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SAGD Development Optimization

Problem

 Development planning for Steam Assisted Gravity
Drainage (SAGD) development

Challenges

* Constrained production on oil handling and steam
production.

e Wells must be shifted in time in order to fit within
these constraints.
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Flow Diagram — SAGD Development Planning

* Aflow schematic is easily created in WellSpring to represent

the field wells and facilities
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Unconstrained Run

Actual production potential is higher than the facilities can handle, so not all wells
can be brought on at the same time. Which wells should we defer, and by how much?
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Individual constraints can be added at each of
the facility nodes
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Praduction Limit Add Constraint il - Steam - -
Date Max Rate Max Rate Max Rate Delete
Jan 20089 % 10,000.0 34.000.0 0.0 +

WellSpring then re-calculates the model, shifting individual wells
In time in order to meet the constraints
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After the optimization, the field is producing
within the facility constraints
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This model can then be used to compare Steam
Oil Rates (SOR) sensitivities

 We can create a second scenario with an SOR of 3.2 (32,000
Bbl/d steam) and then compare the production and
economics with the original SOR 3.4 case.

* The plot below shows the SOR 3.2 case subtracted from the
SOR 3.4 case. Steam requirements are accelerated, as is oil
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Economics

* With the respective capital and operating costs entered for
these scenarios, an incremental comparison of the economics
can be calculated to evaluate the alternatives.

Summary Report : SAGD Optimization Demo - HEES

Gross
Gross WL Het 0% D.F. 10% D.F. 15% DWF
Reserves Met Present Value m$ m§ m%
il 506.04 596.04 298.25 mbbl BT CashFlow 1477000 11899368 8516.48
Gas 0.00 0.00 0.00 mmecf AT. Cash Flow 970894 6587403, 430816
MGL 0.00 0.00 0.00 mbil Total Capital 10,000.00 11,305.93 3.38
BT DPI ($/%) 1.48 1.06

The SOR 3.4
Case recovers
maore oil in the

given economic

fime-frame

The_SDR 3.4 Incremental NPV ]
requires more

capital, but
returns more
value
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