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Establishment and practice of safety monitoring system during
CO, flooding and storage: A case study of ultra—low
permeability reservoirs in loess tableland

LIU Ying'"*, WANG Xiangzeng'®, YANG Hong'*, LIANG Quansheng'?,SHEN Zhenzhen'*

WANG Wei"?, WANG Weibo"?,ZHENG Jing*, KANG Yuanyong’

(1.Shaanxi Key Laboratory of CO, Sequestration and Enhanced Oil Recovery ,Xi’ an City,Shaanxi Province , 710065, China; 2.Research
Institute of Shaanxi Yanchang Petroleum( Group )Co. ,Lid. ,Xi’ an City ,Shaanxi Province , 710065, China ; 3.Shaanxi Yanchang
Petroleum(Group ) Co. , Ltd. ,Xi’ an City ,Shaanxi Province, 710065, China; 4.School of Geosciences & Surveying Engineering,
China University of Mining and Technology—Beijing , Beijing City, 100083, China; 5.Exploration and Development Research
Institute , Shengli Oilfield Company ,SINOPEC , Dongying City,Shandong Province,257015, China)

Abstract: The loess tableland has complex surface conditions, and CO, flooding in ulira~low permeability reservoirs faces
the high density of well patterns, the high injection pressure, and the easy gas channeling. Moreover, the development is
characterized by water—alternating—gas injection to mitigate gas—channeling. As a result, there are multiple CO, leakage
points and high intensity in this area, so the layout and monitoring accuracy of CO, monitoring points are demanding, and
the existing safety monitoring systems are hardly applicable. In view of these problems, according to the identification of
CO, leakage risks in ultra-low permeability reservoirs in the loess tableland and the analysis of CO, spatial migration in

geological bodies, a three—dimensional multi-index CO, safety monitoring system was established, covering cap rock, well-
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bores, deep and shallow groundwater, soil, surface water, and atmosphere. Besides, CO, safety monitoring was practically

carried out to further build a safety evaluation system of CO, storage. From the results of safety monitoring and evaluation,

there was no abnormality for all indexes after CO, injection and no CO, geological leakage occured in the test area. The safe-

ty of CO, storage was at the level I .

Key words : monitoring system; CO, storage ; ultra—low permeability reservoir;safety evaluation system;loess tableland
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Tablel CO, safety monitoring system for ultra—low permeability reservoir in loess tableland
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Fig.1 CO, concentration in atmosphere and surface soil gas
under different terrains before and
after CO, injection
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Table2 Safety evaluation system of CO, sequestration for ultra—low permeability reservoirs in loess tableland
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v 200~1 030 0.125~0.254 5.5~6.5 450~650 -17.0~-15.0 4~10 0.089 4~0.553 6
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