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Is There a Need for a Reserves
Confidence Metric?

Don McMillan, SPE, Fellow Engineers Australia

An article published in the April 2014
JPT (McMillan 2014) discussed an SPE
workshop survey regarding confidence
in the SPE Petroleum Resources Man-
agement System [SPE-PRMS (2007)].
This survey identified issues regarding
the believability of publicly disclosed
reserves and resources. The survey also
concluded that the interpretation of the
SPE-PRMS in relation to unconvention-
al resources is not consistent among
reserve estimators. Critical to the integ-
rity of our industry is confidence in
publicly disclosed reserves. These
reserves often come with limited sup-
porting data and, therefore, tools need
to be developed to enable the users,
who may have limited technical knowl-
edge, to identify estimates that should
be used with caution or require addi-
tional supporting information.
McMillan (2017) proposed a modified
version of the reserves-production ratio,
called the Reserve Confidence Metric

TABLE 1—RESERVES CONFIDENCE METRIC (RCM) FOR 1P AND 2P RESERVES

Good Poor
RCM Formula Confidence | Confidence
RCM (1P) 1P Reserves Volume
- ; <=10 years >10 years
Current Production Rate Volume/Time
2P Reserves Volume
RCM (2P) : <=20 years >20 years
Current Production Rate Volume/Time

(RCM), to gauge confidence. Poor con-
fidence does not mean the reserve esti-
mates are wrong; it means that the esti-
mates are to be used with caution or
further information is required.

The SPE-PRMS presents a resource
classification framework where reserves
are the discovered recoverable volumes
(contingent resources) for which the
entity claiming commerciality has dem-
onstrated a firm intention to proceed.
The reserves are further characterized
by the “range of uncertainty” generating
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Fig. 1—Production lease 191 GM seam reserves confidence metric profile.

a low, best, and high estimate referred
to as proven reserves (1P), proved plus
probable reserves (2P), and proved plus
probable plus possible reserves (3P). 1P
is often referred to as the banker’s case;
2P as the investor’s case; and 3P as the
investor’s upside potential.

Because reserves estimates are influ-
enced by economic factors, the tim-
ing of a project’s production is integral
to its valuation. McMillan (2017) dem-
onstrated that reserves post-20-years
had negligible impact on a project’s eco-
nomics. RCM, which is derived from
the reserves-production ratio (RPR)
and reserves life index (RLI), ranks 2P
reserves estimates as good confidence if
the ratio is less than or equal to 20 years.
Otherwise it is ranked as poor confi-
dence. In the case of the RCM ranking of
1P reserves, 10 years is proposed as the
pivot point. The RCM ranking is summa-
rized in Table 1.

RCM often registers poor confidence
when the producing field is in the com-
missioning phase. In the case of unde-
veloped reserves, RCM will always be
ranked as poor confidence. Having a
rank of poor confidence requires the
user to either use this information with
caution or seek further clarification.

RCM can be applied at any reserve
level: country, lease, field, well, and res-
ervoir. The following are examples of
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ig. 2—Production lease 191 GM production and 2P reserves profile.

applying RCM[2P] to production areas
ocated in Queensland, Australia. All the
eserves and production data present-
ed are available from the Queensland
State Government website (Depart—
ment of Natural Resources and Mines,
Queensland Government 2016).

Fig. 1 plots RCM[2P] of the GM coal
seam within the reservoir in production
ease (PL) 191 over a 10-year period.

This curve is very simple to generate,
equiring no geological or engineering
nowledge to identify the confidence
evel of the disclosed 2P reserves. In
his example, from June 2008, RCM[2P]
hanged from good to poor confidence.
At this moment in time, any stakeholder
tilizing these reserves estimates must
se the estimates with caution or gath-
er additional information, that is, ask
questions. Fig. 2 shows the change in
RCM status was due to an increase in 2P
eserves and drilling activity. The cor-
esponding gas production through to
une 2010 indicated the results of the
drilling campaign may not have justified
he previous reserve increase and subse-
quently the reserves were progressively

ritten down.

Plotting RCM over time can gener-
ate insight and confidence in how
he operator manages reserves. Since
anuary 2012, the RCM has a rank of
s00d confidence.

