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Optimization of high—energy gas fracturing technology
for deep tight gas reservoirs in East China Sea
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(1.CNOOC EnerTech—Drilling & Production Co. ,Ltd. , Tianjin City,300452,China;
2.China National Offshore Oil Corporation , Ltd. ,Shanghai City,200335, China)

Abstract: An optimized high—energy gas fracturing technology was proposed to solve the difficulty on the stimulation of the
deep tight gas reservoirs in the East China Sea. Temperature—resistant potassium perchlorate was preferred as the solid oxi-
dant and temperature-resistant epoxy resin was used as the polymer binder. Addition with the use of high temperature-re-
sistant rubber, sensitive agent, curing agent and other materials, the high temperature—resistant propellant was made by us-
ing a slurry casting process. The propellant could withstand a high temperature about 200 °C for 48 hours. According to the
non—Darcy gas flow productivity formula and the multi—crack model after high—energy gas fracturing, the gas well produc-
tivity and production—increasing ratio model after the fracturing were derived. The correlation between the gas well produc-
tivity and fracturing parameters was analyzed. Fracturing mode with both built—in and sleeve—type propellant were opti-
mized for different propellant parameters. The “TCP-HEGF-APR test” integration process technology has been formed in-
novatively. It greatly saves 50% working time, reduces reservoir damage and improves the safety of the downhole work with
string tools.

Key words: tight gas reservoir; high—energy gas fracturing; built—in propellant; sleeve—type propellant; deep layer; East
China Sea
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Tablel Parameters for Gas Well A in East China Sea

SREWEANL SHUE ZREWMEAL S
SHLBE(m) 4336~4 341 HbJZ R (°C) 156
LB (%) 7.4 HEZE24E (m) 150

BiEF(mD) 0.74 FEIRA:42 (m) 0.107 95
A B (kg/m?) 2 500 R EAE (m) 0.157 1
1 [CAs A (MPa) 47 000 SHLALE (FL/m) 16

e/ 4 0.25 LA (m?)  0.000 117
HbJZ R J7 (MPa) 42.5 RS E (kg/m®) 1030
%4 77 (MPa) 75.2 LB E 3 8

b R b R R AR i, IR A K e R
TGS F T %

PR UL S (J&] 1) T A A SO R e 53
HE M B AN B 38 2 B A OG, i iz 4 51 5.00%
10° m*/d VA &5 & =S, Ik, M8 S 500
3,4 F15~8 45T, HARAE K 243 | 7R 1A 31 8, 7 A1 6 m,

7.50
x 35K RUGE ARG x SN GE N
TO0 T w6mse o 7424 o 82 B4 g b
~ 6.50 | iox
2 e 2 3o
-5 6.00 F ¢ b
S 550 F g f £
= X
= 5.00 ‘ i =
X
450 1 -
% 400} t
3.50 F !
3:00 ! L L !
0 5 10 15
A K (m)

Bl FiEASHFSESHREKEMHEMMEXE
Fig.1 Correlation between gas production rate and fracture
length of Gas Well A in East China Sea
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Table2  Simulation result of Gas Well A fractured with

build-in propellant in East China Sea

kT AME S kB k2 WREE aER sk
(kl/kg)  (mm) JEZEH H(kg) S1(MPa) H () JE(m)
55 77.4 5 2.0
60 79.8 7 3.9
670 95 L
65 82.0 8 5.6
70 84.3 8 6.9
40 80.2 3 4.1
45 83.9 3 6.4
960 95 L
50 87.4 4 8.3
55 87.4 4 8.3
35 77.2 4 1.1
40 80.8 5 2.9
670 67 L
45 84.0 7 43
55 90.2 8 6.5
25 79.2 3 2.1
30 84.6 3 4.4
960 67 H
375 91.8 5 6.8
55 106.6 8 10.0
110 76.4 8 22
115 77.8 8 4.4
670 95 fi%
120 79.1 8 6.4
125 80.4 8 8.1
75 77.7 8 4.4
80 79.7 8 73
960 95 fi%
85 81.7 8 9.8
90 83.6 8 12
62.5 77.0 3 1.7
65 78.0 8 2.8
670 67 1%
67.5 79.1 8 3.7
70 80.2 8 4.6
425 78.0 6 2.7
45 79.6 7 4.1
960 67 1%
475 81.1 8 53
50 82.7 8 6.5
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Table3  Simulation result of Gas Well A fractured with
sleeve propellant in East China Sea

kZiF HME RBEER kZ WEHE RAERL RsEK
(kJ/kg) (mm) %Y H(kg) S1(MPa) &(5K) E(m)
12 77.3 3 1.4
345 1147 3 3.5
670 124 i
57 135.8 3 49
76.5 1459 5 6.1
9 79.6 3 1.8
30 140.1 3 4.0
960 124 i
51 173.4 3 5.9
72 191.7 4 7.7
11.7 715 3 15
325 1164 3 3.5
670 112 i
546 1412 3 49
72.8 1519 7 6.0
7.8 74.4 3 1.7
26 135.8 3 3.8
960 112 L
429 1716 3 5.4
61.1  194.1 4 7.0
21 71.7 3 24
39 98.5 3 42
670 124 %
585  114.0 3 55
76.5 1213 5 6.8
15 78.7 3 3.0
315 109.0 3 49
960 124 i
495 1384 3 6.7
66 158.9 3 8.0
19.5 76.4 3 23
35.1 96.9 3 4.1
670 112 fi%
494  110.8 3 5.1
65 119.9 5 6.4
14.3 78.4 3 3.1
299  109.0 3 49
960 112 fi%
454 139.6 3 6.6
61.1 1625 4 7.9
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