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Abstract - The commercial development of unconventional gas is pursued in North America because it is
more feasible owing to the technology required to improve productivity. Shale reservoir have low permeability
and gas production can be carried out through cracks generated by hydraulic fracturing. The decline rate during
the initial production period is high, but very low latter on, there are significant variations from the initial pro-
duction behavior. Therefore, in the prediction of the production rate using deterministic decline curve analy-
sis(DCA), it is not possible to consider the uncertainty in the production behavior. In this study, production rate
of the Eagle Ford shale is predicted by Arps Hyperbolic and Modified SEPD. To minimize the uncertainty in
predicting the Estimated Ultimate Recovery(EUR), Monte Carlo simulation is used to multi-wells analysis.
Also, kernel density function is applied to determine probability distribution of decline curve factors without
any assumption.
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2.1. Arps ZE4
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EA3= 18 A (decline exponent) ‘b9 71
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Table 1. Arps decline model

b D Rate relation

Exponential | b= 0 constant ¢ = g exp(—Dit)

Hyperbolic | 0 <b <1 | proportional ¢|g, = ¢, /(1+ th)l/ b

Harmonic | b=1 |proportional ¢| ¢ = q/(1+bD;t)
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Fig. 1. Using New Specialized Plot to find ‘n’” & ‘7.
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Fig. 2. Procedure for Combining Kernel Density
Function with Monte Carlo Simulation.
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Fig. 3. Production history in the Eagle Ford.
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Standard deviation Skewness
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Modified SEPD 1474.88 2.3120
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Table 3. Results of probabilistic EUR

P90 P50 P10
(MMcf) (MMcf) (MMcf)
Hyperbolic 681.70 2031.90 5744.93
Modified
SEPD 381.84 1336.43 3627.46
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NER
h  :bandwidth

K : kernel function

n  :exponent

m :sample size

g; :initial production rate

g, :production rate at time ¢

t : time
x  :random variable
Z1,%9...,T, - measured data

Yo :intercept
Ja|A 2X}
T  :time exponent
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