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Preface 1

The Petroleum Resources Management System (hereinafter referred to as the “PRMS”), sponsored by the
Society of Petroleum Engineers (SPE), American Association of Petroleum Geologists (AAPG), World Petroleum
Council (WPC), Society of Petroleum Evaluation Engineers (SPEE), Society of Exploration Geophysicists
(SEG), Society of Petrophysicists and Well Log Analysts (SPWLA) and European Association of Geoscientists
and Engineers (EAGE), is an international standard generally abided by the global petroleum industry for
resources management, evaluation and reporting. PRMS resources and reserves definitions, classification and
categorization principles, evaluation methods and reporting rules have been widely adopted and applied in
international cooperations, industry activities, entity business and capital markets. To better meet the needs of
PRMS stakeholders around the world, the SPE Oil and Gas Reserves Committee (OGRC) granted authorization
to the specific Taskforce to develop the PRMS in English-Chinese Version in January 2020, and has provided
full supports and all way supervision. On May 5" 2023, the PRMS English-Chinese Version 2023 (V1.0) was
approved in the OGRC meeting for publication.

The PRMS in English-Chinese, aiming to further improve the PRMS2018 in English and support the
establishment of the Chinese terminology of PRMS concept system, is of significance to further improve
PRMS’ ever-green development, promote its in-depth application over the world and serve as a bridge for global
resources management systems. From the perspective of system engineering of whole life-cycle petroleum
resources management, the PRMS in English-Chinese Version is a useful practical working manual for global

petroleum industry and also a good reference textbook for young students and scholars in universities to learn

w&ﬁ_.ﬁ

W.John LEE, Chairman

knowledge on integrated resources management.

SPE Oil and Gas Reserves Committee
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Preface 2

Standards, carry wisdom, serve as foundation and provide impetus for development. A standard on mineral
resources and reserves management, is a complex and rigorous system, aiming to carry the concept of mineral
resources management and guide the establishment of associated systematic theory, terminology, methodology
and approaches supporting for the standardization of resources management, evaluation, reporting and decision-
making processes throughout whole life cycle, and playing a leading role and practical significance in promoting
the efficient resources utilization and high-quality business development.

The Petroleum Resources Management System (PRMS), sponsored by SPE, AAPG, WPC, SPEE, SEG,
SPWLA and EAGE and serving as an international standard in global petroleum industry for resources
management, evaluating and reporting, its resources and reserves definitions, classification and categorization
principles, evaluation methods and reporting rules have been widely adopted in global international cooperations,
industry activities, entity businesses and capital markets, playing an important role in leading and regulating
international mining activities and cooperations. The publication of the PRMS English-Chinese Version 2023 will
become a milestone in PRMS’ ever-green development for further promoting the dissemination and application
of PRMS in the practice, and serving as a bridge to interconnect global mineral resources management standards.

Petroleum is an essential energy supply for social and economic development, and its efficient utilization is
of great significance to the sustainable development of human society. I initiate global experts to pay attention
and engage in the development of mineral resources management standards, actively promote their mapping, and
jointly cope with the challenges in green energy transition for contributing to the harmonious, win-win benefited

and sustainable development of the global mining industry.

JU Jianhua

Vice President of the China Association of Mineral Resources Appraisers

Former General Director of the Mineral Resources Protection and Supervision
Department of the Ministry of Natural Resources of the People's Republic of China
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Preamble

Petroleum resources are the quantities of hydrocarbons
naturally occurring on or within the Earth’s crust. Resources
assessments estimate quantities in known and yet-to-be-
discovered accumulations. Resources evaluations are focused on
those quantities that can potentially be recovered and marketed
by commercial projects. A petroleum resources management
system provides a consistent approach to estimating petroleum
quantities, evaluating projects, and presenting results within a
comprehensive classification framework.

International efforts to standardize the definitions
of petroleum resources and how resources volumes are
estimated began in the 1930s. Early guidance focused on
Proved Reserves. Building on work initiated by the Society
of Petroleum Evaluation Engineers (SPEE), the Society of
Petroleum Engineers (SPE) published definitions for all
reserves categories in 1987. In the same year, the World
Petroleum Council (WPC), then known as the World
Petroleum Congress, independently published reserves
definitions that were strikingly similar. In 1997, the two
organizations jointly released a single set of definitions
for reserves that could be used worldwide. In 2000, the
American Association of Petroleum Geologists (AAPG),
SPE, and WPC jointly developed a classification system for
all petroleum resources. This was followed by the Guidelines
for the Evaluation of Reserves and Resources (2001),
Estimating and Auditing Standards for Reserves (2001,
latest revision June 2019), and a glossary of terms used in
resources definitions (2005). In 2007, the SPE/WPC/AAPG/
SPEE Petroleum Resources Management System (PRMS)
was issued and subsequently supported by the Society of
Exploration Geophysicists (SEG). The document is referred
to by the abbreviated term SPE-PRMS or simply PRMS, with
the caveat that the full title, including clear recognition of
the co-sponsoring organizations, has been initially stated. In
2011, the SPE/WPC/AAPG/SPEE/SEG published Guidelines
for the Application of the PRMS (referred to as Application
Guidelines).

The PRMS definitions and the related classification
system are now in common use internationally to support
petroleum project and portfolio management requirements.
PRMS is referenced for national reporting and regulatory
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disclosures in many jurisdictions and provides the commodity-
specific specifications for petroleum under the United Nations
Framework Classification for Resources (UNFC) to support
petroleum project and portfolio management requirements.
The definitions provide a measure of comparability, reduce the
subjective nature of resources estimation, and are intended to
improve clarity in global communications regarding petroleum
resources.

Technologies employed in petroleum exploration,
development, production, and processing continue to evolve
and improve. The SPE Oil and Gas Reserves Committee works
closely with related organizations to maintain the definitions
and guidelines to keep current with evolving technology and
industry requirements.

This document consolidates, builds on, and replaces
prior guidance. Appendix A is a glossary of terms used in the
PRMS and replaces those published in 2007. It is expected that
this document will be supplemented with industry education
programs, best practice reporting standards, future updates
to the 2011 Application Guidelines and extension of PRMS
principles to non-hydrocarbons.

This updated PRMS provides fundamental principles for
the evaluation and classification of petroleum reserves and
resources. If there is any conflict with prior SPE and PRMS
guidance, approved training, or the Application Guidelines,
the current PRMS shall prevail. It is understood that these
definitions and guidelines allow flexibility for entities,
governments, and regulatory agencies to tailor application
for their particular needs; however, any modifications to the
guidance contained herein must be clearly identified. The
terms “shall” or “must” indicate that a provision herein is
mandatory for PRMS compliance, while “should” indicates a
recommended practice and “may” indicates that a course of
action is permissible. The definitions and guidelines contained
in this document must not be construed as modifying the
interpretation or application of any existing regulatory reporting
requirements.
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1.0 Basic Principles and Definitions

1.0.0.1
a fundamental element that provides a common language for

A classification system of petroleum resources is

communicating both the confidence of a project’s resources
maturation status and the range of potential outcomes to
the various entities. The PRMS provides transparency by
requiring the assessment of various criteria that allow for the
classification and categorization of a project’s resources. The
evaluation elements consider the risk of geologic discovery
and the technical uncertainties together with a determination of
the chance of achieving the commercial maturation status of a
petroleum project.

1.0.0.2 The technical estimation of petroleum resources
quantities involves the assessment of quantities and values that
have an inherent degree of uncertainty. Quantities of petroleum
and associated products can be reported in terms of volumes
(e.g., barrels or cubic meters), mass (e.g., metric tonnes) or
energy (e.g., Btu or Joule). These quantities are associated
with exploration, appraisal, and development projects at
various stages of design and implementation. The commercial
aspects considered will relate the project’s maturity status (e.g.,
technical, economical, regulatory, and legal) to the chance of
project implementation.

1.0.0.3 The use of a consistent classification system
enhances comparisons between projects, groups of projects,
and total company portfolios. The application of PRMS must
consider both technical and commercial factors that impact the
project’s feasibility, its productive life, and its related cash flows.

1.1 Petroleum Resources Classification
Framework

1.1.0.1

mixture consisting of hydrocarbons in the gaseous, liquid, or

Petroleum is defined as a naturally occurring

solid state. Petroleum may also contain non-hydrocarbons,
common examples of which are carbon dioxide, nitrogen,
hydrogen sulfide, and sulfur. In rare cases, non-hydrocarbon
content can be greater than 50%.

1.1.0.2 The term resources as used herein is intended to
encompass all quantities of petroleum naturally occurring within
the Earth’s crust, both discovered and undiscovered (whether
recoverable or unrecoverable), plus those quantities already
produced. Further, it includes all types of petroleum whether
currently considered as conventional or unconventional resources.

1.0 Basic Principles and Definitions
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1.1.0.3 Figure 1.1 graphically represents the PRMS 1.1.0.3 K 1.1 /8 T PRMS %5
resources classification system. The system classifies resources 2z %5 % 2GR IER 4 E R ILFA
into discovered and undiscovered and defines Production, the RIFTEAY . I T e, ARk
A A SRUFRIRE IR, M
BeANTR G P o

recoverable resources classes: Reserves, Contingent Resources,
and Prospective Resources, as well as Unrecoverable Resources

(or Unrecoverable).
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Figure 1.1 Resources classification framework
BT BHIRIPEAEL
1.1.0.4 The horizontal axis reflects the range of 1.1.0.4 B s 7 — 10 H o] h—
uncertainty of estimated quantities potentially recoverable -y 52 42 b Sg H RO A5 (1 10 ST 72 P
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1.1.0.5 The following definitions apply to the major 2L
subdivisions within the resources classification: (1) Sk (TPIP), &
(1) Total Petroleum Initially-In-Place (TPIIP) is all quantities of Fo TSRS AR P 2 W TG B (D
petroleum.that ar.e estimated to exi.st originally in naturally 'occun‘ing S TN Ty
accumulations, discovered and undiscovered, before production. ) ) L
(2) EAMAMELG R (Discovered

(2) Discovered PIIP is the quantity of petroleum that is
estimated, as of a given date, to be contained in known accumulations ~ P1IP), TR 2 H G B0 ORI AR AR TE

before production. FE7™ T4 b 2t A 1

that a project will be committed for development and reach
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(3) Production is the cumulative quantities of petroleum
that have been recovered at a given date. While all recoverable
resources are estimated, and production is measured in terms
of the sales product specifications, raw production (sales plus
non-sales) quantities are also measured and required to support
engineering analyses based on reservoir voidage (see Section
3.2, Production Measurement).

1.1.0.6 Multiple development projects may be applied to
each known or unknown accumulation, and each project will
be forecasted to recover an estimated portion of the initially-in-
place quantities. The projects shall be divided into commercial,
sub-commercial, and undiscovered, with the estimated
recoverable quantities being classified as Reserves, Contingent
Resources, or Prospective Resources respectively, as defined
below.

(1) A. Reserves are those quantities of petroleum anticipated
to be commercially recoverable by application of development
projects to known accumulations from a given date forward under
defined conditions. Reserves must satisfy four criteria: discovered,
recoverable, commercial, and remaining (as of the evaluation’s
effective date) based on the development project (s) applied.

B. Reserves are recommended as sales quantities as
metered at the reference point. Where the entity also recognizes
quantities consumed in operations (CiO) (see Section 3.2.2,
Consumed in Operations), as Reserves these quantities must be
recorded separately. Non-hydrocarbon quantities are recognized
as Reserves only when sold together with hydrocarbons or CiO
associated with petroleum production. If the non-hydrocarbon
is separated before sales, it is excluded from Reserves.

C. Reserves are further categorized in accordance with
the range of uncertainty and should be sub-classified based
on project maturity and/or characterized by development and
production status.

(2) Contingent Resources are those quantities of petroleum
estimated, as of a given date, to be potentially recoverable
from known accumulations, by the application of development
project (s) not currently considered to be commercial owing
to one or more contingencies. Contingent Resources have an
associated chance of development. Contingent Resources may
include, for example, projects for which there are currently no
viable markets, or where commercial recovery is dependent
on technology under development, or where evaluation of the
accumulation is insufficient to clearly assess commerciality.
Contingent Resources are further categorized in accordance
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with the range of uncertainty associated with the estimates
and should be sub-classified based on project maturity and/or
economic status.

(3) Undiscovered PIIP is that quantity of petroleum
estimated, as of a given date, to be contained within accumulations
yet to be discovered.

(4) Prospective Resources are those quantities of petroleum
estimated, as of a given date, to be potentially recoverable
from undiscovered accumulations by application of future
development projects. Prospective Resources have both an
associated chance of geologic discovery and a chance of
development. Prospective Resources are further categorized
in accordance with the range of uncertainty associated with
recoverable estimates, assuming discovery and development,
and may be sub-classified based on project maturity.

(5) Unrecoverable Resources are that portion of either
discovered or undiscovered PIIP evaluated, as of a given
date, to be unrecoverable by the currently defined project(s).
A portion of these quantities may become recoverable in the
future as commercial circumstances change, technology is
developed, or additional data are acquired. The remaining
portion may never be recovered because of physical/chemical
constraints represented by subsurface interaction of fluids and
reservoir rocks.

1.1.0.7 The sum of Reserves, Contingent Resources,
and Prospective Resources may be referred to as “remaining
recoverable resources.” Importantly, these quantities should not
be aggregated without due consideration of the technical and
commercial risk involved with their classification. When such
terms are used, each classification component of the summation
must be provided.

1.1.0.8 Other terms used in resource assessments include
the following:

(1) Estimated Ultimate Recovery (EUR) is not a
resources category or class, but a term that can be applied to
an accumulation or group of accumulations (discovered or
undiscovered) to define those quantities of petroleum estimated,
as of a given date, to be potentially recoverable plus those
quantities already produced from the accumulation or group of
accumulations. For clarity, EUR must reference the associated
technical and commercial conditions for the resources;
for example, proved EUR is Proved Reserves plus prior

production.
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(2) Technically Recoverable Resources (TRR) are those
quantities of petroleum producible using currently available
technology and industry practices, regardless of commercial
considerations. TRR may be used for specific Projects or for
groups of Projects, or, can be an undifferentiated estimate
within an area (often basin-wide) of recovery potential.

