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Gas and Water Pay Recognition of Water-Producing Reservoir with Low Permeability and
Resistivity: A Case from the Xujiahe Formation in Guang’an Gasfield of
Sichuan Basin, Southwestern China
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Abstract: The fourth and sixth members of upper Triassic Xujiahe Formation develop structural, structural-lithological and li-
thological reservoirs with characteristics of low porosity, permeability, resistivity and high irreducible water saturation in
Guang’an gasfield of Sichuan basin, southwestern China. In space, relationship of the reservoir porosity and permeability varies
greatly, and the reservoir gas and water distribution is complex. resulting in difficulty in gas and water pay recognition. Based
on the core calibration of logging data, relationships among lithology, logging characterization, petrophysical property and gas-
bearing capacity of the target zones were explored. It can be concluded that the reservoirs are made up of fine, medium- and
coarse-grained sandstones with characteristics of low values of gamma ray. density and resistivity and high values of sonic,
while the porosity and permeability show no correlation with gas-bearing capacity. The porosity and permeability model were
established by considering the sixth and fourth members of Xujiahe Formation separately and subdividing the study area into
four blocks, which improves precision of the porosity and permeability interpretation. On the recognition that different gas res-
ervoir types have different gas and water distributions, three methods of high definition induction logging. nuclear-magnetic

resonance logging and comprehensive discrimination were jointly applied to distinguish gas and water pays, which increases the
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accuracy of gas and water pay identification. The application of these methods in the Guang’an gasfield show they are suitable
for gas and water pay recognition of structural and structural-lithological reservoirs, whereas not feasible for lithological reser-
voirs with low structural magnitude whose water saturations of gas pay are transitional with those of water and gas- and water-

bearing pay due to incomplete separation of gas and water.

Key words: logging interpretation; gas and water pay identification; water-producing reservoir; petroleum geology; Guang’an gasfield.

(D ,
;(2)
. . . NWW . NW  NEE
(2007) . . ,
, . 3
, , R (
, ) C D
( ,2009),

s . 3 — ( ,2007; ,

, . , 2007 ; 2008; ,2009),

000
r AN f‘\
[o]
fir it 2 W AN LR B X R X SSs
500 0 5km = = S

b

|

48
n]f
b
g
>1.
%
o
i“é

1

Fig. 1 Top surface structure of the sixth member of Xujiahe Formation



1055

6
A AY . (4) AY AY
_ ’ 1) (Sw) .
N ( 6%’\’ ’ 8% s
12% ; (0.1~10) X10"* pm? ; 8%
), , C 3.
’ 3
(30% ~70%), 40%. CaCl,
’ ’ 100 g/L . ’ (1) .
( ,2007). ,
’ « D.
P = 0.187 91AC — 33. 320 48 , (1)
’ ’ P = 90. 459 39 — 33. 609 14DEN . (2)
: P (%) AC (ps/m).
2 ’ :
P =0.192 89AC — 33. 106 26 , (3)
P =92.129 63— 34. 341 79DEN . (4)
’ (1) . DEN (g/cms).
N (2)
C 2. . N , s
’ 4%’\’16%9 . ’
(0.1~1)X10* #mz; , ,
. . . ) S
. 4%, 0. 1X ( 5 6),
107 . (3) STLn-m W 3
10* 3.0
2.8
6} P ’
o 5 2.6
g g
” o b 22
ol
o J b 2.0
20 40 60 80 100 0 4 8 12 16 20 24
EWM)JU ﬂJ(API) M%#LI"T(%)
2

Fig. 2 Lithology and logging correlation of Guang’an gasfield
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Fig. 3 Lithology. logging, physical property and gas-bearing capacity correlation of Guang’an gasfield
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Fig. 4 Reservoir porosity interpretation model of Guang’an gasfield
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Fig. 5 Permeability model partition map of Guang’an gasfield
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Fig. 6 Reservoir permeability interpretation model plate of Guang’an gasfield
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