
Conclusions 

Thesis 

 

1.  My study is the first time measurement results have been published for such a wide 

range of porosity and rock types with samples obtained from Hungarian�s 

hydrocarbon fields.  

2.  Proper practice in petroleum engineering should include the laboratory measurement 

of pore volume change with inner reservoir pressure changes.  

3.  I developed a simple method for  using the CoreLab compressibility apparatus, for 

equipment composite correction, calibration and rock compressibility measurement 

and calculations, rather than the procedure written in the manual of the Corelab 

apparatus.   

4.  Plotting the volume change (ÄVp�s) and pore compressibility of Algyo sandstone as 

a function of confining pressure gives the same shape and behavior as the plot 

published by Carpenter and Spencer [1940].  

5.  The measurement data of Zsana limestone and Algyo sandstone rocks show that the 

correlation formula that are available in the literature (i.e., Hall�s and Horne�s 

correlations) cannot be reliably applied to estimate the compressibility of these 

reservoir rocks.   

6.  I found that the pore volume compressibility values in this study are in poor 

agreement with published compressibility correlations. This is also confirmed by 

values in the literature. Therefore, there is a need for laboratory compressibility 

measurements in evaluating rock compressibility for a given reservoir. 

7.  According to the obtained measurement results, I found the pore volume 

compressibility for a given porosity could vary widely according to rock forming 

minerals and/or porosity structure type. Therefore, pore volume compressibility 

depends not only on porosity value; it is also influenced by porosity structure and 

mineral composition The pore volume compressibility is a parameter which is 

associated with large uncertainty. Besides pressure and rock type, it depends 

strongly on porosity and it is subject to hysteresis if the elastic stress  limit is 

exceeded. Therefore, more investigation of pore size and porosity  structure and 

mineral composition is necessary to consider their effect on the pore volume 

compressibility.  
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8.  The measurements I performed in this study on samples of various limestones and 

sandstones confirmed the theoretical framework of poroelasticity theory. As an 

example, Sample  Zs-005 demonstrates typical elastic behavior with no irreversible 

change in the internal structure of therock. This is supported by the same values of 

compressibility in the second and third cycle runs. 

9.  Based on my laboratory observations, I state that one of the key questions of correct 

compressibility measurement is to reach the true stress equilibrium for the samples 

in the  laboratory in any practical time. However, the most significant volume 

changes take place in the first few minutes of applied stress. During my 

measurements, I assumed the true equilibrium is always reached. Investigation of the 

time effect on the stress was out of the scope of my work. I only point out that they 

exist.  

10.  For heterogeneous reservoir rocks,  representative samples should be collected in 

order to represent all types of reservoir rocks. Using these representative samples to 

measuring the rock compressibility will result in better characterization of reservoir 

pore volume changes.  Using the measured data and the formula that  are presented 

in this study with specific constants for the examined reservoir, compressibility can 

be estimated.  

11.  Using the same shape and type as Horne�s equation, I constructed  

modified Horne formulas, which give better compressibility estimations. The two 

modified formulas Eqns. 6.4 and 6.5 for limestone and sandstone rocks are presented 

in Chapter 6 with a detailed discussion. 12.  I developed a new rock compressibility 

correlation for limestone and sandstone rocks, based on the available published rock 

compressibility data in the literature and on my own laboratory measurements.  

13.  To increase the accuracy of reservoir engineer calculations, rock compressibility 

should be one of the routine core measurements in the laboratory. I found that 

incorporation of  accurate formation compressibility measurements in the reservoir 

performance analysis can allow for the correct partitioning of drive energies and 

estimates of remaining reserves, which can aid in the most efficient development of 

the reservoir. Reliable compressibility is essential for oil and gas reserves 

estimation, production forecasting, and for history matching. I demonstrated the 

importance of improving the reservoir analysis and the optimal economic production 

of the oil and gas reserve in Chapter 7. Applying accurate laboratory data on pore 



compressibility will allow accurate reserve estimates from early data in 

overpressured systems.  

14.  Accurate formation compressibility measurements in reservoir performance analysis 

allow: 

 the correct partitioning of drive energies 

 estimates of remaining reserves.  

These can aid in the most efficient development of the reservoir. 


