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Research on well test model of power law fluid in quadruple media heavy oil reservoir
Xu Youjie, Liu Qiguo, Qi Shengzhi, Liu Guihong and Liu Dan

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum Universily,
Chengdu, Sichuan 610500, China)

Abstract: In the case of the carbonate heavy oil reservoir with the well developed dissolution fracture, the percolation mechanism
of dissolution fracture is different from that of fracture. The conventional well test models can not meet the needs of the well test
analysis. In the heavy oil reservoir with quadruple media. According to the basic principle of the seepage flow mechanics, the qua-
druple—media well test mathematical model based on the fracture, dissolution fracture, dissolution pore and matrix is established in
heavy oil treating as the power—law fluid. By means of the Laplace transformation and Stehfest numerical inversion, we obtained the
real space solution, and drew the well test curves of three different boundary conditions. The results show that three concaves with
different depths and widths occur in the pressure derivative curves of the quardrule-media reservoir and the slope of pressure deriv-
ative double—log curve is(1-n)/(3=n) in the stage of radial flow. The smaller the power—law index is, the greater the slope of pres-
sure—derivative curve of radial flow will be. The smaller the storativity ratio is, the wider the concave will be, furthermore, the great-
er the interporosity flow coefficient is, the ealier the concaves will appear. Compared to the thriple-media, the change of the pres-
sure—derivative curve affected by many parameters is more sensitive in the heavy oil reservoir with quadruple-media. The model is
used to guide the interpretation and study of the well test data .
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Fig. 1 Seepage schematic diagram of quadruple—media

reservoir
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Fig. 2 Pressure response curves of bottom hole in

quadruple-media heavy oil reservoir
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Fig. 3 Well test curves affected by power law index
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Fig. 4 Well test curves affected by interporosity flow
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Fig. 5 Well test curves affected by interporosity flow

parameter of dissolution fracture
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Fig. 6 Well test curves affected by interporosity flow

parameter of dissolution pore

2.4 HHEEFLRRZID

SR A A L S A R O ot 4 AR b L ) R
PEGEAFBE I /N B PR A A LUK, i
EANTHBE G SEVE RE ML AS , 70 15 ) S Rt 2k 1R )
IR A SRR i A O S —
UL LB A 5 I A 1 LA A LR 5
TSI AR B T AR A M A
A (I 7) 5 38 AL RS PR P i 8 LOABOKS , 35 =4 11
TR A (J18) o Hy TR AE R AL RE DR
AR R, BT ARE— 1 PSR PEGE 2 LL R A2 A
A2 AR B M1 (4 58 B S5 TR BE 30 23 R T 7
— P M SR SR, AR UL, A B

10°

e ©=0.05
——».=0.03

|—e—®=0.01

10°

TR UIF R Ty LS5 f

10" 10°10' 10’ 10° 10* 10° 10° 10" 10* 10" 10" 10" 10"
o R Y, f
Bl7  BEihaE TR RS L s i 4

Fig. 7 Well test curves affected by storativity ratio of

dissolution fracture
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