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Model for Asymmetric Fractures

JI Anzhao, WANG Yufeng, ZHANG Guangsheng
( School of Energy Engineering, Longdong University, Qingyang, Gansu 745100, P.R.China )

Abstract: The seepage law for asymmetric fractures can be solved by the Green’s function method. According to the basic
seepage theory, the point source mathematical model for asymmetric fractures was established. The dimensionless point
source mathematical model differential equation in the Laplacian space was obtained through the dimensionless
transformation and the Laplacian transformation. By means of the unknown Green’s function combined with the point
source differential equation, and in view of the homogeneous boundary conditions for the point source differential equation
and the characteristics of the point source differential equation, a general construction method for Green’s function was
given to meet the homogeneous boundary conditions for the point source differential equation and the solution of the
unknown objective function. According to the symmetry and continuity of spatial Green’s function, the Green form of the
asymmetric fracture point source model was obtained. Finally, through the seepage mathematical model for the asymmetric-
fracture vertical well, it was verified that the 2 forms of Green’s function are consistent with the results calculated in

references and with the commercial well test analysis software Saphir.
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Fig. 1 The geometric model for the asymmetric fracture point source
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Fig.3 Comparison of calculation results from different forms of Green’s function for the asymmetric fracture
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Fig. 4 The numerical physical model for the fractured well

10”
10 an e
- o
2 10" .‘r‘/_‘_,r"' »
N . IS A o oy
2 1 .“rr"r
o’ 10 e
o s P (Cp=40, X, =0, numerical solution)
10 ak ak vos? o P (Crp=40 , x4 =0, numerical solution)
.y 4 P (Cep=40, x4y, = 0, analytical solution)
107  an Al . v Py (Cep=40 . x4, = 0, analytical solution)
3 - -4 ) 0 2 4 ’
10 10 10 10 10 10 10
tD

B 5 it S TR Spahir B HHREZRYS L
Fig. 5 Comparison between the analytical solution and the numerical calculation results with well test analysis software Saphir

3.3 MIEBEHAAITELE RN

] 6 S X FRAEEAEAS [F] AS R 53 J7 =X T B A5 5L R4 0 S RS £ 100, 2445 19 T8 VRS 3 22 000 S| B
Crp = 0.1F1Cpp = 40. BRI G1 FE$ETCIR A A, BB = 0. Green PREGESFEA SCLS NG (a; xp) B ilIT K] 6
AT LU Y, 0T XPRALAE T 5, Y RAE 0 T i R BB, SIS AN SR AR ] 53 %68 e g M -S04 52 el
R, KBS MBI RI LR B B, MR A T DR, NS5 BE R RS Rl 73 BE 5 31 I 7 A XPR AL AR A
[] PO A R 5307 2R BTSSR, ZLBE R A K TR F Xasmy = 0.6, HAUSEL 5151 6 AHIA]. A& 7 AT LA, SRS
AN P O A X AN K R SR 2 55 X6 R S S M )RR — B30, ph T LA 1, SRR [18] 45 AN S R A 0] 437 =
TG 3R, HL S L R N AR RS ZE S S35, VA SR 4E 5 [, RGBT B A& 2D /DN, B, A 2K
K, 35 TR RS A AR B A — 3. PR, FEBIFFE X PR 2448 RIS X FiR 448 B BB TR, 27 48 1 =
TR B, FEBCR A SRR A% %) 53 T3 =



432 [ E I Q= - N = 2002 4E A5 43 %
10°
] \ wo ne 2 S REERELBEDL
= Al e >
.b./.r = \\D (C =0.1, an\m_O U“equal SPaCil‘lg)
vesivenivesivesivenivesivesivesivendy D (Cp=0.1, X4m =0, unequal spacmg)
A \\D (CFD 40 xasun_O unequaj SPaCll‘lg)
v Py \\D (C =40, x5, = 0, unequal spacing )
¢ “D (Cpp=0.1, x5, = 0, equal spacing )
N \\D (Cpp=0.1, x5y = 0, equal spacing )
- \\D (Crp=40 , Xyn = 0, equal spacing )
ol il 2" 14 T T A o] T M " L 2 \\D (C 40 xasun 0 equal spacmg)

Bl 6 XIFRPLLEFIERIAR S SFIE RIS AT L

Fig. 6 Comparison of calculation results between the equal-spacing grid and the unequal spacing grid for the symmetric fracture
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Fig. 7 Comparison of calculation results between the equal-spacing grid and the unequal spacing grid for the asymmetric fracture
:I_: N
4 % B

1) ARSCRHAT Green eREUT LR AN PREE U IRECARTUIT, 25 T Green pREHIE A — BTk, JE40
T AR FR AR TR I FE A Green pRER, BIF(22).

2) A AR AREE R I B IR, e AR SCA A Green pREMFHE X5 SCHK [12] 45 169
SERAETHET R TR ZLBEFN A XS PR ALGE () I 45 R — 2L

3) R T RIBRBLLE AR ZLLE MV 5, B0 T U0 AR K00, S5 S AN SR A 3 0 o s ) e 1 77
Both 2 f2ma R, E R B TR RIRIIG BB, IIHZA 7T 28R, AN S HR RS Ja) 23 5k 4 B i8R
(14 S 1L 2R R/ I, SR FHAS S8R A 32 2

M R
result=fun_besselk0 int PAR(x)
erlu=0.577 215 664 901 532 860 606 512 09;
fa=erlu+log(x./2);
fb0=1 — fa;
temp1=0.*x;
temp2=0.*x;
sum1=0;
k=1;
fb1=0.*x;
fc=0.¥x;
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result=0.%x;

index=x<=20;

while any (any(index))

suml=suml+1/k;

fbl(index) = fb1(index) + (x(index)./2).N2*k).*(1/(2*k + 1) — fa(index))./(factorial(k)*factorial(k)*(2*k + 1));
fe(index)=fc(index)+(x(index)./2).~(2¥k).*sum1./(factorial (k) *factorial(k) *(2*k+1));
if ((max(max(abs(temp1(index)—fb1(index)))) < eps) && (max(max(abs(temp2(index)—fc(index)))<eps)))||(k==100 000)
if k>=100 000

warning("TTE LS FANEL \nY);

end

break;

end

temp1(index)=fb1(index);

temp2(index)=fc(index);

k=k+1;

end

result(index)=x(index).*fb1(index)+x(index).*fc(index)+x(index).*fb0(index);
result(~index)=pi/2;

index=x==0;

result(index)=0;

index=x<0;

result(index)=0.
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