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1. HHAEE
AR E R S 2 AR R et R > DI R H a5 2 B 1% - 2 H B9 R /2 4 &1 8 H
FomliH REEEREZGERNFEEMARENERG -
AIRERER I A X RS  WEHEGEDE - NEER ARG - BRATEK
S AEE
AREBEBANSERTZE DK - HR/NE 28 CNS 15176-2 - CNS
61400-3-1 } IEC 61400-3 Z HIFEAE - QI B 3 B 5 8 7 4% 50 12 (1 B Sh 225K -
ARIREEEE 2HT 2 BERLE-FMLH -

2. FIAEAE
THEERARZERSIN > REAREZ D - ANEESTE > BHAZFESZ
BRR > FERARERZEBTR(EEMTEE) - BINEEDE > 8 HZ T R(E
fE i T )

CNS 11445 (R 5IE4E) g ¥ & %

CNS 14165 B A8 S R R i o T (TP 1)

CNS 14674-2 BHAH A (EMC)— —fRIEAE — 55 2 8 TRBEZHEE
A&

CNS 14804 W — RS F LI RE — RET R A

CNS 14984 (% FIEAE) & J7 88 B g8

CNS 15156 (R FItHAE) S EEHMEE KT EE

CNS-15176-3 CECE SR AR T L T

CNS 15176-4 JRL ST — 55 4 B ¢ R DB e AE B et RO

CNS 15620-1 BRERBRARGTREZEEHHA -5 180 JFHHE - 2R K

CNS 15620-3 BRERE ARG TRHEZEGHHA— % 3 ARG HYE 2
FE - HENEE

CNS 61400-3-1 JB ) 3% H4c — 55 3-1 B — [ o o 2 0 B B T oK

CNS 61400-24 JEL T 8% A4 — 55 24 EB - EEPE

CNS 61439 (R FItHELE) REEREBHR 2 E R EH EEHE R

CNS 62477-1 BNETHRSAGNRE I LZEER-F 18 - @R

ISO 76 Rolling bearings — Static load ratings

ISO 281 Rolling bearings — Dynamic load ratings and rating life

ISO 2394 General principles on reliability for structures

ISO 2533 Standard Atmosphere

ISO 4354 Wind actions on structures

ISO 6336-2 Calculation of load capacity of spur and helical gears — Part
2: Calculation of surface durability (pitting)

ISO 6336-3:2006 Calculation of load capacity of spur and helical gears — Part

767
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3: Calculation of tooth bending strength
Atmospheric icing on structures
Rolling bearings — Methods for calculating the modified

reference rating life for universally loaded bearings

IEC 60034( % %I fZ #£) Rotating electrical machines

IEC 60038 IEC standard voltages

IEC 60071-1 Insulation co-ordination — Part 1: Definitions, principles
and rules

IEC 60071-2 Insulation co-ordination — Part 2: Application guidelines

IEC 60076( % 5| 1Z %) Power transformers

IEC 60204-1 Safety of machinery — Electrical equipment of machines —
Part 1: General requirements

IEC 60204-11:2000 Safety of machinery — Electrical equipment of machines —
Part 11: Requirements for HV equipment for voltages above
1,000 V AC or 1,500 V DC and not exceeding 36 kV

IEC 60364 (£ %5]fZ#) Low voltage electrical installations

IEC 60721 (£ %5]fZ#E)  Classification of environmental conditions

IEC 61400-6 Wind energy generation systems — Part 6: Tower and
foundation design requirements

IEC 61439 (£ 5]fZ#) Low-voltage switchgear and controlgear assemblies

IEC 61800-4 Adjustable speed electrical power drive systems — Part 4:
General requirements — Rating specifications for AC power
drive systems above 1,000 V AC and not exceeding 35 kV

IEC 61800-5-1 Adjustable speed electrical power drive systems — Part 5-1:
Safety requirements — Electrical, thermal and energy

IEC 62271 (% 5]1Z#) High-voltage switchgear and controlgear

IEC 62305-3 Protection against lightning — Part 3: Physical damage to
structures and life hazard

IEC 62305-4 Protection against lightning — Part 4: Electrical and

P B s 22 B A A

3. AEERER

A A

electronic systems within structures

TR AR

3.1 £ (annual average)
H1HBHBERFESENEIREZ VPEE FAEZENHZHEZMGEEE -
{25 P2 IR TR PR B R B AR (91):10) » DU SV 29 25 Bk 40 35 60 8 40 S5 1 18 U -
3.2 £ ¥ E Z (annual average wind speed, Vave)
B E VI E R PR -
3.3 8116 A Hi (auto-reclosing cycle)
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BN EREE SR 2B GHERKE N a2 ENE 2 —BFHE - — R 1©%
0.01s FH -
3.4 [E ¢4 (blocking)
JeRL 7 1 P A % 2R TR A RR M 2 b I Lt G B (TR S 2 B SR EE) o DB I
A0 T A MR 2 R B -
3.5 4k (brake)
ARy TINC RGN R Ay Ay
% REOMHFEOZERE S - B EE T ERBEEE -
3.6 BB (characteristic value)
H A 5 IE 2 BUE R0 BUE (B 1 ER KRR E B E 28R -
3.7 M (complex terrain)
JB 5% 8 E 2 e - KRR AP 2 B E SR EER R AEEN P ERY -
3.8 AT AE (control functions)
JR\ I A P ] B Z DO AE > AR DA R /B H B PR A E A SR I - 4
FrEREERSBERENAN -
3.9 ] Z 4 (control system)
R M E IR R IR DI 24K - BHE NS - BT - REE - A
KB -
W% R A HGFED BB 7 A 2w R D8 2 EE o I (R 55 &
WA S et TR E 2 IR HIE & A - 26 R4t W B & IEH & E 2
Mg~ B AT RS o DU O A s E E IR HE -
3.10 YJJ A B 3 (cut-in wind speed, Vin)
PREEERZRRER DS > B GRER > Wi EE &K 10 min Y15 &
7R o
3.11 ) 4 & 3 (cut-out wind speed, Vour)
PREERzZRER I > BOBERTHNBER > &R SEEZ 10 min P
B 5 JE, 2
3.12 X s MR R {E (design limits)
et AT B 2 & KRB B /ME -
3.13 B1E LB (dormant failure)
JOIE AR o 4H R B AR ST AR 2 ORE B Ry SR -
3.14 FJ& & (downwind)
T H &2 TTE -
3.15 E 49 (electrical power network)
BhHEmE A R ER i - SE - RS ES -
H%E: ABEPIHr2ERGBHEEEAMER  WHHEUE  FAE - ER

