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Parallel computing for bottom—hole pressure in shale gas reservoirs
HRartA]:  2013-01-08 &l 2013-03-24
DOT: 10.7511/js1x201403019

ROCoRHE ] ST MUKJ) GPUEL WAt H

YL K EE A shale gas pseudo-pressure parallel computing flow simulation

HETH  EKARRIES (109320100 , EEFHEHE KL (20112X05009-006) B H .

(= AT E-mail

A R RREROR K B )i s IR A&, SE 230027

Wk T EBEERARR: BRI TR R, GAL 230027

L T EBEERARR: BRI AR R, GAL 230027

H % R RREROR K B )i s IR AR, SE 230027

Pkl T EBEABAR A B s AR E AR, SIE 230027 dtlu@ustc.edu.cn

TSk E: 68
AT RIRH: 42
S

HRAE DU M S T 5 IR A S B S5 BB R 5L ML A TUA sl e, it e U 77 ek TUR S Ish i oy i FRgetEqb . B TG
RKPIHZ BRI AR, SR FHNewnanIfe AR i 3175 21 M 240 ) 380 77 FR (R AT A i 2o 0K AR AT AA2 (VAR M AR AT AR 9 A2 IS 45 AT TH BEE IR G IR B3 TE 0, 3R T — R0
FITUA )2 T 50, K 20U 7 B U TR R 50 2 A AT R w2 9%, FIFHIGPURI AT HHEERE S, B IR ICUDARZ B B,  7E 94 /Ki3 540 CPU (3.07 GHz X4, 4
ﬁ) %ung/m%\ﬂ’]gx ss?mmﬁi W T ICASIHRE D), A0 T IR IR E . SEE0 45 RRW,  TUA R R i e A0 R ZURRE, i i1 25 m ih 26 2B R0 B ), 7EGPU
RSV IA I 4065 (g LE

& P

Considering the varying permeability and porosity of shale with pressure and of Mixed Gas"s high pressure characteristics,flow equations of shale gas
derived and then linearized introducing the pseudo-pressure.Theoretical solutions to the Multiple Hydraulically Fractured Horizontal Well (MHFHW) were prese
applying the Newman Product Principle.Finding that the theoretical solution was composed of integral and infinite sum that are highly parallel,an algorithm
proposed basing on GPU-based CUDA computation.Implementation of this algorithm on the platform with Intel 13 540 CPU and NVIDIA GTX 550Ti GPU shows almost 4
speedup, in which way fulfilling the real-time calculation of the bottom-hole pressure of MHFHW.Further,parametric investigation on the obtained results show
absorption decides the amplitude while diffusion exerts delay on the pressure and derivative curve.
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