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For optimal design of the hull dimensions of a semi-submersible platform, a method is
required that calculates optimal answers in a short time according to the certain objectives.
In this study, the grid search (GS) algorithm was introduced in the form of triple-objective
function in order to minimize the hull weight and reduce the heave and pitch motion response.

For this purpose, first the equations of the hull weight and heave and pitch motion response
were discretized as the parametric equations. The design variables and constraints of the
semi-submersible platform were considered. Then, this algorithm was implemented as a
single-objective function with the objective of minimizing hull weight of a semi-submersible
platform and its efficiency was evaluated by comparing the results with the results from
previous studies. Subsequently, the GS algorithm was developed as the triple-objective
function, which gives acceptable results in the shortest computational time. This study shows
that the GS algorithm is an appropriate method for multi-objective optimization and can
contribute to the more economical and efficient design of floating platforms.
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% write

the

for Lp=down
for bp=

o°

write
write
write
write
write
write
write

o o o° o o

o°

for

the
the
the
the
the
the
the

input constant parameters

boundary :ALp: up boundary

down : Abp: up
hp= down : Abp: up
for rc= down : Abp: up
for hc= down : Abp: up
for ..
for ..

hull weight and buoyancy equations
ballast tanks weight

constrain of ballast tanks

center of mass and center of buoyancy
GM constrains

neutral period constrain

geometrical dimension constrains

$%% Objective functions%%%

if

The written constrains is establish

end

bestw=w

oo oo

oo

if

determine the range of the wave frequency
write the equation of heave motion
calculate the heave motion response

The heave motion response constrain is establish

end

% write the equation of the pitch motion
% calculate the pitch motion response

if

The pitch motion response constrain is establish

end
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bestp(1,1)=Lp;
bestp (1, 2)=bp;
bestp (1, 3)=hp;
bestp(1,4)=Lc;
bestp (1, 5)=bc;
bestp (1, 6)=hc;

end
end
end
end
end

w=best w

H=best heave

P=best pitch

t=toc;

fprintf ('CPU Time (sec) =');

disp(t);
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1- Genetic Algorithm
2- Generalized Reduced Gradient
3- Simulated Annealing Algorithm
4-  Grid Search Algorithm
5- Floating Production Unit
6- Ballast Tanks
7-  Filling ratio
8- Sloshing
9- Response Amplitude Operator
&=l
1- Ye, Q., Jin, W.-l., He, Y., and Bai, Y.J.S,
(2013), System reliability of a semi-submersible
drilling rig, Vol. (1) 8, p. 84-93
2- Rothlauf, F, (2011), Design of modern
heuristics: principles and application, Springer
Science & Business Media, Vol 2.
3- Kratsch, D, (2010), Exact exponential
algorithms,Springer Heidelberg.
4- Williamson, D.P., and Shmoys, D.B, (2011),
The design of approximation algorithm,
Cambridge university press.
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