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Practice and cognition of shale gas horizontal well fracturing
stimulation in Jiaoshiba of Fuling area

Wang Zhigang

( China Petroleum & Chemical Corporation ,Betjing 510240 , China)

Abstract ; The application of advanced fracturing technology greatly increased shale gas production of pilot well group in
Jiaoshiba of Fuling area,and improved commercial development of shale gas in China. Based on the analysis of shale res-
ervoir architecture and geological characteristics , the brittleness and fracturability of reservoir rock were evaluated through
rock mechanics parameter testing and mineral composition analysis. Shale in Wufeng-Longmaxi Formations is character-
ized by good organic matter type,high gas content and high brittleness index. According to the idea of “complex fracture
network + main supporting fracture” , and aiming at enlarging the volume of fractured shale reservoir, we selected most
suitable materials for fracturing fluids, optimized fracturing design and related technologies,and determined the technolo-
gical methods for fracturing of the pilot well group. Finally,a set of optimal staged fracturing technologies were developed
and applied to the horizontal wells in Jiaoshiba of Fuling area. A total of 26 wells were fractured and obtained high open
flow of gas in the range of 10. 1 x 10* ~ 155. 8 x 10* m’/d, verifying the effectiveness of these fracturing technologies.

Key words ; Horizontal well , multi-stage fracturing,shale gas,Longmaxi Formation, Silurian, Jiaoshiba area
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Sketch map of geological characteristics of shale in Wufeng-Longmaxi Formations in Well Jiaoye 1
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F1 ET1 HHIER - ZE5EREH2330.5~2 414.5 m g25 X - THITEE
Table 1 Whole-rock X diffraction analysis data of cores from interval 2 330.5 -2 414. 5 m
of Wufeng-Longmaxi Formations in Well Jiaoye 1
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Fig. 2 Composite histogram of shale in Longmaxi Formation of Jiaoshiba area
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Fig. 3 Relationship between brittleness index and fracturing fluid system and fracture geometry
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Table 2 Three-dimensional fracture parameters under different

fracturing scalein Wufeng-Longmaxi Formations

Vi &34 UK/ . s
ettt VPR SRS g s/ m
1 400 240 200 54 60
e 1 600 270 220 54 64
T 1 800 290 240 55 75
2 000 310 265 65 80
1 400 220 170 43 81
——_ 1 600 235 185 45 90
e 1 800 240 200 45 93
2 000 255 210 41 9

FRZL AR 25 S AR 1 400 ~ 1 800 m’ I},
FUBEPHER N 260 ~290 m, SZHEPAEK Ry 195 ~ 210 m,
T PABERD R 50 ~70 m 3l 2 R Bk i R

3.2.3 EZEMHEIK AL

FEAE S U R R, e P BEL /K A4 R Fn 2k
PERZIA R o B BE A A4 o R s R okl
LM AT TR R BE N ) 48l e vk B S B
JrE i A ) S R AE . S BE K BE DT 9 0.1% ~
0. 2%y BEA JC — J10 =% SRFR -1 +0.3% By 7 +
0. 1% A HIZR +0. 02 % IH L7, PIFPIsBH KK F 3R
SRR IR AGRE 3 ~ 12 mPa - s JHBHA 50% ~70% , 7K
PRI TRV, i FE R LR TR LT oK o RMIEICTT 2 0. 3 %SR-
FR-CH, +0.3% /28 Bh 5 + 0.15% & & 3305 +
0. 05 %0 Kl £ 15 551 +0. 02 % YA ] , e B 4 (4 TR AR WL
K 30 ~35 mPa - s, BHWPRE )58, B TOKAL, oAk .

T b TUAARIZ S I 1 R 52 MPa, SR ST 57147t
TR RE ey, I A2 DB K b s 2L T 25 oK, A
MR BB R 1.6 g/om® MRS BEAD 21k BB AT
W AEFG T 52 MPa Z640 T I RAK T 5% , T
e f17E 20 p,m2 cem Db, T EELAE B T EE S,
PEFERIAR 100 H L HEEF +40/70 H X5 +30/50 H
SCHERVEH G, BEAT R o 8% S AICR

3.2.5

A E NS pUCE R R AR, B EIF 2%
JAARSE 4 B R 406 T, % T2 B AR L o 3R
o BRI AR A VUM X A UK I 23 B
P 280 By 3, b TR L SRS AL - R8T 2
PRAEAS A TR 5282 B B AT 250 36t o 11K I T] DR HE 2 9 T
A ERE G R SL A AT — MR 28, iR T
FeJE R A%

4 IRVFH 2P BT REOR SR

4.1 ERBEIHR

UL 2014 425 350 5 A WU IX 015 SR
JFEZEAA 26 HH. I HAUR A K” AR RS
BFEKOF-BEKJE 1000 ~ 1 500 m, R FH4% ¥ 1 st A1l
HAEIE JRA RS, LK AKCEB 2 2 JTR 5,
SHF7KFEBE 1000 m K, B2 i it 24 288 m?,
FAE bR N 830 m’, BRSO 58.5 m® LB
SRR 1 712 m? XEF KB 1500 m K
HFER N 31 347 m’, AHF R 947.6 m,
FESERP RN 52.3 m® BB 1 760 m®,
R T 25003k 3,

