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Foreword:

RW TOV &[], TOV BUEE/ 6 7 #k - %M /REFER S TUV NORD 47, 1X LS 3 44 W4 E RS 50 A1 AIEA AL
CF 2004 /£ 9 H 1 Ha@d &Il #HaEHAmaEREM “TOV NORD” BI4FRR, LAGS T4 A X d5ik: .
TUV NORD £HI7E 2014 F4ifA =ik 10.89 (LEGHA &R, BEEEAMA 70 2ANEXIAEE 11000 4
R, T B KO TER W . ) )
TUV NORD was established fromTUV NORD e.V., TUV Hannover/Sachsen- Anhalt and Parts of RW RWTUV
e.V. on September 1st 2004, the name of the new groups is “TUV NORD” to show regional features.

TUV NORD #ERIHIMRS NZEFR S I e, Sl —Aa2FkE, CRIBBONGAERAFR, A 7K
. Tk R4 HREIR MRS . TUV NORD RS CHCN — KM EREAER ) Z A, KA
LAk, 7E TUV NORD % 14 Ge IR & Bl inil A A GIE T, SN T &R IS8R, Mol T TOV NORD 4
HANE [ 7 SR A iR S5 P AL i 43 S b IX L [ RN [ BriE) 324, TUV NORD #1454 TIAATH:
RE. 2T BIF AR ELEAT LT s i A R], BRI LV BEATE T 11000 44 76 tH 5 & AL TAER 5 T,
itk TOV NORD $EHICN 1 %4, B, HBERIEEIIbRE.
The service starts from the Steam Boiler inspection for TUV NORD Groups, now it has become a comprehensive
company for more than one hundred year development. The service include Vehicle, Industry and Safety for
system, Renewables and Railway ect. TUV NORD Groups also is the company with wide service scopes, expect
for the traditional service testing and certification, the consultation, and Training are also its serves. TUV NORD
Groups has more than 11,000 professional employees in specific areas all over the world, and always keep
improving the technical skills for certification according to the innovation and the marketing requests to make
sure TUV NORD Groups is the signal of safety, high quality, technology and trust.

H 150 FHIAZESK, TOV NORD M — B2 &R ZAFEENRE N 1ERA— KU NEERL A A,
TUV NORD R4 IR 5 0B 7ok K . WA, T 2piE ol N BB B s AT T A 5L, FRATHRI A
FE 70 24 FE S L AR afi R AT 0 25 P 4 A BB tHE 5 rb s a2y
Since our foundation 150 years ago, TUV NORD Groups has been the global byword for security and trust. As a
knowledge based company, TUV NORD Groups has the digital future firmly in mind. With specialists ranging
from engineers and IT security professionals to professionals for the mobility of tomorrow, we use our expertise
in over 70 countries to ensure that our customers will be even more successful in the networked world.

TUV NORD & BIE NS =T AL, A% PR a2 8 REAT ML F L 2 IR SS . AE X R LI H

AN A i A I, MRS RO FI AT SE R SRR RS AR BATHIZ 7 o AT RS 68 B e B AE. T0
HAOAIES g EXR RS FORR I B . HORE WA . KBTI 7T 2R SR . ki N vF
fliv B AT HOTUHEAE W BARGAM R IE JATTAT DU S X R AT AR S T A AR A0 3 0], 4
GB. IEC. EN. GL. Ffr#tifEit&l. TAPS 1 BSH %5, $24tPL FAHOCHI RS -
As a third part, TUV NORD Groups offers a wide field of the services in the wind energy that accompany our
customer as competent and reliable partner throughout the entire lifecycle of the turbine projects. The services
include Type certification, Component certification, Project certification, Offshore Wind Service, Technical
Inspection and Surveillance, Technical Advisory Service & Technical Due Diligence, Wind Resource Prognosis,
Full Bankable AEP Report, Site-suitability Assessment, Environmental Impact Analysis, Geotechnical
Investigation & Consultancy, Electrical System, Grid Connection. All the services can be offered according to the
relevant standards, guidelines of wind energy, e.g.: GB, IEC, EN, GL, Danish Energy Authority’s Executive
Order, TAPS, DIBts ect.
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Chapter 1 Introduction

1.1 %R Overall description

A RIRE TR R LA TP v e Y SRR A I 7 v W FE B AULAE . 1 IEC
61400-22, GB/Z 25458, GB/T 35792, IV-Part 1 / GL, DNVGL-SE-0441 #1 IV-Part2 /GL #r#EH fTik
This instruction describe the guidance and procedure for the design evaluation, design certification, type
certification and all the requirements of type testing, which are described in standards IEC 61400-22,
GB/Z 25458, GB/T 35792, IV-Part1/GL, DNVGL-SE-0441 and IV-Part2 GL.

— &R TR AN TEC 6140022 BIAERIFRTER Y TEC 61400-1, IEC 61400-3-1 #1 IEC 61400~
3-2 G&H T RB R K LA R FD>=200m") .
The design standard IEC 61400-1, IEC 61400-3-1 and IEC 61400-3-2, which is suitable for sweep square
larger than 200 m? of wind turbine, outlines design requirements for type certification scheme IEC 61400-22.

— EHT XKL IEC 61400-22 BAGERIFRHERN IEC 61400-2 (& HT/NX )& AL
(A IAH<200m?) .
The design standard IEC 61400-2, which is suitable for sweep square smaller than 200 m2 of wind turbine,
outlines design requirements for type certification scheme IEC 61400-22.

— EHTRIIR BN GB/Z 25458 / GB/T 35792 A N IEMIFRHEN A GB/T 18451.1 Al GB/T31517-

2015 GEHIT KRB A BALA GEEmER>=200m2) .
The design standard GB/T18451.1 and GB/T 31517-201, which is suitable for sweep square larger than 200
m? of wind turbine, outlines design requirements for type certification schemes GB/Z 25458 and GB/T 35792.

— EHTRIIK N GB/Z 25458 / GB/T 35792 U =IMIEIFRHER GB/T 17646, GB/T 29494 (J&
TR R BN (A THFA<200m?2)
The design standard GB/T 17646 and GB/T 29494, which is suitable for sweep square smaller than 200 m?
of wind turbine, outlines design requirements for type certification schemes GB/Z 25458 and GB/T 35792.

— EHTRITRENA GL A HIATERIFRAER N IV—Part 1/ GL Al IV-Part2 / GL.
The design standard IV-Part1/GL and IV-Part2/GL outlines design requirements for type certification schemes
GL guideline.

BTt B SR AR 2R 2 DRI R B 2L i 7y, HOBAUE R Bt 3P . il A A QSR i 45 7
ASCK 5| FASF TEC, GB A GL U S5AH ICIE AR, BT TOV NORD 78 XAy & AL Y IEE 2 1 2K
The requirements of design and certification are significant part in the certification procedure, which defines rules
and procedures for design assessment, manufacturing and type testing with respect to standards and technical
requirements for wind turbines. This instruction will refer to different standards for different application to help the
applicant know the requirements in the certification, e.g. IEC, GB and GL Standards or guidelines.

VLS AT AR IRAT M R R, [E bR T2 Giox TEC Jy 1 SEAF IO B DR A BR AT P AR BEVE ™ I o ) e 28 A
IR 55 S A — M SR — K, REAIROSL T IECRE R &R . FETiZH I, EXBEIRYL, TECRE fR &R 7E 2018 4 6 A K
o, JEREIR AR L IERRHE TEC 6140022 T 2018 4E 8 H 31 HAEK, FF# IECRE 7 &1t 75 B 44 22 T X
o ZJF, IEC 61400-22 FpifE#, TECRE OD-501 A1 TECRE 0D-502 ARuEHU . (B2 FRG, 47k P8 IH B ) 4 R
& [FN A 2. TOV NORD XJ TECRE 44 5 i & (357 19 77 K HIHLALAH XN ERR#E TECRE 0D-501. IECRE 0D-052 Flt:
THRAERIER 5 R TEC 61400-22 brdEfFE 1 2Z 5 M, K225 £ 2% TECRE 0D-501 FIHL-FARAELE K ) K FAL
TP AS AR P ) ER ARG T VR . 7RSS 2 RIS 3 BB A A VRGN .
As for the decades of renewable development, IECRE System was created to ensure the equipment and services
of renewable energy maintaining in the required level in whole global. For the aim, IECRE announced that the
certification standard IEC 61400-22 would be withdrawn and be replaced with the IECRE conformity assessment
system. After that, IEC 61400-22 was replaced by IECRE OD-501 and IECRE OD-502. But in the wind turbine
industry, the old and new standards are still useful for the manufacturers. TUV NORD has done the certification

HZ-WI-215(R04) 7



requirements deviations analysis between the new IECRE OD-501, IECRE OD-502 and relevant sub-standards
and IEC 61400-22 standards, the biggest deviation for the IECRE standards and IEC 61400-22 is the
requirements of design evaluation module for wind turbine certification become more clear. The detailed
requirements can be found in Chapter 2 and 3.

W3R AR TEAE 2 P DRI ) R R I 31, AR DG 1 bR ANAT VAR AN BT (0 78 25 T S 2 30 AR A0 X ) R AL B
AR BT G AR R, ABE— B R IX ) R LA B BB Y 2 4 . ) A AL AR RN S B AR A
vert s G A AR AT W N TR B 2 E R R ZE RE AL A 3 e A A 1 e sy UROR 3 2
A T JEAT kRiE TEC 61400-22/1EC 61400-1. GL2010, I JUAEATML A SCHEH T 3 A0ARHE, Ebi DNVGL-SE-
0441, DNVGL-ST-0376. DNVGL-ST-0361. DNVGL-ST-0437. DNVGL-ST-0438; iXU&kpift ABHLAEA: (3. Hlid
AR AR T BA R 771, TOV NORD J#ixf Eb s kst TEC 61400 F%1. GL2010 5 DNVGL AHSGARHER 2 5%, BH
B 7 DNVGL FrExt BEHLAN it SlsEAER 2k, AR Z S AR R
Under the rapid development period of wind turbines, requirements of design, manufacture, test of wind turbines
and the sub-components in relevant international and industrial standards are being optimized based on the
actual wind turbine operation experiences to further ensure the safety of wind turbines and sub-components.
Wind turbines and the main components are paid close attention by wind turbine manufacturers and component
manufactures. In addition to the standard IEC 61400-22, IEC 61400-1 and GL2010, now new standards, e.g.:
DNVGL-SE-0441, DNVGL-ST-0376, DNVGL-ST-0361, DNVGL-ST-0437, DNVGL-ST-0438, which provide more
detailed requirements for the turbine designing,manufacturing and testing, are also followed by wind turbine
manufacturers and component manufactures. According to the deviation analysis among IEC 61400 series,
GL2010 and DNVGL standards, TUV NORD has identified the requirements of wind turbine designing,
manufacturing and type testing from DNVGL standards. The detailed requirements can be found in the next
chapters.

HMESIRAIE T A A BRI BT MR E 22 . A B 15 Bl i) 10 A FR e 4s HH R BT SRR, XU L
HEA AT RGBT .
The external verification is used to test the design and safety operation of wind turbine. The standards listed
above are the general design requirements for the certification schemes of wind turbine, components and sub-
systems.

TUV NORD =] L{f21#FF IECRE OD-501 X A 7°#5/#, IECRE OD-502, IEC 61400-22, GB/Z25458, GB/T
35792, IV-Part 1/ GL, IV-Part2 / GL #1 DNVGL-SE-0441 £r/EHT ik iF, A iE I iEN 11 55 e T —#p 7
The certification which applies on standards IECRE OD-501& Sub OD-501s, IECRE OD-052, IEC 61400-22,
GB/Z 25458, GB/T 35792, IV-Part1/GL, IV-Part2 / GL and DNVGL-SE-0441 by the applicant can be offered by
TUV NORD.

1.2 RAKENAINE: 258 Certification of wind turbine: General

WA — R IR MIBORERE . 8 = J7 HURAR I 7 AR SRR AT A SR E RSP i BTt et 1k
BE WA ERAE .
Certification is a complex technological process. The certification procedures constitute a complete third party
conformity evaluation of wind turbine, with respect to specific standards and other technical requirement, relating
to design, safety, reliability, testing and performance.

PR T B O CARANRL 2B, AIBE N 2RI, BT & 27 i AEAR A . FIRER
=AU BERR A AT AL B T A EATLAY s FH 5% BRI DAE PR 1) 3¢ P BT T T ERH A 72 9 7= B i AT A
Based on the engineering and science practice, the assessment procedure, which can be separated to multiply
technical documentation, was called certification standards for products. The above third party, attestation related
to products, processes, systems or persons, shall be the certification body that has been accredited by
accreditation body.

XHFRITRHALAE, KER 7 BB A SR RSy i [ Pl T2 2 (TEO) 2 5

For wind turbine, most of the technical standards are edited by International Electro-technical Commission (IEC).

W TEC Z4b, fEEZFREmAR%H (GL) (PUAESE 9 DNVGL, 2013 4EHI8 R 2% 4 DNV 54 [ 57 452 e i 2% 4 GL
EI) o« EERIHEAMEL AR ZE R4 (P E) 2 H SURYE E R Z 53 IEC bri 74 b 18 S bRt
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And other standards are derived from IEC standards by Germanischer Lloyd Industrial Services GmbH (GL)
(Now it is DNVGL after the merger of DNV and GL in 2013) or China National Technical Committee for wind
energy Machinery Standardization (SAC/TC 50) or other national standards association.

4 IV-Partl/GL FREF PR, H 45 1 [ 5 st [X 1) & BEHLA BT L€ 1) 1R 2K RN, 2% 1 AR DA Y BT P
REA T AN . @ TUERPRHES WAE 1. 1.
As for the statement in standard IV-Part1/GL, the scope of certification might be different according to the different
national requirements in specific nation or area. The recommended standards of certification are listed in table1.1.

® 11 WAL AR bRt

Table1.1 Related standards for wind energy generator system

N3 i
Standard Designation
IEC WT 01 W3R B A AUERLIU S fR e

IEC system for Conformity Testing and Certification of Wind Turbines
Rules and procedures

IEC 61400-1 IR ML 5 1 85y Wt EeR

Wind turbines-Part1: Design requirements

IEC 61400-2 IR ML 5 2 5y NI R LA

Wind turbines-Part2: Small wind turbines

IEC 61400-3 IR ML 55 3 &5 i b XK LA Bt 2K

Wind turbines-Part3: Design requirements for offshore wind turbines
IEC 61400-3-1 RAJRFENA 5 31 3o [ € il B XK LA TR

Wind energy generation system -Part3-1: Design requirements for fixed
offshore wind turbines

IEC TS 61400-3-2 | KAy kML 55 3-2 #ior: Ev7aifE b X7 & AL BT 28R

Wind energy generation system -Part3-2: Design requirements for
floating offshore wind turbines

IEC 61400-4 R R AL 56 4 &5 NI RN R AR e 25K
Wind turbines-Part4: Design requirements for wind turbine gearboxes
IEC 61400-11 IR AL 55 11 Eor: M I

Wind turbines-Part11: Acoustic noise measurements techniques

IEC 61400-12-1 R REBHLE 5 12-1 &5 KK L D Z e e

Wind turbines-Part12-1: Power performance measurement of electricity
producing wind turbines

IEC 61400-12-2 IR AL 55 12-2 E5r: FETHUNE RGE T ) XCBATLH D 3R
Wind turbines-Part 12-2: Power performance of electricity producing wind
turbines based on nacelle anemometry

IEC 61400-13 RN 5 13 #5r: HUpRE R &
Wind turbines-Pasrt13: Measurement of mechanical loads
IEC 61400-14 KT ML 55 14 J . AL D2 AN &8 75 B

Wind turbines-Past14: Declaration of apparent sound power level and
tonality values

IEC 61400-21 RITR BN 5 21 #r: FERIEAT IR K FHLZH i e 5T 0 A PP A
Wind turbines-Part21: Measurement and assessment of power quality
characteristics of grid connected wind turbines

IEC 61400-22 KA AL 5 22 #: A &R FIIAIE
Wind turbines- Part22: Conformity testing and certification
IECRE OD-501 TECRE #RAESCA RI:CHIERA AR TT %

IECRE Operational Document Type and Component Certification Scheme
IECRE OD-501-1 TECRE #/E3CH RE NUENUA B 7 S48 P E S NE

IECRE Operational Document Conformity assessment and certification of
Blade by RECB

HZ-WI-215(R04) 9



IECRE OD-501-2

IECRE #8430 RE VEHLA AR A AL A S 46 &4 P A AR
IECRE Operational Document Conformity assessment and certification of
wind turbine gearboxes by RECB

IECRE OD-501-3

IECRE #8F 3R RE VAR B 8 S 4% P 2 SNIE
IECRE Operational Document Conformity assessment and certification of
tower by RECB

IECRE OD-501-4

IECRE #8F 3R RE YAENUA B S 4% PP 2 S NIE
IECRE Operational Document Conformity assessment and certification of
Loads by RECB

IECRE OD-501-5

TECRE #:/E 30 RE IAUEALA B4 6 5 TR 7 R G &A%V 2 A IE
IECRE Operational Document Conformity assessment and certification of
Control and Protection System by RECB

IECRE OD-501-7

TECRE #/E 30 RE DATEATLAL ) 3 2 f 288 ER A F 5 4% PR AE AR
IECRE Operational Document Conformity assessment and certification of
Main Electrical Components by RECB

IECRE OD-502

IECRE #1F3CR T H AIETS &
IECRE Operational Document Project Certification Scheme

IEC 61400-23

RITRBALA 55 23 #or: XA Fr 4 RO 45l

Wind turbines-Part23: Full-scale structural testing of rotor blades

IEC 61400-24

IR ML 5 24 F455: BT
Wind turbines-Part24: Lightning protection

IEC 61400-25-1

RIJRHENLA 5 25-1 50 NHBRIE RGEERE- RN 58 ARER
Wind turbines-Part25-1: Communications for monitoring and control of wind
power plants-Overall description of principles and models

IEC 61400-25-2

RIJR N 55 25-2 #73: XUFLIZ 4% SR G0 A5 b vhE- (5 B Y
Wind turbines-Part25-2: Communications for monitoring and control of
wind power plants-Information models

IEC 61400-25-3

RATR P 5 25-3 #5r: KEIZ LT RGUE G brifE- (5 B A
Wind turbines-Part25-3: Communications for monitoring and control of
wind power plants-Information exchange models

IEC 61400-25-4

RITR N 5 25-4 57 ML IR RG0S S FritE- 3815 POk B S
Wind turbines-Part25-4: Communications for monitoring and control of
wind power plants-Mapping to communication profile

IEC 61400-25-5

IR ML 5 25-5 &5 ML IR RE0E S Ar - — ZCikiliak
Wind turbines-Part25-5: Communications for monitoring and control of
wind power plants-Conformance testing

IEC 61400-25-6

RIJR BN 55 25-6 #sr: Mg I RS S brite- B4R 1T s A
FERAS B

Wind turbines-Part25-6: Communications for monitoring and control of
wind power plants-Logical node classes and data classes for condition
monitoring

IEC 61400-26-1

REER FBRGE BH 26-1 #70: XUBEAH ARG8T A &
Wind energy generation systems-Part 26-1: Availability for wind energy
generation systems

IEC 61400-27-1

RT3 27-1 &7 F AU BB — XU A L

Wind turbines-Part27-1: Electrical simulation modules-Wind turbines

IEC 60034-1

TEEHAL B 1 oy ERNIERE
Rotating electrical machines-Part1:Rating and performance

IEC 60034-5

Jrele oL 26 6 #i . Bele bR B 55 (P ) 733K
Rotating electrical machines-Part5:Degrees of protection provided by the
integral design of rotating electrical machines(IP code) -Classification

IEC 60034-6

Jrefe oL 26 6 #ir: R HIUTIR

HZ-WI-215(R04)
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Rotating electrical machines-Part6:Mehods of cooling (IC code)

IEC 60034-7

B L 55 7 #r GRIE, RMAAEL G E RS (M AU
Rotating electrical machines-Part7:Classification of types of constructions
and mounting arrangements(IM Code)

IEC 60034-9

Jrefe ol 26 9 # . WA IRME

Rotating electrical machines-Part9:Noise limits

IEC 61800-5-1

W LS RGE-56 5-1 7. ZAREOR-AL, STIGEE
Adjustable speed electrical power drive systems-Part5-1:Safety
requirements-Electrical, thermal and energy

IEC 62477-1

L) LT AR LA R G0 M e AR - O 1 Ry FE AR
Safety requirements for power electronic converter systems and
equipment - Part 1: General

IEC 61000-6-1

R 5 6-1 Fi i AR E—(E B . B AR TV BB
Electromagnetic compatibility (EMC) - Part 6-1: Generic standards -
Immunity standard for residential, commercial and light-industrial
environments

IEC 61000-6-2

HLREFRAY 5 6-2 Hi 5y il AR E— DMV IR BR M BT
Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -
Immunity standard for industrial environments

IEC 61000-6-5

HLREFRAS 55 6-5 0y 3l A AR E—F T F sl AR Rl PR B B0 & (R L
Electromagnetic compatibility (EMC) - Part 6-5: Generic standards -
Immunity for equipment used in power station and substation environment

IEC 61000-6-7

HLEL A E (EMC) ik

Electromagnetic compatibility (EMC) - Part 6-7: Generic standards -
Immunity requirements for equipment intended to perform functions in a
safety-related system (functional safety) in industrial locations

IEC 60204-1

P2z 4 HLASHI LRI 55 1 30 —REK
Safety of machinery - Electrical equipment of machines - Part 1: General
requirements

ISO 2394

G kAT SEE— R0
General principles on reliability for structures

ISO 9001

EEH RS
Quality management systems

ISO/IEC 17020

L5 77 % Y PR A FH — M U
Conformity assessment —Requirements for the operation of various types
of bodies performing inspection

ISO/IEC 17025

DR RS B0 SR 6 2 B A
General requirements for the competence of testing and calibration
laboratories

ISO 4354 AWARSET Ak (2
Wind actions on structures
ISO 76 IR BN R HUE FEE
Rolling bearings-static load ratings
1ISO 281 IR BN HUE B FAUE 75 fir
Rolling bearings-Dynamic load ratings and rating life
EN 50308 RBL— ORI MA—BE T B2k

Wind turbines-Protective measures-Requirements for design, operations
and maintenance

IV-Part 1/GL 2010

R IR ML GE S )
Rules and Guidelines Industrial Services-Guideline for the certification of
wind turbines

IV-Part 2/GL 2012

e b 7R AL DIE 3 U

HZ-WI-215(R04)
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Rules and Guidelines Industrial Services-Guideline for the certification of
offshore wind turbines

DNVGL-SE-0441

W3 LA 2R SRR A AIE

Type and component certification for wind turbines

DNVGL-RP-0363

P ML R B i 2 2% A'F

Extreme temperature conditions for wind turbines

DNVGL-ST-0361

WP G RTINS

Machinery for wind turbines

DNVGL-ST-0376

RI1 A AL WEE

Rotor blades for wind turbines

DNVGL-ST-0437

W3 A LA B s A7k 2% A1

Loads and Site conditions for wind turbines

DNVGL-ST-0438

KR L AL 5 RS R 5t

Control and protection systems for wind turbines

DNVGL-ST-0076

KT R LA B BT

Design of electrical installations for wind turbines

GB/Z 25458

IR ML A% ERL ) A R
Rules and procedures for conformity testing and certification of wind
turbine generator system

GB/T 18451.1 AWAY G| RAE R

Wind turbine generator systems-Design requirement
GB/T 17646 ANy rRLAL

Small wind turbines
GB/T 29494 /N Ll X R F LA

Small vertical axis wind turbines

GB/T 18451.2

RI1 A BN ThZ A5G

Power performance measurements of electricity producing wind turbines

GB/Z 25426

W7 ML WU

Wind turbine generator systems measurement of mechanical loads

GB/T 22516

AT TR FLZE W 7 N & 7 v
Acoustic noise measurement techniques of wind turbine generators
systems

GB/Z 25425

IR AL AFRAAE 75 D R R E
Declaration of apparent sound power level and tonality values for the wind
turbine

GB/T 20320

IR FLZE HL A 5T I R P A 7V
Measurement and assessment of power quality characteristics of wind
turbine generator systems

GB/T 25383

RIT A B WEE

Wind turbine generator system--Rotor blades

GB/T 25384

RIT A RN REE I 4 R 5Kt
Turbine blade of wind turbine generator systems—Full-scale structural
testing of rotor blades

GB/T 19073

WA RN FE A

Gearbox of wind turbine generator system

GB/T 4662

RN BUE KT
Rolling bearings—Static load ratings

GB/T 6391

IRl HUE ShER AAIE 77 i
Rolling bearings—Dynamic load ratings and rating life

GB/T 29717

WA R L RmAT. A hik

Rolling bearings-Wind power generators yaw and pitch bearings

HZ-WI-215(R04)
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GB/T 29718 RN AR )R AL Rl K
Rolling bearings—Wind power generators main bearings
JB/T 10705 WA TR LR

Rolling bearings—Wind power generator bearings

GB/T 23479.1

IR LA XUt 8 R B2 1 3B R SR
Wind turbine—Double-fed asynchronous generator-Part1: Technical
specification

GB/T 23479.2

I3 AL XU 8 A -5 2 F80): aiR 7 ik
Wind turbine—Double-fed asynchronous generator-Part2:Testing
methods

GB/T 25389.1

IR LA AR K [FE R BAL-56 1 300 BoR&F
Wind turbine low-speed permanent magnet synchronous generator-
Part1:Technical conditions

GB/T 25389.2 W3RNV AR KR R R HL-56 2 B B85 1%
Wind turbine low-speed permanent magnet synchronous generator-
Part2:Testing methods
GB 755 Jigl bl e AN e
Rotating electrical machines-Rating and performance
GBIT 4942.1 Jiehe LR AR SR i A5 2 (IP AR 32K
Degrees of protecting provided by the integral design of rotating electrical
machined(IP code)-Classification
GB/T 1993 Jie i F L ¥ H0 5%
Cooling methods for rotating electrical machines
GB/T 19069 JR BT R AL 3 R G HR % F
Stall regulation with wind turbines-Control system-Technical condition
GB/T 19070 J AR LA Pl R4t 50 /7% Stall regulation wind turbines -

Control system - Test method

GB/T 19071.1

RATR RN B R L 28 1 87y BORFAT

Wind turbines-Asynchronous generator-Part1:Technical conditions

GB/T 19071.2

RIATE N 2B R L 5 2 3oy kiR ik

Wind turbines-Asynchronous generator-Part2:Testing methods

GB/T 18710 KLY XA BT AL J7
Methodology of wind energy resource assessment for wind farm
GB/T 18709 A HLI7 XA SRR R T

Methodology of wind energy resource measurement for wind farm

GB/T 25387.1

RNV = ThZRAR A 55 1 560 FRFA
Full power converter of wind turbine generator systems-Part1: Technical
condition

GB/T 25387.2

IR N 4= Th ARG 55 2 # o ke 77 1%
Full power converter of wind turbine generator systems-Part1: Test
method

GB/T 25388.1

IR LA XA LA 55 1 3 BORFAT
Double-fed converter of wind turbine generator system-Part1:Technical
condition

GB/T 25388.2 IR LA B AR R A 5 2 #5) Wi 7 v
Double-fed converter of wind turbine generator system-Part2:Test
method
GB/T 25385 AT R A 84T R i 2R
Operation and maintenance requirement for wind turbines
GB/T 50571 BRI TR TG
The code for constructions of offshore wind power project
GB/T 20319 W& AL Bl TG

HZ-WI-215(R04)
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Wind turbine generator systems—Specification for acceptance

GB/T 997

ek il g R, R REL S BRI E (M A
Rotating electrical machines-Classification of types of constructions,
mounting arrangements and terminal box position for(IM Code)

GB 10069.3

JiE e AL P I e D7 vk S RAE 56 3 B4y M A PRAH

Measurement of the airborne noise emitted by rotating electrical
machines and the noise limits-Part1: Method for the measurement of
airborne noise emitted by rotating electrical machines

