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Practice of integrated geology—engineering efficient development technology of coal-rock gas:
a case study of the Jiaxian block in Ordos Basin

Yu Chenglin, Ma Limin, Yu Yangyang, Xu Bo, Cong Peng, Yang Jingxu, Li Yunzi, Wu Shuangliang, Song Wei
(PetroChina Jidong Oilfield Company, Tangshan, Hebei 063000, China)

Abstract: In view of the difficulties in the geological engineering “sweet spot” of coal-rock gas development in Jiaxian block of Ordos Basin,
such as unclear fine evaluation, difficult fine control of drilling trajectory of long horizontal section horizontal well, small space for liquid
control, efficiency improvement and cost reduction in large—scale fracturing transformation, and inaccurate control of efficient and
economical drainage, the development concept of geological engineering integration has been developed. Through the application practice of
development pilot test, the key technology of integrated and efficient development of coal-rock gas with “sweet spot” evaluation, optimal and
fast drilling, fracturing transformation and efficient drainage is formed. Based on the integrated “sweet spot” evaluation technology, a three—
factor and 12—-item evaluation index system of geological engineering economy in the developed “sweet spot” is established. Based on the
mud logging data while drilling, the identification standard of black gold target is established to support the development of selected areas
and the deployment and implementation of horizontal wells. By optimizing the wellbore structure, optimizing the high—efficiency speed-up
tools, and adopting the integrated guidance technology of seismic geology and engineering, the optimal and fast drilling of large well cluster
horizontal wells in factory is realized, and the drilling rate of coal rock is guaranteed to be more than 98%. The integrated fracturing
technology system of geological engineering with “high displacement + moderate scale + complex fracture network + multi—scale support” as
the core is formed, and the ultra~low pre-liquid controlled hydraulic fracturing technology and few cluster long fracture fracturing technology
are explored, which further improves the pertinence and economy of coal rock gas fracturing transformation. A full-cycle integrated drainage

technology system of “initial oil control pressure self—flowing, medium—term auxiliary bubble drainage + gas lift, and later artificial lifting”
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has been formed to improve the drainage and gas recovery efficiency of coal-rock gas wells. Practice shows that the integrated and efficient

development technology of coal, rock and gas has realized the deep integration of geological engineering, formed the closed—loop optimization

of the whole development cycle, reduced the development cost and realized the scale benefit development of coal, rock and gas while

ensuring the drilling effect and production effect of single well.

Keywords: Ordos Basin; coal-rock gas; geology—engineering integration; “sweet spot” evaluation; optimized drilling; volume fracturing;

drainage schedule
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Fig. 1 Location and stratigraphic column of Jiaxian block, Ordos Basin
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Table 1 Evaluation parameters of coal-rock gas “sweet spot” of Jiaxian block, Ordos Basin
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Fig.2 Comprehensive bar chart of typical well No.8 coal seam in Jiaxian block, Ordos Basin
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Table 2 Difficulty of drilling speed increase in each well section of horizontal well and the principle of PDC bit selection
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Table 3 Drilling parameters of different sections of coal-rock gas horizontal well
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Fig.4 Segment by segment guided drilling with dynamic control points established based on seismic, geological and engineering integration
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Table 4 Integrated fracturing technology of coal-rock gas horizontal well in Jiaxian block, Ordos Basin
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Fig. 5 Comparison of fracture propagation morphology between conventional fracturing and less cluster long fracture fracturing
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