SBEIZL



5533 F AR R AT I DX A SUKP I R S B S AR 429
*3 20 OEEHHAKEISH
Table 3 Fracturing operation parameters of 26 wells

Finss KB /m Bt S E/m’ SR/ m? - B B i /m® -4 A B i/ m®

IHF 1 000. 00 15 964. 80 29 276.70 64.4 1951.8
1 -3HF 1 003. 00 15 989. 30 23 170. 10 66.0 1544.7
7 -2HF 879. 50 13 874. 10 22 465. 90 67.2 1728.1

4HF 1 197. 69 15 647.59 2 386.9.90 45.0 1591.3
1 —4HF 1 007. 20 13 648. 00 22 661. 00 49.8 1745.2
12 - 1HF 1344. 14 16 821.00 29 232. 80 51.3 1827.1
12 -2HF 1371.16 20 1 255.50 28 975.02 62.8 1448.8

3HF 1 398. 00 17 1015.43 28 627.50 59.7 1684.0
11 -2HF 1418.62 14 515. 60 25 482.20 36.8 1820.2
10 -2HF 1 442.00 15 703.76 33 675.40 46.9 2245.0
11 - 1HF 1 451.00 17 945. 50 30 335.70 55.6 1784.0
13 -2HF 1457.70 18 968. 30 3 440. 60 53.8 1911.2
6 -2HF 1477.00 15 773.30 28 621.70 51.6 1908. 1

2HF 1 458. 31 18 778. 41 30 963. 20 43.2 1720.2
8 —2HF 1 499. 00 21 961. 44 39 648. 80 45.8 1888.0
1 -2HF 1 504. 21 22 1 161.07 40 236.70 52.8 1828.9
4 -2HF 1 504. 54 18 875.90 27 905. 50 48.7 1550.3
8 —=3HF 1 542.00 19 919. 25 31 872.90 48.4 1677.5
13 —-3HF 1 558. 64 20 1 166. 10 33 094. 10 58.3 1 654.7
9 - 1HF 1 561. 00 19 1 264.70 28 508. 70 66. 6 1 500.5
6 -3HF 1 578. 00 16 846. 6 29 154.10 52.9 1 822. 1
12 -3HF 1 583.94 18 1 067. 60 33 647.70 59.3 1869.3
9 -3HF 1611.00 19 968. 60 26 974. 60 51.0 1419.7
7 -3HF 1 616. 00 19 849. 30 34 614. 60 44.7 2099.0
10 -3HF 1 619.00 20 1 095.70 30 976. 00 54.8 1548.8
12 —4HF 2 099. 00 26 1 344.20 46 140.70 51.7 1775.0

L 5E A 26 AR G B3RS 5 R
fie, B IO A 10. 1 x 10* ~155.8 x 10* m’/d, B f:
PP S x 100 ~ 35 x 10* m’/d, K40 H /=S ik
308. 66 x 10* m’/d,

4.2 [EEBEIHM&SH

26 DRI 422 B, 25 G R TR v A 3t )2, 1%
HE T R HE St TS 80500, 4k 3 2,

1) 248 1F 8 IEAf B 2T

UL MR RN 7t Tad B b, ) 9848 T Rk
R fa (| 4a), dh3t 269 )2, 5 2 T B 5
58.7% , EE0 A T B 4L LA )2 B, U6 A i T
1 R R ZAAERE AL IE B R R A, AT A FR 4R S AN B
[ 378 Ah SiE

2) FE iz bR

lide 3 S e s S 1S 1 D)1 R o i e R = U H
BLEESE AWM G, B B (K 4b) |, et 3t 153
J2, 5 R T BB 33. 4%, AL FRXT SR A FEARAD HL,
TNRPR B . — e UE AR Eh IR 4GS A g2
B 22 PR O, B K T e 2 TR R 7 L WA DR

AR, B AT PR, 4% 2B IR X, X80 LA T UK

3) k1, b R e 7

I 28 T £ R 05 DR TR T R it T ) g
e AR TRk FE I 5 R oy S 4 TG I [ i i, b )2 %o
b b AR & SOk, Inab il ok IR HE (B 4e) o Geitdt 36
2 b B T BB 7.9% , BRIZKE N, FE
X9 R IR , LAREAME T 7, 5% v B e e 1k
SLREIEANP PR, RPN O 2 BT e T IR RN h
ZH LT (B K S, LS B, 2L 5% AE A A TR E , R 2
IR 451 o

5 AR

1) T B A 0 X TG 2 — T B 38 20 )22 e
SRR, U T 22 5 R BUD, SR BEE R T kR TR
PRI, BA T 12 2 4% I A A S50, 20 e 4 30
i X A ARA e ) S Al

2) TR L5 A 0 BURE A A AT R 23 T, SR
“OLIRBEW + SCHE TR AET A AR R, R s AR REL K
TR AR & H R 2 MR SR LA, R HE



430 T EEY &

Mo J5 PURRE

100 30
a
< 75 1%
~ o =~
=2 420 =
2 =
s 50 115 &
S <
3 q10 B
25 =
H 15
A 11 111
0 20 40 60 80 100 120 140 160 180 200
Hf ] / min
100 30
b
o 425
~ o
= 420 =
2 =
S 115 %
S <
< q10 B
= =
H 45
0 . nolLadnAARRAOADD |, . 0
40 60 80 100 120 140 160 180 200
Fisf (] /min
100 30
C
< 75 17
> r =
= 120 =
a £
< 50 415 &
S <
N q10 B
25t =
H 45
0 . Ml

PR A
0 20 40 60 80 100 120 140 160 180 200
i} ) / min
— &S — ik — Hii
K4 [RIZE AR 2t T Hh £k
Fig. 4 Different types of fracturing operation curves
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