








Geomechanical analysis for feasible CO2 storage in an Indian mature oil field 

 

 

Calculation of Shear Slowness and Geomechanical 

moduli 

 

Various empirical relationship between Vp and Vs (P 

and S wave velocities, respectively) have been 

reported in many literatures. The S-wave velocity 

predictor by Han (1986), Castagna et al. (1993), and 

Mavko et al. (1998) follows the same form of the 

equation as given below: 

 

)5(E2-VpE1Vs .´=
 

Where E1 and E2 are the associated constants, with a 

range of values proposed by different workers, i.e. E1 

and E2 values range between 0.79-0.85 and 0.78-1.1, 

respectively for clastic rocks.  We have used the 

values of these two constants as 0.80 and 0.86 

(Castagna et al., 1993) to compute the shear wave 

velocity, Vs, and hence shear sonic slowness for the 

studied wells. Figure 5 demonstrates various 

geomechanical moduli such as Poisson’s ratio, bulk 

modulus, shear modulus and Young’s modulus using 

available wire line compression and shear sonic 

slowness, density logs from the studied field. Other 

properties such as cohesive strength, and unconfined 

compressive strength (UCS) have been calculated 

from the observed Vp (Figure 5). We found that 

Telwa and Kanwa shale formations, cap rocks of this 

reservoir, exhibit higher values of Young modulus 

and UCS with reasonably good cohesive strength, 

suggesting sufficient strength to bear the load of 

injected CO2. With the results obtained from the 

present study, we can infer that it is very unlikely that 

cap rock integrity will fail due to CO2 injection. This 

would have applications in determining the 

maximum injection capacity and pressure to avoid 

unsealing the cap rock or reactivating any fault or 

fractures. Nevertheless, a detailed experimental tri-

axial test on core samples from this reservoir would 

aid in better understanding of risk of CO2 storage in 

this field, which is beyond the scope of the present 

work.

 

Figure 5: Computed shear sonic slowness, geomechanical moduli and UCS from one of the studied wells. The cap rocks, Telwa 

and Kanwa shales are marked by black colour boxes, output taken from pore pressure module, GEO suite of software. 
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Conclusions 
 

The long-term fate of injected CO2 into the 

geological formation for its safe storage depends on 

the cap rock and well integrity as well as hydraulic 

integrity. In the present paper, we attempted to 

understand safe CO2 storage in an Indian depleted oil 

reservoir at Cambay basin as a case study by 

analyzing the geomechanical moduli and pore 

pressure behavior both at pre-and–post CO2 injection 

scenarios. Pore pressure characteristics including 

geomechanical properties for the subsurface 

formation of Ankleshwar oil field were established 

using available wireline log data. The cap rocks, 

Telwa and Kanwa shale formations were found to be 

very competent and stiff. This study can help to 

determine suitable well locations for CO2 injection in 

the field so that increase in pore pressure should not 

disturb the cap rock integrity for safe CO2 storage 

implementation. Nonetheless, a few tri-axial 

laboratory tests are recommended prior to implement 

CO2 storage in field scale. 
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