GB/T 19072

RIT RN B

Tower of wind turbine generator system

GB 5226.1

BUBCHE 22 4 MU & 58 1 300 B BOR %A
Electrical safety of machinery-Electrical equipment of machines-Part1:
General requirements

GB/T 25386.1

W7k LA A AR ) R 4 55 1 s R

Wind turbine generator system variable speed constant frequency control

GB/T 25386.2

RII K NV AR IEAE R R 56 2 #0r: RITTE
Wind turbine generator system variable speed constant frequency control
system-Part2: Test method

GB/T 19960.1

W3R ML 55 1 80 8BRS A

Wind turbine generator system-Part 1:General technical specification

GB/T 19960.2

SR FMLA 55 2 B3 R %
Wind turbine generator system-Part2: General test method

GB/T 21407

U AR AE A A R HATLA
Doubly fed variable speed constant frequency wind turbine

GB/T 29543

IR 2 Xy rE LA
Wind turbine generator systems for cold environments

GB/T 21150

RIER NI BN

Stall regulation wind turbines generator system

NB/T 31041

e EXUEX T R LA 8%

Converter of offshore doubly-fed wind turbine generator

NB/T 31042

W L KHEIR ) K FBLAR it 2
Converter of offshore Permanent Magnet Wind Turbine Generator wind
turbine generator

NB/T 31012

KBS 3 FRATLAR 3 B AR T
Manufactural and technical specification for permanent magnet type wind
turbine generator

NB/T 31013

Bt R A R AR R
Manufactural and technical specification for double fed wind turbine
generator

NB/T 31014

XU IR FLAR I 25 i B AR
Manufactural and technical specification for converter of double fed wind
turbine generator

NB/T 31015

AKHE IR LR I 25 i B AR T
Manufactured technical specification for converter of permanent magnet
wind turbine generator

NB/T 31017

MUt AT R LA 3 RGBT
Technical specification for main control system of doubly fed wind turbine
generator system

NB/T 31018

W1 ML BN AR 2 A2 R G AR
Wind turbine generator system technical specification of electric pitch
system

NB/T 31043

i b X R LA ] R G BRI

HZ-WI-215(R04)
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Technical specification for main control system of offshore wind turbine
generator system

JB/T 10425.1

KA R HEHA WAt RS0 5 1 355y FoRF
Yaw system of wind turbine generator systems-Part1: Technology
condition

JB/T 10425.2

R K BNV W R S 56 2 #5r: RITTE

Yaw system of wind turbine generator systems-Part2: Test method

JB/T 10426.1

R K BN Iz R G 5 1 o BORFAT
Braking system of wind turbine generator systems-Part1: Technical
condition

JB/T 10426.2

KA RN #3250 5 2 B WK%

Braking system of wind turbine generator systems-Part2: Test method

JB/T 6939.1

B BRI R LA A 48 55 1 840 R & AT
Controller of off-grid wind turbine generator system-Part1:Technical
condition

JB/T 6939.2

BB R AL A 48 56 2 864y BTk
Controller of off-grid wind turbine generator system-Part2: Test method

GB/T 10760.1

NUR IR BNV A AL 28 1 88 0% . BORSAT

Generator of small wind turbines -Part1: Technical condition

GB/T 10760.2

AINBRLR S R B L R AL 26 1 384 HiR 2414 Generator of small wind
turbines —Part2: Testing methods

GB/T 20321.1

BMAIRE . KFHBEAR ARG AR & 25 1 30 BoR %A
Inverter of wind and solar energy supply of off-grid wind turbine generator
system-Part1: Technical specification

GB/T 20321.2

BMAIRE . KFHREAR ARG AR & 28 2 #i0iide 7%
Inverter of wind and solar energy supply of off-grid wind turbine generator
system-Part1: Test method

JB/T 10401.1

BRI K LA BB R GE 56 1 B0y BORSKAT
Braking system of off-grid wind turbine generator system-Part1:Technical
condition

JB/T 10401.2

BRI K RHLAL HZh R GE 58 2 0y IRITTE
Braking system of off-grid wind turbine generator system-Part2:Test
method

JB/T 10427

R AL — O R 4

General hydraulic system of wind turbine generator systems

GB/T 19068.1

INRUR T R LA 55 1 343 AR 214 Small wind turbines-
Part1:Technical condition

GB/T 14039 TS AL SN W AR RS S
Hydraulic fluid power-Fluids-Method for coding the level of contamination
by solid particles

GB/T 6404.1 e e B I TS B8 1 B A AR IR A A A v
Acceptance code for gear units-Part1:Test code for airborne sound

GB/T 6404.2 W B I ONTE 58 2 650 Josoalse: o e e B VIR 3h il
Acceptance code for gear units-Part2: Determination of mechanical
vibrations of gear units during acceptance testing

GB/T 31517 g BRI Bt 2R
Design requirements for offshore wind turbines

GB/T 35792 R R BN S A IR
Wind turbines-Conformity testing and certification

VDI 3834 Wil iy 1A R A ) R FENLAE B LA AU IR sl & 5 1 A

Measurement and evaluation of the mechanical vibration of wind turbines
and their components -wind turbines with gearbox
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A RN HARAH A TEC. DNV-GL. GB FrifEthid H] 145 5 M &K A4l st . Ik, dlis s i, BLE

PRAES HARHE 5 (1) G X — ROE A T ARSI, RS S bsiE, MR BCHRCAR bR E (EETHO &M
T AR -
Some other related standards of IEC, DNV-GL, GB which are not listed in above table also apply to guide the
procedures of the design, testing and manufacturing of wind turbines. The above standards which are dated
references, only the edition cited apply. The standards which are undated references, the latest edition of the
referenced document (including any amendments) apply.

1.3 3 {4#IjEE Function
AN T TOV NORD A4 ity X R BB AL SOAIE AR 55« A SO R0

The guidance describes the certification services which TUV NORD can offer to the customer. The guidance
provide:

— M X R BT R IR R IR I SV A N 28 R 1 65 5

A General platform that instructs the scope of wind turbine certification and content;

— 3 T A @ VAR 5 2R 10 ARSI 1225 3.

A reference documentation which define the work scope of certification schemes.

X B TR A AIE IR 2% & 25 T-A5vE TEC 61400-22. TECRE OD-501. IECRE 0D-502. IV -Part 1/GL 2010,
IV - Part 2/GL 2012, DNVGL-SE-0441. GB/Z 25458. GB/T 35792 ], YIEMRSIEMMIVEAN R F B SR —i
BEIE,  DASRAG S AR SO o 3 10 R 55 1) 56 B A R
Therein the certification service is based on the standards of | IEC 61400-22, IECRE OD-501, IECRE OD-502,
IV-Part 1/GL 2010, IV-Part 2/GL 2012, DNVGL-SE-0441, GB/Z 25458, GB/T 35792. The completeness
description of the detailed certification service in this guidance shall be combined with these standards.

S PR AT IR GE, HehscE 2, AT TOV NORD =R IEAR 55 TAE A VN i AR 3 BBl ) s L
AFELEXMLEDE AT TOV NORD 2 sGIE & Al 2
Prior to implementing the certification service, the certification service shall be defined clearly in the contract or
service agreement between the manufacturers and TUV NORD.

1.4 HHWH Purpose

RICAFENEE M : R ERZHE, e¥ENHET TOV NORD R )k FEATLA R s IE AR 25 1 2 T35 B R
i, RWLHBERGFI TOV NORD FHIZL=GAIE & RS E/E A& F SRS % .
Two purposes are shown for this guidance: it will be used as a public illustration of the type certification service

of TL"JY NORD and used as a reference of the certification service contract between wind turbine manufacturer
and TUV NORD.

AR E UE R NSO IEIES R N GBI R ENLASIE R ) 72X R LA NIER) (55 &
SCHFIERLE TOV NORD ) S 55 A EAT B AOATIE i A A 25
The guidance defines the obligation of applicant in the wind turbine certification. The guidance also defines the
obligation of TUV NORD and the work scope of type certification.

S EAE A BRI AT R LA IERRHE . 7EfEH TEC. GB A1 GL KUJJRK HINLAH S britERS, &2 TOV
NORD FAVRAEFI R
The guidance shall not be as an independent certification standard, it is work procedure and guidance for TUV
NORD certification wind turbine in conjunction with standards IEC, GB, GL.

1.5 IEHYEME Scope

ARV E AR HE TECRE 0D-501. TEC 61400-22. GB/Z 25458 . GB/T 35792 843 IV -Part 1 / GL2010
(fAF} GL2010) . IV -Part 2 / GL2012 C(fijFK GL2012) . DNVGL-SE-0441 #EAT i) X 77 K A ML B ANIE «
The guidance apply for wind turbine type certification in combination with standard IECRE OD-501, IEC 61400-
22, GB/Z25458, GB/T 35792 or IV-Part1/GL2010(short for GL2010), IV-Part2/GL(short for GL2012), DNVGL-
SE-0441.
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1.6 S {44# Document structural
A SCHAFEIYA AT .

Four chapters are included in the guidance.

o 1 IRBEUE B MR Sk FAT
Chapter 1: Provides general information and mandatory requirements.
o BB 2 . IRMEXUR BALA R SAE RS HIARE .
Chapter 2: Provides Outline of wind turbine certification service.
o 3 IRBUHEARIIRSS U
Chapter 3: Provides detailed description of services.

o B A SROLETR SO R ZEEOR Y .

Chapter 4: Provides the technical description of required documentations.

1.7 TX: SEREEX Terms

ARiE K . “Re” M “TIRE” FTHER TOV NORD FMUATBIRIESD; SR “R7 R “R4” TR A AR
KITHISERE S o
Term “will”, “can” and “may” are used to describe the action and activities of TUV NORD; whereas “shall” and
“should” are used to describe the action and activities of other relevant parties.

7. BRI A IZAR BEUGER ST I E R, AN SCVF % -

Shall: indicates requirements strictly to be followed in order to conform to the document.

R FRBIE LA AT R e, BRI P T B e — T, AR K R A AT RE, BRI 4737
FRMEEA—E LT HAd AT REE RS H PA SO .
Should: indicates that among several possibilities one is recommended as particularly suitable, without
mentioning or excluding others, or that a certain course of action is preferred but not necessarily required

¥: RE] TOV NORD EAT (0 — P PE AT Bh BRSNS AR A “ R0 XFEED «
Will: indicates the mandatory action or activities are executed by TUV NORD (compared to the “shall” of relevant
parties).
fE: #Fx TOV NORD JFALEEGATH)—FIEEEB0ESN, BRAFATERIE AR ESR (5 HAAR 5% 7 (8 A 1
“RL7ORFEE) o TTRRIEFR BRI RE B AR ER, TOV NORD A BEEAT Y 3L A AT 2 B0A 3«
Can: indicates the unnecessary action or activities of TUV NORD, unless specifically requested by the applicant
(compared to the “should” of relevant parties).

FRE: 1% 5 IERIETE U TR Sl e IR 55 i B A B VAT 3007 &

May: indicates the action plan permitted in the certification work scope.

1.8 £ X Definition
WiE: H =05 I FE RS 77 B 15 3E K T A BT I FEST, 8 F B hs i1 iy —Fs

Certification: procedure by which a third party gives written assurance that a product, process or service
confirms to specified requirements, also known as conformity assessment.

UUERS: A a5 uF )R /77 EZERHIHIAE -
Certification system: system that has specific rules for procedure and management to carry out certification of
conformity.

UFHFIEN : g HISEE .
Certification Applicant: entity applying for certification.

BEPENGE: FFERPLESTE. WIETFAE PIAEFIEE FHIACA I 20 B A il € B KD il Al
VR T 0 16 P HT RIS s
Component certification: procedure by which a certification body gives written assurance that specified
component of wind turbine type conforms to specified requirements, e.g. gearboxes, rotor and nacelle assembly.
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BETFIEIRE: 558 A il B U i RN G I ) 2 tE IR 7 E AR RE S B i LA il i 1526 7F
ZCUA F i TR 2 -
Final evaluation report: report containing the results of conformity evaluations relating to type certification. The
basis of the decision to issue the design certificate or type certificate.

PIERT: MFN LB FEZ N K YA T 2 B HIE TS

Manufacturer: entity manufacturing the wind turbine or, where relevant, main components of the wind turbine.

B AN

Suggestion: Non-mandatory opinions.

U TE: KT 5T/ T2 S 28 KK 1E 7o

Type certificate: document issued upon the successful completion of type certification.

PR EPIA: FFRAEFA I EFERI RS RN
Wind turbine: System that convert the wind energy to electricity, short for WT.

1.9 HFRYEIEEFZS2% CER Abbreviated terms and Normative references
JERE AN 7 T oy

Abbreviated terms Full name

« IEC [EPrHEIZ A2 International Electrotechnical Commission

« I1ISO  [EHFrtriELZHZ International Organization for standardization
« GB  FEEZKFr#E Chinese National Standards

« EN  RkFrifE European Standards

« TR  H AR5 Technical Report

« TS HARIIE Technical Specification

SEHR: AR AR E EBRERURI R HE LR AR E bR AR . BRAEAUE PR B P Ak
MRS A VT, AU R BN 228 SO B A R AR
Reference: This guidance refers to relevant standards and international rules and standards, as well as other
international publications. The latest valid edition of reference documentations will be applied for the cetification
unless other specified request supplemented in the certification agreement or provided certification services.

1.10 HAhbr#ES% Y Other reference standards
2R 55 5 25 ) [ B b e A At AR O B R n , W3R 1. 2.

The referred international standards and relevant publications apply in this guidance are listed bellowing, see
table 1.2:

*® 1.2 ZHIE Prbr A AR < R

Table1.2 Referred international standards and other relevant pulications

N3 i
Standard Designation
IEC WT 01 KT R AL SR DAERIN A R

IEC system for Conformity Testing and Certification of Wind Turbines
Rules and procedures

IEC 61400-1 RIK N B 13 W ER

Wind turbines-Part1: Design requirements

IEC 61400-2 R KB 55 2 70 AN

Wind turbines-Part2: Small wind turbines

IEC 61400-3 RN 58 3 &5 i R ITR BN BT EER

Wind turbines-Part3: Design requirements for offshore wind turbines
IEC 61400-3-1 W3R AL 55 31 &y [ e xUife b XUk i ALZH e 2R
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Wind energy generation system -Part3-1: Design requirements for fixed
offshore wind turbines

IEC TS 61400-3-2

RIJR N 5 3-2 3. g B R LA TR
Wind energy generation system -Part3-2: Design requirements for
floating offshore wind turbines

IEC 61400-4 RT3 4 &5 R LA R AR e 25K
Wind turbines-Part4: Design requirements for wind turbine gearboxes
IEC 61400-11 KT ML 5 11 55y &

Wind turbines-Part11: Acoustic noise measurements techniques

IEC 61400-12-1

RAJRHENA 5 12-1 3o KRBT AR RS
Wind turbines-Part12-1: Power performance measurement of electricity
producing wind turbines

IEC 61400-12-2

RIJR N 5 12-2 #or: FETHUAE ROE T30 LA D 3R
Wind turbines-Part 12-2: Power performance of electricity producing wind
turbines based on nacelle anemometry

IEC 61400-13

RN 5 13 #5r: HUBRE R &
Wind turbines-Pasrt13: Measurement of mechanical loads

IEC 61400-14

IR ML 5 14 E55: FRAE S D3R G0 {H 75 B
Wind turbines-Past14: Declaration of apparent sound power level and
tonality values

IEC 61400-21

RITR BN 5 21 #r: FERIEAT IR K FLZH i e 5T 0 A pP A
Wind turbines-Part21: Measurement and assessment of power quality
characteristics of grid connected wind turbines

IEC 61400-22

RITR ML 5 22 &5 G R IRERATALE
Wind turbines- Part22: Conformity testing and certification

IECRE OD-501

IECRE #RAF 3R R IE TS 5=
IECRE Operational Document Type and Component Certification Scheme

IECRE OD-501-1

TECRE #:E 3, RE AUENUR I & 48 T E S NIE
IECRE Operational Document Conformity assessment and certification of
Blade by RECB

IECRE OD-501-2

IECRE #8434 RE VEHLA AR A LA S 46 & 4 P AR
IECRE Operational Document Conformity assessment and certification of
wind turbine gearboxes by RECB

IECRE OD-501-3

TECRE #/E 3R RE VRN B 8 S 4% PP 2 S NIE
IECRE Operational Document Conformity assessment and certification of
tower by RECB

IECRE OD-501-4

TECRE #/E3CH RE IANUENLA BB S48 P E S NIE
IECRE Operational Document Conformity assessment and certification of
Loads by RECB

IECRE OD-501-5

TECRE #/E 30 RE IAUEALAL B4 6 5 TR 7 R G a5 A& P 2 A IE
IECRE Operational Document Conformity assessment and certification of
Control and Protection System by RECB

IECRE OD-501-7

TECRE #8/E 30 RE DATEATLAL B 3 2 f 88 ER A F 5 4% PR A2 AR
IECRE Operational Document Conformity assessment and certification of
Main Electrical Components by RECB

IECRE OD-502

IECRE #1F 3R T H AIET &
IECRE Operational Document Project Certification Scheme

IEC 61400-23

RT3 23 #or: XA Fr 4 RO 45l

Wind turbines-Part23: Full-scale structural testing of rotor blades

IEC 61400-24

IR ML 5 24 F453: BT
Wind turbines-Part24: Lightning protection

IEC 61400-25-1

KI5 25-1 iy WU NI RGtEE bRt TR 5 R A
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Wind turbines-Part25-1: Communications for monitoring and control of wind
power plants-Overall description of principles and models

IEC 61400-25-2

RIJR N 5 25-2 #5r: M LI 4% R G0 A5 b itE- (5 B s
Wind turbines-Part25-2: Communications for monitoring and control of
wind power plants-Information models

IEC 61400-25-3

RITR ML 5 25-3 &5 ML IR I% REUE S AniE- (5 B A Al
Wind turbines-Part25-3: Communications for monitoring and control of
wind power plants-Information exchange models

IEC 61400-25-4

RITR BN 5 25-4 #5r: ML 4% R GuE A5 bR itE- 384 P DO il S
Wind turbines-Part25-4: Communications for monitoring and control of
wind power plants-Mapping to communication profile

IEC 61400-25-5

IR ML 5 25-5 &5 MHLIZ IR REud S AniE- — Skt
Wind turbines-Part25-5: Communications for monitoring and control of
wind power plants-Conformance testing

IEC 61400-25-6

IR LA 55 25-6 #7r: MR I RGUE S Ar - 12481 mORANEHRE
FORAS

Wind turbines-Part25-6: Communications for monitoring and control of
wind power plants-Logical node classes and data classes for condition
monitoring

IEC 61400-26-1

MEER RS 5 26-1 #7r: XA F R GE ] i T 5
Wind energy generation systems-Part 26-1: Availability for wind energy
generation systems

IEC 61400-27-1

R ITREMH 5 27-1 B4y B R —X R L
Wind turbines-Part27-1: Electrical simulation modules-Wind turbines

IEC 60034-1

JEFE ML 55 1 #r: EAUNPERE
Rotating electrical machines-Part1:Rating and performance

IEC 60034-5

WEE ML 56 6 &y TR BRSBTS (P ARES) 533K
Rotating electrical machines-Part5:Degrees of protection provided by the
integral design of rotating electrical machines(IP code) -Classification

IEC 60034-6

WEE HbL 56 6 H5r: R EITIE
Rotating electrical machines-Part6:Mehods of cooling (IC code)

IEC 60034-7

TEEEHNL 56 7 5. A R SRA S B E (UM AR
Rotating electrical machines-Part7:Classification of types of constructions
and mounting arrangements(IM Code)

IEC 60034-9

IEE ML 55 9 #4r: MR IR(E
Rotating electrical machines-Part9:Noise limits

IEC 61800-5-1

T LB RG-5 5-1 #ir: ZARER-A. AGEE
Adjustable speed electrical power drive systems-Part5-1:Safety
requirements-Electrical, thermal and energy

IEC 62477-1

FL) R AR R G M B8 AR B 1 iy B R
Safety requirements for power electronic converter systems and
equipment - Part 1: General

IEC 61000-6-1

HLREFRAS 5 6-1 Fi il AR ME—(E B . B AR DI S hu it
Electromagnetic compatibility (EMC) - Part 6-1: Generic standards -
Immunity standard for residential, commercial and light-industrial
environments

IEC 61000-6-2

RGO 58 6-2 0 ol P Ar E— TV S i B e
Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -
Immunity standard for industrial environments

IEC 61000-6-5

HLREFRAS 55 6-5 3 30 A AR E—F T F bl AR Ll PR B 50 & (R L
Electromagnetic compatibility (EMC) - Part 6-5: Generic standards -
Immunity for equipment used in power station and substation environment
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IEC 61000-6-7 FL e 1% (EMC) ik

Electromagnetic compatibility (EMC) - Part 6-7: Generic standards -
Immunity requirements for equipment intended to perform functions in a
safety-related system (functional safety) in industrial locations

IEC 60204-1 P24 LA B 55 1 3 — R
Safety of machinery - Electrical equipment of machines - Part 1: General
requirements

ISO 2394 AL ] FEVE— R )

General principles on reliability for structures
ISO 9001 IR EHERS

Quality management systems
ISO/IEC 17020 K567 45 S B A F — FRCHE )

Conformity assessment —Requirements for the operation of various types
of bodies performing inspection

ISO/IEC 17025 DRI 56 SR B0 =25 BE A
General requirements for the competence of testing and calibration
laboratories
ISO 4354 AWARS T Ttk (=
Wind actions on structures
ISO 76 IR BN R FUE B
Rolling bearings-static load ratings
1ISO 281 TR HUE ShE ABUE 7 it
Rolling bearings-Dynamic load ratings and rating life
EN 50308 HBL—LRA MR —B v ARGy 2R

Wind turbines-Protective measures-Requirements for design, operations
and maintenance

IV—Part 1/GL 2010 | JX\}3 & FAALALINIE S 0]
Rules and Guidelines Industrial Services-Guideline for the certification of
wind turbines

IV—Part 2/GL 2012 | #g | Xy & ML DGIE S )
Rules and Guidelines Industrial Services-Guideline for the certification of
offshore wind turbines

DNVGL-SE-0441 7% FATLZE R 2 R A IR
Type and component certification for wind turbines

DNVGL-RP-0363 A7 FATLZEL R A i 2 S A2
Extreme temperature conditions for wind turbines

DNVGL-ST-0361 R B AL AR A
Machinery for wind turbines

DNVGL-ST-0376 KA R P RESH F
Rotor blades for wind turbines

DNVGL-ST-0437 R J1 R BV B 87 A3z bk 26 A
Loads and Site conditions for wind turbines

DNVGL-ST-0438 RII K AL S TR R 4t
Control and protection systems for wind turbines

DNVGL-ST-0076 7R FLZE ) LR B e
Design of electrical installations for wind turbines

GB/Z 25458 W3R LA S AERLN S A5 Fr
Rules and procedures for conformity testing and certification of wind
turbine generator system

GB/T 18451.1 R R AL it 25k
Wind turbine generator systems-Design requirement
GB/T 17646 NSRBI
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Small wind turbines

GB/T 29494

/NP R LA X R LA

Small vertical axis wind turbines

GB/T 18451.2

RT3 BN ThZ A5G

Power performance measurements of electricity producing wind turbines

GB/Z 25426

W7 LA WU

Wind turbine generator systems measurement of mechanical loads

GB/T 22516

AR HALZE, M s g vk
Acoustic noise measurement techniques of wind turbine generators
systems

GB/Z 25425

IR AL AFRAAE 75 D ZR B E
Declaration of apparent sound power level and tonality values for the wind
turbine

GB/T 20320

TR FEATLZEL i Ao e R A 7 2%
Measurement and assessment of power quality characteristics of wind
turbine generator systems

GB/T 25383

RIT A BHLEE WEE

Wind turbine generator system--Rotor blades

GB/T 25384

IR AL REE I 4 RT S i
Turbine blade of wind turbine generator systems—Full-scale structural
testing of rotor blades

GB/T 19073

WML FE A

Gearbox of wind turbine generator system

GB/T 4662

RN AE F e
Rolling bearings—Static load ratings

GB/T 6391

IRl HUE ShER AAIE 77 i
Rolling bearings—Dynamic load ratings and rating life

GB/T 29717

WahhiR KON RAT. 225K

Rolling bearings-Wind power generators yaw and pitch bearings

GB/T 29718

RN X7 R FEATLE 3= el A

Rolling bearings—Wind power generators main bearings

JB/T 10705

A R AL A

Rolling bearings—Wind power generator bearings

GB/T 23479.1

IR AL G2 K -5 1 85 BORFAT
Wind turbine—Double-fed asynchronous generator-Part1: Technical
specification

GB/T 23479.2

I3 AL XS0 A -5 2 F80): alER 7 ik
Wind turbine—Double-fed asynchronous generator-Part2: Testing
methods

GB/T 25389.1

RIJ K NV AR R g [R22 R N5 1 #0: BORFAT
Wind turbine low-speed permanent magnet synchronous generator-
Part1:Technical conditions

GB/T 25389.2

RIT RNV AR R g [RID RHAL-26 2 #r: WkI6T%
Wind turbine low-speed permanent magnet synchronous generator-
Part2:Testing methods

GB 755

Jretee AL T8 BRI g
Rotating electrical machines-Rating and performance

GB/T 4942.1

Jrel LR AR SR BT S50 (P D) 72k
Degrees of protecting provided by the integral design of rotating electrical
machined(IP code)-Classification

GB/T 1993

TR HAL ¥ 50 792
Cooling methods for rotating electrical machines
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GB/T 19069 JOR BRI R AL 3 R G HR % F
Stall regulation with wind turbines-Control system-Technical condition
GB/T 19070 JH RS LA il R4t 50 /7% Stall regulation wind turbines -

Control system - Test method

GB/T 19071.1

W3R AL 7B R AL 28 1 Ry BORAE

Wind turbines-Asynchronous generator-Part1:Technical conditions

GB/T 19071.2

RIATK N 2B R L 5 2 # 7y Wl ik

Wind turbines-Asynchronous generator-Part2:Testing methods

GB/T 18710 KLY KA B TEAL J7
Methodology of wind energy resource assessment for wind farm
GB/T 18709 RUHLS7 A fe BRI & 7

Methodology of wind energy resource measurement for wind farm

GB/T 25387 .1

RIIK N = ThZRAR A 55 1 560 FRFA
Full power converter of wind turbine generator systems-Part1: Technical
condition

GB/T 25387.2

RIJ KRN 4 ThZAR A 5 2 #or: wlie 7 ik
Full power converter of wind turbine generator systems-Part1: Test
method

GB/T 25388.1

IR ML UG AR LA 55 1 3 BORFAT
Double-fed converter of wind turbine generator system-Part1:Technical
condition

GB/T 25388.2

Ry R AL XA LA 55 2 #r w7k
Double-fed converter of wind turbine generator system-Part2:Test
method

GB/T 25385

RITHR BNV 84T B 4ed oK

Operation and maintenance requirement for wind turbines

GB/T 50571

SR WA, A I 3 TS/
The code for constructions of offshore wind power project

GB/T 20319

R I1 AL BisoRiye

Wind turbine generator systems—Specification for acceptance

GB/T 997

g bl kR, R A G A E R 2R (M ARES)
Rotating electrical machines-Classification of types of constructions,
mounting arrangements and terminal box position for(IM Code)

GB 10069.3

Jig etz FETLIE 75 I 58 T 90 S RAE. 56 3 By MR FRAE

Measurement of the airborne noise emitted by rotating electrical
machines and the noise limits-Part1: Method for the measurement of
airborne noise emitted by rotating electrical machines

GB/T 19072

KT A LA B
Tower of wind turbine generator system

GB 5226.1

HUBCH 22 4 U B 58 1 3800 B A BOR SR AT
Electrical safety of machinery-Electrical equipment of machines-Part1:
General requirements

