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Fracture parameter optimization of large hydraulic
fracturing based on the fine geological model

Gou Bo,Guo Jianchun

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

Abstract ; The key geological factors determining fracturing effect in north Z23 ultra-low permeability reservoir are ana-
lyzed based on the fine geological model of reservoir established by using the Petrel software. According to the key geolo-
gical factors(reservoir thickness, permeability ) , the target layers of sand unit 1,2 and 3 are classified into four types.
Fracturing parameters of eight reservoir types are optimized by using numerical simulation and ENPV methods based on
the fine geological model. The results show that the fracturing parameters vary greatly for reservoirs with intense heteroge-
neity. To obtain ideal productivity,long fractures are needed for the low permeability reservoir, while fractures with high
flow conductivity is needed in reservoirs with relative high permeability. Field test shows that the hydraulic fracturing with
fracture parameters optimized by using this method is effective.
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Fig. 1 Thickness map of the main pay zones in north Z23 area
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Fig. 2 Permeability map of the main pay zones in north Z23 area
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Fig. 3 Statistics of formation factors in the main pay zones in north Z23 area
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Table 1 Optimized fracturing parameters in north Z23 area
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Fig. 4 Schematic diagram of the equivalent seepage model

Ap,., Ap; 73BN AERUR GE IR 2 Ak T2 HE B R S8 TR 2
PUE RG22, MPa; Ax 4 &A1 ZLEEMAR RE .,

[, i 2 a0 iy AU A5 2 T AR E R
it VR (£ 2) o

3 RIMERRESHAA

AR S AR Y, R SR (9 e 07 1, e
AR SR & (REESE K L U AE ) ) X Rt
FEHR AR ] I 2% P 2R TR S I B S U
5T A, R A BUE NPV IR REES R

3.1 HEHEMLRTT R

R A8 DX R ek 7T S5 A A R0 R 2R 24 v K B A
L EER LA 55 K R 0.18,0. 23,0. 28,0. 33,0. 38 Fll
0. 43 FSANOMN AL 5 HR 4l DX B 56 10 S 95 59 3 Tt
FEAE, YEH 10,20,30,40 1 5S0um® + em T4 2% B4
b, R HEE K LRI A 4% T U e ) P 4 & 4 S g4k 30
Fhr AT A
3.2 KABESHML

VI —Hbd — it )2 AV I 723 — 424 g f5i), e R 24
BRI 2 i, 723 - 424 FF b et 8 /)
2, MR SR 83,8 m, FHRBIEE K 1,19 x 10 um®, b
JRZRECH99.76 x 1072 pm® + m,J§ T—W4— K821
BRI FELERE ARG 20 b A A rh e B AR Rk T
BB R AN T 28485 , Fe BB AT 28115 30 41
PABESHUL BRI E T B S

YRR 2 S0 #a

G MG B 7 0 — 28 e
B D | 1 N, 4 BB, JE T 3 A BB
LSRN TAAERS A TR, DI 24 3 AR A
PSR SR 3 40 R R T RS RO, M
S 1, 76— SFUAE T R T, R REBA 46 K I
ST 4564 Hofh 0. 33 HEANE 0. 38 1, 17

xR2 FEBSERNEHEE
Table 2 Output of history matching

3.2.1

JELha Hb 2 ) R B 1.2
JEM B/ (g + em ™) 0.766 7
HoJZEURTEE/ (mPa - ) 1.13
SR R AL 1.197
JEih R4 280/ (10 *MPa~") 13.49
WZKERE/ (g - em ™) 1
Hu ARG/ (mPa - s) 0.37
Hb AR AR R B 1.1
HuJE K 45 2%/ (10 *MPa™!) 4.3
ARG Z B/ (10 *MPa ") 5.65




5 6 1] AU A B TORS A0 SRR ) R TR R EE S UL 813

7000
6500
<
L]
=
jd’: 6000
ey
BR
5500 F == 10 pm*cm === 20 pm*cm
30 pm*cm === 40 pm*cm
== 50 um*cm
5000 L L L !
0.1 0.2 0.3 0.4 0.5

E-3:4
KIS REESHOT Rt i i 5

Fig. 5 Influence of fracturing parameters

on cumulative oil production
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Table 3 Cost of fracturing operation in north 723 area
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Fig. 6 The NPV in different fracture parameters combination
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Table 4 Large hydraulic fracturing operation in north 723 area
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