(3) Technically Ultimate Recovery (TUR) is not a
resources category or class, but a term that can be applied to
an accumulation or group of accumulations (discovered or
undiscovered) to define the total quantities of petroleum producible
using available technology and industry practices, regardless
of commercial considerations. TUR, based on TRR plus prior
production, is a term helpful for reservoir engineering analysis and
the long-tern planning at company or national level.

1.1.0.9 Whenever these terms are used, the conditions
associated with their usage must be clearly noted and
documented.

1.2 Project-Based Resources Evaluations

1.2.0.1
identifying a recovery project or projects associated with one

The resources evaluation process consists of

or more petroleum accumulations, estimating the quantities of
PIIP, estimating that portion of those in-place quantities that
can be recovered by each project, and classifying the project(s)
based on maturity status or chance of commerciality.

1.2.0.2 The concept of a project-based classification
system is further clarified by examining the elements
contributing to an evaluation of net recoverable resources (see
Figure 1.2).
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1.2.0.3 The reservoir (contains the petroleum accumulation):
Key attributes include the types and quantities of PIIP and the fluid

and rock properties that affect petroleum recovery.
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1.2.0.4 The project: A project may constitute the
development of a well, a single reservoir, or a small field; an
incremental development in a producing field; or the integrated
development of a field or several fields together with the
associated processing facilities (e.g., compression). Within a
project, a specific reservoir’s development generates a unique
production and cash-flow schedule at each level of certainty.
The integration of these schedules taken to the project’s earliest
truncation caused by technical, economic, or the contractual
limit defines the estimated recoverable resources and associated
future net cash flow projections for each project. The ratio
of EUR to total PIIP quantities defines the project’s recovery
efficiency. Each project should have an associated recoverable
resources range (low, best, and high estimate).

1.2.0.5 The property (lease or license area): Each
property may have unique associated contractual rights and
obligations, including the fiscal terms. This information allows
definition of each participating entity’s share of produced
quantities (entitlement) and share of investments, expenses, and
revenues for each recovery project and the reservoir to which
it is applied. One property may encompass many reservoirs, or
one reservoir may span several different properties. A property
may contain both discovered and undiscovered accumulations
that may be spatially unrelated to a potential single field
designation.

1.2.0.6 An entity’s net recoverable resources are the
entitlement share of future production legally accruing under
the terms of the development and production contract or
license.

1.2.0.7
the primary element considered in the resources classification,

In the context of this relationship, the project is

and the net recoverable resources are the quantities derived
from each project. A project represents a defined activity or set
of activities to develop the petroleum accumulation(s) and the
decisions taken to mature the resources to reserves. In general,
it is recommended that an individual project has assigned to it
a specific maturity level sub-class (See Section 2.1.3.5, Project
Maturity Sub-Classes) at which a decision is made whether
or not to proceed (i.e., spend more money) and there should
be an associated range of estimated recoverable quantities
for the project (See Section 2.2.1, Range of Uncertainty). For
completeness, a developed field is also considered to be a
project.
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1.2.0.8 An accumulation or potential accumulation of
petroleum is often subject to several separate and distinct
projects that are at different stages of exploration or
development. Thus, an accumulation may have recoverable
quantities in several resources classes simultaneously. When
multiple options for development exist early in project
maturity, these options should be reflected as competing
project alternatives to avoid double counting until decisions
further refine the project scope and timing. Once the scope
is described and the timing of decisions on future activities
established, the decision steps will generally align with the
project’s classification. To assign recoverable resources of
any class, a project’s development plan, with detail that
supports the resource commercial classification claimed, is
needed.

1.2.0.9 The estimates of recoverable quantities must be
stated in terms of the production derived from the potential
development program even for Prospective Resources.
Given the major uncertainties involved at this early stage, the
development program will not be of the detail expected in later
stages of maturity. In most cases, recovery efficiency may be
based largely on analogous projects. In-place quantities for
which a feasible project cannot be defined using current or
reasonably forecast improvements in technology are classified
as Unrecoverable.

1.2.0.10 Not all technically feasible development projects
will be commercial. The commercial viability of a development
project within a field’s development plan is dependent on a
forecast of the conditions that will exist during the time period
encompassed by the project (see Section 3.1, Assessment of
Commerciality). Conditions include technical, economic (e.g.,
hurdle rates, commodity prices), operating and capital costs,
marketing, sales route(s), and legal, environmental, social, and
governmental factors forecast to exist and impact the project
during the time period being evaluated. While economic factors
can be summarized as forecast costs and product prices, the
underlying influences include, but are not limited to, market
conditions (e.g., inflation, market factors, and contingencies),
exchange rates, transportation and processing infrastructure,
fiscal terms, and taxes.

1.2.0.11
quantities producible from a project as measured according to

The resources being estimated are those

delivery specifications at the point of sale or custody transfer
(see Section 3.2.1, Reference Point) and may permit forecasts
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of CiO quantities (see Section 3.2.2., Consumed in Operations).
The cumulative production forecast from the effective date forward
to cessation of production is the remaining recoverable resources
quantity (see Section 3.1.1, Net Cash-Flow Evaluation).

1.2.0.12 The supporting data, analytical processes, and
assumptions describing the technical and commercial basis
used in an evaluation must be documented in sufficient detail
to allow, as needed, a qualified reserves evaluator or qualified
reserves auditor to clearly understand each project’s basis for
the estimation, categorization, and classification of recoverable
resources quantities and, if appropriate, associated commercial

assessment.
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2.0 Classification and Categorization
Guidelines

2.0.0.1
evaluations of all resources should be conducted in the context

To consistently characterize petroleum projects,

of the full classification system shown in Figure 1.1. These
guidelines reference this classification system and support an
evaluation in which projects are “classified” based on their
chance of commerciality, P, (the vertical axis labeled Chance of
Commerciality), and estimates of recoverable and marketable
quantities associated with each project are “categorized” to
reflect uncertainty (the horizontal axis). The actual workflow
of classification versus categorization varies with individual
projects and is often an iterative analysis leading to a final
report. Report here refers to the presentation of evaluation
results within the entity conducting the assessment and
should not be construed as replacing requirements for public
disclosures under guidelines established by regulatory and/or
other government agencies.

2.1 Resources Classification

2.1.0.1 The PRMS classification establishes criteria
for the classification of the total PIIP. A determination of a
discovery differentiates between discovered and undiscovered
PIIP. The application of a project further differentiates the
recoverable from unrecoverable resources. The project is
then evaluated to determine its maturity status to allow
the classification distinction between commercial and sub-
commercial projects. PRMS requires the project’s recoverable
resources quantities to be classified as either Reserves,
Contingent Resources, or Prospective Resources.

2.1.1 Determination of Discovery Status

2.1.1.1
to exist when one or more exploratory wells have established

A discovered petroleum accumulation is determined

through testing, sampling, and/or logging the existence of a
significant quantity of potentially recoverable hydrocarbons
and thus have established a known accumulation. In the
absence of a flow test or sampling, the discovery determination
requires confidence in the presence of hydrocarbons and
evidence of producibility, which may be supported by suitable
producing analogs (see Section 4.1.1, Analogs). In this context,
“significant” implies that there is evidence of a sufficient
quantity of petroleum to justify estimating the in-place quantity
demonstrated by the well(s) and for evaluating the potential for
commercial recovery.

2.0 Classification and Categorization Guidelines

2.0 IR PHEFE

2.0 IFRIFIEH

2.0.0.1 AT —EHLFRAE A I H
A G IR B VAL R B E B 1.1 B s i e g
RRYG, WIEAITERGNFEr, %R
AL, P, (AR L) X0 H
17 387, JEXF AT H AR T ]
B EIT 7, UMW EPE
(HEAH) o 2 5 0 52 b TR It A PR 0
i, 8RR Er A Ges 2 —10
AR S . X HE M, B Sk
PRI O 25 SR B B, TR e AR AR
WEAS PR A/ B AR BRE A2
AR T

2.1 B

2.1.0.1 PRMS 4328k A1 i 5 46 i
Hutd (TPIP) RIS, 1 bR, “—1
R e, Ao R BRI & B
T Db e S — N3 H W]
2 X 3 AT RGE IR AR IR W6 SRS,
X E HEATIPAR, i IR,
AT 43 Bk AR Ik 5 H . PRMS 22K
W H A r] R R R A A i i SRR

e el s R A — 2R

2.1.1 EIREHIE
2111 M—OsL 0P, it

W, BORERN / B SR T RS
TEALRAR DAL S PAFAERT, LA E —E
KB TORERAAAE, Hh i E— 2
IR o A RPEAT A = I HURE )
THOLT R B RE 7 20k S AL P
FAAES AP RAEAR AR S HKHE, I n] LAl
I 2 A 2R AT IR R (UL 4.1.1
T, KR o FERXRRELL R, CRET
MR A LG 1 AT I B R SR A (2
A) A FTIESE B4 A i SO R A
ROV I RAGTE TS o

11



Petroleum Resources Management System

il B AR St

2.1.1.2 Where a discovery has identified potentially
recoverable hydrocarbons, but it is not considered viable
to apply a project with established technology or with
technology under development, such quantities may be
classified as Discovered Unrecoverable with no Contingent
Resources. In future evaluations, as appropriate for
petroleum resources management purposes, a portion of these
unrecoverable quantities may become recoverable resources
as either commercial circumstances change or technological
developments occur.

2.1.2 Determination of Commerciality

2.1.2.1 Discovered recoverable quantities (Contingent
Resources) may be considered commercially mature, and
thus attain Reserves classification, if the entity claiming
commerciality has demonstrated a firm intention to proceed
with development. This means the entity has satisfied the
internal decision criteria (typically rate of return at or above
the weighted average cost-of-capital or the hurdle rate).
Commerciality is achieved with the entity’s commitment to the
project and all of the following criteria:

(1) Evidence of a technically mature, feasible development plan.

(2) Evidence of financial appropriations either being in
place or having a high likelihood of being secured to implement
the project.

(3) Evidence to support a reasonable time-frame for
development.

(4) A reasonable assessment that the development projects
will have positive economics and meet defined investment
and operating criteria. This assessment is performed on the
estimated entitlement forecast quantities and associated cash
flow on which the investment decision is made (see Section
3.1.1, Net Cash-Flow Evaluation).

(5) A reasonable expectation that there will be a market for
forecast sales quantities of the production required to justify
development. There should also be similar confidence that all
produced streams (e.g., oil, gas, water, CO,) can be sold, stored,
re-injected, or otherwise appropriately disposed.

(6) Evidence that the necessary production and transportation
facilities are available or can be made available.

(7) Evidence that legal, contractual, environmental,
regulatory, and government approvals are in place or will be
forthcoming, together with resolving any social and economic

concerns.
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2.1.2.2  The commerciality test for Reserves determination
is applied to the best estimate (P50) forecast quantities, which
upon qualifying all commercial and technical maturity criteria
and constraints become the 2P Reserves. Stricter cases [e.g.,
low estimate (P90)] may be used for decision purposes or
to investigate the range of commerciality (see Section 3.1.2,
Economic Criteria). Typically, the low- and high-case project
scenarios may be evaluated for sensitivities when considering
project risk and upside opportunity.

2.1.2.3 To be included in the Reserves class, a project
must be sufficiently defined to establish both its technical and
commercial viability as noted in Section 2.1.2.1. There must be
a reasonable expectation that all required internal and external
approvals will be forthcoming and evidence of firm intention
to proceed with development within a reasonable time-frame.
A reasonable time-frame for the initiation of development
depends on the specific circumstances and varies according
to the scope of the project. While five years is recommended
as a benchmark, a longer time-frame could be applied where
justifiable; for example, development of economic projects
that take longer than five years to be developed or are deferred
to meet contractual or strategic objectives. In all cases, the
justification for classification as Reserves should be clearly
documented.

2.1.2.4 While PRMS guidelines require financial
appropriations evidence, they do not require that project financing
be confirmed before classifying projects as Reserves. However,
this may be another external reporting requirement. In many
cases, financing is conditional upon the same criteria as above.
In general, if there is not a reasonable expectation that financing
or other forms of commitment (e.g., farm-outs) can be arranged
so that the development will be initiated within a reasonable
time-frame, then the project should be classified as Contingent
Resources. If financing is reasonably expected to be in place
at the time of the final investment decision (FID), the project’s
resources may be classified as Reserves.

2.1.3 Project Status and Chance of Commerciality

2.1.3.1 Evaluators have the option to establish a more
detailed resources classification reporting system that can also
provide the basis for portfolio management by subdividing the
chance of commerciality axis according to project maturity.
Such sub-classes may be characterized qualitatively by the
project maturity level descriptions and associated quantitative

2.0 Classification and Categorization Guidelines
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chance of reaching commercial status and being placed on
production.

2.1.3.2 Asa project moves to a higher level of commercial
maturity in the classification (see Figure 1.1 vertical axis),
there will be an increasing chance that the accumulation will
be commercially developed and the project quantities move
to Reserves. For Contingent and Prospective Resources,
this is further expressed as a chance of commerciality,
P, which incorporates the following underlying chance
component(s):

(1) The chance that the potential accumulation will result
in the discovery of a significant quantity of petroleum, which is
called the “chance of geologic discovery,” P,.

(2) Once discovered, the chance that the known
accumulation will be commercially developed is called the
“chance of development,” P,.

2.1.3.3 There must be a high degree of certainty in the
chance of commerciality, P,, for Reserves to be assigned; for
Contingent Resources, P, = Py; and for Prospective Resources,
P, is the product of P, and P,.

2.1.3.4 Contingent and Prospective Resources can have
different project scopes (e.g., well count, development spacing,
and facility size) as development uncertainties and project
definition mature.

2.1.3.5 Project Maturity Sub-Classes

2.1.3.5.1
and associated recoverable quantities may be sub-classified

As Figure 2.1 illustrates, development projects

according to project maturity levels and the associated actions
(i.e., business decisions) required to move a project toward
commercial production.

