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The cumulative gas produced Gp can be expressed in terms of the cumulative gas-oil ratio Rp and cumulative oil produced Np by
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A more suitable form of the MBE can be determined by introducing the concept of the total (two-phase) formation volume factor 𝐵𝑡:
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Note: for the simplicity, assuming no water or gas injection gives:

[image: ]






Problem 1 :
The Big Butte field is a combination-drive reservoir. The current reservoir pressure is estimated at (2,500 psi). The reservoir production data and PVT information are given below:
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The following additional information is available: 
Volume of bulk oil zone = 100,000 ac-ft. 
Volume of bulk gas zone = 20,000 ac-ft. 
Calculate the initial oil-in-place. 
Solution: 
Step 1. Assuming the same porosity and connate-water for the oil and gas zones, calculate m:
كذلك بما انه Bo اصغر من Boi اذن الحالة هي under bubble point علما انه استخدم قانون الطور السائل Bo وليس Bt ذلك لأنه يقوم بحساب N وهي في الظروف الاصلية فقط سائل حيث لم يكون هنا غاز (أي انه يقوم بحساب حجم النفط وليس الغاز).
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Step 2. Calculate the cumulative gas-oil ratio 𝑅𝑝:
[image: ]
Step 3. Solve for the initial oil-in-place by applying Equation (2.20):
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or (we would not need to Rp)
[image: ]
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Problem 2 :
A combination-drive reservoir contains 10 MMSTB of oil initially in place. The ratio of the original gas-cap volume to the original oil volume, i.e., m, is estimated as 0.25. The initial reservoir pressure is 3,000 psia at 150°F. The reservoir produced 1 MMSTB of oil, 1,100 MMscf of 0.8 specific gravity gas, and 50,000 STB of water by the time the reservoir pressure dropped to 2,800 psi. The following PVT is available:
[image: ]
The following data are also available: 
𝑆𝑤𝑖 = 0.20 
𝑐𝑤 = 1.5 × 10−6𝑝𝑠𝑖−1 𝑐𝑓 = 1 × 10−6𝑝𝑠𝑖−1 
Calculate: 
a. Cumulative water influx. 
· with Cw+Cf
· with just Cw
· without Cw+Cf
b. Net water influx without Cw+Cf .



[bookmark: _GoBack]Solution: 
Because the reservoir contains a gas cap, the rock and fluid expansion can be neglected, i.e., set 𝑐𝑓 and 𝑐𝑤 = 0. For illustration purposes, however, the rock and fluid expansion term will be included in the calculations. 
Part A. Cumulative water influx. 
هنا سيتم استخدام معادلة الطورين Bt لأنه ذكر the original gas-cap volume  أي اصلا يوجد قبة غازية بمعنى اخر الحالة under bubble point في الاصل.
Step 1. Calculate cumulative gas-oil ratio 𝑅𝑝:
[image: ]
Rp هي ليست محددة بقيمة Rsi ذلك ان Rp هي الغاز الحر المتراكم المنتج وليس الغاز المذاب في النفط علما انه بمجرد فصل الغاز عن النفط سوف تتغير خواص المائعين بسبب تغير تركيب الخليط.
Step 2. Arrange Equation below to solve for We:
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We = 413, 848.75  bbl with Cw+Cf
[image: ]
We = 417,131.2  bbl  with just Cw 
[image: ]
We = 417700 bbl  without Cw+Cf 
اذن كلما تجاهلنا توسع الماء وجسم الصخرة سوف يكون الماء الداخل الى المكمن اكثر.
Neglecting the rock and fluid expansion term, the cumulative water influx is 417,700 bbl.
Part B. Net water influx in case without Cw+Cf :
[image: ]
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