2 mls
24 Grid failure 1.5 veand > v, + 2 mis
2.5 Overspeed activation of the protection system 5.1 >v.+2mls
Ideally the measurements should be taken at vy, As this is impractical, the measurements are
taken at wind speeds higher than v, + 2 m/s.

% 4-2-5 4y js § 4 £ & IEC 61400-1 T_% DLCs 2. B 12t %

BAE T EAE 20 SuH R S BT ST ALE RS
# iz (CEIVIEC 61400-21:2001:Wind turbine generator systems Part

21:Measurement and assessment of power quality characteristics of

grid connected wind turbines)

PR R 4 F TR TR BT S
T EEFH R S RRRR S e T2 R AR
Foo & 7 T3P ¢ FF 4S8 (Wind turbine power quality
characteristic parameters) ~ £ | 4% 5 (Measurement procedures) ~ 14 %
¥ F 5B 237 % (Assessment of power quality) ¥ o £ 58 5
Rated data ~ Maximum permitted power ~ Maximum measured power »

Reactive power ~ Voltage fluctuations ~ 2 Harmonics °

62



Sensors O — Transducers —— Filter — A/D converter —— Data acquisition system

1EC 2624/01

NOTE Alternative configurations may be applied e.g. the analogue transducers and filters may be replaced by
software implementations of their functions as part of the digital data acquisition system. The various elements may
be physically separate or be incorporated within a single instrument.

Equipment Required accuracy Compliance with
standard

Voltage transformers class 1,0 IEC 60186
Current transformers class 1,0 IEC 60044-1
Apparent power transducers class 1,0 IEC 60688
Active power transducers class 1,0 IEC 60688
Reactive power transducers class 1,0 IEC 60688
Anemometer +0,6 mis -

Filter + A/D converter + data acquisition system 1 % of full scale -

2\426 J"‘ f’E T\/a\@;‘z\
BoACET K -F 23 @S E 2 ¢ o BRI IECTS
61400-23:2001(E):Wind turbine generator systems Part 23:Full-scale

structural testing of rotor blades)
tbﬁzﬁ#&%#&f#i%#& PETEY SRR T F
RS RPFE S RF R~ BB EF T2 REFE o p FAcT
(1)General principles : 3 RJ3# P e~ & P4 f ~ F %5 L]
BRI P B AAPIRIED 28% o
(2)Blade data: & 7 *t3R= &2 i ~ F FEH s R~ f
FALERIRE: £- AR S EE
(3)Differences between design and test load conditions : F.F? F
RRRE KR £ R
(4)Test loading * " #F f& ~ & f §12 %6 40 ~ &7 f $43)5° o
(5)Load factors for testing * 3P R|3# % ¢ f §4 477 2 Sodkc
(6)Evaluation of test load distribution in relation to design
requirements : % 3K 27 RKIEG REE e § ;‘1 ANTIR

(7)Failure modes: ~ = Catastrophic~Functional ~ 22 Superficial
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failure = & -

(8)Test procedures and methods : B|zE 2 5 27 = 3% o

H

.« . . . == 11 . .
(9)Other tests determining blade properties : B is £ 5 5|+ 2
JBil =X
/PJ F-é‘ °
1 MY =X 4
(10)Reporting : ip|zE4F 2 o
EW-L.
EW-L1
e
/:
]
=1
e H i o ———— o Sl ol
4
o
- 2 9
CL S z *
i : g
a5%
Blade dimension L Blade length ) -
-l Largest chord lengih pozition o Largest chord
= Td " 85 %L 85 % length position L35 %-C Chord 2185 % lengh posiion
‘:frﬂc mensions L Tip brake length position
'S'Ll - Lot |- D1 nner diameter olade root Bok Baolt ype
LB %-L]- Les%-c|- 02 Quter diameler blads reat Number Numbderof bohs
TE.L - BHC Solthole ciclke
Blade connestion SW-L1 Shearweb starl length position EW-L2 Shearweb end length position
D1 - Bolt _ SW-CP Ehear web stari cherd position EW-CP2 Ehearweb end chord pesiien
— 02 - Mumber |-
BHC - L Length pasitian
c Chard
= T Thickness
\,1,'3 = CITIETTR BT ™w Twist
WLt ) sw SW-CPT| SW-CRI Type Praile type (U, NACA .|
Frafi |EC TCBE Wad Limbim=
T T T ™ Type . Tasting of Rrrior Biades. Z
H Er—n
= = = — ; Rotor blade b
- - - - - demls RNT . Prjatis | Nimbaw s 5
L B - - jammnr e gped|  S0-0003 5
_ _ - - [ [ [ i o 1 08, 1w W Wit i | et AT | ®

B 4-2-3 £ RFECF7LE
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rEST
IEC 43101

B 4-2-4 £ 5 H 2 % Pl % 5 F

THWRRR 4B RARFEE

2427 p A JIS Rk 4 5T ARFHER

10 g

i

JIS C 1400-0 :1999

Glossary of terms for wind turbine generator system

JIS C 1400-1 :2001

'Wind turbine generator systems -- Part 1: Safety requirements

JIS C 1400-11 :2001

'Wind turbine generator systems -- Part 11: Acoustic noise
Imeasurement techniques

JIS C 1400-12 :2002

'Wind turbine generator systems -- Part 12: Wind turbine
[power performance testing