2.1.3.5.2 Maturity terminology and definitions for each
project maturity class and sub-class are provided in Table
1. This approach supports the management of portfolios of
opportunities at various stages of exploration, appraisal, and
development. Reserve sub-classes must achieve commerciality
while Contingent and Prospective Resources sub-classes may
be supplemented by associated quantitative estimates of chance
of commerciality to mature.

2.1.3.5.3 Resources sub-class maturation is based on
those actions that progress a project through final approvals to
implementation and initiation of production and product sales.
The boundaries between different levels of project maturity are
frequently referred to as project “decision gates.”
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2.1.3.5.4 Projects that are classified as Reserves must
meet the criteria as listed in Section 2.1.2, Determination
of Commerciality. Projects sub-classified as Justified for
Development are agreed upon by the managing entity and partners
as commercially viable and have support to advance the project,
which includes a firm intent to proceed with development. All
participating entities have agreed to the project and there are no
known contingencies to the project from any official entity that will
have to formally approve the project.

2.1.3.5.5 Justified for Development Reserves are reclassified
to Approved for Development after the FID has been made.
Projects should not remain in the Justified for Development
sub-class for extended time periods without positive indications
that all required approvals are expected to be obtained without
undue delay. If there is no longer the reasonable expectation
of project execution (i.e., historical track record of execution,
project progress), the project shall be reclassified as Contingent
Resources.

2.1.3.5.6 Projects classified as Contingent Resources
have their sub-classes aligned with the entity’s plan to manage
its portfolio of projects. Thus, projects on known accumulations

that are actively being studied, undergoing feasibility review,
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and have planned near-term operations (e.g., drilling) are placed
in Contingent Resources Development Pending, while those
that do not meet this test are placed into either Contingent
Resources Development On Hold, Development Unclarified, or
Development Not Viable.

2.1.3.5.7 Where commercial factors change and there
is a significant risk that a project with Reserves will no
longer proceed, the project shall be reclassified as Contingent
Resources.

2.1.3.5.8 For Contingent Resources, evaluators should
focus on gathering data and performing analyses to clarify
and then mitigate those key conditions or contingencies that
prevent commercial development. Note that the Contingent
Resources sub-classes described above and shown in Figure 2.1
are recommended; however, entities are at liberty to introduce
additional sub-classes that align with project management
goals.

2.1.3.5.9 For Prospective Resources, potential accumulations
may mature from Play, to Lead and then to Prospect based on the
ability to identify potentially commercially viable exploration
projects. The Prospective Resources are evaluated according to
chance of geologic discovery, P,, and chance of development,
P,, which together determine the chance of commerciality,
P,.. Commercially recoverable quantities under appropriate
development projects are then estimated. The decision at
each exploration phase is whether to undertake further data
acquisition and/or studies designed to move the Play through
to a drillable Prospect with a project description range
commensurate with the Prospective Resources sub-class.

2.1.3.6 Reserves Status
2.1.3.6.1

(criteria given in Table 1), the associated quantities are

Once projects satisfy commercial maturity

classified as Reserves. These quantities may be allocated
to the following subdivisions based on the funding and
operational status of wells and associated facilities within
the reservoir development plan (Table 2 provides detailed
definitions and guidelines):

(1) Developed Reserves are quantities expected to be
recovered from existing wells and facilities.

A. Developed Producing Reserves are expected to be
recovered from completion intervals that are open and
producing at the time of the estimate.

B. Developed Non-Producing Reserves include shut-in and
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behind-pipe reserves with minor costs to access.

(2) Undeveloped Reserves are quantities expected to be
recovered through future significant investments.

2.1.3.6.2 The distinction between the “minor costs
to access” Developed Non-Producing Reserves and the
“significant investment” needed to develop Undeveloped
Reserves requires the judgment of the evaluator taking into
account the cost environment. A significant investment would
be a relatively large expenditure when compared to the cost of
drilling and completing a new well. A minor cost would be a
lower expenditure when compared to the cost of drilling and
completing a new well.

2.1.3.6.3 Once a project passes the commercial assessment
and achieves Reserves status, it is then included with all
other Reserves projects of the same category in the same
field for estimating combined future production and applying
the economic limit test (see Section 3.1, Assessment of
Commereciality).

2.1.3.6.4 Where Reserves remain Undeveloped beyond
a reasonable time-frame or have remained Undeveloped owing
to postponements, evaluations should be critically reviewed
to document reasons for the delay in initiating development
and to justify retaining these quantities within the Reserves
class. While there are specific circumstances where a longer
delay (see Section 2.1.2, Determination of Commerciality) is
justified, a reasonable time-frame to commence the project is
generally considered to be less than five years from the initial
classification date.

2.1.3.6.5 Development and Production status are of
significant importance for project portfolio management and
financials. The Reserves status concept of Developed and
Undeveloped status is based on the funding and operational
status of wells and producing facilities within the development
project. These status designations are applicable throughout
the full range of Reserves uncertainty categories (1P, 2P, and
3P or Proved, Probable, and Possible). Even those projects
that are Developed and On Production should have remaining
uncertainty in recoverable quantities.

2.1.3.7 Economic Status

2.1.3.7.1
status. All projects classified as Reserves must be commercial

Projects may be further characterized by economic

under defined conditions (see Section 3.1, Assessment of
Commerciality Assessment). Based on assumptions regarding
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future conditions and the impact on ultimate economic viability,
projects currently classified as Contingent Resources may be
broadly divided into two groups:

(1) Economically Viable Contingent Resources are those
quantities associated with technically feasible projects where
cash flows are positive under reasonably forecasted conditions
but are not Reserves because it does not meet the commercial
criteria defined in Section 2.1.2.

(2) Economically Not Viable Contingent Resources
are those quantities for which development projects are not
expected to yield positive cash flows under reasonable forecast
conditions.

2.1.3.7.2 The best estimate (or P50) production forecast is
typically used for the economic evaluation for the commercial
assessment of the project. The low case, when used as the
primary case for a project decision, may be used to determine
project economics. The economic evaluation of the project high
case alone is not permitted to be used in the determination of
the project’s commerciality.

2.1.3.7.3 For Reserves, the best estimate production
forecast reflects a specific development scenario recovery
process, a certain number and type of wells, facilities, and
infrastructure.

2.1.3.7.4 The project’s low-case scenario is tested to
ensure it is economic, which is required for Proved Reserves to
exist (see Section 2.2.2, Category Definitions and Guidelines).
It is recommended to evaluate the low case and the high case
(which will quantify the 3P Reserves) to convey the project
downside risk and upside potential. The project development
scenarios may vary in the number and type of wells, facilities,
and infrastructure in Contingent Resources, but to recognize
Reserves, there must exist the reasonable expectation to develop
the project for the best estimate case.

2.1.3.7.5 The economic status may be identified
independently of, or applied in combination with, project
maturity sub-classification to more completely describe
the project. Economic status is not the only qualifier that
allows defining Contingent or Prospective Resources sub-
classes. Within Contingent Resources, applying the project
status to decision gates (and/or incorporating them in a plan
to execute) more appropriately defines whether the project is
placed into the sub-class of either Development Pending versus
Development On Hold, Development Unclarified or Development
Not Viable.
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2.1.3.7.6  Where evaluations are incomplete and it
is premature to clearly define the associated cash flows,
it is acceptable to note that the project economic status is
“undetermined.”

2.2 Resources Categorization

2.2.0.1 The horizontal axis in the resources classification in
Figure 1.1 defines the range of uncertainty in estimates of the
quantities of recoverable, or potentially recoverable, petroleum
associated with a project or group of projects. These estimates
include the uncertainty components as follows:

(1) The total petroleum remaining within the accumulation
(in-place resources).

(2) The technical uncertainty in the portion of the total
petroleum that can be recovered by applying a defined
development project or projects (i.e., the technology applied).

(3) Known variations in the commercial terms that
may impact the quantities recovered and sold (e.g., market
availability; contractual changes, such as production rate tiers
or product quality specifications) are part of project’s scope
and are included in the horizontal axis, while the chance of
satisfying the commercial terms is reflected in the classification
(vertical axis).

2.2.0.2 The uncertainty in a project’s recoverable
quantities is reflected by the 1P, 2P, 3P, Proved (P1), Probable
(P2), and Possible (P3) reserves; 1C, 2C, 3C, C1, C2, and C3
contingent resources; or 1U, 2U, and 3U prospective resources
categories. The chance of commerciality is associated with
resources classes or sub-classes and not with the resources
categories reflecting the range of recoverable quantities.

2.2.0.3 There must be a single set of defined conditions
applied for resource categorization. Use of different commercial
assumptions for categorizing quantities is referred to as “split
conditions” and are not allowed. Frequently, an entity will
conduct project evaluation sensitivities to understand potential
implications when making project selection decisions. Such
sensitivities may be fully aligned to resource categories or may
use single parameters, groups of parameters, or variances in the
defined conditions.

2.2.0.4 Moreover, a single project is uniquely assigned
to a sub-class along with its uncertainty range. For example,
a project cannot have quantities classified in both Contingent
Resources and Reserves, for instance as 1C, 2P, and 3P. This is
referred to as “split classification”.
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22.1

2.2.1.1
estimation and is communicated in PRMS by reporting a

Range of Uncertainty

Uncertainty is inherent in a project’s resources

range of category outcomes. The range of uncertainty of the
recoverable and/or potentially recoverable quantities may be
represented by either deterministic scenarios or by a probability
distribution (see Section 4.2, Resources Assessment Methods).

2.2.1.2  When the range of uncertainty is represented by a
probability distribution, a low, best, and high estimate shall be
provided such that:

(1) There should be at least a 90% probability (P90) that
the quantities to be actually recovered will equal or exceed the low
estimate.

(2) There should be at least a 50% probability (P50) that
the quantities to be actually recovered will equal or exceed the
best estimate.

(3) There should be at least a 10% probability (P10) that the
quantities to be actually recovered will equal or exceed the high
estimate.

2.2.1.3 In some projects, the range of uncertainty may
be limited, and the three scenarios may result in resources
estimates that are not significantly different. In these situations,
a single value estimate may be appropriate to describe the
expected result.

2.2.1.4 When using the deterministic scenario method,
typically there should also be low, best, and high estimates,
where such estimates are based on qualitative assessments of
relative uncertainty using consistent interpretation guidelines.
Under the deterministic incremental method, quantities for each
confidence segment are estimated discretely (see Section 2.2.2,
Category Definitions and Guidelines).

2.2.1.5 Project resources are initially estimated using
the above uncertainty range forecasts that incorporate the
subsurface elements together with technical constraints related
to wells and facilities. The technical forecasts then have
additional commercial criteria applied (e.g., economics and
license cutoffs are the most common) to estimate the entitlement
quantities attributed and the resources classification status:
Reserves, Contingent Resources, or Prospective Resources.

2.2.1.6  While there may be significant chance that sub-
commercial and undiscovered accumulations will not achieve
commercial production, it is useful to consider the range
of potentially recoverable quantities independent of such
likelihood when considering what resources class to assign the
project quantities.
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2.2.2 Category Definitions and Guidelines
2.2.2.1

and categorize results by uncertainty using the deterministic

Evaluators may assess recoverable quantities

incremental method, the deterministic scenario (cumulative)
method, geostatistical methods, or probabilistic methods
(see Section 4.2, Resources Assessment Methods). Also,
combinations of these methods may be used.

2.2.2.2 Use of consistent terminology (Figures 1.1
and 2.1) promotes clarity in communication of evaluation
results. For Reserves, the general cumulative terms low/best/
high forecasts are used to estimate the resulting 1P/2P/3P
quantities, respectively. The associated incremental quantities
are termed Proved (P1), Probable (P2) and Possible (P3).
Reserves are a subset of, and must be viewed within the context
of, the complete resources classification system. While the
categorization criteria are proposed specifically for Reserves,
in most cases, the criteria can be equally applied to Contingent
and Prospective Resources. Upon satisfying the commercial
maturity criteria for discovery and/or development, the project
quantities will then move to the appropriate resources sub-
class. Table 3 provides criteria for the Reserves categories
determination.

2.2.2.3 For Contingent Resources, the general cumulative
terms low/best/high estimates are used to estimate the resulting
1C/2C/3C quantities, respectively. The terms C1, C2, and
C3 are defined for incremental quantities of Contingent
Resources.

2.2.2.4 For Prospective Resources, the general cumulative
terms low/best/high estimates also apply and are used to
estimate the resulting 1U/2U/3U quantities. No specific terms
are defined for incremental quantities within Prospective
Resources.

2.2.2.5 Quantities in different classes and sub-classes
cannot be aggregated without considering the varying degrees
of technical uncertainty and commercial likelihood involved
with the classification(s) and without considering the degree
of dependency between them (see Section 4.2.6, Aggregating
Resources Classes).

2.2.2.6  Without new technical information, there should
be no change in the distribution of technically recoverable
resources and the categorization boundaries when conditions
are satisfied to reclassify a project from Contingent Resources
to Reserves.
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2.2.2.7 All evaluations require application of a consistent
set of forecast conditions, including assumed future costs and
prices, for both classification of projects and categorization of
estimated quantities recovered by each project (see Section 3.1,
Assessment of Commerciality).

2.2.2.8 Tables 1, 2, and 3 present category definitions
and provide guidelines designed to promote consistency in
resources assessments. The following summarize the definitions
for each Reserves category in terms of both the deterministic
incremental method and the deterministic scenario method, and
also provides the criteria if probabilistic methods are applied.
For all methods (incremental, scenario, or probabilistic), low,
best and high estimate technical forecasts are prepared at
an effective date (unless justified otherwise), then tested to
validate the commercial criteria, and truncated as applicable for
determination of Reserves quantities.

(1) Proved Reserves are those quantities of Petroleum
that, by analysis of geoscience and engineering data, can
be estimated with reasonable certainty to be commercially
recoverable from known reservoirs and under defined technical
and commercial conditions. If deterministic methods are used,
the term “reasonable certainty” is intended to express a high
degree of confidence that the quantities will be recovered. If
probabilistic methods are used, there should be at least a 90%
probability that the quantities actually recovered will equal or
exceed the 1P estimate.

