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Pilot tests of staged fracturing involving large-diameter drill-free bridge plugs in the Long-
fengshan gas field

ZHOU Xiaolin, GAO Zhihua, ZHANG Chong

Petroleum Engineering Technology Research Institute, Northeast Oil and Gas Company, Changchun, Jilin 130062, China

Abstract: Longfengshan Gas Field is featured by structural-lithologic gas reservoirs, mainly with ultra-low porosity and ultra-low per-
meability. The diameter of the drill-able bridge plug that is used in horizontal well staged fracturing is so small that the bridge plug must
be drilled after the fracturing. This not only lengthens the period before production but also increases the risk during operation. Howev-
er, the large-diameter drill-free bridge plug used with dissolvable ball can provide an enough flow path while the dissolvable ball can
keep the excellent sealing performance during the fracturing and leave a flow path in a short time after fracturing. Then, the bridge plug
is left in the wellbore and does not influence the open flow or the production. The dissolution experiment of the dissolvable ball was con-
ducted in fresh water, gel liquid and the fracturing flow-back fluid. It was found that the ball cannot dissolve in fresh water but can do
in gel liquid and the fracturing flow-back fluid. The time for the ball entirely to dissolve in fracturing flow-back fluid should cost 90
hours, which can effectively satisfy demands for fracturing operations in horizontal wells during effective acting time. Pilot tests were
conducted in three wells in the Longfengshan Gas Field, with total volume of fracturing fluids of 15 078 m’, the maximum pumping
pressure of 66.9 MPa, pump-off pressure of 15 - 34 MPa and average fluid pumping rate of 7. 8 m’/min. Productivity was enhanced
significantly with the total gas production rate of 14. 16x10°m*/d and the total oil production rate of 22t/d. Compared with the drill-a-
ble bridge plug, this technique can save operational time of 6d and cost of 430 000 RMB. The research results show that the staged frac-
turing involving large-diameter drill-free bridge plugs can provide suitable solutions for the deeply-buried reservoirs in the Longfengshan
Gas Field, where the plug drilling via coiled tubing in long horizontal section is difficult and low in time efficiency. With the advantage
of integral fracturing and production, this technique can be promoted more extensively in development of tight low-permeability gas res-
€rvoirs.

Keywords: Structural lithologic reservoir; large-diameter drill-free bridge plug; dissolvable ball; staged fracturing; pilot test; Long-
fengshan Gas Field; horizontal well
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Table 1 Solution medium used for dissolution experiment
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Table 3 Pilot test results of fracturing using drill-free large diameter bridge plug
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