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A E

AR e BE i 0% 20 B Bl S #% (floating offshore wind turbine, FOWT) I i 4 &

ek Bk [EBFHEE AR R - DIEPR FOWT 2 TRETEME - RIEEZH

R ERR B R DR Sa IR g EE 2 REME - DIP LA HE G E RS

Bz HIE -

AEEER LT AERDBREEEF  TIREEEBY  BIRPRR A > A%

BB R E - NEERRL B AKE -

ERNDEZFATHEEFTRZ KB a#E  BERZNEMERE 2K HE

RIEH &y FOWT - FOWT s 5 [ EZE R 24 @ 8 1 — % 8 44 5 (rotor-nacelle

assembly, RNA) ~ B2 ~ 2N T E0&EHE - (U B IRFF A K RIEB RNA Z b - 5% fF

Bl 2 4 -

AEEHEZEE LT F AT E &R

— e esE R EAE S -

- FE -

- fEFEA -

—  EES7BE LS & (tension-leg platforms, TLP)/3E /7 B 5 3% {4 (tension-leg buoys,
TLB) -

ARREARE T DL Bt DLA 2 &5 B R o (B S K BORT B A 45 18 4 00T BE FR BB I R K

ZEMMHSHRE > DEFHEZBEEL R L - EEEMEEEELZTAR - ¢

BREBEATTHEARANSECER Nt AMEEZZRKERERFTEHERD

Ay et BRI - FEEMAE R T > AL PR E 2 E K A BE R A R s 5t A

AECER &S - MEAEPT A LAt E T - et AR HARE R - 2 5 8K

MEELRHENES ZEZEE -

AEEFEANERAE - KPHE DR 2B A SR - HRE A TEHER L

AZER K- EEEE DK HLHBOLR% 2 FOWT je@ &0 KA E

RGP AEBRERESE G2 BRESEAMN > BHoERHENE

HEHRKREKX -

A REMEREBLEE 2 B iR K 2 M CNS ~ 1EC B 1SO {2 — 5] fff I o 2% 12 8 5 Rl 2

Bl CNS 15176-1 AR —8 - EAREREEG HEE Y B FEAEHR > QI AE

AR E KK G R AR -

- SIREE

THMEERARIEERSIH > RAERNEEZ —E7 - ANEF0E > EBHZETLZ
R AEARERZETR(EEMTHEE) - BINEESE > 8 HZ &R (E
mmM e -

CNS 15176-1 I — 5 1 E - AT E K
CNS 15176-13 JE Ty M% — 5 13 B M & =N
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CNS 61400-3-1
CNS 61400-24

ISO 2394
ISO 2533
ISO 18692-1

ISO 18692-2
ISO 18692-3

ISO 19900

ISO 19901-1

ISO 19901-4

ISO 19901-6

ISO 19901-7

ISO 19902

ISO 19903

ISO 19904-1

ISO 19906

ISO 29400

IEC 60721 (£ %] f=
IEC 61400-1:2019

IEC 61400-3-1

IEC 61400-13
IEC 61400-15-1

)

JEl 77 3% 8 Z 48 — 5% 3-1 B0 — [EE 2Bk R D AR et at E oK

JEL J) 3 B B4 — 56 24 B - WP E

General principles on reliability for structures

Standard Atmosphere

Fibre ropes for offshore stationkeeping — Part 1: General
specification

Fibre ropes for offshore stationkeeping — Part 2: Polyester
Fibre ropes for offshore stationkeeping — Part 3: High
modulus polyethylene (HMPE)

Petroleum and natural gas industries — General requirements
for offshore structures

Petroleum and natural gas industries — Specific requirements
for offshore structures — Part 1: Metocean design and
operating conditions

Petroleum and natural gas industries — Specific requirements
for offshore structures — Part 4: Geotechnical and foundation
design considerations

Petroleum and natural gas industries — Specific requirements
for offshore structures — Part 6: Marine operations
Petroleum and natural gas industries — Specific requirements
for offshore structures — Part 7: Stationkeeping systems for
floating offshore structures and mobile offshore units

Petroleum and natural gas industries — Fixed steel offshore

structures
Petroleum and natural gas industries — Concrete offshore
structures
Petroleum and natural gas industries — Floating offshore

structures — Part 1: Ship-shaped, semi-submersible, spar and
shallow-draught cylindrical structures

Petroleum and natural gas industries — Arctic offshore
structures

Ships and marine technology — Offshore wind energy — Port

and marine operations

Classification of environmental conditions

Wind energy generation systems — Part 1: Design
requirements

Wind energy generation systems — Part 3-1: Design

requirements for fixed offshore wind turbines
Wind turbines — Part 13: Measurements of mechanical loads
Wind energy generation systems — Part 15-1: Site suitability

input conditions for wind power plants(!

— 06—



3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8
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IEC TS 61400-30:2023 Wind energy generation systems — Part 30: Safety of wind
turbine generators — General principles for design

API RP 2T Planning, Designing, and Constructing Tension Leg Platforms

IMO International Code on Intact Stability, 2008 (2008 IS CODE), 2020 Edition

IMO 2009 MODU CODE, 2020 Edition

SR R o AN M 48 A B B B fy TEC/AFDIS 61400-15-1:2023 -

- ASERESR

CNS 15176-1 Fr#i € & T 51 FH 35 B € 2% 8 F X AR -

%R (air gap)

i Ui BR B R A %% AR BT 2 AR K T > BLIEER TR 2 ROR T A R R B B E I 2 M

HY e Bt

#% (anchor)

R BaRER IR el s ABR b 2 2 & - ILEE T RH B0

REGR M B8 - W 2 #HEREEEBR -

W% I IVAE I 2 e b o o] 2 1A 88 e 0y U B R R 8 s e (BT AU KR
I~ D E/ENEAXNRBEAERN) DI HMBE R 2 8- 3
41 EE J7 3 B S i # (plate anchor) -

% H JiE f5 (blade pitch)

ERHEER R EEES  DIEHERERCHEANAEE -

[H 5] (co-directional)

BEFERZTEMER -

P2 H] 2% (control system)

HIEE B FOWT ST MR DI E Z R 40 BLHE RO 25 @i oo fF - Be#has

28 51 48 s S BE R Bt B S -

5 1M R 2 B R & E 8 B g 8 )7 AU d el T Bl FOWT ST 4hil 2
HE LGSR EERECILFEESBIRFEER FOWT &SRt RE B
BR B Y - ¥ 1 2« 46 o] B L 45 15 2 98 U0 0 A 922 o) 2 B DL R i B4 A AR
Hl o DU (R 28 3 2 SO 8 RS E -

=% 2. o] gEA HI R R\ D HR 4 8 B FOWT ST &5 /8 2 (8 0l % o & 4 -

78 (current)
A EENEZBKRE)  #E DU R AR T A A -
%% B (diffraction)

A F A THEBTEAT RS 2 YHEES -
% G AEEOF N T A2 R KE T a#n—Ea -
B 5T B R (design wave)
RECEENS - BB T2 MERR  AREREEH 2 H®E
2% ¢ sk Et KR Ol AR BT A 8 R E B AR B G 2 AH R R -

i7i



CNS E -] 1140022:2025

3.9

3.10

3.13

3.14

3.15

3.16

3.17

3.18

2% &1 #& (designer)
B H % FOWT 2 #HE -

BjREE /) B8 (dynamic power cable)
RFATHEEE AN EE 2SR REKTER - B &0 A7 7% 0% 20T &
it 2 e IR F A B 5 — B A T B A 2 G R -

B 15 & (environmental conditions)

OfEERE FOWT 17 B 2 BIRR (B ~ ZREBFRE - R - BR - KA - B
KGR K&K ~ BREMAY ~ AR - BRBRABEHE

4N ER %% 4 (external conditions)

2 FOWT E#E AN Z - BIERIE RS - E@EAME - IR HM R B R R COR
B~ F - KE)

& U 7~ M ¥ = (extreme significant wave height)

ORI EEEE RS UN(EIER A NE) 2Rtk s st rtt ez
fii Ui 53 A1 S o

1% Ui 3 5 (extreme wave height)

FEMmAE RS UNEIERI S NF)ZER &S (— R AEZEEUIRE) -

& [& & /K (fast ice cover)

B - HEHABE ZEBEKE -

JE I8 (fetch)

Jel DA A DL AL o JeEL 22 B L 1) o AE BT b WK A 2 BE B -

& & = B 5 & J7#% (fixed offshore wind turbine)

TEREE M R R 2 KB ) Ak > HOARRRE N B IR B RO -

% 28 2 B J7 1% (floating offshore wind turbine)
FRTHAEHERZ K AR HEORFHEMERFAKIBEZR K -
W% B BN & FOWT B4 2 2 Bl FOWT S8 45 18 1y H il & 1+ -

ﬁ
l
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oW T — i 40 4 R
-

,{ :L ot J f?—:,{ ;jig { ﬁ ;
w6 || " | ot )
i E 48 1 ;
o X 2 == A - - = b ™
K?E! AV . :
IK - P 7 gk ——
1 = Eay
22N A en | 4
L 2 | Al 45 1 g 5 2 win %
Bz ! 1R H AR !
(R ) LEaR |
&
~ A W W Tl e = W . N S S
& g IR > v
e ==