(2) Probable Reserves are those additional Reserves which
analysis of geoscience and engineering data indicate are less
likely to be recovered than Proved Reserves but more certain
to be recovered than Possible Reserves. It is equally likely
that actual remaining quantities recovered will be greater than
or less than the sum of the estimated Proved plus Probable
Reserves (2P). In this context, when probabilistic methods are
used, there should be at least a 50% probability that the actual
quantities recovered will equal or exceed the 2P estimate.

(3) Possible Reserves are those additional Reserves that
analysis of geoscience and engineering data suggest are less
likely to be recoverable than Probable Reserves. The total
quantities ultimately recovered from the project have a low
probability to exceed the sum of Proved plus Probable plus
Possible (3P) Reserves, which is equivalent to the high-estimate
scenario. When probabilistic methods are used, there should be
at least a 10% probability that the actual quantities recovered
will equal or exceed the 3P estimate. Possible Reserves that are
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located outside of the 2P area (not upside quantities to the 2P
scenario) may exist only when the commercial and technical
maturity criteria have been met (that incorporate the Possible
development scope). Stand-alone Possible Reserves must
reference a commercial 2P project (e.g., a lease adjacent to the
commercial project that may be owned by a separate entity),
otherwise stand-alone Possible is not permitted.

2.2.2.9 One, but not the sole, criterion for qualifying
discovered resources and to categorize the project’s range of its
low/best/high or P90/P50/P10 estimates to either 1C/2C/3C or
1P/2P/3P is the distance away from known productive area(s)
defined by the geoscience confidence in the subsurface.

2.2.2.10 A conservative (low-case) estimate may be
required to support financing. However, for project justification,
it is generally the best-estimate Reserves or Resources quantity
that passes qualification because it is considered the most
realistic assessment of a project’s recoverable quantities. The
best estimate is generally considered to represent the sum of
Proved and Probable estimates (2P) for Reserves, or 2C when
Contingent Resources are cited, when aggregating a field,
multiple fields, or an entity’s resources.

2.2.2.11

incremental method, discrete estimates are made for

It should be noted that under the deterministic

each category and should not be aggregated without due
consideration of associated confidence. Results from the
deterministic scenario, deterministic incremental, geostatistical
and probabilistic methods applied to the same project should
give comparable results (see Section 4.2, Resources Assessment
Methods). If material differences exist between the results of
different methods, the evaluator should be prepared to explain
these differences.

2.3 Incremental Projects

2.3.0.1
application of a defined initial development project, even

The initial resources assessment is based on

extending into Prospective Resources. Incremental projects are
designed to either increase recovery efficiency, reduce costs,
or accelerate production through either maintenance of or
changes to wells, completions, facilities, through infill drilling
or by means of improved recovery. Such projects are classified
according to the resources classification framework (Figure 1.1),
with preference for applying project maturity sub-classes (Figure
2.1). Related incremental quantities are similarly categorized
on the range of uncertainty of recovery. The projected
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recovery change can be included in Reserves if the degree of
commitment is such that the project has achieved commercial
maturity (See Section 2.1.2, Determination of Commerciality).
The quantity of such incremental recovery must be supported
by technical evidence to justify the relative confidence in the
resources category assigned.

2.3.0.2 An incremental project must have a defined
development plan. A development plan may include projects targeting
the entire field (or even multiple, linked fields), reservoirs, or single
wells. Each incremental project will have its own planned timing
for execution and resource quantities attributed to the project.
Development plans may also include appraisal projects that will
lead to subsequent project decisions based on appraisal outcomes.

2.3.0.3 Circumstances when development will be significantly
delayed and where it is considered that Reserves are still justified
should be clearly documented. If there is no longer the reasonable
expectation of project execution (i.e., historical track record of
execution, project progress), forecasted project incremental
recoveries are to be reclassified as Contingent Resources (see
Section 2.1.2, Determination of Commerciality).

2.3.1 Workovers, Treatments, and Changes of
Equipment
2.3.1.1

future workover, treatment (including hydraulic fracturing

Incremental recovery associated with a

stimulation), re-treatment, changes to existing equipment, or
other mechanical procedures where such projects have routinely
been successful in analogous reservoirs may be classified as
Developed Reserves, Undeveloped Reserves, or Contingent
Resources, depending on the associated costs required (see
Section 2.1.3.6, Reserves Status) and the status of the project’s
commercial maturity elements.

2.3.1.2 Facilities that are either beyond their operational life,
placed out of service, or removed from service cannot be associated
with Reserves recognition. When required facilities become
unavailable or out of service for longer than a year, it may be necessary
to reclassify the Developed Reserves to either Undeveloped Reserves
or Contingent Resources. A project that includes facility replacement or
restoration of operational usefulness must be identified, commensurate
with the resources classification.

2.3.2 Compression

2321
can increase the portion of in-place gas that can be commercially

Reduction in the backpressure through compression
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produced and thus included in resources estimates. If the
eventual installation of compression meets commercial maturity
requirements, the incremental recovery is included in either
Undeveloped Reserves or Developed Reserves, depending
on the investment on meeting the Developed or Undeveloped
classification criteria. However, if the cost to implement
compression is not significant, relative to the cost of one
new well in the field, or there is reasonable expectation that
compression will be implemented by a third party in a common
sales line beyond the reference point, the incremental quantities
may be classified as Developed Reserves. If compression
facilities were not part of the original approved development
plan and such costs are significant, it should be treated as a
separate project subject to normal project maturity criteria.

2.3.3 Infill Drilling

2.3.3.1
drilling additional producing wells to reduce the well spacing of

Technical and commercial analyses may support

the initial development plan, subject to government regulations.
Infill drilling may have the combined effect of increasing recovery
and accelerating production. Only the incremental recovery (i.c.
recovery from infill wells less the recovery difference in earlier
wells) can be considered as additional Reserves for the project; this

incremental recovery may need to be reallocated.
2.34 Improved Recovery

2.34.1
obtained, beyond primary recovery, from naturally occurring

Improved recovery is the additional petroleum

reservoirs by supplementing the natural reservoir energy. It
includes secondary recovery (e.g., waterflooding and pressure
maintenance), tertiary recovery processes (thermal, miscible
gas, chemical injection, and other types), and any other means
of supplementing natural reservoir recovery processes.

2342

Reserves technical and commercial maturity criteria as primary

Improved recovery projects must meet the same

recovery projects.

2.3.4.3 The judgment on commerciality is based on pilot
project results within the subject reservoir or by comparison
to a reservoir with analogous rock and fluid properties and
where a similar established improved recovery project has been
successfully applied.

2.3.4.4
recovery methods that have yet to be established through

Incremental recoveries through improved

routine, commercially successful applications are included as

2.0 Classification and Categorization Guidelines

2.0 IR PHEFE

A BEIRAGE . Gn SR 0 i it 1 2 7l
AR, B n] R A AR IT K
s I bR, XBR TR ®
6 C T R BRI R B3 28 564 HE,
USRS PR B i) A AN R R i
T — FOFH AR T, i n] &
2 =I5 e 2 AN R L B B 2 1
L), WHGE TR eI K ff . IR
FEA vt A T 2 A RUR IT A 5 RN
7, HAARE, R — A B 15
H, FIEH BT H AR oy o

2.3.3  nEEksH:

2331 HRIBUHCIE, fARSH
AT s R AT RESFRE 2250, ARRAIR
WIAFE R SRR . s sl nT kA
P AR A = I LR A RO . AR
s (R B 7 BT R 5 22 i
AR RRCR BN 25 FHAE I H
(fig g i, T RE T R
234 RRERKE

2341 HEERICERTE—UIFR
Senti b, Ea i AGRREE AN TS, FTMRER
fBE P EAMRBUG AR . B2 RICR
G ZROFR (N, KRR, =WIF
K (PR | TRAHIKIK , fb2rakeE e AT H ),
DA B HAt 8 Bh AR ST R A i

2342 H5—WIFRIEME, $E5
PR ESTNEPAIN J ik TR 45
S

2343  HRESRYCEIE BRI
SRR T AR A e SR H 45, E
PSS AR (LA AT 28 HL A A S Tk
PERT) © S A 2RISR I H

2344 AP mRICRIE BRI
o = RMCR ik M A H O A v s
W, HOR B R R A&, i3k

25



Petroleum Resources Management System

il B AR St

Reserves only after a favorable production response from the
subject reservoir from either (a) a representative pilot or (b) an
installed portion of the project, where the response provides
support for the analysis on which the project is based. The
improved recovery project’s resources will remain classified
as Contingent Resources Development Pending until the pilot has
demonstrated both technical and commercial feasibility and the full
project passes the Justified for Development “decision gate.”

2.4 Unconventional Resources

2.4.0.1
as conventional and unconventional may require different

The types of in-place petroleum resources defined

evaluation approaches and/or extraction methods. However,
the PRMS resources definitions, together with the classification
system, apply to all types of petroleum accumulations
regardless of the in-place characteristics, extraction method
applied, or degree of processing required.

(1) Conventional resources exist in porous and permeable
rock with pressure equilibrium. The PIIP is trapped in discrete
accumulations related to a local geological structure feature
and/or stratigraphic condition. Each conventional accumulation
is typically bounded by a down dip contact with an aquifer, as
its position is controlled by hydrodynamic interactions between
buoyancy of petroleum in water versus capillary force. The
petroleum is recovered through wellbores and typically requires
minimal processing before sale.

(2) Unconventional resources exist in petroleum
accumulations that are pervasive throughout a large area and
are not significantly affected by hydrodynamic influences
(also called “continuous-type deposit™). Usually there is not
an obvious structural or stratigraphic trap. Examples include
coalbed methane (CBM), basin-centered gas (low permeability),
tight gas and tight oil (low permeability), gas hydrates, natural
bitumen (very high viscosity oil), and oil shale (kerogen)
deposits. Note that shale gas and shale oil are sub-types of
tight gas and tight oil where the lithologies are predominantly
shales or siltstones. These accumulations lack the porosity and
permeability of conventional reservoirs required to flow without
stimulation at economic rates. Typically, such accumulations
require specialized extraction technology (e.g., dewatering of
CBM, hydraulic fracturing stimulation for tight gas and tight
oil, steam and/or solvents to mobilize natural bitumen for in-
situ recovery, and in some cases, surface mining of oil sands).
Moreover, the extracted petroleum may require significant
processing before sale (e.g., bitumen upgraders).
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2.4.0.2 For unconventional petroleum accumulations,
reliance on continuous water contacts and pressure gradient
analysis to interpret the extent of recoverable petroleum is not
possible. Thus, there is typically a need for increased spatial
sampling density to define uncertainty of in-place quantities,
variations in reservoir and hydrocarbon quality, and to support
design of specialized mining or in-situ extraction programs. In
addition, unconventional resources typically require different
evaluation techniques than conventional resources.

2.4.0.3 Extrapolation of reservoir presence or productivity
beyond a control point within a resources accumulation must
not be assumed unless there is technical evidence to support
it. Therefore, extrapolation beyond the immediate vicinity
of a control point should be limited unless there is clear
engineering and/or geoscience evidence to show otherwise.

2.4.0.4 The extent of the discovery within a pervasive
accumulation is based on the evaluator’s reasonable
confidence based on distances from existing experience,
otherwise quantities remain as undiscovered. Where log and
core data and nearby producing analogs provide evidence of
potential economic viability, a successful well test may not be
required to assign Contingent Resources. Pilot projects may be
needed to define Reserves, which requires further evaluation
of technical and commercial viability.

2.4.0.5 A fundamental characteristic of engagement in a
repetitive task is that it may improve performance over time.
Attempts to quantify this improvement gave rise to the concept
of the manufacturing progress function commonly called the
“learning curve.” The learning curve is characterized by a
decrease in time and/or costs, usually in the early stages of a
project when processes are being optimized. At that time, each
new improvement may be significant. As the project matures,
further improvements in time or cost savings are typically less
substantial. In oil and gas developments with high well counts
and a continuous program of activity (multi-year), the use of a
learning curve within a resources evaluation may be justified
to predict improvements in either the time taken to carry out
the activity, the cost to do so, or both. While each development
project is unique, review of analogs can provide guidance on
such predictions and the range of associated uncertainty in
the resulting recoverable resources estimates (see also Section
3.1.2 Economic Criteria).

2.0 Classification and Categorization Guidelines

2.0 IR PHEFE

24.02 XTHERBOIMARSE, A
R A 72 2 119 3 <K T R ) 0 ke A
Fraimnl REcE . Mk, —BfmEns
] b SRR, LA R S R
LR ERW - RS R W i3 i A £ o =
PR s AR B Rt b, Jk
BB IR T S IR AN R PR AL
BAR

2403 BRAEAEARSIEMRYE, A0

REAR I B g i RS A S 7 g dh
%ﬂ%ﬂmz%oﬁ%,@@ﬂ%%mm

IR, BRAEA BRI T RE R / sk
BRI
24.04 —DREFIMHIMAREDN

KBER, TIPS A kB
AR ES O B R, 70 X LU S
V3R N R o AT a S
AR RBIT AR B9 2R e il U] S i 7 22
e AT YRR RS, A S AE BT IR R RN E
AT E IR AR . AR E AT

e 2 TR H i — PSR SR
N ADEEx
2.4.0.5 HEMETAER—FEARLRE

e, BEEREER, MCREAWEE . 2
IR AR, T B T AR 7 i PR
MIMES, — AR ) AT o AR
T H BRI, e i
BT i R A/ SRS FEAR AR . 7R 1%

BB, RENUHTSCGHEA T REAR A
SR A Y N S Al -
WAL, 7B ARREEl (24
HIMATT &, ATEEBEIRITAS rh (i F 2= >

Mk, LA b Bk 8] R A g 5 1
AR TIF R B AR AR, (Hl a2
eI ARG, ] S X AR I LA K H 1A
) 1 TSR B¢ i (L AN 5 1 T 4 A
f551 (WLEE 3.1.2 17, &uFHEhn).

27



Petroleum Resources Management System

il B AR St

3.0 Evaluation and Reporting Guidelines

3.0.0.1
consistency in project evaluations and reporting. “Reporting”

The following guidelines are provided to promote

in this document refers to the presentation of evaluation results
within the entity conducting the evaluation and should not
be construed as replacing requirements for public disclosures
established by regulatory and/or other government agencies or
any current or future associated accounting standards.

