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Abstract

Low/ultra-low permeability reservoirs in Chaoyanggou of Daqing Oilfield have been developed by
water flooding for more than 30 years since 1986. At present, it has entered the stage of me-
dium-high water cut, and the distribution of underground oil and water is complex, showing a
phenomenon of high injection-production ratio and low formation pressure maintenance level,
which is quite different from that of conventional reservoirs in conformity with material balance
theory. Taking Chaoyanggou Oilfield as the research object, this paper develops a sand-mudstone
composite lithology model which conforms to the geological characteristics of low/ultra-low per-
meability reservoirs, and carries out water absorption experiments of different lithologies such as
reservoir, transitional lithology and mudstone. Then root cause of the difficulty of remaining wa-
ter to effectively supplement formation energy under the condition of high injection-production
ratio is deeply studied, and the distribution of oil and water by water flooding is determined. The
results show that in addition to reservoir water absorption, transitional lithology, sandy mud-
stone and pure mudstone have different water absorption capacity. Water absorption accounts for
30%, 11% and 7% respectively. That is to say, only about 52% of injected water can really play the
role of water displacement of crude oil under formation conditions. This research finding reveals
the real reason for high-amount water injection and low formation pressure in low/ultra-low
permeability reservoirs, and provides a basis for formulating effective development countermea-
sures for sand-mudstone reservoirs in low/ultra-low permeability reservoirs.
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Figure 1. Thickness ratio of main lithology in coring wells
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Table 1. Parameter design of composite lithology model
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Figure 2. Made-up product of composite lithology model
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Table 2. Rock composition of composite lithology model
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Figure 3. Pressure and flow variation curve of composite lithology model. (a) Produc-
tion side pressure variation curve under unstable seepage stage; (b) Production rate vari-
ation curve under unstable seepage stage; (c) Production rate variation curve; (d) Injec-
tion-production ratio variation curve
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Figure 4. Pressure variation curve of different parts in composite litholo-
gy model. (a) Injection side pressure variation curve; (b) Injection side
pressure variation curve
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Figure 5. Variation trend of water absorption ratio of different lithology in
composite lithology model
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Figure 6. Cumulative water absorption ratio of different lithology in com-
posite lithology model
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