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Preliminary Design of mooring line in floating wave energy farm

DongHo Jung, JaeHa Song, SeungHo Shin’
"Korea Research Institute of Ship and Ocean engineering (KRISO/KIOST), Daejeon, Korea
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Anchorless mooring line 37l AlFA

ABSTRACT: In this paper, the mooring system for a floating wave energy farm is designed based on a two-dimensional analysis. The mooring
system uses an anchorless mooring line linking two floaters in a floating wave energy farm. The basic equation to determine the length of the
mooring line between the two floaters is proposed. The other properties such as the diameter and pretension are taken from the mooring line for a
single floater. The dynamic behavior and safety of the designed mooring system under extreme ocean conditions are analyzed with the commercial
software Orcaflex. A numerical study shows the stability and high safety in tension of the designed mooring lines for a floating wave energy farm.
The proposed anchorless mooring system for a floating wave energy farm results in a considerable reduction in the length of the mooring line,

contributing to the economics of a floating wave energy farm.
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H, m 87
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Fig. 1 Concept of mooring system in Wave Energy Farm
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Fig. 2 Modeling of mooring system for Wave Energy Farm in
Orcaflex
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Table 2 Basic properties of outside mooring lines

Stud chain(Gr. 3)

Length, m 240

Chain bar diameter, m 0.10

Mass per unit length, kg/m 219

Allowable tension, kN 7,056
Axial stiffness, kKN 1.01 < 10°

TolAE AFA BN B A& skl
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Table 3 Properties and ultimate tensions of responses in center
mooring line

Case basic Case 1 Case 2 Case 3

Type Stud Gr.3 Gr.3 Gr.2 Gr.2
Length, m 480 240 240 260
Diameter, m 0.100 0.100 0.150 0.150
Mass per unit length, 19 519 493 403
kg/m
Allowable tension, kN 7,056 7,056 9,985 9,985
Ultimate tension, kN 2,663.2 26260 33244 1,304.2
g 2000
% 1500
g 1000
E 500 ‘ “ ‘
5 o
0 500 1000 1500
Time (s)

Fig. 3 Top tension at end point of center line in time history
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Fig. 4 Ultimate mode of mooring line for case 1

Table 4 Properties of center mooring lines and their ultimate

response according to line length

Case 4 Case 5 Case 6

H, m 285 285 305

Hy, m 265 265 285

iy m 300 290 310

Ly, m 170 140 160

H, m 45 59 59

I, m 65 75 75

Pretension, kN 165 200 200
Ultimate tension, kN - 1,154 1,143
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