A
&
W

i
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A
=7

3.16 W& 45 || (emergency stop)
FE N AT A il 2% 50 L 0 R AR AS AR -
3.17 BIE %k (environmental conditions)
HREFERNEBIT R Z2BEREGET] - BHSE )
3.18 4P ER & £ (external conditions)
ERNBREB AR UREEEACEE - F - KFE)REHEERMS -
3.19 &V B ZE (extreme wind speed)
£ 1N Z FEMgR " mEH”  NF)T AP REREE -
% s AEEGHEERH N=50 F Kk N=1F > L FHEE- r=3s & t=10 min-
BRI 2 Ry R B KRR o 2R o AR R o el ) B A R
JH i Ui R 2R N 5% at B IR D0 1T 8
3.20 LB 4 & (fail-safe)
FE i 5 1k HC R Ok 2T A2 K et B PR 8% st R
3.21 [ & (gust)
ol 2 2 BTy R SR AL e
2% ¢ P R e] A R IR R R R R E RN
3.22 K SEi&h & JJ #% (horizontal axis wind turbine)
T AR E B R KSR R T
3.23 # & (hub)
RO ERRNER GREENE TES
3.24 #8 = E (hub height, znhub)
A TR EEEGC SR LR RE L & E -
3.25 #5 @ (idling)
RO EEREEREEZNRE -
3.26 18 ¥ BI & (inertial sub-range)
JE\ 2K 4B R AR EE R R R R D I R 12 2 B 5 | (isotropy) 0 H BE & B AT R A 5
ZHRRE R -
% fEILAEL 7 10 m/s JE A > HEMREE 2 HERHEE KA 0.2 Hz £ 1 kHz ff -
3.27 FEFR AR 8B (limit state)
G R MR LA 2 B Eny — R RE - B B T — ARG HIAS R w2
s ar FEK -
2%« Etat B 2 B A (B0 #R BR AR B8 By 52 51 225K ) - (5 i 45 1 2 2 i PR IR RE 2 i R
/NI w% & R B A9 AR E {H (2 18 1SO 2394) -
3.28 Y5 E 7 (mean wind speed)
e B JEl 2 A O R E 2B AP > S Z s FEE -

i

B~ RE

#

)o

EE o

pic

o

iE 4

— 09—
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3.29 th & J§ 77 # (medium wind turbine)
1% Sl FEOC Y 200 m? HR R 1,000 m? 2 B - E R E
N DEESREZRAORTOEBRPRAE B -
3.30 #%#& (nacelle)
S AE /K ST il R g v B 2R TH U 0 Y & B B g e B T B MR AR -

3.31 EHE B (network connection point)
HE-BROEGEGOEREE R SNHEDBBEEI S EE AR ZETIE
UIREIS RIS I

3.32 B S (network loss)

BT 48 < 498 IR [ 6 8 el ) A P ) B AR W ER O E 2 1B e
3.33 IE ¥ {=#% (normal shutdown)
JEL TR BT A RS B AE PR R IR E T 1T 258 -

3.34 HE B # {5 (operating limits)

B e st B = 2 — R > A DU i el 0 B ) DD RE 2 BLED -

3.35 JE\ J1#% 15 1% (parked wind turbine)

JE 7 1% B 7 A R B S IR AR o BRI R DR 2 s s
3.36 M EEZE K (performance level, PL)
AR EREH ARG L 2MEBE D  EHEERG THRITZEIRERE T Z 8
AE S e
3.37 E‘%%%(power collection system)
1l e R NIENEEN 2 24 -
% HROUEEERJERKGEEEEREH A ER

3.38 B H I = (power output)

HEURKEAR BB EENRE O ZR -
W HRDENE AH@EE 2B R -

3.39 X EJF [ I AE (primary layer protection function)
HEEHA 2 EXNELBIUIE LV E ARG T > ATEMERRDEES RGEZ —ED
it - HBELEA MM E 8 2 X EE ;D AE (3.52)%8 17 7Y B 3 U] 58 (3.40) -

3.40 5 T BE (protection functions)
fifE O JEL 0 M AE 3% ST R BR E P 28 B8 2 2 o 2 4 T Rk

3.41 FHE = (rated power)

EREZEERAET Hb RENRHEREZIZIRE B AEREHMR
E °
% HENEMS > EEEEE LI EGRAET - B ) et st v 2 2 2 fi K3
W E DR -
3.42 #HE B 3 (rated wind speed, Vr)

nﬂh
i
=8
el
S|
B
=8
=

%H’
2

g
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8 B 8 = 5 R B B OR 2 AR E BB LT o R ) MR B B R E O R A ) R
3.43 E F] 4> 15 (Rayleigh distribution, Pr)
1% = 73 A1 ok B -
%+ 20 3.68 -
3.44 B % JE 3 (reference wind speed, Vrer)
AN ERENIEEHRZ BEEKRSE -
2% 1. HAth 5t AH B 3 5T 2 BT o7 o B AR R R F MR R R ) R 2 (2
BEEE 6 Ef)MEHEMLS -
% 2. sEt AR5 B B Vier Z JBL T HE S5 SRR JEL T R > HLER BT R 2 AR B AE B
WS 0 S0 [E B 2 M 10 min S & K B R KR Vieer ©
3.45 FHIIE8 0 &£ & H B (resistance partial safety factor, ym)
PR EEM B R E 2 R EE R EFAEZ A MRE/ A EERE - SBEET
R R 7= e
3.46 ¥ @ EAE JE 3% ¥ (rotationally sampled wind velocity)

fie B 2 JEl 7 % - b A E R A R T -

HZ EEREERRE 2B EEEREEEERNHE  EE#EF - ERY
FEZEBRPEEARR - WU e 28 75 58 1E e B0 R R H R
BHaABlnERs -

3.47 B F @ (rotor speed)
J 7 1 R L h 2 R -

3.48 YH¥E E K E (roughness length, zo)
e EE RS mERt TS ERSBEGSEEZERLT  FEHREEL 0 K2
M= -

3.49 &% F oy (safe-life)

BN ARG | Mt R - I R4 IR 5 B DU 1 50 0] 5B 3 4 oy K B 72 48 B

BEERE -

7% 0 ML R 2 s ot B % 40 &5 o A RS 1B 2 1R o o R AR A ) 2 P B AR B -

3.50 Z2 & 52 B M F 4K (safety integrity level, SIL)

EALE R4 ETREEF Rz —) BN EHI e 2%

SER 1 HREER -

HE AL B ERNWEHBERUEEEEN IEC 61508-1:2010 2 5% 2 K
R3I-HEFRTARNBETREERAK I L ENENL B TREMEELX -
SIL I JF & &t ~ R &4 ~ e el 2 [E A B % - #iK IEC 61508-1 7E 5% »

“SIL n Z2 M AK” (Hhn k1230 HRRNEZLAFBIE]LE
B BUSEREGEn 2L EIRE -
3.51 HEFE 4 3 (scheduled maintenance)

