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Multi-Stage Fracturing Techniques for Open Hole Horizontal

Wells in Western Sichuan Tight Gas Reservoirs

Cao Yang,Chen Chen,Shi Xuezhi,Xiong Xindong,Qiao Zhiguo
(Engineering Technology Institute of Southwest Petroleum Branch, Sinopec, Deyang, Sichuan,
618000, China)

Abstract: Western Sichuan shallow gas reservoirs are characterized as tight formation, low porosity
and low abundance. For these types of reservoirs,a multi-stage open hole {racturing of a horizontal well is
an effective method. However there are some difficulties associated with this technique such as the selection
of fracturing parameters, running of fracturing string. displacement of mud in horizontal section and low
flowback efficiency of fracturing fluid. Based on reservoir property analysis and multi-staged fracturing ex-
perience,it is suggested to fracture the open hole horizontal wells in 8 to10 stages with proppant concentra-
tion of 17%-21%. In the stage of fluid pad injection,a proppant slug is used to treat near wellbore effect,
lower the initial fracturing pressure and avoid creating multiple fractures. Fracturing string for drilling fluid
displacement in the horizontal section has been developed. Measures in mud circulation,string rotation and
pressure application to string has been made to ensure the fracturing string can be run to the designed loca-
tion. At the same time, liquid nitrogen injection and different sized chokes were employed to improve the
rate and efficiency of fracturing fluid flow-back. Those measures were applied in 8 stages fracturing of Well
XP105-1H successfully and natural flowback rate naturally reached up to 95%. Gas production of this well
is 6. 441 2X10* m®/d,two times of that of other horizontal wells in the same formation. It can be reference
for similar open hole horizontal wells in tight gas reservoirs.

Key words: tight gas reservoir;horizontal well;multi-staged {racturing; Western Sichuan; Well XP105—

1H
s H#5:2012-03-01; 2[5 H #8:2012-05-05
V1P e 2 G 4 S AL 3% T L0 FEAR AR e e e
HFREHIAEEL, LRF, TZANFDF MR GHFEEFFTEN

BRI 3 KA BRI A 1 660. 67 X10° m’, %%
S 2 B A B0 (0. 11~0.50 mD) KL (5% ~
10%0) AR M 5 At o =F K L B B i D S
S, 5 E AN EUE SORT & DT R, RO R

LR AR R

5 .20087X05022-006) 3 4-#F




o 14 = W 4k

®O# K

2012 % 5 A

FEIEAE 1) 547 2 2 R A R TP R H 7 R
TR T . 2010 4FJF U6 R K- B A4S 52
Oy BURZUR IR R X I = 4 [ R B 3 A%
AR RE R v R B BOR L AHBLA A ™ 345 Lk
JERIR o BRSPS 2 B R RS R AT K P I B
ZAEIANOK Ty W 43 B 4 L L B A 58 I BUAS AR
XFBEAR o BB 22 11 3 R ARORT R R RS K 1Y
AR BLEL O [ A A KR 03 B R 3 5 07 2
] P8 7 AR SO R A U R AT T R IR 58 +-
PROR IR &7 43 BOR R U T 88w I 2 0 80045
I VY = AU S B I RE R E VR B
T EARTT A A AN PG v PR = B =BT T R
IS5 B e 2450 e R

1 RRARVK V- H 03 B OB AR

1.1 b ERMK LT

SEREBEHML HIEMIRKFERBKY 700~
1 000 m, AR ZE S GBE R LB =R D
Xif it T2 450 O 4 1k R L S 7 00 P B L HE R AR HD
HEAT AR L 45 A a0 BOmab e & 5, ik PRk K OF
Btor ol 8~10 B,

BOEE AL AR IR R BRI i s K
FEST R T B 8 SR BE T FEARE R R Y
MEkF HEFHAENTTEND LN 159 ~
23% . FIENIVE R R N BUE KA AR B 0
JZ R D HE AN S 38 i R 2 e L S RE 2 KR )
BE A5 S AT KOF I R AD L KD He A AR o 17 %~
21%.

A ERE ARG X AR KSR R S
PR Z BB L, O T R AR ) T TR ) B okt
B 22 Z4 5% 1 I8 B, 16 T AR BT B BE SR S )
BESERL PG RN . A, R B R HE R R AR
R AV CRITEV  RTRE 38 %0 ~ 41 %) .
KB B+ Ze v b Oy R AR it TR R HE
B R 2.

BrHEE T H R X 2 8K, R R A
FEVR R K A G T )2 3R HE RE L ek 0 R Sk )2
T B R LB e R Ak e R Bk

1.2 SBREREEMMEKT

EERSTIEE R0 BIRRER, TR
JEE B, /N s 2R 69 3 1 sy DR S T H RS 81
BEG A BROUAE T KCF BeiE AL #1143 mm Jil

B OE B $89. 0 mm A VR AL A

EREEMRIT  y CkR I 0E A R R R
3t L AEFORE A BT A TOUHR B B A% B A5k B
BRUR T 25 HIAS A7 o S 7 s P sk U B, 28—
FRERMIEZEE, R &R SRR E S
B e T BT Bl 40 1 6 T K Bl i v
BB AR R I TE Y . ARSI £ T
BT B A A T A RRIR R AR
EHWE - RIRE R A R E R E AR
o )]+ 51

1.3 HESFEGREIRZEF

P s S T H RSE s 7 90 AR 4s 2R IR
AR R B AR BRI AT Y R
Ry PG SR ACHBR IR 7K 7 St 53 B s 24 3 1 5 B8 d%
KieETHNEZESH, R WA B bR & e k2
K BB A% L £ A B TE 2 M B RN T 5°/30m 1Y
B KT Bk £ A H TR RN T 5001
JEBC. AT ORUE T HR B BR 25 0 A 2 T, 22 oK TS
b fi 0 2 ELA WO AL A 5 05 X B IR R
HEE L4 A 24 Sk, T00 5 B B i 28 15 A B 7E AL
INT 30T B .

1 HREJBERREIAEFESHY

Tablel Parameters of packers and supporting tools
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