JIS C 1400-2 :1999

'Wind turbine generator systems -- Part 2: Safety of small
wind turbines

%428 A GBR 4 BT AP ER

i

GB/T 19115.2-2003

L s R I AP R AR F 200 1 RR 2

GB/T 19115.1-2003

Bl s r b R IAEET A B 1 INA g

GB/T 19073-2003

b4 ETe G

GB/T 19072-2003

4 giPe X




GB/T 19071.2-2003 |k # #2i8e 2R HF T 5 234 1 BE% > 2
GB/T 19071.1-2003 |k # #2482 2R AHF T 5 1304 @ Fprigid
GB/T 19070-2003 |k # # % i %e B ORE%RD

GB/T 19069-2003 |k # # % e 4B Hjpkrig 2

GB/T 19068.3-2003 |3 h 4 # T e % 334 1 bk #E%K > 2
GB/T 19068.2-2003 |44 h *+ F 2 8e % 23040 @ E% 22

GB/T 19068.1-2003  |#reAlh 4 #2482 5 1384 @ FpwFig it

GB/T 18710-2002 |k T 3k i 7 kT > 2

GB/T 18709-2002 |k T 3k it 7 AP E > 2

GB 18451.2-2003

b4 gippe #IREER

GB 18451.1-2001

B+ @ffes >tk

GB 17646-1998

I AR A FTHE X 2R R

GB/T 16437-1996

AR A F TR ESEL 2R R

GB/T 13981-92

B4R & R

GB/T 10760.2-2003

Bl 4 TR F TR P 2000 R 2

GB/T 10760.1-2003

Gealh TR BT B 1A ppeEe

GB 8116-1987

b4 # e A8 AN

GB/T 2900.53-2001

m——/{{*}% B4 mﬁ\g‘

% 4-2-9 3R

KS b+ % T4 pm

it kg B 24

KS CIEC [nternational Electrotechnical Vocabulary —Part 415 : Wind
60050-415 :2003 [turbine generator systems

KS C IEC 'Wind turbine generator systems —Part 1 : Safety requirements

61400-1 :2004

KS CIEC 'Wind turbine generator systems — Part 12 : Wind turbine power
61400-12 :2004 erformance testing

KS CIEC 'Wind turbine generator systems —Part 2 : Safety of small wind|

61400-2 :2004

[turbines

KS CIEC
61400-21 :2004

'Wind turbine generator systems — Part 21 : Measurement and

ssessment of power quality characteristics of grid connected
wind turbines

KS CIEC/WTO01 :2005

[EC System for Conformity Testing and Certificationof Wind
Turbines — Rules and procedures
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% 42-10 2 /g —DS/EN R 4 3 T 445 12

28 7 8 2
A Dansk Ingenierforenings Code of Practice for Loads and
DS 472/Til.2 :2001 Safety of Wind Turbine Constructions
DS/CLC/TR . . : o
50373 2004 'Wind turbines - Electromagnetic compatibility

DS/EN 45510-5-3 :1998

Guides for procurement of power station equipment - Part 5-3:
'Wind turbines

DS/EN 50308 :2005

'Wind turbines - Protective measures - Requirements for design,
operation and maintenance

DS/EN 60034-8 :2002

Rotating electrical machines - Part 8: Terminal markings and
direction of rotation

DS/EN 61400-1 :2004

'Wind turbine generator systems - Part 1: Safety requirements

DS/EN 61400-11 :2003

'Wind turbine generator systems - Part 11: Acoustic noise
measurement techniques

DS/EN 61400-12 :1999

'Wind turbine generator systems - Part 12: Wind turbines power
erformance testing

DS/EN 61400-2 :1996

'Wind turbine generator systems - Part 2: Safety of small wind
turbines

DS/EN 61400-21 :2002

'Wind turbine generator systems - Part 21:Measurement and
assessment of power quality characteristics of grid connected
wind turbines

614 (%%ZES (g;{ 'Wind turbine generator systems - Part 24: Lightning protection
DS/IEC/TS 'Wind turbine generator systems - Part 13: Measurement of
61400-13:2002 mechanical loads
DS/IEC/TS 'Wind turbine generator systems - Part 23: Full-scale structural

61400-23:2002

testing of rotor blades

DSF/EN 61400-11:2003
/prA1:2005 Drafts

'Wind turbine generator systems -- Part 11: Acoustic noise
measurement techniques

DSF/prEN
81400-4 :2004 Drafts

'Wind turbine generator systems -- Part 4: Gearboxes for
turbines from 40 kW to 2 MW and larger

IEC 50(415) -
1/1660/FDIS Drafts

International Electrotechnical Vocabulary - Chapter 415: Wind
turbine systems

IEC 61400-121 1.ed
-88-185-CDV  Drafts

'Wind turbines - Part 121: Power performance measurements of
erid connected wind turbines

IEC 61400-2 Ed.2 -
88-191-CDV Drafts

'Wind turbine generator systems - Part 2: Safety of small wind
turbines

IEC 61400-22 -
88/115/CDV Drafts

'Wind turbine generator systems - Part 22: Wind turbine
certification

prEN 50376 Drafts

Declaration of sound power level and tonality values of wind
turbines

prEN 61400-1 Drafts

'Wind turbines - Part 1: Design requirements

ST

TARBEARIE > P 5T 2 g 5 D CNS 15177(h 4
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H W eFEHE)  CNS15176-1(h 4 45-%
15176-2(h # 4%-% 2 2% : ] 3| p + %

