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Table 1 Experimental data on velocity sensitivity
/10 #m? /107 #m?
/10 31m? ( | ( |
(mV min) (m%/ d°h)
13 13 Ip! 10. 363 0.405 0.291 0.75 856
9 1 Ip! 12. 357 0.491 0.239 0.50 574
4 20 Ip! 9. 594 0.232 0. 170 0.75 856
L2 8 Ip? 3.427 0.064 0. 062 — —
2
Table 2 Experimental data on water sensitivity
/107 m?
m?) %
13 7 Ip! 0. 094 0. 091 0. 046 51
44 15 Ip? 0. 081 0.079 0. 033 59
9 1-1 Ip! 0.322 0.317 0. 153 52
42 & 1A Ip? 0.122 0.119 0. 061 50
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Fig. 1  Experimental curves

flows

for velocity

sensitivity of water

Fig. 2 Experimental curves for water sensitivity
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, pH 8~12 , pH
, pH 6, 11,
D) ° D) pH D)
, 0.9.0.45.0.35.0.25.0.15.0.05X ,
104mg/L , ( 4 4
pH )
3 3 pH 5% ,
pH 7~8 , 7.4,
(0.35~0.45) X 10*mg/ L ,
0.39X 10'mg/L. pH 7~8
1000mg/ L, 18 % ~26%,
0 ’ 0 0 3
23 % ~53%, 44%. .
. (D 5X
, 0.05X 10*mg/ L 10 *tm? , ,
’ . 900m’d °h;
19% ~50 %, 41%, 5510 Fm”
3
Table3 Experimental data on salt sensitivity
(10*mg/ L) 09 0. 45 0.35 0.25 0.15 0. 05
Ky
(10~ im?) 0.098 0. 097 0. 099 0.076 0. 058 0. 049
13 12
KK*—IK 0.01 —0.02 0.232 0.237 0.155
i—1
FW 0.431 0. 439 0.358 0.288 0.261 0.235
(1073m?)
44 16
KK’f —0.02 0.185 0. 196 0.09 0. 100
Kw
(10~ %m?) 2.017 2.003 1.878 1.712 1. 641 1.554
6 3 1A
Kl‘g K, 0.01 0. 062 0. 189 0. 100 0.136
i—1
Ky
(10~ %m?) 0.331 0. 325 0.241 0. 198 0 181 0.162
257 6-1B X
El 1 0.018 0.258 0.178 0. 086 0. 105
i—1
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Fig.3 Experimental curves for salt sensitivity Fig. 4 Expernmental curves for alkali sensitivity
4
Table 4 Experimental data on alkali sensitivity
pH /10 3ttm?
pH
6 7 8 9 10 11
13 8 Ip'! 0. 094 0. 089 0. 091 0. 074 0. 066 0. 061 8
44 17 Ip? 0. 161 0. 160 0.125 0. 104 0.093 0.078 7
9 I-1B ' 0. 962 0.971 0. 965 0.722 0.619 0. 563 8
257 61 Ip'! 0.231 0. 237 0. 199 0. 167 0. 150 0.133 7
(2) ; 8§ . pH ;
s , pH 7~8 .
4500mg/1 . :
4500mg/ L . :
(3) , pH (1 [ M]
, 1994.



The sensitivity of the gas reservoirs in the Penglaizhen Formation of the
Xinchang gas field, western Sichuan

LI Huaj
( Southwest China Bureau of Petroleum, Chengdu 610081, Sichuan, China)

Abstract. It is very important to increase the recovery of low permeable gas reservoirs and reduce the degree of
formation destruction. In shallower gas pools, the burial depth of pay zones is relatively shallow and formation
pressure is also relatively low. The poor reservoir quality may easily result in the formation destruction during
production. After being damaged, the productivity of a single well decreases sharply, or the well can t produce
any natural gas at all. Numerous experimental studies of sensitivity suggest that the reservoirsin the shallow gas
pools of the Penglaizhen Formation within the Xinchang gas field, western Sichuan are characterized by weak
velocity sensitivity and moderate water sensitivity. The critical salinity values equal to (0.35— 0.45) X
10* mg/ L and critical pH values range between 7 and 8. The operation conditions are also proposed in the paper
for the purpose of reducing different sensitivities.

Key words: recovery; formation destruction; sensitivity; velocity sensitivity; water sensitivity; salt sensitivity;

alkali sensitivity