GB/T 25386.1

Rk LA AR R 5t 55 1 8. FoRFA

Wind turbine generator system variable speed constant frequency control

GB/T 25386.2

R R AL ARSI R4 28 2 ¥ XI5k
Wind turbine generator system variable speed constant frequency control
system-Part2:Test method

GB/T 19960.1

RIJR B 58 1 HR5) A%

Wind turbine generator system-Part 1:General technical specification

GB/T 19960.2

IR LA 55 2 #5577k
Wind turbine generator system-Part2: General test method

GB/T 21407

U AR ARSI ) K LA
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Doubly fed variable speed constant frequency wind turbine

GB/T 29543

i 2 XA R

Wind turbine generator systems for cold environments

GB/T 21150

RIER TR BN

Stall regulation wind turbines generator system

NB/T 31041

e EXUEX T R LA i A%

Converter of offshore doubly-fed wind turbine generator

NB/T 31042

W L KHEIR ) K FBLAR it 2
Converter of offshore Permanent Magnet Wind Turbine Generator wind
turbine generator

NB/T 31012

KBS 3 FRATLAR 3 B AR T
Manufactural and technical specification for permanent magnet type wind
turbine generator

NB/T 31013

WUt R A RT3 4 AR R
Manufactural and technical specification for double fed wind turbine
generator

NB/T 31014

U R A FETLAZ I s A3 B AR R T
Manufactural and technical specification for converter of double fed wind
turbine generator

NB/T 31015

AKHE I3 FBLAR I 25 3 B AR T
Manufactured technical specification for converter of permanent magnet
wind turbine generator

NB/T 31017

WU LA E R RGN
Technical specification for main control system of doubly fed wind turbine
generator system

NB/T 31018

W3R LA F BN AR SR A2 2R e B AR
Wind turbine generator system technical specification of electric pitch
system

NB/T 31043

¥ F R LA I RGBT
Technical specification for main control system of offshore wind turbine
generator system

JB/T 10425.1

IR LA W RSE 5 1 #7: FORFAT
Yaw system of wind turbine generator systems-Part1: Technology
condition

JB/T 10425.2

RIp K N WAL RS 26 2 #r: Tk

Yaw system of wind turbine generator systems-Part2: Test method

JB/T 10426.1

RITK BN HIZh R G 56 1 o BORFAT
Braking system of wind turbine generator systems-Part1: Technical
condition

JB/T 10426.2

RIATE N #5258 58 2 . Wik

Braking system of wind turbine generator systems-Part2: Test method

JB/T 6939.1

BB R AL & 55 1 B0 FoRFAT
Controller of off-grid wind turbine generator system-Part1:Technical
condition

JB/T 6939.2

BN 7 R L R il 2 55 2 FB oy iRy ik

Controller of off-grid wind turbine generator system-Part2: Test method

GB/T 10760.1

NIRRT RNV L 565 1 80 BoRFAT

Generator of small wind turbines -Part1: Technical condition

GB/T 10760.2

NI K BB LZH R AL 26 1 43 iR 4514 Generator of small wind

turbines —Part2: Testing methods

GB/T 20321.1

BRAAE . OKBHRE A R G I AR 4% 25 1 f o BRI A
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Inverter of wind and solar energy supply of off-grid wind turbine generator
system-Part1: Technical specification

GB/T 20321.2

EIMAARE . KPHBEK R G AR S 28 2 #i0rik5e )7 s
Inverter of wind and solar energy supply of off-grid wind turbine generator
system-Part1: Test method

JB/T 10401.1

BRI K LA BB R GE 56 1 B0y BORSKAT
Braking system of off-grid wind turbine generator system-Part1:Technical
condition

JB/T 10401.2

BRI K LA BB R S8 56 2 B0 IR ik
Braking system of off-grid wind turbine generator system-Part2: Test
method

JB/T 10427

W1 AL — B R 4t

General hydraulic system of wind turbine generator systems

GB/T 19068.1

INRUR T R LA 55 1 34y AR 214 Small wind turbines-
Part1:Technical condition

GB/T 14039 TEAE S T AR S G5 A5
Hydraulic fluid power-Fluids-Method for coding the level of contamination
by solid particles

GB/T 6404.1 e e B WIS B8 1 B0 A AR IR S A B v
Acceptance code for gear units-Part1:Test code for airborne sound

GB/T 6404.2 Vi 3E B IS OS5 2 #55: BRUCiae o i e 2 EAUAR 2 1 I
Acceptance code for gear units-Part2: Determination of mechanical
vibrations of gear units during acceptance testing

GB/T 31517 g BRI Bt 2R
Design requirements for offshore wind turbines

GB/T 35792 IR ML AR S ANE
Wind turbines-Conformity testing and certification

VDI 3834 ili bt U B AR A0 R HITLAE B LA BRI 2 5 P A

Measurement and evaluation of the mechanical vibration of wind turbines
and their components -wind turbines with gearbox
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5 2 7 ARG
Chapter 2 Certificate overview

2.1 PRI ALIRSHEIAR: 421K Provided Service: Overview
AT A KL 2 EA 5 B E TS B MR .

This chapter gives a general overview for certification activities connected with wind turbine type certification.

2.2 INIER S 1%FE Certification Schemes Option
A FI R FGAE RGN AE RS R A TOV NORD HIA R 295E .

Type certification system applied shall be specified in TUV NORD contract with manufacturer.

HE AR E 1) B OB AR AT KL A IE

Wind turbine type certification will be carried out according to determined type certification process.

LA 24 TUV NORD AT (A FH Y A E R 4 -
Type certification schemes which are available for TUV NORD are listed as below:

IECRE OD-501 AN IE & 5t IECRE OD-501 type certification scheme
IEC 61400-22 3 NIE RS IEC 61400-22 type certification scheme
GB/T 35792 IMIE R St GB/T 35792 type certification scheme
IV-Part 1/ GL Z4=0INIE RS IV—Part 1 / GL type certification scheme
IV-Part 2 / GL Z4=0INIE RS IV-Part 2/ GL type certification scheme
DNVGL-SE-0441 H=IMIE RS DNVGL-SE-0441 type certification scheme
GB/Z 25458 M AINIE RS GB/Z 25458 type certification scheme

RTRAMNERGHIEAE R, WA 2.3 77,

Detailed information for different type certification schemes refers to chapter 2.3.

2.3 XMLEIZIAIE: IAEREE Wind turbine type certification module

TOV NORD JX 7 B AL AN IE I B JE F TECRE 0D-501. IEC 61400-22. GB/T 35792. GB/Z 25458 E§
GL2010. GL2012. DNVGL-SE-0441 th#i5E iZ RANGIE 5 .
Wind turbine type certification for TUV NORD is based on the procedures specified in standards IECRE OD-
501, IEC 61400-22, GB/T 35792, GB/Z 25458 or GL2010, GL201, DNVGL-SE-0441.

* |ECRE OD-501. IEC 61400-22 I=IAIE RSt
IECRE OD-501 / IEC 61400-22 type certification scheme

TECRE 0D-501 5 TEC 61400-22 FRifEAE M AIAIE RS E — RV AR AI BN = AN A e i, XM
(14 558 Fi | AL ERURT P SR AR 58 4 A [R). AS[RJ )92 TECRE OD-501 ARifEXs T oAb () e oh 30 7 Bk B i Bk, dxae A
ISR AEAE TECRE 0D-501 [ FA5#E 0D-501-1. 0D-501-2. OD-501-3. «=-. OD-501-7 HEH, % 3. 4 kL&
TEAH T
Five mandatory modules and three optional modules are included in the standards IECRE OD-501 and IEC
61400-22, these mandatory modules and optional modules are the same in the two standards. The differences
between the two standards are the detailed requirements in the mandatory modules, IECRE OD-501 gives
more clear requirements for the turbine designing. The detailed clear requirements has been described in the
sub OD-501 standards, e.g.: OD-501-1, OD-501-2, OD-501-3, ..., OD-501-7, these requirements will be shown
in Chapter 3 and 4.
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A SRHEHOR FE XL HE AT R B FORAE S o = AN AT 8 XL Rl it MG, B
SRR SRR . 251K 2. 1.
Five mandatory modules are the requirements of wind turbine design, manufacturing and type testing. Three
operational modules are the requirements for foundation design, manufacturing of wind turbine and type
characteristics testing of wind turbine. Please see the figure 2.1.

T BRKIBE: Five mandatory modules:
- BiHEREEAS; design basis evaluation;
- AR EHIHE BT wind turbine design evaluation;
- L type testing;
- #l& VL A1 manufacturing evaluation; and
- wZAVE; final evaluation;
=AA[EAESR . And three optional modules:
- RRBHPE; foundation design evaluation;
- JERB#IE AL, A foundation manufacturing evaluation; and

- BREMEINR. type characteristic measurements.
AHCARE DL 2. 1.

The modules are illustrated in figure 2.1.

BB VRS
Foundation design
evaluation

-

FET 1) 3 PEA
Foundation
manufacturing

_ A] AR
eVﬂ'Tatlon Optional module

R RF PRI
Type characteristic | - 5
measurements

K 2.1 #ritE IECRE OD-501/ IEC 61400-22 HNIE RS ER
Figure 2.1 Modules of type certification for Standards IECRE OD-501/ IEC 61400-22

VAEREER “ B REPPAG 7 A “ Bt il & T SeB XN LR BV RT3 P8R . 1250 IR 48X BT Al
FIVPAG BT A S PP Al o XM HGR SR PR . BOrH PP A B AN FE EA, DRI W] R Ed et “ BeAith
BRI Ab e, A 2. 1.

The modules design basis evaluation and wind turbine design evaluation belongs to the entire procedure for final
design certification, which aims at evaluating the design basis and design of wind turbines. Otherwise, the two
modules design basis and design are mandatory for the type certification. Foundation design will just be optional

modules for wind turbine design evaluation, this module can be added into certification scheme if needs. Figure
2.1 shows the details.

HZ-WI-215(R04) 27



WIEREHR AP ) “HIE AL 7 R R . BIE PR AN GG RGPl Bl e B “ R R E PR AL
mUAE, 2K 2. 1.
Manufacturing evaluation is also mandatory in certification process, meanwhile the foundation manufacturing
evaluation is optional module which can be added in the certification scheme according to the request of applicant.
Figure 2.1 shows the details.

VIR SR ) e S smi Ph R . YA io s rT gE Sl “rEpe il ” FIAa B N LAkb7s, S0
K21,
Type testing in certification scheme is also mandatory, but type characteristics measurements are optional
modules. Figure 2.1 shows the details.

WIEBLH ) “ I 2T AG 7 S i Ve .
Ultimately, the final evaluation is mandatory after all the other mandatory modules and optional modules (if
applicable) are assessed.

IEC PR R sGAES, B 2 Frdl S B VPG e iU, PR B B A S A IR . BRI ER AT 2 1
b TECRE OD-501 f%5 6. 4 741 IEC 61400-22 HJZE 7.2 5.
Type certification based on IEC standards, a conformity statement for each module can be issued, the detailed
requirements can be found in section 6.4 of standard IECRE OD-501 and section 7.2 of IEC 61400-22.

TEC FRERIVIERE A, B Tk A 1) XU R BV I B A UE SR, ) R FEATLZE BB A AR 44 AH 5 )

WIEIRE, AT CLATUR AR B 30 A GIEE 155 37 DLbR#E TECRE 0D-501 IR 6. 2 51 TEC 61400-22 955 7.4 Fi. LA
Loy MR IRy A R AE L sV GIE S AR T AR DSV GIERR SRANG E, - AT AR AL BORENLUETE F . Il 2 AR
HES; 5 WARHE TECRE 0D-501 [%5 6.3 15 /1 5. 4.4 3%, TEC 61400-22 [J2F 6. 3 FiAIEE 7.5 15,
Except the above described type certification of wind turbines, the components used in wind turbines can also
be certificated and relevant component certificates can be issued according relevant procedures according to
IEC standards, the detailed requirements can be found in section 6.2 of standards IECRE OD-501 and in section
7.4 of standard IEC 61400-22. As well as the prototype certificate, provisional type certificate can be issued
according to the relevant certification module and situation in the type certification of wind turbines, the detailed
requirements please see section 6.3 and section 5.4.4 of standard IECRE OD-501, and section 6.3 and section
7.5 of standard IEC 61400-22.

TEC YAIE R GEH 5% R LR HE LB (H AR T2 TECRE 0D-501 K HL-FhrifE. TBC 61400-22 (AHARKEAIIA

WE) . TEC 61400-1 (ffi B REYKHALLD  IEC 61400-2 MK HALLD . IEC 61400-3 &IEC 61400-3-1 &
IEC 61400-3-2 (i EXHEMLAL) + TEC 61400-12-1 (XU EHLAHIhZFFAEN ) « TEC 61400-13 (XU EHLAHIA T %
E5IRENE) .
Relevant standards for IEC certification Scheme include but not limit to: IEC 61400-22(conformity testing and
certification), IEC 61400-1(wind turbine design requirements), or IEC 61400-2(design requirements for small wind
turbine), IEC 61400-3 & IEC 61400-3-1 & IEC 61400-3-2 (design requirements for offshore wind turbine), IEC
61400-12-1(Power performance measurement for wind turbine), IEC 61400-13(Loads measurement, Safety &
Function tests).

e GBIT 35792 M AINIE RSt
GBIT 35792 Type Certification Scheme

br#E GB/T35792 5 TEC 61400-22 ZIAJMISC R AR, HAMAMRERERR, BNEE— RV T

HIBAN = AN AR . AN SR TR FE MLt & A R A ) FORAE 5 o = AN AT 48 KL
BB A DL AR . RIFESFEE] 2. 1,
Standard GB/T 35792 is identical to IEC 61400-22, thus they have the same certification scheme, which includes
a series of five mandatory modules and three optional modules. The five mandatory modules means the specified
five certification procedures during the wind turbine design, manufacturing and testing. Besides, three optional
modules are foundation design, foundation manufacturing and type characteristics testing. The modules can also
follow the Figure 2.1.

UL ZGAIE,  FRitE GB/T 35792 ) s il AR ER AN AT I BEHL K Bk AR HE TEC 61400-22 AHIA] . AL AIAHCHR
PERIAEUE TS WL BIRENLIEIE R AR D EE B AR S iR, A GB/T 35792 SAxiE IEC 61400-22
()R AR A .

For type certification of wind turbines, the requirements for the mandatory modules and optional modules in
standard GB/T 35792 are the same with standard IEC 61400-22. The certification modules and procedures of
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relevant components certificate in wind turbines, prototype turbine certificate and provisional certificate in
standard GB/ T 35792 are also the same with standard IEC 61400-22.

* GBJ/Z 25458 R HINIE RSt
GB/Z 25458 Type certification Scheme

PRt GB/T 25458 L% KR LA I B v A IE AT R A IE BT HAE .
Design certification and type certification are included in the standard GB/Z 25458.

> WiHAIE Design Certification

DA T SRR e WTHEERIPPAY, SO TR, e MThREIRES, HERE IV, BT, BOHAAE,
RIEfE R ERE, 25K 2.2,
Design certification consists of the bellowing mandatory modules: design basis evaluation, design evaluation,
safety and function testing, manufacturing evaluation, final evaluation, design certificate and certificate
surveillance, referring to figure 2.2.

Kl 2.2 GB/Z 25458 Vit A IER B ]
Figure 2.2 Modules of design certification in GB/Z 25458

>  FIKINE Type Certification

AT AR UE P52 B A UE R AT, 0 RGBT H AR UE P B A & LA, A sCINIE B BT b B AR ]
WAL
Obtaining design certificate is the basis prerequisites of type certification. For the turbines which has obtained
the design certificate, the type certification must contain the bellowing mandatory modules and optional modules.

PR ARG B R K.

Mandatory modules: type testing, final evaluation and certificate surveillance.

AR, BEREVCTHORA: PEREINK. S 2.3
Optional modules: foundation design evaluation and type characteristics. Referring to figure 2.3.
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K 2.3 GB/Z 25458 A Ui\ IFARHL A
Figure 2.3 Modules of type certification in GB/Z 25458

PRk GB/Z 25458 ARG /7 NIE T K, AT A LA AR AR s A ORI VE R R WAZARHESS 7. 5
jﬁ‘o
According to the request of customers, the component certification of wind turbines can also be performed with
standard GB/Z 25458, the detailed certification modules can be found in section 7.5.

GB AIE RGEAH KXW IR HE S FEEAIR F: GB/Z 25458 (AHRIEFIIAIE) « GB/T35792 (&% Ik A Ik

E) « GB/T 18451. 1 (fifi ERFUKEENIZE) « GB/T 18451.2 (XS REHIHLA ThFEFENIR) B GB/T 17646 (/)
RUREEALAD « 5% GB/T 29494 CNAITEEHIXHBHLLL  TEC 61400-3 G LXHHLLL) « GB/T 18451.2 (XH
FUAETHZREENNR) .« GB/T 25426 (XUEMLALEFINE) .
Relevant standards for GB certification scheme including but not limited to: GB/Z 25458 (conformity testing and
certification), GB/T35792(conformity testing and certification), GB 18451.1 (wind turbine design requirements),
GB/T 17646 (design requirements for small wind turbine), GB/T 29494(Small vertical axis wind turbine) or IEC
61400-3 (Offshore wind turbine), GB/T 18451.2(Power performance measurements of wind turbine),
GB/T25246(mechanical loads measurements of wind turbines).

*  GL RNUAKINIERR
GL Guideline Type Certification scheme

> IV=Part1/GL (GL2010) &/

IV-Part 1 / GL W FZREX L XK BRI GE, e vt (L 2.4 f
Guideline IV-Part 1 / GL is mainly for the type certification of onshore wind turbines, the type certification consists
of following evaluation modules (see Figure2.4):

¥itikfl Design evaluation

#illi&E P Implementation of the design-related requirements in Production and Erection
JEEH R4 Quality management system

AR Type testing

Tl Final evaluation

BAUEH  Type certificate

HZ-WI-215(R04) 30



e el

2.4 IV-Part 1/ GL (GL2010) B! s\ TFREE K]
Figure 2.4 IV—Part 1/ GL (GL2010) modules of type certification
it IV-Part 1 / GL M5, BHEVAEY, A LB PP BT & IR
In terms of IV—Part 1/ GL, the stage statement of compliance can be issued after the module has been assessed
in type certification of wind turbine:

VTR C 2. D UGHF(Y (3% IV—Part 1/ GL 3 1223 %) ; A %K. B XU (3%
IV-Part1/GL % 1.2.2.4 %) fl IV-Part1/GL % 1.3 %;

Design evaluation: C- or D-Design assessment (see section 1.2.2.3 in IV-Part 1 / GL); A- or B-
Design assessment (see section 1.2.2.4 in IV-Part 1 / GL) and section 1.3 in IV-Part 1 / GL.

A ERGE (AR , 20 IV-Part 1/ GL % 1.2.2.2 75

A type certification, see section 1.2.2.2 in IV-Part 1 / GL.

B KA IE Ui R INIE) , Z W, IV-Part 1/ GL % 1.2.2.2 77,
B type certification (provisional type certification), see section 1.2.2.2 in IV-Part 1 / GL.

> IV-Part2 / GL(GL2012)5: U

IV -Part 2/ GL G 3 B4 X X R LA B AGAE, B RYAE P SRS TV-Part1/GL S0
—H, WFEFESHE 2. 4. FFEH, $%8 1V -Part 2/ GL SWHHTACGE, S MPABETERUS, W] LAATUR AR
JSEFR) i B PP A 7T S 1 A Y
Guideline IV-Part2 / GL is mainly for the type certification of offshore wind turbines. The evaluation module of V-
Part2/ GL for type certification is the same with [V-Part1/GL, the Figure 2.4 can also be referred to. Also, the type
certification based on guideline IV-Part2/ GL can issue the stage statement of compliance after the module has
been assessed.

GL AIE R G AH X BRI RHEAIEEAPE T: IV -Part 1 / GL 2003+2004 #h784k2khA. 8% IV - Part 1 /
GL 2010 RRA. B¢ IV-Part 2 / GL 2005 WA GE_LJFEHLLAL) . IV-Part 2 / GL 2012 iRAs B JXUHAL
Zﬁ) o
Relevant standards for GL certification scheme include but not limited to: IV—Part 1 / GL edition 2003 with
supplement 2004, or IV—Part 1 / GL 2010 edition, or [IV—Part 2 / GL 2005 edition (offshore wind turbine), IV-Part2
/ GL2012 (offshore wind turbine).

»  DNVGL-SE-0441 ZINIE RS
DNVGL-SE-0441 Guideline Type Certification scheme
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DNVGL-SE-0441 S £ 2% 1 IEC 61400-22. IV -Part 1/ GL 1 IV - Part 2/ GL SMIFIATEREEATAE BIML
HINEFN . % TG T0E B i B & LA R B D GEAR R GIE
The guideline DNVGL-SE-0441 isrefers to standard IEC 61400-22, guidelines IV-Part 1/ GL and IV-Part 2/ GL
to be applicable for wind turbine certification, the guideline also refer to the standard IEC 61400-22. This guideline
is applicable for type and component certification of on-shore and offshore wind turbines.

ZFR MR AR, PN A SRR ANIE; F2EA:
> WihiPli; Design Evaluation

> KPP Test Evaluation
> i PEfl; Manufacturing Evaluation

A RRFNIE, [FFEE AT, F.
> RIS  Foundation and/ or substructure design evaluation

> SN : Type characteristics test evaluation
> SRR/ IS R HEDERY;  Foundation and/ or substructure manufacturing evaluation
FHRVERE R AR, WL 2.5,

Please see the Figure2.5 for the procedure of certification modules.

B e D

K 2.5 DNVGL-SE-0441 [IIEREER (i FE
Figure 2.5 Procedure of certification modules for DNVGL-SE-0441

DNVGL-SE-0441 T Nr B 18 A M AGAUETT %6, WATRAE R P I UIE TR SKIAT D A5 S A W EAL - (L
HINUEITVEVFALD)  C BFEHLIAIE. B 2RI A sCUGIE LUSRE E ik B AIE o SR BEPPAl BRUIE I PR EEKR, 7]
Z: I, DNVGL-SE-0441 S N|58 2 #& .,

Except the A Type certification, DNVGL-SE-0441 guideline can be scheme for D statement of feasibility
(Methodologies and technology used in turbine certification), C prototype certification, B provisional type
certification and site specification type certification.

2.4 TR AHIEF Deliverable Certificate

IECRE 0D-501 11 IEC 61400-22 A RINIF R %5
IECRE OD-501 and IEC 61400-22 type certification scheme

WSS IER  design evaluation conformity statement

- AR EIUE  type testing conformity statement

- HERESIITAE T AIEY]  manufacturing evaluation conformity statement
- PEREMNASTEIEY]  type characteristics testing conformity statement

- JEREETHFAUER] foundation design conformity statement

- JEREHIESFAUER foundation manufacturing conformity statement

- BUEH type certificate
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AR IR component type certificate
FENLIAEE P prototype type certificate

sy B=GE+H  provisional type certificate

GB/T 35792 RYAINUE RS
GB/T 35792 type certification scheme

WS R AIE R design evaluation conformity statement
AR 775 1E B type testing conformity statement

it §E /1 9PA5 77 AEW] manufacturing evaluation conformity statement
PEREMIAFT A IE B type characteristics testing conformity statement
FERIBEHAFAHIER foundation design conformity statement
FERtE 75 A4EW] foundation manufacturing conformity statement
AL type certificate

AT ECUEFS component type certificate

FEHLIAIEIE T prototype type certificate

G AYAEH  provisional type certificate

GB/Z 25458 HIsINIE RGE
GB/ Z 25458 type certification scheme

B PEAS R A IE R design evaluation conformity statement

BRI AL  type testing conformity statement

i3t §E /1 9PA5 75 AEW] manufacturing evaluation conformity statement
PEREMIAFTAIER type characteristics testing conformity statement
SR TFRFAIER foundation design conformity statement
FERtE 75 4EW] foundation manufacturing conformity statement
WiHE+H  design certificate

AIIEFH type certificate

HERE  component type certificate

IV-Part 1 / GL fl IV-Part 2 / GL BIINIF R %:
IV-Part 1/ GL and IV-Part 2 / GL type certification scheme

A BIFFAUFRH A statement of compliance
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- B BUFF&EH] B statement of compliance
- CAIFFAUEM C statement of compliance
- D AFFAUEM D statement of compliance
- AMSGES A type certificate

- B HSUET B type certificate

DNVGL-SE-0441 B INIF R 48
DNVGL-SE-0441 type certification scheme

- DAMTIEASY, 4i5: SoF D

- D Statement of Feasibility, abbreviation: SoF D

- C/BIA Rz KBt /e s W] 465 : SoC C/B/A — Design

- Statement of compliance C/B/A — Design, abbreviation: SoC C/B/A — Design

- C/I B/ A/ R e R MRAF S LA B 465 : SoC C/B/A — Test

- Statement of compliance C/B/A — Test, abbreviation: SoC C/B/A — Test

- C/B/ A FrEpb K HIErfF 515 485 : SoC C/B/A — Manufacturing

- Statement of compliance C/B/A — Manufacturing, abbreviation: SoC C/B/A — Manufacturing
- C/BI A/ FsE 3t A GMIFUE S 485 . PTC C; TC B/ A/ Site

- C/ B/ A/ Site Specific Type certificate, abbreviation: PTC C; TC B/ A/ Site

MR LA EAUERRE, B VGIER) B 2800 A R LA AT 1D RMHNE 5B BGE « R g bR dER]

Hopth AR ZR ) — B . VAENE RN ARE SRR AAVE . RS IR, LA & B i A 5%
SRS B S8 UEBANIE SR SR T A Pt .
According to the above certification standards, type certification is to confirm that the wind turbine type is
designed, documented and manufactured in conformity with the design assumptions, specific standards and
other technical requirements. The manufacturing process, component specifications, inspection and test
procedures and corresponding documentation of the components for wind turbines shall be conformed with the
design documentation by certification body. Certificates and conformity statements sample are showed in annex
A

2.5 I B ERMEFZEY certificate validity and maintenance

Ry LR Eg 2.3 BB PrAMIIERS, iU FIEB A RO 4a5n B i EoRE AR —8L #1G
B TIT. & ERVGEE RN TUEBA RN 4E5F B R ZRA Z R S, e B 78 ] .
According to all the certification schemes mentioned in chapter 2.3, the requirements of validity, maintenance
and surveillance for certificates are almost the same, the detailed requirements are listed in next parts. If there
are some differences on the validity, maintenance and surveillance of certificates, the supplement description
will be listed.

RAIEBHERN N 5 £,
The period of validity for type certificates shall not exceed 5 years.

FENLIEIERABARIE N 3 F. fEFEBHAMANIER L HZE, KHLBT R AT Re 2 T BURAT BT
AHPUES o FhCAIE S 5 JRAE 23 H NAR [
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The period of validity of a Prototype certificate shall not exceed 3 years. After the final certification has been
assessed, any change of wind turbine design will result in issuing an updated certificate, which shall have the
same validity deadline with the original certificate.

EAERBWIEN T, ERERFETHEMERZE, —MnEBraS0iEs 5 4.
When significant changes happen in one type of wind turbine, a new certificate with 5 year validity will be issued
after finishing verification of renewal type certification.

RANIEE RS, A S AR M I D A G TOV NORD 7 i ARUA I B 28 A IE E 5 BRI B

ﬁﬁﬁF%GK*ﬂ@ B RAAINUEIE Ak B HAF &M 01 (GL/ DNVGL #5ifE) 4% P o il B 2AEIE 5
B R CUEIEBHIAA RGN 14, H 1 4E 205G FA3E B T 1 3

Durmg the type certification, in case of some outstanding issues of no importance to the primary safety of the
certified wind turbines, a provisional certificate or provisional conformity statement (IEC standards), B Type
certificate or B Statement of Compliance (GL/ DNVGL standards) will be issued to customers by TUV NORD
appropriately. The validity of provisional certificate or B Type certificate shall not be exceed 1 year, and the
outstanding issues shall be verified within the validity period.

