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Multi-Stage Horizontal Well Fracturing Technology in
Deep Shale Gas Well DY2HF

Jia Changgui' , Lu Baoping' ,Jiang Tingxue' ,Li Zhenxiang’

(1. Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China; 2. Exploration
Southern Company, Sinopec, Chengdu. Sichuan,610041, China)

Abstract: Well DY2HF is a key exploration well in Dingshan LLongmaxi marine shale gas reservoir fea-
turing in high temperature and ultra high stress. In order to overcome the challenge of high injection pres-
sure and difficult proppant injection, multi-stage fracturing technology of horizontal well in the deep shale
gas reservoir has been developed. According to the characteristics of Dingshan shale, wellhead injection
pressure and pumping rate were optimized, mutiple fracture coverage ratio model for horizontal section was
established,and fracturing stages and clusters were optimized on the basis of induced stress analysis result.
According to the demands of shale gas network fracturing technology and specific characteristics of this
well, high friction reduction and low damage hybrid fluid of slick water and low surfactant tension gel was
used as fracturing fluid, together with low-density and high-strength coated ceramic proppant in combined
meshes. Fracturing parameters were also optimized through numerical simulation. DY2ZHF deep shale gas
horizontal well fracturing was successfully performed under the limited wellhead pressure,95 MPa, with a
cumulative fracturing fluid volume of 29,516 m®, cumulative proppant volume of 319 m*, maximum pum-
ping rate of 13. 6 m’/min, friction reduction rate of slick water of up to 78% ,and complete hydration of
post-frac gel. Industrial gas production was reached, which marked a breakthrough in multi-stage horizontal well
fracturing of deep shale gas reservoirs. The treatment result indicates that deep shale gas reservoirs like Dingshan
are capable of being effectively developed under the present fracturing technology and equipment.

Key words: deep formation;shale gas;horizontal well; multi-stage fracturing;closure pressure

AR FE AR 25 A0 35 DA IR T B 406 19 3 uﬂzfgaﬁf::w 01-12; B 6] B 8 : 2014-02-25
EEBN: TR IT973—), B .7 &% A, 19¢

Eﬂjivﬁﬁz%%&%%ﬁx%ﬁﬂliﬁggﬁ%ﬁvﬁm MR FAT)LH AL L, 2007 FHFPELE X
Il B R 4 M DX S S A e T . T e s
3 i XA 47 U0 5 OR AL T O 40K T K BRI (010)81988526 cyyjeg@163. com

HE&mB: B R ERE A 43000 MR EEE K L A D
)1

%E&E%E&%)ﬁ9 Epigiﬁi%\ﬁg EI }ﬁ:/‘:\‘% 15.0 X B e AR (4 1[\“‘3“‘m‘*:w;—w?‘_’)'},’flb'l




+ 86 - y 2 e £

2014 3 A

10" m® b b, Horp R 00 THF H A0 8a 7 i [ ik 450 d
PLE s 200 DY2HF & F Tk B
(2N e R A 2 1 — O i A SOKE I, S
PR 2 U SOK M L I B A SR
TR N 7 e BB g v L R R g R B R AR R
RORHBGEXMEE R K, Mk, E&5 X DY2HF iy
I Et TR CHE R R RS BT T Ak $ R
TBUIN I B o RS VR A L /NED B 2B RN B
FENAD SFEHA XS5, L 3 w9 BELAL A3 35 9 TR KR T
PE RS HEATIR G 24, SR AW %5 B2 ey o J32 0 68 S 4%
FUIEAT A M ) 56 W% 12 B 240t T2, 15 3k
410. 510" m*/d (&= TS .

