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Analytical method for parameter optimization in hydraulic fracturing
MA Xin-fang
(MOE Key Laboratory of Petroleum Engineering in China University of Petroleum, Beijing 102249, China)
Abstract: An analytical method for optimizing fracture geometry size was presented, which can obtain the maximal dimen-
sionless productivity idex(PI) considering the limited proppant mass. The analytical expression considering the dimensionless
PI, dimensionless fracture conductivity and fracture length was given, by which the optimal fracture length and the maximal

dimensionless Pl can be calculated. This method is more simple, more convenient and faster than simulation. The calculated

results show that there is only one optimal fracture length corresponding to the maximal dimensionless PI when the mass of in-

jected proppant is fixed in known formation.
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Fig.1 Sketch map for reservoir and vertical

fracture model
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Table 1 Calculated results for different proppant mass

TERFRE  Cpita Coll®  EHEHE i3
m/t f/ME ok CFRav/m B

6 0. 084 13477.09 90. 75 0.475

9 0. 126 20215. 63 111. 15 0.525

12 0.168  26954.18 128. 35 0. 568
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Table 2 Calculated results according to different

reservoir permeability

MBS Coll9F Coll 9 JRIEREE 1, 100

107 M okt CFKaym gk
0.2 0.316 50539.1 175.74 0.690 0.138
0.5 0.126 20215.6 111.15 0.525 0.262

1.0 0.063 10107.8 78.59 0.444 0.444

MR T FIEE 2 BHEARORE , € B BUE T
YAElE 2 iR IBUERE LA, BEITE LR AT T, €,
FICH AP A8 T, AFAER —— R BLR AR X 1 W
PEERIE x, HICINWA 488 J,, Z A7 A E— f
R REE R BE AR 88 T, ok,

N 2 B AT LR A A SRR — E A1
OUT )2 BB AR, 15 21 Y fe (R R 48 U, 2
BN R R Bk, AL G KB &
HJZ A AR 4 | w5 i )2 R A T4 B WL AR — B
(IR, 32 9538 AR, 745 3] 0 B AR TE IR A= 77 18 5
MU AHBER S T A IR R e k), BEE
B AR BRI 0, X Ul A 28 ad ok ) SRR B
BHE RA BRI 1,

N T BRUELEAN R OL T T 0 B BB I XS
IVAESb SES R/ SV (=54 € S NI v 1 L4 N I R A
ARG TR A = 158, (8 3 JEAEH




%3545 % 1M

I #45  R N R LA B A R AT Ir ok - 105 -

JRBIEZRH 0. 5x107 wm?® WA [ 324550 o i 2R
BERJE IO A PR B R R R

0.58
g wal /‘/(-—A—-\‘\‘\‘
= L
£ 0.50F
H L
= 0. 46
E Pl —— m=6+t

—a— m=9t
0.42 _ —— mEl2t L
40 80 120 160
P Kx:/m

B3 AREXZEFNRETx, 5J, HXE
Fig.3 Relation between calculated x,; and J,,
for different proppant mass
Pl 4 JE SR BT R 9 ¢ PR 22 3 R T
4 24 I 5 0 P U AR P R B S R AR

0.75

B r.,.—l—l.—l—l_._“

i /Hﬂ‘:_ k=0. 2X 10 pum?

—e— k=0. 5% 10 um?
—a— k=1.0X103um?

FHKATHR,
(=) (=)
a2

e
-~
o

L 1 L 1 L 1 L L L I
0 3540 80 120 160 200 240
YK /n
B4 AEBBESEZXETx, 5J, HXE
Fig.4 Relation between calculated x, and J;,

for different reservoir permeability
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