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CARBONATE ROCK/POROSITY/PERMEABILITY/SIMULATION MODEL

The objective of the research is to analyze and to estimate the petroleum production
efficiency in carbonate rock reservoir. At present, the estimation of petroleum production
efficiency in carbonate rock of northeastern Thailand is not accurate and sufficient enough
including its actual reserve. The data from the concessionaire is limited and confidential.
Therefore, it is necessary to study the porosity and permeability distribution of carbonate rock by
using computer software specifically, the reservoir simulation model. The methodologies for this
study are as follows: 1) to compile the porosity and permeability data from the concessionaire
results, the technical, and research papers, 2) to analyze the well data using in this study, 3) to
collect the carbonate rock sample about 18 samples and measure their porosity and permeability
values at the laboratory, 4) to create the simulation model by reproducing model size
approximately 3.1x6.2x0.2 km’ composing of 10 layers with 200 cells for each layer, 5) to apply
and identify pressure, water saturation, recovery factor, formation volume factor, porosity and
permeability in each cell of simulation model, 6) to run the simulation model for checking all
parameters and adjusting them for history matching. The result of this study is 225 BCF of gas
reserve. The economic analysis result is 10% investment risk with 20% interest rate of return.
The developed reservoir is produced gas along 20 years starting with 92 MMCF/D of the
production rate and declining at 16% per year until 20" year that gas production ceased. The
benefit of this study will improve the knowledge of reservoir simulation model including the
ability to use the software for approximating the efficiency of petroleum production in the

northeastern Thailand.
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	Figure 3.1  Coring Machine is the instrument that used for drilling the rock samples
	with cylinder shape.
	Figure 3.2  The specimen shape is cylinder. The specimen size is two inches long and
	one and a half inches diameter.
	
	
	Table 3.1  The volumes of the matrix cup billets that are used with the porosimeter.  The volume of the billet removed should be approximately equal to the pore volume of the samples test.
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	Figure 3.5  The overburden poro-perm cell instrument is used for testing the specimens
	to find permeability value.
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	Figure 4.1  A mass balance on the gas phase is shown the detail about mass in,
	mass out and mass accumulation.
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	PROSPECT ECONOMIC EVALUATION
	
	
	1st year @ 2000: 2-D seismic investigation 300 kilometers

	Table 5.1  Total production rate of five wells is received from simulation process in the chapter 4.
	
	
	-Well drilling & completion development well (MMUS$ / well)10


	A=Year
	
	
	B=Gas production per day (MMSCF/D)






	C=Gas production per month (MMSCF/M)
	
	
	
	
	
	F=Gross revenue sale income (MMUS$)
	
	G=Royalty sliding scale 6.25 or 5 percent of gross revenue (MMUS$)
	= F*0.0625 or 0.05





	H=2% escalation factor
	
	
	I=(2-D seismic investigation cost * distances of 2-D seismic) + geologic survey+ special bonus
	J=3-D seismic investigation cost * area of 3-D
	K=Number of well * Intangible cost 80 percent * well cost
	L=Number of well * Tangible cost 20 percent * well cost
	M=Pipeline cost * pipeline length
	M,N=Investment cost is tangible cost 100 percent



	P=Total cost  = I+J+K+L+M+N+O
	
	
	Q=Depreciation rate 20 percent of tangible cost (straight forward 5 years)
	S=Total allow expense = (Total Q) + R
	V=Income tax (MMUS$) = U*0.50
	W=Year

	X=Gas production per day (MMSCF/D)



	AA=Gross revenue = F
	AB=Capital cost (MMUS$)
	
	
	AC=Operation cost (MMUS$) = O
	AD=Royalty = G
	AE=Income tax. (MMUS$) = V
	AF=Annual cash flow = AA-AB-AC-AD-AE
	AH=Discounted factor
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