i
dt
i
B
e
=5
-
S
iy
5
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4% B ] E Z 5 12 3% P 48 17 B TR 1 4 3 (F 3% -
3.52 REE I AE (secondary layer protection function)
HEZBEYRE - HAEH 1 EE N EZE G0 &Y aE(3.39) - {H 18 B N B 2 §5
ERHEABUENZE -
3.53 15 H & ¥l (site data)
ARE G 2B - E - TEREEESHER -
W% BREASRBEN - B EREL 10 min AR 2 G5t &R -
3.54 #2 I (standstill)
AR P s N
3.55 Y& (support structure)
JR\ iz — oy o BB AR R -
3.56 F & E 3 (survival wind speed)
1 285 5% 5T P BE MY 32 2 A K R 2 -
g AEEANRMIE A > Rt o] 2% HminREZERZ (2 3.19) -
3.57 ¥ E @ (swept area)
WMl R BieEaEd > EEREEZBEEEE -
3.58 {& % A & (turbulence intensity, I)
JE 2 2 FRAEE B R L E > RERE - ERE W > BT S Z[E — 4 R 2E
EREAGHEME -
3.59 I F RE 2 & (turbulence scale parameter, A1)
J DR K40 1) o7 R B 58 F R 0.05 Ff 2R K -
% B =0.05> FEEE A=Vl
3.60 $B ¥ 1% 3 (turbulence standard deviation, o1)
i % = SR PO R\ M e o BAVEREE -
3.61 BB IR AR & (ultimate limit state)
i B R i K B E R EORE ) 2 MR IR AR R -
3.62 JEHEF2 4 3 (unscheduled maintenance)
FRBEHEZHEL MEWHAREHERE 2 EnEBMETAEEESE-
3.63 L & 9 (upwind)
BEREmEMERZITm -
3.64 IE E ih & /7% (vertical axis wind turbine)
Ry e R EE R S
3.65 &1 44 (Weibull distribution, Pw)
HE 208 3.68-
3.66 & J7& E Ik (wind power station)
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B 3F (wind farm)
1B B BB A -
3.67 JE & HE (wind profile)
J& 1] 7 (wind shear law)
B 7 T 22 [ e ot 1 = R AR BB R ORI -
2 - HEEA 8 A B E A (DI E R ESH EA (2]

In(z/z¢)
In(z,/zo)

(OREHEN (2)
Rep o V() O 2 R
Do BT R
2ot PR B B 30T 2 B O L
2ot MIBERE B B
o ¢ (B A ) IS B
3.68 JE 3 4> 15 (wind speed distribution)
PR — A T B8 R0 B 1 2 5 4 A i B -
W75+ B 22 4 1 o B R S B Pr(Vo) B B (B B Pw(V) -

V(@) =V(z)x

(1

Pr(Vo) =1 = exp[—n(Vo/2Vpye)]

(3)
PW(V0)=1—exp[—(V0/C)k]
1
Cr(1+-
nf{ﬁ (%) } (4)
C7 ’ % k=2

o P (Vo) + BRFEMERRE > JREI V< Vo Z R
Vo * JEZE (f R )
Vave 1 V Z V19 1{H
C BB zZRES
koo #BERBZEIR2
T e ex &
Chk_HHUWHEEEMNFME  HER =2 HCR Vol k= 2KmED
() Frat Z e > R B F ok BB 2 (G ok BRH ) -
o AT B BOR R R NS Vo R Z RFEE R o AL > EEFEEEREME Vi BV
Zor A BILP (Vi) — P (V2) 158 7 L 28 72 1L 55 IR ) {E P I 2 065 [ LE B - 3 70 A1 ok 8
T8 o3 BN BT 15 H AH 5 2 1 o % ek B -
3.69 & YJ(wind shear)

L
L
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T S L 6] R -
3.70 JE 3 (wind speed, V)
(B 4% 72 6] o 7 e B 2 BB 2 R Y ) R e
= - BEITR R 5 E R E (R B)(2 W 3.73) 2 KR/h -
3.71 A JJE E#% 4 (wind turbine generator system)
F R B EERAEREZRE K RS -
3.72 J& JJ 1% 15 i (wind turbine site)
B B AL R R B N AE A R T B R i &
3.73 A & (wind velocity)
R EMEEM N EREEH T O Z2AE HEEANERZZER "H” 2
(B 5 B R ) -
WL HEREZAE ABRBEBEAZENZER "B ZA &M S REEH -
3.74 B 1% BE R L% (wind turbine electrical system)
15 B A el 7 B P B R B R P 4% I 2 B SRORR A 0 B RE R M - 15 R R A AR R A
25 RLHE THOE R MR SR R E R A I A B 2 R D R S B S -
3.75 J& J7#% 4 %8 (wind turbine terminals)
RS B 1 2R MO EL S EREEE 24 -
% HEEAWAEENENENZ #EEE -
3.76 B[ (yawing)
Wyt e -
7% {8 R 7K il R D A% -
3.77 i $& Az (yaw misalignment)
JEL 7 1% B - B (R R 2 KO e B -
3.78 EBEEN A & (damage equivalent load)
HAEHE NG EZ S-N i EBMEREER/NER BT Seq» EIREG TER B
BEAMBEE m 28 % SN ABBERAEZ/KT > AHEESH
BHERXE N BEUNETEBBHENFELEZEHE -

W2 BB AW S, =1~ 2 o EEB R 0 dE T 0 B R B
o E R R B -
" ,S! Y
s ]

3.79 E # & &, (reference loads, pl.)
AR DA FHEEEST 2 A8#5] -
3.80 f{f FH 1 (serviceability)
MBS T R EMATRMIEN T >  BEIEEEHAEET] -
3.81 fiH M M PR AR KB (serviceability limit state)
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HERGRAEZRE EEEEHILE KA AIEESERTHEAER e E®EM
TR -
3.82 S1
BL Ja\ O W i 4 T 4 9 OM B 2 s at 25 A D D OR B 0 M A PRIR RE R A -
3.83 S2
PERERZERAMEERAAREEEAE > RN Falifay 10 maEs -
3.84 S3
FROHAENE ] ZE AR RAR R S A - KN Fan A 1072 B O 8 -
4. TREER
4.1 Frof R B A

7 5% GALE B iz
C BHSMRBZRESH m/s
Cer R IEIES ]
Cr IAARER
Coh H F B &
D L RS m
Dry.i M bAz £ il 30°F B b 2 E % m
7=
D1v_360 360°E 2 &t~ i fE S Ab Az 2 I 4 72 m
A S s7!
Ja PEORE 58 2 3% s E
Jx Bk 58 B 2 R A
Fq B EE
Fi AR EE
. BE 15 m/s B B 70 % o3 (L E 2 B
5 I R E
Lets AREREE
k ERERARITTR (AN}
ki TSI360 7 X EG LR E » k1 = 5/3
k2 TVI360 Z & B el BN & > k2 = 3
K 21 Z H 2 (Bessel) bl &
L HEBERBERRESH m
Le HTRESH m
Li RETEZEBRESH m
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7 9% 3t BH Bz
m JE By ff 42 (Wohler curve)f5 8
ni BE o S A R
NG R R K BN By E ) (B 8 Y ik 3
(RP %7 % S-N i 43)
N i i 7R 5 2 B B B F
P TR N/m?
P(Vo) RS RE > B V< Vo Z %
Pr(Vo) B R A% 3 AT ek B 0 BI V< Vo Z B
P f7iE R
Pw (Vo) B A0 1 R 0 A0 e B
r - AE RS- AN m
R [ 0B 2 1% m
Ro AAEE B J/(kgxK)
S B o
. ol Py BRI R SR O B 2 T T (BT ) fir
S1(/) 4t e R R ) 8 2 T R B G B o B m?/s
SF.min BB AL 2EHB &/NME
SH.min Bahz 2HAE T R/NME
R\ R o) ke BRI T A G A R
fe= 14t 1| 53 &
o k=24 1 4 & s
k=35 H 5 &
T e 455 7 IF ] s
t fiF ] s
14 JoE ¢ m/s
V(z) =z R 2 m/s
Vave iy 8k 15 R A ST 3 L m/s
Ve R 48 F 4% T AR b 2 A I AE T bR R (E m/s
Vox N [ B H  TE H A O R (DL 3 s SE ) < Ve m/s

K Veso 3 Al R 1 K 50 5 7 ¥ I H Ui &l
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7 5% 5 B % fir
iR
Ve |FAHT 5O 4 B 53 391 2 0 A o R (8 m/s
Viao B L /s
Vin ) A L m/s
Vo B 53 1 60 B o 6 R L m/s
s0 50 47 [5] B 41 2 4 0 JEL 2 (BL 10 min F-49) m/s
Vioo 100 45 [5] B 81 2 8 3 L3 (B 10 min 57 1) m/s
Vou 1) e L m/s
v, 9 m/s
Viet A3 R m/s
Vieer |BH GBI DU AE T 2 2 R m/s
V(paz) | S0 R KT R 2 ik 10 L 4 B m/s
Ve i??%g@@@&@%%ﬂzgﬁﬁm% .

