%45 % %3 M Wk B ¥ 5 R ¥ F R Vol. 45 No. 3
2023 5 A Journal of Earth Sciences and Environment May 2023

RAEZE A E R X WL AF. AR Bk 3K 07 B AR SRR A T B35 0 I LT 1. 3Rl 2 5 PR 458 2 4 . 2023 ,45(3) : 643-652.
NI Wei-jun, YANG Guo-hao, LIU Gang, et al. Parameter Optimization and Field Application of Downhole Low Frequency Pulsation
Hydraulic Fracturing Technology[ ] ]. Journal of Earth Sciences and Environment,2023,45(3) :643-652.

DOI:10. 19814/j. jese. 2022. 11058 (BRI SRS ROE S T REL S -

H TR EN K N E R R SRR ARG KA

g AHE R .3 R USKT. B B
(1. PG AR 70 TR 2EBE P P59 7100655
2. FIEK AT il CHE D AR A /SR RS S 727500)
W EANTHEENAG . BEREENRGEE KAERLEIAEF 2 RER REZRKZOE
B, FTRARD KA ERZRARBLEFRZTAERRARD . TAREEKRE GREE S fort b R
N RFHEL AR, B E R ER A BRI SRR K A R R 6 Bk B IR R ARk B
EA AR RELSRETTHAC, SREAV . SRFHIMEH 20 Hz 0, 2 o s R R A = £k
IR FARZ RS FIRA BB IRIER L IR E A WA R AL, R AL K, B 69 AR R A
o RJG, ERAMRKSEBBEITT 3 0 FGIRARII KA ELAG AT, RBLEREEAN K
AR K ARG 69K Ie S AR AR F AR B Ak, BV 3 R A ROk . R AKGE TR ) r @ B
HEEMR.
KRR ARSI 5 K F R FL IR B R s BR B IR A RMAL 536 TR Ay 5 3R IR L 5 JE 57 O
hE4S %S . TE3S XHERARERD A NEHS:1672-6561(2023)03-0643-10

Parameter Optimization and Field Application of Downhole Low

Frequency Pulsation Hydraulic Fracturing Technology
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Abstract: For the reservoir with high formation pressure and rock fracture pressure, the hydraulic
fracturing is faced with the difficult problems of high wellhead pump pressure and high equipment
requirements. By producing low frequency pulsation at the bottom of the well, the downhole low
frequency pulsation hydraulic fracturing technology can significantly reduce rock initiation
pressure and extension pressure, and improve the stimulation effect of fracturing. Through
laboratory experiment and theoretical calculation, two key parameters of low frequency pulsation
hydraulic fracturing technology, including pulsation frequency and pulsating pressure amplitude
were optimized. The results show that when the pulsation frequency is 20 Hz, the rock damage is
the most serious; the higher the pulsation frequency, the faster the pulsating pressure amplitude
decays; the compressive strength of rock is inversely proportional to pulsating pressure
amplitude; the greater the pulsating pressure amplitude, the lower the compressive strength of

rock. Field tests of low frequency pulsation hydraulic fracturing technology were carried out on
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three wells in low permeability oilfield of northern Shaanxi. The test results show that compared

with the adjacent conventional fracturing wells, the sand plugging problem of the test wells after

low frequency pulsation hydraulic fracturing is significantly reduced, so downhole low frequency

pulsation hydraulic fracturing technology has a significant effect in reducing the construction

pressure.

Key words: low frequency pulsation;

hydraulic fracturing; pulsating pressure; pulsation

frequency; parameter optimization; construction pressure; compressive strength; fatigue failure
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Table 1 Comparison of Downhole Low Frequency Pulsation Hydraulic Fracturing Technology and Conventional

Fracturing Technology
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Table 2 Comparisons of Pressure Waves in Different Fractures Under Pulsation
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Table 3 Fracturing Construction Parameters
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Table 4 Proppant Type and Specification
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Table 6 Comparison of Well Group Construction Data
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Table 7 Average Construction Pressures of Test Wells and Adjacent Wells on the Same Platform in Two Construction Stages

AR IRAT K By 7K g 2 AR WK ) R AR
VA Cl1 3 C2 ¥ C3 I Al #F A2 It A3 T2 A3 2
55— B BOF- £t T 3 / MPa 13.20 12.27 13.8 15. 81 14. 81 18. 88 19. 59
55 W BOF it 1 ) / MPa 12.27 11.16 16.73 15. 79 14. 81 16.73 19. 30
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