?;To

N “; "‘1) N _I‘/( 5 CNS
T)E > BB F

Pk 43R RE W IECH Aol A AR RIRES &
Bk it g 5> ¢ W IBCHEBE L RIRA > aBdfehd v g pagrd

F% 5 p &d 3tk ATRIEIE 22 IBC R &

AUSTE IO RN CEE

RTINS WL E SRS D NEE LR Y S T ]
B4 0 JEMA/AIST ¥+ 27k FERH > MIEPP RMEFFRL 3
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Wind turbine generator systems - Part 1: Safety
requirements

B+ #TPped >t i

DS/EN 61400-1 :2004(> %)
KS C IEC 61400-1 :2004(3% )
GB 18451.1-2001( = F%)
JIS C 1400-1 :2001(p #)

Wind turbine generator systems - Part 2: Safety of

small wind turbines

JAR A BT e X 28R

DS/EN 61400-2 :1996(+ %)
KS C IEC 61400-2 :2004(3% )
GB 17646-1998(~ Fx)

JIS C 1400-2 :1999(p #)

Wind turbine generator systems - Part 11: Acoustic

noise measurement techniques

DS/EN 61400-11 :2003(* %)
JIS C 1400-11 :2001(p #)
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Wind turbine generator systems - Part 12: Wind
turbines power performance testing

ho4B T e # RN

DS/EN 61400-12 :1999(= %)
KS C IEC 61400-12 :2004(3% &)
GB 18451.2-2003( % )

JIS C 1400-12 :2002(F +)

Wind turbine generator systems - Part 13:

Measurement of mechanical loads

DS/IEC/TS 61400-13:2002(* %)

Wind turbine generator systems - Part
21:Measurement and assessment of power quality

characteristics of grid connected wind turbines

DS/EN 61400-21 :2002(* %)
KS CIEC 61400-21 :2004 (& &)

Wind turbine generator systems - Part 22: Wind

turbine certification

IEC 61400 - 22 —
88/115/CDV Drafts(2 %)

Wind turbine generator systems - Part 23: Full-scale

structural testing of rotor blades

DS/IEC/TS 61400-23:2002(* %)

Wind turbine generator systems - Part 24: Lightning

protection

DS/IEC/TR 61400-24:2002(* %)

Wind turbines - Part 121: Power performance

measurements of grid connected wind turbines

IEC 61400-121 1.ed
-88-185-CDV  Drafts(%+ %)

Dansk Ingenierforenings Code of Practice for Loads

and Safety of Wind Turbine Constructions

DS 472/Til.2 :2001(% %)

Wind turbines - Electromagnetic compatibility

DS/CLC/TR 50373 :2004(* %)

Guides for procurement of power station equipment -

Part 5-3: Wind turbines

DS/EN 45510-5-3 :1998(=+ &)

Wind turbines - Protective measures - Requirements

for design, operation and maintenance

DS/EN 50308 :2005(% )

Rotating electrical machines - Part 8: Terminal

markings and direction of rotation

DS/EN 60034-8 :2002(+ %)

Wind turbine generator systems -- Part 4: Gearboxes
for turbines from 40 kW to 2 MW and larger
b4gaple S

DSF/prEN
81400-4 :2004 Drafts(* %)
GB/T 19073-2003( =~ [£)

International Electrotechnical Vocabulary - Chapter

415: Wind turbine systems

IEC 50(415) -
1/1660/FDIS Drafts(+ %)

Declaration of sound power level and tonality values

prEN 50376 Drafts(* %)
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of wind turbines

Wind turbines - Part 1: Design requirements

B4R & R

prEN 61400-1 Drafts(% )
GB/T 13981-92( = %)

Wind turbine generator systems - Part 2: Safety of

small wind turbines

IEC 61400-2 Ed.2 -
88-191-CDV Drafts(+ %)

Wind turbine generator systems -- Part 11: Acoustic

noise measurement techniques

DSF/EN 61400-11:2003
/prA1:2005 Drafts(2 %)

Glossary of terms for wind turbine generator system

RAME R F TR

KS C IEC 60050-415 :2003(3x &)
GB/T 2900.53-2001( ~ F£)
JIS C 1400-0 :1999(p #)

IEC System for Conformity Testing and Certification

of Wind Turbines — Rules and procedures

KS C IEC/WTO1 :2005(i% &)

JAR A FR BT IR R GB/T 16437-1996( ~ %)
B4 T e A 5\_%;:1%1\ % e GB 8116-1987(~ Fx)

b4 BT e | BB B gheiE it GB/T 19069-2003( * F£)
4T HE PR g% GB/T 19070-2003( =~ f£)
b4 ETISE B GB/T 19072-2003( =~ F£)
BORHR a FORBIE 2 GB/T 18709-2002( + F£)
BT ER & TR GB/T 18710-2002( = F£)
B4 T 2l T ST 1 A B GB/T 19071.1-2003( * F£)
B4 BTHE L F TSR 2 A %S 2 GB/T 19071.2-2003( ~ Fx)

MR 4T T RN 1 A

GB/T 10760.1-2003( = F%)

