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Development and Application of Non-limited Sliding Sleeve with
Switch Function
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Abstract: Tight sandstone gas reservoirs is characterized by tightly rocks and low natural productivity. Infinite staged fracturing
technology for horizontal wells is the necessary means of high efficient development for this gas reservoirs. It is difficult to
implement measures such as reservoir evaluation and wellbore maintenance due to the limited segmented stages of ball throwing
sliding sleeve and pipe string shrinkage, although the plug and perfortion can achieve infinite stages, but the construction is not
continuous, operating costs are high. Meanwhile, those fracturing tools have single function, which cannot meet the needs
of water control of production wells. According to the function requirement of “non-limited, full-bore, switchable, combined
operation” gas reservoir, the theory of full-bore non-limited design is innovated, the open assembly with compound shrapnel-
multi-function ball cage structure and the sliding sleeve body with position selection slot and inner rubber cylinder are designed,
and the full-diameter sliding sleeve structure with infinite stage is formed. The tool system has been used to nearly 200 wells in
tight sandstone gas reservoirs in Western Sichuan Basin. Compared with the same technology at home and abroad, the operating
efficiency can be improved by 50 %, the selective switch operation is successfully carried out in production wells such as Well
DS103-2. It provides a new tool system for efficient development of tight sandstone gas reservoirs.
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Fig.1 Schematic diagram of design model for groove and convex tooth
of sliding sleeve tool
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Fig.2 Non-limited design model
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Fig.3 The bow-shaped shrapnel is in the clip slot and the

sliding sleeve is closed
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Fig. 4 The bow-shaped shrapnel leaves the card slot and the sliding
sleeve is opened
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Fig. 5 Stress nephogram of bow-shaped shrapnel entering groove (move to the left)
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Fig. 6 Stress nephogram of bow-shaped shrapnel exit groove (move to the right)
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Fig. 7 Stress check and yield calculation
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Fig. 8 Multi-term displacement calculation

1.3 BEI AT

R TSR BRI ORI, A AR E
(R T JEL B R 5 4 B, 2 T L A RT
fERJEN, b TR EA A S B R
E AR S WE N U i B = = N K|
TH,

(1) WERH T H T

WA T i bk #4935 EF4H4T. 4b
fa L Ak SR IR I Bh s AT B T Bk S
B, W 9 FiR.

G TELA SC PR U7 B A4 3 i 2 mT ) e licdle
PR, SR B EA — A AN, ek
T ELAYAIME R S A B W e A, R R S
O A VAT T A 5L R D, S P O ) A ] A Al L
Hah.

MM — B, i % s A Wi
B T HT ASIH S E, XS
TEIEHE AT N A, 1) R 45 S8 ET 55 W,
C U M0 1 5 5GP 05 T N B 1 R O i &, DK A
VA B 35 7 i A A 660 il v A 3 3, R Sk TR R
HEA GG TE A 3 i B, b 4R T B IF 48 o¢
P AS . R A PG dh s in o b 45 2 17 57 br &
TFHHET, B SR BS OGP T AR R, DG P 7
T A3 7 S I T B, OGP T 24
A

bRk HI® BT A

KHIRTEA JRBNEEET MRSk

9 BEXHIEIME

Fig. 9 Closure tool of sliding sleeve
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Fig. 10 Slide-out repeat-open tool of sliding sleeve
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Tab.1 Parameters of non-limited sliding sleeve tool

Ak AP ST /mm W AME/mm MAE/mm KE/mm EJi/MPa R/ °C
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Fig. 11 Fatigue strength testing device
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Fig. 12 Fatigue strength test record curve
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Fig. 14 Test of sliding sleeve switch simulating under working
condition with sand
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Tab.2 Switch operation test data sheet of non-limited sliding sleeve tool
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Fig. 15 Opening moment of non-limited sliding sleeve ground test
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Tab.3 Comparison of fracturing operation parameters between Well JS33—45HF and Well JS33—-46HF
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Fig. 16 Schematic diagram of string for Well DS103-2
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Tab. 4 Variation of pressure parameters of sliding sleeve tubing and
casing in Well DS103-2
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