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Abstract: It is of great significance to study the water-gas interface migration in gas reservoirs caused by gas release for
advanced exhaust wells. Based on the theory of elastic water drive gas reservoirs, a theoretical model describing the variation of
gas-water interface in reservoirs is derived. The controlling gas exhaust of the reservoirs in Hangzhou Bay is simulated, and the
evolution laws of water-coning formation, shape and height in the reservoirs under different wellhead velocities are
emphatically discussed. The results show that different degrees of water coning occur in the process of the exhaust, and the
water coning directly affects the efficiency of the exhaust wells. The wellhead velocity is the most significant factor affecting
the shape and height of the water-coning, and it is negatively correlated with the water coning sweep area and positively
correlated with the water-coning height. The larger the wellhead velocity, the sharper the shape of water coning. The smaller the
wellhead velocity, the gentler the water coning shape. During the same exhaust time, the larger the water-coning sweep area,
the better the exhaust effects. The higher the water-coning height, the faster the exhaust well flooded. In practice, a low

wellhead flow-rate should be controlled to avoid premature well flooding so as to achieve the purpose of effective exhaust.
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Fig. 1 Schematic of shallow gas reservoirs in bottom water of

Hangzhou Bay
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Fig. 2 Theoretical model for gas well opening (Adapted from
Xie et all’l)
2.2 SKFEHEIR
HI&l 2 P, AR 22 BT R Pa=Py, WU
PP+ pgh+pg(hy~h)=P.~P+p.gh » (1)
FEABRA(R, - R,) 13
£-P
R —R,

__ b —h,
—ApRR’ (2)

R Apy=py -y SOKAHREE, ¢ WA
B p, WAMERE: p, NAKHERE: P, Py 2508
ANFEL E R SGRE T iy, b 53008 A, B RIS
KAHEE: Ry Rl A, B PRI RER,
Y R&EIET RB, & h=f (R WEH
op o (R)

=-Ap L, 3
R Pus ™ 3p 3)
QEBE

RS BRI IR R, V= Sk noN
SUASEE I RAEER Y R A S, AR AR S

FER AT A H

FR) _
oR  2mKhAp,, R "* Ap,,\ 21k

L R, B ue#RKT R RE: 0 NI
P K NRJEBIER; B NSHEERREG ue it
E4AM R RAEBE: B 3.14; R ONAEE CREMMS
FA8); Bo MR ZRIR IIFLIR S5 M REIE S50

M 2 BETSL, B =HAR). X (4) JHERA T
JE /KA O HE S DL AR IR S HE S (1 SR ST
FitE.
2.3 SKFHEEBKAR

o B SR AEIA VIS TR

S AR () ATE
N

AR _ QM5 1
OR  2mKgAp,, R[H - f(R)]
A, HONSGEEE
& f (R =0, R=R\[MWILF%AM, AIHA%
FEAMARIRIR PR RUIRES TR S0 SR R S 1
M i

f(Rw):H—\/H2+

A () AHFFHAE ARSI TUIRAS PLE
R O HF I UK T AR 2 -
175 R SR ARIA PHA TR A SR HE T UK S
I, WA (4 K5 H
Qu4,B,
o (R) 5321<prg
oR  R[H- f(R)]

)

OB R
2.66KAp,, R

&

(6)

3.462x107" B, pg (0,B,)

R[H-f(B)]
(7

(7)) R 25 BB AR IL VB i HE U BLE
PR HE U UK S T -

K 3 2 LUE AR E O, HEUN, B & ARA T B IR
EAEIEARE BRI UK AL . HE 3 7]
F, BEARKTEBI S A% AR TSR UK S
TEASAHIE , 25 P DAy o [ o O AE AL e
HUONKHE, IS mli oA th 2B S el K
B RR" 53 3 975 R ARIE PE iR AN % FE AR I P4 iR A
I PR K T B, MRORKMER s A" O
JEARIL P FUR S AIAN T FEARIA PG RUIRAS I IR HES K
e . HIld 3 Ak, B REARIKPEI K HE R /N T
A REARIL VG OL T IRIACHE e 2, (HK D SV
VAR S o (RIS, 2 AR SR KT 2 A R FE R
Wi % oV UARARRTTE D, BIAER N, 7KHE
T2, 5200 WK HE R BEOBAR, /KD e
BRI O, KT AR, 520 M
PR A o PR v, 7RI YR S Y LD

| —BEISAT BT
N\~ A E IS

K4 BE
y

BB
Bl 3 SkFEEBIRHA

Fig. 3 Theoretical form of gas-water interface
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