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Abstract

The extreme wave height for design of an offshore wind turbine located in shallow water zone is
calculated based on Goda’s theoretical wave deformation model in accordance with requirement of
exceedance probability specified in IEC61400-3. Goda’s approximation formula for the maximum wave
height is adjusted for estimation of the extreme wave height with exceedance probability in IEC 61400-3.
Furthermore, incipient depth of wave breaking and its approximation formula are obtained. Comparisons
are conducted between the extreme wave heights by the Battjes & Groenendijk’s wave model and the

Goda’s wave model.

X—7—F : BfEFE, Battjes & Groenendijk £5 /v, AHEHET /L, IEC61400-3
Key Words : Extreme wave height, Battjes & Groenendijk model, Goda model, IEC61400-3

1. XL®IC

IEC61400-3 (DATF IEC ) ZigshoiEneEE
TIIER BRSO 235, WAL KRE
DR T —HIHESERDD LD EEDTND, —F,
+5 R OF — 2 BRVIESIZ, KEEEIC VA
V=i EAE L, WAL > THEER 2RO TH
e L TWna.

HTR =1‘86HSTR ! . (1)

T 2 Hyp, W3RHlRER 3 REOAAN7 MVEERES
D T FEBHFHETH 5. R()ITEIEMEE 1/1000 O
FEETH Y, IEPHNAERIEE R 1000 3O 5 =ik e Dk
BETRTZENTES (TableA1 ).

AIBHEL , WIRETESORIE OB NS WS,
VA U —3 A5 0E U OB S 2RO D & L idss

ThY, AL > TRERFZRD D ENTE L.

LU, RO IFEAKIEIZA ST 512251 T,

BAIRIC L o TEREOERZH, P L > TH

BEORXVETIHEEOBENE L, K& OHENF
WA V= bdiid 5. 0k, EAKETIE
K RBBRER DY N S VR OB E IR IRER T V& H
W R EZFHnT 2 46ERH Y, IEC EUETIX Battjes

* - EKERRERDBAIR T ERIEE  (T135-8530 LK
K+ & 3-4-17) E-mail:shimaken@shimz.co.jp
¥ HIEKRFERFER LERWRRMS RS Ede (T
113-8656 ST XA 7-3-1)
(FFEAT 1 20164510 A 5 A)

Vol.40, No.4

& Groenendijk 5L > (BUF BG €7 /L) 73, TAHE
Ti, EARREORNFERF S FEER TR -
FfES Y CTEHET A RN BN TS,

—7, DNV « GL $58+ 2% O IS ##% 1%, BG £
FUDNBENKEERIZ L DIZADETr —ADT—HIZ
Lo TEFANRDBENTWD Z &, EHIZ X DREE
DRENTWRNWZ EEOMBELHEMRL TV,
DNV - GL #8¢H%, BG ET VORI L TIYA b
TOERT—ZIC Lo THRYMERFET D Z & &)
ZMEAT TS, IS Bk BG £ VNEKIRE
BENCERE L CWRNWZ R L TWA., #%ikd 5
X 9IZBG BT /VIEFEN T 4 v T 47 THY, &

KBRS RIT T 4 v T 4 T DR E LT —

ZEBUCRIZZEBEINTWAR, AEET ISR
THIICINGEEROICER L TN 5.

EEED X 5 IZBIT IEC AT /VCH, AEET
NOERMITAS N THY, GHET ML > T IEC
BEXECEATAMERSREEEL T L0, MRER
BEEORERN LICEETILOEEZLND. —F,
Goda”iEZ BG EF VL EHET VA HE L, BGET/V
IXEFANT A—ENEETHZ LITX 0 FREDK
B CHMER = 2 NI 3 AR 5 2 & 2~ T
WA, BHRECHEMERE 2R Lz EORmE LT
LTIV, PLEO XS T REEEAT, K
LTIEABEET I & DBRER &% AR L, BG
TV EDHEITS.

HABEI AV F—F5 @k



XD 2 ETIHRRERET MIOWT, BG
ETNEEHET NVOEBEEFEOBIGIZ OV TR
NG, BIECTHAEHTTNVOBREEEFAVWTIEC £
WA T ARMEREZRD, TOBRICE SN THE
EEEOMENREZER TS L & biT, [EC EETHRA
SN TV B HFIT EFREEZ AV B HADOERRICD
WORARS., EHIL, BEEVHEIEBRT 57200k
BOOESOERE LT, AHEEEICHT 3RS
KBEOFERRERT. F4ETIIBGEFNVEAHTE
TNADREFEERL, WET /WL DIBEREICD
WTHBHRETS 5. 58 5 B TIIARII) bR bivcHE

T DONWTIRAR S,

2. REREEETI ;

2.1 Battjes & Groenendijk ETIL

BG E7 /MI—ERMEEABL ORI N OW R DR
ROSAERRD L S ITBA VA TADMC L > TEL
T35,

ZIT, H,i3EBES, H & Hy IR —N/37 R
—HThbD. &kt TNENH<H, Ciik=2
(FhebblLA U —4F), H>H, Ciik,=36& 1L
TW5. FHExTEMROKE R, WEARtand, K
HEBOEERZ o, [T LT, ms HH H,, LB
EE H, EERNKEERIZE SO TKRRD X 5 IR
fHlEh s, o

H,, =(2.69+3240, [h)o, ?3)
H, =(035+5.8tan8)h @)

A=) LT A= IR ERNTRD .

