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Abstract — Preliminary design of a mooring system for a floating wave energy converter(WEC) is performed.
A mooring line is designed to consist of two parts; the one is a chain in heavy weight laid on the seabed and
linked to an anchor on the seabed and the other is a light weight chain suspended at a floater. A high weight
chain laid on the seabed can contribute to mitigate dynamic energy propagated from top oscillation and decrease
anchor weight and volume. Through a low weight chain suspended between a floater and seabed the WEC's
function to produce energy from wave can be affected in minimum by the motion of a chain. The static and
dynamic analyses for the designed mooring system were carried out to evaluate WEC system’s safety. The
present study shows that the designed gravity anchor moves horizontally due to the tension exerted on the
anchor in the severe ocean environmental condition. The present mooring system should be redesigned to sat-
isfy the safety requirements. The present study will be useful to predict the safety of the mooring system under
ocean environment.

Keywords: Floating wave energy converter(}-+2 3212 ZH4]), Mooring system(7] 541 2~ &), Preliminary
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Fig. 1. Wave energy device according to mechanism and installation
depth.
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Fig. 2. floating wave energy converters and mooring lines devel-
oped in domestic and overseas.
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Table 1. Mooring lines and their properties
Mooring Characteristics Costs
Components
Mooring line
Good catenary stiffness effect godd abra-
Chain sion and bending properties Medium
Good for long term mooring
Spiral strand is suitable for long term
Wire Rope mooring Low
Extreme bending must be avoided
Around zero weight in water
neutral buoyant
. common for very deep water tether appli- .
Synthetic Rope ~ . High
cation
high safety factor
problem by fishbites




R

Table 2. Anchors and their properties

Mooring

Components Characteristics Costs
Anchor
Horizontal holding capacity by dead
Gravity Anchor weight providing friction between sea- Medium

bed and anchor

Horizontal holding capacity by embed-
ment of the anchor in the ground in the Medium
main installation direction

Drag-Embedment
Anchor

Driven Pile/ Horizontal and vertical holding capac-

Suction Anchor ity by a specific embedment anchor High
Drlegnd ol bl e
Grouted Anchor "> ™Y & £ap &

pre-drilled hole

=2 AR Bals Axgo|t FaoF AFsit. Eet 72
=9 % 4 B4 upe}t A AR RAANLRE S84 A
3P it

Table 20X= AL T/ 9 I S4S Jehla gtk 59
2] Y7 (gravity anchory= J7 Azl eJste] sj#mze] npzte
oJate] FAE LA ARl FAAIS. A HIe] npEE S F
7WNZ17] fleto] A AAE BdE AXBP|E sh, H]go]
7S Yk Aide] Qlvk. B4 987 (drag- embedment anchor)%
BA7} A Hel| AYEHA FH AA] o 7 P HE T}
A= Aot} 1 2] A4 PA(suction anchor) 5= 3hAHS X
Fate] SRS AAte] 7 9 A AFHE A= Zle
2A], AR YL ot A u|go] mlg- Erh=s wido] Qi nf
2], A A T2 TR EC] WeIAY, FRES] 2%
7} H=& 78‘—°r°ﬂ A GHT} AT B AXstat ke 7=
E—J =5 73;-]]14 ol A]—QFH ZO)\—] ‘: 0 74EO]’°% ﬁﬂ]x%o]uq/q
EAT A =S RS 5 =S Sfof Fith

HH

4. AJALE- S| =7 A

ol Ao AES AlSA|AE A QA Ao 7
E 7413 FEET A} AT A
ol AFa|AS et} o, B dAqtofA]
oA B A4S g ARAZE A
FAAHEH] #3F A A o

T =2

s
TR E 27 “7415
= oM, AFE Al

Fig. 304 F-f2] s A~
3 Qleh AFEAE 13 AFAE dgsked, 1 olhe
WA FAZE BE e e S8 5 RS ] 9
Motk 13 AlFE A% Al FAZE AHEA olEsh] il
FbAA] o= %Elﬂ AAZEE 5 Slek webA, 2

JolME FA1S FolF WelE A
ZJlL BE W] At sty A)

4l
e
S
;1

E 3
l-«O
oft
Ol
o o
T
9
_{

EERE

B FR% 5 9uR ko] BTHolk & o)tk AT A
A ARlew ARSI, AN 7] ARel Agee] Tl

WPEAE AR 2712 187

S amm A
L]
~
-
Ll
L]
Section 2 »
0
’0
Gravity anchor R

_- Section 1 ®
AL

Fig. 3. General configuration of floating wave energy device system.

Table 3. Dimension of chains and anchor

Anchor Section 1 Section 2
Material Concrete Stud link Chain Stud link Chain
Diameter (m) 0.06 0.04
Unit weight (N/m) 300,000 750.0 350.0
Breaking load (N) 1,980,000 910,000
Axial stiffness (EA, N)
Bending stiffness (EI, N'm?) 60 30
Length (m) 100.0 100.0
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Table 4. Catenary length and static tension at top point of mooring
line according to horizontal force

Case TO X S T
No. (Horizontal (Horlzqntal (Catenary (Top tension)
force) excursion) length)

1 1000 10.3 52.8 17,929.0
2 3,000 22.3 57.9 19,871.0
3 5,000 31.1 62.6 21,824.1
4 7,500 40.0 68.1 24,2759
5 10,000 47.6 73.1 26,736.7
6 15,000 60.2 82.2 31,677.1
7 20,000 70.7 90.45 36,633.8
8 30,000 88.3 104.9 46,575.4
9 40,000 103.0 117.7 56,537.8
10 50,000 115.9 129.2 66,511.6
11 70,000 138.2 149.6 86,477.5
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Fig. 5. Static configuration according to horizontal force acting to
top point of a mooring line.
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Table 5. Simulation condition

Time Top excitation Top excitation Drift speed
(s) amp. (m) period (s) (m/s)
0~20 0.5 6 0
20~100 0.5 6 0.1
100~200 0.5 6 0
60 —
—<— Before drift 53 (kN)
g Drift and top excitation P ‘;j:,
f1 9 (kN)
40 — «
E ,
N
g i
o
o
o
20 —
171 (kN)
0 & 4 S
0 40 80 120 160 200
Offset, X (m)

Fig. 7. Changes of configuration and tension by horizontal move-
ment of floater.
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