FH S &2 B B 35 2 A8 A5 & 0 oo Jall A e 1 A ~ i A

oy L T [ R "
ZnT SERBERA TRBE S ol %

Zhub JEL 0 1% o 8 = m
Zr B 2 T 2 AR S m
20 B R 2 MR R E m
a JEL ) 5 2R 1 45 B

B ik i R[] 8 AL S Y 2 B

r {in 25 ek ¥

ye BHEE RN

M BEL 57T 86 73 22 4= (R B

Vn Kt RE L =R

0(t) B RE R A 8 AL (°)
Oce e Jl 175 0 T B S 3 Jl 2 U5 1A) 2 B K Ml B A (*)
Oecn N [5] B ] 2t I = 1) 82 4G (°)
0 % i@ 30° B & & & S 2 R (°)
0360 it & 360°F @ 2 R (°)
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B 9% &t BH B iz
O1year.min /NI S 2 FE A (R DR E (B BT K
F)
Omin,operation | JEL J7 1 4 B 7 o {0 25 BF P 1B ORL R K
4 @ﬁﬁﬁ%%’E%EﬁE%Mﬁmﬁﬁ% .
B IELS1(f) /o =0.058F 2 % &
P EREE kg/m?
é JaR\ A A 7 B E m/s
Ge RO 1B A R m/s
Bty JaR\ A R 7 R R A B m/s
Owake F& it B AT oAE m/s
ot e A 0 BB O R AR 2 m/s
G JoR| 7R A 7 A R H o A AR m/s
G1ET™ T Uit O A AR m/s
o1 iy 1 A T JR R A R m/s
o2 oy % 5 P A i JeR R AT R R m/s
o3 w8 T b A AR m/s
@ AL B B
E[] ERTANE Y (1l
Var[] L AN A F N
0 ﬁﬁ%%?%ﬁjﬁ@@ﬁ%@%%g% )
R 35 B & 4 ) by R SRR B A R IE
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4.2 EE

A abnormal (for partial safety factors) £ & (%50 % 2 KN #)

AC alternating current xR

DC direct current B

CcC cold climate EARE

CFD computational fluid dynamics TR AREE 2

cov coefficient of variation gt B R 8

DLC design load case 2% &t 2GR

DWM dynamic wake meandering B RE R Ui B 8

ECD :ﬁ;rnegn::e coherent gust with direction TR [ 25 {1 = K I AE T R

EDC extreme wind direction change RN E R

EM electromagnetic =R

EMC electromagnetic compatibility B A M

EOG extreme operating gust Tk Vi 2 L [fe

ETM extreme turbulence model Tl Ui $8 U A5 BY

EWM  extreme wind speed model TR Ui L 2 5 AU

EWS extreme wind shear fii Uit e )

F fatigue 55

FMEA failure mode and effect analysis 4 3 155 =0 K 3 FE o b

HV high voltage =1 8 R

IAC internal arc classification A 2R 28 5 47 FE

IC icing climate 4E KR 7

LDD load duration distribution AW E SN S M

LRD load revolution distribution BN E oA

LTC low temperature climate &8 & &

LVRT low voltage ride through {6 2B JBR 2F

MCP measure-correlate-predict = OH — B B — FE I

MCS Monte Carlo simulation ZE MR oE R

MOD modified orthogonal decomposition {& & > IE & 4 fi#

N oty actags)reme (for Partial gy gn v (55 % 4 B 90)

NTM90 normal . turbulence .mo.del,. 90 % 90\ %E WA =R TR 1
percentile value of distribution 1B 7 fe A

NWP normal wind profile model 1F & a3 A
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NTM normal turbulence model 1E 5 R R
S special IEC wind turbine class vk 2 B M & AR
SCADA supeyv.is.ory control and data BE 1 T 5 R R Y
acquisition
SRSS  square root sum of squares S5 R 2 SE TR
T transport and erection (for partial VB B T (34 2 4 R )
safety factors)
TSI terrain slope index H I 37 45 8
TVI terrain variation index P 8 B 5
U ultimate 45 iy
ULS ultimate limit state 4% fx i [R AR RE
5. BAER
51 —f%&

5.2

5.3

5.4

P 2w et 2 TR B e %
B4 T - DL AH B
HENSEEBETCER

LU 6 2R BOat i fr B ) i a5 18~ Bk - R K

Koo PEESR IR AN R 2 st~ Wi - R R E

mEERBERE - LI FEEMARE K Z 25 - EE

NZEERRF

B Et 77 A

AR FOR B RO M B D R AL o DLUTE N B AT A o pE A R R E AE R IR

B o 2 HMER LS 7THERNKS TR S ERAHEREAN 2B -

ShERPRAFBLE St TR Z A HBE G - AEECER L FHE Z &/

EalFhEHEAMR -

EERMEDEZ 2 RENAMENERDREAFNREZEEE L EFEHE

B BB R s At T 0 A0 7.2 BUE -

Wel 2 HEMNESELGE /SRS - ERXBERHANEEER  EER

A B A Z AN ER R A > DARBR AR AR E | 2 R EUE KT T - BiE SR B A EE

Wzl B ER  ESEMHMLYERNE -

ZEFH

AR BRI 2 B & F o2 — g7 &t

s —MEEFY  BHNERNERA B 2GS M 1 & 5048 1% R AY R b -

s MHRLEHH BEHANEXEERKGHEMERAC R/ NBHREFEZ FH
2 CE A E ORI R

—REEFRE DR EBRN ZE rZ =R > HER 7.6 4 -

FRZ2FRBNORAERNZE 222N EHREFHEZEFLEGR - KFF

R EFREE IR DRIEWE S S BRI > M 6.2 FTE X -

in B R 58

OE
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B R E R B M BT A A s E PR B I EE N EEER
By —EB 43 -

B E AHIER G CNS 12681 2 F3K -

JE 77 8 B

B M hE EEDIK A - B HEEER 2 A E D ER T &R ¢
o JELJJ MBS B A E I -

o AIGEELFFHE -

o EEFEG

o WHEIIHE o

o ELERE Vier o

o Wt EEE HEE Vie—Vou o

o i R E DR EE -

e EAOBMERSBHEL -

o JE JIEA IR 2 BHE B -

o JEJJBEARUNE 2 AHE o B SR KN 2 % ZHREE -

6. ShERR A

6.1

6.2

— &

#E AT B DB B AT IR E B B AR 8 BT A 2 S ER R A
RAOMGEZREZEHLAHR  WAMKEH
B RS REPEFERE - BER
fife 352 B -

REMHRA T HM S BELE LRGN - ARERRFE TS B E@ERME - L8
MHEEE D EEE &t AR -

MR AE 1 B Al o3 Ry IR B e S A o IEH ZAMNER R R B E R A A A
AR LA BR TR i S B R PR R R 2 AN ERSEETAR UL - s AN A EUR L R & I
FONERPRAE - RO EE S R A Maet Tl i e E -

