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Research on well test interpretation model for composite gas reservoir with high sulfur
Wang Haitao, Kou Zuhao, Zhang Liehui and Guo Jingjing

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University,
Chengdu, Sichuan 610500, China)

Abstract: During the development process of gas reservoirs with high sulfur, when the pressure near the wellbore reduced to a criti-
cal value, the sulfur particles precipitated gradually and cloged the pores and fractures, decreasing the productivity of gas wells.
Based on the fractal theory, this model for composite gas reservoirs with high sulfur, consisted of inner region and outer region, wass
established. Taking wellbore fluid phase separation, wellbore storage factor, skin factor and varying permeability into consideration
and by the Stehfest numerical inversion method, this model solved the bottom hole pseudo—pressure solutions in real space. Then
with the assistance of Visual Basic 6.0 programming, the log—log type curves for pseudo—pressure and pseudo—pressure derivative
were obtained. Finally, the influence of some factors such as skin factor, varying permeability index and mobility ratio on type
curves were analyzed. The results had some essential practical significance.
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Fig. 1  Physical model of high sulfur gas reservoir

1.2 SEREEY

1) SPAERB R 2) [ m A B
HFAH G R T AR A ARAE 5 3) N X8 05 R A% 1] FE
BRI R  4) SO P RIS BAB I, 2
W& B4 SIMEE J1;5) Jishid BT & Darey Jit sh LA ;
6) % [ES AR S B S

1.3 BiRHFHRE

1.3.1 4FK

it JZHMNX B R G IC B R o 7 e
P, + 1 Ny
E)rDz ry, drp

SN IR B B T
Mol =) =(1 =) P20 (3)

iy
A = Po) = @, atim (2)
)

132 AR

WX 35 R R R (DR FAE B A AN XA
PR R AR =R IR
azll’m 1-n®Ww_ Wy o 00,
ot o M,

1.4 TEfREH

HAENIL TR -

alrbwD _ 8%0 _ nf i-» 6‘!’10 _
CD( at,, atn] Mlzrml(ru arnj . =1 (5)
RN NH FAAE R
b= |:¢IID - SMlzr:,,(aall;le (6)
AP X AR -
Wy 1 Wy
ary, _m ory r=r 7
‘lfm:‘lfzﬂ)L -, (8)
VISUE S SUSE
o t,)=0 9)
FHAT B AR -
‘pw = C(pD{l - e_a‘:} (10)
[ALEESEISE

Ui, 0=, (), 0) =1, (), 0)=0 (11)



26 RN ST A

F 8%

1.5 EEXRSEHENX

N T TR, TR RS HOE SCINE

TeHRAUE 75 LR
wK,h T
Pg=—"— 7 Wi (12)
q.. £=1D,2mD,2(D
1TK2|h T
l/jch qs(‘ Tpm:wq; (13)
TPV E) 5 A
K
tn=¢2 (14)
MZi(¢2chi)l'+mr»\
TCH Ui E SN
C
Cp=———"—— (15)
! zwh(¢zcg2i)f+mr\2v
_mKyh T,
Coph= 0. F . (16)
K
o= % (17)
Mo(,C g2)t+mr\
HAh T R S5 0E L
rner (18)
¢, C of2i
w,=—F———— (19)
2= ¢21C12+¢2
K
A, =ori2m (20)
2 w Kzf
_K;
M‘Z_Kizf (21)
b.C .
W= iCor (22)

/*LZi(d)Zngﬂi + d)ZngmZi)
1.6 EEIFYKER
B (2) ~ (10) 47 Laplace 28 e, 34538 (3) 18
A (2) B K (4) A8 BN FE(2) L (4) 13 fif 53 5]
¢1D r;[Al(z n+2] BK{ p J:| (23)

n+2

lZZfD Cl, [rr) ]+DK [rn« ] (24)
A 1o —2% v B o i DU JEJR PR K,
TR o B RS DU R BRER 1, AR — 2 0 B R o

i DL FEIR pREN; K, MER—25 0 M i o i DL ZE 7R bR

Wl 2

%, F\w)= m 7",Fz(u):w2u+)\2—)\2f2(u),fz(u)=

/\2
Atul —w,) °

MR TCRR KA F464K(9) , AT LLRIIE €=0, Hy

3 3 f 2% Laplace %5 [8] T 48U J7 (4 g, 5 =X
(m)ﬁ&@ﬁAﬁG)iUm)ﬁﬂ#AEMﬁ
W4, 38 3114 T 145 3] Laplace 23 [8] T f4 FH5E JG A Y 48
JEJ1fi#

b= (25)

it A=CM " D=M,,r" E
B=SM,r" E-1(X,)+CK,(X,)- CSM,,r", D ;

mD mD

Ko(rml) \/TQ)
rZDKv(Xu) + %Ko(rmnx/fz)
D= %KI:(XI) - %\EK;— (X)) = %\/TIKM (X)) 5

_ 1 1
E—%A(&HEE ll,,1<X1>+5\/fl LX) 5

B r;iulz:(xn) + G

=J_K( r)\/_)
M]2
H:%r:’“%z[( (X“)_ %T:”\/T,K,;f](xu)_ %r:‘,\/TIK’”(X”) ’
2. |F
2 JF, o
n- Nt w

2 RPIE R Ze 2 il e SRS o

%f 20 (25 ) #E4T Stehfest U{H 52 38 , 7F Visual Basic
6.0 FREE T 21l i 480 ) AU g A8 I T] 8 806)
Bothe, 4528 i 2 s .

2 T LA Y, A SO0 s BT )il 4324 7
ASBTBL, B 1) S i 80N B B, 2R IZ B BTG R
PRy 2 e FHO L B RPN 1 HZ;2) I
TRIAER BN XA 1) i P B 5 3) N IXAR iRt B B, 1%
B Beh T AR TS EL T BB AR A BRI, RV
TERY DX, 20 RO, e 5 S8t e ERIUN T
Rt 4) P9 IXAR ) I 1n) I X 2445 2 50 i o) 14 2
B 5) AMX BL4E R G s W B, R ) AR N
0.5 HZk;6) FMX BT R G¢ In 244%E R SR B,
TZB B -7 B /N A FL 6 R0 5 A0 DX s



BRIy N e

i

L —— R IEH B

0T —— s eman
o 10'f
2
g
s 10

10" 10' 10° 10° 10 10°

1,/C,

P2 o i OB ) R 40U T R OO i £k
Fig. 2 Double logarithmic curves of pseudo pressure and

pseudo pressure derivative for high sulfur gas reservoir
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Fig. 3 Influence of varying permeability indexonbottom hole

pseudo pressure and pseudo pressure derivative
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Fig. 4 Influence of skin factor onbottom hole pseudo

pressure and pseudo pressure derivative
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Influence of mobility ratio on bottom hole pseudo

pressure and pseudo pressure derivative
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Fig. 6 Influence of inter—porosity flow coefficient
of outer region on bottom hole pseudo pressure and pseudo

pressure derivative
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