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2.2 &
S B
1) 929 A

AA 2 e FHEALUY 288 BF) AFFHEA
4 9t FHBAYE ALSE =42 ¥FA g3 Yo 5
S 2 nFe MR FYAY AATAAE A=) e F
ol A NAE(Prototype)] AF, AHsk R AFH) Fug 2Hoz P
o BA A EF % AGHEN A FATAYY A 5L Y

AFAPUAS 24 L 851 Uk

@O WINDTEST Kaiser-Wilhelm-Koog GmbH
WINDTEST Kaiser-Wilhelm-Koog GmbHE ZYdA FHudo AdF o] &
S AlZ}3F 19891 d 9] Germanischer Lloyd WindEnergie GmbH, E.ON Hanse AG
2 Kaiser-Wilhelm-Koog #}x]7¢] F5&42 AY=Att. AZdxE 5 Schle
swig-Holsteind A8} ¢t2] Kaiser Wilhelm Koogoll ¢x|3lx 9loH, o] & GR
OWIAN-Projecté} Hx9] 5 FHLAGALZ FE3 Xojoh

@ WINDTEST Grevenbroich GmbH
WINDTEST Grevenbroich GmbH+= 19961d 9] Germanischer Lloyd, Northrhine
-WestphaliaZ®, the utility RWE Energie AG(%-°] HARPEN AGZ A& #vl), di
strict of Neuss, GrevenbroichA]9] 25 &2 W F 9 ZHAqUAE &&357] ¢
st AAHE FHLHVY H5H7 2 ASAEE st dHEUgT

@ DEWI(Deutsches Windenergie-Institut GmbH; German Wind Energy Institute)
DEWIE =<9 Lower Saxony A% Fg5-o o A€ FHoA &A
H FA 7R AFAEA 1990 do] Wilhelmshavenol] vjgda]7i#o g Y5 o]
T 16MW o]de] &8 7HAe AA Hdize 8 dF9AE £982 3
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th AR FE oy AL A Fo 2 500kWHE] 25MW7EA] 8FF & =9] pro
totype SHLH7|I7 AXHO E9HI drh 53] HT HA(20039)H o] HF
%91 Enercon E-112+ 4,500 kW ﬁ‘Ei 5 ZJX} A1 7o 114mo]x er¢7F 120m
|7} F2 500E ]\ €.

@ DEWI-OCC (DEWI-Offshore and Certification Centre GmbH)

DEWIE d+85 % FHZo 943" FINO research platforme] #Ho& EUZ
MEZE f3FHLd Eofdd Uit 5L Wt ewA] 20033 7€ DEWI-OCC
(DEWI-Offshore and Certification Centre GmbH)”} DEWI®} CuxhavenA],
District of Cuxhaven®] £2}2 Cuxhavenol] 4 ¥ 5 )th

® RIS (Risp National Laboratory)

RISP+= Wwl=9] Ministry of Science, Technology and Innovation 4+s}e] =
AFA2ZA FHZo) Danish Minister of Environment and Energy, Svend Auken
S HIBFHLATE A A2 FEHAITEAY A4S dAsIR e, #dte
e FRAA g A5 £l Jutlande] EAsfte] $X& Hovsgrer} 24 =
t}. Hgvspre ASTA= 3itrte] Q3] e AFHAY FEE= 1.6km 3
2 Apfol B @woz FojFol Ad glov FPHel Fu AT FHdle
=]

[18 2 : RIS@ AZaA 9] 21A]]

(218 1 : 299] A=thx| (Hgvsgre, Roskilde)
T5bell w=e] NRELAFSE F37]s&AE1 Q] NWTC(National Wind Technology
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Center), Y¥@&t=2] ECN(Energy Research Centre of the Netherlands), 2IE2
C-WET(Centre for Wind Energy Technology), 7lu}t}e] Atlantic Wind Test Site
(AWTS), 12]22] The Centre for Renewable Energy Sources(CRES) 5 °] L
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- A5 FE7HFAIEC, International Electrotechnical Commission)ol] %-3}5)
2 A5Astel F8E BEA

543 NIFY AP % 4F 97 SLAGNA b5 AY
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1) AFAd7DRe AP A YAZ2 (Test Site, IEC 61400-12)
IEC 61400-129) AR u}o} Zo] 7)AF =4 nfreEo Az, =3 w977},
Gl fEARel dF FPAF} BFAY, SAMAY AHE FQU B
ok AN v Al e gol didh 2 7AME 58 st of 3ot
[23 3 : 73S AEES] ARFAA 2 L HZ(EC 61400-12)]
<E 1:3uds] AZA9uAY 274G (YA ¥4) [EC61400-12>
5 . BAE JIFLoR ¢
A9 T& (Sector) HAd A (%) 5‘3"41 e
<2L 360° <3 <0.08D
>2L %2 <4L =3 T3 <5 <0.15D
>2L 9 4L =4 73 97 <10™ H A&
>4 2 <8L =4 73 <10 <0.25D
* TEY FJAEHR GF2EY 7 2E AYrstes HHe HAAEAL
wx TEUW ] sl BEZAFAHY gFrzE V2E JdEsE HAYAA
L: FEEH7] Alole] Az
D: 3lx5x A4
120
Undisturbed
100
% _a=2Asctan(2D,/L,+0.25) or a=2Arctan(2D /L,+0.25)
g 80
2 40 T
Disturbed
20
2 4 6 8 10 12 14 16 18 20
Relative distance L /D, or L /D,
[28 5 : ¥ A3 7193 Tgz 213 iz o A]
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2) AF3AFEA 9 A=A (FD)