R R BE B B L E BN R - RN ERGE R OF R B RET B W
RHIIEE ~ T AN KR

A% e ) % A Et i B 2 IEE BRI R RS AE 6.2 E 6.4 TRk P -

J&\ 17 1% < &

% 5t oA B R A BB R R BRI R T B B B Y TH E 35 3t 585 st I B o R T i S AR
R DUEZE (D~ 1T 8L IID) ~ RSB AREBREN A+ A-BROEE - 7HZIHE
ERRERZHIEN - BERERSBCEEERRAENSE I > mIEREH T
FrE Gt 2 RS A - 208 11.3 o 3 Jy 0% 55 45 o] £ fit DU 2 B 98 Ot 22 B O e .8
Zos v - K A R )RR S e R R Ol AL T SR gt o {6 T BT AE
BiIEH =t O R 2 A MU 0 PR BRI T 4 BR G R o BRSSO RN 2 BUR R OE

Rt - BEREE Z

Z BRI E R
KIS 8 HEAER X PH
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RO & o AR E R R TTEL 1 B I 4 2 S R B A+FE C BRI 2 R 9

WH - RIBBEERNIBRER ALY -

SR AR I ES 2 RoRE - Bl TR 2 T R - BB R B T 4R B
# > HIDL 1B, T £

x"1 RENBREFEGRIERSE

JE\ ) H% SE 4R I 11 111 S
Vave (m/s) 10 8.5 7.5
(m/s) 50 42.5 37.5
Vref
N (m/s) Viet.t 57 57 57
HEtat & fs
A+ ]re - 1
(0 0.18 & E
A ]ref (_) 0.16
B ]ref (7) 0.14
C ]ref (_) 0.12

M EEE MR RS EEH
Vave © P19 & 2K
Vier © 10 min S35 fr 1§ 2 5k 28 Ji 2
Vierr A2 BUF R e o B & 2 10 min S 55 5L 28 a2 -
A+ JEE SRR RO A -
TR U A -

DR R EER - K
Ler t BB E (2 6.3.2.3)7 EAEH -

T AR DEE S AR R Vieer BT AEBREN 2 HE - I KK
B A SRR B2 & -1 F B 2 R R E S fd BB 50 A [ R A AY
i R L 2 57 i 43 Al AT - AR 11 BT ET 0 B FEFE Vo R T 4R
Z Viet(Veerr) » e Vi fRTREE 2 1T 11 8¢ T 4BV 1E -

FIAE TR | EoEER IEER CC fARELRBEHE - ol & E
NHERBEARERINEEHIZE RIS H -

S —E R IR S 4k TR ET K /R B SRR ik R O Bl H A B R 1 5K
RREZEERSRESHEMEE - SHENE Y R EE DR HEE  LHHE
A AT S - ARIL E Rk aR e o SRR P R 2 B FE B /D ] 7
TH B R B R B T 2 B AR O

BT %1 55 3 45 5 IF B R U R CR P ER st 2 R D BT REFR S AR D ML ET -
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PR 1 fim 2 B AR 2 800h - 1o 78 B Hofth &5 22 2 8> DL5e B 5 @ JBl ) W& 3 5t A £
FI 2 OB - SRR ST S 4l TAY S TIIC (LA T RS A A R S5 4)) » %4
NSEBERER 6.3 64K 6.5 -
B ER 1T E I 28t EamiiEE DR 20 F -
B SR > RIS RGE R R ET P T 2 R B S 2 B BE - B
ARG 2 AR > MBHESBERT - S gE ket X ER S A
PRyl & - Mf st B2 4L S i m kst at B #R I 24551 -
6.3.2.2 £ 6337 EEANFEIN T Z2MWE > ARSI 7.4 AT E & Z st & #HOR P
i E Y R -
6.3 I
6.3.1 — &
JB\ 7 1% = 5% 5t FE AR 20 4 M 52 i 2 E B9 JR\ 7 R R AR E & 2 R -
JE Ot 5% 5t 1H B AE 5t st S R B AR E -
R &8 225 8 R o Ry — AR (L D A I R R % AR ) B
Ui JE O (G 28 Ky 0] B B 1 AR B 50 4R & )P) -
SEP HR v 2 LAY [ B B L R R M s S a B IR IEE R B R R K E
&L 1 F5H (2R K.2) -
EFZHERT > B & 1N E 2 -5 5 6240 /Y i M B el &) el 8 1
MG - EMASEN THE® SRR EKFHE EER 8« b &7 H A
VE R a8 Ky L s I A -
CHEORT —s AR 10 min g R E 2 B S o B0 BRI > B
T AL A R - RY) R R e AR 2 E o W E A SR AL R D) b 2 e R -
MEEEZEZ SEEETEERE ©
— HEm S EEE Z T -
— fEmE  OKSFIBEGEEER o &
— b BgEE kR 2 B EER > AMMPERAABAZAEREEE
B o
7 AR 2 T ) A S A B R R T 2 B M JR R B 8 TE T & Kaimal 5 TR B 8% C F
AR TR R - LR BB & DA K
() BATIVNEFRHBEZEREEZqERZBESEERR - EER VY
J@ [z & BRA NI Z R/ NELEEC
— HESE 60,2070 -
— mMESE 032050 °
sEO) B R EE O] B A B R A A 2 B R B (b)Y B oK -
(b) twWEE z B2 BRRESE A BB T AAE -
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0.7z z<60m
Al_{42m z260m (6)

3EIER DT EZHRMEEE S1(N > 20K S3() > EEBEN REEf 2
IR - JEM AT AR LT A

S1(f) = 0.050,2(A, Vo) 3f > )

(/) =S3(/) = 35:(f) (8)

() WETEF | 50 07 2 A TV 6 7 » ht 168 70 2 36 % 76 9 B0 48 11 75 160 B9 P b
22 [ 4 B B 2 MR (R B 43 R B9 45 3% (co-spectrum) B 1L & 3 (auto-
spectrum) i 13 2 K /| -

A6 P % C BT B IE Mann B0 fF AR T % -

45 05 R AR PR SR A LB (L TID) 4 18 L R A
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E3 2F &R

[1] S. Frandsen (2007) Turbulence and turbu lence generated structural loading in
wind turbine clusters, Ris¢ report R-1188

[2] Larsen, G.C., Madsen, H.Aa ., Thomsen, K., and Larsen, T.J. Wake meandering
— a pragmatic approach. Wind Energy, 11, 2008, p.377-395

[3] Madsen, H.Aa. , Larsen , G.C. , Larsen, T.J. , and Troldborg, N. Calibration and
Validation of the Dynamic Wake Meandering Model for Implementation in an
Aeroelastic Code. J. Sol. Energy Eng., 132(4), 2010