B AOUEF B 4Ed %A -
Maintenance of type certificate:
HE I NS AR RS A S T C M A B ADER ML, HEFREHEREE:
The applicant shall prepare an annual report for the certified wind turbine to be sent to the certification
body for review. The report shall include relevant information:

W RN IR AR AR A 0 B R AR b
Abnormal operating experience or failures known to the certificate holder

B AR
Any minor modifications

B R RIZER S TR E R, 878 RIS SO R) 25 FEAE N .
The applicant shall report major modifications to the certified product to the certification body without
delay, and take the sufficient modification time into account.

TUV NORD 7ESEJfiZ BTt TPl ,  HAe 08 S5 R e+

TUV NORD shall proceed on the assessment before performing, and be able to update the type certificate.

TOV NORD 7EIE A SN AT e A %, 24 2% 4E—IK (brifk IV-Part1/GL 1 IV-Part1/GL
FEAFE—O , WAMRIENLIA 22 (25 Ui 8 Wl Az ) CER T A GIER R, REFhACE
LR KL S ILEB A5 2 B G TE R BUAR ST o s AR 77 3 0f 3 ) 22 26 O LA 3R AT e 3 B
X R AT G R GRAFAIED .

TUV NORD shall perform periodic surveillance or monitoring with the purpose to check that installed
the wind turbine and its components correspond to the type-certified turbines. The period shall in
general not exceed 2.5 years (4 years is an interval for GL standard), the interval may be varied
depending on the condition of wind turbine installation for all the certification schemes. The
methodology of periodic surveillance or monitoring can be that such inspection is on a recently
installed wind turbine or in the workshop for component certificates.

2.6 #HFE+ Component certificates

EAHIEF 248 A TReE S RGeS, ety WEAR . RN AL . SRR EL A A G
BEHGIE,  Hu FE B T R R AL R 2R 2 . SS T3 E, LR 1 B HAT W 2 S
Component certificates are issued for a major component of a specific type, such as rotor blade, gearbox,
generator and rotor nacelle assembly. Component certification includes several related modules, whose scope
depends on the specified components. The requirements of interface definition shall be unambiguous for the
component certification.

AAFAE S R A IE RS S AEAR [

The procedure for component certification is the same with the type certification procedure.

R SR E AR e T 28 RN 1) o g A v B SR B FEAEAN R F: TEC 61400-1. GB/T 18451. 1. GB/T
25383, GB/T 25384. IEC 61400-23. IV-Part 1 / GL. IV-Part 2 / GL F1 DNVGL-ST-0376.
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Relevant standards requirements of design, type testing and manufacturing for the rotor blade component
certification include but not limit to: IEC 61400-1, GB/T 18451.1, GB/T 25383, GB/T 25384, IEC 61400-23, IV—
Part 1 / GL Wind, IV-Part 2 / GL Wind and DNVGL-ST-0376.

WA R AERI AR SR BT . BRI A3 A AR e E R BB E AR T TEC 61400-1. GB/T 18451. 1.
GB/T 19073, IEC 61400-4. IV-Part 1 / GL. IV-Part 2 / GL HI DNVGL-ST-0361.
Relevant standards requirements of design, type testing and manufacturing for the gearbox component
certification include but not limit to: IEC 61400-1, GB/T 18451.1, GB/T 19073, IEC 61400-4, IV-Part 1 / GL, IV—
Part 2 / GL and DNVGL-ST-0361.

KAEHLEFUERI AR SR BT B A )3 A e EOR BLARE AN T TEC 61400-1. GB/T 18451. 1.

GB/T 23479.1. GB/T 23479.2. GB/T 25389.1. GB/T 25389.2. GB 755. GB/T 4942. 1. GB/T 1993. GB/T 997,
GB 10069. 3. TEC 60034-1. IEC 60034-5. TEC 60034-6. IEC 60034-7. IEC 60034-9., IV-Part 1 / GL. IV -
Part 2 / GL A1 DNVGL-ST-0076.
Relevant standards requirements of design, type testing and manufacturing for the generator component
certification include but not limit to: IEC 61400-1, GB/T 18451.1, GB/T 23479.1, GB/T 23479.2, GB/T 25389.1,
GB/T 25389.2, GB 755, GB/T 4942.1, GB/T 1993, GB/T 997, GB 10069.3, IEC 60034-1, IEC 60034-5, |IEC
60034-6, IEC 60034-7, IEC 60034-9, IV-Part 1/ GL, IV-Part 2/ GL and DNVGL-ST-0076.

2.7 ¥HLIAIEIES Prototype certificates
FENLEE B B R AT A2 5 B E BAR R, (HAEREA & SCRIAEE A PP-fik 3 BEUAH 6 46 /)

The issuing of prototype certificates has the same procedures with type certificates, but the evaluation scope for
every specified module is smaller than type certification.

FEFAUE BIRTAR G & JE At v PPl RS BEvh FERPPAE AL oAl D), FENLINTT R4, BAK
LA MIRE NN
Prototype certification consists of the following modules: basic design evaluation (mandatory modules: design
basis evaluation and wind turbine design evaluation), prototype test plan evaluation, safety and function test.

2.8 MIE R G E Certification system overview

Bl2.1-2.5 MER T TOV NORD MBL=IAIE RS, & T iX LEbRifE AT M8 4015 5 90K O Se@ - T A SCp R B
VN Ik A
Figure 2.1-2.5 summarizes type certification schemes of TUV NORD. Any changes and updates in the
standards will be prior to the changing of this certification rule.
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Chapter 3 Certification Content

3.1 E/KHRSULEH: i/ Specific service description: Introduction

TOV NORD HJIAIIEARSSHifik 3 3 &3 T TEC. TECRE. GB. GL. DNVGL #RvfE. LA R EFRHI VAL H i AN 2

AN LI B L ) ke AR, A DGR FE R PEAE AL 1S B S LS UE R IE N, A A — 2
ZH.
TUV NORD certification service is mainly based on IEC, IECRE, GB, GL, DNVGL standards. The following
information is limited to the most important items that the applicant must acknowledge. However, detailed and
confidential information on the scope of the certification will be provided to the certification applicant for further
clarification.

AATHAE TOV NORD LA HY sIATIE 3 G0 6L & A BEE K E T VE AR 15 . AR5 BLFR#E TECRE 0D-501
FTEC 61400-22 FIBLGAUE RGUNBI . SHFREABYBE Al e, Kl 2 5 & TECRE 0D-501 1 TEC 61400-22
PRI AT SR A BE S . ZETF XKWL B XA TERY, 245 1 2. 3 7 HAR VGIEAR RAEUIERSE, Rz Al A
UEAA Z bR E B ZSR AT IE
This section provides details of each module for wind turbines for TUV NORD type certification scheme. The
certification schemes from standard IECRE OD-501 and IEC 61400-22 are used as examples in this Chapter.
The conformity statements of each module will be issued after the assessment of each module is finished. When
the other certification schemes in section 2.3 are chosen as the certification scheme, the requirements descriped
in the other certification sheme shall be followed.

pri#fE TECRE 0D-501 FlI TEC 61400-22 5 A7 & FATLZH 2L AR A PPAS R SRS ZE SR & — B0 ; (H bt TECRE

OD-501 FJFhRAEXT X JJ K LA & EAF e D e A 58 2 s WA R 255K, B TECRE 0D-501-1 (M Fr i
Ty AR G A VEAN R PEA ATSCRY K ) . TECRE OD-501-2 CIHERI At IR )38 (0 20 (10 PP A0 oAy
%3k) . IECRE 0D-501-3 (BERMIBLEt MWk, H&E PP A SCRS 2R ) o TECRE 0D-501-4 (&far JBeih M
FITEAG MO EER D . TECRE 0D-501-5 (¥ 5 0 R G A Beit s MR TE AL A SCRZER) A TECRE 0D-501-7

CRAERPRI Bt ML SR P A SR 2ER) o % 54T TECRE 0D-501 ARk FRiE A sCIERS,  #E& (AR
RS TR N A X PR AE G B3R s TOV NORD K428 TECRE OD-501 FH-FARE (B SR BT IFAS
The requirements of documentation and evaluation for wind turbine type certification in standard IECRE OD-501
are identical to the requirements of standard IEC 61400-22. But the sub standards of standard IECRE OD-501
give more specific requirements for the components or functional module of wind turbines, i.e. IECRE OD-501-1
(the requirements of assessment and documentation for rotor blade design ,test and manufacturing), IECRE OD-
501-2 (the requirements of assessment and documentation for main gearbox design ,test and manufacturing),
IECRE OD-501-3 (the requirements of assessment and documentation for tower design ,test and manufacturing),
IECRE OD-501-4 (the requirements of assessment and documentation for load design ,test and manufacturing),
IECRE OD-501-5 (the requirements of assessment and documentation for control and protection design ,test)
and IECRE OD-501-7 (the requirements of assessment and documentation for main electrical components
design ,test and manufacturing). When the type certification based on IECRE OD-501 is applied by customer,
the documentation shall also meet the requirements of the sub standards; TUV NORD will do assessment
according to IECRE OD-501 and its sub standards.

KT HHIENES), 1ECRE 0D-501 B IEC 61400-22 Hi&A 458 & K& MIbniE, FARHE /& IECRE 0D-501 B¢ IEC
61400-22 22 47K HIbRE . FEEdE B IFAE 5% 7 i Ja il E A& MEIE.
As for the verification activities, no specific standards are specified in IEC 61400-22 or IECRE OD-501.
Compliance certification will be established according to the standards, specifications or guidelines that meet the
safety level of IEC 61400-22 or IECRE OD-501 and upon agreement with the customer.

3.2 WitHEmIEE: 45948 Design basis evaluation: General
$EZZF T TOV NORD PPl R 15 TH JE At ST A 5 BT 2R . B A, IO B S f g SO 2 0 &

o P, Bk RN AR BT A AR AE . Bt S8 RS THEMENI DL SHE . B, 2. i
s BRAERYES ARG EORMIE . 2 WASSCAE A BT A 1o
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The design basis document which was submitted to TUV NORD for evaluation shall identify all requirements,
assumptions and methodologies, which are essential for the design and the design documentation. Therefore,
the design basis shall include a description of all codes and standards, design parameters, assumptions,
methodologies and principles, and other requirements related to manufacture, transportation, installation,
commissioning, operation and maintenance. See Annex A.1 of this rule.

YriH BRI AR TEC. TSO bRIfEal AR EGIT . LPF S ARGEE FIT I T HT i MUBLBLR 1 5B SR
R IS AN N L IR SR, DI TEC 61400-1 A1 IEC 61400-23 FrifE. fEN D347
I, BVAEF EN 50308 #rif, (H/E R Aeil 7R 2% &M T HARiig i) A A 2 2 8 (e T2 E T
OSHA) &

The design basis is the IEC, ISO standards or national standards of the target market that are used to evaluate
the wind turbine when details, components or systems are applicable. Wind turbine shall be designed,
manufactured and tested to meet the above requirements, and IEC 61400-1 and IEC 61400-23 standards are
recommended for rotor blade. In terms of personnel safety, the EN 50308 standard is recommended, but local
personnel safety protocols for target markets (such as OSHA for the United States market) may also need to be
considered.

TOV NORD KR4 FR#E TECRE 0D-501 B IEC 6140022 &iE 5 I ftt 2 75 IE A ic % LA R WL AL s it 2 15
g2z 4>, TUV NORD N43SEFriffiye . ol A SH k. Ji M HAR 2R 2 5754 TECRE 0D-501 B
IEC 61400-22 HEEEKR . Bt JEatPPAG AR X AR HEEOR BB RITEA,, TR RAEpTR (R L5 B &
PASRAT BT H IR A
TUV NORD will verify whether the design basis is properly documented and whether the wind turbine type design
is sufficiently safe in accordance with IEC 61400-22 or IECRE OD-501. TUV NORD will verify that the selected
specifications, standards and guidelines, as well as parameters, assumptions, methodologies and other
requirements are appropriate and fulfill the requirements of IEC 61400-22 or IECRE OD-501. The design basis
assessment is not an assessment of the design required by the standards, but rather a validation of whether the
design information provided is sufficient to perform the design assessment.

PR X R LA 2R btk MAELTF TEC 6140022 St itJEmkER, TECRE OD-501 K T hrifErE SCRY AN

PGSR IT I EAAR R — 300, R b R NLZE & A 5 T SR AE Y 225K, PRI 2R 1E W, TECRE OD-
501-1 FI%E 4. 2 ¥, IECRE OD-501-2 f%8 3. 1 ¥5. IECRE OD-501-3 ff 3. 1 5. IECRE OD-501-4 FJ%f 3 &=
IECRE OD-501-5 F%5 4 %Al IECRE OD-501-7 %8 3. 1 Fi.
According to the component modules of the wind turbine, the main requirements for design basis of standard
IECRE OD-501 and its sub-standards are identical compared to the requirements of design basis for standard
IEC 61400-22. It is just that the requirements for each component module has been separately described in the
sub-standards of IECRE OD-501. The detailed requirements can be found in the section 4.2 of IECRE OD-501-
1, section 3.1 of IECRE OD-501-2, section 3.1 of IECRE OD-501-3, section 3 of IECRE OD-501-4, section 4 of
IECRE OD-501-5 and section 3.1 of IECRE OD-501-7.

TEI) 5E BT BRI A 5, TOV NORD 87 tH K — M B v PP S gt AR s 2, Wik it
BEOVEAL RS 1 A IHIE T
After successful completion of assessment of the design basis, TUV NORD shall issue an evaluation report of
the design basis, and if applicable, TUV NORD can issue the conformity statement of design basis.

3.3 #&itiPfli: 454 Design evaluation: general

TIPS 1 B A R LA R B4 46 F s FR e b A LA B R ZESR, DL R v S o i e 1) 22
KEAT R
The purpose of design evaluation is to examine whether the wind turbine is designed according to design
conditions, specified standards and other technical requirements, as well as the confirmed requirements in design
basis.

HOH L3 2 S AR LT AT L B BT SCF . fERRHE TECRE OD-501 8] TEC 61400-22 P A FRgh i T 30511245
o
The wind turbine manufacturer shall provide all documentation which are necessary for design evaluation. A list
of the documentation is shown in annex A of IECRE OD-501 or IEC 61400-22.

TUV NORD K§36iiF fe X ¥ it 2 B AT A BB # . FRuERT TOV NORD B6riiE AL i 15t F it A g e ) HAth R
FE 18 56 B B W IRAIEfE . TOV NORD 7 H L — 3 Be i 1P At — S5k 75 1
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TUV NORD will verify whether the final design fulfill the design assumptions, standards, and other requirements
specified in the design basis which has been verified and approved by TUV NORD. After successful completion
of the final design validation, TUV NORD shall issue a statement of design assessment conformity.

B PPAL R AT BT 327
The design evaluation will address the following topics:
wit424 design control
P MR35 £ 45 control and protection systems
a7 A%k 100 loads and load cases
A& F rotor blades
BB E A 45 4 #52F machinery structures and structural components
1< %514 electrical components
4h5% housings
AR evaluation of component tests
Sl it Bk (Af#k) foundation design requirements(optional)

i3 2 72 manufacturing process

izt 2 transportation process

ZH L installation process
44734 72 maintenance process
A 224> personnel safety

FELLR PRI 7T R @A77

The details of the evaluation on each topic give in the following sections.

3.3.1 #i1#%5 M design control

BT R € TS0 9001 45 8.3.4 ZKER. WiHHIR AR SR, LABRIER SR 453
FERFAR ST BT IR
Design control procedures shall comply with ISO 9001 clause 8.3.4. The design control procedure shall include
a control of documents so that the revision status of every document is clearly to all parties.

TOV NORD R VPl ALl 32 72 45 P 7o) o0 AR PP LA B0 T AR o 28 AUMLARILIESE 7o (9 B B Ak R 483 1S09001:2015
WIE GLVEEAFERH)  FTYON BTSSRI i 2 25K iR 1S09001:2015 RS, H45& hiliE T
fhBEAT BUEAR R VPl
TUV NORD will evaluate the quality procedures used by the wind turbine manufacturer to control the design
process. If the quality system of the wind turbine manufacturer has been certified according to standard
ISO9001:2015 (its scope includes design) by certification bodies, the design control procedures can be
considered to meet the requirements. If no valid ISO9001:2015 certificate is available, the quality system will be
evaluated in combination with the manufacturing evaluations.

DA VPAG (SR AR dE TECRE OD-501 Al TEC 61400-22 Sof it il bl fr B3k .
The above requirements are the requirements from standards IECRE OD-501 and IEC 61400-22.

3.3.2 #EH|F1{E¥ R4 control and protection system
TOV NORD ¥ PPt 4% IR I RGO VPSR G DL R SCf

TUV NORD will evaluate the documentation of a control and protection of system. Including the following
documents:

IR LR IBAT A AR
description of wind turine modes of operation
T AL T R Dy e s

design and functionality of all elements
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TRIP RS R B2 vt

fail-safe design of the protection system
RYE RS SEI

system logic and hardware implementation
T E 2 A A TR T SE M AR B,

authentication of reliability of all safety critical sensors
RIZE RGBT

braking system analysis
R W

condition monitoring
AR FR 4805

test plan for the verification of the control and protection system functions

1138 7R S 78 43 10 3% SRR AN e 73 B (FMEA) , - DAL KL BE T o A8 F O A 8 . FMEA R fi
The manufacturer shall fully record the failure mode and impact analysis (FMEA), including all components used
in the wind turbine design. FMEA shall provide:

o T IEREA BRI L 2 E MR B AL SR TS

a recording method for selecting designs with high probability of operational success and safety

o T UPEEAE SRR . SRR R R R GISAT RS AR XS 2R G RN A B AR A A T
REMEHRA I E R R R B — M — il e e
a uniform record format for evaluating potential failure mechanisms, failure modes, and their impact
on system operation, and for generating a failure list based on the severity of the impact on the
system and the likelihood of its occurrence

o ONPERWRE S (SFPS) ARG 1 e i B RT REXT ) 78 U S5 AN/ B R OCE L,
ATESRAE T — PG IE TR EE 3R 2 0] V) AN AR E B — B 4 R 7 72
early identification of single point of failure (SFPS) and system interface issues may be critical to
successful completion of tasks and/or security. They also provide a way to verify that switching
between redundant elements is not assumed to be broken by a single failure

o HT AR DR Bk B/ BERAERE T O T T 58 AR5 A2 Atk S i) — g 2407 %
an effective way to evaluate the impact of proposed changes on the design and/or operational
procedures (regarding successful completion of tasks and security)

o TR BRSPS i e A A A B U 15 O Al
foundation for in-use fault diagnosis programs and for locating performance monitoring and fault
detection equipment

o AT YRR AR

standard for testing early planning

PR FMEA K645
FMEA shall include as required:
o AR XSG AN 2T FR I 3T
process: analysis of manufacturing and assembly processes
© Wit WEPSHRTE S AT
design: analysis of pre-production products
« BE: ARSI BOY REBT REK T
philosophy: analysis of a system or subsystem in the early design philosophy phase
o B FERIGHTA LS SOk & Bt i o i
equipment: analysis of machine or equipment design prior to purchase
o RS AERAT IR PR ARSI W R S5 AR R 43 AT
Service: analysis of service industry proceses prior to release and having impact on cusotmer
« RGN RGIIRE T
system: analysis of system functions
o B XA DIRERI 2T

software: analysis of software functions
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DAL R JEAR#E TECRE OD-501 Al IEC 61400-22 XfHEHI MR RGBT PN EOR, FETIREFENE, ir
# TECRE 0D-501-5 X =M MR RGHN ) T I BRI ZER . bedn, 0D-501-5 H, M4z 47 a ik 75 26
TRIRBHARR GEF2FR. EBEAM R IR E) B 2RaafiiEh KAt sHRamsE. |
FENRF I FUHIERIEAT . ISl A S A A ] o RGUEAE ML S, 7 B A& A
IR P RS BAR R AR AL RS R (AR, WEE. MRERD « MERFEHENNITN R4 RG4E
KBTS - BUERE DR RIRSE . EZRVR4IEKR, 5 WL TECRE 0D-501-5 58 4 &,
The requirements listed above is the design evaluation requirements of standard IECRE OD-501 and IEC 61400-
22. Based on the requirements, more detailed requirements are described in IECRE OD-501-5. Such as, the
description of wind turbine modes of operation shall contain the description of the wind turbine (Type designation,
general layout and functional principles), description of the control system concept and the control system
(Structural of the control system, sequences of the start and stop procedures, behavior of the turbine during
normal operation and on detection of malfunctions, statement of trigger criteria); the system logic and hardware
implementation shall contain the description of software logics, description of the sensors and (if applicable)
measuring transducers of the control system (Type designation, setting values, time constants), description of
the braking systems and their behavior (Structure of the braking systems, mode of operation,...), functional
description of the locking devices ect. More detailed requirements can be found in the section 4 of IECRE OD-
501-5.

FRUE TECRE OD-501-5 XJ &l F{R4 RS i UEE SR B B Af, 8T AAIE FR il N BN B A AR 5 ) Bkl R A0 2L
Ky AHZXHT TOV NORD HIVEAL$AT I A A 5.

IECRE OD-501-5 gives more detailed certification requirements, it is more clear for the certification applicant to
submit the documentations. While, it has no impact on the evaluation for TUV NORD.

3.3.3 MM EMT LI loads and load cases

S R RO T A R, PR T B 2 o B S S AR R A LR . T AR DL
SENEAE A HD — it
The manufacturer shall record the results of the load analysis and provide a summary of the loads used in the
design. The load values submitted shall be accompanied by the load case description, description of calculation
models and input data (such as the following parameters):

ETIVIE &8

Parameter values relating to aerodynamics

SRR S

Structural characteristics

5 RGA KNS EL.

Parameter values relating to the control system

IEC 61400-1 H15E X1 B B akfar Tt FE#m LOLIVEA 1 B o N5 s f AR Ra it
The required load cases are defined in IEC 61400-1. The design of control and protection system should be
considered in the detailed setting of load cases.

PLROR TEC 61400-1 g &S Lol AT AL & s s

The load cases defined in IEC 61400-1 include the following conditions:

% i, Power production

K HLFEAH 1% Power production plus occurrence of fault

JA zh Start up

1E % 5%H1 Normal shut down

% 2 5 H1 Emergency shut down

50l (s =) Parked (standing still or idling)

(=ML % Parked and fault conditions

s, A, 4P AI4EE Transport, assembly, maintenance and repair

& 1 IECRE OD-501 FHl TEC 61400-22 HH{J2E3K, TECRE OD-501-4 EVE4HAIHIR B #kfar PEAL B BERME R . Lo

MU RGP R OB RS KA. MIASES . TR |« Btk S I35 215 B
i OB VR AR AR RRAS . R F IR B S, O AR AR, BRI E S  HUAMEm T (3K
PERRRA . SRBEMORRORSE . B WU, BEIAMRS) © H Toldt (TueE X RS E. Va4 1
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FN A o B bR ORRPRE . 57808 AMESE) o AHELT TECRE OR-501-4 (123K, TOV NORD X #fi
PSR ESR A R ZESR, RS ER A 2 BT TOV NORD #t A& 12 R ML ZH 25 i 30 11 0 2 FO B N BT O PEA

In addition to the requirements of standard IECRE OD-501 and IEC 61400-22, IECRE OD-501-4 gives more
detailed requirements of the load evaluation. Such as general turbine description (main components dimensions,
general drawings, wind turbine class, power curves, ect.), the environmental conditions for load simulation and
simulation software of environmental conditions (software, version, setting of wind seeds for wind conditions or
marine condition, waves settings), load simulation (software and version, general components geometry, mass,
stiffness, eigenfrequencies, ect.), load cases design (load case definition, wind speeds consideration, initial
condition, simulation time, ect.), loads post-processing(extreme loads, fatigue loads, extrapolation, ect.).
Compared to the requirements of IECRE OD-501-4, it has no big deviations on the requirements of load
evaluation for TUV NORD, TUV NORD also do the load evaluation according to the necessary inputs of load
design.

- TOV NORD K B ilE 4 f AN AT T 00 o SSUEVEE BB HR e T UL B T B AT XL
TUV NORD will verify the loads and load cases. The scope of validation will depend on the wind turbine design
concept and capacity.

VB D9 B At AN Aar LR ER AR ) — 50, AT VA R B A R 5 8 Ar AN SRR PR 28 A 00
As a part of loads and load cases verification, the emphasis of load evaluation is fatigue load and critical ultimate
loads condition.

ML E A T2 4e, 8 5183 7 BRI RES- G0, % AN RE AT B S s v 3 ms A
e
Independent load analysis refers to aeroelastic load simulation using specific aeroelastic specifications when the
domain is combined with the motion equation solution.

BT S TR N B N S ARS A,  JEX B e LU 2 A AT N . B IR IE -
The load analysis will be used as an independent check on the application inputs and to confirm important load
cases and load combinations. It will also verify:

o GRS K SF the manufacturer calculates the load level
«  Zh&4T N dynamic behavior
o AEFIAEEEMERITELE the existence of any instability

3.3.4 &4 components

TOV NORD 4 PPAl 544 HUbR. H AR BT & 577 & 1& I AERR#E TECRE 0D-501.  IEC 61400-22, #
TR TEC 61400-1 B8 TEC 61400-2 B{ TEC 61400-3-1 B TEC 61400-3-2 LA 7 G ) FRIRAI S A bR vHE Fr) 23R
TUV NORD will evaluate whether the design of the structural, mechanical, and electrical components fulfill the
requirements of applicable certification standards IECRE OD-501, IEC 61400-22, and design standards IEC
61400-1, or IEC 61400-2 or IEC 61400-3-1 or IEC 61400-3-2, as well as the requirements of agreed additional
specifications and standards.

W SR BT SO E ARG . U, REERRE, el TR S ERE . ARG B4
TSI £ TOV NORD BsR %S0 HIRHUBRIR S T AIBEME CRIBITATBRAE ) DB R FOAH ST R L
Design documentation of components usually includes specifications, diagrams, and design calculations. It may
also can combine with measurement reports, test reports, drawings, and a list of parts. TUV NORD requires that
the design base (i.e., specifications and standards) as well as the load and associated external conditions
(interfaces with other components) are well described in these documentation.

TOV NORD X b1 ¥ R 6 & ST d A% AT ) A o
The evaluation of components done by TUV NORD includes documentation review and independent analysis.
KT A S AR = G MO AF, e BER R &R AR A FEM 43 #fr, TOV NORD AT REREAT MRS 43 H AR 3%
THHIIE .
With respect to the components whose design documentation includes advanced analysis, such as FEM analysis

with high utilization of components, TUV NORD may perform independent analysis to verify the component
design.

