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Foreword

Climate change calls for international cooperation. Globally, wind power is
becoming more and more important in the energy supply. China and Denmark
actively promote wind power to address sustainable development.

The Wind Energy Development (WED) Programme was the first environmental
development programme between China and Denmark agreed in 2005 and
underlines the importance of wind power to both countries in protecting the
environment and promoting sustainable development in business and industry.

The programme aimed to contribute to the development of renewable energy in
the energy supply in China and more specific the programme should contribute to
the improvement of the regulatory framework, plans and capacities improved on
effective exploitation of wind energy at national level and in the three North—eastern
provinces of China.

This report highlights the technical achievements of the WED programme and
the importance of including all stakeholders at local and national level in
development of wind power. It also tells the successful story of including students in
schools and universities in further development of wind power in China.

Now when the programme has come to an end I am happy to see that the
programme has been able to live up to the high expectations from the start thanks to
the efficient management of the programme and the engagement and dedication of all
who worked with the programme. The programme managed to bring Chinese and
Danish experts together to develop and transfer wind power technology @nd
knowhow.

I offer my best wishes to all those working with promoting wind power in
China. I hope that that the results of the WED programme and the expertise
Denmark brought to China will be fruitful and have a long lasting legacy.

Sorgn Jacobsen Charge d’ Affairs Minister Counsellor
Embassy of Denmark Beijing



BH &

%‘ 1 E ﬁEjﬁﬂtmﬁjﬂgﬁﬂiﬁi*gﬁ ....................................... 1
1 EHBIFOEEN covvverrrrrrreieenaeinaieeieineeeeiaeseetasiesteeneesenareareareanas 1
2 FEE I -oocveeerrreerrnte e e e e 1
3 AREE e s st 2
R o & =37 1~ U 3
5 BIZEMBRLITAE oooeveeeeeerrrmremmreennrin e 4
6 IIFIERHRE ET ---ceeeroroiiii e 4

6.1 FRIEZAE oo 5
6.2 JBLEAE --vovvveeceenioniiiiiiiiiiiiiiiiiiiiiii e e 5
6.3 THEESE o 14
L = = | - - 14
6.5 HEEELfE --coveeem e 14
7 HEEIFHER BB TR S MERIRE e 14
8 REMEBHLEPBIER v 14
8.1 BB E - ooeereear 15
8.2 HMIFIEBRAE oo 15
8.3 BB e 15
8.4 SLEME L MRBAM AT RIS o oeeerermrremerreeneneen 15
9 RB|IPEFHSBMRIERFHITNEHERREURE --------- 16
10 REFEXGTHHRETITHEHITNESHZ MR - 17
10.1 5 IEC 61400—1—2005 MULE A ERAHHE HERER -0 18

10.2 5 IEC 61400—1—1999 B GL Wind 2003 UL fig
BB EHERER oo 20



PRUBETT 4 B MR $L R 5 3

11 BB SR e eoreeieeeeer sttt 21
SO % CE7 ¥:- - 2 - U p PSP 22
121 ZEJK evveerereremnnneeee e ia e 22
12.2 JEJE cevererrtratiniii s 23
12.3 EBRJEEfE -coceerrerie i e 26
BRI UL ERTR oo 27
W2 ABRBIGEFIBMTIIS - oveerrerrereerrenemenennes 38
S R . 5. S S 38
2 THERER coovevrrereremrrece e 38
3 ZEf AETHEREREIE «oocovevmvrrmmrmneraeeeeeriremrenrnnn e 39
T I 1 7 ST 39
3.2 SRUTIFRHEHLL oorerrrvrrermmsontiiratieieniniiinssinniiesciesnassnaess 39
3.3 RUHIGAE --ccoorverrmrrrem e e 39
I N - 1 g 39
3.5 BRELEE cceeeeereruniiiniiii et en e e 41

O - 5 11 - P 47
LR - . ¥ 2 48
6 FRUBLHLBITIEEELLGTEAL --vvvvverrrereremmmmnmnereenreeeeeeeemnmnnmennnnnns 49
< - T e 49
8 B Zafarana UELIG --ocvveveremmiiiiiiiiiiiiciiiiici e 50
L T < = 51
WI1E SRS R T BRI - vvrrrreeeemrrreeenns 50
1 B 52
2 AR EE o e 53
3 PABETRIE Il -cvevereerrrmiiai e 54
3.1 KBEEME --ooeeveeeennns PPN 54
3.2 BB IBEATHT oo vrreimrrr e 55

3.3 RUBEVEIEAMEITIE (AR HEAIHT ) -oveeeeernrrreeeeeiirnreneeenns 57



4 B EBBMAEE. ..o 59
4.1 FEALEI oot e 59
4.2 BEIE v e e 62
B 1 EWEUA K IR E ] -veeeoevrrreeerermmmmmereenennnnrreessnnnneeees 66
BE 2 RIX FEEL --vvveevrereeeesemiioiiiiiienee s sanaasa s 67
B3 ZABEITE crrvvreriiiiiii e 69
£48 RAVNAKHIESESROSHRE e 7
1 REBHBIEBIEE e 71
2 BENSIHT --ooeeeeererrrreneaae e e e et ee e e e e tetrta e aaaseearrrnaans 7
2.1 KBULER BB vt e 71