1 FOWT & &4

3.19 2 B B J7 ¥ 15 it (floating offshore wind turbine site)
flE 7 BB 1 2 H s E R R G R FOWT Yl B HE L & -
3.20 Z & & (floating stability)
FRATHEBEREFYEIHUEREERENEZET
HE: —RME > FEREZEFEMNN T REIEBENE R -
3.21 23 F 2R &5 # (floating substructure)
FOWT A &I —8 0 FRBEZ L BEEBRERMERSE RG G HBP
NAEMER DI EE A #H -
g« AT EAE IR A A AS B | SR S E AT A 2 B FOWT
Fy H A S -
3.22 # 4k (heave)
FICTEA 2 BN SRR ) -
2% 118 2 3B 0% 20T B0 45 2 o il Ml B2 4 B 5 B B2 HE R (surge)~ fE % (sway)»
X (heave) ~ f& & (roll) ~ 4 #Z (pitch) K °F #E (yaw) °
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2 FATHEMIMBEHEHE  HERRZBEERTEREER

W% 2B 2 ML ELAGERSE > JHRFEEE -
3.23 B 5 KX H (highest astronomical tide)
E—RAZRFELSERXHEAEET  TUHENARAEZ RS KA -
HE: HRARARFERZFMAE D RER - HEB8MR Y ST £ WA
RE 23 A& G K AL & R B s K S0 -
3.24 & ¥ (hindcasting)
FEHBEEEEREME Y BERBRSIERBNITE -
3.25 $4 % = 2 (hub height)
A HEE TR EETOE BRI EE -
— 10—
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3.26 [H 7K (hummocked ice)
R BLJF VK B A 2 il o5 B 0 1k R BB (1) ¢ 0% 3T BB A A ) i RF o 1R UK BEL U UK HfE AR
i e 2 B & -
3.27 K (ice floe)
RABHBARZHLNBZ FARKE > REB RGN EF > 0TRE AR ESCES o -
3.28 &5 K (icing)
£ FOWT Z & b 78 35 Y /K B0 78 e AR > o) B 28 Ak L & 0 2 0 0 R /et B ol B -
3.29 FEHF K3 (land-locked waters)
%P B e B R R B 2 K -
3.30 & B3 FE (load effect)
fE R 5 EG RN AR B -GN A ST &R BE - B AT~ BT
B H 5 -
3.31 B KR H (lowest astronomical tide)
E—RRERE KB ERLEAEHEHET DI A 2 R KO -
W% HRRRREFERZFEHAE L AFRA BB Y82 £ WA
AE %% A 4B AT VK AL AR R A B R S8 -
3.32 U B (manufacturer)
BEWENES FOWT 2 -
3.33 ¥ 3£ 4% 4 (marine conditions)
TTRER B FOWT 1T &y Z BRI R I - WK ~ 20/ - /KA ~ BAKIAKEE K -
2~ 3 R R B 8
3.34 M £ Y (marine growth)
HY) - BV REEFER EBETRE WA -
3.35 Y3978 /K fiz (mean sea level)
— B [ N 2 08 A P B UK AL - IR B R ] 2 R B2 JH 8 4 25 BR RRCR ~ 0SB 2 P
R R
3.36 ¥ EY) K HE (mean zero crossing period)
BT E EYIEE T U)RORZ P E -
25+ IR i B B O U o B ] A7 AE AH BE
3.37 B R % (metocean)
RRABREWZIWE
3.38 ¢&fir [misaligned (for wind and waves)]
J&\ KR R AE B R [E T 1 e
3.39 B9 %44 (mooring system)
KA UERF AL EBEHBOR M EESACBHEEAEK  FOIEES
HAnd a2~ iMEH - B8 - MEAKSE -
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3.40

3.41

3.42

3.43

3.44

3.45

3.46

3.47

3.48

3.49 &

3.50

B B K #8 (moving ice)

PR R\ B /85 O 1R T R B 2 0 K K &S DK R o) -

% |a] [multi-directional (for wind and waves)]

Jae\ Bz K R AR TS 2 (8 5 | e

% F8 |5 (nacelle yaw)

B 7 Bh ol % Bh 1 A o 0e AR R 2 R D B o] G B RNA AH B 88 2R (DLRCHE

AN T EREE ) 1 2 B -

FH 17 /K (operational draft)

BEARBRERRGER - SREEER) HEDE UERFRAGRIEED

B 4B 7 A i i 22 B8 0 BR A WAV R AT T o AL BE 5 JE B B A% /K AL (still water

level, SWL) Y 7% 20 T S0 45 #E 1z 7K -

%+ EE KT B E FOWT a9 | EEEE - 240 > HRFEEREZ
FOWT &t > nlREfFE/NEE R Ay E{E > 1 : TLP 2 MY KU EtE %
KRB EREMZEEMARAE -

¥ 1[5 ] {E (operational limit)

FEREF AR TR e R R RELEAREERZE - TCYE S BAE 4002

TR - O~ R8RS - SHE - ER - EE S B B REE

MEPRFFE FOWT fE [ 2 Z n] S e sl =M QI T i -

4 i 37 38 B (peak wave period)

WEh T REREERHEM -

4t % (pitch)

AT E SRR T O e EES -

% 2 HRBEA T ERASE 2 6 e MBS B B & ¢ 488 - R - R - 18

PE BB Z 4% (power collection system)

H 1K ZH FOWT IREBE N ZER AL

25 ¢ bR A A E S R R D R A% O B R
HEREZMS  EERAKUEELS

%5 5f (K Bf 77 ) [radiation (hydrodynamic)]

A F AT EHEEAE KT IREFEENRGZYHERS -

W% EPEAANFATHEH Z BHERREBAR - &HE LR KA

o R INEE RERNEE -
RO A &K % & (recognized classification society)

PA

HEREZHEANRARERRHE - BN
g R EPE -

15 By B P2 AL &) 17 & B & & (International Association of Classification Societies ,
TACS)ik B » B0 Ay &8 B R 58 0] H H 55 )7 B 45 1 AH BF 88 7 B &8 B =~ 4 4% -
MNERFTAHK Z N & [redundancy (for stationkeeping system)]
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3.53

3.54

3.55

3.56

3.57

3.58

3.59

3.60

3.61

3.62

3.63
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E FOWT X ERFARALE L | MBARMEDREE  HHZBHZMUERST R

4 FOWT u]fRIFEMRE BN - A G+ HM&EHE - it A& P E

FRERBHREKR D ZEE -

W% H&EMAE/BEEER A > FOWT A B8 3% A B /& 5 J) 58 81 B X ) B
B AREREATEZNTE -

F #E 3 Hf (reference period)

BMEXFECHME®REREEFEEE 2B - 6 0 B# - KA EES -

7 5f (refraction)

RKH R /e R ROREMEENE  BERNREEERT TR B

2 -

1 & (roll)

FATHEWMESRB T NE 2 EEEY -

% - 2HFEATHEE Z 6 WHIGESHEEE - &8 - &= - B8R - &
o~ HEE ROF R -

BT — BERE 4 (rotor-nacelle assembly)

Hi 52 #5 &5 K 8 2 FOWT By —E5 3 -

~f 7% (scantling)

AT ERAE I 2 >t Ronas At 2 RST e

73 J&E (sea floor)

KB IR E 2 A2 S| -

7 JE I & (sea floor slope)

BIEZ fREEE - B 0 BUB MR -

BIK B 7K &K (sea/lake ice)

JK R Y T K B a3 K

78 Jl (sea state)

AT AT BOR A T [ E R 28 R -

8 K (seabed)

BELTZYE  ZHEBEEEHL S -

#E R Bl (seabed movement)

BIKREAMESR{CBABEMELE ZBF -

7 ] (scour)

RO OREIRIBIR L8 > ST NS T HEVBE £J7 28R 8 AR

¥ % =, (semisubmersible)

T BR A5 i A 1 (8 TH B 45 18 R B2 B R % )% 4 (submerged pontoon) B #E i

i (heave plate) Z %5 - i ¥E 8¢ 5 H. K f 2L 11 BY S #8 4 FilT 4H Bl -
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25 ¢ G R R AV AT AR o K HE B ROR S R R BERS E F s /ME -

3.64 R /K (shallow water)

WK EABERKE NEREECEZRE -

3.65 /~ M 2 = (significant wave height)
BRTKRRESEZGHEER EXAT LUNKRSAIN/3ZFEEE > H4xo,
oo, By 7 1 R
W% B2 S MRS BRIt RS CGEE RS R H D) &R R KSR

MK & (IR 7R By HE Hyy)
SR AR K& I - f S (o fE R EE IR (ISO 21650:2007) » Hyj3 = 0.956H, -

3.66 /~1E 7 B B (significant wave period)

BRTRRBNZGHEEERE  ERAZTLUIERRSANSZFEHEL  F1- R
T3 °
% ¢ AR I B TLBA T, 5 2 6] 77 75 B W -
3.67 1L #£7F & (spar)
Az 7K (deep-draught) ~ 7K & [ 1 A /N BY S 20T BR 4G 1 -

3.68 TR E (splash zone)

MEEE S EEE - R - BT ESHMBIRZ FOWT 1B

&5 1 S D

W% hESMRBEZ ETHR > TISHEZEHEMN N E FOWT Z#HEH 2
A
— 1 FEEFEHAZ&ESHEKM ML 1 FEEFBHRERESERZ RESE-
— 1B R AR AR K AL R | B R R R S R OR R R
- RERGAEZEEIZK - K
— FATEHEWARDHIEREEBRK > %7700 FEAE -
XEAEE P EAERNRZHE(ERERAZES | F)7 KB ENEE
REREE -

3.69 fil B R ¥ L4 & (station-Keeping system)