Journal of JWEA

7T, Htrthr/Hrms ’ H1=H1/Hrms ’

Hy=H,/H,, Thb. £7z, 7(ax)BLVY,(a,x)
BRI UE _BOREEN L <BTH .

| BIBREEN /N OBRTTER Hyy = Hyy [Hpp 13,
LA U535 THE HIBEHERAS UN DR TS

1
L H, L OFNHRZ Lo TRAD & 512725

ﬁl/N = ﬁl/N,l (H, > ﬁl/N DEE) @)

1
ﬁl/N =]:12 I:ln(N)]E (ﬁtr Sg]/]v 0)%) (8)

FRTTYN BRBER Hyy = Hyy [H,,y b FBRICKR
DEITD.

H,>H yni PHE,

Hyy =N [ZN 1 (1)t + N[ i, () at
= NH, [}/2 [Lﬂ,ln(N)} ~1 [iﬂ,[bz” ]kl D
; ky k H,
+NH, ¥, {—1— + 1,(1?” sz } ©)
ko O\ A,

ﬁtr < gl/N,l DY,
i =Njf Ay, (f)di
YN Ay 2 ( )

(10)
= NH,y, {kiJr L, ln(N);i
2

ZIT, Hyy,=Hyy, ABEOfEENTHEESR
R f,(H) =dF,(H)/dH (i=1,2) Td 5.

TR 948 L OB T O TBC ZUED Annex C Tl 0
H,Zxf LT, BBEMEIN OBEE LTHy,,
Hypgo s Hyjioop B VMZ YN KB & LT H,yjs,
Hyo PR YL LTHZBRTNS.

22 BHETL

BEHNOREL, & &5 —ERIEEAERD
FHAROPEERE7 L LT, BHETAL) 1D
RKDOBZERTED. GEET ML TR 6 T

FERENTVBDOT, ST CHEEORE~S.

- BAHEET VORI, BEFRNOEERAOEL
(wave setup & wave setdown &, I —7E—MI L3

- REHUKAIES) L EREIREERE L TR

2016 4



WERE R E RO IEC61400-3 ~DIRE

BEFNAERANTWAETHS.
W ORERBESARIL Figl DX 5225, 22T,
H 3, Hy & Hyy (SRR OBEIRFEE TH 5.

H, = AL, {1—exp{—l.5ﬂ—hx(1+Ktans 9)]} a1
LO

ZIZT, 4=018(H=Hy), A=0.12(H=Hy,),
K=15, s=4/3, LIIMEEETHS. HERTIE
WX LA U —57i p, (H) TEElE D (Figl-1). ¥
DEMEHRA~ET L & &, PRERASE Hy, 2825
BEOEITT X TRET2LE25. L, BT
BEDHDIE H,, ~ Hy \blzoTEL, 0N
TR ITERANCET D EIRET S (Fig1-2). &
OFRER, B LW RS Figl3 R T
P (H)DE 522D, BUTTBIE, =X vF—D—F
ZRo TEEDEVIRIZ, FRFEORREEIZHE L
TR THMT D LR L THES p(H) XD L
RETS (Fig.14).

(1) Wave height distribution

pH in the deepwater
00 ' H
(2) Wave cut by brecking
' o
o 3
0 Hpe Hiy
(3) Distribution of .,
Q(H) unbroken waves
0 L
0 Hbz Hb|
(4) Redsiriouton of
pLH) wave heights
4
o 1 .
0 Hpp  Hyy

Fig.1 Explanatory sketch of the model of random waves
breaking by Goda®.
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Fig.7 Relation between /L, and Hyj;oq, (tan 6 =1/100).
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Fig.8 Incipient breaking depth.
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Fig.11 Comparison of H,/y by Battjes & Groenendijk
model and Goda model (H,,,/# =0.38, tan6=1/100).
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TableA.l EI/N/EI/:‘; ’HI/N/ﬁl/fi andﬁmode (NO )/ﬁl/?a
when the Rayleigh distribution is assumed.

N’No HI/N/H1/3 HI/N/H1/3 Hpoae (NO)/HIB
250 1.799 1.659 1.673

400 1.863 1.729 1.741

1000 - 1.982 1.856 1.866
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th/Ly <02
1,03, H,1.86K Hj }

$o=0.052(H /Ly) *** exp(20tan'* 0)

B =0.63exp(3.8tan0)

Broax =max[1.65,
0.53(Hy /L, )'0'29 exp(2.4tan 0)]

(A2.1)
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