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Research and application of a complete set equipment of permeability
enhancements induced by high-pressure L.-CO, fracturing
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Abstract: Coal seams in China have many features such as low permeability high gas pressure and large gas content
and it is extremely difficult to extract gas from the original coal seam.The permeability has to be increased in order to

improve the efficiency of extracting gas shorten the time of extracting gas in advance. Among many technologies of in—

12020-02-16 :12020-07-24 : DOI: 10.13225/j.cnki.jees.2020.0206

: (51974240) ; (51904234)
(1989—) o E-mail: fanxust@ yeah. net
(1972—) o Tel: 029-83858205 E-mail: wenh@ xust. edu. cn



802 2020 45

creasing the permeability by cracking coal rock liquid CO, can not only contribute to the increase of permeability but
also substitute for gas which can improve the efficiency of extracting gas significantly.In order to explore the applica—
tion and effect of the L—CO, fracturing technology in high gassy and low permeability coal seams referring to the hy—
draulic fracturing technique the technical framework of a complete set equipment of permeability enhancements in—
duced by high pressure ( 30 MPa) L-CO, fracturing is proposed.And then 5 key parameters that determine set equip—
ment performance were identified. At the same time based on the elastic mechanics theory similar simulation experi—
ments and the structural characteristics of the equipment considering the low viscosity and strong permeability of L-
CO, and its phase transition characteristics an initiation pressure calculation model for L.—CO, fracturing was estab—
lished and the quantitative characterization relationship between the water injection volume of fresh water and L.—CO,
fracturing was derived. As a result the scientific determination method of 5 key parameters was obtained. With this
method in terms of the geological conditions of the C,;_, coal seam in Pansan Coal Mine Huainan the first domestic
complete set equipment of permeability enhancements induced by high pressure (30 MPa) L-CO, fracturing was de—
veloped.And its field test was carried out underground.The results show that the influence radius of L-CO, fracturing
can be reach to 25 m approximately. Within this range the single-hole gas drainage concentration is increased by about
1.47 times and the drainage volume is increased by 1.75-3.30 times.There is a significant increase of the flow rate in
drainage holes induced by the L-CO,fracturing.Moreover the effect of flowrate increasing is gradually weakened with
the increasing of the distance between the drainage holes and the injection hole.

Key words: high pressure; liquid CO, fracturing; permeability enhancement; complete set of equipment; engineering
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