RES A% FOWT 2R K /S MR EIRFIER EWEAN WMEFHHAE TN Z R4
WL EREEFEES  RHRE UBERFAGITEEBORAKEARE -
3.70 #% /K fiL (still water level)
WINES B REIE > BEHFRERRE R ERE RS Z KA -
2% KA RE & Y~ TR SRR S8 KL -
3.71 2 (storm surge)
B 7% JE\ A R B9 JEL B /B R RO AL A g 2 K B -

3.72 & E S 2 #H B (structural dynamics model)

PR & B FOWT &f ff £ 0 W) BE 28 JE 2 B0 (A 15 B B0 i 2 20 %1 - B 468 BR B IR (&L
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BOR W) BEHEEREEAREBEREGE T - EH8E - e B8R El

TE4EM AL BERFERLR) °
3.73 Y E 4 (support structure)

FOWT ) — (7> > IR ~ FATE & ML E R 2 GHEMK -

W% SIEE 1 -
3.74 % (surge)
S 2T E s HE > A PR B -

% - B 2 BEE N T RS 2 6 fE M AS E B 5 B E

o~ HEHE RO -
3.75 & (sway)
AT RS A SR E ) -

% E 2 SR ATEERZ 6 EHIEEESE HE -

o~ e N -
3.76 3@ (swell)

FH 22 0 % 85 o A R S AR ROR AT i = R D B i

RHYE N -
3.77 & J7## (tendon)

EE N A SR VNI

EE A A SRV

it FE 7 & R I B 2

MERFAKHENF ZEEG > ARG HESE TLP B THAEHEEBE E R TITH
MM R EERBEEEE ZRDERE - FHLUEH FOWT B9 fr & fr 5 8% 8

TR -
3.78 5B J7BE =\ 2 & (tension leg platform)

1 FEEERA - A% ZIEEM (compliant) &G 24t > H iU T E & H 2 2 8k

FhEBEE RENREBEOANEFE A RGKNET -
3.79 #Hi ¥ (tidal current)
WY E R Z R
3.80 E;4 &5 [E (tidal range)
B = K SR B AR R SORI R 2 EEE R
3.81 Hi¥ (tides)
R ST P a2 R EL O] FEOAN Y 8 K R E
3.82 22 (tower)

FOWT 2 &5t 2 — 8 - EEl i E P A Tl e B |+ — Ag Al -

3.83 /& W (tsunami)

HEREEEBREMERK  RBEHER -
3.84 B |a] [uni-directional (for wind and waves)]

J&\ KR ORE Y B — 5 1 e
3.85 RIRBFA & E (upwell)
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HE R FRXTHEE B S
3.86 7K ¥E (water depth)
g JEE B A K AL [E] 2 2 B PR B -
H2%  HIRERKALA BfE E R(2 8 3.70) > N0l gEA Bt KEME -
3.87 &= E (wave crest elevation)
R U B AR K AL fE] 2 T E PRk -
3.88 A (wave direction)
RORATHE Z S 05 1| -
3.89 7= (wave height)
flE A 2 _E U R /K T b i e R B A R R R 2 SE E PR -
3.90 333 38 Hi (wave period)
T EUI R 2 {8 A E U R R E R RE
3.91 JEE % JF % (wave spectral peak frequency)
WEh R IERE B 2R AR > IR IR B B -
3.92 ¢ (wave spectrum)
L R T = B AR e
3.93 J R BEE (wave steepness)
HEHERZLE -
3.94 RRME IFEFERFE: (weather downtime)
HREBEAERBES > MEBEHRTHEESEREZ —BRNBEFHEEM -
3.95 R R EF O] fE ¥ B Bt (weather window)
RERGEABPTHEEBFRFZIHHER -
3.96 A S mEm — A V) (wind profile — wind shear law)
i e 2 Ky BE AR KL DL By s 8 b 2 B2 R R -
% o O A B ] [ 2C (D 18R R [ 5 (2)] -

V=V e (1
V=V~ (2) 2)

X V) EE R 2 R
z EOKALML EZ S E
z AR EEREIE KA LR ESE
7o HHEEERE
o R (ECRERE)HE B
3.97 BB (wind sea)
J& 0 & Bl 4 i 2 W e
3.98 SEHE (yaw)



CNS E -] 1140022:2025

FIN T ER A S E R )7 Eh 2 e AE ) -
5 - 2 G TEH4EM o MHIRES EHE @ 45 - B - &R - &
&~ MR KO -
3.99 =] 1)) (zero up-crossing wave)
T Z b U R R TP R R 2 B -
% LU)# 4 08 m B A (i Ik T B ) 8 5 K AL I -
4. ¥ B RER
4.1 —/%
CNS 15176-1 ft 8 & T 51 75 9% K 4 73 8 S AR 2



4.2 FroR R E AL
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75 9% it BH AL
Ac # 5 5¢ (Charnock’s) & % [-]
d U2 m

Siow frequency |15 58 8 [&] Z #H 3 _E (R Hz
A e RS Hz
g ] IR m/s?
H 8 A1 K = m

Hg A= m
Hy 5] 5% B By N A 2 A8 5K = m
H, R EE M S m
Hy =] 5% H &y N 2O S R RS m
H, /3 HatEmt RS m
k g it [-]
Koy |REH45/KE — H (degree-day) °C
Ly EETEEIRES m

p(Voww) | 88 55 [ B L 26 2 A% 2R 5 5 ok B [-]
Ry A H Lz st st E [-]
Ry T2 R BUE [-]
Sy B E 2 s st E [-]

S.F |ZEER#E [-]
Si B e 2 R EUE [-]
Sy BB R 5L m?/Hz
t I ] s
r R A HA s
T, N ] s
T, S B ) R 3 H s
Un [ B B Ky N 4 208 m/s
Uy KT N R m/s
Uy el 2 % 2 e R 2 m/s
N 5] 5 A Ky N A 2 FE BT AR O el 2 (10 min 2 SP 39 {H) m/s
Ven (o] B A Ry NOAF 7 TR H R Ui B (3 s Z S {H) m/s
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9 5 i fi
z AR KA A b > 2 B PR B m
a JeEL 2 2K 13 BT V) 45 B [-]
7 FH ¥ SWL 2 6 TH = B m
K JE R P9 (von Karman) & 8 [-]
p W K m

0. it [A] [°]

O R 1] [°]

O SR 1) [°]
Callowable |2 51 FE 7 N/m? B¢ Pa
Obuckling 25 5T 1 il FE N/m? 8¢ Pa

oy 5 7€ A/ B IR o R N/m? 5 Pa

Ocr B 5 R 4 74 ifft B U7 5K R 5 5T U 4 i FE T N/m? 5 Pa

o, S E A E m

T e °C
4.3 BE
COD [€] [A] (co-directional)
CPT Bl # &E A & B (cone penetration test)
DLC et & AR i (design load case)
ECD JE 5] 88 4L 22 4 Ui #H - B JEL (extreme coherent gust with direction change)
ECM 1 I 78 7R 52 B (extreme current model)
EDC i Ui JE (7] 8% B (extreme direction change)
EOG Hii Ui 78 %2 [ JE| (extreme operating gust)
ESS 1 Ui 35 5t (extreme sea state)
EWLR 1R Ui 7K iz &0 B (extreme water level range)
EWM i Uit JE 73 455 B (extreme wind speed model)
EWS i U JEL U] (extreme wind shear)
FMEA 4 2 15 = B 37 FE /7 #7 (failure modes and effects analysis)
FOWT 2 B R B 7 1% (floating offshore wind turbine)
HAT B = K 3 (highest astronomical tide)
IACS B P AL 4K 1 & B% & @ (International Association of Classification
Societies)
IMO [% g 2= 4H 4% (International Maritime Organization)
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ITTC Fe A A5 = B 7K F# & 2% (International Towing Tank Conference)
LAT iy & K 32 (lowest astronomical tide)
MIC AW i Bk 2 B B (microbiologically influenced corrosion)
MIS $& A7 (misaligned)
MODU g F % 8 = #8 1 22 B (mobile offshore drilling unit)
MSL K35 78 7K fil (mean sea level)
MUL % |a] (multi-directional)
NCM 1F & 78 7 15 Bl (normal current model)
NSS IE & /8 7 (normal sea state)
NTM 1E % #8 7 #52 &I (normal turbulence model)
NWLR IF & 7K i1 #3 [& (normal water level range)
NWP 1F 5 J8 3] E B (normal wind profile model)
RCS LW a] Al 4 7 & (recognized classification society)
RNA B — A8 48 5k (rotor-nacelle assembly)
SSS f& B 78 0t (severe sea state)
SWL & 7K fir (still water level)
TLB 5E JJ BB = ) & (tension-leg buoy)
TLP 5E JJ BB = ¥ & (tension-leg platform)
UNI B [4] (uni-directional)
WSD T {E W& J7 2% &t (working stress design)
5. #EXER
51 —f%

5.2

AR R A i R FOWT 4518 ~ t bk - BR A EH A KL 2 Z TRAR M EXK -
BEAL#E 8 Y FOWT Z kst ~ i ~ Em(UEAT) - 8 > R R EE e
Tt DURAHE m EE HEAZ 7 - BEA > AEN TR 6 S FOWT 2y ~ 4028 - 2388 -
HEEREENEREBTMBILZZERERFIIAEE -

BET T A

AR TR LGS D EEBDITRH R B HE - EEHIEHEBDURES 6
B plT it 2 ShER R AF DA B 58 7 B FT At A s st Tl h Fr A & 2 B EHNE - KR
RER LAHEZRNEGER/HAEGR -

