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Geological Theory Innovations and Advances in Drilling and Completion
Technology for Shale Gas Development

Jiang Shu
(Energy & Geoscience Institute ,University of Utah ,Salt Lake City ,Utah ,84108 ,USA)

Abstract: The exploitation of unconventional shale gas is a milestone the history of global energy. The history
of U. S. shale gas production from exploration to commercial development proves that the success of shale gas is the
perfect combination of geological theory innovation and advanced drilling and completion technology. The geological
review of shale gas system changed from a source rock only to a combination of source,seal and reservoir. All these
changed the way we think of shale gas system. Other geology-related studies e. g. shale gas origin, storage space,its
distribution in geological history and tectonic-sedimentary setting, lithofacies, geochemistry, geophysics, mineralogy ,
petrophysics, geomechanics, gas-in-place, etc. made people realize the existence of large scale shale gas resources is
the exploitation basis for such unconventional energy. The progress of geological knowledge,and the increase of gas
demand and high price, promotes the technological innovation in drilling and fracturing. These engineering innova-
tions include slick-water/light sand frac, horizontal well multi-stage fracturing, refracturing, simultaneous and sequen-
tial fracturing,selection of shale gas fracturing fluid formula and hydraulic fracturing design. The detailed geological
studies can locate geological sweet spot. The further combination with detailed petrophysics,geomechanics, mineralogy
and fracturing studies will help determine the best potential area of overlapped geological and engineering sweet areas.
The combination of geology and engineering is the future trend for global shale gas exploration and development.
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