1 TUARRE

1.1 YEMESEH

T IS wZ A H MR b R 5 g
H-FEMGE e DEHTUE I 4 417,43 m, A1
DLRY D Ry 0 B T e Ay L D Rk BT A WL
A ST AR A R EOKBERAR DU Y, 2
SEALBREE 5. 81 %, PR E R 0. 142 5 mD; A -
2R BA YRS a5 A 8N &, TR
e v )= B E A DLk & 724 3.65% ., AHLBTE
RIFE R 1 — 11, B, R U S AT R 2 45
AR RS R 1.85% ~2.23% . FE AL T A By
B, MRV N 4.48 m® /1, WS HFE N
1.35 m’/t, DUA &AM LA N EHH K, g &
2R 2 ARG )E B R R

1.2 W H¥HEARS

SFECCJZ BE 4 353.05~4 353.25,4 357. 02~
4 357.20F0 4 362.37~4 362.55 m PEAT AT Y X
PTG o AR L) X G RATH 0B S5 R 3R
WMt e S s, SRR 35. 1% ~
65. 6%, P 48. 50 KA FH TR 6. 2% B %
DA S 9.1%.6. 0% s B R 1Y
TRV LTS E 29.7% (WL E D,
TS/ FZIRZE N E ST WA 78 1% 7
IR & 11, 0%, E i A1 734 & 4 5. 300, 40
AP &R 5. 0%, RIS A (LR 2), EMEtEs
YHRES -0 W) 02 0 it 2 R e R i I T8 IR
Fe 4 SR 1 W B 2R EY L ST AL AL, Tl
RIZ VA MEETE Bl 54. 4% ~72. 9%, 1 63. 6%,
Fh TP E/NT 3050, 0 2 4RI ER

®1 TLWERSRAWEERT WA

Table 1 Mineral composition of Longmaxi shale in Dingshan
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Table 2 Clay mineral components of Longmaxi shale in Ding-
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Fig. 1 Relationship of pumping rate and estimated wellhead

pressure for Dingshan shale horizontal fracturing

2.3 EHREBRHFEHMLL

T SR 73 B s 2 BEBOE ROt 32 22
TE A RN () . 5 BILAR (8] B R 45 763 5 0 1 4
FIT ARSBPIRE [k 2288 Y I i 7 vh TR W] 2 T4
7RSI 7 0L 935 3 A B B 2 F o e fl b
HERL R KT B 22 28 B i 6, IR R0 ) TR
() 22 7 22 448 19 SRR 1) D % B E 5 7K B 2
RIEMHE . 2 888 5 R 09 KNS TR 82 1
A0 23 2R I P A R JRE B AR ) K P 32
SN AR NV TR S SR R th Ui, 23
BT R RSO Ul A ) B e 5 B, D i VR T 2 SR
AT 2% R 1) AR B T T AR

CIF — Z % = f(E,Vv Igvhao'l-[’o'h’pncl)
=1 Len

(i=1,2, 70 (2)
AP Cr MK BEZ B ISR wa N | R
B R ) B BETE sy L MK I BoA 8K B2 L 46
DAt 5 I TR SR AT R R KT Be K B my
E Rt &, MPas h MR ,m; Iy N HEPE 48 %0
oo N R LB B 5 N R T, MPa.,

55 I R 3 T ) K P T2 N ) 22 I A RE Al
ReRb YR, HJE, KA 4 N R ) R AR
BN ST S R ) B AT R R AR R4k, P B A
A4 N 2 00 T T 55 T 48 I ST S v R
7174 21. 0 MPa, ¥ [m /K V-1 ) 264 12. 6 MPa, X
2 B X R B 7 2 415 3 N AR FHFE B R 23 mi,
V5N ) n] DLIk B R AR e 5k T ) (LI 2)
e R e S R TE B — 4% 24 5%, & 3% A R
46 m, /I 1 034. 23 m KBt K43 b 24 FEIEAT 0 B
JEZ4, BB e ) 2 24 T 2508 107 %0, TR B2
RERE 42 E 17 70 40 it TGP | T4k,

— JrIE 40 MPa
— #E 1130 MPa

HIES15 MPa
— £ 4120 MPa
— B ES10 MPa

I 7K 1 2212.6 MPa

40

30

%3/ MPa
=

I - e
0 20 40 60 80 100 120 140
%04 45 B g LA/ m

B2 TLUREFSHEANEREEBFNXR
Fig. 2  Relationship between induced stress and

fracture space of Dingshan shale
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