Bredlh d FR PR F L5 20 %KD 2

h-

GB/T 10760.2-2003( ~ F£)

Bl 4 OE TR 1300 e O

e,

GB/T 19068.1-2003( =~ F%)

AR A F T W5 2L REK S 2

GB/T 19068.2-2003( ~ F£)

& |

AR A FTHE-F 3WMA R FEKD 2

GB/T 19068.3-2003( ~ F£)

%%yé?&%ﬁﬁ%?n&ﬁlggﬁﬁﬁ&

GB/T 19115.1-2003( = &)

Brgedl s b kI AP D kN 2308 R 2

GB/T 19115.2-2003( = F&)
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%4-2-12 W%E ¥ L hi

LR E =

Boav RIGERE = (51E)

» NREL/NWTC(# K)
National Renewable Energy Laboratory /
National Wind Technology Center
> RISO(* %)
> WMC(iF i)
Wind turbine Materials and Constructions
» NaREC(# R)
New and Renewable Energy Centre
» ECN(F i)
Energy research Centre of the Netherlands
» C-WET(* &)
Centre For Wind Energy Technology
» CIEMAT(& 517 )
> DEWI(4t. )
Deutsches Windenergie-Institut GmbH
> DWIA(Z %)
Danish Wind Industry Association
> UL(% R)

¢l AR G RRE =GR

» NREL/NWTC(# H)
National Renewable Energy Laboratory /
National Wind Technology Center

» CIEMAT(& 517 )

» DEWI(4t, )
Deutsches Windenergie-Institut GmbH

» North Atlantic Wind Test Site

» Alternative Energy Institute(AEI), West Texas
A&M University

» Chateau Lastours(;= &)

» Folkecenter for Vedvarende Energi(2 %)
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Tentative Traini

Day 1 AM

[UL 2. San Jose PV ¥ 2% % % - =%

Schedule

Test Name

Facility

e IEC
61215 61646

I‘..__irntii::ﬂl control

|Consumable

| Tissue paper

| Copper foil

| Aluminum foil

| Pinewood

| Thermocouple
Thermocouple glue
Thermocouple welding
Thermocouple attachment
Surfactant

[Visual inspection

e e B

10.1 (MST 01)

v | 101

[Accessibility test

v

Exercise

Day 1 PM

Simulators
1. Flash simulator
2. Steady state simulator

=)

3. Light soaking simulator

Maximum Power Determination

Measurement of temperature coefficient

Performance at low irradiance

—
2
b
i

104 104

10,7 | 10.7

Performance at STC and NOCT
Performance at NOCT

Performance at STC

v 10.6

\ 10.2

Light soaking
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[UL 2. SanJose PV ¥ 5% % % = %

Az )

! Hot spot endurance test MST 22 100] 109 |
Exercise ]
Day 2 AM Equipment |
1. Weoltage regulated power supply |
2. Constant current output
3. Dielectric tester
4. Ground continuity
5. Insulation resistance
6. Leakage current
7. Impulse testing
f{everse current overload test 23 10.9 (MST 26)
Wet Insulation Resistance Test 27 1% 1%
Grounding (Bonding) Path Integrity Test 25 1014 (MST 13)
[Wet leakage current test v MST 17 10.15]10.20
Leakage Current Test 21 v W v
Insulation Test (Diclectric withstand test) 26 | 10.6(MST16) | 103 | 10.3
Impulse voltage test 10.5 (MST 14)
Partial discharge test 11.1 (MST 15)
Exercise
Day 2 P'M IChambers
1. Thermal cycling
2. Humidity freeze
3. Damp heat
4. UV
Monitoring wiring prograim
1. Grounding continuity
2. Insulation resistance
3. Temperature
N 2 >
[UL 2. SanJose PV 9 %% ¥ % = X A% ]
Thermal cycling (T50 or T200) 35 MST51  |10.11[10.11
Humidity freeze cyeling test (10HF) 36 MST52  |10.12|10.12
Damp heat test (DH1000) MST 53 10,13 10.13
Measurement of nominal operating cell temperature (NOCT) 19 10,7 (MST 21) | 10.5 | 105
UV Preconditioning Test MST 54 10.10]10.10
Bypass diode thermal test 10,18
Outdoor exposure test 10.8 | 10.8
Exercise
Day 3 AM (Water spray test 33
Hail Impact test 10.17]10.17
Module breakage test 10,10 (MST 32)
I1ot spot Endurance Test, Nonintrusive/Intrusive Method 39 :
Exercise
Day 3 PM Push Test 23
Strain Relief Test 22
(Cut susceptibility test 24 10.3 (MST 12)
[Terminal box knockout tests 11.3 (MST 44)
Impact Test 30
(Crush Resistance Test New
Conduit bending test 11.2 (MST 33)
'Wiring Compartment Securcment Test 42
Mechanical load test 41 MST 34 10.16] 10.16
Robustness of termination test (Terminal Torgue) 29 MST 42 10.14{ 10.14
Exercise |