[4] Larsen, T.J., Madsen, H. A., Larsen , G.C. and Hansen, K.S. Validation of the
Dynamic Wake Meander Model for Loads and Power Production in the Egmond
aan Zee Wind Farm. Wind Energy. 16, 2013, p.605-624
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F.1

F.2

F.3

F.4
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1 I JEL 2 2 FE A

4% B 7 i Uity 2 FEOH 75 A 2 S8 M8 IE AU E HE B E 2 Gumbel 73 A7 (51 : Best Leiblein

Unbiased Estimators, BLUE J57£) - FRIEZH/NEHEEE A 10 £ -

7K B {8 F % T7 J& 5% 3£ (method of independent storms, MIS) » [ % Gumbel 75 3% 2 {7

Ao ARNENETRSENH LR —EERE - JNH Cook!EFRHH » 1t 77 75 7] F N i

R4 EZERE - MIS & 5 B (5 B IR 808 2 I8 - DL 43 08 Al L 5 2 i R
C DAHEPRFT A BUE S AR BB ILEHF -

i@ E R HABENZERE MK KRG/ EREGER Gumbel {KE4H5H)*E

B> MISIKEZREFRBFEEHBES - At > HEOESG R —RELZ

"fE - R EGH P HAE — £ 2 & REMR Gumbel 7317 -

PEEMEREEGBHEEN  FHEHG NG FEER/ER > LK ERZ58/) P

HER - T E > A RRBEESH 2 &R KEREERS LG MK REHE

ZREEH  FHEMRPERSCEE G TEREEIAEHEES T Z &K
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RGHAHKN2Z AR EREE RS - HERZ > WE MG 2 ZHE %

HREEMRE AEERBAEUTEMRT AR TERNZERT BHZFEERRE

fil Uiy JEL 2R 0 B ST R MCP g3 0k o W Ay BT P B PR 2 R /) i i JeEL 22K AE -

F.5 %% %8

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

[2] National Wind Power and Climatic Research Unit of the University of East
Anglia, Prediction of extreme wind speed at wind energy sites, a set of guidelines
prepared under ETSU contract W/11/00427/00

[3] R.I. Harris, Gumbel re-visited - a new look at extreme value statistics applied to
wind speeds, Journal of Wind Engineering and Industrial Aerodynamics, 59
(1996) p.1-22

[4] D.C. Quarton, Wind Farms in Hostile Terrain, Final Report, A report prepared
under ETSU contract W/43/00501/00/00, July 1999

[5] R.I. Harris, The accuracy of design values predicted from extreme value analysis,

Journal of Wind Engineering and Industrial Aerodynamics, §89(2001) p.153-164
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(a) 2HHBERRERE
o R MR 2 4 G B B Oy R B A RV & ] o M AE IR E R (NTM) iz 4
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e HHBERAEFIRE HHE -—EHREGSBSHED -
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s MEMAMEZE —CEE)DMHWRE -
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G.3.2 BREMEKE
BUAEA T 9 B 88 MR i 55 1R 2 R B 0 A RO Ry

(G.1)
Ah s KELEBHKE >V AERENIHAZ EEREE - F]HFE R #E 2 &S
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Vout
I In(Fshon-term(SlV;T))f(V)dV
Fiongterm (5:7) = " (G.2)

BEARNZHEEENRF - EH s ZBREBELEBIIIEE 28 G Poisson B\ iE -
Fit 75 1B BR300 7 2 Mk Ui 2 BOSC E s B SU(GL3) R

Tyr
,m] v T

Fongterm (5:7) = {1 T T
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B/ T/ITAE »
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G.3.3

M
Pk

Fiong-term (S:T) b H(Fshol‘t~tem (17 ;T)) ,
k=1

0, = F(V,)AV,, Vi, €V <...<Wy £V,
e = F(V) AV, Fin <1 M = Vout (G.4)

BN/ 2 GG R MR R > ml fRSF AT A

M

Hong-term (S;T) ~1- 2(1 = Fohort-term ("‘ Vi :T))-Dk
k=1

M
= ZFshorl-!errn("I yk;j‘)n"k

= (G.5)
B—EEVERNIIZERBHREEEERGTEIN BRSO -
Fshort-term 77 ﬁﬂ%m%ég%%ﬁ ﬁ %lﬂa‘ °

(G.6)
Hh o s B BEE F 2 i EREELR > rRBR su fEREE kK EAEZ i BERE
h 8% - HEEEWNE BN THIHE > FHKMENE R &S5 Mm 2 EFH
FE o
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=k (G.7)
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0
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17 11 16 | 0.10 | 0.03
18 11 16 | 0.87 | 0.96
19 12 17 | 0.58 | 0.90
90
% 20 13 18 | 0.35 | 0.83
= 21 14 19 | 0.16 | 0.76
#H
& 22 14 20 1.0 | 0.69
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5%
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éj\
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fir
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31 22 28 | 0.02 | 0.75
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34 24 31 | 031 | 0.44
35 25 32 | 013 | 0.32
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% G2 AFEEJIKHES A AE IFORM 2 fr o i ] 2 K 1] & 6k b b 16 o B iy i o= JEE L

Y B &
v¥(m/s) 1-P, 4 1 1-Ps & 4 11 1-Ps & 4 111
5 5.91x10°7 4.95x10°7 4.42x1077
6 4.86x1077 4.24x1077 3.94x10°7
7 4.26x1077 3.90x10°7 3.80x10°7
8 3.94x1077 3.80x10°7 3.91x1077
9 3.81x10°7 3.90x10°7 4.24%x10°7
10 3.83x10°7 4.17x10°7 4.84x1077
11 3.97x1077 4.64x10°7 5.78x10°7
12 4.24x1077 5.35x10°7 7.20x10°7
13 4.66x1077 6.38x10°7 9.33x10"7
14 5.26x1077 7.85x1077 1.26x10°°
15 6.08x10°7 9.97x10°7 1.75%10°°
16 7.20x10°7 1.30x10°° 2.54x10°°
17 8.71x1077 1.75%10°¢ 3.82x10°°
18 1.08x10°7 2.43%x10°° 5.93x10°°
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20 1.75%10°° 5.06x10°° 1.59%x10°°
21 2.31x10°° 7.60x10°° 2.74x10°3
22 3.10x10°° 1.17x10°¢ 4.89x10°3
23 4.25x10°° 1.86x1073 9.02x10°°
24 5.93x10°7 3.03x10°3 1.73x10-*
25 8.45x1077 5.06x10°° 3.42x10

G.6 2% &K
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SE R FE )45 (4 95 © MOST 104-3113-E-006-013-CC2)

[7] Wang, Y.-K., Chai, J.-F., Chang, Y.-W., Huang, T.-Y. and Kuo, Y.-S.* (2016).
“ Development of seismic demand for Chang-Bin offshore wind farm in Taiwan

strait,” Energies, 9(12), 1036
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H & - R Bt - TEORI (MCP) % » A1 B 28 2 28 & 52 o 2 fep 5 R i 580 A U JL 23 = 55 — 75
| BB A& - RIS R KORTE R b FE My & - s AR
GREE TEN-MHEEZENELREHERETHRE W2 EER 2174 -
FEARMERGRABE  EAZEAEBEAE R > MCP J7 7k & fI fd 5 Ui & 2
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)= e sm(;ﬁz— -1, J[ —C sin(¢2~ ) fr )2 L)
p or