RS2l T AR AL, AR S R AT ek FVE S 25 B A P st 7 SO . EIXAME LT, It
RILL TOV NORD fttife vt
With respect to components subject to component testing, the results files of component testing may be used as
all or part of the structural capacity. In this case, the test plan shall be subject to the approval of TUV NORD.
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PA_EIXEEHR 5 TECRE 0D-501 A1 IEC 61400-22 HJZEKAALE, 1M TECRE O0D-501 55 ¥ AH 5% 7 1 BE VE4H
FIBRIE T TP 2R . BEfn TECRE OD-501-1 AR Bt B 1 B AR et SO 5 S S ARk CRLE AR
W)« AR i, NS S, B8 o AROBE FEA. mH AR, SR EgdE . X
MR SE4E . TECRE 0D-501-2 ARt B 1 E AR BT SO R B & E AR, i aiE B at., & f
55 TR AUE ETH . 40 A S5 R B0 70 A AR BR M98 57 (1 5k B2 1 A5 4% . #14Mt, TECRE 0D-501-3 Frif
e Ut & R BT I VELETTFAG 225K . TECRE 0D-501-7 FRifk A2 5t ] 1 2 el S B IIPAS 2K . IAIEFRIE AT RS
K e TR v (VR A ER ME A VLT PR BB, TOV NORD X #5484 B ¥ HH 1A A B SR R A B 5 i 22 e
The above requirements are identical to the requirements of IECRE OD-501 and IEC 61400-22, while the detailed
requirements for design evaluation of the components are described in relevant sub-standards. For example,
IECRE OD-501-1 describes the design documentation of rotor blade should contain the material properties
(including material test reports), blade specification (mass, stiffness distribution, natural frequencies, blade mass
and center of gravity), Finite Element model (FEA), blade drawings, aerodynamic data, type testing specification,
ect. IECRE OD-501-2 describes the design documentation of main gearbox should contain main drawings, list
of parts and their drawings, gear rating calculations for static and fatigue strength, shaft and the connection
between shaft & hub strength calculations for fatigue and ultimate, ect. Additionally, IECRE OD-501-3 describes
the detailed requirements for tower design evaluation; IECRE OD-501-7 describes the detailed requirements of
main electrical components design evaluation. The certification applicant can refer these sub-standards to
prepare the design evaluation documentation. The evaluation of all the components for TUV NORD has no big
deviations.

3.3.5 Eal % iR foundation design requirements

BRI IP A AR AT B R — AN Sk A e . {H&, TOV NORD ¥-9FsE AT AEmh i v 25K . e xd s

PR AN BT BT AT PEE , IR JE A B 284 AL O BE Rl Ve R VAYE BB AT YR o Rl B SO i kAT
V.
Foundation design evaluation is not a mandatory module for type certification. However, TUV NORD will evaluate
the design requirements of the foundation. The characteristic and design loads will be evaluated, as well as the
allowable range of foundation elasticity which is the interface with the base-tower. The design document will be
reviewed for evaluation.

L B AR 2 e S PEL AR R B S IE G Bl P, J0 TOV NORD K AR 75 7 T8 AR IE 28 Ge A L4 Py 2
B2 . fEMIE T FRuE TECRE 0D-501 A1 TEC 61400-22 X FEAH A Bt EsR AT I . AR VAIEARUE TEC
61400-22 [ER, HLLH AR TE 75 250 A G TEC it 45k TEC 61400-1. IEC 61400-2. IEC 61400-3 H[1)
ok, Horb IEC 61400-1 Akt EXT R BRI Bt AriE, 1EC 61400-2 A/ Xy R AL B hFritE, TEC
61400-3 AIHRA K EALAUESRHE CH BT TR BEFRERE D o IAERRHE TECRE 0D-501 H1#K, HLA
(R AR T[RRI AR DS TEC BEiHhmuE (TEC 61400-1, IEC 61400-2, IEC 61400-3, IEC 61400-3-1,

IEC 61400-3-2) [JER; Aruf TEC 61400-3-1 Al IEC 61400-3-2 AHTARAIHE_E & BRHLAL BT hRifE N IERR
AHIFRHE TEC 61400-3 FHRRIMIR) 23X 73 1 [ g TS H# A5 A0 LRl AV 2 S P 45 M 2Rl

When the foundation of turbine has been considered in the type certification scope, the foundation design will be
assessed by TUV NORD according to the certification scheme chosen by the customer. Here, the design
evaluation of foundation will be described according to the requirements of standard IECRE OD-501 and IEC
61400-22. According to the requirements of IEC 61400-22, the foundation design need to meet the design
requirements of design standard IEC 61400-1, IEC 61400-2, IEC 61400-3. IEC 61400-1 is the standard for
onshore wind turbine design, IEC 61400-2 is the standard for small wind turbine design, IEC 61400-3 (It can still
be chosen as design standard) is the old standard for offshore wind turbine design. According to the requirements
of standard IECRE OD-501, the foundation design of turbine also need to satify the requirements of relevant IEC
standards (IEC 6400-1, IEC 61400-2, IEC 61400-3, IEC 61400-3-1, IEC 61400-3-2). The standards IEC 61400-
3-1 and IEC 61400-3-2 is new version standards for offshore wind turbines, which are revised from the old version
IEC 61400-3, the two standards are separately for the fixed offshore wind turbine and floating wind turbines.

XN an R r5S e VDI P b O oy e B - L A Ao~ = T S oV e = W R O N 1 5/ s 404
iR, BANEZEEEEE R EbRE. B 7R HEBE AN, B, MR KO BRI S . b E A
FebrdEAT . L, U7 XL BE 28 Hh S LA i FD 0032007 GRAT) « B S FEJL RIS GB50007. %
+ TR ENE GB50021 4.

The geologic factor normally need to be considered for the foundation design, the design of geotechnical
engineering and structural elements facilitates the use of design specifications. Several different specifications
are available, and each country usually has its own specification or standards. There are some relevant standards
in China, such as the design regulations on subgrade and foundation for Wind turbine generator system FD 003-
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2007 (trial implementation), Code for design of building foundation GB50007-2011, Code for investigation of
geotechnical engineering GB50021, ect.

BRI BRI bR AERR RS (Burocodes) , BRUGHEAN, SANEZK#A B O E K M5, R EH T4
B KBRS HUE .
The European standards are known as Eurocodes. In addition to these codes, each country has its own national
annex, which contains specific parameter values applicable to each country.

RICHH R 751 A =

Eurocodes as follows:
+  Eurocode 0 — #5111 %4l basis of structural design
«  Eurocode 1 — #hfEXT #4152 influence of movement on structure influence
of movement on structure
«  Eurocode 2 — JR#&EL &5 11 concrete structure design
«  Eurocode 3 — #4514 %1t steel structure design
«  Eurocode 7 — & - T ikt geotechnical engineering design
«  Eurocode 8 — #iiE 4 #1511 seismic structural design

FeT 3 S RPN TG B 52 B8 EN A1 BSEN HRRY, S0 T4 Mk

For complete EN and BSEN publications involving Eurocodes, see the following web sites:
http://www.eurocodes.co.uk/Complete publication_schedule.aspx

AN, KT EHLA R E E R IR, FRdE TEC 61400-3 I TIEC 61400-3-1. IEC 61400-3-2 g T
BRAEESR, R0 I _EATLZE ) St 2505 A AH DG 1 TS0 At B m:
In addition, for the foundation design of fixed offshore wind turbine, the standards IEC 61400-3, IEC 61400-3-1,
IEC 61400-3-2 give detailed requirements that the design requirements of relevant ISO standards shall be
considered. For example,

> 1SO 19900 A7 AR IR T--fF b 25K ) — 25K Petroleum and natural gas industries — General
requirements for offshore structures
> 1SO 19901-1 A i MR AR TN —¥g Ve S5 M RURF IR ZE R -5 1 #8770 Ve AR AR 5 A
Petroleum and natural gas industries — Specific requirements for offshore structures — Part 1:
Metocean design and operating conditions
> I1SO 19901-4 Fil I RIR T LA g S M R B SR -3 4 &4 & b TREAEEAL L TH 5 &
Petroleum and natural gas industries — Specific requirements for offshore structures — Part 4:
Geotechnical and foundation design considerations
> 1SO 19902 i A1 RAR S Tk —i L [E e #0454 Petroleum and natural gas industries — Fixed steel
offshore structures
> IS0 19903 I {EAI R AR TV [l % Ve it - E 458 Petroleum and natural gas industries — Fixed
concrete offshore structures
KT EALH PR B & TE, 7 TEC 61400-3-1 51 H IAH SR (UL EARHE) NG, AidAsiE 1S0
199014 F1 IS0 19901-7 25t} 1 HHOCH E 7 B IR R HA BT phk. NS AR ZR . 1 TEC
61400-3-2 FRAERIPsR E o, BT 5 2R R LA I B A B Al PR B vt i — 2P R e Fg R K
For the foundation design of floating offshore wind turbine, the relevant standards which are listed in IEC 61400-
3-1(above) are not applied. But Requirements related to anchor design and site, soil and rock characterization
for the anchor locations of station-keeping systems are given in ISO 19901-4 and ISO 19901-7. And the annex
E of IEC 61400-3-2 identifies sources of further specific guidance relating to the design of anchor foundation.

3.3.6 i, EHi. I MZEP manufacturing, transportation, installation and
maintenance

X BB IR R H A 0AIE AT DU Yot SO i 8 AR A SR 3G . S5, 22k MIgEdR KL,
The purpose of this section of design verification is to verify the wind turbines can be manufactured, transported,
installed and maintained according to requirements identified in the design document.

TOV NORD ¥F& L& S 8% . BT el 2SO ELAE RS - BEHT. F-JHA0 TOV NORD A R 5K i) HAth ST
The evaluation of TUV NORD contains documatation evaluation. The documentation should include
specifications, instructions, manuals and other documents that TUV NORD may require.
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R TR A LA ITAL B — FB 7 BEAT H 4% o

The final manual will be assessed as part of the final evaluation.
3.3.7 AR &4 personnel safety

TOV NORD FVPAl B it ST g N R 2 5 T o VPRI B 5 FF & B SRl SR i T 5T, (3%
EN50308 #4it . #RAEANLEY I L% A PEEER) -
TUV NORD will evaluate the personnel safety aspects in the design documentation. The evaluation will include
the following aspects of the documentation that meet the design basis (refer to EN50308 as safety
requirements of construction, operation and maintenance for wind turbines):
B 4¥57 Safety instructions

)i climbing facilities

HE HmTE AU S access ways and passages

yiar X, eItk standing places, platforms and floors
FFFI5E i hand rails and fixing points

HE B lighting

W& AR R4 electrical and earthing system

Mif K PE fire resistance

%245 1E1%4 emergency stop buttons
1k A EIE I UES provision of alternative escape routes

W BN S BSR4 provision for emergency stay in an offshore wind
turbine for one week

BB X R ENIALRHE B L 2244 offshore-specific safety equipment for an offshore

wind turbine
TOV NORD 1F5E & U 8%, BT AZ SO SR ITE . B BRFM . & FHREAE AL AR ) — 56

IHATH L )
The evaluation of TUV NORD contains documatation evaluation. The documentation should include
specifications, instructions and manuals. The final manual will be assessed as a part of the final evaluation.

3.4 Hli&EPEE: 252 manufacturing evaluation: General

3G DAL B H B B R A LB TRl Hh SRR A AN S B AR 7 T 2 A SR AE i M AH e AR h 15 3] 1
The purpose of manufacturing evaluation is to confirm that the requirements of key components and key
production processes for wind turbine in design evaluation are implemented during production and assembly.

MRAEHR1EE TECRE 0D-501 A1 TEC 6140022 X X /3 ML R fIE PAAS B 25K, & PR EHR LR A e s
According to the requirements of manufacturing in standard IECRE OD-501 and IEC 61400-22, The
manufacturing evaluation shall include the following two elements:

«  JRE{KRIHE Quality system evaluation
«  #HliEF A Manufacturing inspection

& A 2R 1S 1S09001:2015 Joit & B A& RIEUET T A8 O I BT &8 BAR R VPR, MU IZIEIET B

WU T BB FTHUR RN TT o 5 3 78 10 A R R0 BT g (¥ 1S09001:2015 WAAIE, TUV NORD REAR4E
1S09001:2015 o il i i ) o B BAA R AT B M. B EAGPFAENE, FTLAZ WARHE TECRE OD-501 F55 7. 7.2 715
FkrdE TEC 61400-22 ()55 8. 7. 2 77,
If the manufacturer obtains the ISO9001:2015 quality management system certification, it can be deemed that it
has passed the quality management system assessment, and the organization that issues the certification must
have the approval of the authoritative recognized institution. If the manufacturer's quality system has not been
certified by the specified 1ISO09001:2015, TUV NORD will assess manufacturer's quality system according to the
ISO9001:2015. The main contents of the evaluation can be referred to section 7.7.2 of standard IECRE OD-501
and section 8.7.2 of standard IEC 61400-22.
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TOV NORD il id A0 50 E 22 /0 — A ARRMEMRES (R R VSR R ARE 2 ikt
MG R, REHARTE 2 Bk i BTt B ARRTA T AR o
TUV NORD shall verify by inspection that at least one representative specimen (key components of wind turbines)
is manufactured according to the design under certification, i.e. the manufacturing complies with the assessed
design drawings and design specifications.

TE X0 AR 772 R 2H 24 Hp UL ARSI it P S B 30 A R DG B 12 S R R AT VRAG B, TOV NORD 4% B 5 B ZESRIEAT 50
k.
TUV NORD will validate the specified requirements during the inspection of key components and critical
manufacturing processes observed and implemented during production and assembly.

MRAEFRIE TECRE 0D-501 A1 IEC 6140022 [WER, il iE I A FEH AR F LA
According to the requirements of standards IECRE OD-501 and IEC 61400-22, manufacturing inspection will
include but not be limited to:

SZE VAR BT TR AR (A4S 2 T A S AT

Verification that design specifications are properly implemented in workshop
SRR GO SRIGRYE . R S,

Workshop instructions, purchase specifications and installation instructions
< o A SR 4 [ BEA T DA

Evaluation of manufacturer’s workshop
HNHLE T TE RN R

Verification of fabrication methods, procedures and qualifications of personnel
S BUIET

Review of material certificates
ARG, BRI REA R i

Random checks on effectiveness of procedures for acceptance of purchased components
43 T2 . Random checks of fabrication process

— OB R FEB AT A R
In general, the following components shall be considered for inspection:
- JA#H A5 rotor blades
- #%; rotor hub
- ZF#h; rotor shaft
- FhHhEA. R mATHA CERARATIRZEI) 5 main, pitch and yaw bearings(pitch and yaw
drives)
—-  FHh7KEE; main bearing housings
- % 4H; gear box
- BUSEEE MMM A, locking devices and mechanical brake
- KHHL. LELE; generator, transformer
- MURJEHEE. K HEAHUKEE; main frame, generator frame
- 4. tower
- i2#:3%ERE;  bolted connections
- BES5HM3ER . Hub and nacelle assembly

i1 B I PR IE S R Bt s C “ T FiEfRiERE IR, DT T B R UERE ) #H & .
The manufacturing capability assessment shall also meet the requirements of annex C "factory quality assurance
capability requirements"” to conduct inspections of factory quality assurance capability.

W — A SRR A2 th 2 ARG R G Y, T AR RV E B G T2 A B 2 R, N2 &R P
A AN [ B A i 3 P R AT A B
If a critical component made by more than one component manufacturer, and the specifications and

manufacturing processes of different component manufacturers have significant differences, the inspections for
all the different component manfacturers should be considered.
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3.6 HliE TR, FAH|E IS foundation manufacturing evaluation
(optional)

BLZEL I A o B ENLA M B S CUGIEYS Bl Y, ) TOV. NORD K s ALZH SRR AL TE ST VR4S . 4R
PEbrAE TECRE 0D-501 FH IEC 6140-22, ALZHIEAMN M HIiE YAl 1) B B2 VP A% 2 147 e AL B il 28 Y i i 5 e it
TEAE B BURAUE BT SO — B 2P RIRE AT S AN IR, 555 3. 4 BRI
When the foundation is included in a wind turbine type certification, the designing and manufacturing of
foundation shall be assessed by TUV NORD. According the standard IECRE OD-501 and IEC 61400-22, the
purpose of manufacturing evaluation is to assess if a specific wind turbine foundation type is manufactured in
conformity with the documentation design verified during the design evaluation. The evaluation also shall include
two elements which has the same requirmenets with section 3.4.

A8 RE WA LAl FR) 1 365 Aty e ke ST AE L2 R P 1) 3 7 4 R O AR SRR AT A B o A1) IE VA 22/ RO G AE 2

WNUETE BB Y ()R 8 A5 AR PERE b AT R 56 . VR ) B Al I A 30 1) 245K, 162 WAsifE TECRE 0D-501 )5
7.7. 3 FiFlbrvE IEC 61400-22 %5 8. 7.3 74,
The manufacturing evaluation presupposes that the manufacturer of the foundation operates a quality system. It
requires manufacturing of at least one representative specimen of the type under certification. The detailed
foundation manufacturing inspection requirements which listed in section 7.7.3 of IECRE OD-501 and section
8.7.3 of IEC 61400-22 shall be considered.

X T BRI RN, RERHE PPATRE A0 25 Rk B P R B e 1Y) S S5 M O 1 3 DA
For an offshore wind turbine, the foundation manufacturing evaluation shall include manufacturing evaluation of
the sub-structure connecting the foundation to the tower.

3.7 ZHRRAH: %49R Type testing: General
A AORES 1 5 2 UE B 5 H A PR AR B R R FL MR, DA SR B e v SRR it

The purpose of the type test is to demonstrate the performance of the wind turbine in relation to power generation,
as well as to verify the load calculation and blade design.

AR AR#E TECRE OD-501 AR IEC 6140-22, R IRIHEAL 5 LT o &K:

According to standard IECRE OD-501 and IEC 61400-22, the type test module contains the following elements:
o L4 N IREREE Safety and function tests
o DESEMENNR Load measurements
« I ATK Power performance measurements
« WK Blade tests
o BIENRFIIZ AL A B H AR CEPLALA 5 H) other tests including main

gearbox field tests(if the main gearbox is part of wind turbine)

PA_F X SR I (A DG B R, 152 WL TECRE OD-501 fU%5 7. 4.2 T 55 7. 4. 7 F5M1 TEC 61400-22 ()55
8.4.2 A 8.4.6 1. LIS, MRIHIXMMFRAERIZR, AR R € OMNAFRAE . R Il SE6 2 TEC
61400-23 FIMNAZR; 224 5 DhREIe AN # i MR 2 TEC 61400-13 BIAMNAER . D2 Re MR i 2
IEC 61400-12-1 K RREARAEREAL ER IR /& TEC 61400-4 R H At EE K
The detailed evaluation requirements for the above tests shall be implemented according to section 7.4.2 ~
section 7.4.7 of IECRE OD-501 and section 8.4.2~ 8.4.6 of IEC 61400-22. And the specific tests standards shall
be followed for the relevant test according to the two standards. The IEC 61400-23 shall be considered for rotor
blade tests, the IEC 61400-13 shall be considered for safety and function tests and load measurements, the IEC
61400-12-1 shall be considered for power performance measurements, and the requirements of gear box filed
tests listed in IEC 61400-4 shall be considered.

AU AR ) b 872 A AT AR LA R, ZESEBRIEITH A1, TOV. NORD S IS 56 = 4 i oAy 30 PO 72
J A (HZ-WI-WE-001 X7y FAMLZE B B AR skt =5 A QN4 FEoRAB HE ) HEAT VRS, A ORI LAY
A R0 R AUE S AL SR 5, RIS B 2 SR AT R A
The type test shall be carried out by a testing laboratory which has been accreditated by accreditation bodies in
principle, whileas in the actual type certification project, TUV NORD shall assess the test laboratory according to
the internal procedure “HZ-WI-WE-001 The acceptance rules of type testing results from external type testing
labs for wind turbines and main components” to verify the capability of test laboratory, which can meet the
measurement requirements of the certification products, and then the test report and results can be accepted.
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3.8 MHEEMR(TiE): 5 Type characteristics measurements(optional):
general

PEREIMNRAL R T B HNIE R G0 i — AN T B
The performance test constitutes an optional module in the type certification scheme.

HRAEARHE TECRE OD-501 FIAI IEC 6140-22, MEAEMNAE & FAICER:
The performance test contains the following elements:

«  HREFENIX Power quality test
« fRHEEZF Low voltage ride through tests
« AR Acoustic noise measurement

PERE DR 2 F A AT (AT AR . TOV NORD 4 X X 5 565 5 4 HE P S PRI R S CHZ-WI-WE-001 X
IR RNV R R B A sty 55 B OIS SRS R ) BEATVEA B ORI LA A BE T 2 VA E ™ b
BRI B Es SR AT RAE
The type characteristics measurements shall be carried out by an accredited testing institution. TUV NORD shall
assess the test laboratory according to the internal procedure “HZ-WI-WE-001 The acceptance rules of type
testing results from external type testing labs for wind turbines and main components” to verify the capability of
test laboratory, which can meet the measurement requirements of the certification products, and then the test
report and results can be accepted.

R IECRE 0D-501 A1AN IEC 61400-22 X PEAEMIBAAI K, X EPEREM BN FEAH KT IEC 61400 F 41 fl

R, PAAZHLZH AR 2 223 B X BOAR SO A K . e ot B I AR PR 2B BE 25 % TEC 6140021
AR R s e A RE S FE TEC 61400-11 HPIEZK .
According to the requirements of type characteristics in IECRE OD-501 and IEC 61400-22, these tests may also
follow relevant IEC 61400 series standards and the local guideline and regulations which the turbines will be
installed.The IEC 61400-21 may considered for power quality tests and low voltage ride through tests, the IEC
61400-21 shall be considered for acoustic noisce measurement.

3.9 HRIFPRKIPMEFEA: 2448 Final evaluation and release of type
certificate: General

BTG H 2 AT ORI B 2 TN A8 45 10 0 15 TR
The purpose of the final evaluation is to provide written evidence for the conclusion of the type certification.

I VTR B RO SR | 1A ASTHR AN T e e B AT MR IR o IR TR T SO 1 e DL S R AR 25 SR 2
FFE MR BB TR SRR LG B4R IRTE AT T L A R B & KWLSCA EAT i %, DARA S Ho 5 175 & i
VPR S
The final evaluation module provides an overview of mandatory and optional modules. It will also identify whether
the design documentation is complete and whether the type test results meet the relevant design assumptions.
The final wind turbine documentation, including drawings, specifications and manuals, will also be reviewed to
determine whether it conforms to the manufacturing evaluation and design calculations and assumptions.

o ORI E TR S R, R R A B A R
If satisfactory evaluation results have been achieved, a final evaluation report will be issued.

RV AR S R0 5 BT BV O S H SO AR . RS — I ST VRIS B e BRI PG .
¥ o T B AR 45 RS 15 5 B ST T R SR — B TR A
The final evaluation report will contain a list of references for all supporting product documentation. It will contain

an assessment of the completeness of the detailed documentation. It will also include an assessment of whether
the type test results are consistent with all relevant requirements in the design document.

R SCUE P R AT 2 T R I R 0Pl . Rk 2 T UGE R S0MIE R G R AT L AGE, IE-BAERINA 5
B (RAESAME) , HiEH T 25w s P — Bt e 5
The issuance of the type certificate is based on a satisfactory final assessment. A type certificate will be issued
in accordance with the selected type certification scheme for certification with a validity period of 5 years (unless
otherwise specified) and applicable to issue the conformity statements of the completed modules:

o WP EEAEPEY Design basis evaluation

«  %iti¥fH Design evaluation
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«  #i& 3P4 Manufacturing evaluation

« AL Type testing

o  MEENMA (FTiE) Type characteristics measurements(optional)
o FEREBETHFEAS (RTiE)  Foundation design evaluation(optional)

o EEREHDGEIERE (T%)  Foundation manufacturing evaluation(optional)

3.10 B IFP LY. A% Type certificate maintenance: period of validity
ML GRS A BARE N 5 4F, BRAEIEECY R HEE .

The period of validity of the type certificate is usually 5 years, unless otherwise specified by the specification or
the authority.

ol R/ IE B NG XSS, GEHE ARARYE 1S0 9001:2015 AIEMR R 1B SRR EUAE i, ik

IR DA R RS R B sCUIE B SR AR o DAIE B AN IR -5 KUMLAF & 2 3V GIE BT (5 FH O bs v A B SR AT G 1 BT
H1Yf. TOV NORD FHARHE 1SO 9001:2015 o filith i (i A4 R HEAT UUE FIVIEALAG B2 AT DS F 61 3% DA S SRER
AT IR .
For the manufacturer/certification applicant's obligations, the certification applicant shall take appropriate action
in accordance with the requirements of the ISO 9001:2015 certification system to address complaints and defects
that prevent compliance with the type certification requirements. The applicant shall record all complaints relating
to the wind turbine's compliance with the standards and requirements used for type approval. These records and
records of actions taken shall be available to TUV NORD and certification bodies certifying the manufacturer's
quality system under ISO 9001:2015.

SR AL TR TR ()1 75 LA SRt BT AT S S R T R 2SS & TOV NORD,  AFAFEZAMRAT— K.
These records and reports of measures taken and minor modifications to the design shall be submitted to TUV
NORD at least once a year.

KXty R FUVEAN AR SO A AT B RS e AR S7. BIV I [R) 1 e A& 5L M) 1) B A7 SO A — AR R AT 4
B, AIMGERFAY R A UEF . 728 TR 280W P et EEFR L 5 (1) XL A BE LA tH e A AT A 78, B IET
IAEHIE B BT RR T . SRR AR DGR 4E 4 A S, DAL AT TOV NORD HEHERI R TFS 4. Tk T4
AL, UEFS R IE N SR AT AT
Proposals for significant changes to the design, procedures, specifications and other documents should be
reported immediately together with all documents affected by these changes in order to maintain and extend the
type certificate. A random sample of each type of wind turbine is studied during the validity period of the type
certificate to validate the manufacturer's design program, the maintenance and implementation associated with
the design program, and the design parameters initially approved by TUV NORD. The applicant for the certificate
shall provide access to the wind turbine selected for inspection.

— HAEB A FH R 2 B 1) QR FOAER N U AATAT 22 AR S S il b, LR Sl el i P 22 4 2
TOV NORD. X J- b s K FEdfali#ieh, TOV NORD R RE2x BESRAUEAS A 5 X F s s Mo AT AR VG 73 R B IE
Tt TOV NORD 23 WHIE A5 RFIE N SEAE RIARE 3 R 24 T8 B AT VP ik LARA DR 2 =UE 45 7T DAYERe HA Rk
Once the certificate holder is informed of any safety-related accident or failure of the installed type certified wind
turbine, the certificate holder shall report the accident or failure, root-cause analyse and correction actions to
TUV NORD; TUV NORD shall do the evaluation for the root-cause analysis and correction actions to verify the
validity of type certificate can be maintained.

A S b 1A, DL A IEFE B A PEAE (AR SS) , TOV NORD ik i 2 15 s B RAE 15, EF 92t 1 i

A IERE . EHACRNNA R IR R AR A e fliE e, R385 o
PRA—4F, RESE 1 A ERS Rl £5 3] TV NORD fftkiE.
TUV NORD will decide whether to suspend the type certificate until satisfactory corrective action has been taken
based on the accident or failure assessment and the assessment of corrective action (if relevant). The suspended
representative shall not advertise, sell, manufacture or install the fan according to the suspended type certificate.
The maximum period for type certificate suspension is one year, as long as the certificate applicant's corrective
action plan is approved by TUV NORD.

AR AR B R = A IEFE T, Tl S i B SRR B e], 285 5 2 2 GRS B DAL oK i 5 45 213
.
If no satisfactory corrective action is taken, the type certificate concerned will be withdrawn and the certification
authority issuing the type certificate will be subsequently notified.
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CERE BT AL R, i1 TOV NORD 28 AGIAIE SCAF AU ZER JH3E TOV. NORD.
In the event of revocation or suspension, the certification document issued by TUV NORD shall be returned to
TUV NORD upon request.

3.11 B EHINE Modification and recertification

FEX R TR AAE-B R RBLEAT B IS T, RA BB SGE AN SR B 1 2R, s B B 2 2y
P R SR B A AL T3 F BT ARVE bR HE SCVERIVE R N, A S VR KL EAT B 5. L2 F 28 B AR T 6 RV 1)
VAN, AL IR TR AR e
In the case of modification to a wind turbine for which a type certificate has been issued, modification to the wind
turbine shall be permitted only if the modification does not change or affect the main characteristics at all, or if
the modification is within the scope permitted by the applicable design specification or standard. When the
change of model is within the allowed range, the manufacturer of the wind turbine manufacture still needs to
report the replacement certificate.

