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Understanding, Exploration, and Development of Tight Gas Reservoirs
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Abstract: Natural gas in tight reservoirs, one of unconventional hydrocarbon resources, has become a significant
exploration and exploitation targets. Tight gas reservoirs are the gas-bearing rocks that commonly have a permeability of
less than 0.1 millidarcy (mD). Tight gas reservoirs are characterized by extensive and deep locations as well as abnormal
pressure such as over- or under-pressure. The tight gas reservoirs are independent of structural or stratigraphic traps,
whereas conventional gases normally occur at these traps. Tight gas reservoirs can be productive when stimulated by
hydraulic fracturing. Better production areas within the tight reservoir beds are referred to as sweet spots that are
commonly caused by natural fractures, which should be understood and identified to enhance the recovery of the gas
from tight reservoirs. The exploration and production techniques allow the commercial production of tight gas, one of
environmentally friendly resources. Slant and horizontal wells have best production when they intersect the fractures. Gas
production from the tight reservoirs has rapidly grown in U.S. and Canada. Indeed, the U.S. gas production of tight
sandstones increases from 11.1% in 1990 to 24.1% in 2005. The presence of tight gas reservoirs has been suggested on
the Korean offshore block 6-1. Paradigm shift from conventional to unconventional tight reservoir is required to develop

the tight gas from the block.
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Fig. 1. Prediction of oil and gas consumption.
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Fig. 2. Evolution of the knowledge of tight gas reservoirs associated
with a paradigm shift (modified from Meckel and Thomasson,
2008).
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Fig, 3. Natural gas production of US by source, 1990-2030 (EIA,
2008).
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Fig. 4. Natural gas production in the contiguous 48 states of US by
type, 1990-2005 (from Nehring, 2008).
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Fig. 5. The composition of unconventional natural gas production in
the contiguous 48 states of US by type, 1990-2005 (from
Nehring, 2008).
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Fig. 6. The composition of gas production in the contiguous 48 states
of US in 2005 (calculated from Nehring, 2008).
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Fig. 7. The locations of basins in North America with production in
tight gas sandstones. Red denotes currently active basins;
yellow denotes emerging basins (modified from Meckel, 2008).
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