FOWT 37 15 45 1 7 & 51 M 2% 70 35 MU 8 BRIk 1F - DR L L 55 R F FE IR 28 6 6 T Al
At FERDLARE > W AE 3% 5T AR ol b R A I R

FOWT {45 2 el EWIESE 48 ERT A H&er > WHES 156
i 2 ZHRE - REEXK - BRERHRERGEENEELGHFATEHEHE
AZHEAHE > UERFATHEREEUERFAKTEZERTIE-HAAZE -
PRIt z4h > TNEFEERKEE - NEEEFBREHEZE -
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7E 90 A AE DL TEC 61400-1:2019 7 6.2 Ff 5 % H9 348 6L 7 16 % 6 7 6 W 17 33t
7T A R T R UG FOWT 2 38 65 Wl 45 B4 G 2 B R 16 4 4
B RNA G585 805 o b P 7 6 B & B B AE O 0 B B B 1) 6 S S
FOWT 8 fF » AT 31 5 2 RNA EBLR S TG 00 ) s o 30 10 2 o 6 (L0
LB -

PSR A (S I S ) MR AR (SIS 9 F) RERAK(SHE 10 6)
2t KR FOWT 00 8) A6 8 I 41 A% 2 DL 47 75 30 -

B 3 T 2 FOWT 2 3 st i T2 - [B1 cb 30 U 20 313 P2 2 I 0 0 2% 0 Gk 1 o o ot
Z ST 6% - JLBTR B (R FLIEAN A6 B B LT — A8
Wi 52 B R ) M 2 B R BB B Y - 5 FOWT 2 &M BIEE Ik 7.6 &
IR BE 3 A7 DI DL 3 0 B SCAE MR AT A E R -

1 RNA % R ST B 37 19 2 060 8 PP 2 T T80t L 6 2 B 0 38 45 1
B 9 5 U R 85T T - % BT EAS T LUA B0 U6 P b FOWT S 46 4 2 R~
P (5 2 20k - % R T LD 6 0 50 2 6 G D6 4B 95 51 2 B8 CNS 15176
13 - MU G RH T 15 2 R B R B R R R T A MR W T A
16 8 7 5B Bt L LA R B R B B R B T B SR T 2 4T (S
AL 3% 1) -

St 2 0 0 2 B DL R A o U DUN B SR o B A0 T 7E 2 1 38 2 o R
LT YR

N

pl
»

\
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[ R

RNA %3
4
15 1l R E A B 1 1 (B = CNS 15176-1 52 & Jj 1% 5 &%)

(%5 6 ff)

FOWT Z 3 5t B i«

AR BEa U E R ¥

L4 (5E 14 6i) ~ BIREE I & RNA 35t |e
A4S FENFBE (55 15 6))

A 4

A 4

DXD+I/E¥E$§HK/E(7 4)

HEH B E(7.5)

i R 7R R 53 #7 (7.6)

l

GBI REE Y

l

[ nln‘[‘TEW ]

30 7 FUHE R R O M R T R AR

5.3 FOWT 2 Z&fir %
% A R e T 2% 51 2 FOWT» B 22 4 fir # JE /£ CNS 15176-1/1EC 61400-1:2019 [, |-
FOWT i Fy i AMESF > ERBTl - HEPHMAABSE  HEBEELAREZER
B B th S I R B FE Y 1SO 19900 2 F1) 3 28 o T 1 28 1Y oh 55 (L2) 2 B8 AL



5.4

5.5

5.6

5.7
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# o HEE 1SO 19901-7 K ISO 19904-1 K #i & th & (L2) % 58 it 2 By & & (N B
B 5w - L AR R BB - Z = N #R J7 A B 180 19900 R FIHEAEH
FTATE - % FOWT 2 & L2 &8 > HZ 2 EHHEH CNS 15176-1/IEC 61400-
1:2019 ATt s AU FE 2 o B2 ISO 19900 Z %I fZ # 81 CNS 15176/CNS 61400/IEC
61400 2SR EEMRARE T EHHMEE > 2R L -

RNA RBRZZEER

RNA JERUILIT 2 L & EH 2 —Fat

- EBARAYEZANEZGHAEMTEREBEERORBEMMEN Y —REZe2%

LR G E B R R S /B i A e B 3 B AR BT 2

—REEFRZ RNAFTEAZFEZ2HE > FHER CNS 15176-1/IEC 61400-
1:2019
FRZE=EH RNA RERAZBHZ2lNE > BHREHEE /ARG E - KE

TR SR T ER 5 2 RNA FEESE B CNS 15176-1/IEC 61400-1:2019 fiiE % >
S &R Stk -

CNS 15176-1/IEC 61400-1:2019 E &L & ZE B 5.3 ERHY FOWT 22 2 fir 5 —
F o CNS 15176-1/IEC 61400-1:2019 {27 4 5 45 o] JE A 228 -

on B PR 5

B RS E K FOWT BL H Fr A 4 2 325t ~ BRiE - 8 -~ 28 - plEE - E E
4 8 K PR 2 — BB o

BT @ER - BRERET

- AR LB - AW EARSERZ 7 AE R ED T ER
— RNA #EpE A ER -

— BUSRELFF SR -

— EESH -

— BHEE -

—  FRAEJEE Vg o

—  Un S R Vi Vo

— HEEHERET&EE -

— IEC JE JJ #5545 (2 58 CNS 15176-1/IEC 61400-1:2019) -

— BRI 2 EHE B -

— BB 2 SE R > BB RN 2 %R 2 SRR AT E -

XEEBETR

FOWT #4518 (B 15730 T &5 )86 e B DUk X ~ i BR 5 B 2 77 =0 i%
REDTIIEMR
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Tz KR EE (B & 08 LIRS 2 s EAREE) -
— H a3 N & A
— & Rsk 3R SR A & AR
—EHEEWEEZ R ZER -

6. SMERPRAF — E BB

6.1

6.2

6.3

—

FOWT &K 52 — b 0] gE 5o 2 H 2 s~ iy A 23
AR B - R RS 2 2 4 fir 2 Bl 0] 5
NEESH - HEERG I P FMRA -
RGO B4 0 AR BERACROR B - KAOL ~ B/KOH KK B
EY) -~ BIR S B B e ) B E MR R R - BRARF I 2 F EAEMRAT c FOWT §# K
fir & PR A S st B B EAH R -

RN HEHTRER EEEEZYE FOWT R EH N BRGEEWALZE -
FOWT Z g% st M f2 20 3 Fror - 35 % 8 b B R 55 ik 1 5T~ Ry s st RIE AV 6 —
AW A et st B0 o XL A 65 B 38 3R B A0 B R B R 1 2 e BT A 5 = e

S0 ER A 1 TT 4l o3 A 1E S BLAR i B A o 1B AN DR A R B EE AR 4 A 2 A5 B EUIR
LA R o T A i A0 ER R A BT R R R 2 AhERE EE T o s Et B EGIR R E R &R E
W& BB TN S ER R~ Bl g A U R Hfh s st TR 2 s H G -
gt W 7 % B 2 1B BLRR Ui A0 BB R 1R B E R B EEAE R Y 6.2 B 6.4 R -

A E LT & /N 6 1R 5% 2 48 5 (R R B 7.4 B 8 # et at B ORI 2 A B 1
JB 77 1% & &

&t hH % B 2 AMER R AR BUR Y FOWT 22 30y TH 7E 85 it 50 35 i B 30 - #£ CNSS
15176-1/IEC 61400-1:2019 th» B I %S H A REELERSHESE - 2R HE
FERHRERLEETRE DEER - CNS 15176-1/1EC 61400-1:2019 £ & & % #4258
R I 2 FE B D FER(FRT) > Mk G2 RERG 28T -
MR EE RN S EEER - Al MREBEERSB ERZESR  H#E
A FOWT 88+ — # Mg 4k 2 s s B0 - 40 5.2 Frralt - 4 1 e 3% B 85 3 5 @ 2 4h
RIS Ca Nl G G0 e 3 R DA Sy - Sk -

BUERIEMESR T X AR 2 BRI N B S HE - BERAE 6 BifT
R 2WERAMNS RS - St XHEE W AFIR 2 HR -

FOWT 35 ik 5 B 6k 4 € &

6.3.1 —f&

i 5t FOWT JE DL 27 2= K =2 Ja 0l 82 7 5 R 1 1F 7% B et B9 L g -

REFEEH AT EZ BB FELRM > o0 F FOWT IEH E @& E #4E
ZIEFEGRAE o DAR 1 8 50 5 [E B B E 38 2 MR U R 1F o 500 A B Ee IR A R
FOWT LS RE TR E -
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5 AREBERZEEBAKKUEESEENS 1| FHOKLZEL(ZR
6.3.3.4.2) -
fi Ui 5% 1F B AEE £ N (V=1 50 3¢ 500) 0] 7 B 7 & HS0E (E i A - 2
BE) EfE&ES NFEREHMEFSELERRHKR N EFARZAEUE -
T AEEZRESHA S > AR EERT  HREaRIEEBHEELZ
A fili o S 22 B B B AR R MR S EE AR B (L ¥R FOWT 5t > HiEE M
BAfRtt 2B e RERGFEUONAREESEaHEREFNERGAEZ#EGN - N
FEETN T FE BN B IEA & BT R E - M7 G R R R B 8 R P P
WNEEMEEBRNEBRRZH - AN > HERFERE MG 0T A & DUE 174
flfliH - o2 API RP 2MET fE Ry 55/ -
RETHh & ERE I DLURAE AR s et < B G BRI fR 1 > BE1R - MMt 2 G BRI
rthE & AR ETHh &P A R fF b £ 45 8 [0 B8 B N 48 Al At O 2 B 2 R 1 - B
EHEEEENFE T EE - FEhIL 7% TR aREZE - e RORHE M
KA B2 75 1 R (A 5
MBS AR EMERTT AN > —REBFEERNEBEREZRUM A
RoMEM - EHL > @BENIEMARERAESERFEN - BE KK M H A
THERESHMAE - B - Ke8EKL - HesERRERE -

ol

)