R FRANE, DL RS SR ZER LA AT B AR Bk v- s, AT ARl F 24T i R S, IR SR
AR AE S . B ORI R 3G B AT DLAS SO g AT B QB2 7 S SR i Y ik 5
According to the above, any modification listed in the bellowing is exceeded, a new supplement design evaluation
and type testing shall be done for the turbine type certification, and the type certificate will be revised. If the

modification in the bellowing is not exceeded, the new type testing can be omitted, but the reviesed type certificate
is required:

. BT HRAMRAAL KT 2% a change in rotor diameter of more than 2%
o BEFEESE AR KT 2% a change in rotor rotational speed of more than 2%
o ZERGINEITAIE a different design of the safety system
o PRHIZhERHH 77 AN a different way of limiting the power output
o A T A 3 A modified blade profiles
o B S E % KR D modifications which lead to a significant increase in the load
spectrum
o IHEHH B T 5% increase of the power output by more than 5%
o SFRMLE AT 7 HEKAEH major changes to the wind turbine design.
TEIE FIARAEZESREL TOV NORD YA LEMIEN T, HERARH AT 2 5 80K B EHHAE

Significant changes may result in the need for recertification if applicable standard requirements or if TUV NORD
deems necessary.

TEUEFS A BOAP,  an R 522 e so@ T B T slobr i B B T A G2 sGIE P i HAh 225K, TOV NORD AT LA
FORE NI
Within the validity period of the certificate, if the national authority or the applicable design specification or
standard sets other requirements for the type certificate, TUV NORD can request recertification.

WK e R UEF 260, TUV NORD K BESRAEFS 5 # LE ML (KN [] 3 SRS 4 IEA T A S L«
If the type certificate condition is not complied with by the certification holder, TUV NORD will require the
certificate holder to take actions to rectify the non-conformity within the specified time.

W ROR BER B R R IERE Bt  Prid S 2 SR e gl 2512 8 sCE S B VA E LR oK 6 J5 15 31
.
If no satisfactory corrective action is taken, the type certificate concerned will be withdrawn and the certification
authority issuing the type certificate will be subsequently notified.

FERRI SR RIS OL T H TOV NORD 25K HIMIESCPFZAL AT TOV NORD BESREEAT JiE
In the event of revocation or suspension, the certification document issued by TUV NORD shall be returned upon
TUV NORD's request.

FERUE-BAROAN, X027 bRtk DR AR Y% M AR 1 8 B SO 75 22 0 TUV NORD #EAT VAl . 4
REH W —TUETT X TZal AIE R B TE B EA 8 52, R FFHAEFRAY, AR AT KM LIEAT B
/ERE TP . TOV NORD Ky b b o) 15 V50 0 5 P T St i W AR 1) 3 AR 5 )
Significant changes to a reference standard and other emerging industry knowledge will be assessed by TUV
NORD during the validity period of the type certificate. If it is judged that a revision has an impact on the integrity
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and completeness of a certified \_/yind turbine, the wind turbine will have to be modified and/or reassessed in order
to maintain its certificate type. TUV NORD will determine the transition period and guidance for implementing the
new version for each individual case.

3.12 [FAAAIERMEN: 2548 Principle of using type certificate: general

RIAGEFRIEHATTZS TOV NORD RN R 4475 . tb4h, AR A SR R4S 1 1R SV BOR SR AL
i
The use of type certificates should not bring TUV NORD a bad reputation. In addition, misleading or
unauthorized statements regarding type certificates are not allowed.

RIAGEFLE TOV NORD VAUERUFZ % A g Firffi e, BORAE TOV NORD 25 ANk i e, RAR T4
RFIER > B E S % . MEER AR KRR S, Bua N T MR e SA R ]
DU FRY 7 it 7 A A ™ it R B 5
Type certificates are identified in annex A of the TUV NORD certification procedures or in the TUV NORD
terms and conditions and are used only for type certified products or for reference. The use of type certification
should not mislead or give the impression that a type certificate contains not a type certified product but other
products.

YRR T BN B AR B RIARHS, 0025075 B 22 3 R SO (147 5 i 5| FH 1R B 1) 228 S04
When the type certificate is used in brochures, letters and other printed materials, it must state the specific
reference document cited by the type certified product.
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ffs% A: BT IO SK
Annex A: design documentation requirements

X Er 2T IEARHE TECRE 0D-501 8% TEC  61400-22 BEAT Weit-3PAE IS, AL HiE A\ 75 B HE A1)
T3 K LA BOAR SR BT SO S 5K
This part is about the requirements and documentations for wind turbine design which the certification
applicant need to prepare for the certification scheme of IECRE OD-501 or IEC 61400-22.

A1. #iHEMSCES design basis documentation

BT A 75 EE 0 8 T A IR . BERITTVE, XS TR AT ORI & 2 B OCH B, BN,
1
A design basis shall identify all requirements, assumptions, and methodologies that are essential to the
design and design documentation, including:

- PG AIFRHE

codes and standards;

- WS, e, TTEMRE, PAK:

design parameters, assumptions, methods and principles, and

- HARER, flhn. s, S, LRAEE T, DURIRERIZ4EE;

other requirements, such as: manufacture, transportation, installation and commissioning, as
well as operation and maintenance.

HEOIHE R — 8%, AN E B MESR, BIEWHhE R AL, LA, fln:
The choices, supplementary information and deviations relating tothe design issues shall be clearly stated
in the design basis, e.g. for:

- SN S

external design parameters
— BT T

design load cases

= 38t DR KR DA B A Ay PG R 5

load factor and load reduction factor

- BT MORHI R 2 A R AL
local safety factor applied on loads and material
= T AT B DA S
urability of simulation as well as number of simulations

= B PRI 57 vt B ar M S 3BT (595

ultimate and fatigue design load/response analysis methods

- WA RIIABIRAT

environmental conditions related to installation

- e AV AR

inspection scope and frequency;
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- B RGN TG G, UL

target lifetime of components, systems and structures, and

- R R G EK

requirements for condition monitoring systems.

m HERTHR . B

Design documents and materials shall be submitted

T B4R
Drawings
geometric data

ik
Description

AU ]

Specifications

SES

Schematics

KA, 8 RAG J&
General turbine characteristics,
configurations and layout

\/

\/

KB BRI S A KRS
Turbine description and general
specifications

FEMGREEE O E
Major component weights and
centres of gravity

AT I PR A
Operational limits

HATERS
Electrical power system

AMER AR RN T S
External conditions and design
class

FIrR FH BRI AR
Codes and standards

3% FH 0 AL FR Al R
Co-ordinate systems

A.2. it ¥ 1% Design control evaluation

HAZ AR BT HRAZ B B BT . BOTHE IR RIIZEK
Review the quality management procedures of the control design process. The design control system

shall require:

- 7% 1SO 9001; comply with ISO 9001
- BFEESCOHES], DMELERTA T S R ST BT IRAS .

include control of documents such that the revision status of every document is clear to all

parties.

B HRERTHR . B

Required Design documents and materials

AR NEES
Drawings
geometric data

i3
Description

TR 5t

Specifications

SES

Schematics

FF6 1SO 9001 F AR AN 2R 33 B
Document description and
organization in compliance with
ISO 9001

A.3. i3ty design documentations

BT SR AL HE:
HZ-W1-215(R04)
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The design documentation mainly includes:
1) $a &R 2 45; control and protection system
2) #a M #fi Tin; loads and load cases
3) &M F; rotor blades
4) PUM L 45k 3544 machinery structures and structural components
5) HA#ME; electrical components
6) #hE; housings
7) HmEEHESR (AJik) ;  foundation design requirements(optional)
8) #illi&ZI%; manufacturing process
9) iz%ib %, transportation process
10) #3598, installation process
1) BT R 4E4 D%,
12) A4, personnel safety

maintenance process

P EER BRI BORE W N &R GE: AE AR A
The required documentation is shown in the next sections (note: if the item is not applicable the information
may not be filled in)

A.3.1. EHIFILREY RS 1EE control and protection systems

i AR IEHA ORI RGN DI REIE, 2%, BRAFAAES BRI S, R R G I H i P A )
R, DAEPEAG . 755258 IO BURME W T 77 A% BT a) 1 3«
Need to provide for evaluation: control and safety protection system function description, installation,
operation and maintenance manual; Main circuit diagram and control circuit diagram of electronic control
system. The required documentation which has been marked with tick can be found in bellowing table.

B HRERTHR . B

Required Design documents and materials

4 . - %
R ST N Wi | seERs | ER
Drawings ; % o .
. Analysis i Specificati | Data Schematic
geometric . Description
data calculations ons sheet S
TEA )42 I R AR R \
Detailed control logic flow chart
P AN CRA R 2 J
Control and protection philosophy
BATHE N
Modes of operation
i RGP N N N
Control system software
AT RAT FRRCAFZE ]
Software release and version \
control
BE R N
Set point list
BA | i . Wiy | R |
Drawings . Eiipa - .
. Analysis L Specificati Data Schematic
geometric . Description
data calculations ons sheet s
AR A s N N N
Remote contol/monitoring
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R ARG IZ R N N

Protection system logic

AR RS (4K, A siFERL
5 D) N N
Electrical control system(structure,
starting and stopping procedures)

KRG
Fault analysis v v
TR RGN S5 N N \

Structure of protection system

TARFESAL FEF R
Y, AR & AR AR RS (X
€, BIRHEEL O

Description of safety concept and ‘/ ‘/
component specifications including
transducers and sensors(settings,
time constants...)

HIZN RS (L, KR, H13)
EiialliES D)

Braking system(structure, time \/ \/ \/ \/ \/
constants, characteristics, braking
torque curve...)

HZh R G (S5, WHEHE, Hls)
EHiWALHES D)

Braking system(structure, time \ \ \/ \/ \/
constants, characteristics, braking
torque curve...)

F S AN
Electrical and hydraulic circuit \/ \/
diagrams

Condition monitoring

ZAETFM N

Safety instructions

LB Al N

Overspeed sensing

T e/ F U N

Overpower/current sensing

PRzl N
Vibration sensing

< | 2| 2| <

HaER N

Emergency stop button

R RGN (DR
R, AR AR ZH0
Supervisory wind farm control N
system(remote control of power
output, pitch/yaw control
parameters...)

TR N
Test plan

A.3.2. EiAE LI loads and load cases

BT F IR 0 U R BE 8 AL U UEATUAG HEAT SR SZ 0 A (A aCER it . 3RS IR I, Bl 2

fE FRAZ Bt T
RO, TR R, LSRN, ELan:
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Description of loads shall be provided in a format that enables the certification body to carry out

independent analysis. The load values submitted shall be accompanied by the load case description,
description of calculation models and input data such as:

— SENHER IS

Parameter values relating to aerodynamics

- GEHRHIEE

Structural characteristics

- P R GRS HUE

Parameter values relating to the control system

B HRERTHR . B

Required Design documents and materials

EI4%
Drawings
geometric
data

ST
Analysis
calculations

Ejiipa
Description

U L

Specifications

Data sheet

T

Schematics

MREA €T
Test data

—E Rk general

Rl & #
Wind farm configuration
chart

thHeE (Bl H5, 3
SR, TAEE, T
%)

Site data(e.g. enbironmental
and marine conditions,
dynamic viscosity, air
density, salinity, sail...)

FT A G5 AL A I S5 B A
NIEE, [5G 455 FRH e R %L
Biltn: #7, M, 13
B, SCHELN,.D
Mass distribution, stiffness
natural frequencies and
damping factors for all
structural components(rotor,
blade, drive train, support
structure...)

YVIN 1O | e KGR
Cut in/cut off/rated wind
speed

ey | R B

Rotor/generator speeds

MUt / H <A

Mechanical/electrical losses

KENEE BEhE, [
AR, ARG ) R
Generator data(rated power,
synchronous speed,
nominal/maximum slip,
relevant time constants)

BlUAE /MR EdE OiigE, R
sf, O

Nacelle/rotor data(mass,
dimensions, centre of
gravity, etc.)
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SR (lan, RA
FRIALTF 22D

General analysis
approach(e.g. co-ordinate
system used)

REGHNBHEBHIR

System dynamics model descri

tion

HHZ

Degrees of freedom

AN S A
Mass and stiffness
distributions

SR EEE CGRAL, MRy
JUERTTAR, F 71584, B
Aerodynamic inputs(airfoil
tables, blade geometry, lift
and drag coefficients...)

Jey i 4 A A

Partial safety factors

\/

\/

geometric

KI4%

Drawings

data

SIS
Analysis
calculations

ik
Descriptio
n

FkE U6
Specification
s

Kl A%

Data sheet

SFS

Schematic
s

WA H
Test data

THEAR R IRIE

Validation of calculation models

i
Analytical

(v 0 Al L A

Comparison with test data

RGN EZER R 3h A R N

=
Z|

Dynamic behaviour of the system and of individual major comp

onents

Campbell &
Campbell diagrams

\/

B [ e
Spectral/frequency plots

\/

ML YR B AT A
Mode shapes and
frequencies

ot AN & ) b A
Comparisons between
predictions and
measurements

£ MR
Load cases

AN R (9 55 3 r (B2
M, Fhse, WA
B, A RED

Fatigue loads for several
turbine sections(tower
sections, main shaft/hub,
blade root, blade sections)

AR AR PR Ay (M4
M, Fhsew, HAER
B, A RED

Ultimate loads for several
turbine sections(tower
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sections, main shaft/hub,
blade root, blade sections)

AL RN Ak T 2T ) S
JR AT R P

Markov matrices for drive \/
train and blade section
loads

A 2y e AR AR 2l 7 B e 14 28K
fiF /A i (LDD)

Load duration distribution \
spectra(LDD) for drive train
and pitch bearing loads

BT \

Tower bottom loads

ISONUNAE - i)
Maximum blade deflection \/
analysis

G SR (g4 a)D
Critical deflection \/
(blade/tower)

JORBR J

Failure modes

KA 2 (Bl g R
HAER], WA HES,
&) N
Turbine controller(e.g. block
circuit diagram, input and
output signals, etc.)

A.3.3. XE M A iFfh rotor blades

RES I BB SCRS IE A5 Ui, ih . BIGORBTETHR A R,  H Al w] DL B/

W, ERMEIER R SO AT A s B v 2R IR BT A i -

The design documentation for a rotor blade normally consists of specifications, description, drawings and
design calculations. It may also contain measurement/test reports, diagrams and parts lists. The

documentation shall clearly identify the design baseline and confirm the basis for the design.

R RS A RIEE, HELRTH, Biln.

The design documentation shall contain sufficient information for the evaluation, such as:
~ HE. FRERIZE R Codes, standards and references
- BT AR N () AP ER S 1F: Design loads and relevant external conditions
- W1 RGURIL %At Influence of adjacent structures and components
- ARSI AIEAE IR Influence of adjacent structures and components
- FPRIAIYEFIR. 77 Influence of adjacent structures and components
~ MERFERARIRFE T Influence of adjacent structures and components
- AP AR Influence of adjacent structures and components
- #iEFFE; Materials and permissible stresses
- ANEMEIFRIF; LLM Tolerances influencing the design; and
- JREEHIFEF L. Quality control procedures and levels
B RERTHWIE . BR
HZ-WI-215(R04)
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Required Design documents and materials

K4

Drawings

geometric data

SIS
Analysis
calculations

Eiiipay

Description

FAE 1 B

Specifications

WA H
Test data

Ey Al
Structure

\/

\/

T

Blade connection

PR R EE (44,
B, IR

Data of materials
used(fibres, resins, foam,
etc.)

JIRGE €
Geometric data

e N 3 7 M

Extreme stress analysis

57 153 W

Fatigue stress analysis

B I #

Modal analysis

FasE PERL 773 #

Stability stress analysis

< | 2| 2| <&

EPR

Production sequence

I RS
Root

T IR

Blade/hub connection

LIS
Aerodynamic brake
mechanism

BRI it

Material and blade tests

A.3.4. WIBRFIZ &4 344 Machine and structural components

A% P AR U S g AR A FR et 94
The certification body shall evaluate the design of all load-bearing machinery structures and components
of the wind turbine, such as:

- B (IEeEO | BRAFRRREE K (VLRI

Casted, forged or welded structures

- MLAE 2
Nacelle frame
- A

Tower

- AR Gt 5

Pitch and yaw systems

- RSS2

Bearings and elastomer bushings

- Wi AH;
Gearboxes

HZ-W1-215(R04)

59



- Izl B S A UE R

Brakes, couplings and locking devices

- BRI LSRN (R A

Bolts for connecting these structures and components

~ WHI RGN ARG

Cooling and heating systems; and

- s RS

Hydraulic systems

N FERLWEI R, RN

Required Design documents and materials

EIS
Drawings
geometric
data

SIS
Analysis
calculations

Eitipu
Description

HUR L]

Specifications

Hm R
Data
sheet

KES

Schematics

MR %L
#
Test
data

—RELR
General

S N

Assembly drawings

MR

Material data

& 535 B AL 5 B
CEFEE RN, 3]
P 2E, L3Nk,
D
Gearing and drive
train(including
generator, brake and
couplings, ratio,
inertia)

B BN AR L N

Drive train dynamics

GRS

Hydraulic system

BRERG:
Pitch system

3z

Drive

SER

Power supply

K

Bearings

AR e
Pitch lock

< | 2| 2| <

ERRAL

Connections

<L | 2| 2| 2| <

\/

< | 2| 2| 2| <&

SEIS
Drawings
geometric
data

SIS
Analysis
calculations

E{HBEN
Description

HUE L]

Specifications

Hm R
Data
sheet

SFS

Schematics

TAAEL
5
Test
data

B#E.
Hub

gE N

Structure

Teeter 24t N
Teeter system

HZ-W1-215(R04)
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TR RG (BFFER
D

Pitch
system(including
power supply)

OB S 4%
Hub/low speed shaft
connection

TRl
Low speed shaft

4
Main shaft

F 5K

Main bearing

il 7K e

Bearing housing

FerpiesE

Rotor lock

< | 2| 2| <

IR Ah A R
Coupling

< | 2| 2| 2| <

il

Bearing lubricants

B e I

gy B
Gear box

W AE

Gear box

A SCHE S5

Torsion support

X8, HhkiER
ik

Connections to main
frame, bearings

RERGIINI RS
Cooling and heating
systems

YR -
High speed shaft

BB 4

Mechanical brake

e E I
Coupling

HLEE:

Frame

EHLLE
Main frame

\/

ESES
Drawings
geometric
data

S MTIT
Analysis
calculations

ik
Description

HUE L]

Specifications

A ETE
Data
sheet

SFS

Schematics

MIEEd
5
Test
data

KBS

Generator frame

\/

\/

\/

HENGEEREL K
FHBE S R B
PN

Connections main
frame and main frame
to generator frame
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(B S2E

Yaw system

Jxzh

Drive

Sk N

Bearings

AT Bt 2 e B N

Yaw lock

< | 2| 2| <

b N

Connections

7.2 P
Tower

“hK N N \

Structure

HEab N N

Connections

A (LD
Vg
Dynamic analysis of \/
the tower(with
turbine)

HRE T N

Earthquake analysis

YR 4% DL KB IR ()
R BR 437 AR 55 43 Hr
Extreme and fatigue
analysis for welded \
and bolted
connections of the
tower

I THEZE AT 1 X
WA IR IC 5 Hr
Finite-element- \/ \/
analysis of door
frame and other
openings

BiJi 24t
Corrosion protection \/
system

OSSR
Cable twist \/ \/ \/

H 2 B N \

Cable suspension

Mekh, P&, HER
Ladders, platforms, \/ \/ \/
elevators

A.3.5. HSEHHFHTEL electrical components

R I B R BT, B
The certification body shall evaluate the design of all electrical components of the wind turbines,
such as:

- KHHl; Generators
- Ak #%; Transformers
- A28, Converters
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78 BRI e &
JFIARP 25 E ;. Switchgear and protection equipment
28 F1 S 22 35 158 %3 LA Cables/bus bars and electrical installation equipment

TR FRL

Required Design documents and materials

& Hith; Charging equipment and storage batteries

B4R
Drawings
geometric

data

G
Analysis
calculations

fifiik

Description

AR 1 B

Specifications

s R A
Data
sheet

SFS

Schematics

MR EL
£
Test

data

—RER

General

BAE G2’
FRIFEA HL D 26 %)
Single line
diagram(basic power
circuit with safety
devices)

AR AR 2
Bt AL, .0
Character parameters of
electrical
components(positioning
drives, generator...)

Tl AR T RE R
RFNGES T
Functional descriptions
and maintenance
instructions

LA

Power circuit schematic

FLER AL RO B
O ¢[:N

Data of short-circuit and
overcurrent protection

gear

REURERE, BIE5HE)
FHL %

Electrical systems
diagrams(incl. auxiliary
circuits like cranes, lifts,
etc.)

EIS
Drawings
geometric
data

FakiTman A
Analysis
calculations

fifi ik
Description

RS i

Specifications

e
Data
sheet

KES

Schematics

MIREAs
£
Test
data

FHAHE R (AR
i, PR EENEA
W)

Part lists(incl. sensors,
switches and all
important electrical
appliances)

MAHERS . KER
4
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Emergency power
system and fire alarm
system

7oA AE 2
Charging equipment
and storage batteries

H A B R A (A
Summary of electrical
measuring equipment

45 1IEC 60034-1
BT MR A SR
Records of routine test
according to IEC 60034-
1

U

Power converter

HL4
High voltage cable

KHHL

Generator

HAERE
Connections to
generator frame

LK

Generator bearings

RHRG
Cooling system

B
Capacitors

e R o e
High voltage
disconnection device

i L 20 W B
Low voltage
disconnection device

oA R A
Medium voltage
transformer

AR 2 R A2 IEC
60076-1 A Aikde 22 5%
Type test records of the
transformer as per IEC
60076-1

PRI T (RGBT &
X, WEEEFSA, &
A, RN E I
)

Earthing and lightning
protection(incl. lightning
protection zones,
lightning rods and
conductors, earth
electrodes, location of
bonding bars,
connection to separate
buildings)
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A.3.6. #FERPEfE Housings
HAZ A AN R BT, Bl

The certification body shall evaluate the design of all housings, such as:

IR, A1 Spinners, and
- MU¥EE; Nacelle covers
B FBERIMEIEOE. BE

Required Design documents and materials

parts, bolts and fibre
reinforced plastics, etc.)

4% Vi inan FA% 1t 1 LiFS TR K
Drawings Analysis Specifications Schematics Test data
geometric data | calculations

TR AL J J J

Spinner and nacelle cover

Ghr CBPRL, Bibdy, &

D

Enclosure(materials, design \/ \/ \/ \/

details, general view, etc.)

W oy A CARGE ), I8l

LTYEXGR IR

Extreme analysis(for steel \

A.3.7. B E1HER foundation
NAZAKPEAE 16 & T FE il 22258 I3 T A AR M 1 3 S R RS FE Rl K pr Sy AN 2k, X s I A N

AL BT SR e H

The resistance and flexibility of the foundation shall be evaluated on the basis of representative soil
conditions at the site suitable for foundation installation, which shall be given in the basic design

document.

N FERLMEI R, BN

Required Design documents and materials

steel: diameter, shape,
number and position of
bars)

K 4R It Eiiipay FURE B LiFS
Drawings Analysis Description Specifications Schematics
geometric data | calculations

e8]

Structure v v

WitSH N N

Design parameters

B

Materials v v

TR BT R TR B

Derailed presentation of the \/ \/ \/

reinforcement plan

eg CHREIRRSE, EHiR, T

NI E = (DA =W)

Reinforcement(type of N N N
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WEIRANFERL R R (PR AN A3
B H IR AR

Analysis of tower to \/
foundation joint(embedded
steel or anchor bolts)
i, s
Construction, transport and \/
installation

A.3.8. #liE 8 manufacturing process
S R BE 4 IR LT SR BB 2ok, fefiliG k. SREMKCHHIE T, FEMR.

Verify that wind turbines can be manufactured according to the quality requirements specified in the design
document. Manufacturing processes related to quality need to be described.

B FERITHBCIICE. BR

Required Design documents and materials
(S M ik FHA% 15t B kg | KR
Drawings Analysis Description | Specifications | Data Schematics
geometric data | calculations sheet
RIEHTE J
Purchase specifications
i3 FL v N
Manufacturing
specifications
ERIEEEED N N N
Work instructions
B IR v v
Quality control
procedures
il i A v v v v v

Manufacturing manual

A.3.9. iz#i bR transportation process

12 SE X B AL RE RS A IR T SO IR 2EK, s
Verify that wind turbines can be transported in accordance with the requirements of the design
document above.

m BERTMOB O, R

Required Design documents and materials
K 4R Vi inan Eitipu FA% 1t B Hmkn | BE
Drawings Analysis Description | Specifications | Data Schematics
geometric data | calculations sheet

FOARMTE
Technical N
specifications
PR Hl] B 458 2 £
Limited environmental \/ \/
conditions
MRS

Work instructions v \/ v
i IR Y
Quality control \ \/
procedures
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BT

Transportation manual

A.3.10. ZZET 7 installation process

s ML B B A 2], 5 BRIk 2 3R P Malis AT .
Verify whether the wind turbine design is thorough, taking into account special installation procedures

and commissioning.

B HRERTHR . B

Required Design documents and materials

KiFiis It Eitipu FA 1t B Hmkm | BIR
Drawings Analysis Description | Specifications | Data Schematics
geometric calculations sheet
data
TR
Installation v
specifications
TR
Work instructions v v \/
JR AR AR Y
Quality control \/ \
procedures
O V v v v v
Installation manual

A.3.11. 43T Z maintenance process
SRR SE R, IS RRRAET 27 .

Verify whether the wind turbine design is thorough, taking into account special maintenance

procedures.

m FERR O Bk

Required Design documents and materials

L3I AR iIRa A Eitipu FA% 1 W Hmkm | BIR
Drawings Analysis Description Specifications Data Schematics
geometric calculations sheet
data
ER(EEESH
Work \ \/ \
instructions
AR P
Quality control \ \
procedures
YE4 T
Maintenance \ \/ \ \ \
manual

A.3.12. A\ %4 personnel safety

BAZ BT SCRS (AR, RS AT LD sR AN B 05T, 2 T AF A B A B B I A ALY AR HE -
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Review design documents (drawings, specifications and instructions) for personnel safety,
compliance with design standards and additional specifications and standards.

B HRERTHR . B

Required Design documents and materials

EI4K g iinant ! ik FUAK ok | BR
Drawings Analysis Description | Specifications| Data sheet | Schematics
geometric data| calculations

ZAETFM N N N

Safety instructions

Je8s &, HEHH, s,

TE, BE, %F, BHEA

Climbing facilities, access \/ \/ \/ \/

ways, passages, platforms,

floors, hand rails, fix points

HEL Y

Lighting \/ \/ \/

By 1k ok

Fire resistance \/ \/ \/

Rl J N N

Alternative escape routes
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fHfF B: RZGAEUE A

Annex B: Sample of type certification certificate

WHARNMRG

ARAHzRunm
RAHRUNMYN
BUEEHCH I, NLAR

SHW XXXXXXX-XX-D-GB, Rev. 0

SHW XXXXXXX-XX-T-GB, Rev. 0

12345677, Rev.0

SHW XXXXXXX-XX -20 E, Rev. 0

bk WIE 1 81:

WXk
GBIT18451.

HIE B IERG

MM R RV RS2
WERO
n

WU UELE
TEM Y. SHW XXXXXXX-XX-TC-GB,

SHW XXXXXXX-XX-M-GB, Rev.5 [ 1%

BT, PSRN ) TR (R TOIRAY: il s b D00 A IR % 22 o] WA ]

B FANEE P
M S

SHW XXXXXXX-XX-TC-GB, Rev. 0

o

(RARBHEZF)
HA (heal, S n % an @it % ns)
0130 0018 bat9E BT . RS AL L

T IR

A ABRAL AN 1 89 idat MR IR SRR & 4 2 SRR YA S B, W, XXX

XX120/2500". TOV NORD(HANGZHOUJE V| 20yy-mm-ss
YLHLRY ) it 1) (B - i RS 8 TUV
NORD(HANGZHOU), E ¥| 20yy-mm-ss

B ) RN i1 PSRN TR AR X 4 2T 8 3 AU 1 2 B TUV
NORD(HANGZHOU), B | 20yy-mm-ss

M. EE. R IR 07

8l 20yy-mm-dd. fRVE 20yy-mm-ss

HACTEEENL Y. TUV NORD(HANGZHOU), BBl 20yy-mm-ss

GB/Z25458-2010 “J, ) MMM GMEGE MW 22 PFY, BB EN. 2010-11-10

1-2012°F00 R NREL @it SR, R EW. 2012-05-11

VAESEN N 1-5 00U T LA | AR,

o HIAREAT],

WAE B AW & 20XX XX AXXE .