@ IEC 61400-12 : Wind turbine power performance testing
After data normalization(see 5.1) the selected data sets shall be sorted using
the "method of bins" procedure (see 5.2). The selected data sets shall cover a
wind speed range extending from 1 m/s below cut-in to 1.5 times the wind
speed at 85% of the rated power of the WTGS.
Alternatively, the wind speed range shall extend from 1m/s below cut-in to a
wind speed at which "AEP-measured" is greater than or equal to 95% of
"AEP-extrapolated" (see 5.3). The wind speed range shall be divided into
0.5m/s contiguous bins centred on integer multiples of 0.5m/s
The database shall be considered complete when it has met the following
criteria:

- each bin includes a minimum of 30 min of sampled data;

- the total duration of the measurement period includes a minimum of 180

h with the WTGS available within the wind speed range.

@ IEC 61400-13 : Measurement of mechanical loadsCapture matrix

H:M2 0130 03w |30]|20]0fisn!wn
navs=sl 4
CERE
&)

Elz

'S
-~
+
+
S
N
IS
s

E S Yo ~ w2 e

v~ oneeolz |

Remarks J OK | OK { OK { X | OK | OK | OK | OK | 0K | K lf;» CK | OK | OK | NC

@ IEC 61400-21 : Measurement and Assessment of power quality
characteristics of grid connected wind turbines 7.5 Reactive

power
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The relationship between the active and reactive power shall be measured so
it can be stated according to clause 6.5. The following procedure shall be
applied:

- Measurements shall be taken so the at least five ten-minute time-series of
active and reactive power are collected for each 1 m/s wind speed bin
between cut-in wind speed and 15m/s. Here the wind speed is measured as
ten-minute-average values.

- The sampled data shall be transferred ‘to ten-minute-average data by
applying block averaging for each 10 minutes period.

- The ten-minute-average data shall be sorted according to the method of
bins so that the reactive power can be specified in a table for 0, 10, ...90.

100% of rated power. Here 0, 10, ...90, 100% are the midpoints of active power
bins.

% Fu4 A%

FRAUA /N EATANA A5 A AXeIMe] FFAR F FTFIS 50
m/s& /1202 AE WIS S APse 4 AGAMY SYAeE AEIR
o FEWAGA 24L A5 TP Soaen dEIE WAL F4
8 Be F3o] o|FolFy] WE WAL AAT ALALANA ZFFH A
St gz e Aotk T A3 WIGs)Hoke] FFujolEE ¥
g3 AETlATae 2E Qo) A 109 HeRE 23 69 2EAA o 7
70 (2004.10.23-2005.6.10)2] ZE3d|o|HE FH sl EAsATh watA 4 &4
W AGe B9 ATREAS PAPEEA, A% AuFAYG, AF F-AR
Ad, A% 4R JAHE AT NEA AREE FASAd
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A 93 | AR PHEE s es|de  age| 29 |99(|99] 89
ZAEoAATEE
57 |52 | 502 | 51 | 52 |66| 55 | 63 | 59|71 69
(30m-m/s)
BAECARTES
duol AR A F 61 | 57 | 542 | 55 | 56 |69 56 | 65 | 62|72 71
(50m-m/s)
Z2017
W/m) 310.3 | 257.7 | 2283 | 241.9 | 252.1 |377.4| 241.8 | 363.6 [289.7|481.0| 414.4
Weibull |[C(m/sec)| 690 | 6331 619 | 607 | 625 [7.75] 631 | 7.34 [693]824] 799
By K 1769 | 1682 | 1.675 | 1675 | 166 |2.074| 1.741 | 1.802 |1.886|1.838| 2.006
SaFES WNW [NNW| SE |[NNW | SSW |NW | WNW |[WNW| NE | NwW [ NNW

2) IEC 7]% ]
BAANE A% AVEAY, T HBPRA, $FIAGEAT, AF AR

Ao tete) FRA Fgo] IEC FAL wEspeAol B g4z

AEE YAk FHAL VnAS AF 5 :
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<3 3 : Capture Matrix 223 (34 1d)>