R R E R/ IEEL R Z T HE BRI GR - 61 0 N Bl R ELE R
FER IR P It T2 R fF > DIRIFEGR /D e 4 38 f 35 st e BR B fh 4R & AU > $2
RFERITE -

6.3.2 J& M

EFH CNS 15176-1/IEC 61400-1:2019 2 A S 8% H 8k F B - FOWT
7 AR R M 5 M E R AR TR BB 6.4.3 Pt BESKFEAG -
HOHE R OR DR G Y RN R R A E A R U 0 B LLES FOWT
K 45 155 BB 7Y 38 & IR -

6.3.3 BEMKME

6.3.3.1 —f&
EFBEHER BREGWARERIEE DR ZBEENER -
BRI EL RPARE S EENE — R e AR LR > HE)
REEZEHEERENALZE  Hp B EEEZE BRAETEGZE
FOWT Z % - DLk FOWT Ay 38 2 RO 2 % m % - B EUOR KB IR Z 58
TR T A BE R [E o B BEZEZE SN % B FOWT A K RSB 88 i ik il B 5 >~ 8 i
HOREHE - MUREENBERAERESLE S 2 AEHRNT - ERIEE -
B R B 2O R LR R OR R KA B UK B A - TR
BIREE - BEERREAR R REE RN 6.3.5-

6.3.3.2 FR

Wm
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6.3.3.2.1 — &
MRZIERARA & REREHEERZAHEE > Hol5ERE—J7 [ 5
% (8 77 10 [5 B 32 2 FOWT - & by 8 A% R R 51 B il 8 0 - sy i pE I BB % 2
HERHNT N -
MEM R R B BN RN AH M/ B IUIERIEZ BN > BE>EY
RN BARE ZIRE - SRR M 5 RS & R R L
B 4 o B2 at 8 L B LR 55 (Sy) DA B 7 1 R v (H) ~ R 55 4R 6 2B 1 (T,) DA R P45
R T 1] (Oym) B IR 1 57 IR F5 1] (Oyp) 1 DA 28 o 7F 28 8 AR T - R 5% o] 56 F 75
I] 45 HC bR B DA AT o AR R EE A U2 B/ 1SO 19901-1 -
EEEHRBET R IERESNHAEEREE R MBERE - AE
Mt R REREEHRSE - BRTE -
& st FOWT Bf - &% & FE 0 Bl OR 2 BIBEYE - LRI M ERL L T2 B2 &
Wit a oMbl EE - fl:
— FHEE Vv
— MK EH-
— MEEREHEWT, - K
— KZEd
I 55 2 B 2 B G K R 0 A S 5B AR~ KR R R M 2R A E S R 4 R 1
o B o AL - MEFE b Ay R W8 R /B BUE 18 il 2k 1l E o AT
%08 6.4.4 -
IE 5 JR O BELORZ R 2 B W 1 O E 5 B JRUR 88 fiz 0 BB BT 8 1 B R J7 1)
ZAE (IR AT 7% 8 JEOR BLUEOR B 7 B o B | B R 77 15 2 % 1m o A B UE R
YEEHENERTEANEEEE 2 RE LR 82 B E M AUA R R BIER
B J7 M LR S 2 AR EUE R - HRERTHE - BHRERIR - & H
M - RN T > et B IR HEE oW SEHHE AR - B I ] #

Zias R OR B E(E M) > HIFH B8 — ~ & AFE LA T (E ) -

BEAh > s at BRI DARE @ = 0 i > S8 00 H Ry Orsr o IR L o) 3% 2 R e L B O OR

5L o % B RS R OR R 2 2 77 1 (91 2 90° B fir BB 6k Z %% R B J LB
A B R R R B HR L) © 7.4 %5 0 A (B A B L L 1 L SR 1) 1 R
% -

% & LR 88 L 2 AR 0 R FE A 5 B R 0 DU R U7 1 R B R D A R
iy Ryl SE(2 M 7.5) -

JEL ~ ROR ~ KA R H B 2 B 2 min B H G EMEREE 1 F K& 50 £
B 2 O IR BRI B o SO 2 R MR B R R i RE R R R
HE — L HEEM -
RNBRZBERERERRN 6.3.3.2.2 £ 6.3.3.2.5 > W5 MG MERRER



6.3.3.2.2

6.3.3.2.3

6.3.3.2.4
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T A R I 4R M B ET R o B ARG R R AU E BL N FOWT TH A 85 Mt 2 R 8 -
REE I Ry TR RE » Hfe T, B AL A2 38 B A B o Ky DR E Vi ~ HE T, 2 B & 1R 0
0 FELL 1 h S35 38 W fE 2 39 JRE > 3 DLk BRI R M R R R B AR i A
H -

FEAEAT AR S0 R JOR 6 JE (spreading) ¥ it FOWT 2 & # 5t & o gE#H & = 2
HTE & - 2SR A E B R R ST HIEE R B ¢ R AR T BB 4SO
BMEFHALD  HEE R NEAE - AREREROEFAEN 21
fif &% O ~ K &% P K& ISO 19901-1 -

1E % B JL(NSS)

EEANHAESGH 2 BRESBWERTH OB o m A RER - #E —1E
OB N MR EE W]~ U7 o DL B Y P £ R 2

HEES AR R EEERMEE 2 EE BB E SEENTE 2R
B LR BB RS 2 W 2 & B 0 A0 AH BE A R 55 R -

STEMEEEE > 282 IEERRHFYELS E Y REEE T 8RR
S H) R R R EI(T) HEEMD L - %3 HEEZEFANE T
YRR & 2 R R AR e o H (T,) & [ - FE AL A B FOWT 28 il i K B 8 2 O 3 2R i
A A AT R T AT E -

B 5F /8 YL (SSS)

# 4T FOWT %8 2 iR (R & & 5t J 0 - FE R B 5708 0 15 B B 1F 5 8 — [F) %
B E BB O] B B E AN T — P R R B SR 2 B - &
— J&% B 2 N R = (Hsss(V) 2 H TEAR B8 8 H ey R E B R EE kb I
PLURME R & B R 4 & 2 50 FEEEF A A 2 > 1AM SRR - BT ER
RE R 2 ST E R B ERCE AT S YT 2 1) — P o] 52 B 77 0% L (Inverse First
Order Reliability Method, IFORM) = [k 77 74 22 A0 B 5 HH £ B Bf 8% D - 3% Bff 8%
o [5] 15 550 B 400 0] % 95 35 3t RF E BR 5 R A R E Hisss(V) o Bf 8% D 75 17 43 3R 45 iih
WAL -

Fy U= R o B ET R N T 25 4 M Hb B & B A BEOROR B A R SR R4S &
Z 50 A [a] B AR b E R = o AR REAR T 0 skt B B B = & B E R U R
15 2R R A8 B (D& B« AE G/ 5 R ol B R BT AE T 0 SR AT ET BRI B RS K OR
BAIEAEER FOWT i KABERZ@EN -

HWATA P RAMS > ol 50 F B 5 2 R o8 B I R M S (Haso) 7F £
Hygss(MAY PR SFAE - [E BR > 0] 58 8 50 48 (51 B HA 2 5 Ui {8 3] R &5 (Hso) 1F 2% e &5
N R v A R = PRSP AE o IR T AR R B D E R R B OR B & 1R
RO MEHEEEA -

5 Ui 78 L (ESS)

1A~ 50 R 500 FE R 2 2 BRIEEFES EMIGE NI - st &

HHUJI
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6.3.3.2.5

o] BE 75 5 & B0 R R 00 B &5 & R TR K AL 0 DLOR E A 5 Et 2 R U R O
% 6.3.3.4.3 Bl 6.3.3.3.5 - /g M JE B & R I o~ M & (Hgso0 © HssoBK Hy) ° T
O 78 5 M f0 2 R 05 1 B K S (Hseo ~ HsoBXH)LATR Z W St - BB R T »
RETEREE EE G SRS R ORE A E Test st it B E R ER
HWEEER FOWT Z R KREHIFEAZ@EEN -

FOWT i > i Ui g 0t & DL 355 1 %5 7 9 4 52 & ek (B & OB B /8 1% i k) 2
DIERIE > S 6.4.4 -

GO ERMIEE ) ROER Y R GRS AMEBER > AIERE S
B R 2 M 3 h RS HAR - #2450 MF B BRI AR I 10 min SP 85 R R
£ 1A B 55 2 MR Ui 10 min PR3 JE 8 K MR 3 h B & T E 0 FEER A
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Ekin = Espring ( 1 2)
filf f& gE & o] B T Gt & ¢
Ekin: 1/2 ><a><rn><vizrnpact (l 3)