3.0.0.2 Reserves and resources evaluations are based on a
set of defined conditions that are used to classify and categorize
a project’s expected recoverable quantities. The defined
conditions include the factors that impact commerciality, such
as decision hurdle rates; commodity prices; operating and
capital costs; technical subsurface parameters; marketing,
sales route(s); environmental, governmental, legal, and social
factors; and timing issues. These factors are forecast for the
project over time, and evaluators must clearly identify and
document the assumptions used in the evaluation because these
assumptions can directly impact the project quantities eligible
for classification as Reserves or Resources. A project with
Contingent Resources may not yet have all defined conditions
addressed, and reasonable assumptions should be made and
documented.

3.0.0.3 Hydrocarbon evaluations recognize production
and transportation practices that involve methods of extraction
other than through the flow of fluids from wells to surface
facilities, such as surface mining of bitumen or in-situ
conversion processes.

3.1 Assessment of Commerciality

3.1.0.1 Commercial assessments are conducted on a project
basis and are based on the entity’s view of future conditions.
The forecast commercial conditions, technical feasibility,
and the entity’s decision to commit to the project are several
of the key elements that underpin the project’s resources
classification. Commercial conditions include, but are not
limited to, assumptions of an entity’s investment hurdle criteria;
financial conditions (e.g., costs, prices, fiscal terms, taxes);
partners’ investment decision(s); organization capabilities;
and marketing, legal, environmental, social, and governmental
factors. Project value may be assessed in several ways (e.g.,
cash flow analysis, historical costs, comparative market values,

key economic parameters) (see Section 2.1.2, Determination
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of Commerciality). The guidelines herein apply only to
assessments based on cash-flow analysis. Moreover, modifying
factors that may additionally influence investment decisions,
such as contractual or political risks, should be recognized so
the entity may address these factors if they are not included in
the project analysis.

3.1.1 Net Cash-Flow Evaluation
3.1.1.1

based on estimates of future production and the associated net

Project-based resource economic evaluations are

cash-flow schedules for each project as of an effective date.
These net cash flows should be discounted using a defined
discount rate, and the sum of the future discounted cash
flows is termed the net present value (NPV) of the project.
The calculation shall be based upon an appropriately defined
reference point (see Section 3.2.1, Reference Point) and should
reflect the following:

(1) The forecasted production quantities over identified
time periods.

(2) The estimated costs and schedule associated with the
project to develop, recover, and produce the quantities to the
reference point, including abandonment, decommissioning,
and restoration (ADR) costs, based on the entity’s view of the
expected future costs.

(3) The estimated revenues from the quantities of
production based on the evaluator’s view of the prices expected
to apply to the respective commodities in future periods, taking
into account any sales contracts or price hedges specific to
a property, including that portion of the costs and revenues
accruing to the entity.

(4) Future projected production- and revenue-related taxes
and royalties expected to be paid by the entity.

(5) A project life that is limited to the period of economic
interest or a reasonably certain estimate of the life expectancy
of the project, which is typically truncated by the earliest
occurrence of either technical, license, or economic limit.

(6) An appropriate discount rate applicable to the entity at
the time of the evaluation.

3.1.2 Economic Criteria

3.1.2.1
assuming a zero percent discount rate (i.e., undiscounted).

Economic determination of a project is tested

A project with a positive undiscounted cumulative net cash
flow is considered economic. Production from the project is
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economic when the revenue attributable to the entity interest
from production exceeds the cost of operation. A project’s
production is economically producible when the net revenue
from an ongoing producing project exceeds the net expenses
attributable to a certain entity’s interest. The ADR costs are
excluded from the economic producibility determination. A
project is commercial when it is economic and it meets the
criteria discussed in Section 2.1.2.

3.1.2.2 Economic viability is tested by applying a
forecast case that evaluates cash-flow estimates based on an
entity’s forecasted economic scenario conditions (including
costs and product price schedules, inflation indexes, and market
factors). The forecast made by the evaluator should reflect and
document assumptions the entity assesses as reasonable to exist
throughout the life of the project. Inflation, deflation, or market
adjustments may be made to forecast costs and revenues.

3.1.2.3 Forecasts based solely on current economic
conditions are estimated using an average of those conditions
(including historical prices and costs) during a specified period.
The default period for averaging prices and costs is one year.
However, if a step change has occurred within the previous
12-month period, the use of a shorter period reflecting the step
change must be justified. In developments with high well counts
and a continuous program of activity, the use of a learning
curve within a resources evaluation may be justified to predict
improvements in either time taken to carry out the activity, the
cost to do so, or both, if confirmed by operational evidence and
documented by the evaluator. The confidence in the ability to
deliver such savings must be considered in developing the range
of uncertainty in production and NPV estimates.

3.1.2.4 All costs, including future ADR liabilities, are
included in the project economic analysis unless specifically
excluded by contractual terms. ADR is not included in
determining the economic producibility or for determining the
point the project reaches the economic limit (see Section 3.1.3,
Economic Limit). ADR costs may also be reported for other
purposes, such as for a property sale/acquisition evaluation,
future field planning, accounting report of future obligations,
or as appropriate to the circumstances for which the resource
evaluation is conducted. The entity is responsible for providing
the evaluator with documentation to ensure that funds are
available to cover forecast costs and ADR liabilities in line with
the contractual obligations.
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3.1.2.5 Figure 3.1 illustrates a net cash-flow profile for a
simple project. The project’s cumulative net cash flow exceeds
the ADR liability, thereby satisfying the economic viability
required to consider a project’s quantities as Reserves. The
project’s economic production (i.e., economic producibility) is
truncated at the economic limit when the maximum cumulative

net cash flow is achieved, before consideration of ADR.
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3.1.2.6 Alternative economic scenarios may also be
considered in the decision process and, in some cases, may
supplement reporting requirements. Evaluators may examine
a constant case in which current economic conditions are held
constant without inflation or deflation throughout the project
life.

3.1.2.7 Evaluations may also be modified to accommodate
criteria regarding external disclosures imposed by regulatory
agencies. For example, these criteria may include a specific
requirement that, if the recovery were confined to the Proved
Reserves estimate, the constant case should still generate a positive
cash flow. External reporting requirements may also specify
alternative guidance on the definition of current conditions or
defined criteria with which to evaluate Reserves.

3.1.2.8 There may be circumstances in which the project
meets criteria to be classified as Reserves using the best
estimate (2P) forecast but the low case is not economic and fails
to qualify for Proved Reserves. In this circumstance, the entity
may record 2P and 3P estimates and no Proved Reserves. As
costs are incurred in future years (i.e. become sunk costs) and
development proceeds, the low estimate may eventually become
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economic and be reported as Proved Reserves. Some entities,
according to internal policy or to satisfy regulatory reporting
requirements, will defer reclassifying projects from Contingent
Resources to Reserves until the low estimate case is economic.

3.1.3 Economic Limit

3.1.3.1
rate at the time when the maximum cumulative net cash

The economic limit is defined as the production

flow occurs for a project. The entity’s entitlement production
share, and thus net entitlement resources, includes those to be
produced quantities up to the earliest truncation occurrence of
either technical, license, or economic limit.

3.1.3.2

only those costs that are incremental to the project for which the

In this evaluation, operating costs should include

economic limit is being calculated (i.e., only those cash costs
that will actually be eliminated if project production ceases).
Operating costs should include fixed property-specific overhead
charges if these are actual incremental costs attributable to the
project and any production and property taxes, but for purposes
of calculating the economic limit, should exclude depreciation,
ADR costs, and income tax as well as any overhead that is
not required to operate the subject property. Operating costs
may be reduced, and thus project life extended, by various
cost-reduction and revenue-enhancement approaches, such as
sharing of production facilities, pooling maintenance contracts,
or marketing of associated non- hydrocarbons (see Section 3.2.4,
Associated Non-Hydrocarbon Components).

3.1.3.3 For a given project, no future development costs
can exist beyond the economic limit date. ADR costs are not
included in the economic limit calculations, even though they
may be reported for other purposes.

3.1.3.4
accommodated in periods of development capital spending, low

Interim negative project net cash flows may be

product prices, or major operational problems provided that the
longer-term cumulative net- cash-flow forecast determined from
the effective date becomes positive. These periods of negative
cash flow will qualify as Reserves if the following positive
periods more than offset the negative.

3.1.35

production below or continue production past the economic

In some situations, entities may choose to initiate

limit. Production must be economic to be considered as
Reserves, and the intent to or act of producing sub-economic
resources does not confer Reserves status to those quantities.
In these instances, the production represents a movement from
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Contingent Resources to Production. However, once produced
such quantities can be shown in the reconciliation process
for production and revenue accounting as a positive technical
revision to Reserves. No future sub-economic production can

be Reserves.

3.2 Production Measurement

3.2.0.1
well or mine is measured to allow for the evaluation of the

In general, all petroleum production from the

extracted quantities’ recovery efficiency in relation to the PIIP.
The marketable product, as measured according to delivery
specifications at a defined reference point, provides the basis for
sales production quantities. Other quantities that are not sales
may not be as rigorously measured at the reference point(s) but
are as important to take into account.

3.2.0.2 The operational issues in this section should be
considered in defining and measuring production. While referenced
specifically to Reserves, the same logic would be applied to
projects forecast to develop Contingent and Prospective Resources
conditional on discovery and development.

3.2.1

3.2.1.1
a petroleum extraction and processing operation where the

Reference Point

Reference point is a defined location within

produced quantities are measured or assessed. A reference point
is typically the point of sale to third parties or where custody is
transferred to the entity’s midstream or downstream operations.
Sales production and estimated Reserves are normally measured
and reported in terms of quantities crossing this point over the
period of interest.

3.2.1.2 The reference point may be defined by relevant
accounting regulations to ensure that the reference point
is the same for both the measurement of reported sales
quantities and for the accounting treatment of sales revenues.
This ensures that sales quantities are stated according to the
delivery specifications at a defined price. In integrated projects,
the appropriate price at the reference point may need to be
determined using a netback calculation.

3.2.1.3 Sales quantities are equal to raw production less
non-sales quantities (those quantities produced at the wellhead
but not available for sales at the reference point). Non-sales
quantities include petroleum consumed as lease fuel, flared, or
lost in processing, plus non-hydrocarbons that must be removed
before sale (including water). Each of these may be allocated
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using separate reference points but, when combined with sales,
should sum to raw production. Sales quantities may need to be
adjusted to exclude components added in processing but not
derived from raw production. Raw production measurements
are necessary and form the basis of many engineering
calculations (e.g., material balance and production performance
analysis) based on total reservoir voidage. Substances added
to the production stream for various reasons, such as diluents
added to enhance flow properties, are not to be counted as
Production, sales quantities, Reserves, or Resources.

3.2.2 Consumed in Operations (CiO)
3.2.2.1

produced petroleum consumed as fuel in production or plant

CiO (also termed lease fuel) is that portion of

operations before the reference point.

3.2.2.2 Although Reserves are recommended to be sales
quantities (see Section 1.1 Petroleum Resources Classification
Framework), the CiO quantities may be included as Reserves
or Resources; when included these quantities must be stated
and recorded separately from the sales portion. Entitlement
rights for the fuel usage must be in place to recognize CiO as
Reserves. Flared gas and oil and other petroleum losses must
not be included in either product sales or Reserves but once
produced are included in produced quantities to account for
total reservoir voidage.

3.2.2.3 The CiO quantities must not be included in the
project economics because there is neither a cost incurred for
purchase nor a revenue stream to recognize a sales quantity. The
CiO fuel replaces the requirement to purchase fuel from external
parties and results in lower operating costs. All actual costs for
facilities-related equipment, the costs of the operations, and any
purchased fuel must be included as an operating expense in the
project economics.

3.2.3 Wet or Dry Natural Gas

3.2.3.1
considered in the context of the specifications of the gas at the

The Reserves for wet or dry natural gas should be

agreed reference point. Thus, for gas that is sold as wet gas, the
quantity of the wet gas would be reported, and there would be
no reporting of any associated hydrocarbon liquids extracted
downstream of the reference point. It would be expected that
the corresponding enhanced value of the wet gas would be
reflected in the sales price achieved for such gas.

3.2.3.2 When liquids are extracted from the gas before
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sale and the gas is sold in dry condition, then the dry gas
quantity and the extracted liquid quantities, whether condensate
and/or natural gas liquids (NGLs), must be accounted for
separately in resources assessments at the agreed reference

point(s).

3.2.4 Associated Non-Hydrocarbon Components

3.2.4.1
are associated with production, the reported quantities should

In the event that non-hydrocarbon components

reflect the agreed specifications of the petroleum product at the
reference point. Correspondingly, the accounts will reflect the
value of the petroleum product at the reference point. If it is
required to remove all or a portion of non-hydrocarbons before
delivery, the Reserves and Production should reflect only the
marketable product recognized at the reference point.

3.2.42 Even if an associated non-hydrocarbon component,
such as helium or sulfur, removed before the reference point is
subsequently separately marketed, these quantities are included
in the voidage extraction quantities (e.g., raw production) from
the reservoir but are not included in Reserves. The revenue
generated by the sale of non-hydrocarbon products may be

included in the project’s economic evaluation.

3.2.5 Natural Gas Re-Injection
3.2.5.1

a reservoir for a number of reasons and under a variety of

Natural gas production can be re-injected into

conditions. Gas can be re-injected into the same reservoir or
into other reservoirs located on the same property for recycling,
pressure maintenance, miscible gas injection, or other enhanced
oil recovery processes. In cases where the gas has no transfer
of ownership and with a development plan that is technically
and commercially mature, the gas quantity estimated to be
eventually recoverable can be included as Reserves.

3252

these quantities must meet the criteria in the definitions,

If injected gas quantities are included as Reserves,

including the existence of a viable development, transportation,
and sales marketing plan. Gas quantities should be reduced
for losses associated with the re-injection and subsequent
recovery process. Gas quantities injected into a reservoir for gas
disposal with no committed plan for recovery are not classified
as Reserves. Gas quantities purchased for injection and later

recovered are not classified as Reserves.
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3.2.6 Underground Natural Gas Storage

3.2.6.1
which will be recovered later (e.g., to meet peak market demand

Natural gas injected into a gas storage reservoir,

periods) should not be included as Reserves.