, Capture Matrix for Normal Power Production
&moﬁ."%golvl' el RN AN Ll . Atleast 2 min
SYeisY 4 ) s e 7|8 90|23 ' ' KRR
T S5 6 | 718 |9 [1w|n [12113]14 18119 120 |21 |22 | 28
<3 0 0 1 [ 1 0 0 o 0 0 [ 0 0 [ 0 0 0
3-5 9 25 39 107 | 168 103 47 59 50 S0 3 6 1 0 0 0 0
5-7 122 485 869 878 894 756 786 973 803 840 133 82 62 38 23 14 17 16
7-9 784 | 1396 | 1325 | 1373 | 1448 | 1508 | 1380 | 1102 | 1079 | 1035 | 840 74 600 431 239 164 113 57 28 15 10
a1 1155 | 1397 | 1366 | 1383 | 1167 | 1064 | 907 805 680 575 398 339 302 210 137 100 63 33 10 3 0
1-13 1229 | 1268 | 1236 | 861 847 596 456 356 281 176 97 82 T4 72 32 25 13 5 2 0 a
13-1% 1353 | 1429 | 956 754 543 R7 195 136 75 S8 27 40 24 15 14 S 3 1 0 0 0
15-17 1198 | 945 673 487 252 167 B84 59 Ell 26 18 19 15 S 3 2 [ 1 0 0 [
13-19 796 619 453 216 169 85 49 39 24 17 11 S 8 S 2 [ 0 1 0 0 0
18-21 375 395 287 172 93 67 38 27 15 14 1 6 3 7 2 a 0 0 1] 0 0
21-23 259 246 162 122 82 45 [ 22 10 8 3 4 3 3 1 ] [ [ o 0 0
23-25 219 149 122 77 41 5 13 13 3 2 2 6 4 3 1 1 0 [ g 0 0
25-27 137 1Mt n T2 24 2 9 11 1 3 2 2 1 0 1] 0 0 1] 0 0 0
27-29 152 82 S9 34 17 hil ] 1 1 1 2 3 1 Q 1 Q 0 e Q [ Q
>29 436 309 199 388 55 48 25 19 20 20 15 4 2 0 0 0 0 0 0 ] 0
o222 -
HaM+ 130303030303 |30 | |xnlxnivinls|s|s]s
Havzesl 4 [ 4 [ 4 | a4 |4 |4 |4 s a e balabaloa lnalwvainmaive
SEIdE g g e e w2l n{nl7|s|s]ajs|s]z2
(3%0l2h
7‘7"" 8224 | 6866 | 7818 | 6694 | 5799 | 4824 | 4029 | 3622 360 231 121 54 35 26
z499) Vip ~ Vi-2 ~ [(Vrs2)+Vol/2
Remarks OE JOK | DR OR | DK | OF | O8] OK KO | O

yma dohE ALPe AT B4 Ad A$AT o] =& FZoA

ol Bag HolH #7} mAgA Yehd

2 9ot & dgolgE 1d ol &7
ez w3 Bod sbeAdel duka & 4 gith dhebd 61400-139) F1ES BE
at7] A E 20m/s o)de] He TS T459Y RMESUE vhEA] a3te] g 7
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=l desty FF sudAd AP FELFALHEY AEn Has A
AE AF5d7e dYxdez & F gloh gk A FH 9 THER
o7kt A7 4FATE FIY F e AFEAE T 2= Aol
- AEE ez B d7E uiEAdel dssn dsdTol AYT S4
2 SAEINY) FERA AF5ARA siteE B 2AEMY A FEY T
ASEAE 2487 A% 7IvE vpds= Rolg

A FFAYATIedTLel 435S Fé 7Y K4 TFAES 4 7T

g EE B VAR E EUE 4 AQY 7249 IR vla-EHez 4

5
94 FHA £33 DA}

e AEE AT
NHY 71EH AARNT FUBRF T2 ANDA 72H AZEA
FRASS MEste] HF FRAZ NPY A% AVIAY, ¥F JehPopA T
(AR HFEAD), AF FRAAAG@AAT), A¥ ALA@LAT)o
3l A9 IEC #FZ(IEC 61400- 12, IEC61400-13, IEC61400-21) HAEA AHE,

Axet TEol W AP AE, FA THEA 2AFEH 2 TAANL D
AAY AE, FHY 4394 7F FYAY 54 PE wgH FHo g
Aed 2 FA oY 2o 45, $ASY 2 3F A30A $93 B
=
=2

AR eke] AN AES ST

FYAASRAY dolgHuo) 2 A, FFUA7]EATH, 2004
AAE 9, B A5 AFE@DS A9 TS AT, 2002
750kW F=24d7] AF5AT, ZddEa, 2004

International Standard IEC 61400-1

International Standard IEC 61400-12

International Standard 1IEC 61400-13

International Standard IEC 61400-2

International Electrotechnical Commission IEC WT01
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