i
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R E A T 1A

e

o

4620 * FTWPIARDEERT IR FHE AL E
(1) b # 3% & R FEHF T §
b4 B THRPIFAFTIFE98E3 2 20 p Badri By
BP w103 EPEE G 25 BE LRSS B EART 70
o AT g d SRR B BE R LA B T LB
e R AP H A EMAPRE - N2 r# < Fg )
ErE s iy Sl ER R E e Sl L SO B S
TANPFEFTTIRG R EE B odRapH PN FHFEE
N AL
(F Ak 4 FTHRA STHFEEREEE (M AaipkiR)
32N % 12 2008 5 45 TEC 6140021 I8 % &4 » 225 —
BV ATHIOE P g 35 P 3L (interharmonics ) 2 TR 4
2 (current distortion ) ~ 7. /& % *4# (voltage dip ) fgff@ -
% % 324 (ramp rate limitation ) % % T _2Z:3-4] (set-point
control ) ~ & ¥ & it 4 (reactive power capabilities ) % 2% T_Bh47
| (set-point control ) ~ T 4 F3 22 T e aliis PR BT (
reconnection time after grid faults) %7 B3E P o
IEC 61400-21 =% 4] T p 5 & k— R
uniform methodology ) » & & il h * F TP LT 4 SFE
REFPEFEr - BRE o Hhe FREHE - EXK
A FTEE CER R PRI ARER S FTHM
BIRY o AR A7 2R BRI A 45 HA R T 0 B

T A F TR AR PR BT AR

*
WoaF FRFLERE -
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IEC 61400-21 % 372 E R4 A > W E - & = 4p
TREmF ot grEe Ry Eode s £ pigsa (PCC)
we B (MV) e B (HV) I % MEE R RIFE T2
EFTHAN  BRTE R AT B L B
ﬁ%@jﬁnﬂ@%ﬁégﬁ %g%*ﬁi*&??%i%
BT P S B 0 BRIRT R Y 25 o 3T R
BRI FRET & A 2RI 2 (non-site specific) » HP
R AR R b4 (testsite) (7> @ H B (K
%)ii%iuk”ﬁ Pre WA EFORER WA RBEEAY RE
BT A sxo ARMS htlHz £ F LA s S na 50
FEF G~ B s et A 4 el 4 o J B R
P AR R RERA BT ORA TG f’fiﬁiﬁ-—%
YR
e A RFERHETIRAS (BFEH - 73HET)
T BRI E AL T REERE T HF (&
SERRFF S ZRFU KB m P F (m P Fa
PR TEAD) TR R RMPR S T S
(b) ] 3k # FT PR FRFT S2E2 (0% 5 KIX)
FE KRR SR PR R RAE R

%’Ki%%ﬂxiﬁﬂ:}%%&@&°%ﬁi’l&"’%?1‘#%’, R 2 AR

~

”ﬁ\

PR RGBS AR R AR R E 2R PRE R
o FMN?}JLIZ:% He REORLS P H R BT WaF SR

TR 4 %3 1888 £ ¢ % [ Charles F. Brush »t &% 7 #&
5. 2 % Btz 2 0 1891 & Paul la Cour i L #-7 f # 4
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Bl rh 4 X3 2B RY R FFTHRALR 1803
WWhFR AR VR oRenfE A 4 Rt g Do FEL >
Bk G sem Pl dok 48 < o AL 2R SRR R

[e]

.....

1981 # > Sheldahl ** # & Sandia R %F % % » 7 f2k F
R B #— 3B 2 2 ¢ ehDarrieus b 4 3 7 4 )R
FEOTGE R R 2 B RR RCTIRELT A RS R AT AP
POBREETRFERIPRBTHEEF BRI £ R4
FI* bk KRER 4 F TP B mte T AR I AR o
o BIFRE % € X (il (power coefficient) 2 % g & vt
(Tip Speed Ratio) k E 3R> s €5 ¥ —fFA 0 kb
» M5t T2 % (performance coefficient) % i& 42+ (advance ratio
) o

B R d s g P

® prde b iF CRRRIR 4B RABP FECE T ek TR
a2 B i oo

® AiriiE R TIPL LR EEEE

® iFTh i RIA A %ﬁ‘?,ﬁﬁé?l%ﬁ”‘ﬂ;‘@?]mi&ﬁ

O Rk AR G FTREINR LS I N B

OFAAT AL FTPLPRS T LT A
R = 237 € S g diAp e

o
E
Ry

TR ks E
® (MR R AT RREL LR ER
?%’&J%Q%ﬁﬁ‘?@‘?ﬁ#ﬂﬁjmiﬁ

.]ﬁ»‘o

Ak

N
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Pl o

® b i It GlctiR] 0 HBITEZ AT FR L T
BB (a) i fdicgrseqert (b) # F (il 228
iR

P A A ek
O LR EEIIRR PRI A F TR 2R
2GRl A TR TER (a) i fodeid
(b) #7 32 B B
AP RRRD T R P F T L PRI T
CRFT PR MR RAFLRE NS S b PR
Bhad 2 BT ARG F LA AR T R4 T LT

PR OREAE L RE S A ABRA L - B B B
ERGER A PAEL Db EET - BT wfa:;tz_g
RAETH - HRRI> 245 (a) TRFERLF (b) T

()= A1k 4 s B 2 B2 i (14 % f2f)
AHFTEAF R R RFR oA R FTHAER L HE
PRABECERIE A F TR IR DT R D E P ok
e > P T L3 2y F &4 A g it TR A
45§ P4 R E e b BN A EABR
FREE R RPBRAERES TR 2R o AFDER
Foie #-5) 59%enk Ao R S o IR 4 T Rl ox
Fhog T 40~50% o F b 4 B T s

