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Development of SPM Dynamic Analysis Software
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ABSTRACT: The mooring system has been widely applied to secure marine vessels and offshore floating structures.

configuration are different from environmental conditions and design concept of structures. The behavior of moored struc
complex and dependent on various factors. It is required to confirm the stability of floating and mooring structures. Rec
many advantages, FPSO system has become a popular floating and mooring structure in ofshore oil and gas fields.
component of FPSO is SPM system which allows vanning motion w. r. t. external loadings; wind, wave and current Since
o SPM system is very complicated, the dynamic motion analysis is conducted with program This paper introduce a sc
SMAP (Single Point Mooring Analysis Program) which was developed to analysis SPM motion under various external loa
aase results are compared with a commercial program called MORA to verify its accuracy. The software provides a easy o

familar graphic and handy data interface.
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Wave : Stoke's fifth theory
Current : Wave theory with summation to wave
velocity
- Wind : API rule
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+ Added mass coef.
+ Damping coef.
+ Spring coef.
- Catenary equation for multi~leg mooring
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(1) Wave
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Stoke's fifth theory 3 AR8-8tch

(2) Current
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(3) Wind
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- Added mass coef.
- Damping coef.

- Spring coef.

3.2.3 Multi-leg mooring 344
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- Basic catenary equation equation of  static
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equilibrium
Heavy and short cables
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Stiffness of elasticity & geometry
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+ minimum angle of anchor point

minimum percent ratio of the horizontal length of
mooring line on seabed

: cal. total max. force (eq.) .

determine angie of each mooring lines
cal. effective force (eq. 1)
stable state condition (eq. 2)
pretension state (eq. 2)
the main computing (eq. 2)

rearranging total output data
for each mooring lines

Fig. 1 Flow chart
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total max. force

i th mooring line

Fig. 2 Max. force direction

(4) Effective force & A4t
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Hy = Cy X (Hpow=Cy - Ry) M

- Hu : Effective force
« Cn : Corrective coef. of force (default :
* Hrow : Total max. force

Ck : Corrective coef. of resistance (default : 0.1)

2 Ry
k 1

1.35)

: Total resistance

Rk = Wab X h X cos(angle k)

- Rx : Resistance of k th mooring line (k = 1, 2, *-'m)

- m : Mooring line number of the rear of buoy

- W * Sub. weight of mooring line

+ h : Water depth

-angle x : Each angle of mooring lines of the rear of
buoy

(5) Basic equation
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excursion = [X’-X]|

- X' ! Hor. length in another case

6 : Angle of mooring line to total max. force
direction
+ W - Sub. weight of mooring line

- A ! Anchor point

- B Touchdown point

- h . Water depth

« T : Tension in mooring line
- H : Hor. Force

- X Hor. length of mooring line on seabed
. Hor. length of suspended line
! Hor. length between anchor point and center
of buoy
a : Angle at anchor point
8 : Angle at buoy in attach point of mooring line
-8 . Suspended length of mooring line
L
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: Total length of each mooring lines

(6) e+ JH
oH AelE flEo] 28R i o} A AEjolrh
wpepA], 2 (2)25-F
H=0
o] 4 E Alke] 71 EA 1 Adejoth
(7) Pretension state
Pretension statex= Y3t Y]] FolF nHAF)7] )

wincht} tensioner 3 olgatel 27191 A9 g P

defolet. o] el BE ALY 7R dolHE AT §
=3
2(2) 2 5-¢,
H = Hpre
8 F2 At
o] AXtEL BE AN 1 S8 ANERA 788t
Hog og T EREoZ o] Akt
- o] 9% B
- Ro] HZ% RE
1) Fo| & KB
o] Al 9ol HEFh Ho) ¥ Z AHNoR
AR ik P88 Holo] A4F AfAelvt 3}%“‘4
Ztzhe] L AHAre Ztmo] whel 7 AFAER Lol
ze},

aaby, A (@23,

H = HgXx|cos(angle 1)l (3)



Ak gtES e Yxd gy vhE Alfae HE A
gkt w5238 g-s 7 Kol 5]% FH MY o] #A
o)A Alargel

2) Ho] 5% 2§

”01 g2 BHol AFALe Hu 9o wuluigoez A
gaaE Jebdch geld o] AL HF sy s
Arkge,

2(2)0l 23,
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