Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 29, No. 2, pp. 248-253, April 30, 2023, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2023.29.2.248

AF=AE NAAA DACAM ] AFA 271 AA 2 s

7;*,***1- O ** Fkx = %% AL = Rk ok = o HEEE
HYETT AT Y 25ETT . ¢S H
W e AU FTAEA T L AT OATAE AAAT, e PA S 248 BT AL,

Design and Analysis of a Mooring System for an Offshore Platform
in the Concept Design Phase

. * sxrt sk gk sk stk kkok ok
Sungjun Jung ’ - Byeongwon Park - - Jachwan Jung - Seunghoon Oh - - Jongchun Park
*, ** Senior Researcher, Deep Ocean Engineering Research Center, Korea Research Institute of Ships & Ocean Engineering, Busan 46729, Korea
**% PhD Candidate, Department of Naval Architecture and Ocean Engineering, Pusan National University, Busan 46241, Korea

**3x% Professor, Department of Naval Architecture and Ocean Engineering, Pusan National University, Busan 46241, Korea

2 o U PR AFBAEE 92 A0 pPoRA A AR ALUS At 1 A WA HPe mRoR Foln
7] QETh ¥ ATE FLBTE i AGEAER Agste] AR 2714AM0 BPAYS FAAN R e, WgH 47z ot
A2 AR AATE ANSGAT FH 87 Gl ek ARA Heundee] F BT 2AtE Aol AR AAE ol 27
FaAh B AFE AFSAEAE Popo] wFHv], G5} F £F T e AT Qg WA AW 47 BT £AL 4
Aol @ 5 glor), vhet, S, 250 7 97 Wge] Haw ol AA AR shFe] AN o gl AR Qg v
t gyl Foz HAT Fo 74 AFE AFAN Agee ol Fast

Abstract @ Most offshore platforms utilize chain mooring systems for position keeping. However, information regarding related design modification
processes is scarce in literature. This study focuses on the floating liquefied natural gas (LNG) bunkering terminal (FLBT) as the target offshore platform
and analyzes the corresponding initial mooring design and model tests via numerical simulations. Subsequently, based on the modified design conditions,
a new mooring system design is proposed. Adjusting the main direction of the mooring line bundle according to the dominant environmental direction is
found to significantly reduce the mooring design load. Even turret-moored offshore platforms are exposed to beam sea conditions, leading to high
mooring tension due to motions in beam sea conditions. Collinear environmental conditions cannot be considered as design conditions. Mooring design
loads occur under complex conditions of wind, waves, and currents in different environmental directions. Therefore, it is essential appropriately assign the

roll damping coefficients during mooring analysis because the roll has a significant effect on mooring tension.
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Table 1. Main characteristics of FLBT

Real Scale Model scale
Loa(m) 355.0 5.471
Lbp(m) 326.0 5.015
Breadth(im) 60.0 0.923
Depth(m) 32.7 0.503
Draft(m) 13.5 0.208
Displacement(ton) 239278 0.871
GM(m) 13.51 0.208
Roll period(sec) 11.0 1.364

Table 2. Properties of mooring system

Item Value

Mooring type 3 x5 lines chain catenary
Chain type 1,012 m studless R4 grade
Diameter 132 mm

Pretension 1,627 kKN

a5 G s
Mooring Radius 1,000 m

Weight in water 306 (kg/m)

Fig. 1. Turret model and the FLBT for mooring test.
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Fig. 2. Numerical mooring model with freely rotatable turret.
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Fig. 3. Restoring characteristics of mooring system.
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Fig. 5. Tension comparison between 1-min constant wind and

1-hour averaged speed with NPD spectrum.
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