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Pulse fracturing technology with low-density proppant for mid-shallow wells in western
Sichuan Basin

LIANG Ying
Downhole Operation Company, Sinopec Southwest Oil Engineering Co. , Lid. , Deyang, Sichuan 618000, China

Abstract: Pulse fracturing technology has been applied in low-permeability gas reservoirs of the Sichuan Basin, with lower cost and
higher efficiency. To develop low-permeability gas reservoirs more economically and efficiently, low-density proppant was used in pulse
fracturing. The results of indoor experiment and software simulation show that the fiber dosage is the main factor affecting the channel
rate. When the dosage of fiber with the length of 9 mm is 0. 5%, the stability of proppant sand mass is better. For pulse fracturing with
low-density proppant, the process of increasing the amount of spacer fluid is conducive to the formation of open flow channel network.
When the pulse interval is 2-2. 5 min and the displacement is 3-5 m’/min, the operation parameters are optimal. The technology was
applied in 4 horizontal wells in Shaximiao Formation of Zhongjiang gas reservoir, demonstrating that the average open flow increases
significantly and the fracturing stimulation effect is good. This technology has a certain guiding significance to the fracturing of
horizontal wells in mid-shallow low-permeability tight sandstone reservoirs in western Sichuan Basin.

Keywords: Sichuan Basin; Shaximiao Formation; low-permeability gas reservoir; pulse fracturing; low-density proppant; fiber;
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Table 1 The settlement of different fiber length

214K/ mm - VLR LB/ % -
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6 30 55
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12 8
15 6 5
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Table 2 Influencing Factors of pulse fracturing

G WO WRIRR AR

S s wmEw e mes DLF
P (m*-h™") 73 /%
% /s (grem™) (mPa-s)

1 0 10 1 1.44 1 0

2 0 20 2 1.65 3 0

3 0 30 3 1.73 10 0

4 0 40 4 1. 80 15 0

5 0.2 10 2 1.73 15 0.5119

6 0.2 20 1 1.80 10 0.501 2

7 0.2 30 4 1.44 3 0.585 5

8 0.2 40 3 1.65 1 0.562 2

9 0.5 10 3 1.80 3 0.573 4
10 0.5 20 4 1.73 1 0.594 9
11 0.5 30 1 1.65 15 0. 596 1
12 0.5 40 2 1.44 10 0.628 8
13 0.8 10 4 1. 65 10 0.6215
14 0.8 20 3 1. 44 15 0.658 9
15 0.8 30 2 1. 80 1 0. 608 8
16 0.8 40 1 1.73 3 0.615 4
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Table 3 Analysis table
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K1 0.000  0.427  0.428 0. 468 0. 441
K2 0.540  0.439  0.437 0. 445 0. 444
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IKF 4 0. 626 0.452 0. 450 0. 421 0. 421
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Fig.1 The sand profile of different interval fluid
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Table 4 The results of fracture length with different
interval time

Jok fa 53] 53] B/ min K/ m SAEEE/m
3~3.5 152.7 148.0
2~2.5 153.1 149.0

1 152.9 148.7
0.25 153. 1 148.9
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Table 5 The results of fracture length with different

displacement
He/ (m® -min™") LK/ m XK /m
2 133.7 133.7
3 148. 1 146. 6
4 153.1 149.0
5 149.7 143.4
6 146.4 138.1
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Table 6 Reservoir condition comparison of pulse fracturing with low-density proppant and normal
density proppant fracturing
TR Jp M/ KPBK/ %Ll?ﬁf:rﬁ/ é%zfi‘i/z KRR/ -
m m Yo (107 pm™) %
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Table 7 Production test comparison of pulse fracturing with low-density proppant and normal density proppant fracturing
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I3 B S5
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JS105-1HF 6 91 653 212 28.900
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. JS102HF 9 203 1 660 347 14, 424
B S
JS102-1HF 9 197 1 870 250 14. 524
JS103HF 8 259 2 400 247 15. 008