2.2 NORDEX77-1500.WD70-1500 .GW77-1500 = X s ¥L4H
B R BT B R i 89
B T S 2 1 102
3 EEGITRMMEEIR covvverrrenrrnrern e 106
55 REHFMER Balmorel M ---oevmrvmrmiviiniiniiiens 107
1 Balmorel FRBITLE -occccovrrirritrirririiii it e 107
2 (EIBABRZETIIGY --vcovrereranmrrcerneeiiiti ittt e ea s 107
R - 2 7 110»
3.1 BRI ERNEEIERGOAL vt 110
KI5/ 57 Sy T - VT U R 113
33 ARBITHFRTFTULEL FTEIELE - oovrereerriniiiiinas 116
R - < PN 119
MR % IR Balmorel B{EFIEET «roooeeerrrererernieeeennns 121
FoeE KHBEIIEMMPIEAE - coeeereennnn e 139
3 1711 = [ U 139
2 AR EREIE oo, 139

3 REINEF R AEBIRGIEIT ---vceererenrrentiieeeanteraeernnsreannernnees 140



RUBETEA B R AR5 H K

4

I T 1 7 2 e veneesantrannens 140
3.2 PR R ccocerie s 142
3.3 HA A oo 145
T RIERE D ET - ocvrererrereriaiiiiiciii e e 146
4.1 AWAERE IR -ooovoeerrrererererreeeeeens 146
42 AR EGE B RELE ccvorvererrirerereiriee 147
4.3 BUERETHATIE --oerveererrermrerrenmrenirrniniieiiennes 147
4.4 GRS YIEBERI LA orvverenrsnrsemeenee e, 149
7 1O 150



FH 18 ARG AN IRTEIERT

1 HPFMEX

HE E bR AR IEC 61400—1—2005 2% 3CHk 1 WELE , #£47 X J1 &2 HHL
H BT R R AN B A, X BESNIR 450 0 IE B S MR v 254, R4
WA S L IEC 61400—1—2005 45 6 T4 XA A

LBR R g KN & B E SR L E MM R MR B RN =
5, A A R e 3 R BT 22 3 B R & s LA th X i bk B T R BE S A —
EEW, FIM, 2438 IEC ArdEP I MNP &M X T K& s HL41 R A
e — 45 K 3t 6, O TARIE R AL M & 2, BT X PLE #E
2 S it #0318 R PR AT VR4

IEC 61400—1—2005 % 11 #4345 1 T Fe € Sk KU e 140 DA% B % LAY
MHXANE, FEER XA ILE B EHEFSITREHES, G E
i BEAH (BTN RENAH) EAG AT EEGS.
¥ € b TP Al R S M TR A4 A UL B SRR R B B B R E R R
S R HLAH WS TR, R EP A TN T ARG Tk '

(1) IEFE G M T A LR FZAHBE KBV R BRI 0 &6 %
£ FARBESILEE I WHXHAE.

(2) IEEBTERA SRR E HEL KRB SR T RBELHANEW
SERE, FHMBEES AT 10 WHEXHE.

IR R XA a4 e R LA R HEHR B A S B A B, N %
FECR RS R O B iE B KR WL S B SE R AT S ISR B e

ABENEFERBSHFITEVNAZERE X E GG &8 T 8 BETE
£ TAE, o KR AL B A IE S A THEIR -

2 FESIRAXH

IEC 61400-1-2005 Wind turbines—Part 1-Design requirements.

IEC 61400-1-1999 Wind turbine generator systems—Part 1-Safety require —
ments.

IEC 61400-12-1-2005 Wind turbine—Part 12-1-Power performance measur—

ements of electricity producing wind turbines.



2 RLBETT A9 B I FE 3 ) 55 3 B

GL Wind 2003: Guideline for the Certification of Wind Turbines.

GL 2010: Guideline for the Certification of Wind Turbines.

MEASNET Procedure: Evaluation of Site —Specific Wind Conditions, Version
1, November 2009.

NREL: Wind Resource Assessment Handbook ,April 1997.

Cook, N J. The designers guide to wind loading of building structures,
Butterworths, 1995.

Cook, N. J. Towards better estimation of wind speeds. J. Wind Eng. Ind.
Aerodyn, 1982.

Cook, N. J. The Designer’s Guide to Wind Loading of Building Structures,
1985.

GB 18451.1—2001 { A1 & LA L 2 FK).

GB/T 18709—2002 (XL 5 XU AR IR I B U7 1% ).

GB /T 18710—2002 (XL 37 K BE BT R 1A% 7 i)

GB 50009—2001 (& L5 HI 7 FALTED.

3 KiE

FEE bk X UL 74 P XU & LA S E RS e T
HIFM RS ;

BRI ¢ BB KB EE, EBAER N4,

IR 5345 < F 3 % S i R P IR A SR 40 A B eR 8

KBY ] : X3 7 2 T XU T N AR

T L5 B - XU AR E IR 25 5 S 3 KU A9 R A, 76 ] — 2 LU ) i
VL E B B 18] R AT 8

AT - BREEXRNSKELRARA;

SENHE : FTHERN S R BHLASR M REEA S

Vs:50 FF—3 10 min SEHI8% KX ;

Vs B9 R ;

0: Nifa;

a: KRBT UIFEE;

I T FsRE

o . IR AR IR 2 ¢ AR R ;

o RBEELAKER BN MD)EIRERE;

o BB B AL KB R BB ) A BAR R 2