(Bl GB/Z28458-201016.5 (L A9 TR i Wi 37)

V S
CNAS PRODUCT
v CNAS C183.P

310019 (R essey

WM. %-1-8

Rev.0
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fHfF C: L) BiERIERE ST B K

Annex C: Factory quality assurance capability
requirement

D ORAEA B A 7 B OIE ™ it 5 AR a6 S 4% BORE it 1) — Bk, ) 2 R AR ST 107 i o B
TRUERE JEER . (AT L) H N, MR BUEAR ) RIS 7= oA, 530S BT E, faf
H—8E. SR, ST KEE B R S 77 G = g o AP i RIS S BAT AR i, BT AR e
2 SRR, L AR A R A S S [F A 5 7 I EEAE, W] LA AR 5 77 i AR = i R
LT B A S BdERe 71, DGR L) A i A AR R EE K 1) 7= i & RE 7
In order to ensure the consistency of the production of certificaiton products with the samples that have
passed the type test, the factory shall meet the product quality assurance capability requirements specified
in this document. During the manufacturing inspection, the being producted or stocked product which is
used for inspection shall be the same type with the certification product to assess the consistency with the
design of production. Neverthless, due to the low yield or irregular production plan of wind turbine industrial
characteristics, when the certification product has no production plan or stock during manufacutirng
inspection or supervision inspection, the similar type of production can be used to inspect the
manufacturing progress to assess the capability of production and quality control of the certification product.
During the manufacturing inspection, the manufacturing capability of the factory shall be assessed to meet
the requirements of the certification standards.

C.1.30 M2 3% Documents and records

L) RS PRFFIE i BRI BRSSO R Ge Ak, DR DR 7™ it ot B A SS Rl R Rl fE AN
FEdile BUETHRIB A St BAR . SEUERE . RN R BRI, PASO SRIIE P i AR B Cb
. L& KRB FEMPATERIE
The factory shall establish and maintain the quality plans or similar documents for certifition products
systematically which can guarantee the related product quality progress to be operated and controlled
effectively. The quality plan shall include the product design objectives, implementation process, testing
and regulations of related resources, as well as the regulations of certified product changes (e.g.:
standards, process, key parts ect.) management and implementation.

7 b BT AR HE B R o B R B — AN, RN AV T 1% i B B KPR K
The requiremnets of the product design standard or specification, which shall be a part of the quality plan,
shall not be lower than the national standard requirements for the product.

L) ST IR SCAF A AR P DAKRE AR STA R ) ST A GOREBEAT AT 2% 43 ) o 3 428 1) 7 A R «
The factory shall establish and maintain procedures of documentation to effective control the the
documents and materials required by this document. These controls shall ensure that:

a) SO R A IR B AN A HE, DA fR o B
the document and its changes shall be approved by the authorized person to ensure its
suitability prior to its release;

b) ST SE SHMEITIRASAF 2R, B AR R SO i) AR TS H -
the status of changes and revisions of documents shall be identified to prevent unexpected
use of obsolete documents;

) BAORLEAE FH AL T SRAFAH ST (A R AR«
ensure that a valid version of the corresponding file is available for use.

T RS IR IO AR IR EAE R R SO RERR S, RS ST SR DME R
77 i AT A RE 2R AIESE
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The factory shall establish and maintain procedures as documentation for the identification, storage,
maintenance and handling for quality records, which shall be clear and complete as evidence of
conformity of products to specified requirements.

JoT B0 SR A TE A R AT PR
Quality records shall be kept for an appropriate period of time.

C.2.lR 51 % Y% Responsibilities and resources

C.2.1 33 responsibilities

H3& ) NCH DT H BRI E . WAE. P HE AT AT AL BB EAE B R AER ] . XA
RIS AR T, HA T R m S - 3% 8
The manufacturer shall have a department which is responsible for daily quality supervision,
verification, product judgment, product releasing and quality information feedback. Such department
shall not be under the control of the production department and shall be fully authorized by the top
management of the factory.

Hoth 5 5B A7 SRR BRI 7E o B2 LA ER ST . BRBCHL N BT, JF B SR AT IR e 5T . HRAL.
The duty and authority of other quality-related departments shall also be clearly defined and shall be
performed as required.

C.2.2 % JF resources

)N A A ZB PR A 7 R TR 36 A 6 AR R Ao A P A B UUEARHE R 77 S 25K s ST 25 AH 2 K A )
PRI, WO A TR N R MBI R ) TR RE P R e L K. R R
W HIFRER
The factory shall have the necessary equipments of production and tests to meet the requirements of
stable production consistant with the certification standards. Appropriate human resources shall be
provided to ensure that the personnel who are engaged in production have necessary capabilities.
The factory shall establish and maintain a suitable environment for production, inspection, testing and
storage.

C.3. R Fni# Hi /% Purchase and incoming inspection

C.3.1 it i 4% %] Supplier control

T R E X SR TG AR AR R A SR R R . VP M H R AR, DR CRAE N A SRAIE AR
72 AR ST AR I RHI 2 R ) RE
The factory shall establish procedures for the selection, evaluation and daily management of suppliers
of key components and materials to ensure that suppliers have the ability to ensure that the production
of key components and materials meets the requirements.

L) REERAT O AL R RO PPN R H B R .
The factory shall keep records of selection evaluation and daily management for suppliers.

C.3.2 KB FME R LL /I UE Inspection/verification of key
components and materials

)R ST FOR AT A I R i A4 ) S B T A AR A 56 B AR UE AR P S I R I AR, DA
PR BE Toas R AR R VE T AU B EE SR . B eas R A RS 260 P 1 ) 64T, tmT DL R R
TeRe BN R IR T, T SO R 5 R R e K
The factory shall establish and maintain procedures for the inspection or verification of the critical
components and materials provided by the supplier and for the periodic verification inspection to
ensure that the critical components and materials meet the requirements specified in the certification.
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The inspection of key components and materials can be carried out by the factory or by the supplier.
When inspected by the supplier, the factory shall make clear inspection requirements to the supplier.

T RARAF RS I BRI RIS % . WA S0 0 3% S AN 3R L A B AR W S A AR B0 B 45

The factory shall keep the records of inspection or verification, confirmation inspection, qualification
certificates provided by suppliers and relevant inspection data, etc. for key components.

C.4 A==t FEz I Fnid #2455 Production process control and process
inspection

TR B A P L HEAT IR, R TR N G B R AR S BE ), I SRR R A AR E
ANBEPRAUE ™ W BT, USR] 58 AR SRR T 2R AR 5 5 B AR = i R TR i K
The factory shall identify the key production process, and the operators of the key process shall have
the corresponding ability. If the product quality cannot be guaranteed without the documented
provisions of the process, the corresponding process operation instruction shall be formulated to
specify the detailed requirements.

PR AR PR AR O IR AR SR, L RARIE AR PR L R E K
If there are requirements for environmental conditions in the production process, the factory shall
ensure that the working environment meets the requirements.

AT, )N I E AR RS HO P SR AT AR
Where it is feasible, the factory shall monitor appropriate process parameters and product
characteristics.

T N NI DR A e AT AE S RTR AU

The factory shall establish and maintain rules for the maintenance of production equipment.

) REAEAE PR IE A B e AT R SR, AR DR i S A S VGIERE B
The factory shall inspect the products at the appropriate stages during production to ensure that the
products and components are consistent with the certified samples.

C.5 BT I FIF A% Routine inspection and validation inspection

T N E R RE ST R BT R 3 AR R IR R, DAIGIE /™ il i 2 E I 25K o A TR e v B
FERIH . WA Tk FESE, FENIRER L. B B4 T R Be A DR 36 22 5K I i A2 AH B
R DA IE SE it 1 ) ) 225K
The factory shall establish and maintain routine inspection and validation procedures in
documentation to verify that products meet specified requirements. Inspection procedures shall
include inspection items, contents, methods, judgments, etc., and inspection records shall be kept.
Specific routine inspection and validation inspection requirements shall meet the corresponding
product certification implementation rules.

BT RIS AE A7 (R B 2 BOR AR P 2k IR i EAT I 100%A0 5, @IS, FREZEFINEFRE S,
AFHE— N T,
Routine inspection is a 100% inspection of the products at the final stage of production. After the
inspection, no further processing is required except packaging and labeling.

BTG B0 E ™ i RRSERT S AR R HEAT R PR R o
Validation inspection is a sampling inspection to verify that the product consistently meets standard
requirements.

C.6 I MR X 2314 £ Inspection and test instruments and equipment
FH A58 RS 1 138 8 B 8 SRS HE AR £, 995 AR A 30 I e )
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The equipment used for inspection and testing shall be calibrated and checked periodically, and meet
the inspection and test capability.

U6 ARG AL AR B LA B AE AL, AT N T2 N BEF R AR R, HEmf A A% Ve 4t o

Inspection and testing instruments and equipment should have operating procedures, inspectors
should be able to operate the instruments accurately in accordance with the requirements of the
operating procedures.

S, W IR IR . PR R R, A R BOE RS L R
The transporting and storage of the instruments, which are used to inspect, measure and test the
product, shall meet the relevant requirements to avoid equipment misalignment and data loss.

C.6.1 B#EFIKL % Calibration and verification

FH T8 58 BT AR (7 S A6 R LR A 90 100 e 4, A% L RE P Jo) SR A o Bl o
The inspection and test equipment that used to ensure the products accord with the specified
reugirements shall be calibrated or verified in a specified period.

R B 7 B 5 2 IR oK [ B v . X EATARHERY, USRI R vy B SC o DU RIS 4 i A 5%
Calibration or verification should be traceable to national or international benchmarks. For self-
calibration, the calibration method, acceptance criteria and calibration period shall be specified.

g BIRSHER S L REARAE A8 PR 7 (1R 01
The calibration status of the equipment shall be easily identified by the user and management
personnel.

JS2ORAF L 5 ARSI

Calibration records of equipment shall be kept.
C.6.2 iz17#: & Operation inspection

X T BIAT R S AN R g (1 B8 bR N AT H W B E R &4, B TIZ T A .. H R TR
AR AR A E ZORIN, N REIE W AR CARIN I 7 e BRI, NI e i R AT
Ko BERITE , ERAE N AR R I Dy BE 2R 80T 75 R BN ) e I
The equipment used for routine inspection and confirmatory inspection shall be done for operation in
addition to daily checking. When it is found that the operation inspection results cannot meet the
specified requirements, it shall be traceable to the products which have been tested in this period.
These products should be retested if necessary. Measures to be taken by operators in case of
equipment failure shall be specified.

B AT R A 45 AR A B 5 i e N 1 %
The result of operation inspection and adjustment acitons should be recorded.

C.7. N&# M H#EH] Control of nonconforming products

L) RESA G SRR, ARENAFEASHKGETRIRIE R E LRI IE, T

Bifeiti. ZaRAE. IR LSS 7 5 S E RN o ) B A B AR R IR B AR AR SIS, RLRAE R A
A AL BT %
The factory shall establish control procedures for nonconforming products, which shall include
identification methods, isolation and disposal of nonconforming products, as well as corrective actions
and preventive actions. The products shall be retested after being repaired and reworked. The repair
of important parts or components shall be recorded accordingly, and the disposition of nonconforming
products shall be recorded.
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C.8. i IRFI B #iHE: Identification and traceability

it | NS R A AFRIC RS, R ARASHRIRAIME VAR IR PR B R IC T DARIEAEAE
PR R AT AR KRG, JF NS T SE B PEE O BRI P A R AR AN 32 B A R SRR
oxof AL AR B B S AR P R T AR RS OR B AR R, NCRIGE 2 1 07 R IR IR RE 818 W) B R a6
GG o X BT IR IC I NE R R VAR AEZEK
The manufacturer shall establish a complete identification and marking system, and shall adopt the
status identification and unique identification as the two marking methods to ensure that there is no
confusion in each link of production and inspection. And the source of main materials and main parts
for each piece or batch of finished products can be traced reliably. If the marks cannot be kept
continuously during the production of important rolling parts or casting parts, appropriate measures
should be taken to ensure that the marks can be traced back to the original furnace number and
casting number. The labelling of finished products shall be meet the requirements of certification
standards.

K P HRERL G 7RI, i DRI T 1R AR B 25 e A 12 ) 2 e P AR 7 B
When using the sampling inspection method, the product which be represented shall be traced by
the mark of the sample.

C.9. AR EF1Z Internal quality audit

LTRSS N B T B B AR, DR BT R AR R A R E A GE S i — B, IRe s
AR
The factory shall establish internal quality audit procedures in documentation to ensure the
effectiveness of the quality system and the consistency of the certified products. And the internal
audit results shall be recorded.

XL VR IC L RN 7= AT A An il BRI, BARAFIES%, HRRVE A N 5 A (S R
PN
Complaints against the factory, especially complaints about non-conformance of the products to the
standards, shall be recorded and shall be input information for internal quality audit.

T EAZ A ORI R, R A R4S e, FEE AT Ie .
Corrective and preventive actions shall be taken for the problems found in the audit. And the records
shall be kept.

C.10. A UFF= i ) —F it Certified product consistency

LT RO A i A RS B R B B BT IR, DU SRR SRR S E RO R
The factory shall control the consistency between the mass production products and product passing
type test so that the products can continuously meet the specified requirements.

LT SRS S R B T AR R RE . S R A LR P AT E R R AR S A AR, AR
AR B CRT AR 2N 55 A SR dE BT & 1k B 2 SRS RE LI — B ) 78 SRt AT S [m) A UE LAY P i JF 3R
FHALHE S 7 AT AT
The factory shall establish the change control procedures for the key components, materials,
structures and other factors affecting the conformity of the products to the specified requirements.
The change of the certified products (which may affect the conformity with the relevant standards or
the consistency of the type test prototype) shall be reported to the certification body. After the changes
has been approved by certification body the changes can be implemented.
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C.11. 8%, #izME7E Packing, transporting and storage
TR AT AR AT RE . W B AEAE IR B AN S 72 S A I A v R

Any packaging, transporting as well as storage environment shall not affect the conformity of the
products to the specified standard requirements in the factory.
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Chapter 4 Certification guidelines

4.1 TOV NORD X HLZZAGES N TOV NORD Wind Turbines Type
Certification Guidelines

WIEE — MR EOR AR, 58 = MR I 115 8 SCROREZY . AR A AR HE PP A 7 i it %
. VEREAERAE
Certification is a complex technical process, according to standards of preliminary defined modules, test,
inspection, the third party body evaluates the conformity of product design, safety, property and operability.

PR T2 T B E M CARARL A e B, AIBE SN 2 MRS (RO 82877 i AR HE D o 28
=T HGRRR AT LA PN T R EN LAY, F 368 BB DA IR ) 5 7o I i A A 7 B 7 d AT A
The evaluation process is based on the established engineering and scientific practices. It can be
classified into multiple technical documentation (which is known as product certification guidelines). The
third party is certification body which is accredited by accreditation organization. The certification body is
taken responsible to evaluate the product design and manufacture procedure applied by manufacturer.

XFFRAL, R B R IEARAE LY B i TR 22 (IEC) CHsRE ME L SR FAT T L)
LRHEBD 5. B IEC Z4b, FEEZFRMEMIA(GL). EE KR (AWEA)M 3 EH X FE b2 (BWEA)
SGHLIET |EC b, 1E LSBT MRAFAA 1 H S bRt
For wind energy, most important certification guidelines are prepared by the International
Electrotechnical Commission (IEC,which is comprised by wind energy industry, academia, research
organization specialists). Besides IEC, Germanischer Lloyd (GL), American Wind Energy Association
(AWEA) as well as British Wind Energy Association (BWEA) have their own guidelines, which has
derived and adjusted from the IEC standards.

4.2 454} Brief Introduction

ARICBERWNEREERUYIAIE S, UG 7 F51m TOV NORD 5232 (1 H T KL Bk P4l L3RS
IERIE B
The purpose of this document is to provide preliminary guidance to certification applicants. Meantime, it
shows the brief docuementation that should be submitted to TUV NORD for the wind turbine design
evaluation and type certification.

NI TEAEEANTTIE, AT X LR R R 73 9 &AM, 2 N GHAE G AN R XL SR . AL
BB R AT RS T SRS
In order to simplify the whole scheme, the guideline has been divided into several sections. Each section
will introduce the required documents which need to provide by certification applicant for structure,
machinery, control system as well as electrical system of wind turbines.

BT SO TE Sk B B F XL AR SR, aX — s YIE IR B2 TOV NORD K55 FE S K% A8 5
FEOL, B2, N RAR S BRI RS Ya L AT Re R B PG T X R L& A T A i
(A 23 15 BT SO R
At the beginning of the design document, it shall clearly indicate the description of the wind turbine,
which is very important for certification. The change of the wind turbine configuration will be paid
attention by TUV NORD. Nevertheless, if the change has great influence to the scope of certification,
then additional evaluation should be performed. This situation applied to the requriements of all sections
for design documents in this certification rule.

T ASCFTR W SO 22k 2T IECRE OD-501, IEC 61400-22. GB/Z 25458, GB/T 35792 H111)
Pk A, RiLLbniE IECRE OD-501, IEC 61400-22. GB/Z 25458, GB/T 35792 it A Ak, AL
HAITHAAEATE X L4k IECRE OD-501, IEC 61400-22. GB/Z 25458, GB/T 35792 V% it SCHFEK .
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R R A T AR AR R AL I SO R 7, AR SR AN BT KR /£ TUV NORD Wi 7 H1ii
WIERIHUA LB 2 5, B 1 DIE 8 SR AEAR S R i SE A VEAR N BORFE R SO A SRS 5 % e F:1)
WAETT 3 RIS 2.3 Wik ) Z MR AARMTEARMR, K LLFTIER) 2. 3 F5 A AUERRHE A .

Note: The requirement of the design document is based on the appendix A in standards IECRE OD-501,
IEC 61400-22, GB/Z 25458, GB/T 35792, which should be fulfilled by appendix A in IEC 61400-22, GB/Z
25458, GB/T 35792. The guideline is not intended to reduce the requirement of design document which
described in IECRE OD-501, IEC 61400-22, GB/Z 25458, GB/T 35792. The general guideline shows the
basic and brief introduction to prepare the document, but does not show all the requirements which are
needed for certification. After the configurations of the wind turbine are confirmed to TUV NORD by the
certification applicant, the detailed requirements for documentation will be told to the applicant by TUV
NORD. If the conflicts are happened between this certification rule and the chosen certification scheme
from section 2.3, the requiements shall be subject to the chosen certification scheme of section 2.3.

4.3 RHUEFEFFAE Wind Turbine Characteristic and Specification

FESEE S, HIEEBARMEA REBUE R, ZHNE., BB EIET KOETEE . BARS. TSR
JETHE KWL 225, HE L H R T ] Dlzﬁ:fﬁi\ O AVBE AR S5 S
In this section, the applicant shall provide some detailed information about wind turbine, e.g. rated power,
reference wind speed, the operational wind speed range in hub height, power system, environmental
temperature range for working, wind turbine class, safety level, rated voltage and frequency range, as well
as the mass, centre of gravity, inertia moment of key components.

IR AR AL TLE IEC 61400-1 SN 2% A4 HR U KU LAR 12 P 25
The above specifications are similar to those recommended contents of wind turbine for external conditions
in IEC 61400-1.

SN RAT BB T SO B E IR BT . USRS . e, BRBE SR A B R AE BT B R

TEAIALE 26 QER NG« it S EAMRWIEER . HREZTRMER, W20 IEC 61400-1 &
THARAET 2 6.3 2% .
External condition in design document should include specified environmental, electrical and soil
conditions. For example, environmental conditions, such as wind speed conditions (normal and extreme),
turbulence parameters, wind turbine class, should be specified in the design specification report. More
relevant detailed requirements, please refer to chapter 6.3 of design standard IEC 61400-1.

4.4 RiE Term

FITE 5 N LR S H L A B SO B R . AT s ds Ak bs R A A B . A
KEZFEMELE, WS IEC 61400-1 H112E 3 5641 IEC 61400-2 1158 4.2 2%, WEHRBIW0T Fridk -
The applicant should define the technical parameters and terms used in design document. The choosing
and specificiton of coordinate system are also involved in this chapter. More relevant detailed information,
please refer to chapter 3 of standard IEC 61400-1 or chapter 4.2 of IEC 61400-2. The example of the
description of coordinate system is given in bellowing.

PEHLARDR 2R L ARG A B AR TR AR Y R A 1 5 AR AR B o IR AL T R, SR SR A il
I
= o
Tower base coordinate system: this system defines the partial fixed coordinate system between the base
and the tower. The origin is located in tower base, coincident with central axis of the tower.

x HEAKCEFER M RECTR MALAE, v B x/z BRI E, 2 BAE S .
The X-axis is horizontal from rotor to nacelle, the Y-axis is vertical to the area combined by X-axis and
Z-axisdownwind, and the z-axis is along the tower axis.
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4.5 e M bruE Standard and Criteria

AT UL HRE SRR IR R T OIE RIARER A A . i, iR HE RS IEC 61400-2 1EN
FEANUEbRAE, W HEE FIREEXNSE T HRWLUE TR A E
This section specify that the introduction and reason of the applied standards should be described by the
applicant. For example, if the IEC 61400-2 is selected as the main certification guideline by the applicant,
then the applicant should provide the relevant information about wind turbine parameters (which can
declare that the turbine is small wind turbine).

BOTHEHIRE R HE 2 N AR A RN BT A2 s (0 o B A R Y o A KRBt AT R IE, 1ES
W, 1SO 9001 H1(#)2f 7.3 %%
Design control procedure: the applicant shall submit the quality control procedure during the wind turbine
designing process. Please refer to chapter 7.3 of ISO 9001 to have some more detailed requirements
about design and development.

4.6 KHLE 4R & 4 Wind turbine components and subsystem

KHENARIERG . T RGBT CFER . I TEC 61400-1 A1 -2 piridk A v oA it
ITRILRGEH 5, Xt BB RGEREAT A PPAl . Dl Bk SO RO AR 73 15 B WX 8 SR 4 ) e
WAL 20715
The requirements of the design documents which are about each system /subsystem or components of
wind turbine are introduced in this chapter. Each subsystem or components should be evaluated
independently after the design loads of wind turbine has been assessed according to the requirement in
IEC 61400-1 and IEC 61400-2. Thus, the design criteria and detailed design for these systems shall be
described according to the bellowing sections.

4.6.1 #ifai A #E w7 147 Load and load cases

BN A B AR RS R B B A BT AT G 5. RS AT R AR IR T A (FEA) it
HAREJ) (CFD) MZ& s
The aerodynamic load is estimated by aero elastic analysis of the complete wind turbine structure. Aero

elastic analysis is the combination of the finite element analysis (FEA) and computational fluid dynamics
(CFD).

MAE RN BTSSR AT, BB AT PR PR MINIBE R RE s, it EREY .
When aero elastic analysis is performed on wind turbine, the structure is analyzed by modal analysis, mass,
damping and stiffness matrix, the vibration model is calculated as well.

FEAGTH AR BN AR AN 2 Nl R S B m o J7 R T2 38h /0, BB A1 3R 4k 1) K0 K3 S 8
WAAEE H RN HUR BRSBTS S SR AR S S, LB 2 AR E) ) s,
A partial differential equation is used for estimating the motion at each time step of the structural dynamics.
For aerodynamics, the time-varying wind farm turbulence and its steady and unsteady effects, the
aerodynamic lift and drag forces of the blade are combined with the structural characteristics to create a
multi-body dynamics model.

NARYE 1EC ArEAERAT AT IR G RS BRI S ) J At . 4 U A B B A AT e AR AR B A L
Br EREE AN, Mt AR ITE SRR (I, B, W, RSN . SCESEEE) IFRS )
PNV ALTINA Ve 8
The vibration, inertia and gravity analysis shall be included in the load analysis in accordance with IEC
standards. All possible vibration models shall be specified as applicable. In addition to the above
information, the report shall contain static and dynamic structural response simulation results of all
structure components (e.g. rotor, blade, drive mechanism, support structure...).

T3 3o SRR F AR/ s A PR A B W A BB A ORI U R R, S W IR E T
All assumptions should be clearly stated through supportive and/or mathematical reasoning. For additional
information about the design document, see the following sections:
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A1 50 FEEILN AL D PAK XML R AH G 5E Lo
The applicant shall describe the environmental conditions that wind turbine can withstand throughout its
service life. Normal and extreme wind conditions (with a recurrence period of 1 year and 50 years) and the
definition of wind turbine class should be described first.

R 2 HE e 8 v L P15 XU M1 28 i I 9 E KL SE 2. b At o . TR R E 28, R
TEPRELRE B2 R B BSOS TE A R R A I D 3G % B2 (PSD) 2 B B fE K &R .
The wind turbine class should be defined according to the average wind speed and average turbulence
intensity at hub height. A numerical relationship among the power spectral densities (PSD) of an orthogonal
wind turbine components, turbulence scale parameters at the hub height, surface roughness and resultant
wind speed must be provided.

AL “Mann 51 ” B “Kaimal 3§ AIFEEOHE AL 2547 Bk vhoR . FaR P i st 24 W )
TEAUEHI I TEC 61400-1 HH R B HIE 2 20350 W FH - 9 BBl e v 0 ar a0 A pisk 335 P i U B 2
The Mann uniform shear model or the Kaimal spectral and exponential coherence model can be chosen
to do the above calculation. The detailed explanation of above two models can be found in annex B of IEC
61400-1. The applicant shall describe the turbulence model which is used to generate the velocity
spectrum for the simulated design load cases.

WIRTHTIR, MAEAHSFESHw (Flin, rRIEIEIRE) HATH U CFD AL, e SahEfr LA
W Fr A UL BT AR (BN EERE D) J5, NOAREAS BT B LA O 0 S T 18 2
i P s, ARSI A N o
As aforementioned, the CFD modeling should be performed and described by various modeling theories
(e.g. blade-element momentum theory). After determination of the aerodynamic loads and the geometry
of the blade airfoil and lift-drag characteristic (also should be involved in report), the time domain loads
history should be generated and recorded for each design load case as the input to the simulation software.

HA i 3 I 35 W 3% I8 TEC 61400-1 8% TV-Part1/GL (GL2010) 8% DNVGL-SE-0441 I3 (A2 95 57 A BR 4847
HIRTA W 8 LUV RN B B0 E . R IR 28 (LhfiRiR . 250K%) Wit DLC.
The applicant shall specify the detailed simulation parameters of all the fatigue and extreme design load
cases stated in IEC 61400-1 or IV-Part1/GL (GL2010) or DNVGL-SE-0441. Additional DLC should be
added according to the complexity of the design (e.g.: low temperature, icing ect.).

MRAE AR K1 T 220 30 A2 B BB S Bfr TOUREAT VAL . anaT AR, I A £ g e 1S 4 P
AR B HEAT B A 7 B
At least 30 ten-minute simulations under different wind model shall be assessed for each design load
case. As mentioned above, the aero-elastic analysis should be achieved through the time-domain and
frequency-domain of the structural response.

BT AR 100 6 25 A XL AR &5 SR N, R RULAE IR 3 /W e AR I R b R I AT 9 AN AT o RIS
RETHARE R8T BT I AR R N AN [R] 838 0 22 4 SR BT, RS T O B i 2 B 7 RO B PR 284
The design load case must investigate the wind turbine consequence response, i.e., the wind turbine
behaviors and load during the normal or fault operations. The applicant shall calculate the loads with
different the partial safety factors for normal or fault operations and do statistic to get final fatigue and
extreme loads for key compoents.

