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Experimental Study and Modeling of ASP Flow in an Annulus with
Existence of the Centralizer

ZHANG Quan', WANG Zhi-ming'* , ZHAI Yu-jia', WEI Jian-guang”, JIANG Yu-mei’
(MOE Key Laboratory of Petroleum Engineering, China University of Petroleum ( Beijing)!, Beijing 102249, P. R. China;
Department of Petroleum Engineering, Northeast Petroleum University® , Daqing 163318, P. R. China;

No. 4 0Oil Production Plant of Daging Oil Field Company Ltd. *, Daging 163315, P. R. China)

[ Abstract]  Considering the complex characteristics of non-Newtonian fluid flow in the horizontal wells with ex-
istence of the sucker rod centralizer during ASP flooding, a full scale experimental facility was designed and con-
structed to investigate the effect of sucker rod centralizer on the ASP flow in a horizontal concentric annulus. The
result shows that while a centralizer is installed on the inner pipe of the annuli, the pressure drop increases signifi-
cantly and yet has a exponential relationship with the volumetric flow rate. Based on non-Newtonian fluid mechanics
theory, combining the concept of hydraulic equivalent length and the experimental data, a simple and useful model
of ASP flow in a horizontal concentric annuli with existence of the centralizer was developed. The model was imple-
mented using VB. NET and the result was compared to the experimental data. It is indicated that the model has a
good performance with a mean absolute percentage error of below 10 %. The achievements obtained is an important
foundation for the model development of ASP and oil two-phase flow in the horizontal wells, which is a significant
criterion of the optimization design for real sucker rod centralizer.

[ Key words] ASP solution power-law fluid horizontal annulus pressure drop experiment

model
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An Algorithm for Fast Computation of Large-scale
Network Reliability Bounds

YIN Xing, DENG Hong-zhong, LUO Qiang
(College of Information System and Management, National University of Defense Technology,

Changsha 410073, P. R. China)

[ Abstract] Based on the research of network reliability, because the exact computation of two-terminal reliabili-
ty is NP-complete, an algorithm for the fast computation of large-scale network reliability bounds is proposed. The
proposed algorithm is based on mincuts and minpaths to compute upper and lower bounds. At last, an example of
regional communication network is presented to compare the exact computation of two-terminal reliability, the result
is satisfied. Furthermore, example analysis result shows the efficiency of our algorithm.

[ Key words] minpath mincut two-terminal reliability



