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A Model for Predicting Leak-off Pressure in Permeable-Sandstone Formations

Zou Deyong' , Zhao Jian' ,Guo Yulong' ,Fang Manzong® , Guan Shen’

(1. School of Petroleum Engineering, China University of Petrolewm ( Huadong) , Qingdao, Shan-
dong,266580, China;2. Zhanjiang Branch of CNOOC Lid. , Zhanjiang, Guangdong,524057 , China)

Abstract: In order to predict leak-off pressure in high-permeability sandstone formations and ensure
drilling safety,through analysis of the flow characteristics of drilling fluid in mud cake zone,invaded zone
and in-situ pores,two calculation models for predicting leak-off pressure were established,with or without
mud cake on wellbore,according to the constitutive equation of plastic fluid and capillary percolation theo-
ry. The leak-off pressure of Well Yacheng 13-1-A15 was predicted by this model, the results indicate that
leak-off pressure equivalent density was 0. 613 kg/L in the case of no mud cake on the wellbore;the leak-
off pressure equivalent density was 1. 21 kg/L. when mud cake formed on the wellbore with the thickness of
1 mm and permeability was less than 4 X 107> D. Lost circulation did not occur in the drilling of Well
Yacheng 13-1-A15 through adoption of Versaclean high temperature oil-based plugging drilling fluids with
a density of 1. 10 kg/L. The prediction model for leak-off pressure could provide a theory basis for safe
drilling in high-permeability sandstone formations.

Key words: permeable loss;leak-off pressure; high permeability formation;drilling fluid; mathematical
model; Well YC13-1-A15
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Fig. 1  Leak-off pressure without mud

cake on wellbore
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Fig. 3 Leak-off pressure with mud cake on wellbore
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