T‘l %Ef’i}é _:"2_7\73‘,'1 ’

P I P
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g;égcﬁ)kﬁﬁqi—sguﬁw,ﬂw&;\ﬁi\gﬁl%,5:'1 i\gﬁc

8RBV ARAFRameFBEEFEah M AR o

1

Mechenical Power Electrical Power
Wind power I
ﬂ Rotor Gearbox (optional) Generator Power converter | Supply grid
¥ S e TE B P o
| % > & > B >N a
! Power conversion & Power tramamissicn _Pweﬁuanmiai P——— S S ————
| Dpeower eantrol power control

1. % ##i% (Fixed Speed)
2. # [ # 3R (Limited Variable Speed )
3. 8 3 3% (Variable Speed )

T KRR A FTRBIBEITFNE > A B

B 4-6-1 B ac g4 5 R (S L e 5 T o AR

S IRE T AR LT E N
T S
o
® EHE R Jﬁﬂmﬁ S A
® % "4“?;5“-
® E () A porEE S gk

G AT A F TR LA AR 4-6-1 ST
o BAEF ERNE BT P T EH AN e E S (2 S R)
TR B4R * Scherbius Fp#e i {7 i £ 7 F w fz(slip power
recovery ) > KT AT B PR T T PR > Y NS E
= #(scalar control) - i " FE AL He (T B KL 0 1972 E B H ¥
eI AIEH RTINS FETHR e HRRAENMRERTBE &
FHERCE BT M Ao 4-6-1 977 o
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£46-1 BRTIHE B ERNE BT B HB M G

T AR B AR BT AR 1 L g SRR E AR

T4

e o e] & SE4R 53 = o ST
7€ 1 181 HHEE YA (EREAAEEHEE

FiE%

& I
R (BEERAT)

BHRETHNBHS

ERPERAENR | BT ada S aiEs] | 1 st S e k]

FHAS b4 TR A

P19 € R BAESRER L & MBE AL
@%@ﬁi%ﬁﬁﬁn'ﬁ*”iww&ﬂ REE T LR

HA (R R EaL)S *ﬁ%%@ﬂ’?ﬁgﬁa,f
BRI BRI S RARE AR ¢k

45 % # € (Classification Societies) 4w & % /& (Maritime
Authorities) # F*%% g (4o8 £ B IMO ~ g p EU 2 B%R % 1
e JLO)F & o dpdaz j2 Uiz £ pARAF FR B o i&:}izf‘%ﬁ:ﬁ?’

RIS IR SRR T R I
B2k 2 A MPURRSEALL 0 AR A TR TR

B rBFOE T WA B E o
S ap s € ﬂff% SOUREIE ) R
EAFLB PR 2 o i RRL R 4 T A
WL A s HRTIE R A 2o B b
FPENRA i o B AT KR FIRES SRS
B% o LI E ARl 05 tE 3 AT A
HE R NEBL Pt AR s g AT

® = K Lloyd's Register of Shipping. (LR)

® 3% & American Bureau of Shipping (ABS)
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/2 FBureau Veritas (BV)

&, B Germanische Lloyd (GL)

#% % Det Norske Veritas (DNV)

# =~ fIRegistro Italiano Navale (RI)

i f# Polski Rejestr Statkow (PRS)

P * Nippon Kaiji Kyokai (NK)

? % % ®China Corporation Register of Shipping (CR)
= & A F]Korean Register Of Shipping (KR)

#& B Register of Shipping of USSR (USSR)

B %R e BRI @ 4

IEC 60050415:1999 International Electro Technical Vocabulary
IEC 61400- % 7

Hoe A3 {o 2 Bla2RA] > B3

IEC 61400 1 Ed. 3 Wind Turbine Generator Systems: Safety
Requirements

IEC 61400 2 Ed. 2 Wind Turbine Generator Systems — Part 2:Safety
of Small Wind Turbines

IEC 61400 3 Design Requirements for Offshore Wind Turbines

IEC 61400 11 Ed. 2.1 Wind Turbine Generator Systems: Acoustic
Noise Measurement Techniques

IEC 61400 12,121, 122, 123 Wind Turbine Generator Systems :
Power Performance Measurement Techniques

IEC 61400 13 Ed. 1 Wind Turbine Generator Systems:Measurement
of Mechanical Loads

IEC 61400 14 Ed. 1 Wind Turbine Generator Systems:Declaration
of Apparent Sound

IEC 61400 21 Ed. 1 Wind Turbine Generator Systems: Measurement
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and Assessment of Power Quality Characteristics of Grid Connected
Wind Turbines

IEC 61400 23 Ed. 1 Wind Turbine Generator Systems:Fullscale
Structural Testing of Rotor Blades

IEC 61400 24 Ed. 1 Wind Turbine Generator Systems:Lightning
Protection

IEC 61400 25,251, 252, 253 Communication standard for remote
control and monitoring of wind power plants

IEC 61400 121, 122, 123 Wind Turbine Generator Systems:Power
Performance Measurement Techniques

IEC 61400 13 Ed. 1 Wind Turbine Generator Systems:Measurement
of Mechanical Loads

IEC 61400 14 Ed. 1 Wind Turbine Generator Systems:Declaration
of Apparent Sound

B i
EN 199114 Eurocode 1: Actions on structures — Part 14:General
Actions— Wind Actions
EN 50308: 2004 Wind Turbines — Protective Measures
()b # 8354 F A58 1PN % 2 )

