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Fig.1 Physical model of acid fracturing well in the

fractured low permeability carbonate reservoirs
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on transient pressure behavior
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Fig.9 The effect of seepage channel improvement

degree and acid fracturing area on transient pressure behavior
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Transient pressure behavior of acid fracturing oil wells in fractured

low permeability carbonate reservoir

Shi Wen-yang'?,Yao Yue-dong'?,Cheng Shi-qing'?,Shi Zhi-liang® , Gao Min'
(1.State Key Laboratory of Petroleum Resources and Prospecting sChina University
of Petroleum (Beijing) ,Beijing 102249 ,China ;

2.College of Petroleum Engineering sChina University of Petroleum (Beijing) ,Beijing 102249 ,China ;
3.Petroleum Exploration & Production Research Institute ,SINOPEC ,Beijing 100083 ,China ;
4.No.4 Oil Production Plant ,PCOC ,Yulin 718500,China)

Abstract: Fractured low permeability carbonate reservoirs are triple porosity media with low porosity and

low permeability,but there are natural dissolved vugs and natural fractures in the reservoir rock.Consider-

ing low speed non-Darcy seepage in reservoir rocks and stress sensitivity of natural fractures and acid frac-

turing fractures,a transient pressure behavior model of acid fracturing oil well in fractured low permeabili-
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ty carbonate reservoirs is established.Using logarithmic transformation and perturbation method, the tran-
sient pressure solution of real space is obtained, further, it analyzes the effect of low speed non-Darcy in
reservoir rock,stress sensitivity of fractures,rock property improvement degree,flow channel improvement
degree,acid fracturing area. The result shows the more obvious the low speed non-Darcy flow and stress
sensitivity is,the more warping and bending the type curve is. The model can be used to evaluate the effect
of the acid fracturing and evaluation of unstable productivity on carbonate reservoirs, identification and
judgment of acid fracturing area and acid fracturing degree is of guiding significance to oil well increasing
production measures,such as repeated fracturing, acidification and plugging.in fractured low permeability
carbonate reservoirs.

Key words: Fractured carbonate reservoir; Low permeability carbonate reservoir; Acid fracturing; Low speed

non-Darcy flow;Stress sensitivity; Transient pressure behavior
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Chemical characteristics and geological significance of Palaeogene formation

water in central Xihu Depression, East China Sea Basin

Yang Li-jie"*?, Hou Du-jie!"** ,Chen Xiao-dong',Diao Hui'

(1.School of Energy Resources ,China University of Geoscience (Beijing) ,Beijing 100083,China ;
2.Key Laboratory of Marine Reservoir Evolution and Hydrocarbon Enrichment Mechanism s Ministry
of Education sBeijing 100083 ,China ;3.Beijing Key Laboratory of Unconventional Natural Gas Geological
Evaluation and Development Engineering s Beijing 100083, China ;
4.Shanghai Branch of CNOOC s Shanghai 200030 ,China)

Abstract: Formation water is an important fluid coexisting with oil and gas in petroliferous basins,its chem-
ical characteristics are of great significance to the evaluation of oil and gas preservation conditions.Reliable
Pinghu-Huagang Formations water data suggest that: The total dissolved solid (TDS) is low,with average
of 21 657.37mg/L.Na”™ + K" ,Cl~, HCO; are dominant ions and water type is mainly NaHCO; type,
r(Na™)/r(Cl7),r(SO3 ) X100/r (Cl7),and r (Mg*" ) /r (Ca*" ) are high,and r (CI"-Na™ ) /r (Mg*") is
low. These characteristics reflect weak concentration and deterioration of formation water and it is in half
open-half close regional hydrodynamic slow alternation zone.Except the evaporation and concentration of
freshwater-brackish water of lake basin,the source of formation water also has salinization that seawater a-
long the open structure infiltrates into synsedimentary water of underlying strata. Halite dissolution is
mainly origin of Na® and Cl™ , kaolinization of albite makes important contribution to HCO,  formation.
There are close relations between chemical compositions of the formation water and natural gas reservoirs.
While the formation water is of low TDS (<25 000mg/L), NaHCO, water type,low r (SO; ) X 100/
r(Cl7) (<<8),low r(Mg*") /r(Ca*") (<<1.5) and r(Na")/r(Cl") is at 1-1.6,7(Cl -Na" ) /r (Mg"") is
from —80 to —0.5,there may be beneficial to preserve natural gas.

Key words: Formation water; Hydrochemical characteristics; Natural gas reservoirs; Palacogene; Xihu De-

pression



