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Abstract

The oil leakage accident in Penglai 19-3 oilfield has seriously affected the Marine economy and
ecological development, the Marine protection issue has once again become a hot topic in society.
This paper first addresses the problem of oil leakage in Bohai Sea, with the help of physical force
analysis and hydrodynamic control equations, respectively considers the oil membrane state at
the calm sea level, under its own gravity and some external factors, under the ocean current and
wind influence. The mathematical model of oil spill diffusion is established by using computer
MATLAB program and reflects the diffusion law of the oil spill. Secondly, the geometry is used to
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simulate the actual scene and analyze the determination method of oil leakage points in the above
three scenarios. Finally, the optimal decision is made to determine the optimal location and num-
ber of monitoring points to be established, so as to minimize the loss of oil spill to Marine ecology.
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Figure 1. Penglai 19-3 oilfield leakage accident
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Figure 2. Changing process of offshore oil spill
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Figure 3. Schematic diagram of stress of oil membrane edge
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Figure 4. Regular diagram of diffusion area of oil film
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Figure 5. Oil membrane diffusion plot when t = 1 (Reduce the
drawing by 10 times)
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Figure 6. Oil membrane diffusion plot when t = 60
(Reduce the drawing by 10 times)
[ 6. 2 t=60 EmEEY BIE (I ERLE /) 10 £3)

Y EHE— IR E 7k B O AR O, R R, R RE I B E OU R, BEE
R] RS0, o ™ BT AR SR, R FE I I M B 22, O R BRI RO R, AN TR
L 2 R .
2.3. REBHEHFMEMINMEE R T a0 RY BiEE

ZaER=E ol S i G S N /i o T = TS e i b RS N S = A R B i |

FRECIR 1) T B8 U BEAE x Bl y Bl i BIORURE 32 B2 i A [
1

HE A3 D BRI S 2% SCHR[4]), BEITHS x 07 A9 B8ORS Ax =t Ay = at* , a — iR Tk AX, Ay
) N/ VAN £ B B [ VT VT N /(A =SV T S (T R v T D SR IS N TR R A
2R 15 T i AR
S =10° (Qt)% : (16)
SR 5 B EAR

DzJM, a7
T

Pt AR Z A5 2 Ak b 828 x, y O 1) O BORUBE T DAAS 2038 3k 52 1) R 3 B S R 7 Hcke BRI L
EHEE, SR 20T R

X +107%t* |cos e

3
10° \/4x105(Qt)4
2

T
(0<a<2m). (18)

7
+10 2t |sing

3
,_10° \/4><105 (Qt)s

2 T

DOI: 10.12677/0rf.2022.122047 458 BE 51


https://doi.org/10.12677/orf.2022.122047

sy 2%

Pk, EEAL x-y-t B, H MATLAB F2 /7475 BAR L] H S (] ——— i R4 0 — 4 7 A P RN S5 B 28 Vil
Ry s, w7, &8,

-10
0 -5

> A RE /Y

) N i’ﬁﬁ‘jiﬁimﬂﬁ‘%f‘ﬁif\&/#

Figure7. 3D variation diagram of time-oil membrane profile
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Figure 8. Plane diffusion diagram of the oil film under the isochrony
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Figure 9. Bohai ocean current map
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Figure 10. Diffusion of simultaneous ocean current and wind to oil film
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Figure 11. Reverse ocean current and wind force diffusion law against the oil film
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Figure 12. Comparison of the model with actual information on oil mem-
brane diffusion
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Figure 13. Monitoring diagram of oil leakage point
(calm sea surface)
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Figure 14. Monitoring diagram of oil leakage point
(affected by gravity)
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Figure 16. Location determination map of the best monitoring station
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