AN ZBTEEL L Rk A RIPT R AKE
HhA4AFT Pz mean o mi- ke YR oMY 2B
BE REERRIVFEFE MERR A T ROT Bk T
BRAFTWENAGIRET RS a2 26 0 T

VAT R o e 20 0 LG P g B0 0
P bR Ak R R o

b4 45wyt Ak & D204 0 b gk o B EEIE 0h 3N

P4 e d2 R (4 £1S0 12944-5 5. C5-M#R B ¢ & £ 4 & B85
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30 5 320iMIL oo BEZE N 2R E A8 AT 5 £ 1SO 12944-5 4.C-4

BB g R B KBRS L2800 oA E o Lo R

& B

ZTEG Aty s m AT R Ak B R E N o B b A i
o Pl R R A AR AR RERER D HTIEE
ChRRFE AR IR o R BRAR A SR A K2 FE R M
BB E s TR
TR FEEFREF A EE2 P h
VR SR N2 AR R B s
O i1 X BIRBED AR EM o
® T WYLy S & <) B2
® hiFRA AR Bk i T o
® e AL TIBIIMY o
SRRk e A £ 8 35
® i s VR P T ik ASTM E376% % 2. B4 ;8 W 2B %o i
AP F I PNTRLILE - PPE L R A (S BRSELROEE
PlE_ 0 X BBl ESE » BoH T35 5 RSSPC-PA-22| 2 & $4.22
TorHEERATER S FHAMNNBHIFEETL G 2K
CE AL A R EE o
® bR i F 56 R (R ASTM CO332 2R %o & = £ 50T * =
CORER- B H o E 5 B R 60kgf/om2 il Foo RIEE T #icz. &
R F feE859% 14 b o @ MpE 3 A T PN 3 {7 13 30kgf/om?2 e
A HARE S QAR R R R 2L E R & § R AR S
% o EFAmfekElt B RJRE A B EE o
® G KT EREFIAZRFEL VT (25 AL
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B Lo adRE Yo BEFERZ CRERKR R
LR 82 i H 4 G %% R Z 2 SSPC-SP-10% & 12

oo T A G kB Rm(E S e B )/Rz(L BT g B )i

B BRI Y - ¢ RASTM E3762 SRR > A5 4

*f‘ T Ns_}_%_ o
B OHILiEEY % RASTM B117% 55 :£53000-) p# 14

b BB LEASTM DI1654-%2% %100 % & J2 3 5 7
%?Eﬁﬂ$éi GE A
Eoprasdle 2128~ TIERE B FE N4 %
FR G R AL R AR § o ik
B*?ﬁ”“i%@w?$#4 'S LN S Y
oo 2o B G ER R oS o B Bl B R
% etk RIS 5 1SO 46284rISO 12944 » & 4 43 P I 42

/é' \%éﬁ\éb)ﬂ}»&ljgo

;Lt <R %\m]? 435 4"’ T

=

iﬁﬁpﬁgm% Hize A ~F 5 2R RER
# (#% %+ (UL) 4 M¥F ~ TUVNORDZ TUV SUD) %
R FTRE o g3 g'M&*72ﬁ°lﬁﬁF”f€““E“’j4
B4R Bd, 2R A R E NP o TR
BAFRLASEE L 22 LR RARHRET o REAPMR AP
AL EEREE T R4 PESERP 2R

g

P BRI 0 R K E R R4S R oS
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j‘\ai%-étéq"@ﬂa_J o
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Q) b # B TARIFATRL ¢
ATEEATOREOIN 23p B GATHEERR L P - §RE
(Fi7AsR-RKe i) Byh 4 # LA ¥4 5% 4 2
iﬁﬁﬁJﬁMHAQ ¢ RN AT s 1 R R
2L REE B EERRIEATOUN RN FE 5T e

(3) b # & 7 P FATH TR
?‘}iiir"‘fr]‘ﬁ—é'?% °

ATFPHFAREEIBXT 2RI F T2 E4 58 - RplEFL
FES %2 BLER
FIRadZ Ay 58 c@ UFARAREE B XTI R
AR RAFNEAE SRR - RPIRERIFEFE S » o TR KT
SRR EHO8~I0D$ 2 BT E R FTAIMA
SRR REAERE 2T AN EE TR 2 o
AT BT ALEAHRNIEINE LT TR+ HT
AR mRIEE R AEREDAFL VR I B
ETERFFREFFAMT N O RBERPM AR FF L 9
#7145 CNS ~ IEC ~ UL ~ ASTM ~ GB ~ BWEA ~ DNV % #p i 1%
B 2 RPN PGS KT VIR B R RIREF T B
HWHERP, W2 AR 2 RPIBT EARE S R
AR EA e R PIFITEE TR LB E R o
471 * B R T AF A SRR - RRIFHTZFE D w2 BT
FI* PR ARG EE BT ERLSFT AL

AP HATE RS o T HRETL A REIEE X
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TERFTAMASRPIFATZBLTE > ATEHE O R E
SEE ST R AVRMEAN AL R RA I EpETRS
BEFRPASBE FEEEREARL >
B %0 5 2 R REAPM AR ASLHARRFE R T
RPFZ 0D E 2 HRES R ) RRIREERT 1 R B
Mg R R LE A LT IRAVAAEH SR Ko 8
FE>wiHid YRR - ZERAGFRTEAFESHREF
S BELEBEELE  FEASEE BRI R

