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Optimization strategies and adaptability analysis of shale gas
reservoir stimulation in western Chongqing Block
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Abstract: The distribution area of deep shale gas blocks in Luzhou—western Chongqing area accounts for 86% of the south-
ern Sichuan Basin, and the Ordovician Wufeng Formation—Silurian Longmaxi Formation are the main reservoirs for further
large—scale production of natural gas. However, the reservoirs in the western Chongging Block faces many geological chal-
lenges , including thin reservoirs, “dual sweet spots”of geological engineering converging in the same layer, poor connectivi-
ty of pores and fractures, large burial depth, developed fault systems, and harsh geostress conditions. Based on the geologi-
cal and engineering parameters of the wells fractured in the block and combined with the theory on shale gas fracture—net-
work fracturing, big data analysis was adopted to develop optimization measures for the fracturing process to meet different
geological challenges. These measures included high drilling ratios in the first layer of the first sub—member in the first
member of Longmaxi Formation (Longl "), great fracturing fluid intensity , short cluster distances, high proppant concentra-
tions, high pump rates, and temporary plugging and diversion. The adaptive analysis of the fracturing parameters in the frac-
tured wells was carried out to verify the feasibility of those measures. On this basis, a template of fracture—network fractur-
ing parameters suitable for the western Chongging Block was put forward and applied in the field for fracture—network frac-
turing. As a result, the fracture complexity and stimulated reservoir volume of a single well were increased by 60.59% and

38.3% respectively compared with the earlier three clusters of wells, and the overall production was high. The single-well
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test productivity grew by 68.67%, and the cumulative production was enhanced significantly,laying a foundation for the effi-

cient development of deep shale gas reservoirs.

Key words: shale gas; efficient development ; reservoir stimulation ; adaptability analysis ; fracture—network fracturing; west-

ern Chongqing Block
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Fig.1 Comparison between shale gas reservoir thicknesses in
Longmaxi Formation of Changning—Weiyuan,
Luzhou, and western Chongqing Block
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Tablel Comparison of reservoir characteristics between typical wells in each layer in western Chongqing and Luzhou Blocks
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wells in western Chongqing Block
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2L BB 20 60 m, FARHERE M 18 m*/min &
P T B 4% 720 28 M TR /K R AR b i e T
PR TR AR A T L A s T
TR AT T S IR RS 40, DL A
Wi RGeH R KB IR B, R B T PRUE s b o,
JE AR TR A/ o B, 1%F 65 °F X5 Wi
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Table4 Implementation of Z203H1 platform after optimization
of drilling and completion parameters

A Je—t Je— 0 AR FRR ey T
e By Bl Bl smpEE #/ SREE HERY

m  F/% JF/m (mPm') m (tem™) (m3emin!)

7Z203H1-11593 92.53 1474 40.37 741 2.5 18~20
Z203H1-2 1500 98.67 1480 41.1 751 29 18~19
Z203H1-3 1428 97.23 1388 41.8

A X e — | R R R R b
SRt T HE SRR 3 R 1) T 0 P A R S
Z203H1 BT C IR B HA 4 (3R
5): D2 4E A2 7% 15 B 1 40 3 R i L 3 71 60.59% ,
SHiH 2RI R A AR Y, @F BT
SRV 8 3 0 i, 371 38.3%, ST L M 3L A
FeF. QW H =5 3 AT 258 4 42
151 62.3% F175% , V- Y42 55 68.67% . D 2 2020 4F

7.38 2.89 19~19.5

RS 7203H1 FEEEHACEHERTEERXT L
Table5 Comparison of evaluation results between Z203H1
platform and earlier fractured wells

. ) W REOTE WA
H2% H5 e , i}
EZRE SRV/(10°m?)  (10*m3-d™")
7203H1-1 0.27 241.2 20.3
7203H1-2 0.28 257.2 23.1
7203H1-3 0.27 245.2 23.7
ZHEI
7202H3-2 0.28 256.2 19.7
7202H2-2 0.27 239.3 6.15
7205 0.25 288.7 12.5
7206 0.15 223.2 9.26
A 7203 0.16 246 21.3
3
Z202H1 0.15 135.6 14
Z201H1 0.22 112 10.56

1HH,ZFEEHTA150d, Y BB &R
1.948.1x10" m?, 1fij DX P 115 81 S it S AH [ e 1] P ~F- 2
R 641.2x10° m*, H HETC 4™ 1~2 a, R
RN 1291.4x10° m*, T4 SR T 2800 B4
&N . AN R R R BT
SRV 85 7 WA it A RR 55 iy 4] 2 0 O B AR Y, (R
[ #E H 10~15 m 4 2 7~10 m, KR IG 38 1 %% [a] 1
S, IR 1.5~2 Um 2 TFE 2.5 Um A |,
SEEL T AR R R R A — 2D 3 LIRSS T
)l =K UB L RN 105 B 1193 N o 3 [ ERN = | R
JE Rt T HE B AR A 1 T AR EIE R A A
TP X DUA I 8T, 8 T — 2k
SR, IR AL 295 T JE Al

3 3 3 T U P DX M ST SR, DA A i P DX B
e 25 fith )2 P2 O v U e SR A e — |1, FLA% i i
B Wi S R G0 5 MU T 45 By I 244 B e 25 Bk
B, AR PR AR T e — R R TR
PR IRIEE | b R B | i T HE A R R S RO
PG T LA 5

3 BRI FE S HGE N E AT i
X R AT AR R e — Al ORI T 90% , ]
T 249k 40 m®/m , SR () BE S I AE 10 m & DL, i
W03 BE AR T 2.5 Um, it T HE AR T 17 m¥/
min, B 3§ 0] T2 R0] il 4 1 B St /8 A 1 Ak vt
IS ZARE, TE Z203H1 F- 4515 3 3 F I E
P45 Z= AR DI, BABE SRV 45 DI K, s A
TR 2 00 5 20 1T 55645 30 4R T T4t H 7 2 R
RO .
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