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Abstract

Arps decline model was the most widely used model for predicting oil and gas production at
present, but it had a high requirement for test sequences. The GM(1,1) power model was appro-
priate for the modeling forecast of multiform sequence. Based on the similarity between the Arps
decline model and GM(1,1) power model, this paper regards the GM(1,1) power model as the ex-
tension of the Arps decline model. The GM(1,1) power model was taken as the expansion of Arps
model; the GM(1,1) power model was used to deduce the predicting formulae of production and
production decline rate, and build the optimization model with the objective function that the er-
ror was minimal and the particle swarm optimization algorithm was used to solve the problem. It
is proved by examples that the modeling accuracy is higher and the range of application is wider
by using GM(1,1) power model to predict output.
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Table 1. The results of model prediction (data taken from reference [1])
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