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Assessment of Wave Energy Resources in an Offshore Wind Farm of Guangdong
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Abstract. Offshore wind farm is abundant of wind resources, which generally results in rich wave energy resources. The third-gener-

ation wave model WAVEWATCH-III was used to simulate the wave field data over last fifteen years in an offshore wind farm in

Guangdong province. In order to decide the feasibility of the development and utilization of wave energy resources, the wave energy

density, frequency of wave energy rank and stability of wave energy density were analyzed by numerical modelling result.
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Fig. 1 Comparison between measured wave height and
simulation wave height

1 A——a—q P
X S— -
NS ¥
e L 4
000 2601 2602 20b3 2604 2605 20‘06 2067 2(;08 2(:;09 2(:;10 261 1 20‘12 20‘13 20‘14
R
B2 E15 £ZF EIXEBEFHBEHEELHRREREE

Fig. 2 The annual average wave energy density of the past

NRET T (kW/m )

[N IR - NP

X

U

1)

fifteen years

2 RIRBERIFEITM
2.1 KIRBEZEEEM
A% 2% [E EPRI( Electric Power Research In-
stitute ) P IR AE IR PPAE IO FIL DT, AxUF
P,=~0.42xH;xT, & P,~0.5xH.xT (1)
Kb P, OBBORBEREE ;. H, NA U (A 1/3

KT ) 5 T, iAW) THFRM,

AR A 3 (1) T8 AR I IX 22 4F Il TR B I 4 i
(F2) ., mitsmrm, ¥+ AR R% I b XU i
AR RERIE N 6. 53 kW/m, AA4FF- 23k AE %
B e l(E 1 IRAE 2004 4F K 4.82 kW/m, &4
I 6% B A i L HH BRAE 2000 4E 2 7.51 kW/m,, 4%
AESE R RE B AR AR
2.2 EIRBEREBMESIT

F IR (Kendall) Bk AR S 15, K50 % iE
A AE IR R R A B AR AR R

PR B A e JE T xR X,
X, X,, JeHiE A M (X, X,, j>i) P
(X, <X,) KIS (&R p) o TR, j) T4
e (i=1, j=2,3,4---n), (i=2, j=3,4, 5
n)--(i=n—1, j=n). QF$ 5 FTHE R E 2
KFRT—ME, WA RFIAE EFEE, p h(n -
1) +(n—=2) +-+1, HERFRH(n—-1)n/2, NFE
oAt sk, Wp =0, N FHEEHE. Hita
H, X TRIFES], p BIBCFIER E(p) =n(n —
1)/4,

MR S
Ue__ T
V()17 (2)
‘ _4p _2(2n+5)
ﬁ$:7_wn—ﬂ B Vel =5, G-ty

Mo B, UARPI S FhrEfb B, R
BN TS, BAEREKF o 7, Ul <
U,,, W2, asrkrme, #ul >
U, W4 sz, Rifasier: 2% .

WE B EAKF «=0.05, M U, =1.96, i
2000 —2014 FFZARPIRAER BT AR KBS IT &, 147
|U|=0.84 <U,,. HIATILIZIGERIT 15 4 N 0R
[l N RN <k
2.3 BIRBEMR S

I IR A 9 VR A 45 9 R 43 1t T 48— I bR
AR5 ZHENG 4548 A 4 Bk 3 % TR i W8 R 45
SRR AE WA TR A0 D R BE AT 5 %
Br, W1,

M TR, AT AR AR iR % R 6. 53
kW/m, HRHE 4R A6 E IR 9 X R A e, AR X sk
PR BE R IR B X

ZAE S B LR, AR R0k A % E N T



54

JAIN, A ARSI IR RE B RO A 121

1 KW/ m iR K 14. 1% , JEEESERTF 15 km/m
MR N 9. 6% o WERERE N 1 ~6 kW/m ISR N
50. 4% o FIHMUREREIXIE] N 6 ~ 15 kKW/m AR
H25.9% ,

®1 HREBESERRETEHIRE

Tab. 1 Each grade frequency of the wave energy density %

YR BE R L B

R P, <1 1 <P, <6 6 <P, <15 P, >15
2000 13.0 47.6 27.6 11.9
2001 18.3 48.0 24.7 8.9
2002 14.5 59.7 19.9 5.9
2003 16.2 50.6 26.0 7.2
2004 17.6 53.8 23.9 4.7
2005 13.8 52.6 24.1 9.4
2006 15. 4 49.3 21.6 13.7
2007 18. 4 41.9 30. 1 9.7
2008 14.0 46.1 25.4 14.5
2009 12.1 44.3 32.9 10.7
2010 9.6 53.8 23.3 13.3
2011 16.3 42.9 30.3 10.5
2012 10.7 55.9 27.8 5.6
2013 9.8 53.7 26.7 9.9
2014 11.5 56.3 24.5 7.8
1y 14.1 50. 4 25.9 9.6
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Fig. 3 Each grade frequency of annual average wave
energy density
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Fig. 4 Wave energy density of each month
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Tab.2 Wave energy coefficient of variation for each month

Aty 1 2 3 4
Cy 0.69 0. 84 0. 86 1.41
Aty 5 6 7 8
Cy 1.49 0.95 2.86 2.48
Aty 9 10 11 12
Cy 2.91 1.26 0.71 0. 60
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