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Canadian In situ Bitumen Forecast
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“Scientific” SAGD
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Real World SAGD
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Effect of Gas iIn SAGD Simulation

Chamber outline from observation well data
History match, dead oll

Repeat of history match with < 1m3/m3 solution gas

Source: S.D. Gittins et al, 1992 IEA/EOR, Banff




NC Gas Accumulation at a SAGD Front

 Methane, etc. Is
swept by the steam
Into the farthest
(fastest) corner of the
chamber

e Accumulation retards
the front and blunts or
rounds the chamber
geometry
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Density of Steam/Methane Mixtures
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Temperature & Mobllity Ahead of a SAGD Front
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SAGD Front With Gas Blanket
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Butler's Equation for SAGD Rate
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Equation for Impairment Factor f




The Impairment Function
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Plausible Blanket Thickness
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Plausible Blanket Thickness (metres)

accum
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Estimated Blanket Thickness vs. Pressure
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Estimated Impairment: UTF Ph.A. e.q.

dimensionless; m3/m/day

Steam Pressure, kPaa



Estimated Impairment: Foster Creek e.g.

dimensionless; m3/m/day

Steam Pressure, kPaa



1. Gas accumulation at a SAGD front acts to
Insulate the steam from new oil. The resulting
temperature drop can be analysed to estimate
the impairment.

2. SAGD impairments of from 50 to 80% are
expected for accumulated blanket thicknesses
are in the range of 1-10m.

3. For typical McMurray parameters, a gas
blanket only about 1m thick is enough to
reduce the production rate by half.



Accumulated blankets will expand in thickness as the
pressure is reduced.

SAGD rates may thus degrade quickly as the operating
pressure is lowered below initial (saturation).

UTF conditions were such that gas effects were almost
undetectible; this is not the case for deeper reservoirs
In the McMurray formation.