3.2.6.2 The gas placed in the storage reservoir may be
purchased or may originate from prior native production. It is
important to distinguish injected gas from any remaining native
recoverable quantities in the reservoir. On commencing gas
production, allocation between native gas and injected gas may
be subject to local regulatory and accounting rulings. Native gas
production would be drawn against the original field Reserves.
The uncertainty with respect to original field quantities remains
with the native reservoir gas and not the injected gas.

3.2.6.3 There may be occasions in which gas is
transferred from one lease or field to another without a sale or
custody transfer occurring. In such cases, the re-injected gas
could be included with the native reservoir gas as Reserves.

3.2.6.4 The same principles regarding separation of native
resources from injected quantities would apply to underground
liquid storage.

3.2.7 Mineable Oil Sand

3.2.7.1
in Section 2.1.2 can be considered as a potentially economic

Mineable oil sands that meet the criteria listed

material and therefore Reserves. Mining operations may result
in mined materials being stockpiled rather than processed.
Stockpiled mined oil sands should be included in Reserves
only when the project to recover and blend the stockpile has
achieved technical and commercial maturity. The project’s
quantities are not included in Production until measured at the
reference point.

3.2.8 Production Balancing

3.2.8.1
production withdrawals. This may be a complex accounting

Reserves estimates must be adjusted for

process when the allocation of Production among project
participants is not aligned with their entitlement to Reserves.
Production overlift or underlift can occur in oil production
records because participants may need to lift their production
in parcel sizes or cargo quantities to suit available shipping
schedules agreed upon by the parties. Similarly, an imbalance in
gas deliveries can result from the participants having different
operating or marketing arrangements that prevent gas quantities
sold from being equal to the entitlement share within a given
time period.
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3.2.8.2 Based on production matching the internal
accounts, annual production should generally be equal to the
liftings actually made by the entity and not on the production
entitlement for the year. However, actual production and
entitlements must be reconciled in Reserves assessments.
Resulting imbalances must be monitored over time and

eventually resolved before project abandonment.

3.2.9 Equivalent Hydrocarbon Conversion
3291

of Reserves, Resources, and Production quantities with

The industry sometimes simplifies communication

the term “barrel of oil equivalent” (BOE). The term allows
for consolidation of multiple product types into a single
equivalent product. In instances where natural gas is the
predominate product, liquids may be converted to gas
equivalence (i.e. one thousand cubic feet (MCF) volume = 1
McfGE (MCEF gas equivalent)).

3.2.9.2 O0il, condensate, bitumen and synthetic crude
oil can be summed together without conversion (i.e., 1
bbl volume = 1 BOE). NGLs may need to be converted,
depending on the actual composition. Natural gas and
Synthetic Gas must be converted to report on a BOE basis.

3.2.9.3 The presentation of Reserve or Resources
quantities should be made in the appropriate units for
each individual product type reported (e.g. barrels, cubic
meters, metric tonnes, joules, etc.). If BOE’s or McfGE’s
are presented, they must be provided as supplementary
information to the actual liquid or gas quantities with the

conversion factor(s) clearly stated.

3.3 Resources Entitlement and Recognition
3.3.0.1

estimates of the total PIIP and that portion recovered by

While assessments are conducted to establish

defined projects, the allocation of sales quantities, costs, and
revenues impacts the project economics and commerciality.
This allocation is governed by the applicable contracts
between the mineral lease owners (lessors) and contractors
(lessees) and is generally referred to as entitlement.

3.3.0.2 Evaluators must ensure that, to their
knowledge, the recoverable resource entitlements from
all participating entities sum to the total recoverable

resources.
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3.3.0.3 The ability for an entity to recognize Reserves
and Resources is subject to satisfying certain key elements.
These include (a) having an economic interest through the
mineral lease or concession agreement (i.e., right to proceeds
from sales); (b) exposure to market and technical risk; and (c)
the opportunity for reward through participation in exploration,
appraisal, and development activities. Given the complexities
of some agreements, there may be additional elements that must
be considered in determining entitlement and the recognition of
Reserves and Resources.

3.3.0.4 For publicly traded companies, securities
regulators may set criteria regarding the classes and categories
that can be “recognized” in external disclosures. For national
interests, the reporting of 100% quantities without concession
agreement constraints is typically specified.

33.1 Royalty

3.3.1.1
in a resources project that is free and clear of the costs and

Royalty refers to a type of entitlement interest

expenses of development and production to the royalty interest
owner as opposed to a working interest where an entity has
cost exposure. A royalty is commonly retained by a resources
owner (lessor/ host) when granting rights to a producer (lessee/
contractor) to develop and produce the resources. Depending on
the specific terms defining the royalty, the payment obligation
may be expressed in monetary terms as a portion of the
proceeds of production in-cash or as a right to take a portion
of production in-kind. The royalty terms may also provide the
option to switch between forms of payment at the discretion
of the royalty owner. In either case, royalty quantities must be
deducted from the lessee’s entitlement to resources so that only
net revenue interest quantities are recognized.

3.3.1.2
by the host government may be referred to as royalties. These

In some agreements, production taxes imposed

payment obligations are expressed in monetary terms and
are typically linked to production rates, quantities produced,
cost recovery, the value of production (price sensitive), or the
profits derived from it. These payments are not associated with
an interest retained by the lessor/host. Thus, such payment
obligations are effectively a production tax instead of a
royalty. In such cases, the production and underlying resources
are controlled by the lessee/contractor who may (subject to
contractual terms and/or regulatory guidance) elect to report
these obligations as a tax without a corresponding reduction in
lessor/ contractor’s entitlement.
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3.3.1.3 Conversely, if an entity owns a royalty or
equivalent interest of any type in a project, the related quantities
can be included in resources entitlements and should not be

included in entitlements of the others.

3.3.2 Production-Sharing Contract Reserves
3.3.2.1

types are used in many countries instead of conventional tax-

Production-sharing contracts (PSCs) of various

royalty systems. Under the PSC terms, producers have an
entitlement to a portion of the production. This net entitlement,
often referred to as entitlement, occurs when a net economic
interest is held by an entity and is estimated using a formula
based on the contract terms incorporating costs and profits.
The terms of the PSC provide the remuneration to the host
government/lessor that would be accomplished by the royalty in
other agreements.

3.3.2.2 Ownership of the production is retained by the
host government; however, the contractor may receive title to
the prescribed share of the quantities when produced or at point
of sale and may claim that share as their Reserves.

3.3.2.3 Risk service contracts (RSCs) are similar to
PSCs, but the producers may be paid in cash rather than in
production. As with PSCs, the Reserves claimed are based on
the entity’s economic interest as risk is borne by the contractor.
Care needs to be taken to distinguish between an RSC and
a pure service contract. Reserves can be claimed in an RSC,
whereas no Reserves can be claimed for pure service contracts
because there is insufficient exposure to petroleum exploration,
development, and market risks and the producers act as
contractors.

3.3.2.4 Unlike conventional tax-royalty agreements, the
cost recovery system in production-sharing, risk- service, and
other related contracts typically reduce the production share and
hence Reserves entitlement to a contractor in periods of high
price and increase quantities in periods of low price. While this
ensures cost recovery, it also introduces significant price-related
volatility in annual Reserves estimates under cases using a
constant case. The terms governing cost recovery in a particular
PSC may require special treatment of items such as taxes,

overhead, and ADR to determine entitlement.
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3.3.2.5 The treatment of taxes and the accounting
procedures used can also have a significant impact on the Reserves
recognized and production reported from these contracts.

3.3.3 Contract Extensions or Renewals

3.3.3.1
agreements approach the specified end date, extensions may

As production-sharing or other types of

be obtained through contract negotiation, by the exercise of
options to extend, or by other means.

3.3.3.2 Reserves cannot be claimed for those quantities
that will be produced beyond the expiration date of the
current agreement unless there is reasonable expectation that
an extension, a renewal, or a new contract will be granted.
Such reasonable expectation may be based on the status
of renewal negotiations and historical treatment of similar
agreements by the license-issuing jurisdiction. Otherwise,
forecast production beyond the contract term must be classified
as Contingent Resources with an associated reduced chance
of commercialization. Moreover, it may not be reasonable to
assume that the fiscal terms in a negotiated extension will be
similar to existing terms.

3.3.3.3 Similar logic should be applied where gas sales
agreements are required to ensure adequate markets. Reserves
should not be claimed for quantities that will be produced
beyond those specified in the current agreement or that do not
have a reasonable expectation to be included in either contract
renewals or future agreements.
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4.0 Estimating Recoverable Quantities

4.0.0.1
according to project maturity, estimation of associated

Assuming that projects have been classified

recoverable quantities under a defined project and assignment to
uncertainty categories may be based on one or a combination of
analytical procedures. Such procedures may be applied using an
incremental and/or scenario approach; moreover, the method of
assessing relative uncertainty in these estimates of recoverable
quantities may employ both deterministic and probabilistic
methods.

4.1 Analytical Procedures

4.1.0.1
recoverable quantities fall into three broad categories: (a)

The analytical procedures for estimating

analogy, (b) volumetric estimates, and (c) performance-based
estimates (e.g., material balance, history- matched simulation,
decline-curve analysis, and rate-transient analysis). Reservoir
simulation may be used in either volumetric or performance-
based analyses. Pre- and early post-discovery assessments
typically are made with analog field/project data and volumetric
estimation. After production commences and production rates
and pressure information become available, performance-
based methods can be applied. Generally, the range of EUR
estimates is expected to decrease as more information (pressure,
performance, and PIIP) becomes available, but this is not
always the case.

4.1.0.2

deterministic scenario, deterministic incremental, geostatistical,

In each procedure evaluated under either the

or probabilistic methods, the results are not a single quantity of
remaining recoverable petroleum, but rather a range that reflects
the underlying uncertainties in both the in-place quantities and
the recovery efficiency of the applied development project.
By applying consistent guidelines (see Section 2.2, Resources
Categorization), evaluators can define remaining recoverable
quantities using the approaches listed above. The confidence in
assessment results generally increases when the estimates are
supported by more than one analytical procedure.

4.1.1 Analogs

4.1.1.1
particularly in the exploration and early development stages

Analogs are widely used in resources estimation,

when direct measurement information is limited. The
methodology is based on the assumption that the analogous
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reservoir is comparable to the subject reservoir in regard to
reservoir description, fluid properties, and most likely recovery
mechanism(s) applied to the project that control the ultimate
recovery of petroleum. By selecting appropriate analogs, where
performance data of comparable development plans are available, a
similar production profile may be forecast. Analogs are frequently
applied for aiding in the assessment of economic producibility,
production decline characteristics, drainage area, and recovery
factor (for primary, secondary, and tertiary methods).

4.1.1.2 Analogous reservoirs, as used in resources
assessments, are defined by similarities of features and
characteristics that include but are not limited to the following:

(1) Reservoir deposition and structure (e.g., lithology,
depositional environment, diagenetic history, natural fractures,
chemical/mineral composition, geometry, mechanical history,
and structural deformation).

(2) Petrophysical properties (e.g., net pay and gross
thickness, porosity, saturation, permeability, heterogeneity, and
net-to-gross ratio).

(3) Reservoir conditions (e.g., depth, temperature and
pressure, and size of the petroleum accumulation and aquifer).

(4) Fluid properties (e.g., original fluid type, composition,
density, and viscosity).

(5) Drive mechanisms.

(6) Development plan (e.g., well spacing, well type and
number, completion methods, artificial lift, development and
operating costs, facility type and constraints, and processing).

4.1.1.3 The above list is not exhaustive and the
comparative analog characteristics must be relevant to the key
characteristics of the project.

4.1.1.4
consider a reservoir as an analog. The evaluator should consider

It is not necessary for all parameters to match to

the specifics of each application and its suitability in providing
insight to assist in the estimation of recoverable resources.
4.1.1.5 Comparison to several analogs, rather than a
single analog, often improves the understanding of the range
of uncertainty in the estimated recoverable quantities from the
subject reservoir. While reservoirs in the same geographic area
and of the same geological age typically provide better analogs,
such proximity alone may not be the primary consideration.
In all cases, evaluators should document the similarities and
differences between the analog and the subject reservoir/project.
Review of analog reservoir performance is useful in quality
assurance of resources assessments at all stages of development.
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4.1.2 Volumetric Analysis
4.1.2.1

properties to calculate PIIP and then estimate that portion

This procedure uses reservoir rock and fluid

that will be recovered by a specific development project. The
volumetric estimate may be based on either probabilistic or
deterministic approaches. A probabilistic approach is typically
applied in the early development stages when data are most
limited. As the project matures through development, the
evaluation methodology often shifts towards deterministic
estimates.

4.1.2.2 The key uncertainties affecting in-place quantities
include but are not limited to the following:

(1) Reservoir geometry, heterogeneity, compartmentalization,
and trap limits that impact gross rock volume.

(3) Geological characteristics that define pore volume and
petroleum saturation distribution.

(4) Position and nature of contacts or limits [e.g.,
lowest known hydrocarbons (LKH), oil/water contact, gas/
water contact (GWC), gas/oil contact, and tilted contact
gradient].

(5) Combinations of reservoir quality, fluid types, and
contacts that control saturation distributions (vertically and
horizontally).

4.1.2.3 The gross rock volume of interest is that for
the total reservoir. While spatial distribution and reservoir
quality impact recovery efficiency, the calculation of in-place
petroleum often uses average net- to-gross ratio, porosity, and
fluid saturations. In more complex reservoirs, increased well
density may be required to confidently evaluate, assess, and
categorize resources.

4.1.2.4 Given estimates of the in-place petroleum, the
portion that can be recovered by a defined set of wells and
operating conditions must then be estimated based on analog
field performance and/or modeling/ simulation studies using
available reservoir information. Key assumptions must be made
regarding reservoir drive mechanisms.

