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Research on the added mass of semi-submersible drilling platform based on numerical simulation

Chen Bo,Yu Zhi Yong,Li Xiao Jian

(School of mechanical and electrical engineering, Lanzhou University of Technology LanZhou of GanSu 730050)
Abstract: The relationship between the calculation formula on the drilling platform for added mass is more, but
numerical simulation of the articles are few, impact added mass factors are not complete cognitive also, and added
mass component has not been sufficient knowledge; in order to more complete know about impact factors clearly
and the relationship between added mass component. Based on the numerical simulation method use the software
AQWA calculate 36 added mass components, and the corresponding results are calculated and compared with the
mathematical model. From AQWA analysis view shows the platform added mass component changed by wave
frequency; the type 1, 2 and 3 platform added mass of sway direction are successively increasing, which
corresponding platform area projection in plane xoz , while the surge direction of added mass value is connect
with platform area projection in plane yoz ; independent of added mass component number calculated by the
formula and numerical simulation are highly consistent. Obtained, added mass of platform relation to the size of
the wave frequency; platform on the coordinate plane projection area size can be in a certain extent reflect the size
of the added mass; 36 added mass components have 21 are independent.
Key words: Semi-submersible Drilling Platform; added mass; numerical simulation; AQWA; added mass
component
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Table 1 Main dimension of platform structure
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Fig.4 The added mass caused by the horizontal swing, heave, roll, pitch and roll
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Table 2 Added mass due to surge of type one platform(unit kg)

AR min Max mean

Surge (x)  —1.687x10° 3.714x10’ 1.741x107
Sway (y)  —1.451x10* 2.457x10* 4.700x10°
Heave (z) -3.733x10* 8.350x10* 3.145x10*
Roll (x) —-5.237x10° 1.884x10° 5.855x10°
Pitch(y) —-3.856x10" -5.064x10°  —1.865x10"
Yaw (z) —1.204x10° 5.265x10° —3.448x10°
Sum ~3.889x10° 3.458x10’ -1.689x10°
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Table 3 Added mass due to sway of type one platform(unit kg)

AR min Max mean

Surge (x)  —1.898x10° 1.758x10* 4.639x10°
Sway (y) 8.092x10° 7.998x107 4.437x10’
Heave(z) ~ —3.181x10* 1.926x10* -1.290x10*
Rol1 (x) —7.449x107 1.302x10° 5.352x10"
Pitch(y)  —6.455x10° 1.044x10° 2.191x10*
Yaw (z) —2.844x10° 1.645x10° -2.572x10°
Sum ~6.990x10’ 1.383x10° 5.795x10"
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Table 4 Added mass due to heave of type one platform(unit kg)

e min Max mean

Surge (x) —2.970x10* 4.921x10* 2.080x10*
Sway (y)  —2.172x10* 3.133x10* 1.009x10*
Heave (z) 3.899x10’ 6.590x107 5.727x107
Rol1 (x) -5.821x10° 5.233x10° —-6.146x10*
Pitch(y) —-1.137x10° 5.890x10° —-1.97x10°
Yaw () ~1.390x10° 6.580x10° -5.071x10°
Sum 3.585x10’ 6.772x10’ 5.655x10’
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Table 5 Added mass due to roll of type one platform(unit kg)

A2 B min Max mean

Surge (x)  1.034x10* 9.291x10° 3.876x10°
Sway (y)  —9.417x10’ 1.313x10° 5.342x10"
Heave (z) -8.655x10° 1.784 x10° -3.313x10*
Roll (x) 6.420x10" 1.124x10" 8.835x10"
Pitch(y) —-2.735x107 2.520x107  —8.038x10°
Yaw (z) -9.251x10’ 1.880x10’ —-3.978x10’

Sum 6.400x10" 1.137x10" 8.884x10"
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Table 6 Added mass due to pitch of type one platform(unit kg)

A2 B min Max mean

Surge (x)  —3.877x10" -4.969x10°  —1.888x10"
Sway (y)  —4.017x10° 3.538x10° 7.747x10*
Heave (z) —~1.122x10° 3.660x10° —-3.181x10°
Roll (x) —-2.719x10’ 1.670x10’ —1.224x10°
Pitch (y) 2.980x10" 4.168x10" 3.750x10"

Yaw (z) -1.330x10’ 5.847x10° —1.500x10°
Sum 2.939x10" 4.169x10" 3.731x10"
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Table 7 Added mass due to yaw of type one platform(unit kg)

AR min Max mean

Surge (x)  —7.642x10° 7.926x10°  —2.709x10°
Sway (y)  —2292x10° 1.050x10° -9.138x10°
Heave (z) —~1.859x10° 7.424x10° —6.982x10°
Rol1 (x) ~1.116 x10" 6.012x10"  —4.505x107
Pitch(y) —-1.502x107 2.675x10’ 1.097 x10°

Yaw (z) 2.744x10° 1.137x10" 6.065x10"
Sum 2.615%10° 1.145%10" 6.062x10"
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Table 8 Mean value of added mass by each degree of freedom(unit kg)

ZF  Surge (x) Sway (y) Heave (z) Roll (x) Pitch(y) Yaw (z) sum
surge 1.741x107  4.700x10°  3.145x10* —1.865x10% —3.448x10° | —1.689x10°
svay 4.639x10°  4.437x107  5.855x10° —1.290x10* 2.191x10* -2.572x10° 5.795x10°*
Heave 2.080x10* 5.352x10" -1.97x10° 5.655%10’
1.009x10* 5.727x10’ —~5.071x10° —8.038x10° | 8.884x10"
Roll 3.876x10°  5.342x10°  —6.146x10* =3.313x10*  —3.978x10’ 3.731x10"
pitch —1.888x10°% 7.747x10*  8.835x10" 3.750x10" —1.500x10° 6.062x10"
Yaw —2.709x10° —9.138x10°  —3.181x10° —=1.224x10°  1.097x10° 6.065x10"

—-6.982x10° —4.505x10’
sum —1.713x10* 5.785x10* 5.596x10" 8.888x10" 3.733x10"  6.062x10" | 1.872x10"
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