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Abstract — In this study, the proper position of the wave gauge has been investigated to obtain the wave informa-
tion needed for estimating the performance of the wave energy converter (WEC) in a sea test bed. To this end, the
numerical calculation is performed using the potential-theory-based SeaFEM code composed of a linear and non-
linear version. The wave deformation around the fixed and floating WEC models with simple geometry (circle,
rectangle) is analyzed under the regular and irregular waves. The installation of the wave gauge at the outer region
of a concentric circle where the maximum energy of the sum of scattered and radiated waves represents 5% of the
incident wave energy supplies the wave information close to the pure incident wave. It also satisfies the IEC TS
62600-100 rule.
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Fig. 1. Simplified wave field around a wave energy converter.



shed g 9 S S S
a1, T AUA F71, me IEARER Q] pa} RHE, £ (x1)=

4= 714=(Shoaling coefficient)S LERHAT]

AsfelolN e el E saARRE S48 she] A
HOIE| S FFTS ol gajo] sl rdes o was F AuEy

o WA} W waEs

HES Arkste] F-oluarel ouA] 7] 25-E
APt

=3 d oA A 3t 1%

7

e

)

4 11
L, Bt o= Folulas 2 m2 sk, 579 v
719l thale] A BT} Table 19400 B2 F+7] 6.655= AT A
A E e iz T2 84 T2 A gke BT
 271E A Eol QloiA] 7IEgke®E Akt (Park et al[2012]).
WEF JONSWAP ~FERS o] gato] Eqf2uks ANl om,

g7 AlEEelA AREE A IR - 60s, =21 73

I

e

PR o] G8-2 FIAAE Felo] L A]euA 800sE FHokTE.
(Py2 AtEe] 9] & g ol 2 e REo2 Thg3h Zo]  Fig. 2ai= JONSWAP ~o[Eg]o 2] e B11% St
gelact AAD HlolH S BoFaL 3lom, Fig. 2be /¥ AlAI Hlo]
_ BlZ A557) $1510] FET 7192 AHslo] gkl viae=qs)
P _ _
Ey= 5, () o JONSWAP A EH(HA)E A Hlawet 1otk 7 2
Edo] A% 2 QAFR: 2% uol Bt Asirh {7 A4
o7 SRR ] G E(E5)S A B daE 7] Gee BT 5 gk
Z99 YAkste] kgl S 2] Lolof k.
2.2 offAd pE!
2.1 YARL} Z=A YAk SAE Qs guAle] faE dA] Y-S A 9%
SHE Al AR YA 2AS Table 19 LFERIQICE 37 RS gt 42 s g egich, 1924 sk
sl A= ka9l 7715 RISIAIA F 12 caseoll thato] AujE Q9] A BdE AFE A AR 1 guke] X
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Irregular wave (JONSWAP spectrum, y = 1.0)
WEC Fixed Floating
Significant wave height (m) 2
Peak periods (s) 6.65 5 6 7 8
Wave energy (W/m) 11,185 8,413 10,091 11,770 13,449
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(a) Time series

(b) Wave spectrum

Fig. 2. Time series of generated waves (a) and comparison between the target spectrum and wave spectrum obtain from the time series using

FFT technique (b).
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(a) Photograph from a satellite

Fig. 3. Fixed rectangle-type WEC in Jeju west sea (Yongsu).
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Fig. 4. Floating cylinder and rectangle-type WEC models.
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(b) Numerical model

Table 2. Specifications of floating WEC models
Cylinder (h=15 m)

Model name #C.01 #C.02 #C.03
a(m) 1 3 5
d (m) 5 5 5
Theave (8) 4.7 5.2 5.6
Thiicn () - - 7.2
Rectangle (h=60 m)
Model name #R.01 #R.02 #R.03
L (m) 10 20 30
B (m) 10 20 30
d (m) 10 10 10
Thcave () 72 - -

Tiicn () - - -
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Fig. 5. Comparison of have and pitch RAO of a floating cylinder-type WEC (a=2m, d =5 m).
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Fig. 6. Scattered and diffracted wave field around a fixed WEC (H=2 m, T=6.65 s).
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Table 3. Effective radius for a fixed WEC model according to wave angles and periods in regular waves

Regular waves

Wave angle (deg.)
=2 m 0 30 45 0 30 45
Effective radius (m)
5% 2%
5.65 70 70 69 81 81 80
() 6.65 74 69 68 89 86 83
7.65 77 69 59 95 87 81
8.65 77 65 51 100 88 81
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Table 4. Effective radius for a fixed WEC model according to wave angles in irregular waves

Irregular waves (JONSWAP spec. v =1.0)

Wave angle (deg.)
H=2m 0 30 45 0 30 45
: Effective radius (m)
5% 2%
T, (s) 6.65 91 89 84 106 103 98

Scattered waves
121 (m)

0.64189
0.51231
0.38274

0.25316
0.12358

-0.0060002
-0.13558
-0.26516
-0.39474
-0.52431

(a) Cylinder type

Scattered waves
800 (m)

1.2708
1.0223
0.77372
0.52518
0.27664

0.028105
-0.22043
-0.46897
-0.71751
-0.96605

(b) Rectangle type

Fig. 13. Sum of scattered and radiated wave fields for a floating WEC.
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Fig. 14. Effective radius for a floating rectangle-type WEC.
Table 5. Effective radius for a floating cylinder-type WEC model
H,5(m) 2
T,(s) 5 6 7 8 5 6 7 8
Effective radius (m)
Model 5% 2%
#C.01 - - - - 3 - - -
#C.02 12 10 6 4 25 21 14 8
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