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Table 1  Variation of porosity and permeability of core samples with overburdun pressures
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Fig. 1 Relationship between initial permeability and the loss

of permeability after the core samples being pressured
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Table 2 Producing situation of reservoirs with permeability less than 0.5 x 10™ * lm? in Yushulin oilfield

K ZhH H™

K< 0.5% 10" 3 im?

1 #45-57 FY 6.0 3.6 5.8 1 0.8 0 0 0 0 0 0
2 WS59-60 FY 23.0 8.8 7.6 2 1.2 0 0 0 0 0 0
3 Ms59- 61 FY 8.0 7.4 4.5 1 0.6 0 0 0 0 0 0
4 #59-63 FY 21.8 13.6 1.6 3 6.8 1 33.3 4.2 30.9 0.3 18.75
5 We62-5 FY 12.6 7.6 2.5 1 1.8 0 0 0 0 0 0
6 #M63-65 FY 15.8 9.4 7.5 1 1.6 0 0 0 0 0 0
7 M 67-65 FY 20.8 15.8 1.87 1 1.0 0 0 0 0 0 0
8 69— 64 FY 20.8 15.0 7.8 1 1.4 0 0 0 0 0 0
9 #9433 FY 15. 4 8.4 1.5 4 5.6 2 50.0 2.6 31.0 0.5 33.3
10 #95-40 FY 24.6 21.6 4.7 4 11.2 2 50.0 8.2 38.0 1.1 23.4
11 98- 38 FY 26.6 12.0 5.9 2 4.8 0 0 0 0 0 0
12 K 100- 40 FY 20.4 14. 8 1.9 2 5.0 1 50. 0 3.6 24.3 0.19 10.0
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STRESS SENSITIVITY AND POROPERM LOWER LIMIT OF
DELIVERABILITY IN THE LOW-PERMEABILITY RESERVOIR

Wang Xiujuan"?  Zhao Yongsheng” Wen Wu> Chi Bo’ Sun Yu®

(1. Dep. o Earth Sciences, Narjing Unwersity, Narjing, Jiangsu; 2. Exploration and
Development Research Institute o Daging Oilfield Company Lid. , Daging, Heilongjiang )

Abstract: 16 core samples collected from Yushulin, Chaoyanggou and Toutai oilfields to the east of Daqing placanti-
cline have been tested with the CMS-200 porosity and permeability tester. For the sake of observing the stress sensitiv-
ity of low permeability reservoir during the oilfield exploitation, initial pressure ( initial formation pressure) and maxi-
mum confining pressure ( maximum overburden pressure ) have been chosen; and the recovery time of simulated pres-
sure have properly been prolonged, due to the consideration of the protracted nature of field’ s waterflood development
and the rheological property of the rocks. Experimental results show that the low-permeability reservoir is relatively
sensitive to stress change, i. e. the permeability will have a relatively large decrease with the increase of stress. How-
ever, permeability has also recovered to a certain degree with the waterflooding to be prolonged, and the degree of re-
covery is related to the extent of initial permeability: the degree of recovery is greater with higher initial permeability;
vice versa. Especially the low-permeability reservoir with permeability of less than 1. 0 x 10™ * Bm? is very sensitive to
stress change, and the resulting solid-liquid coupling effect is also very evident. The permeability of 1. 0 x 10~ 3 Up?
can then be referred to as the limit of reservoir’ s stress sensitivity. From the viewpoint of oilfield development, the
solidkliquid coupling effect will do more harm than good, so exploitation of low-permeability reservoirs should, as far
as possible, be kept at the foramtion pressure to eliminate the influence of solid-liquid coupling. Except the factors of
reservoir reformation and advanced development technique, the influence of solid-liquid coupling must also be consid-
ered while determining the low limit of productivity. It is suggested that the lower limit of productivity can be set at

permeability 1. 0% 107 Um” for reference while making strategic decision.
Key words: low- permeability oilfield; stress sensitivity; solid liquid coupling effect; rheological property; oilfields to the east of Daqing

placanticline

( Continued from Page 156)

Meanwhile, halite is also a good cap rock, and would be in plastic state under high temperature and high pressure
condition. Because of the barrier and deformation of the halites, multiple reservoir types related to halites have been
formed, such as grabenrlike anticlinal oil and gas reservoirs in the upper part of the halite, oil and gas reservoirs lat-
erally blocked by halite, anticlinal oil and gas reservoirs under the halites and lithological oil and gas reservoirs. As
a result of the shifting of halite depocenters during the deposition of Es3, there are always sandstones under the Es3,
Es3 and Es3 halites, which would become relatively good combination of reservoir and cap rock , and even result in
very rich accumulations of oil and gas beneath the halites in central uplift belt. Although the Es; halite is thin, its
distribution area is large and it would still play the key role in the hydrocarbon accumulation in the 2nd member of
Shahejie Fm (Es;). Much attention should be further paid to those areas, such as deep horst belt under the Es3
halites in eastern Wenliu, the Es3 Wen 93 fan between the halites in eastern Wenliu, the Qianliyuan sag in eastern

Dongpu depression and Haitongji sag in western Dongpu depression.

Key words: halite; sedimentary characteristics; depositional cycles; Paleogene; lithological reservoir; exploration; Dongpu depression





