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Present Situations and Prospects of Multi-Stage Fracturing Technology
for Deep Shale Gas Development

CHEN Zuo, ZENG Yijin
(Sinopec Research Institute of Petroleum Engineering ., Beijing, 100101)

Abstract; China possesses great potential in deep shale gas reserves and some breakthroughs have been
achieved in some exploration projects in the past few years. However, most of shale wells are characterized
by low productivity and rapid production decline after fracturing. Accordingly, these exploration wells may
not attain the requirements for economic development. Under such circumstances, commercial develop-
ment of deep shale gas in China is still in its preliminary stages. In this paper, geologic features, fracturing
techniques, materials, and engineering costs related to deep shale gas development in the Haynesville and
the Cana Woodford were reviewed to highlight differences in fracturing operations for deep shale gas devel-
opment inside and outside China. Research results show that some big difference exisits among porosity-
ies, gas contents, brittleness, stress difference and other parameters of deep shale gas reservoirs. Favora-
ble geologic and engineering conditions, together with tailor-made fracturing techniques and low overall
costs of individual wells can be as crucial keys for economic development of deep shale gas. To accelerate
the commercial development of deep shale gas reservoirs in China, it is necessary to conduct in-depth stud-
ies for formation of fracture networks in deep shale, development of large-scale, high-conductivity, volu-
metric fracturing techniques under high geo-stress contrast and for the development of temperature and
friction-resistant fracturing fluid systems to clearly identify fracturing techniques suitable for development
of deep shale gas in China.

Key words: deep; shale gas; hydraulic fracturing; fracture complexity; flow conductivity; continuous
sand fracturing
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Table 1 Productivities and costs per individual well for deep shale gas development in US

Haynesville 3658 76 0. 32 8~16 1.01 900~1 000
Eagle Ford 3 600 121 0. 64 10~70 1. 56 400~650
Cana Woodford 4 115 61 0. 64 6~15 1. 47 900~1 200
Hilliard-Baxter-Mancos 4 496 937 0.32 3.0 0. 05 2 000
Mancos 4 648 914 0.32 0.14~2.80 0.28
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