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Abstract

Shale gas development in United States led to a global shale gas development boom. Canada and
China are developing and producing the shale gas. Development of shale gas will influence the
global natural gas market. Based on analyzing the resources, technology and economic factors that
influence the effect of shale gas development and referencing the economic evaluation method for
conventional oil and gas, this paper established shale gas development economic evaluation mod-
el based on NPV method. We choose 115 wells with more than 11 months production period per
year individually from 2011-2014 in Pennsylvania as evaluation sample, which can be divided into
P1-P4 grade according to the EUR characteristic. Using the first four years of real output, price da-
ta and forecasts about the future price and output, this paper calculates the output of the devel-
opment cycle; and through the analysis of the various inputs of shale gas development in Pennsyl-
vania and charges, we can predict the monetary input. Finally, we can utilize the input and output
parameters to calculate the net present value (NPV) index of wells in different production grade.
And the sensitivity analysis was carried out on the gas price and operation cost to discuss the
economy of wells in different scenarios.
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Figure 1. Shale gas economic evaluation system
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Table 1. Average annual decline rate of shale gas wells in the first three years
xR 1 RESHR =G~ FIERE

LA 5 2 4F 34
PR 35% 23% 21%

Table 2. First three-year production of different grade wells (million cubic meters)
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IR P1 (10%) P2 (20%) P3 (40%) P4 (50%)
EUR 59 110 167 289

Table 3. Single well engineering construction investment value of different litera-
ture [6] [7]
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Figure 2. Production decline law of different grade wells
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Figure 3. The relationship between U.S. natural gas wellhead price and Henry Hub
natural gas spot price (unit: dollars per million Btu)
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Table 4. Single well operating cost value of different literature [6] [8] [9]
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Table 5. Shale gas development basic data table in Pennsylvania
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Table 6. NPV calculation results in baseline scenario
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Figure 4. The impact of operating cost on the NPV
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Figure 5. The impact of gas price on the NPV
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Table 7. Marcellus developed area average well EUR’s (% Total Area)
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Figure 6. Marcellus wells outlook of different tiers in differ-
ent scenario in 2025
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Table 8. NPV calculation results in learning effect scenario
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ISR P1 P2 P3 P4
NPV 2,227,484  —323,826 1,753,237 5,704,873
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