X om K E ()
a MiINEEGBOLMEEER S 1.25)
Vipaer + il 45 33 2% (m/s)
R MELCENERYE > MEERT TR

gl e
__H ;ia
vimpact:VboatJr{ a2 %7J< (14)
e tEott - HERLEERBEZ DRI EZB GO T

Fﬁoa impac!
Espring= 1/2 X tfpt (1 5)

F 0 Foootimpaet ¢ Ay fill 7 J7 (kN/m)
c Ry Tl R RS AR U W U7 1A) 45 4 OB EE ) (KN/m)
WHEE () o AT EHH -
%ZCLIJF"'JFCLH (16)
ANt PEHOE RN B EERE 2 A EEHRE 2 A
i SE4E I 2 ARSI T -
— FOWT ZEEHE -
— BN 5 2 B 1A IR 25 (shock cell) ~ BRI fREE
- MHEERFHEERE -
—MRME > HEEE G H AR R L B FOWT m
ER A
BIF 30 EEEAMAEZ R E BN G o B & T LR ST PUK 2
F=25xAZ i) > H o Fia Dl kN Ry 5L 2 6l 7] - Afk DUWE B 5607 2 8 7%
fitt o B PE K & -
I G R PR (0] TR GT BN A RE S I T Z AT A FE IR B AT By
EEBH -  XREEWBHIAERHRME  HEERKZEERMNZ 1/2 FE
mEHBRIFEFTHFAIMUFEEEC MM ENERE EHE A - LA
P 18 B B | R 5 e e
MRIEEZFRERT REEEZSF O#E - FERERE EAZHER
REBBEFRBEEHEEZREENEREG -
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B—BHRER BB A SO EZENNEEMNER BN -
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EEREHRAERK(SHEE 8 BB E R IE R HE MR TR - AIER
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2% 1. IR H O 8 R 42848 - &% H DLC F2.2 8¢ DLC F2.3 Z JE I I >
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(c) 1E & K& 58 J7 W {8 Al 2 Al — {8l W 1A BF 35 Al — 16 {5 B 26 R 0 1 2 BR oy
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FEREARBIORER Z M e & > & &5 & KRS AR D8 E B R KR IR
EEANER > TRER ER B AR I E A ERE 2 & K RERN -
fE#E T A #EAR DL DLCF1.1 2= DLC F2.3 Z # HE i fa] » FOWT o] & &L 2 B ZU 7% §)
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AR - BEGGEEEE R FOWT &5 (R 2 ShER 1 -
N s 2 Bh B2 E - fEFA Y FOWT Z FE&EE 2 KB T R ERFE A%
B REEMEEERKRNA ETUFE -

753 KBIHRBZEHE
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REEETEBEKHNAEZE  HHEE HEEHEFIEETZZREHE -
GHREHNAEBREEEEEE AZEMEERPEERERE -EHERT
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A H %% 77 #2 30 (Morison’s equation)it B /KBy T & #k - G HHE EZ ZH N
T KORZ BB B IR SR ME MR R K B B AT i B (BE & B ) B AR K
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KEHHEGRERZFATEHGEHS UERFARGIBENEBLRGHR K ZZLD
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R [ B I B 2 B A AR st B B B E By SF 5 {E 0 {5 DLC 2.1~ DLC 2.2
K DLC 5.1 BgAb - fEREFEAR Mt - & HOUE 2 R BUE E B P A & K B #ORUE
K — B E -
fife 7E M LS A S B S 4R A R R R R Y (DARD Ay BEL i) o 3R RR O AL - AR
Wik S BRI A SR ERERNEEES M HEA TEREE -
(a) 7.4. 1ML BT mE(MIS B MUL)HHEE 2 #3K K5 51 -
(b) AH %7 [ E =B R R % 0 FOWT R st B X B Bt ol gt £ &
RS - EHE  EZEUTFHFZEE -
BRGHTEE
FESEE T E RS ol T - I E % & EE K EE RS - ORI R
T E R R KT M LR BT AT REEE c R EBEIESRES B
AT B #E B B K m] AT R AR E R/ N& R 0 Bt & DL E ey s B TIE 2 83T
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HEE T BAE A A9 A R o R R R R B OR RV ST > W RE R EILER A E
R[] = B FE) 2 A PR B - Ay BL R (5] A e IS ) & ] 2 M fR B & > SR8 MR
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- WERFARAKZIERESE -
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— BV NI 572, Classification and Certification of Floating Offshore Wind
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— DNV-ST-0119, Floating wind turbine structures
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A.l.6 BROBZEHEEN
Higft THER :
— IEH (LS EE R E (V)
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KE /BT EES

B.1 —#&
DITEXIEH KB D AEHBHEIIZ2FEN - X EBEAEREERREITE
ME% & FOWT 2 BB Z e d - LAstBEKEha#H -
B FOWT KEI DB & BHB IR EHES > BERERFT - B > S5 MR
JE > | 208 1SO 19904-1 ~ ISO 19901-6 ~ 1SO 19901-7 K [ %] RCS Z JR &4 :
ABS Guidance Notes on Air Gap and Wave Impact Analysis for Semisubmersibles
ABS Guide for Building and Classing Floating Offshore Wind Turbines
BV, NI1572, Classification and Certification of Floating Offshore Wind Turbine
BV, N1691, Environmental conditions, loads and induced responses
DNV-RP-C205, Environmental Conditions and Environmental Loads
DNV-ST-0119, Floating Wind Turbine Structures
Nippon Kaiji Kyokai (ClassNK), Guidelines for Floating Offshore Wind Turbines

B.2 ERZGTEN
B FOWT B R &y M2 HEHEII T2 T ¢
ISO 19904-1:2019 7 7.4.5.3, Actions and components
ISO 19901-7:2013 7 8.4.3 [z A.8.4.3, Dynamic analysis
B.3 $% 51 52 0 5 B B
Bl FOWT %t 5f K R 5+f 7 & AH BH 2 7 7€ #5 51 7] 22 1 18O 19904-1 By T 51 £ X
7.4.5.2, Actions and large-volume bodies
8.3.4, Damping
8.4 K A.8.4, Frequency domain analysis
B4 HEAEH
Bl FOWT R BEEAMR 2R EHESI T2 BT
ISO 19904-1:2019
7.4.5.4 k& A.7.4.5.4, Slamming on slender components

7.4.5.8 )¢ A.7.4.5.8, Slamming and green water actions
9.8.2, Slamming K& A.9.8, Special design issues
ISO 19901-6:2009 7 12.7.5, Sea fastening
BS BASIRZIREI K EH
Bl FOWT i 5l 8 Z ik 8 R B AH B YR Ef5 51l 2 BT 51 -
ISO 19904-1:2019

7.4.3.4, Wind-induced instability
A.7.4.5, Wave actions X A.7.4.5.1, general

i

7.4.6 F A.7.4.6, vortex-induced vibrations and motions
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7.7, Repetitive actions

ISO 19901-6:2009

13.3.2, General considerations on the mooring design
13.4.3, Particular mooring conditions

16.12, TLP tendons

ISO 19901-7:2013

7.3.2, Current-induced actions

7.3.4 & A.7.3.4, Vortex-induced vibrations of mooring lines
7.4.7 K A.7.4.7, Vortex-induced motions of floating structures

8.3.5 F¢ A.8.3.5, Vortex-induced motion considerations

BL FOWT [ff J&§ 8%t B /g RIS AE W HHBH 2 fr Efe 5l il 2 T 51 -
ISO 19904-1:2019

7.4.2 & A.7.4.2, Environmental site-specific data

7.4.5.3, Actions on slender components

8.2.2, Static equilibrium in still-water condition

8.10.2, Wave crest effects

13.2.4, Local action effects

ISO 19901-6:2009

7.3.6, Marine growth

19.2.4, Weight control

ISO 19901-7:2013

7.2.8, Marine growth

8.3.5 & A.8.3.5, Vortex-induced motion considerations
A.10.4.3.2.3.4.6, Transportation and handling actions

EX PN 82 IR

B FOWT 235 70 i ) 25 o0t 5 A H B Z R E 45 51 sl 2 I/ F 31 -
ISO 19904-1:2019

%5 8 Hii & A.8, Global analysis

% 10 67 & A.10, Fatigue analysis and design
ISO 19901-6:2009

12.7.5, Sea fastening

13.4.3, Particular mooring conditions

16.10, Steel wire rope

16.11, Synthetic fibre rope

16.12, TLP tendons

ISO 19901-7:2013

8.3 & A.8.3, Floating structure response

8.4 & A.8.4, Mooring line response
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B.8

B.9

8.5, Line tension

8.8 & A.8.8, Typical mooring configuration analysis and assessment

%5 9 i, Fatigue analysis

% 14 Hi & A.14, Synthetic fibre rope mooring

e E R

L FOWT W S8 MH B < FrEfE 51l 2 B T 41 -

ABS Guidance Notes on Air Gap and Wave Impact Analysis for Semisubmersibles
DNV-RP-C205, Environmental Conditions and Environmental Loads

R IR

EL FOWT RIRMHRB 2 FF E45 51 7] 2B T3 ¢

ABS Guidance Notes on Air Gap and Wave Impact Analysis for Semisubmersibles
BV, N1691, Environmental conditions, loads and induced responses

DNV-ST-0119, Floating wind turbine structures
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ABS Guide for Building and Classing Floating Offshore Wind Turbines

BV, NI1572, Classification and Certification of Floating Offshore Wind Turbine
DNV-ST-0119, Floating Wind Turbine Structures
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ft 8% D
(2%)
ARBRAEIMZEBRBERRSBATINEE