4.1.2.5 The estimates of recoverable quantities must
reflect the combined uncertainties in the petroleum in- place and
the recovery efficiency of the development project(s) applied to

the reservoir.
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4.1.3 Material Balance Analysis

4.1.3.1
recoverable quantities involve the analysis of pressure behavior

Material balance methods used to estimate

as reservoir fluids are withdrawn. In ideal situations, such
as depletion-drive gas reservoirs in homogeneous, high-
permeability reservoir rocks and where sufficient and high-
quality pressure data are available, estimation based on material
balance may provide very reliable estimates of ultimate recovery
at various abandonment pressures. In complex situations,
such as those involving water influx, compartmentalization,
multiphase behavior, and multilayered or low-permeability
reservoirs, shales or CBM, material balance estimates alone
may provide erroneous results. Evaluators should take care to
accommodate the complexity of the reservoir and its pressure
response to depletion in developing uncertainty profiles for the
applied recovery project.

4.1.3.2 Reservoir modeling or reservoir simulation
can be considered a more rigorous form of material balance
analysis. While such modeling can be a reliable predictor of
reservoir behavior under a defined development program, the
reliability of input rock properties, reservoir geometry, relative
permeability functions, fluid properties, and constraints (e.g.,
wells, facilities, and export) are critical. Predictive models are
most reliable in estimating recoverable quantities when there
is sufficient production history to validate the model through
history matching.

4.14 Production Performance Analysis

4.1.4.1

production fluid ratios versus time and versus cumulative

Analysis of the change in production rate and

production as reservoir fluids are withdrawn provides useful
information to predict ultimate recoverable quantities. In some
cases, before production decline rates become apparent, trends
in performance indicators such as gas/oil ratio, water/oil ratio,
condensate/gas ratio, and bottomhole or flowing pressures
can be extrapolated to economic limit conditions to estimate
Reserves.

4.1.4.2 Reliable results require a sufficient period
of stable operating conditions after wells in a reservoir
have established drainage areas. In estimating recoverable
quantities, evaluators must consider additional factors
affecting production performance behavior, such as variable

reservoir and fluid properties, transient versus stabilized
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flow, changes in operating conditions, interference effects,
and depletion mechanisms. In early stages of depletion,
there may be significant uncertainty in both the ultimate
performance profile and the other factors (e.g., operational,
regulatory, contractual) factors that impact abandonment
rate. Such uncertainties should be reflected in the reserves
categorization.

4.1.4.3 For mature reservoirs, the future production
forecast may be sufficiently well defined that the remaining
uncertainty in the technical profile is not significant; in such
cases, the best estimate 2P scenario may be justifiable to also
use for the 1P and 3P production forecasts. Other uncertainties
(e.g., operational, regulatory, contractual) that will impact the
abandonment rate may still exist, however, and these should
be accommodated in the reserves categorization uncertainty
range.

4.1.4.4
unconventional reservoirs), care should be taken in the

In very low-permeability reservoirs (e.g.,

production performance analyses because the lengthy period
of transient flow and complex production physics can make
analyses very difficult.

4.2 Resources Assessment Methods

4.2.0.1
the goal is to communicate the range of uncertainty in the

Regardless of the analytical procedures used,

recoverable resources. An underlying principle is that the
reliability of the estimates depends on the quantity and quality
of the source data.

4.2.0.2 In all methods, as confidence away from a known
productive area decreases, the uncertainty in the ability to
estimate recoverable quantities increases. In assessing the
range of uncertainty in recovery from a project, the evaluator
should consider the uncertainty in all components of a
project, including that forecast from existing and future wells.
Additionally, an increasing diversity in data sources, such as
well logs, cores, seismic, or production history, will provide an
increased confidence in the resources estimates.

4.2.0.3 Assessment methods may be broadly
characterized as deterministic, geostatistical, and probabilistic
and may be applied in combination for integrated uncertainty

analysis.
4.2.1 Deterministic Method
4.2.1.1 In the deterministic method, quantities are
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estimated by taking a discrete value or array of values for each
input parameter to produce a discrete result. For the low-, best-
and high-case estimates, the internally consistent deterministic
inputs are selected to reflect the resultant confidence of the
project scenario and the constraints applied for the resources
category and resources class. A single outcome of recoverable
quantities is derived for each deterministic increment or
scenario. Two approaches are included in the deterministic
method—the scenario (or cumulative) method and the
incremental method—and should yield similar results.

42.1.2
provides three estimates of the quantities to be recovered

In the deterministic scenario method, the evaluator

from the project being applied to the accumulation. Estimates
consider the full range of values for each input parameter
based on available engineering and geoscience data, but one
set is selected that is most appropriate for the corresponding
resources confidence category. A single outcome of recoverable
quantities is derived for each category. Thus, low, best and high
estimates for the total project reflect uncertainty and consider
confidence constraints of the categories. The low case should
take into account specific choices for some variables (e.g.,
contact assumptions).

4.2.1.3 The deterministic incremental method is based
on defining discrete parts or segments of the accumulation that
reflect high, best, and low confidence regarding the estimates
of recoverable quantities under the defined development plan.
Typically, this approach is applied to different segments of the
accumulation based on considerations of well spacing and/or
geological knowledge (i.e., the different degrees of confidence
are governed by distance from known data). The individual
segment estimates reflect realistic combinations of parameters,
and care is required to ensure that a reasonable range is used
for the uncertainty in reservoir property averages (e.g., average
porosity) and that interdependencies are accounted for (e.g.,
a high gross rock volume estimate may have a low average
porosity).

4.2.1.4 While deterministic estimates may have broadly
inferred confidence levels, these estimates do not have
associated quantitatively defined probabilities. Nevertheless,
the ranges of the probability guidelines established for the
probabilistic method (see Section 2.2.1, Range of Uncertainty)
influence the amount of uncertainty generally inferred in the
estimate derived from the deterministic method.

46

IR R A SR I A B R R
—HBUER =R ) — A B R, FEXHIR
Al . ARG (AN S Al AR 57 AT
TR, kR T — B B S P A S B
J WEAE I 1T H 1 S B R DA R R IR A2
GO SR o BRI M e
SOEAR AT LIS B — ARSI
FE AL S R A —— 1 Sk (s B
i) MG, WA RIAHIZE R

4212 TEMEEEsOEY, TG
WA i SR IR F 3 H R = AT R
AN, MR RE TS Bk R A 5
B b, A A S BN A R
FEL, B8 5 pc ol B 4 R 9% R A T 2
() —HBUE . T FEIRGU T RS — > R
— AR EAE H, AT E R
(B R AR A (BRI i A (B S e 1 AN 2 1
I % I8 YO R EAR AR A E B
A B 25 P — 26 AR f (AR 1) A
1) AR

4213 HE e EE, RIRT XM
AR A PEAT B O X 4 2 BRIy
P43l s e B 7 T & 7 8 TR A LY
. RAEAIREE R, TR
Pt SRR/ S BRI CAS (A A A5 B 32
ETS5EMBIENIEE), BT RE
A2 B . AN 2 B ITAG 2 S e S5
MBS, T BEE R P SR 1 1
PE (fan, SEFLEREE) MASEh A
PG, I ESECZ MRS (i,
FrA SRR S AR A T RESCHRAIR Y -4 1L
BRE)

42.1.4  BIRIREMEASE R e vEiz
(IHEWTE AR, (EIR I A A2 B h A A
R Mo BRI, MEZRIEOC TR 431
MFEEE (ILEF 2.2.1 77, AN MEIERD) ol
DA B 2 A A A o T A i



4.2.2 Geostatistical Method

4.2.2.1
mathematical techniques and processes dealing with the

Geostatistical methods are a variety of

collection, methods, analysis, interpretation, and presentation
of large quantities of geoscience and engineering data to
(mathematically) describe the variability and uncertainties
within any reservoir unit or pool. Geostatistical methods can
be used to preserve spatial distribution information in the
static reservoir model and to incorporate it in subsequent
reservoir simulation applications. Such processes may yield
improved estimates of the range of recoverable quantities. For
example, incorporating seismic analyses typically improves the
understanding of reservoir models and can contribute to more
reliable resources estimates.

4.2.2.2 Where large amounts of well production data
and associated EUR estimates are available, statistical methods
can be applied to yield distributions that underpin Reserves
categorization. When this is done, the comparability of the wells
and reservoirs in the historically developed area with the target area
should be considered before accepting such data as appropriate.

42.3 Probabilistic Method

4.2.3.1
distribution representing the full range of possible values for each

In the probabilistic method, the evaluator defines a

input parameter. This includes dependencies between parameters
that must also be defined and applied. These distributions are
randomly sampled (e.g., using stochastic geological modelling
or Monte Carlo simulation) to compute a full distribution of
potential in-place or recoverable quantities. Because the outcome
of the resources estimates is directly linked to the input parameter
distributions (both type of distribution and range), it is critically
important that the evidence for each of the input distributions is
properly justified and fully documented.

4.2.3.2 This approach is most often applied to volumetric
resources calculations in the early phases of exploration, appraisal
and development projects. The resources categorization includes
confidence criteria that provide limits to parameters associated
with each category. Moreover, the resources analysis must consider
commercial uncertainties. Accordingly, when probabilistic methods
are used, constraints on parameters may be required to ensure
that results are not outside the range imposed by the deterministic
guidelines and commercial uncertainties. Likewise, tests on
alternative parameter distributions should be performed to fully
consider the uncertainties.
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4.2.3.3 When using the probabilistic approach, the
resultant P90, P50, and P10 scenarios should reconcile with
the deterministically derived quantities for the low-, best-, and
high-estimate cases, respectively. Among the key comparative
inputs to the probabilistic results are the contacts, specifically
for the LKH, and the areal extent.

424 Integrated Methods
4241

methods as appropriate at each stage of exploration, appraisal,

Resources assessments typically employ different

and development and often integrate several methods to better
define the uncertainty.

4.2.4.2 An example of integration is the multi-
scenario method, which is an extension of the deterministic
scenario method. In this case, a significant number of
discrete deterministic scenarios of the defined project (in the
Reserves class) are developed by the user, with each scenario
leading to a single deterministic outcome. Probabilities may
be assigned to each discrete input assumption from which
the probability of the scenario can be obtained; alternatively,
each outcome may be assumed to be equally likely. Given
sufficient scenarios (which may be supported through the use
of experimental design techniques), it is possible to develop
a full pseudo-probability distribution from which the three
specific deterministic scenarios that lie close to P90, P50,
and P10 probability levels may be selected for evaluation
to confirm confidence levels of each of the categories. The
low case must take into account specific choices for some
variables (e.g., fluid contact assumptions). When the multi-
scenario method is used in Contingent Resources, it allows
for alternative scope of the project (e.g., range of well
counts, development schemes).

4.2.4.3 Deterministic, geostatistical, and probabilistic
methods may be used in combination to ensure that results of

the methods are reasonable.

4.2.5 Aggregation Methods
4.2.5.1

categorized according to certainty of recovery within individual

Oil and gas quantities are generally estimated and

reservoirs or portions of reservoirs; this is referred to as a

“reservoir level” assessment. These estimates are summed to
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arrive at estimates for fields, properties, and projects. Further
summation is applied to yield totals for geographic areas,
countries, and companies; these are generally referred to as
“resources reporting levels.” The uncertainty distribution of the
individual estimates at each of these levels may differ widely,
depending on the geological settings and the maturity of the
resources. This cumulative summation process is generally
referred to as aggregation.

4.2.5.2 Two general methods of aggregation may be
applied: arithmetic summation of estimates by category and
statistical aggregation of probability distributions. There are
typically significant differences in results from these alternative
methods. In statistical aggregation, except in the rare situation
when all the reservoirs being aggregated are totally dependent,
the P90 (high degree of certainty) quantities from the aggregate
are always greater than the arithmetic sum of the reservoir
level P90 quantities, and the P10 (low degree of certainty) of
the aggregate is always less than the arithmetic sum of P10
quantities assessed at the reservoir level. This “portfolio effect”
is the result of the central limit theorem in statistical analysis.
Note that the mean (arithmetic average) of the sums is equal
to the sum of the means; that is, there is no portfolio effect in
aggregating mean values.

4.2.53

dependence between reservoirs in the same field, and such

In practice, there may be a large degree of

dependencies must be incorporated in the probabilistic
calculation. When dependency is present and not accounted
for, aggregation will overestimate the low estimate and
underestimate the high estimate.

4.2.5.4 The aggregation method used depends on the
purpose. It is recommended that for reporting purposes,
assessment results should not incorporate statistical aggregation
beyond the field, property, or project level. Results reported
beyond this level should use arithmetic summation by category
but should caution that the aggregate Proved may be a very
conservative estimate and aggregate 3P may be very optimistic,
depending on the number of items in the aggregate. Aggregates
of 2P results typically have less portfolio effect, which may not
be significant in mature properties where the median approaches

the mean of the resulting distribution.
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4.2.5.5 Various techniques are available to aggregate
deterministic and/or probabilistic field, property, or project
assessment results for the purposes of detailed business unit or
corporate portfolio analyses where the results incorporate the
benefits of portfolio size and diversification. Again, aggregation
should incorporate the degree of dependency. Where the
underlying analyses are available, comparison of arithmetic
and statistical aggregation results may be valuable in assessing
the impact of the portfolio effect. Whether deterministic,
geostatistical, or probabilistic methods are used, care should be
taken to avoid systematic bias in the estimation process.

4.2.5.6
with petroleum recovery is dependent on the production

It is recognized that the monetary value associated

and cash flow schedules for each Project; thus, aggregate
distributions of recoverable quantities may not be a direct
indication of corresponding uncertainty distributions of
aggregate value.

4.2.6 Aggregating Resources Classes

4.2.6.1
Contingent Resources, or Prospective Resources should not

Petroleum quantities classified as Reserves,

be aggregated with each other without a clear understanding
and explanation of the technical and commercial risk involved
with their classification. In particular, there may be a chance
that accumulations containing Contingent Resources and/or
Prospective Resources will not achieve commercial maturity.

4.2.6.2 Where the associated discovery and commerciality
chances have been quantitatively defined, statistical techniques
may be applied to incorporate individual project estimates in
portfolio analysis of quantity and value.
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Table 1 Recoverable Resources Classes and Sub-Classe

R 1 ARGHEAZBIALE

Recoverable Resources Classes and Sub-Classes

AR BT IRA RN

Class/Sub-Class
5/ W

Definition
7E X

Guidelines

izl

Reserves

fifr it

Reserves are those quantities of petroleum
anticipated to be commercially recoverable
by application of development projects to
known accumulations from a given date
forward under defined conditions.

fittht, JEARBIERMT, AHEH
WA, UYL T A H A E R
AR PRI R (9 £ i K

Reserves must satisfy four criteria: discovered, recoverable, commercial, and
remaining based on the development project(s) applied. Reserves are further
categorized in accordance with the level of certainty associated with the estimates
and may be sub-classified based on project maturity and/or characterized by the
development and production status.