AT 7 AT A R S R Ik b R R R B
REFH 4 I MR ZLBECN 29 BE (3t 87 m) P4
KAl PR 6. 04 m® R & 40. 88 m’ ; MM % FiL
RS R MK T2 4 O, BRI BN 32 B
(1196 m) , 34 R K il F B ki 2 8. 79 m® i H]
Wt 79. 68 m® XL AT T, i RGBS HE R Bk
RIS 1 34 B Kl B R o R AR 31, 23% | fiff
FHI A FEAIR 48. 69% , K% 3 =2 45 570 ik o e 2448
B A 24 JC B I B 23. 3% 10% m*/d, B L
PEF 24 () JEBE i & 12. 3x10* m’/d, $2 5
T 89% , Uk IR %% B S 45 500 ok o R 240 R fig 8 ok
S SR FA  B E m, A Bh TR T R Bl
R EN P R )2 BUE W E K IR B R AT
A3 7= 2R

6 it

(1) BT T 2 B b AR A IUbK o b it
FEOBE KN 9 mm SF4EME N 0. 5% ~0. 8% 1T,
AT LA B R G 8 I ke X sl e 3

(2) i B A, R 3 S5 500 bk b T 25 4
0T FH TR) B8 0P o s 1 T2, Bk b TRl BB R 2 ~ 2.5
min, i 3~5 m®/min, EROUK FE A 278 keg/m’

(3)4 IR J3 S48 51 ok v T 2240030 Y 7 24

JCRH I 23. 3% 10" m’/d, T B 28 38 <7 #3591 P 2
A 12, 3x10% m?/d AR5 B S HE 500 ik o 4 AR A
JNPEH R JZ BB D A I TR R P ROR .
Bt AP ST B DA RS S T AE L 54 5] R
ERAIA LA,

S Lk

(1] ZEIRHE, PR, @07, 55, PR AEREICASIT L
HRSLT ] RERRI R, 2012, 19(6) : 1-7.

LI Qinghui, CHEN Mian, JIN Yan, et al. Application of
new fracturing technology in shale gas development[ J].
Special Oil And Gas Reservoir. 2012, 19(6): 1-7.
KR, EHH, MEk. TUARHBERHET MR
[J]. Wil CH, 2013, 20(3) : 278-281.

ZHANG Yiyao, WANG Shibin, GUO Jianchun. New
progress of hydraulic fracturing technology for shale formation
[ J]. Fault-Blockoil &Gas Field. 2013, 20(3): 278-281.
WEN Q, WANG S, DUAN X, et al. Experimental investigation
of proppant settling in complex hydraulic-natural fracture
system in shale reservoirs [ J ]. Journal of Natural Gas
Science & Engineering, 2016, 33, 70-80.

PG, B IR 2, 5. 3SR 7E R aE b il
RERLAEEL T . Il B R ICR,2009,16(3) : 100-103.
WEN Qingzhi, LUO Minliang, LI Jiana, et al. Principle of
proppant settlement in fracture[ J ]. Petroleum Geology and

Recovery Efficiency,2009,16(3) :100-103.

(4]



ORI TR 1 P T RS2 AT 2 T S A ok o SR 41

[

[

[

[

[

(a

[5] LIU H, WANG H, WU H, et al. A proppant settling model

and its application to the hydraulic fracturing process[ J].
Oil Gas European Magazine ,2014,40(2) :109-112.
LD, Ty, A5, 2. (R0 BE W I TR 24 B o ik 5
BRPRETIRYIEAR [T]. I HE27,2015,32(4) :494-498.
TAO Hongsheng, WANG Manxue, XIN Yi, et al. Relationship
between suspended proppant ability and viscoelasticity of
clean fracturing fluid with low viscosity [ J ]. Oilfield
Chemistry,2015,32(4) :494-498.

LI D, WANG J. Estimation of proppant size distribution
using image analysis [ J]. Particulate Science Technology,
2015,33(5) :517-521.

FELL, ZA5/INWI. i T I TR R AR K I 1 52 451
[J]. AR, 2015, 22(4) ; 182-183.

WANG Shaohong, LI Xiaogang. Introduction to channel
fracturing and on site practices| J ]. Petrochemical Industry
Technology. 2015, 22(4) . 182-183.

