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Abstract; A Christmas tree can be hardly repaired on line and is always in need of integral replacement due to corrosion, leakage and
mechanical failures in the service period. Generally, the entire Christmas tree has to be replaced after well killing. However, well
killing is easy to cause secondary pollution in reservoirs, especially in the carbonate gas reservoirs with well-developed pores, holes
and fractures in the Puguang Gas Field, Sichuan Basin, so the productivity of a gas well becomes difficult to restore to the productiv-
ity level before well workover. Therefore, in view of the work safety and actual production in this field, a new technology was devel-
oped to replace the Christmas tree under pressure through twice plugging and once isolation. The technology was specifically de-
scribed as follows: (1) to install a ground relief blowout pipe, conduct the exercises of integral replacement of the Christmas tree,
and accurately estimate the required time; (2) to turn off the downhole safety valve and discharge the gas in the channel above the
safety valve through the relief blowout pipe into a flare pit, then ignite the gas, and reduce the pressure of a wellhead oil pipe to 0;
(3) to connect a liquid nitrogen pump truck. and replace liquid nitrogen in well bore according to the calculated results; (4) to install
a two-way back pressure valve: use a tripping tool to mount the back pressure valve on a back pressure valve seat in a tubing hanger,
and seal the tubing; (5) to replace the whole Christmas tree and remove the two-way back pressure valve according to operating pro-
cedures after a pressure test. The technology was successfully applied in two gas wells on site and resolved the technical difficulties in
the Christmas tree replacement and safety control without well killing.

Keywords: Sichuan Basin; Puguang Gas Field; High sour gas well; Replacing the Christmas tree under pressure; Twice plugging

and once isolation; Safety control
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