[ Fig. 3a shows a producing asset’s
PL176) RCM over a 10-year period. A
onstant RCM[2P] is seen to June 2013
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Fig. 3a—Production lease 176 reserves confidence metric profile.
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Fig. 3b—Production lease 176 production and 2P reserves profile.
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TABLE 2—QUEENSLAND TOTAL GAS RESOURCES AS OF 30 JUNE 2016

Production 2P Reserves
30 June 2016 30 June 2016 ~ ; -
Bcf/6-month period | Bef RCMYears | RCM Ranking

554 39,204 35 Poor
TABLE 3—QUEENSLAND CONVENTIONAL AND UNCONVENTIONAL GAS
RESOURCES AS OF 30 JUNE 2016
Production , -
, Bcf/6-month | 2P Reserves '

Resource |  period ~ Bef RCM Years | RCM Ranking
Conventional 20 328 8 Good
Unconventional 534 38,875 36 Poor

TABLE 4—COALBED METHANE (CBM) 2P RESERVES PRODUCING AND

NONPRODUCING RESERVE REPORTS BREAKDOWN

Case | Description ~ Quantity
1 Total CBM 2P Reserves reports 137
2 Total no. of nonproducing assets with CBM 2P reserves 71
3 Total no. of producing assets 66
4 No. of producing assets <5 yrs production 40
5 No. of producing assets +>5 yrs production 26

RCM: Coalbed methane (CBM) with at least 5 years production history

Production Lease
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Fig. 4—Reserves confidence metric for 2P CBM 2P Queensland production
leases with 5 or more years of production.

and then it gradually increases. Based
on RCM[2P], the current ranking is poor
confidence and therefore the user of
this reserves information should pro-
ceed with caution or gather more infor-
mation. An increase in RCM requires
either the reserves to increase, or the
production to decrease. Fig. 3b shows
that production has remained constant,
whereas reserves have increased. This
explains the change in RCM but not
the reason for the change in reserves.
This would require an explanation from
the reserves issuer or estimator. Ask-
ing questions will improve confidence
and integrity.

RCM can be used to evaluate reserve
databases to identify areas where data
should be used with caution or require
additional information to improve con-
fidence. The following example utilizes
the publicly disclosed 2P conventional
and unconventional reserves and pro-
duction data from the Australian state
of Queensland, which is published every
6 months. These reports are available
from the Queensland Government’s
website [Natural Resources and Mines,
Queensland Government (Dec 2016)].

In Queensland, there are 209 (137
unconventional and 72 conventional)
2P reserves and 6-month production
reports. Table 2 shows the RCM[2P] for
Queensland total gas resources as of
30 June 2016.

The RCM ranking of the total 2P
reserves is classified as poor confi-
dence, signalling a need to perform
further analysis. Table 3 breaks down
the total resources into conventional
and unconventional (coalbed methane
[CBM]) resources.

The conventional 2P reserves RCM
score is below 20 years and, depend-
ing on the importance of this reserves
information, the stakeholder may have
reasonable confidence to proceed with
its endeavors. In the case of unconven-
tional resources, further investigation
is required.

RCM of the unconventional resourc-
es indicates the data need to be fur-
ther refined. There are 137 reserve
reports covering exploration licens-
es (Authority to Prospect [ATP] and
Production Leases).
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CBM fields often take time to de-
water before reaching peak production
and for this example, the RCM[2P] of
CBM assets which have been in produc-
tion for greater than 5 years are plotted
in Fig. 4.

Fifty-six percent of CBM production
leases have an RCM[2P] ranking of poor
confidence. This does not mean their
reserves are wrong. RCM only flags
that further information is required to
improve confidence in the estimate.
Explanations for the rank of poor con-
fidence include items such as produc-
tion is restrained, has not reached peak
production, undeveloped reserves’ com-
ponent, overstatement of reserves, poor
production performance, etc.

Reserves such as publicly disclosed
reserves often come with limited sup-
porting evidence. RCM is a simple tool to
identify reserves estimates that should

be assessed with caution or require
further information. The SPE-PRMS
guidelines will evolve and improve
with time, but will always be subject to
interpretation. Improving confidence
in the SPE-PRMS will require reserves
estimators to have the tools to iden-
tify anomalies and to know when to
ask for additional information. RCM is
such a tool. JPT
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Using a Data-Driven Technology to

Improve Drilling Efficiency
Accelerate Production and Maximize Capital Efficiency

Hamed Darabi, PhD

oin us March 21 as a case study is presented. Experts show how Technology Execution Leader, QR

a data-driven technology was applied to hundreds of wells in a
ajor oil field, quickly processing and aggregating large data sets,
dentifying drilling bottlenecks, and improving drilling efficiency.
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