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Abstract: With the development of oil field into the late period of high water cut, the influence of casing damage 

on oil field development attracts more and more attention.So it’s time to begin studying how to prevent and 

control casing damage. In the non oil layer casing damage well, 49.7% in A - B Interlayer of casing damage, and it 

is widely distributed in the SII block. At the same time, it seriously affect the development effect of upper 

reservoir in SII formation. In this paper, in view of the interlayer lithology recognition, analyze its mechanism of 

casing damage and discuss the reasonable limit of water injection pressure for casing damage control.  

1 Interlayer lithologycharacteristic 

From the observation of the actualcore of thislayer: A and B interlayer are widely distributed in X 

Development Zone, the thickness is about 10 meters, It contains two lines of oil shale about 3cm thick in the 

lower part. According to the characteristics of the rock it can be divided into two parts[1-3]. Through the detailed 

observation, contrast analysis we found that: although the upper and lower rock are the massive shale, but 

mineralogy characteristics, fossil content, and the rock bedding and a significant difference between the fracture 

development aspect, lower fossil-rich, but relatively less than N2 standard fossil layers. 

2 geologic model of casing damage of A - B interlayer 

Casing damage mechanism and geological model: c Combined with the core observation and logging curves 

and the results of fluorescence, we found out the characteristics of mudstone in the lower part of the A-B 

interlayer have the characteristics of hard lithology, Thus, when the rock is subjected to shear stress, the stress is 

released along the weak surface of the fossil layer, it can lead to casing damage[4-6]. 

 

 

 

 

 

 

 

 

 

 

 

 

3 mechanical mechanism of casing damage of A - B interlayer 

According to the characteristics and geological characteristics of the apricot southern oilfield casing damage 

model, we established the shear mechanics model of casing damage and the model considering the vertical 

principal stress value, the maximum principal stress, the level of minimum principal stress value, direction of 

fossillayer 

Fig.1geologic model of casing damage of A - B interlayer 
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maximum principal stress and formation strength, cohesion, internal friction Angle), formation and fault 

occurrence (dip Angle and tendency) [7]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (1) The horizontal maximum principal stress：S1(MPa)；The horizontal minimum principal stress：S2(MPa)；

The vertical stress：Sv(MPa)；The direction of the horizontal maximum principal stress：()，()In the form of 

azimuth, the starting point is the geographic north, clockwise to the Angle of the horizontal maximum principal 

stress direction(0≤≤180)。 

(2) Pressure of pore water：PO(MPa)。 

(3) Dip direction：FC()In the form of azimuth, the starting point is the geographic north, clockwise turn to 

dip direction Angle(0≤FC≤360)。Fault or dip：FB()Angle between the fault plane and horizontal plane, the 

vertical is90, the horizontal is 0(0≤FB≤90)。 

(4) The strength of the formation properties：cohesion：S0(MPa)；inner friction angle：()。These two 

parameters varies with shale hydration。 

(5)Sij:principal stress under the coordinate system of the stress tensor 

Sij’:the main geographical coordinates of the stress tensor 

Csij:The direction cosine 

Under the principal stress coordinate system 

S11=S1  S22=S2   S33=SⅤ 

S12=S13= S23=0   

CS11=sinα;   CS12=-cosα;  CS13=0;  CS21=cosα 

CS22=sinα;   CS23=0;      CS31=0;  CS32=0;   CS33=1 

Based on the analysis of the above mentioned mechanism, we need to establish the shear mechanics model of 

casing damage.For convenience of calculation. Through indoor core test, admitted to study physical and 

mechanical properties of the rock in the area, get the principal stress value and stress direction and the related 

mechanical parameters, thus the objective layer tensile and shear strength is calculated. 

 

 

 

 

 

Fig.2shear mechanical model of casing damage under the action of crustal stress 
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Fig.3calculating principal stress 

This model is the most comprehensive currently. Shear mechanical model can be used to judge the stability 

of the layeror fault under the condition of water injection, to determine the reasonable water injection pressure. 

4 Calculating the critical pressure of water injection in X area 

According to the shear mechanics model of casing damage and the parameters (table 1), calculating the 

critical pressure of water injection for attitude of stratum in X area 

Tab.1   calculating parameters 

 Depth (m) 900m 

crustal stress 

Maxh (MPa) 22 

Minh (MPa) 18 

Value of vertical stress (MPa) 24 

Direction of horizontal maximum 

principal stress (NE) 
NE90º 

attitude of stratum 
Dip direction (NE) 120º 

dip angle (degree) 3—10º 

Can be seen from the diagram, when the formation of level or nearly level angle, that is, angle is less than 2º, 

The formation tendency has little effect on the critical water injection pressure. But when the dip Angle is greater 

than 2º, the effects is bigger, steep stratigraphic more the greater the effect on the critical injection pressure. 
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