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The highlights of a
Society of Petroleum Evalua-
tion Engineers paper, “Stan-
dardized Order and Calcula-
tion Method to Reconcile
Reserves,” were presented at
the latest Ryder Scott
Canada reserves conference
in Calgary.  The paper’s
author is Gary J. GonzenbachGary J. GonzenbachGary J. GonzenbachGary J. GonzenbachGary J. Gonzenbach,
a partner at TRC Consultants
LC.

John MacDonaldJohn MacDonaldJohn MacDonaldJohn MacDonaldJohn MacDonald, P.Eng.
and technical specialist at
Ryder Scott Canada, made

Reserves reconciliation process needs improvement

the presentation.  He said that Gonzenbach in his
paper introduces problems in reserves reconcilia-
tions—namely, that they are time consuming, vague
and predominately manual while the results tend to be
inconsistent and difficult to reproduce—that is, unless
oil and gas companies can agree on standardized
calculation methods.

Reserves reconciliations, which measure both Please see Reconciliations on Page 8

MacDonald

value and reserves changes, are used for disclosures to
regulators, corporate dashboards, tracking reserves
from possible to probable to proved and tracking
replenishment of resources.  Change factors in recon-
ciliations include acquisitions, divestitures, economic
factors and technical revisions.

“The CSA (Canadian Securities Administrators)
and SEC (U.S Securities and Exchange Commission)
do not explain how to calculate technical revisions, so
the methods vary,” said MacDonald.

The most common method is to first, identify
change factors in the reconciliation.  Then each factor
is evaluated using incremental change accounting.
However, this method can bias the results toward one
factor or another based on the order of calculation.
The alternative is to use “isolation sensitivities,” which
circumvent the calculation-order bias.

Both methods result in leftover volumes from
interrelated changes.  Those volumes tend to be
pushed to technical revisions thereby distorting the
reconciliation view, MacDonald related.  “The
Gonzenbach paper is ultimately a plea for industry to
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Vitaliy CharkovskyyVitaliy CharkovskyyVitaliy CharkovskyyVitaliy CharkovskyyVitaliy Charkovskyy, reserves evaluator at Ryder Scott Canada, showed how to predict
the performance of a specific heavy-oil field under a chemical-enhanced recovery scheme
through the use of reservoir simulation.  He demonstrated the process at the Ryder Scott
Canada reserves conference.

The objective was to assess the feasibility of implementing chemical flooding in a
previously waterflooded heavy oil reservoir in Kazakhstan.  The study concluded that the
operator should evaluate a line-drive drilling pattern with vertical polymer injectors and
infill wells to reduce spacing to 20 acres while increasing injectivity.

Charkovskyy stepped through the reservoir simulation process starting with the static
geological model.  He discussed laboratory data, choice of modeling software, PVT model-
ing and core-flood simulations, history matching of the primary and waterflood field
performance and forecasting field performance under polymer injection.

The study showed that alkali-polymer—which was eliminated from consideration
because it caused precipitation of solids in formation water—did not produce significantly
more oil than polymer alone.  Charkovskyy said that the model’s history match could be
improved with reservoir pressures and gas-production histories.  Very little pressure data

Tertiary recovery scheme for heavy oil field studied

was available, he said.
His presentation included detailed charts and graphs.  His slides and all presentations from the conference are

posted at ryderscott.com/Presentations/index.php.

Charkovskyy
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Ray DupuisRay DupuisRay DupuisRay DupuisRay Dupuis, a reservoir engineering specialist
at Niko Resources Ltd., presented the “Application
of Maximum Likelihood to the Gas Material
Balance” at the Ryder Scott Canada reserves
conference.  He noted that COGEH (Canadian Oil
and Gas Evaluation Handbook) Vol. 2 states that
deterministic methods do not provide a mathemati-
cally derived quantitative measure of probability.

“That statement is only partly true,” Dupuis
said.  “Statistical analysis of data fitting a determin-
istic model can quantify probability.  The principal
goal of my presentation is to show that.”

Dupuis demonstrated the maximum-likelihood
estimation (MLE) method with a series of slides.
The MLE approach maximizes the likelihood
(probability) that measured data fit a model, say for
example, the equation of a straight line.  He
showed how to conduct an MLE to obtain statisti-
cally efficient parameter estimates for a gas

MLE of in-place gas from material balance study
considerably lower than COGEH-case P50s and P10s

material-balance model.
His 17-slide presentation featured mathematical

formulas and charts, including p/z vs. Gp graphs
with superimposed probability plots.  In his material-
balance example, Dupuis showed differences be-
tween qualitative P90, P50 and P10 values of gas
initially in place (G) published in the COGEH and
those quantified from a distribution generated using
probabilistic analysis.

“The differences are large enough to be of
concern and are more pronounced at the P50 and
P10 levels for this particular case,” said Dupuis.  For
the analyzed material balance data, estimates of G
using the MLE method were 1.6 percent lower than
the COGEH P90 volume and more than 14 percent
lower than the COGEH P10 level.

His and all presentations from the conference
are posted at ryderscott.com/Presentations/
index.php.