\

(%
o
(‘H}

B A BEAEREAIHERET S GBS ET e 282
DR PSRBT 0 RGRFR R L B E R BT
ZE R MRl EE 2 BAFH LI RTELZ RIS Y
2R RTACRZ T A4 A A AR ELE ea R

TEOT 2ENRRRFELRE VGERRAPHAEFZFE -
BHEAB AT A K BLTR S 5
% — & (98)
(1) = B sk e dd i 4p AR 7747
©IEC 61215 Crystalline silicon terrestrial photovoltaic (PV)

modules-Design qualification and type approval

© IEC 61646 Thin-film terrestrial photovoltaic (PV)

modules-Design qualification and type approval

©UL 1703 Standard for Flat-Plate Photovoltaic Modules
and Panels
(2) = B 6 et o 4RIk i AR
CEX I
ORN i %
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QVE7F~ B % & et R FLmAp Mt g -
A= BT e daPlia s 54 FIRFE o
GERP R e FREET N AV HER -
(6)TAF 9 % 2@ 8% 1 1% -
(N SHAr =B RT MBI E ISR o
% = #£(99)
(DB X3 et 240 M EF7
© IEC 61730-1 Photovoltaic (PV) module safety

Qualification -Part 1:Requirement for construction

© IEC 61730-2 Photovoltaic (PV) module safety
Qualification -Part 1:Requirement for testing
©UL 1703 Standard for Flat-Plate Photovoltaic Modules and
Panels
Q) B £ TH % 2 RIR & Rb
ORAEE -
ORN i &
G)E 74 Bk T Rl 4L ieAp A3 §
DB ETHEL 22 M PliFs x4 FIRFE o
G)EEN AR oL TR F RTINS R
(6O)TAF R S 2 i@ & 1 1% o
(NS4~ HERTIHMEREI NED o
» = #(100)
(1) =B 2T i FApMARFF AT

OIEC 62116 Test procedure of islanding prevention
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measures for utility-interconnected photovoltaic inverters
© UL 1741 Standard for Inverters, Converters and
Controllers for Use in Independent Power Systems
(2)~ B R Bl & A
Ok #ZEE
© 4 ﬁ U o
Q)E 7~ 15k T g BRI ATARBF2 € o
AT HET 22 M 2 P BERFEREELEIR

[e]

7% o
G Rp R LR HRFETR A HER -
(6)TAF § % 2 io# i 1 (% o

(NS4 *BETAPM RS 5 o

% v & (101)

(D= Bk f g R 2 & g MAREF YT -

Q)X HBET FATPIE HEpMIERIE HFFST °
OKFZEE -
O+ R -

(VB 7= B 6 TR e R B4R AT 6 -

DB ERTHE s RIEREE KA EIRDE -

(5)& M e L% HA-2 M UL~ p & JET 2 44 B TUV
VDE /6% & 1FE 7 o

(6)TAF & CBTL § 2% % e 3 o

(T)%te % 15 T 40 M BI"E 2 i s o
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Q)+ B X e OK # Pt (2) % Sz Man ¥R
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iz Q)VE 3 ¢ Ok & R
Ok M (4) F-Hvic 4 FR O©* F '3
O©* R '3 (5) A& ¥ IRix Q)Y E7H# 3t ¢

QVE 73t ¢
(4) e i 4 H5k
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Mo ME A FRELEPPEIVIRER IR R -BYEFE S vt
dOEER R SRR A RB A RGBT L
REREFREL PP ASRE CRPIPIE HELE AR
AR ] AR 4 WA AR s R HUR S BT oo
2z A A RPEE MW &b 4 AR 2R KRR
BT LHuE > UEFERITNRLT A LR AL VAR
FOFEA H e T 0% ML RRIHRFESEE R
FTAELHR -
A RIFR T L
% — #£(98)
(Dh * # TAPMRE T 25
OR + # T ki i—% 11300k 5 £ B HM(IEC 61400-11)-
Oh # #—% 12-1 3% b 4 F7HT 4 i £RJAEC
61400-12-1) °
Ok * #—% 14 3% B F =82 3 @ &p (IEC
61400-14) -
Q)RR 2 b HF4RE] -
(3)150kW R # 3 T s Su/IFH Rl HIFE BT 22 % o
(HEFER + F T RPIFLITIBFTE -
(S)h 4 3 T 2 b 4P M e RI BT
(6)h 4 3 T iRl HITIp M HTIR 2 S B 4 o
(NS4 h + F T MBS REDR o
% = #£(99)
(Dh 4 3 240 MR 574
Ok + #F t5—% 23 0@+ EF 2 ¢ R BRI
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(IEC 61400-23) -
ORk #+ # Tk ¥—% 1330484 § §* £ RI(IEC 61400-13)-
(2)200kW J # B 7 284 PR H ~ HFE RET S
E(-)e
G)E b 4 & THRPIHIAMAL €
(DR 4 F T4 40 M TR o
()b # 3 TAePIHATIP M IR L s~ B & o
(0)F4ch * F TAMBE L iED o
(D ER 4 3 T IS REE RBIRTE o
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