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Abstract 

At the heart of petroleum reservoir management (PRM) resides the challenge of selecting the best project 
from a group of feasible candidates in the presence of geological uncertainty. This selection should take 
into account not only the rewards of the projects, but also their risks. However, considering the risk and 
reward trade-off for decision making in the presence of uncertainty is seldom implemented, even though 
the decisions involve significant geological uncertainty.  

One reason for this deficient practice is the time and computational cost of transferring the 
geological uncertainty embedded in a set of geostatistical realizations into a suitable response variable for 
decision-making via a flow simulator. In the context of SAGD for example, running a full physics thermal 
flow simulator over 100+ realizations of the geological model to capture the uncertainty in the production 
forecast is considered impractical.  

 To overcome this difficulty, an approximate physics discrete simulator (APDS) is developed to 
model the evolution of the steam-chamber. APDS uses graph theory, Darcy’s Law, material balance and 
heat transfer concepts to represent the reservoir and emulate the flow of the steam in SAGD. The output is 
a model of the steam-chamber expansion through time. APDS has a straightforward mathematical 
formulation to secure an efficient computational implementation; it is mainly envisioned to be a cost-
effective transfer function to support decision making models that consider geological uncertainty. APDS 
is especially suitable for guiding decisions in SAGD that can be make based on the geometry and growth 
rate of the steam-chamber. 

The concepts underlying APDS and a case study where APDS is used to solve the problem of vertical 
placement of a SAGD horizontal well-pair in the presence of geological uncertainty are presented. 
 


