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Abstract

Drilling vessels are an important offshore oil and gas development device, playing a crucial role in
the extraction of offshore oil and gas resources. Analyzing the hydrostatic characteristics, large angle
stability, and oil spill calculation of drilling vessels is of great significance for ensuring the safety of
offshore oil and gas extraction and promoting the development of marine resources. In view of this,
this article combines the specific structure and parameters of a certain drilling vessel to conduct re-
levant analysis, and the conclusions obtained have certain guiding significance for specific practice.
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Table 1. Parameters of drilling vessels
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Figure 1. Geometric shape of drilling vessel
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Figure 2. The various tanks of the drilling vessel
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Figure 3. The various compartments of the drilling vessel
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Figure 4. Sounding pipes for drilling vessel tanks
4. ShHRRTEMAINIRE

|
I

n

DOI: 10.12677/me.2024.122017 152 i AR


https://doi.org/10.12677/me.2024.122017

w— M

=5

24, HERE

AT R BR A B ASIE RE BRI i AR ) [6]— A5 S TR /22 8 A

R KRR BRI TH SR SC R T N A, BOGBRK LB W AT £ AT &R, KRR,

3. HEER
3.1 BkNHE

/ ‘ p MTC
[j KA
KMt
E
- - e
= |
a - ~
e Wetsd e
cct. area amidships — /
ax sect. area
Displacément =" ) 7'* ————
- 20000000 40000000 6000000077 80000000
Displacement kg
0 3000 6000 9000 12000
Area m”2
105 110 115 120
Long. centre from zero pt. (+ve fwd) m
0 2 4 6 8
KB m
0 40 80 120 160
KM trans. m
0 1000 2000 3000 4000
KM long. m
30 40 50 60 70
Immersion tonne/cm
400 600 800 1000 1200
Moment to trim tonne.m
Figure 5. Hydrostatic curve of drilling vessel
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Figure 6. Curve of ship form coefficient for drilling vessels
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Figure 7. Static stability curve of drilling vessel
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Figure 8. Dynamic stability curve of drilling vessel
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Figure 9. Analysis toolbar for oil spill calculation
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Figure 10. Select Tanks for MARPOL Analysis
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& Results
1 Main parameters: Reg.23 i
2 |Length (L) 218.708 m
3] Aft terminus of Length (L) 0.000 m
4 [Deepest loadline draft (d_S) 10.123 m
5  |Lightship draft (d_L) 3.820 m
6 |Partial loadline draft (d_P) 7.602 m
7 |DraftB (d_B) 5.475 m
8 | Depth amidships to upper deck (D_S) 18.249 m
9 Breadth at or below d_S (B_S) 35.924 m
10 | Breadth at or below d_B (B_B) 35.639 m
11 [Deadweight DWT) 40171467 kg
12 [ Total volume of fuel oil at 98% filling (C) 23421.017 m"3
13 | Nominal seawater density (rho_S) 1025.0 kg/m3
14 | Nominal cargo density (rho_n) 1715.2 kg/m"3
15 | Inert gas over pressure (p) 5000.0 Pa
16 | Acceleration due to gravity (g) 9.810 m/s"2
17 [Tidal change (t_C) -2.500 m"3
18 | Caicuiations
19 | Mean outflow for side damage (O_MS) 341.875 m"3
20 |Mean outflow for bottom damage (O_MB) 392.112 m"3
21 |Mean outflow parameter (O_M) 0.016
22 | Maxi allowable mean outflow parameter (O_M_max) 0.021
23 | Satus Reg.23 Pass
<> £ Long. strength A Tank cal. A\NARPOL A Criteria A Key pts. A Conmx
Permeability Loading % Loading vol. | Oil density Xa Xf Yp Ys 3 Zu ¥y z P(Sa) P(Sf). P(S) P(Su) P(Sy)
Side damage % % full m*3 kg/m~3 m m m m m m m m
Oil 4 99.0 98.00 4427.628 17152 68.500 80.500  30.819 4.819 3.500 18.12 4487 3.126 0.2802 0.5989 0.0063 0.0017 0.9019 C
Oil 3 99.0 98.00 6087.988 17152 80.500  97.000 30.819 4.819 3.500 18.12 4523 3.127 03351 05235 0.0063 0.0017 09025 C
Oil 2 99.0 98.00 7001.896 1715277120500 150.000 30.810 1 4.819° 3.500 18.12 4.305 3127 05301 02812 0.0063 00017 0.0005 ¢
Oil 1 99.0 98.00°  5903.504 17152 150.000 166.000 30.819 4.819 3.500 18.12 3.343 3.127 0.6528 02080 0.0063 0.0017 08820 C
Mean outflow for side damage (O_MS) 23421.017
Long. Bhd. Coefficient (C_3) 1.00
Permeability Loading Loading = Oil density Xa Xf Yp Ys | 4 Zu ¥ z P@®Ba) P(®Bf) PBP) P®BS) P®BZL) !
Bottom damage % % full m*3 kg/m~3 m m m m m m m m
Oil 4 99.0 98.00  4427.628 171527 68.500  80.500 30.819 4.819  3.500 18.12° 4.487 3126 00628 07974 00538 003 C
Oil 3 99.0 98.00 6087.988 2. 80.500 97.000 30.819 4.819 3.500 18.12° 4.523 3.127 0.0832 0.0538: 0.05 (
Oil 2 99.0 98.00 7001.896 120.500 ' 150.000 : 30.819 4.819 3.500 18.12 4395 3.127 0.1980 04345 00538 0.033 C
Oil1 99.0 98.00 5903.504 715777150000 166.000 30810 4.810 3300 18.12 3343 3127 03757 03184 00538 003 C
Mean outflow for bottom damage (O_MB) 23421.017

Figure 11. Qil spill calculation of drilling vessels
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