(1.7)
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Ao r BERFRETOZERE JARERFEPHHENZ AE - f B
Coriolis 22 8 » u, ¥1 0, 2 H > 20 2% 5 Jig 38 B i I8 5 1T 8 Mk > ol 3 -
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HEITMEE - Mt SCEEEAE D EoRENMEHEEER N 2 - L%k
BOE # AP 2 R kB 0 TEEH CFD A E B 0 2 F ER(8))
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BEMEE R R SRR HOEE R 0 fEEER o WATEBE
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(1.9)
BEEE » r{E®#IE A 0.1 - WS FER[91fT A -
J3 BRERBE ZmmEZEEA
331 —
O G H R BLAFE iy KRR 00 Fu) Z BB R T
F(u)=1-1/R (J.10)

I

TR & S & o E 2 Al B R A RO BLAVE RIE 2 R AT AR THAHA S
PR AT -
J.3.2 M MCP J5 A BOR % R e 2 & I | ) 3 16

L7 SR e 2 A Vi JEL A7 o3 A (R i K LR 2 B R Ap AR ) Rl AT MCP U5 0 RT

MU 2FRARIE N EZARBMER ETHEE -

(a) &5 > FIH MCP J5 580 CFD J5 7% » fEMI 48 2 8 | S ok 2 Ja\ 3 42 8% o HUAS 3%
uhBE N G R fE R A e

(b) ZR1% > UL 3% b Bl f5 5 BHOR A SRU5E 518 2 B KRR we o AR _ETHIE R HE 51
T uen 2 we e WA A I 11)E OB R E T Z 5 5 oK E 2% o A -

bl

feled) =3 (J.11)

(c) R1% » @ ue, EAEE B ye, ZRAGE - HEREXL -
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R A /N7 A O] S B B A er B 6 B] R PR ek BCTE S E (8] HA 2 R
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J.3.3 R A MCS J57A & H #F R IE 2 & & 2 5 1
BN RUNE 2 W I B AR > AR O] R T2 R pral . MO MCS S RETEE - 27
WH A
(a) f& M MF 7 B0 3% S i MCS &5 3 op 1 B & i KRV YR EFHIEFF BE 51 - 18
uty B ourn o TR AT Ky Fe (ues) > B G B B 2 8y -
(b) 281% » @B ur, BLAEAE S o 2B E - B MCS 770%  HREERESH
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B RIEFTE A < R 2 I B > RIS G oMol T AN EE
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HEZUSEEEEEEEREL =33 - ERHILEHEEZATRZ @ 4 T R8s
ANEZe2Z R ZBA > 2R ER[5] - BAE 0T 5 M i 28 5 5 B 18k 4 1
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(a) AL 1 oo S5 {E B M k58 2 BURAE -
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o ae P BATERAREE

Xa * BEZHHREE

ya t BLRECE BN REE AR BE L N GRS ER G2

i 7=

AR R R 2 (8GR 2 B ANAE & (K4 B {8 58 2 BE
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SRS Xe ZEHEBR T ARE ¢
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vO T HUANBEEAMEEN B L ERNE > HEREGEL VS
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[1]JCSS:2002, Joint Committee on Structural Safety (JCSS). Probabilistic Model

Code. http://www.jess.ethz.ch/
[2] EN 1990:2002, Eurocode - Basis of structural design

[31 ISO 2394:2015, General principles on reliability for structures

[4]1 SO 12491:1997, Statistical methods for quality control of building materials

and components
[5] Safety Factors - IEC 61400-1 ed. 4 - background document DTU Wind Energy
- E - Report — 0066 (EN) (ISBN:978-87-93278-08-0) November 2014 John

Dalsgaard SOrensen, Henrik Stensgaard Toft
[6] EN 1993-1-6:2007, Eurocode 3 - Design of steel structures — Part 1-6: Strength

and Stability of Shell Structures
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[1]IEA Task 19, "IEA Wind Recommended Practice 13: Wind energy projects in cold
climate," 2011 Edition

[2] D.J. Larry Viterna, "Theoretical and Experimental Power From Large Horizontal
Axis Wind Turbines," NASA, 1982

[3] Lehtomaki, V. et al., Fatigue loads of iced turbines: Two case studies. Elsevier
Wind Engineering & Industrial Aerodynamics, 2016, vol. 158, p.37-50

[4] Rissanen, S. et al., Modelling load and vibrations due to iced turbine operation.
Wind Engineering, 2016, vol. 40, no.3, p.293-303

[5] Homola, M. et al. The relationship between chord length and rime icing on wind
turbines. 2009, Wiley Wind Energy, DOI: 10.1002/we.383

[6] Homola, M. Atmospheric icing on wind turbines. PhD thesis 2011, Narvik

University
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HMeE k¥R SLYWeE pHESFLELEARE -

(c) 15T J7 50 & 3 B Gk BB /K B R HE /K B8Y ) 8 ) © &6 1 £ > f [ R 4 ol B
Wt £ 2 B #8377 5l Bg (direct shear test) ~ Fi £ 2 K B & & HE K
(unconsolidated undrained)3¥ B % K HE 7K = #f 5K B (triaxial tests) ~ Bb M - 2
JB% % HE 7K (consolidated drained) = #iff 3% B -

RESE - TEBRCEMBEMREZ R FE

B AT RIS BT L oy & E BB G - B A K B 55916 (cyclic degradation) sk
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TIERALRE R 2 Ry iR g o R B R #8850 S (remolded) U R M £ £
AT = N 7 O g (0B RR = 50 B 5 S 78 B 5T 3 B ) (dynamic triaxial test
or cyclic single shear test) » DL &F filf 5 [ & 95 1 #F % =¢ 51 & b 98 & ih 4%
(liquefaction resistance curves) » & B FF{E 0 fg g 2 /> — 4 -
EMEERE  AESHBRIESIME L LEHRMEE - 45 E ) a7k
ZHR oA RN OEEEE 2 Ko BB RN ENSHREE A BN E
B AR M I B #E 77 3L 4k A 3L B8 (resonant-column test) ~ B R& = i &l B 20 2 7
B E N E b o DISKEL C ) e dh 4% - B & 59 ) B # (shear modulus)
EHEL BT ESE 2 8L R ERMBTERE A ZEE L EH @ -
GEEEVES - HITEHREEHHS -

N2 A TRESH

N2l AAEFMAEELEZ AN ITESENEE BB EHEE S UNEIE
(characteristic geotechnical parameters) o A Hf T 2 £ 8 FF 0 >~ 2 12 > HRE
5 B N el B 2 o e B M AL E o W DL AT S 2 B BRUR A -

N.2.2 B el b 62 0] 5% & (risk and reliability) {7 2 BFF HUEE R 235 E > 7 EN
1997-1 > B a1 £ 7% DNV-RP-C207 -

N.3 B > EX

N.3.1 3EH|
EMEIERE 45 - AW AR TR E DM - B 56 5 & D% 5 it
AR > FEFE R B Gt v 2B e S 7 S O R M 99 L RUE -
JE 5T fli #7Z 1 A N 2 L ) % 55 1% AE VB BE (soil liquefaction potential) 5 % B &
{E7BRE @ MESEfE DRI HERZZE -