IEC 61400-1/-2. IV-Part1/GL. DNVGL-ST-0437 /40Ut B 1 #4far 1930 7 %4 580 (PSF) o anix
SebRE P OR UL BIARSC PSF, WU R ARG 5/ MU X RRYE AR A E S5
The IEC 61400-1/-2, IV-Part1/GL, DNVGL-ST-0437 has specified the partial safety factors (PSF). If the
relevant description about PSF is not specified in these standards, the relevant national/regional codes
and standards shall be taken as reference.

IS VAL AL TH FOPEAL LI 52 1 22 QL 2, PRuth, MMLA T8 T VA a4, AR T
SCA R I B SR A
The site assessment is critical to estimate and evaluate the tolerance of the wind turbine. Therefore, the
specific site conditions should be specified in the design document when the site condition has been
considered in turbine designing.
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bR BRI L B2 Ak, KALR 3L R IEC 61400-13 HEATHATINR . B4 0 S AR B REMTE, LIVE
TR RS
In addition to the above mentioned simulation consequence, the load maesurements of wind turbine should
be done according to the IEC 61400-13. Instrumentation and data acquisition specifications should be
included to assess the accuracy of the data.

NEVEARARAE KAL) Dy 2t 26 A KAR A B2, B, I DI XU EE . #RAT IAT, ot Rl B 3R A5
IEALAG P REAE . SRR RO EIC A AR Ry, i, it ENA T, PREAARAS S, DURELE
AR o
The power curve and some other relevant information of wind turbine should be provided, such as, cut-in
and cut-out wind speed, etc. Before testing, the test specification should be approved by certification body.
The structural component should be equipped with plenty of sensors, e.g. accelerometer, incremental
strain gauge, weighing sensor, etc., for data acquisition and preparing report.

IR AR IR VUKL, 1Py 3P B PR TSR 3 A DL & B e AL & 10 0 W s A PIEE JF
SRIGEIR G, AT 22 4450 ) S AU ESHfs A 3R R A AR AN S0 E AU AN B b BSR4 5. X
WIE R R 2 E E ) — . RSB 5 IR E 2 8] 1) 45 RASULHED, AR fse /N AR 5 S N B 7y 22 4
A
The analysis procedure should contain Campbell diagram, 1P and 3P rotor frequency calculation and
analysis, and various degrees of freedom combinations analysis. After data processed and results
acquired, the acquired consequence of simulation and physical tests should be calibrated and verified by
means of multi-body dynamic simulation and data processing software. That is one of the critical step in
the certification process. If the calculated value mismatch the measure value, the partial safety factor will
increase in accordance with the minimum feature definition.

o AR At 5 SR IS L FE B 25 A ) A () AR IR 98 55 28k mf RO TIRI 8 ES /R AT SRR . B PRARZS 70 ATy i ¢
SR 7R
The final load results shall include the response of different extreme and fatigue loads, markov matrix of
the extreme status analysis, load duration distribution, etc. for various structures.

XHENIZERRAE, BT RGES) MR RAELAWR/ H . S MRS R DT A AN, B,
Jv A B A 1y B Ao o T BB B Vvt T B BT 45 R, Pk — B AT A PR AR A AT
Here’s the thing to note, since the difference in constrains/ degrees of freedom, loads, and vibration
features of system power and response. Therefore, the further analysis of blade and other individual
components shall be done on their structure and features based on their loads got from turbine load design.

4.6.2 FEH|F1224: 24t Control and Safety System

P 1) M 22 42 28 G2 K D) B8 A2 AE A8 AN [R) XU MURE I 3847 BEAT G AU AR I =5 KL KL BTt T e 1
IEH AR PR AE 21X 2 R G ) IR B bRt -
The functions of control and safety system are applied to adjust the wind turbine in different wind speed
and corresponding load. The operational limitation values which are defined by wind turbine designer are
the active condition of the subsystems.

W R AR AT AR, 42 R SR Bl 22 4 R G 2 VR R tHAH B (R A5 5, T RS A R AR
fi KL L
If any failure occurs, control system or safety system will identify the failure and send out the related failure
signal, and then active relevant program to stop the turbine.

JAEE A T8 5 X 2 A AR 2R ME R SRR B 4. 1 B B2, RUBLA [0 38 R ot 5 JXUTEE ) 384 0
AT IR
A typical exampile is illustrated in Figure 4.1 to show the non-linear relationship between rotor speed and
wind speed. It indicates that the different rotational speed ranges of wind turbine increase with the wind
speed.
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Rotational speed n

mnwprEr———————— —— — — — — Shut-down by safety system
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Wind speed V

P 4.1 2R 22 4 AR GUn RATLAL KR e iz AT v il PR M

Figure 4.1 Sketch of control and safety system operation range

— H AR R KU I N sl R Gk e Can e e i) Tiisgn, ke 22 5148, HiEH
TR HE M RGN T ik .

Once the rotational speed is increasing due to the wind speed or system failure (e.g. grid loss), the
control system will transfer to the safety system. The required system design documentation provided by
applicant are as follow.

> | R B2 48 Control principle and logic
AR RARRERR 2 T IEAE AT VP4l 00 P LA 3% ) R GE ) 06 26 3t JRERAIN A

The necessary basis, principle, and application of the specific assessing wind turbine control system will
be explained in this section.

LA 8 2 s i) R Gt 1) B A 0 DL S PT REPITI S B R AS R AP BRI SO S . T HL, ZiE
R B IR R I, WERELE B ER AR IR 42 SR G0 0 % A 1) T R
After that flow chart is necessary to provide the basic logic of the control system, as well as the explanation
to the supporting information of all the relevant different procedures. And that, operation mode should be
supplemented into the above information to explain the various control function of the control system during
the operating procedures.

> H RGEHTE Control system criterion

RGP N FEREEA R, i, B, P, BUE. 3% . G R aRms e, B,
JANAMF IR BOE MAUER . IRERGE . $HI 77 15 LN AE AR i B A HAR R 22
The control system can be divided into different basic design parts, e.g. electrical system, machinery,
hydraulic, aerodynamic. The detail information should be described clearly, including structure chart, circuit
diagram, startup and stop procedure, limitation value list, feedback system, governing equation and some
other characteristic parameters.

IBA5 BIE N ALHE T Shis f R RYE, B, w20 Bk B shis ki@ % ss 1E Ik,
The criterion of the manual control system should be involved as well, such as the emergency stop button
which can overrule the above auto-control logic.

> R B A System software

EH RGOl S B E S/ AT RS, DSE A . ARBEAES/FE (I
MATLAB-Simulink) #H T8 iHAIVFAIX LS RSt HRIEE Nk 2R G0 1045 1) 77 25 AR 1) 425 1) 12 46 2 T) 1) Bk
RV UMY . HEEENARAT, AR VIE R BEAT Bt B vk S N i) 07 A AR B A 4
TUV NORD.

Normally control system is comprised of a set of user-defined codes or programs to realize auto-
control. Different software language or platforms (e.g. MATLAB-Simulink) are applied to design and
evaluate those system. The applicant shall specify the relationship between system governing equation
and control logic of codes and explain each code. Meanwhile, the applicant shall provide the simulation
control code or files to TUV NORD to do the design load simulation calculation in the certification.
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> T FEHE B AR ZS M 4% Remote control and condition monitoring

PRI R G ) — A g A Aot R 4 XL R E AR . 8 W BT REE S Az H]  (SCADA)
R4,
The control system is also can be used to efficiently monitor the operation and status of the wind turbine
remotely. Normally it also can supervisory control and data acquisition (SCADA).

— RYVME IR NALT 25 WAL R RE RS . AT AR R RGEREARG R kG
B
A series of sensors are applied in the data acquisition system of wind turbines. The technical information,
specification and description of above system shall be involved for the remote control and condition
monitoring.

> W4 Fault analysis

FHIE 7 7 1t B XL R AT 2 H B R B 155 0 DA A o) R G IR AH AR PP A B . BRUBAE B 29k, HIiE#
IR I RLEE BB T AT, N, i IR,
The applicant should describe the probable failures and the corresponding reaction of the control system.
Besides that, applicant also need to describ the behavior of the wind turbine when failure occurred, e.g.
over-speed, over-power ect..

AR 15T ) P S A R IR S ) — AN R B B ] 4. 2 s
An example illustrated in Figure 4.2 indicates that the corresponding relationship between voltage and
current in the fault case.
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Figure 4.2 System voltage and the response current analysis in failure case
> 24Pt B Safety instruction

HIEE T LA TE R, DMEA OGN AR E MYt Ml 22 2 KRGt . XU RS RS HE A S A
PR &
The applicant should provide the basic guidelines, so that relevant person can operate and maintenance
the control and safety system. The instruction should comply with the basic system structure and the
control logic.

> ] R GifL 4% Sensor in control system

R AR R TR PRI M 12 R G — A BB W WAL e ) B A RN AR I AR IR TR A IR
AR AL AR R ZE S o IR LR SR IR VLB KRS AL B LR AR SRR 38 BT R A5 000 A RS RS & AR T S
(GRIbE SIS
Sensors are critical parts of the remote control and monitoring system. Normally the type of the sensor
includes vibration sensor, over-speed sensor, and temperature sensor, pith /yaw angle misalignment, etc.
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The description, specification and location, the information obtained from these sensors should be included
by the design document.

> TR Test plan

T K BRI R A R 5 UL SR AT 0 ORISR ] R B ih o BEAUAE R M ERAE (40 MATLAB-
Simulink) 3RfF. [FIFEHL, PFraftr OB B EMR RS LR BT . B, HigHE HIRIVEFI
DU IR B8 IE 4] o
The control system design is verified by comparing the physical test results with the simulation results. The
simulation results are achieved from the simulation software (e.g. MATLAB-Simulink). Meantime, all
performed physical tests are aim to ensure that the system is operating properly. Thus, the applicant should
submit the test and verification plan of simulation and physical tests.

> 224 I3 R GE Safety and protection system

EREEWER TR MR RS, EiE, WRCXERGRARPI U . sk, HiEE R VR
W42 [ P R AR O B R B R G
The above information is also applicable to the safety and protection system. Thus, similar description of
safety and protection systems are also needed. Additionally, the applicant should specify the braking
system that is activated according to the main control logic.

5E I ZN RG RSOGO RAE . S50, IRBREFEm] . IR R 2AE, e E e v ok
H1,

The defined typical parameters of the braking system are active characteristic, structure, temperature
control, time constant, torque curve, etc. They all need to be involved in the design document.

4.6.3 F5¥) Z2 4 A ERAE Structural system and components

RATEE KL G RGAEAT, BT B R G A . EE AR MIBUI R Gt/ A A5 7
MR RCE. UXEhEE. BEAR. FEREMINUACERAERIANGT. IR RGN BB ST E R U R i
This section contains structural system and components of wind turbine, including the corresponding
mechanical system and components. Main structural and mechanical system or components includes rotor
blade, hub, drive chain, tower, base and nacelle cover. The requirement of all those system and
components design document are as follow clauses.

> 1M F Rotor blade

Ferm R AL SR R R e T e B IS R R 2 — . Wi R 2R U EdE, &
AR SRR AN A
The composite structure of rotor blade is one of the critical factor to maintain the integrity of rotor. The
applicant should provide the basic geometry data of blade, including the length of blade, chord length
protocol, twist angle and cone mode.

Ak, ENAFEEEMEL A4E. MEFIFRETR. B 10IE. KFFRAEMFELRENIE. &7
TEYH UL S 3R R R A AL R, N, AR AERE SRt/ AN AR FHERE.
Additionally, the specification of overall structure, composites, fibers, reinforcement and adhesives, resins,
foams, supporting polymers should be included. It is also necessary to describe the local structural
composition of these subcomponents in detail, such as fiber continuity/discontinuity, fiber number, fiber
diameter, etc.

i PR BT A b 4 SRR R S S A B s e I SR SRt S . R i BR B DR, TS I IEC
61400-23 1% 15 Ui,
The schematic diagram and relevant design document of all above mentioned overall and partial structure
should be provided. Please see page 15 of IEC 61400-23 for a schematic example of rotor blade.

il o N EAE I A ARAEE S, Blhn, EENEET (PUBTIESO BALE . R AR L S
Bl H b EACR Z S04 e @ A A AR A, Fldn, A CENETD ARk R
P,

The report should also contain the blade characteristic information, for example, location of mainly internal
components (shear web), manufacture sequence of blade, and composites material, distribution of
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lamination and layer structures in blades, type and location of metal component in blade, such as fasteners
(rivets) and adhesive joint properties, etc.

Bt R RE 2 A, S R AR S AR R 2 AN IR B s JE A, o, S AN W
JEo HaO . BEAAME, RS, AR SUFNEZHAEE, 20 IEC 61400-23 15 6 %%
In addition to blade characteristics, blade elastic properties of at least five positions between blade root
and tip should be included, such as bending and torsional stiffness, center of gravity, natural frequency
and vibration module, etc. For more details of the design document, see IEC 61400-23, clause 6.

i b N U B AT 23 AR B 70 22 4 SR WA S SR AN I 22 A R B BT BT . i RESR AN
MR AR AL, X RE LI S B AN E R AR . AR ZTRAIEE, 2N, 1SO 23%4.
The report shall state the partial safety factor of the material, the failure consequence and the safety
factor of the load. These coefficients vary with the design loads, fault types and blade materials,
depending on the related uncertainties. See ISO 2394 for more details.

i S S BRI B A RS A S R FE TSR A A A IR, RS #
Ao RRSEIN ()55 2 A, FRIR I AR A 0 2 23 A 42
The report should include static test results for both simulated and physical tests. Strength based tests
are also included in this category. In addition to load combinations, load durations, etc, the applicants
should also provide strength distribution curves.
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The local and global buckling and shear stability of the blades resulting from applied loads (which should
be measured), shall be provided by the applicant for many different applicable static loads. Similarly, the
strength curve in the direction of blade extension should be reported in fatigue test. In addition, fatigue
based failures should be included, such as delimiting or number of layers in the process of fatigue loading.
Test parameters should be recorded, such as regulation factor of fatigue cycle level, load direction, load
combination, test time compensation parameters, load value and frequency modulation.

DAL AR AE S ELFE BT B AT 0 A . FRSTRE REOTH S R 2 RPN RACE RS . X T
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Evaluation criteria shall include load component distribution analysis, static strength coefficient calculation,
minimum static strength using partial safety factor, etc. For fatigue loads, the applicant shall provide the
records relating to the calculation of the fatigue stress coefficient, minimum fatigue strength, failure modes,
etc.

AR B AR RS AR S8 (B, AT, B, RS AL A S Kt
.
The blade root analysis should contain design specification and the calculation of characteristic parameters
(e.g. inner and outer diameters, bolt modes, bolt types, tolerances, etc.).

L0455 [ A TEAR A 5 BB £T 4 /AR Z (AR Fr /de o R R BUME B, B, IR AE R RET L T %
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Similar information for blade/hub connections between cylindrical root rings and fiber-glass/wood should
be contained, such as embedded metal studs or T-bolts. Aluminum alloys are commonly used as the
substrate for blade root rings. Material strength information should be attached to the root ring design
data. Blade root diameter is affected by airfoil thickness and transition zone, it should be explained in the
report by graphical representation.

X T BRI 55 B g 73 A, 5 g i S T AR vk 22 o el 5 ) 5 S AR AR B A o IR BT 2 A
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For extreme and fatigue load analysis, the structural response is based on the root flange bending and
tensile loads due to gravity. The safety factors of these designs shall comply with IEC or ASME standards.
Commercial simulation software can be used to simulate and calculate blade structure response.
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The manufacture sequence of the blade should be specified, for example, pre-impregnation, vacuum resin
filing technology, vacuum/manual coating method, etc. The manufacture process can be used to the
certification body for reference. Thus, the manufacturer must meet the requirement of production quality
according to the ISO 9001 and other certification guideline.

IEC 61400-23 H M ¥ 7 IAER S5 IR PR . IRIEIZE R, WiG#H T IR i 4 R4k
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Certification Guidelines for structural testing procedures are detailed specified in IEC 61400-23. According
this information, the applicant should submit the full-scale structure blade test report.
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These procedure can be divided into load-based test and strength-based test. Test results in the time and
frequency domains must be validated by numerical simulation results, the tolerance should less than 10%.
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Test report shall contain the information of blade, destructive and non-destructive test categories, test
device and procedure, calibration of the instrument, test results, for example, stretch and edge deflection,
directional static and dynamic loads, the experimental uncertainty and safety factor, test load evaluation,
including test load distribution, failure explanation, strain and load measurement. The above requirements
are based on section 14 of IEC 61400-23.

> AR 2 4t Pitch system
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The applicant shall provide the list and drawing of the sub-components of pitch system. The schematic
diagram should be attached to the main design document, and shall be named with the same symbol given
in the design evaluation report, and the value must be in standard international units.

SR A AR AR IR IR AN A E | PSS E . i R AR B . W SO AR ER UK,
Typical components include independent pitch drive devices, control and communication devices, power
supply and storage devices. The design document shall include the four categories mentioned above.

PRAMRE i R TR G B 250, RIEEFIRMRRRGMED, B, HErsiE AR,
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In addition to the stated information in control system chapter of the report, applicant shall provide the pitch
system category, for example, independent or collective pitch system, design parameters and control
functions, such as periodic and aperiodic, linear and nonlinear module equation, circuit diagram, pitch
locking device, mechanical connection, control design and software logic (main controller to the wind
turbine supporting), time domain simulation and test result, etc.
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The material data should contain the specification of stator, rotator, bearing and frame. The report should
also include specifications of gearbox components and housing materials. The gear design document shall
be provided and comply with ISO 6336.

> R R4 Yaw system
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Similar to the pitch system design document, the specification of yaw system and analysis document (if
applicable) should be submitted. Some other information about the baseline of the yaw control system
includes the detailed design specification. The yaw gearbox, motor and brake, control system and software,
variable-frequency and variable-speed control should be analyzed.

> B Hub
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The design document shall contain the concept and mechanical specification, for example, the
arrangement of the hole and alignment pin, self-powered electronic turbine, etc. the schematic and
engineering drawings of hub system and components (e.g. wing spar holder, roof, baseboard, external
and internal fixing devices, etc)should be clearly stated in this section.

RBAELEH AT Bt SO N AR AR RO BRE B AR AR AN SRR R 3
The hub material is usually casting. The design document shall include the corresponding procedure of
material selection, natural characteristic and supporting test report.
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The analysis should contain bearing life calculation, the bolt stress analysis related to the circular ring at
the blade root should be submitted as well. The test report should state the forces, torques, loads, strains
and the reaction of other system to the bearing and bolts in detail.
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Besides that, the connection between pitch control system and low-speed shaft should be illustrated by
schematic and design specification.

> I35 By A B 5] Low-speed shaft and high-speed shaft
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The manufacturer or applicant shall detailed specify the drawings and schematics. In addition, the design
parameters of components should be specified as well. For example, shaft diameter, surface smoothness,
rated speed, rated power, rated torque, etc.
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The material selection procedures and specification should be included. E.g. buckling, tensile,
compression strength, etc. The design characteristic parameters, torques and speed control property
should be specified. In addition to the physical tests, full scale dynamic simulation of loads, stress and
strains should be performed and reported, such as, duration test for fatigue life measurement, brake event
test, load event test, etc.

> H#FH Main gearbox
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Similar to the other drive mechanism components, the design document should involve drawings and
schematics, as well as design control and parameters. Such as, structure, gear type, gear shaft bracket
and devices, ratio, lubrication and cooling specification.
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The criteria of the material selection and strength analysis should comply with the specification provided
by manufacturer. The simulation and physical test analysis contain gear load, gear abrasion mechanism,
sleeving stress measurement, bearing lifetime assessment, gear surface meshing, torque conversion
assessment, Micro-pitting effect, etc.
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Maijor drive mechanism and gearbox components to be evaluated are gearbox housing, shaft and coupling,
brake, bearing. The load and system response measurement should be reported in time period and
frequency domain, respectively. The design document should also comply with the IEC61400-4, which is
introduced main gearbox evaluation standard recently.

> I Tower
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The tower of wind turbine is one of the important structure components. There are various wind turbine
tower designs (e.g. lattice and tubular type), and the tubular type wind turbine is most commonly used
design.
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The applicant or manufacturer shall provide design control and basic information to the certification body,
as well as design specifications through component drawings and design calculation. For example, cross
section area and dimension, partial buckling limits, elastic strength, permissible top linear and rotational
deflection limits, etc.
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The detailed report about the CFD and FEA simulation under the various design load conditions (discussed
later in this report) will be provided. The test results should be verified by structure tests carried out in
accredited laboratories.
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Normally, the front and back as well as side to side deflection, angle distortion in time and frequency
domains should be analyzed. The next optional category for load analysis is seismic loads, which are rare
events, but can cause transient loads that change the structural integrity of the tower. These load
conditions should be taken into account in aerodynamic loads and shall be evaluated by model analysis.
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Cylindrical towers usually have 3-4 sections connected by cylindrical rings. These rings carry the torsional
and bending loads, thus the fatigue and extreme loads should be analyzed. The tower is consist of other
electrical and mechanical devices, e.g. conductive cables, ladder, platform, door opening, etc. Thus all
these external components shall be evaluated by FEA to keep the integrity of the structure.

HIE P f fe it EIREAF AV e . A REZEANERE, 152 0L IEC 61400-22.
The applicant shall provide the design specification of above mentioned components. For more details,
see |[EC 61400-22.

> ¥ E Foundation
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The foundation of wind turbine is concrete structure, and its design requirements mainly depend on the
geotechnical engineering conditions. Applicant shall provide the detailed drawings and schematics of the
foundation.
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The requirement of the foundation design should be added, such as, detailed specification about bearing
capacity, stiffness, and capsizing moment limits. In addition, the structure information should be detailed
specified through calculation values, e.g. frame type, drilling specification, reinforcement cage specification,
pile number, chemical and mechanical properties of concrete, etc.

H U 7 A AT A e 06 3 R S (AR it FE AN A i o RO [RI B 8 — R AT RS 0 I, ik o
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Applicant or the accredited test laboratory should provide the material strength and test reports. The modal
analysis tests shall be performed in conjunction with the tower, and the Campbell diagram shall be reported
to ensure adequate frequency differences between bands.
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The load analysis report should contain the total vertical load, the maximum stress on the soil, stiffness
and damping characteristics, etc. Meantime, the safety factor shall be applicable to the country or district
codes and standards.

> 41 5% Housing
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These housings are used to protect the internal subsystems. e.g. pitch and yaw system, drive mechanism,
etc. Applicant should provide the design specification, detailed drawings, CFD analysis (to estimate the
wind power load to structure, anticorrosion, accommodation of various parts of the accessories), FMEA
analysis of the area of stress concentration (e.g. housing opening). The adopted safety factor shall be
applicable to the country or district codes and standards.

4.6.4 A ARG A1 Electrical system and components
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The belonging electrical components including generator, transformer, medium-voltage and high- voltage
connection and components, electrical drive devices, charging devices and storage batteries, switch
devices and protection equipment, cables and electrical installations, as well as grounding and lightning
protection devices, e.g. lightning protection zone, lightning rod and lightning protection devices, earth
electrode, equipotential bonding connection, isolation connection of the construction.
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The design document should include a list and hierarchy structure of all systems, subsystems, components
and subcomponents, as well as corresponding specifications and characteristic parameters.

« SRy RANIIREULE AR B .
Structure, electrical and functional instructions and maintenance instructions.
< ARG (OREEIEE K
Electrical system (including auxiliary circuits) drawings
o HIEE CHTrIREAER) N B RO 2R A
Circuit diagrams(e.g. power supply circuits) and corresponding schematics
- HHNEZRRSA.
Backup and emergency systems
o HEBMAERS, BN, FTTRARSIME I,

Auxiliary storage devices, such as charging system and batteries
BT A A Bl R A 22, @ DA - o)L AR Sl R AR AL Jemiill sl AniA
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Specifications and data sheets for all conformance tests are typical presented by test reports, test plans,
instrument, data acquisition type, previous tests and certification history.
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Design calculation and system compatibility reports.

HAFINUIESR: (i, 40, Mk, HEZESE) BRI .
Specifications of the connection of electrical and mechanical system (such as, cables, bearings,
frames...)

EHIRE . ARAEM 275 B R

Applicable criterions, standards and reference.
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Design requirement and relevant external condition (such as, temperature, humidity), components
operation boundary conditions.

LA PER T -

Electromagnetic compatibility reports
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Material applied in the manufacture and material characteristic data sheet

Ry, Bln, SHEAMEE R A RURAH AR .

System power supply, such as, electrical and mechanical, interacts with other components.

FERHLBE, B, SRS, A RGE AT SIS .
Heat transfer mechanisms, such as, flow concepts, cooling system property and reliability.

FR L F PRI A B ART S AR HE D -
The recommended conformance standards for the corresponding electrical / protective components:

A3 % 2% — IEC 60076;
Transformer- IEC 60076

FiE — IEC 61400-24 &% IEC 61024-1 11 IEC 61312-1;
Lightning protection- IEC 61400-240r IEC 61024-1and IEC 61312-1

R HAHL - IEC 60034;
Generator- IEC 60034

AR E ST — IEC 60204-1 F1 -11;
Electrical equipment of machines- IEC 60204-1 and IEC 60204-11

HLRG A1 — IEC 61000-6-1. -2, -4 %,
Electromagnetic compatibility- IEC 61000-6-1, IEC 61000-6-2, IEC 61000-6-4...

> K HLHL Generator
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Detailed design specification of wind turbine generator system must be documented in accordance with
the IEC 60204 and IEC 60034. The electrical requirement is stated in the separate report.
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Mechanical requirement as well as material of stator, rotator, bearing and frame should be defined by
manufacturer and/or applicant. The rated parameters should also be included, e.g. rated voltage, rated
current, drive torque, etc.
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The wind turbine mechanical test contains mechanical failure diagnosis and tolerance, bearings and
windings temperature, torque-speed characteristic, breakaway torque and extreme operating
characteristic, system efficiency, transient response characteristic.
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The report is accordance with the analysis result of these tests and system characteristics. It should be
declared that there are some different requirements to the direct driven wind turbine design characteristic.

4.6.5 i)t B F-M Instruction and manuals
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The wind turbine operation manual should be submitted to certification body and shall comply with the IEC
standards. All manuals shall fulfill the requirement of the IEC 62079 and IEC 61400-1.
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The manual is related to the wind farm category and the approval of project certification. Typical chapters
of the component manual include component and subsystem drawings, assembly, warnings and safety
requirement in emergency situation.
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After the wind turbine erecting on site, a component report should be drafted to record normal and
abnormal erecting operation. The commission manual shall specify the pre-commissioning system
analysis, warnings, emergencies and wind turbine testing methods, etc.
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The operation manual is drafted with the similar way to the commission manual, except that the provided
information is slightly different. This manual includes user guide information for fault detection, wind turbine
class category and description of operation characteristics.
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The last manual to be provided by the manufacturer is maintenance manual, which shall be drafted in the
same manner as the above manual and in accordance with IEC 62079.
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The report shall include pre-maintenance analysis, wind turbine class category, diagnostic procedures and
failure diagnosis instructions, complete wiring and interconnection diagrams, lubrication procedure and
other user guides.
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Detailed safety training and instructions shall be provided for the person who perform the tasks such as
the transportation, installation and maintenance and other logistics procedures. The document should
include applicable safety protocols and information of the entire equipment, such as, climbing facilities,
access ways and passages, platforms and floors, hand rails and fixing points, etc.

IR IR SRS CAnER HD BT A, A2 138 R A AT Y 22 4 SCA o g WA I R i A
Precautions must be taken in case of the weather event (such as lightning), and the appropriate evacuation
route must be specified in the safety document issued by the manufacturer.
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