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Intensive fracturing technology for Shulu shale oil; a case study on well SY302X

WU Gang, LIU Qilun, ZHONG Xiaojun, WANG Xiaochao, FENG Hanbin, ZHAO Zhengjia
Exploration Department of Petrochina Huabet Oilfield Company ,Renqiu ,Hebei 062552, China

Abstract: To evaluate the tight oil and gas reservoirs in the lower Sha3 member in central Shulu sag, and maximize reservoir productivity, a
horizontal well, SY302X, was drilled with a horizontal section length of 1 160 m and a reservoir encounter rate of 95. 60%. In order to
effectively stimulate the reservoir, based on summarization of the previous experience in large-scale acid fracturing stimulation, an
infinite-stage sliding sleeve stimulation process was selected. With this process, the interval spacing was reduced to approximately
10 m, enabling intensive hydraulic fracturing in the horizontal section. For this well, equipment such as a 140 MPa high-pressure
manifold, 140-type wellhead, 5 500 m’ fluid storage tank , and continuous proppant injection system were utilized. A total of 26 fracturing
stages were completed, with the maximum liquid volume in a single stage reaching 1 850.2 m® and the maximum proppant volume in a
single stage reaching 51 m*. The well had a cumulative pumped fluid volume of 2. 4% 10* m’ and a cumulative proppant volume of
956. 6 m’. The successful completion of this well accumulates valuable experience for unconventional reservoir stimulation in the Shulu
sag, guiding future efforts in this area.

Keywords: Shulu sag; shale oil; intensive fracturing; infinite-stage sliding sleeve; fracturing; horizontal well; conglomerate body
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Fig.1 Technical development map of Shulu depression
FURG, R DA MR 2 s T E BN EIEZ
EMIE BUORR T L, il ZAFMIRR L R
Fe S5 Iab” S G R BB B, FTRE T AR 0
T 0T LA, MR Tl 3l =R Y D s, B
WA HMESE S i S

2 REEMPETUEMBIAKIE S T

R 111 I D Yl A3 AN TR) 9 B B, DL B 2 )2
WroEsr Be R 24 T2 3, Hovb STIH I ST2X Jf
ST3 I SY1 HmiE",

2.1 REMETUABBEHFBUSER

STIH F-RJH « 0 F A& 4L &+ MF 28 /0 7 S L 5K
i ARRUR M E ™ sE Rl 3 Bk, EAA MR R
4630. 1 m®  FEABRM 1259.5 m® JEZYK 2913.5 m® il
5 128.9 m’ M I X O T T A B3 ST il KA el s, il
B9 mm FEWE, R 18,20 ~ 16. 38 MPa, 3T H 7= il
243.6 m*/d, HT H <&t 72 196 m*/d.,

ST2X J1-#& {4 32 30t it X B2 K, it TR 1 8%
o e T HE AR A R A, 1T 4 B it THEE /N F
7 m’/min, 55 PUBHRRIE A B, BT MELLA R
FFERIE, ST2X el Be K 1 280 m, 43 7 BL st
REUE A Bl T T 1, 5 DU B
Aol , SEPRACH 6 B, BT TE AR 4 005.8 m’ |

JEZ4 3 115. 4 m® Jinfib 69. 27 m’

ST3 H-h B, Bl B B 264 m, 43 5 )= 5L
RBUE s, B AR S 4 815.49 m®, Hip iR
7 1783.98 m’ JEZWK 3 115.4 m’ JIES 94.86 m’,
{HHT 3 Boi THMERE K, H J17E 75 MPa 247, HE Y
3~9 m'/min, # A A8 5L BLALAL N, 5 5 K S 16
60 MPa V) I,

SY1L R 9 )2, 5 )2 2~4 78, B2 LR
4.0~6.6 m, ¥t THEE 12 m*/min, i T. % J)
75.3~95.9 MPa, AJF W 1.41x10" m*, JI#b &
888 m’, fix i WP [t 240 kg/m’, fi B B0 BL i wb
140 m*, 2022 4F 2 J] 20 HZE B 2 mm M HCE , L
Wi H WL, W) 4RI 32 MPa, H P23l 23.7 m*/d,
HHEEZ% 19.9 m*/d,

2.2 REMPETUEHETHABUEIAR

(1) F ke e A XA o i /2= B, U8 26 AE 6T i
Fii 2%,

ARk B e L E Y K2 SR A
VeI Befith J2 i SRR AT 45 22 | TR T2 4 48 2 P4
KB B, 2R T 78 45228 16 & B RRAE
ST2 H2B V0B Ry Btk Je o (VLI 2) it T 07 4
i 80 MPa, /5 Jovk s a7 A 2 HE &

100 - 120 71000
- . - !
80F Cof N 516 1800 ~
LA AN \N | £ =
S gk MW u\ | H12.2 {600 @
-
R 40 i g 4 400 &
Sa | = %
204 U4 H 4200 =
by
P M Y | P VU | ) e
0 52 100 155 207 258 310
I} 1] /min

B2 FRR2HEMNRERMHL

Fig.2 Fracture curve of the fourth member in Shelu 2 well
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Fig.3 Low mobility and high starting pressure gradient reservoir production at different intervals
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Table 1 SY302X bit and casing program data sheet
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—JF 2022-07-25 $444. 5 mmx659. 00 m $339. 70 mmx658. 35 m
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Fig.5 SY302X well reservoir natural fracture
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Table 2 Temperature and pressure of reservoir
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Fig. 6 Complex cracks

PRI il i Be B K SF PR w9 1
MO TR, 48 v A it T BR T, S it T 4R 81
TSR R 7 2%k 2R ME RS BT, SR TR Ak
R 2R T

PRI = R P il THR /VRiA IR
W0 b, AR FH W TR K A R A 5 G 1 O =, R AV T
JEE AR TR TR W /R + (IR ED HE+ IR
TR+ RHER A ] VR AR+ TR RD H -+ P 2 T
T IHRTEA J5 0 AR + P R RD LU + R
R KRR EA (LA 7)o

MR

M : Semt
gﬁﬁﬁyﬁ BRSO anmaikiis
+TEEN ! 5
BN Y T
B2 2 ' :i‘ \ INRLAR
N\ g L
R R

E7 HE ZEFNEMNEELESSEBAEEIRNER
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viscosity combine to form different construction stages
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Fig. 8 Optimization of construction technology
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