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Abstract: A tilt-meter monitoring method can be used to evaluate the dynamic gas output in horizontal wells during marine
gas hydrate exploitation, while the objective function may fall into a large convergence area because of the complementarity
between the volume parameters of different well sections. Thus, the accuracy of the inversion method will directly affect its
results. In this work, a key reservoir parameter inversion method based on neighborhood algorithm was proposed, and a case
study was carried out based on the geological conditions of Shenhu area in the South China Sea. The volume parameters of
different sections of horizontal wells were inverted and calculated using the synthesized seabed tilt field data, and the influ-
ence of different noise levels and model spacing on the inversion results was studied. The results show that, compared with

the direct grid search method, the proposed method has higher computational efficiency and better real-time performance on
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the premise of ensuring the convergence effect. Compared with the simulated annealing method, the proposed method also has

higher inversion accuracy. When the output of water and sand form different well sections are small or the proportion of them

to the changing volume of the reservoir is the same, this method can provide a better algorithm basis for the dynamic evalua-

tion of marine gas hydrate production via horizontal wells.

Keywords : natural gas hydrates; parameters inversion; tilt field; neighborhood algorithm
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and schematic diagram of tiltmeter observation system
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Fig.4 Volume parameters inversion results of A and B sections without noise

4500 O HEEA
* 5%
4000 A @ O 10%M =
1 0,
3500 @@é@ A 1SR
3000} A

0 () A
5§25oo— () % * e
20005 &L @A o

1500 A=
(m]
1000} ® @
500 1 1 1 1
0 25 50 75 100
5
(a) ABIRFVE, AFB
4500 OHZ{EA
* 5%
4000 B 10% M5
3500 A@@@@ A 15%
o 3000 &

A
B 2500} [ %%2 @ (o)

&
2 000 -@ * o A A
1500 - ® %B D@
1000 g &
50() 1 1 1 1
0 25 50 75 100

5
(o) HEMMERELE, AR

4500 O H3:{EB

- [m] % f‘é
40001 @& @ A e ke
3500f O n@@ ®

5 3000f é * @é

Zasof @

*20000g A ®@ ® %
1500+ A @ A ® @ fin)
1000 (©) A

500 1 1 1 1
0 25 50 75 100
a2
(b) SBIMELVE, BIHBL

_ O HsE{EB
4500 A ¥ ?:f’ }%u;?*

L m] %
40001 9 2 159 u%;
35001 R %@ ®

m

«3000F A4 & @ R
& & 2 &,

& 2500

< 2000 ® o Ke %
1500 @ & ® %g
1000} @ A X
300 25 50 75 100

F5
(d) BEEMBER, BIE

B5 AREREEKFEAREREET ABHARHERSYREER

Fig.5 Volume parameters inversion results of A and B sections by different algorithms at different noise levels
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Fig.6 Error statistics of volume parameters inversion results of A and B sections by different algorithms at different noise levels
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Fig.11 Error statistics of volume parameters inversion results in A,

B and C sections at different model spacing
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Fig.12 Error statistics of inversion results of A, B and C sections at different noise levels and different model spacing
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