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Technology and field test of cyclic in situ combustion in heavy oil reservoir

Liang Jinzhong'® Wang Bojun® Guan Wenlong® Hou Pingshu' Peng Tuo' Miao Lijun’

(1. Key Laboratory of Petroleum Engineering of the Ministry of Education s China University of Petroleum s Beijing 102249, China;
2. Beijing Puxin Petroleum Technology Development Company Limited , Beijing 100083, China ; 3. State Key Laboratory of
Enhanced Oil Recovery, Beijing 100083, China; 4. Neimeng Oil Production Plant ., Sinopec Zhongyuan Oil field Company .
Henan Puyang 457001, China)

Abstract ; Laboratory physical simulation experiments and reservoir numerical simulation methods were used to study the development
mechanism of cyclic in situ combustion (ISC)of heavy oil reservoir and other related reservoir engineering problems. The research
has shown that cyclic ISC has multiple action mechanisms, such as upgrading the crude oil through cracking and reducing the viscosi-
ty by heat and the dissolution of flue gas. Therefore, the development concept of cyclic ISC is tenable on a theoretical level. Accord-
ing to the reservoir characteristics of and the requirements of fire flooding for cyclic ISC, the well pattern design principle and the op-
timization method of cyclic gas injection volume and gas injection rate were given for the development mode of cyclic ISC. Mean-
while, this paper put forward the requirements for the ignition, anti-corrosion processes and other key technologies in the implemen-
tation of cyclic ISC. The result has been applied to the cyclic ISC pilot experiments of M8 block, Inner Mongolia, and has achieved
technical success. This technology is applicable to the deep, ultra-deep and water-sensitive reservoirs difficult to be developed by
steam injection.
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Fig.2 Temperature distribution along the combustion tube at
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Fig.3 Temperature change of measuring points at air injection

stage in the third turn of cyclic in situ combustion
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Fig.5 Viscosity-temperature curves of crude oil produced in different turns of cyclic in situ combustion
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