D.1 —f&
K SFHRHBEBRESH ZINGE L EEMBHEELEN 6.3.3.2.3 Z SSS HHEE 2
- -BEHEBRZSEIINGEEHEN 50 FRFEHZER > REEHERNFEE
RESHTZEELRS > A WRGEPHER®E - -#BR@BEARMEESZ 1 h
MR ETEERNE TLAREE - FHit > B ERHEREZSHEMLAING > HiETEE
FPE DAk 50 FEIFMHERE  EERAFE A AENEEETABREZS28Z
R AT  HAEHEBBRSZSE ZEETANIIEE R - AN sxiid—F &
HRESE ZHNETT L TRy — P o] 52 77 05 (JIFORM » 2 B8 2% E KH[21]9)
2 7 AT e PAR 7€ & 5T 7 L (SSS) e
SO RS Y # ¥ A5 5 % &k - Numbers in square brackets refer to the
bibliography.
IFORM n] E AR H(EE » €& S0 F BRI Z FH R B VE RS R S HEE o &
LERESEERE T RAGEFEEGHEE > DU E G A B MR 2 E R i R
Z B o PE B MR U ZEFE RN Ay 50 A [of B A 2 E 2 fd B AE o 6k 1R S MR i 2 B R T
FE o M B RE S e 2 1 BE % 2 JE I [ J7 51 (pseudo random response time
series) R uE o L EFBIHERF JEER H SSS Mg UL E Ayl A - O ZEIEME M AL B B AR OR R
B o A 8% R ¥ SSS Jg bt o] 28 43 1 A A A Ui {8 3l R = B i M AT 5T SR
JE X E > o] & L IFORM 2 Hfth 5 /AR BT FEHE » 2 E R [23]RZHEA
EH G MEERIMEBEEEEEHRER T AEZ/RM - FilE  HLEEETHE
HEHFENE T ZEE WA ZEZGRENHBARERAREH BB IETEN L&
15 e 1 5 1240 -

D.2 fEf] IFORM RESHREMRGETZ S0 ERMEES
IFORM 5 fifi I S 35 ol 2 V(ER & S35 8 B Ko M8 & HoZ W& o A i 8l -
IFORM W45 R A& M2 M EESE - HEITBHEEEE > FWE 2 EAH
R EE BERERUBEUERIERER S M E 0, H):

(V, hs)zgo(ula u2) (Dl)
T L R 2R R 7T 2008 HE A P 35 089 4 A% A0 HLFF (Rosenblatt) 8 2

D(uy) = Fy(v)

D(up) = Fyy(hs|v) (D.2)
AV Ea O - REAEAEE RE R ) A B B(CDF)

Fy(v) © PR ZE 28 B CDF > M
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Fgphsv) = 1239 B 5 1 2~ 1K 0 A
BEARMNFERZERLEE > DIRHETZ 2 #59fH Fv0)8 Fyp(hv)iz ft — 77 E
HTREFEBG 0 - WILAHE 2R REIRAR ¢

v=Fy " [Ou))]

hy=Fpp” ' [(up) V]
AR (D)2 E# T E > T FYIREFEHEESES - R — P
KR BPIE - BB ER i+ Bd=F2 A BRBV-HFH -2 SHER
MLENBE S AR - KIEPER R

(D.3)

(I)(,B)=l—% (D.4)

A N s 50 fENIBILIE N 2 B H

5 15
10
~ g E
- @ 5
=
-5 0
-5 0 5 0 10 20 30 40
Uy ¥ (mis)

D.1 3 h gt iif 2 50 4 8 5 % E 4 = 17 R Bl

Rzaly

0 3 h 2 LRI S 0 N=50x365x 2=1.46x10" 0 [ JL {3 1 f=435 < BHF 1 h ik
SUHIRI M 0 =458 - 8 D.1 B 3 hOBEIR 2 RG] - EE - RH A RS
85+ 7 S 60 2 B 0 55 (40 (O A B 0 40 0 2 TR TR 0 BB A IR AR
R 7 B0 5 (F o M 508 LB SSS) » BRI 35 57 s BT 189 45 K 7 54 O
B ER 2 UL 5T BT A0 R TR AR - MR N — T R
0 0 P B 1 8 AL e

f}

M2 4

uy =0 [Fy()] (D.5)
PBETFARLL TR R VA2 r MRS 5 5 H, (V)]

H,sss(V)=Fup™" [‘D( B —u?)

4 (D.6)

D.I fi/NEMZ BEFESHERE T > HELHKDSHELAXD.OMEEMS -
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D.3

FE A L 75 0 AH R R V1 U RO M & 2 B A o A A A PR I E DL 4R E ECE R
HFRETHM G RIFERR e MEEEEEJE LR STEREF
B EmREMELTCESACGN BN G QIafERAEREEERZ N E LRI
1 = l Hysss(V) ©

VERHZ B e R0 R BRIREESE DR

DITHRE 2HBE > AEN - FEFFZ BN T > HWEBBA [ EER - b 2 B A
B R E(F A Ol A (DS B A K (D.6) B i R - fEFE R A
WARRERLEBR A TRATFEMMUERE 2 BE K28 - ERFANE  HEE
Eet SR MEE > UARERIEEEK I TEMGERE - KRR EET
BEFEMUZBERTFERAR - HEAEBEEHBE  HLWEEML Z R RAXRBAETTSE
fli IR F(EHH -

Fr 2 28 1870 An i B e DL VE R fF R HoA ' RE 0 A - BRI ¢

=]

hy -,
Fin ) = ® (%) (D.7)
o gy, (v) = ELH|V = VIR 0y7,(v) = DUV =153 B By DL Vs 7 £ 2 HOV- 35 T S 78 FE I
BT » 2=(D.6)K £ -

Hqsss =y (0, /ﬂ2 — w204, (v) (D.8)

M Ew 2 FI5% > TEHAR(D.8)ZRFEM - Wt o] 5@ ERRR

Hsss = 1ty (V) + foy(v) (D.9)
VEL H[E > BE 6 F2 bk 5 > B U] A S R B 50 4R (| R EA SE R R R R > R Rl K
H 22 20 (D.9) bk i L 4 0 (D.8) -
AT 23 2 55 2 fél o0 A7 15 B 8 DA VA ik 1 I HoA B B R oo A > BRD ¢

In hs - 'ulnHS (V)

Fry(h|v) = O(— o) )
s (D.10)
My, Hngn,uHS v—In ’1+Co V,_,S(v)2
O, = / In (1+Co ¥y (v))
o) (D.11)
CoVy (v)=
; H(V)

i 22 20 (D.10) K > 24 Z0(D.6)RI Al Ay
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H; 555 = exp [ﬂlan(V) +, ’ﬂz - ulzalan(V)] (D.12)

AR(DA2) 2R - BT A ARD D2 EHEH - AW EARDI2)d 2w
TR

Hsss =ty (V)% exp|BCoVy,(v)] (D.13)
V BLHE 2 B S 0 HUTH S R B 50 4F [0 B B S 2 R 2 A B
Ko AR(DA3)#E LA (D.12) « A (D 13) ] # & 9| A w2 77 M #5 &

B E o BIDL B — ufEAt B
o] 5 fti A R 15 55wy, )= E [H|V = v] % B8 3 22 oy, () = DIH,|V =vI{E % 855 5 F B
BT o AT E SRR 2B RIS B E e, V=Ko (V=0E S #
Bl ERSIEEERTHEAHE  EEIEWE  ELEHEENET  #X
BB 43 A7 BB AE bE o B B B R B Y AR SF M - % R {6 E[HLIVIER DIHIVIR
/B AR ST R A AR BB o FI B 4R ST fd B Hysss(V=v) > BT {51 S 39 R 48 B 2 50 4R
(5] 5 S0 6 0 7% S 8 Haso o IEL T3 M O 8 PR HL YB3 TR E 3 0 HLHC VB O A R B e 1y
B B S {E AR 8 B R AR T
DU BB R B B0H BB 43 AR BB 0 TE BEEE A B P4 R B R 2 ] AE R MK & b IR ET AR
AW - HILTEEE > BB A Hs(V=0)EEHEBA > TTEHERBL S0 EEF
B BRI R M S He > BHEN ISR TS S EG R AN HEAEE -
BN R
IR IR RS S AR R R O B A S E o A A
i o % I R R G 6 0 T S
G T R TR E G T MR B AR A E AR YR R o B8 IR
BOARUNA L h o R RS 10 min 2 I DURT £ R R R O AR R i - 7R R
10 min ] Z 50T o BR824 U e (88 4 R R 7 Mk TF 7 &8 B A IE R TR
BEF > HEA 50 4 [E B H 2 2 )HE A O AE HBUR AE SSS LIS 10 min g -
BRI - ZEREE LR > SSS Rt i F B 2 s R v o M BT 08 0 B IS R A I 1
TR AR 0 RO D M R R o B A R JE R B R 24 % SE IR & (eye of a tropical
cyclone) ” %3t T HJAE M S B - LI RCRIVEE RS - HRECKEE ST
BAOMESH ZHE K IR EEEE88 el K halds TEHRBES
(B 48 7 SR AU FL A0 B2 i - %5 3842 10 min > (B H, o 8 % HOA > HROR & #]
S I B R O BT AR B A A
BREEH(LERNMEREH)EA 1 h &R FHE/NEE | R LE M
Bk FERERITE > T2 1 h EREE R 1 h PigE o SREILER A 1 h P
1438 M ST R o 53— B O B T HCAE 10 min P R R o [F 0 B R
By L hsk 3 h R o Ik B U BT S L R VEL H WA A R - S BT
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D.5