2N, SRR A . ko b P 2SR Rl R
SR CFD B[ T]. RIL R34 (ARFA ),
2017, 14(19) : 90-96.

LI Linchuan, ZHANG Yongchun, LI Yueli. CFD simulation
of proppant placement for impulse sand fracturing [ J].
Journal of Yangtze University ( Natural Science Edition )

2017, 14(19) : 90-96.

[10] 25 R. ULW-1. 05 AR5 B2 SCHERI PN S T[T ].

A H IR TR, 2013, 32(9) : 66-67.

LI Shuliang. Study and applicating of ULW-1. 05low-den-
sity proppant [ J ]. Oil-Gas Field Surface Engineering.
2013, 32(9) : 66-67.

NN, BRRAE, Bk, AF. R TIR SR B SR
it AN A RS (1], wEmEhimlk, 2018, 37
(10) : 3132-3135.

LI Xiaogang, LIAO Zijia, YANG Zhaozhong, et al.
Development and prospect of fracturing lightweight proppants
[J]. Bulletin of the Chinese Ceramic Society, 2018, 37
(10) : 3132-3135.

R AR, 28 2R i, 46 AR %% B S50 B o i T
[J]. AL THERE,2019,38(9) :4264-4275

YANG Shuangchun, TONG shuangyu, LI Dongsheng,
et al. Advances in low-density proppant research [ J].
Chemical Industry and Engineering Progress, 2019, 38
(9) :4264-4275.

[13] JEH %, B8 s, 5. RSN ik e 5 %

TrmE[I]. B S 58I, 2019,36(5) :535-541.

GUANG Xinjun, WANG Minsheng, HAN Fuwei, et al.
Proppants for fracturing fluids: new progress made and
direction of future development [ J]. Drilling Fluid &
Completion Fluid, 2019,36(5) :535-541.

[14] e, B, BURE. 7K M ZRIR B2 S 45650 Gl e ML

FERBL M [T]. IS 58 IF W, 2018, 35(3):
110-113.
LIANG Ying, LUO Bin, HUANG Xia. Study on distribution
of low density proppants in hydraulic fracturing operations
and the application thereof[ J]. Drilling Fluid & Completion
Fluid, 2018, 35(3): 110-113.

[15] ok, BfiZ, AR, 2. BkobkEZE b k285 T2

SHAEN PR A e g [ 1], RS T, 2015,
35(1): 67-73.
QI bin, YANG Yandong, REN shan, et al. A new technology
in pulse-stage and fracturing and its pilot application
inwestern Sichuan basin[ J]. Natural Gas Industry, 2015,
35(1): 67-73.

[16] #ha%, ARl BE A8, A5 i kb 25 4 i 1 245

ARTEFESMGBITT SR [T]. RAMEIR, 2012, 17(6)
39-42.
ZHONG Sen, REN Shan, HUANG Yuzhong, et al.
Research and application of channel fracturing technique
in foreign oil and gas field [ J]. Sino-Globle Energy,
2012,17(6) :39-42.

[17] s 2R, XAk, SRk, 28 JKF I ko i 28 i

BRI R [T AWS KRR TT,
2016,45(1) ; 67-72.
YANG Yandong, LIU Lin, LI Tiefeng, et al. New technology
application of impulse-stage fracturing of horizontal wells
in Zhongjiang gas reservoir [ J]. Chemical Engineering of
0il & Gas. 2016, 45(1) . 67-72.

(18] MR aE. T 4Efa il S50 R LTSS [ D], PE R A
R, 2015.

HE Yuyao. Study on mechanism of controlling flowback
with fiber[ D]. Southwest Petroleum University,2015.

St X PR

E—1EE/ AN R, &, 1988 44 AL, TR, 2014 L8
b F PR A R 2R 2E T RS, B A6t 2 et TAEW
Kbt B B9 WF 58 TAE, HLIE 15282820940 ; Email ; scslcly @
163. com,, {5 btk . PUJI 48 75 FH T 4 YD VLD % 699 5, MBI
5 : 618000,



