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Abstract: The stimulated reservoir volume has become a critical technology for the development of the unconventional oil
and gas reservoirs. It is very important to propose well test models characterizing the complex fracture networks. Based on
the assumption of orthogonal fracture networks, a new well test model is proposed for the horizontal wells by the stimulated
reservoir volume considering the complex fracture networks. Laplace transformation is used to obtain the analytical solution
of the model, and the solution is validated with the numerical simulation. The effect of fracture networks parameters on type
curves is analyzed. The results show that the analytical model can successfully characterize the complex fracture networks,
and the computation is precise, so the model is suitable for the well test analysis for the horizontal wells by the stimulated
reservoir volume. There are five flow regimes for the horizontal wells by the stimulated reservoir volume : wellbore storage,
linear flow in the artificial fractures, crossflow between the secondary fractures and artificial fractures, linear flow in the ma-
trix and boundary—controlled flow respectively. The parameters of the fracture network have a great impact on characteris-
tics of the type curves, and the different parameters have influence on the different flow regimes.
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Fig.1 Schematic of complex fracture network model for horizontal wells by stimulated reservoir volume
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Fig.2  Schematic of numerical model for validation



5 Xk Ik *E 202045 H

HEATRAE (K1 2b) o Ry 1 ki G 0 25800 478 25 U 301
B, RO 2R EOR 3 He RECRE /N, DL IR
HEZW BB, HABBTASCSEOL R 1, AT
R B, A S LA 500 mY/d 5@ Fe A e, 3RS
AR TR B4 R I M 5 P X AR 7 R R R
JEBAEGEATIC AL , DA TE AR R fr v B 2k

1 HEEMRITERSEH

Tablel Parameters of the numerical model for validation
28 Wi 2 Hufi
HJZ)E T (MPa) 50 HiJ22REE (m) 40
K IFASE (m) 1300 FEA B (BY) 13
FETLBRE () 0.1 || HEBiZER(mD)  1x1073
ANLREE K (m) 140 NTREESLBEE) 04
ANTAEESZER(mD) 2000 AT 458 (m) 0.003
WA RLEEBEF (mD) 20 WAEREELLBEE(D) 04
UKL 244 5 (m/4 ) 10 WARLETRE(m)  0.001
FIRATE S (kgf/Nm?) 0.55| [ A1 B4 2% (MPa™!) 1x107*
TR B 58 0.1 THRUIHEFRE 1x107°

WA 45 50 5 B LU 45 2R (18] 3) X% HE AT
VA, BR T i T S O s, e R R W)
RI2E5N, 3% B ) B AR W &, R W S Y
B BT AT 5 T LT T e 2K 52 A 4k
FAE T AR o AR il 2R SRR
B i sh b Bax o> 5 A BrBe: 1 oy s B, 1
BEBT Bk T 52 AR RO RN T 2R TR T SRR
IHEE PR BN RN T L. O N T RGN
T BE, Vi S0 31 U A N T 2R A 2 3 A X
XHEGZ W L2 A JC R B g S B 20 172
FREL B WA R - N TR EE R
B, i T AT REETBhBE Ty i TR R EE R TR B g
1 AFAE— DR A AR W N T REER BB, IV
R B AR B B, FE TR BN U] 7 A R ) 2R

5~

10
i Vv
10°F :
> v
£
cs10'f
< Eg 0 GZQ%
Q,
= 11
1 0 — puo A
10 d — dp,,/d (Int,) A 30 B8
I O o, BUAE A AL
o dp,o/d(Int,) HfE B L
| | | | | 1 ]
10° 10" 100 100 100 100 10" 10"

[D
3 HBERMEIESRERIINRE LS
Fig.3 Numerical simulation validation results
and flow regimes division

BE M ZRME I B0, 1T S B T PR U B T S Bt 2
FERCH B o0 172 BRI B2 B, X & — Ak
RO B 2 R B B, LRSI . VoI A
P i B B, 18 0 AL B 30 B A i R LU L
2 RS S B, WO G2 P L 2 A e A
UL 1 A 26 158, 15 Jo PR R 8L g il 26
AL RN 1,
3.2 HEMBSEIHAH LN

R T AT A [ 4 X 2 ORI (R i 7, 26 % A
T B L R AR A L IR A R - N T3
U A5 T R K L T - A B AL TR R B B IRIIR N T
R R G S A SH(FR2), FLBRE 43 1 L 2%
107°,2x107,0.5,0.03,0.5, iz HH.H FE 53001 ikt
JEVEMY , B A R R AR AR AN, Hoh P 2 2 BUER A

®2 BREHKEHEMSH

Table2 Parameters of fracture networks of horizontal well
by stimulated reservoir volume
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