HREZ RPBEDAMEF > 10min~ 1h & 3h B2 RETHFEHEER - &
RBE G0 o B AT AR E R IERK D o TEEERIR R - He & 3158
B o A1 R O L E 28 B0 5 > BB HUEE & [ R B Y R (68 FH 2 66 8 48 S 45 Jm ol -

E AR G 0 o VERHE Z BB DT RERE 2 0> RAE DU/ R B L 2 R BE A
2R EMES ZRIRIRG I - 28000 > R Z 5 Z R @i E - b BB o B R &
[ ~F- 35 2 30 1 B B A 8 o TR O R R AL Vi ~ Ho B T 2 = ST T & 9% 3% 0 A B B A8 3 B
EEMHRA SSS BIgEBBEZREE

R I 7T UA E T FOWT - FIwh 25 3% BH A #k A o 18 1l O =5 DA o8 28 °F (80 & 3 A
& 2 Wtk B O ST -

R 1 53 A F(hIHG) Ry B R0 > B AR i 118 731 08¢ 55 Hsss(V)] 78 BH 5K 2 LN Hyss 77 F2 200 7E

Flhsss|H, = Hygss(V=)=1 = = (D.14)
N > MFEIR SSS 2 K IR H
AT (DA IR B3 A6 18 20 - TR 9 RE B B A o] BE BY B R ME - IR 18 A R 4R = 5 UM U
BEZHRB(SHENSG N TTEFSFKAENKFEHSE M - ERES0 0
F(h|H ) By A A1 > Bl BT i 38 08 = K B F) 20 A7 (R 48 2% /K th 2 48 58008 T o B A2 R s )
FH H, sss(V)3K H Hsss(V) = %72 3 h 2 08 5t B [ Hsss (V) 0] 2R 7R Ay

Hgss(V) = 1.86 Hy sss(V) (D.15)

& DA Hs B ok fF 2 0 & o0 A f 05 DU B A B IE i 2 3 (R KRR $ F HEHE) - Al A =
(D.15) 0] fE f % - 45 fE A HUE 2 49 E ok DUEE A28 s0(D. 14) 5028 30 (D 15) 3K it Hsss (V) > R
50 & B g ] 2 f A0 O A O O 1= Hso 52 VIR B 0 1) /R R Hsss(NZ PR SFAE ©
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ft 8% E
(2%)
J&& & B 3

— &

B> FOWT JB &l [ 245 2 552 18 1SO 19904-1 BL 1SO 12944-9 - B AR & +
Gt > HI 2 B8 1SO 19903 -

FOWT R EZE N B EHEER 2B FEE > HENA kM ZRE > migEEga
BHZ IR - AL FOWT R & & By 5 7 1 75 DI LARF Al 5 & > 200 248 s et 5 & -

JRELl R4 > IREE Mg EHETES -

RE B AN S T Hp B e B REEEIEE ZE S - Bah b
Z B Y B 5 66 A R 2% B AR U o BORK s (IR IR - AR S T 0 IS BRIR S O] AR

B K E 7 6 th B - Y0 B gR BRI 25 RR o AE MR U LR T T 0 S B 7 0T A R A
HUEZ BT NEBERK - ARt T H - EEHTRB G & R%
B2 EHmEG 2w RIEH E Qo] (55 FOWT SZH45#~ & 2% 4 K et 5
B FOWT 2451 - MM R EREGRT  HEEEREMHEZZE  #l 0 #

5 B A o FE BERKORI 28 R A E

it FOWT Z R ah [ 38 A 4 R - B P &8 0] 2 A M IR > R F XEE A&

BHOE R A RAELEZ 5757k -

BARER

BetzRHEAEBEREAEREL "SI 2EBLEBE TR AR TFEX - L#ERE

EHEMER TEREAR MEBFREE P ZEKITREMELEYE - Ba#iE2

T KRE S

— BBHRAKPZHEESAYNERERE S -

— BEHRAKPZE -

— RE -

— BEHEER -

Ky H B B AR R MR A5 B BRI B R 0 FOWT &5 48 07 43 & DU F & 48 ¢

- KR&R& -

— MReBWEHHEE -

— RA& -

— HWHEE -

AREBEHERBED L T22B R PERE -

RO & 2 T 7% Ky 45 0 R IR RN s B o0 AR i ] Bk 1 RTR Y & B JR B b
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E.3
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rEELERENEBEINEY NN EEREE &M -

mAE LR RERE TEHAE R BENEYCE BILENEY 2 BEHEAE R

ME > IREMRIAE - IERETERCSGEe g ERE - BENEYIR

TRE TG R4 - WRE/NW > IR ESE -

fEdE MR T K2 ekl IR S el R > HAHERLTYE © 0 5 &

zEfE - Fel g IERBFEREY -

FERERAET BN VPEREERERSHEBFREENES  Hal#ELRGE

HEEHE -

BatfiEz LR

FahlhE A AN ER T F o LR/ M EB Y BaBER - GE L %

7 4 15 1 B e A AR E R B 0 2R o B AR R ed 3 R 8 T RE

5 ik 48 13 TT S T B e ek B a8 S i T LA /ME

— EMwR ARG BEE G Z&AEMH -

— HBEAG R TE BE TR BIFZHEK - AREBEG RBK > DIEH
fit % & % -

— A EE RS B B E R E R -

— EABE K EEEEE RR -

— B LRy - B B2 -

RekPi 8 4t — X BER

FOWT SZ #4518 2 TR edi V7 38 2 4 ol & 70 % 2 KR 70 1 0 il o 28 25 2 e B R A o5 8 -

PATF L IE 2 8070 7 S 4h i & @ i 2 FE R I DLER &S -

HRAFREBEERBE MASBREOERER T 2 EHEERHEENEE A

o RBEERHEE HEZZELZAGHE S HERES 2B RBEE N E &

B EERAMDIAEE » HHETMEERR -

RREHBHEENEEOEEVERGNRE  DERGEHE ZHFa > &R
FEHAFEMNREE  EHIRNERER > ESTcHEMAEZERH > B2
A 2R R

MR ERERAMEH AR - A FE G E ek & - 458 5E
BORF R R B OR 22 T AE B AT e B RL R KFZ R - S TH AR /D B K SR 2 K
AoZKZEHME - J6& ek &M E IR 7 LU -

FTAZELAGHE R R EHEE > DR RT Saliii ] g7 a2
HREEEEMAR > AIERER T 2L IREIEEELREET HIEBZEEH
BEEAFEEAGRERGFSalH IR EREFELUHLMAR Z ESHE &
KEBE Ry B HE -

BEAh - R W R B AR T o B2 Mk BT R R Ak RS R (e A =N B AN IR
2 ERMmEAREEBEG LSRN ZE R0 > R ERAE LT
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S5 N IR AN B AE o G DR B B N 7 5 S SRR E AR ME R 2 & e i DU e 0 BR

DLBEAM BRI IMDAFE - BATE BT RERBEEHE 2 FHEM TS > ILEE

KOUEEREME R -

DA eaREEal 44 EEEAN  EEEASZHM - RetEaR

24N EEETEH B EE & - B6iE > 7E 1S0 19902 th » 1

ILEHE IR REE HEEZRKASNFEEGLM LEAERERER/REE 0.3

mm - fifARZE 2 A A EE 0. lmm- DL 20 F & FHMS  FRERE

&7 I akf 6 mm o [MAERZE Ry 2 mm « fE 8K [RARRE 73 A op - G S Bl B 16 0 I8

AT EMUAE -

BT - BREREel#

RSN ARE  HRZHEEZEFREEES] > HiRE FOWT 32 # 45t 1

E el & - BTN Fa PR ARl EE AR E -

HINHEANZHAESBRT  ERBE&RTZEAHIEE  HNEEL%K - B

4% 18O 12944-2 1& 7 B B Al Ky
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- HEEBBRIIEERZANERE > R C4 BN &R ek -
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F.1

F.2

F.3

¥f ik F
(2%)
AE R EERES ZHA

— &

25 & A 7Y B B an B st 1 2 FOWT oJ AE [ R B8 2~ 56 JiE B RE e 55 20 7 R
figw BRIR NS 2B - HE 2P EEEmE N SR REm(2R2EER
[33) - MW EHFRHED 30 FLERERSZE -

AT S g 35 BT R i AR st B IR B s X W R AT T -

TH B& # % R R Z B35 il B

BERE AT ELEN > — KRR RG SRS 7 A - ARE R 1 R
B R\ 55 B9 750 o T A BT &S G IR R B9 SROTE B 1S R B R Y R BT

FE BV ROIE IS 3R 2 S T SR B 8 A AT 6 ] Schloemer 5B B4EE Holland 51 BB
Holland & B ot 24 75 SR i Z R A B 55 p(r)n] E & £ -

]%__;:= XP(—R—rm) (F.1)
e roo LB SRUE L 2 B
p. ¢ OENET EOIE o0 OB
P, BT RIS Z F R
Ry ¢ RCKJEEZ RAE
B k2% > 7 Schloemer's B S 4 1.0

L S {18 A1 244 SR e 15 B 2 B W] ] DVORAK £ 7 POV el b 3 5 S 1 1 o 2 T
BEE(ZRS B ER 47 R [48DE T H - Hthixim B 52 H 2 A TR > &
Bk B BE 2 F R AT 2 B 228 EORE[37] ~ [381[39] -
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