N.3.2 HE-&EBOH

N.3.2.1 ZitEH EE 2 SV BRI IR G AR 2 BE DN - o /AY LiEH
4 W T 2 9 (stiffness) BLFH JE {F 8 & MY (R 3 -

N.3.2.2 JREHRE M b Kok 0 H AR - B AR 45 R 4 2 B 2R 0H 2 (natural frequency) £
BUR B % (excitation frequency) 7 EFE & [y B % - FEALTH I B 28 R - JHH
FZRRBEMEFNZ TEEEEITS 8O 0 058 200 & v gk 1 A B
ez EHE -

N.3.23 FAFRE  HEEEZEEN LGB 2 E -

N.3.2.4 Bt EBEE N T 2 4K IE - HKE 8 h 5 T 8 8 % 8 5 50 1+ 9 ik
o AN EET LIEEWOHE O - BEEES 2D - EAR
M L 7 1% 3 17 B 7G5 73 #t (dynamic time-history analysis) - B i fif 2 8t 5t &
B ERM B REERE LS TEEE NN EE -

N.3.2.5 BT R N EETHEB B I ohm  AHEREB A ERERE#EE 2
Sy B AE - 31 40 - AE B G s st o JH O R A MG - T I UE 2 p-y i 82 (p-y curve)”
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N.5
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Ho WS @ Er p-y & WS - Bl 35K 5 £ 28 A 7L B ) o5 B S 3 4h i
Z B ARG AL - R & Ea Et R B AR T H AT 2 WU E 70 #T (sensitivity
analysis) > #E L F B LGP Z A EEHE -

h IR EA LR

B K 48 [R & (Atterberg limits)

#% L1 7K 8l (boring log)

Bl $ & A = B (cone penetration test, CPT)

J# %2 HE 7K (consolidated drained)

K 7 55 1E (cyclic degradation)

E #5977 3 B (direct shear test)

B B = ff 3 B o 7 78 B9 90 5% Bf (dynamic triaxial test or cyclic single shear test)

T fL = (downhole)

8 3R #H K (excitation frequency)

2 15 A (ground model)

0% b 58 & i 47 (liquefaction resistance curves)

U8 +F A 59 K B (miniature vane shear test)

\

H 2K #8 3% (natural frequency)

145 &F A {% (pocket penetrometer)

H AR A% 50 B (resonant-column test)

BB 5 77 #7 (sensitivity analysis)

7 1t & &E (soil liquefaction potential)

12 % A i E§ (standard penetration test, SPT)
H & BV (thin-walled tube sampling)

1 #  (torvane)

= #if & B@ (triaxial tests)

4it [2] BE 45 51 5% (unconfined compression test)

K BE % K HE 7K (unconsolidated undrained)

[1] DNV Classification Notes No. 30.4: 1992 Foundations

[2] DNV-RP-C207:2017 Statistical representation of soil data

[3] DNVGL-ST-0126: 2016 Support structures for wind turbines

[4] EN 1997-1:2004 Geotechnical design — Part 1: General rules

[STEN 1997-2: 2007 Geotechnical design — Part 2: Ground investigation and testing

[6] ISO 19901-8:2014 Petroleum and natural gas industries-Specific requirements for
offshore structures — Part 8: Marine soil investigations

[7] ISO 22475-1:2006 Geotechnical investigation and testing — Sampling methods

and groundwater measurements — Part 1: Technical principles for execution
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[8] = & i = R M ST IS M s st B R - B EE A B R B B of 9% B 1B 2% 3 B2 T /2 f
gechty > 2018 4F 10 B
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[10]
[11]
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[16]
[17]
[18]
[19]
[20]
[21]
[22]

[25]

[26]
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2EEH

IEC 60146 (all parts), Semiconductor converters
IEC 60173:1964, Colours of the cores of flexible cables and cords
CNS 60227-1 (RHIFEAE) B E B 450/750 VL T R A LGB & EE
IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including
450/750 V
CNS IS187-1 (RHIFEAE) (KB IE &7
IEC 60287 (all parts), Electric cables — Calculation of the current rating
IEC 60439 (all parts), Low-voltage switchgear and contra/gear assemblies
IEC 60446:2007, Basic and safety principles for man-machine interface, marking and
identification — Identification of conductors by colours or alphanumerics
IEC 60617, Graphical symbols for diagrams (available at http://std.iec.ch/iec60617)
IEC 60755, General requirements for residual current-operated protective devices
IEC 60898 (all parts), Electrical accessories — Circuit-breakers for overcurrent
protection for household and similar installations
CNS 14674-1 EHAHEBEMCO) - —REE-F 1 ET WEHRKETERRZ
AR JERN
CNS 14674-4 T|WAHE (EMC)— —fRIEHE — 55 4 8F © TSRI B Z U 1R 48
IEC 61310-1:2007, Safety of machinery — Indication, marking and actuation — Part
1: Requirements for visual, acoustic and tactile signals
IEC 61310-2:2007, Safety of machinery — Indication, marking and actuation — Part
2: Requirements for marking
CNS 15176-2 & J3 % — 55 2 &6 « /N g i st st B ok
CNS 61400-3-1 JE /7% 8 & 4t — 55 3-1 & — & & 208 7 B ) B e 5T Z oK
IEC 61400-6, Wind turbines — Part 6: Tower and foundation design requirements
CNS 15176-12-1 J&\ Jy#% — 55 12-1 & © B M A I 2 T R sE =M

CNS 15176-13 J& S7#% — &5 13 3 #% bk & & 2 )
CNS 15176-21 & 3% — 55 21 3 : G482 m ) i 2 &8 U7 o B 45 14 & 00 B 57 8%

IEC 61508 (all parts), Functional safety of electrical / electronic / programmable
electronic safety-related systems

IEC 61508-1: 2010, Functional safety of electrical / electronic / programmable
electronic safety related systems — Part 1: General requirements

IEC 61508-6, Functional safety of electrical / electronic / programmable electronic
safety-related systems — Part 6: Guidelines on the application of IEC 61508-2 and
IEC 61508-3

IEC 62061 :2005, Safety of machinery — Functional safety of safety-related
electrical, electronic and programmable electronic control systems

IEC 62061/AMD1 :2012
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[27]
(28]
[29]
[30]
[31]

[31]
[32]

[33]
[34]

[35]

IEC 62061/AMD2:2015

IEC 62305-1, Protection against lightning — Part 1: General principles

CNS 15347:2010 % ik 22 &= — 85t 2 — iR & A — o b 5% 8 & B B

ISO 3010, Basis for design of structures — Seismic actions on structures

ISO 8930: 1987, General principles on reliability for structures — List of equivalent

terms

CNS 12681 f/E & £ 4 — B R E I

CNS 16068-1:2015 &M % & — 6l 22 EHBE 7 — 58 1 &8 © &t 2 —RIE
I

CNS 16068-2 # 2 & — Bl 2 %% R HMMW S — 8 2 8 ¢ W@

EN 1993-1-6:2007, Design of steel structure — Part 1-6: Strength and stability of
shell structure

IEA Recommendation 11, Wind speed measurement and use of cup anemometry, lst

Ed. 1999

H % E B B AR 2
IEC 61400-1:2019/Cor.1:2019 Wind turbines — Part 1: Design requirements
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