SETE AT RIS R (BT O RSH ) « EARMM. ERM. Rl
BRI o A T AR A (L 0 AN P TR E—2B 40, IR T I H A A
PASEIEA TIPSR | BCRHIF R AL PRSI TRAE

To be included in the Reserves class, a project must be sufficiently defined
to establish its commercial viability (see Section 2.1.2, Determination of
Commerciality). This includes the requirement that there is evidence of firm
intention to proceed with development within a reasonable time-frame.

BENASE IR, —AIUH AT E SC, LAE DL AT T (W5 2.1.2
W, PR ERE ) L RLREERAEAE RG22 IS S V)2 PURE R T T R I 1

A reasonable time-frame for the initiation of development depends on the specific
circumstances and varies according to the scope of the project. While five years
is recommended as a benchmark, a longer time-frame could be applied where,
for example, development of an economic project is deferred at the option of the
producer for, among other things, market-related reasons or to meet contractual
or strategic objectives. In all cases, the justification for classification as Reserves
should be clearly documented.

JABITT R B IR T BRGSO, TFARYETE (4 AL A AT o
SRR DL IR BN (R i B, (BR300 H T R i
IR a1 IR B [ AR h A7 R T &, AR HTE IR &
FEAIIEOLT , ittt R o B AR LT T TSR TE SR

To be included in the Reserves class, there must be a high confidence in the
commercial maturity and economic producibility of the reservoir as supported by
actual production or formation tests. In certain cases, Reserves may be assigned on
the basis of well logs and/or core analysis that indicate that the subject reservoir
is hydrocarbon-bearing and is analogous to reservoirs in the same area that are
producing or have demonstrated the ability to produce on formation tests.
SRR ZEN, M AGE R R A M T RE L ATEAT R AR T, F A
FS PR B RIS R S FERREEAE DT, IR SUA Sy
W], EARINAUES A, I BT R DT A il R L sk 2 =
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On Production

o8

The development project is currently
producing or capable of producing and
selling petroleum to market.

TF A0 H S R IEAEAE - SRR L™,
B AL R 7HEFERi

The key criterion is that the project is receiving income from sales, rather than that
the approved development project is necessarily complete. Includes Developed
Producing Reserves.

RHEFIR I H A B, AR THMEIT R H 25 —E 5. I
WRAE “TIPRIEA i .

The project decision gate is the decision to initiate or continue economic
production from the project.
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Continued

TS

Class/Sub-Class
&) / Wk

Definition

E X

Guidelines

Eigte]

Approved for
Development

St &

All necessary approvals have been
obtained, capital funds have been
committed, and implementation of the
development project is ready to begin
or is under way.

EAT T A LAt AR ST
AR, TFRTHE 920 C At 4k
BIEAE S

At this point, it must be certain that the development project is going ahead. The
project must not be subject to any contingencies, such as outstanding regulatory
approvals or sales contracts. Forecast capital expenditures should be included in
the reporting entity’s current or following year’s approved budget.

TERX pi b, AR ETT A H IETEERE . I R SZARTEAT R (AR sk
A AESTE A ) S PO BEAS S 1 9 AR i SR A AR BE T
SRR EAETEL

The project decision gate is the decision to start investing capital in the

construction of production facilities and/or drilling development wells.

AP s TR Bt e R S PEA BT/ BATT A

Justified for
Development

SN TTECI Bi-a

Implementation of the development
project is justified on the basis of
reasonable forecast commercial
conditions at the time of reporting, and
there are reasonable expectations that
all necessary approvals/contracts will
be obtained.

BETHRA X Bl 2 9 5 SR
TFR T H M90S 5 BT AT Y, Jf
X AR IR AT b B / 5 [ A7 B
B

To move to this level of project maturity, and hence have Reserves associated with
it, the development project must be commercially viable at the time of reporting
(see Section 2.1.2, Determination of Commerciality) and the specific circumstances
of the project. All participating entities have agreed and there is evidence of a
committed project (firm intention to proceed with development within a reasonable
time-frame). There must be no known contingencies that could preclude the
development from proceeding (see Reserves class).
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The project decision gate is the decision by the reporting entity and its partners,
if any, that the project has reached a level of technical and commercial maturity
sufficient to justify proceeding with development at that point in time.
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Contingent
Resources

FAFBTIR A

Those quantities of petroleum
estimated, as of a given date, to be
potentially recoverable from known
accumulations by application of
development projects, but which
are not currently considered to be
commercially recoverable owing to
one or more contingencies.
TRTELEE HAE SRy, Sl T &0
H, TSR AR P TE TR
BIArmECE s (i T I a2 I
AHHE, ZIFEWH H AT JC R
AR

Contingent Resources may include, for example, projects for which there
are currently no viable markets, where commercial recovery is dependent
on technology under development, where evaluation of the accumulation is
insufficient to clearly assess commerciality, where the development plan is not yet

approved, or where regulatory or social acceptance issues may exist.
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Contingent Resources are further categorized in accordance with the level of
certainty associated with the estimates and may be sub-classified based on project
maturity and/or economic status.
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Continued
23k

Class/Sub-Class
K /WK

Definition
7E X

Guidelines

izl

Development
Pending

TR

A discovered accumulation where
project activities are ongoing to
justify commercial development in the

foreseeable future.

T HIETEE R B R AT R AR
52),  LAE TR A 3500 2K o 52 8L v
TP R B B

The project is seen to have reasonable potential for eventual commercial
development, to the extent that further data acquisition (e.g., drilling, seismic
data) and/or evaluations are currently ongoing with a view to confirming that
the project is commercially viable and providing the basis for selection of an
appropriate development plan. The critical contingencies have been identified and
are reasonably expected to be resolved within a reasonable time-frame. Note that
disappointing appraisal/evaluation results could lead to a reclassification of the
project to Development On Hold or Development Not Viable status.
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The project decision gate is the decision to undertake further data acquisition and/
or studies designed to move the project to a level of technical and commercial
maturity at which a decision can be made to proceed with development and
production.

TUHRAOCH . KT LR AR/ BOF RO PR, BT
FRAF RN B, DUERSRAR ST R A,

Development
on Hold

FERTT Az

A discovered accumulation where
project activities are on hold and/or
where justification as a commercial
development may be subject to
significant delay.

Tt A8 C A M R & AR 3
SR, B/ s IT A RS R
Pl Ao AT

The project is seen to have potential for commercial development. Development
may be subject to a significant time delay. Note that a change in circumstances,
such that there is no longer a probable chance that a critical contingency can be
removed in the foreseeable future, could lead to a reclassification of the project to
Development Not Viable status.
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The project decision gate is the decision to either proceed with additional
evaluation designed to clarify the potential for eventual commercial development
or to temporarily suspend or delay further activities pending resolution of external
contingencies.

TUH PRI PR R ARSLHE T Z PP, DU SR i T & BT
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Development

Unclarified
HEAWIH

A discovered accumulation where
project activities are under evaluation
and where justification as a
commercial development is unknown
based on available information.

it B C & S R MR i 2
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My B B 1 TR E

The project is seen to have potential for eventual commercial development, but
further appraisal/evaluation activities are ongoing to clarify the potential for
eventual commercial development.

T H WA BA e BV T R 0T ), B3 — 2 0P / PP E B IEEHEAT
VAVE W Hme R L T A2 9

This sub-class requires active appraisal or evaluation and should not be maintained
without a plan for future evaluation. The sub-class should reflect the actions
required to move a project toward commercial maturity and economic production.
VS EORPIT PP 8OV IR 3, B IAGTHRI, ARGz fR i, %2
NLIZ S BRI 18] R Ml SR ZE 0 A P R T 2 A T 5
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Class/Sub-Class Definition Guidelines
F 2 7E L £l
The project is not seen to have potential for eventual commercial development at
A discovered accumulation for which | the time of reporting, but the theoretically recoverable quantities are recorded so
there are no current plans to develop | that the potential opportunity will be recognized in the event of a major change in
Development olr to acquire add'iti'0na1 data at t.he technology or commercial conditions.
Not Viaple | M Decause of limited commerclal | sy g i s g AT AT PO, IRICTEMIETTRHCE, AT
e R HORSRRIL A A B (N T AR 2 TP AL 2
NA[A Y

FL# AR, H S aiBeA IF &t
3 ST A R AR T 2 2 Bl
R

The project decision gate is the decision not to undertake further data acquisition
or studies on the project for the foreseeable future.

T E PEHEOE - I E TR AT UL IR AN A T RO SR AR ST Al DR

Prospective
Resources

el

Those quantities of petroleum that
are estimated, as of a given date,
to be potentially recoverable from

undiscovered accumulations.

TREE HIAG SR, AT REM A &
Bt IR PR A £ i K

Potential accumulations are evaluated according to the chance of geologic
discovery and, assuming a discovery, the estimated quantities that would be
recoverable under defined development projects. It is recognized that the
development programs will be of significantly less detail and depend more heavily
on analog developments in the earlier phases of exploration.

AR BRI LA L R Al S BRI BB T e 1 H BT RARAG (L, RATAl
AR URE . ATARE, MR I B, TR Tr M 4n iR D,
ARKARSE EHOBT2EIL

Prospect

HpRIX

A project associated with a potential
accumulation that is sufficiently well
defined to represent a viable drilling
target.

— A GITEI RO I T

CITR TR B A T4, 22—
AATRIRER A5

Project activities are focused on assessing the chance of geologic discovery
and, assuming discovery, the range of potential recoverable quantities under a
commercial development program.

TG S Y SR PR PR UL, LR AR R RIE T
R AP TE AT SR Y

, BRI A

Lead
HFIX

A project associated with a potential
accumulation that is currently poorly
defined and requires more data
acquisition and/or evaluation to be
classified as a Prospect.

— AN GITEIN ARG ORI T H;

T R A B, R R AR
A SN TG, A ekl “H
PRI

Project activities are focused on acquiring additional data and/or undertaking
further evaluation designed to confirm whether or not the Lead can be matured
into a Prospect. Such evaluation includes the assessment of the chance of geologic
discovery and, assuming discovery, the range of potential recovery under feasible
development scenarios.

Tt i 2l 0 R AR T 2R A SO R E— LT, AN R RIIX
SRR CHARK” o RS X BUR LA AL, URAE R
BRBIEIE T, WA TR 505 8 A ] R ]

Play

A project associated with a prospective
trend of potential prospects, but that
requires more data acquisition and/or
evaluation to define specific Leads or
Prospects.

— G WTE FUAR XA Xl OCTBR Y
i H; (R 2 2 0 Bl R %%ﬂ/
ST A RERA S Sy B A X
5 CHRXT o

Project activities are focused on acquiring additional data and/or undertaking
further evaluation designed to define specific Leads or Prospects for more detailed
analysis of their chance of geologic discovery and, assuming discovery, the range
of potential recovery under hypothetical development scenarios.

TG S R A 2 AR R/ ST R E— 0P, DLE HARRY
X" B CHFRX” , JFEPRSH T TR UL, DR AERBOR B
T, BCE T A ST ST TE AR Al
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x2 REERTSHEXSES

Status

Definition
X

Guidelines

Eidie]

Developed Reserves

CIT K At

Expected quantities to be recovered
from existing wells and facilities.
T L A B A7 I R R

Reserves are considered developed only after the necessary equipment
has been installed, or when the costs to do so are relatively minor
compared to the cost of a well. Where required facilities become
unavailable, it may be necessary to reclassify Developed Reserves as
Undeveloped. Developed Reserves may be further sub-classified as
Producing or Non-producing.

CIFkfitit, MO HARERE, S S HAxE R T—H
BTN ) o MERTCEESAFITT RO,  PTREA W2 T T it ol
RIWHATF Rttt ©IF R AT IE—2PAN I A B A

Developed Producing
Reserves

BRI i i

Expected quantities to be recovered
from completion intervals that are
open and producing at the effective
date of the estimate.

TRVl A 2 A Bt n A E 5L IEA:
PR SESF R B R i

Improved recovery Reserves are considered producing only after the

improved recovery project is in operation.

PRt A TR R A S R A BRI IE A

Developed Non-
Producing Reserves

TP AR i

Shut-in and behind-pipe Reserves.
KIFNE Mt

Shut-in Reserves are expected to be recovered from (1) completion
intervals that are open at the time of the estimate but which have not yet
started producing, (2) wells which were shut-in for market conditions
or pipeline connections, or (3) wells not capable of production for
mechanical reasons. Behind-pipe Reserves are expected to be recovered
from zones in existing wells that will require additional completion work
or future re-completion before start of production with minor cost to
access these reserves.

FIfffaE, BUWATLUR R RITR: (1) RS ITIF, HEk
PR (2) BT iim A s g SO R R G i
(3) HHUMIEPIAREE 93t AEAMsEE, SRTEBUAT EIHRE T,
B Al B SE AR B SR B TR SE T IT R M R, x4
fift ik BT R B BRI

In all cases, production can be initiated or restored with relatively low
expenditure compared to the cost of drilling a new well.

TEFTATTOUT , 58— FUB AT L, 0™ B2 A4 19 2% 1
LiEROE 3 (A

Undeveloped
Reserves

RIF R fiti et

Quantities expected to be recovered
through future significant investments.

T AR RABLGE AR R

Undeveloped Reserves are to be produced (1) from new wells to be
drilled on undrilled acreage in known accumulations, (2) from deepening
existing wells to a different (but known) reservoir, (3) from infill wells
that will increase recovery, or (4) where a relatively large expenditure
(e.g., when compared to the cost of drilling a new well) is required to
(a) recomplete an existing well or (b) install production or transportation
facilities for primary or improved recovery projects.

RIFRAGE T REATE TRUR 5 (1) BRNMAERE ARSI X

BIRRERTIE (2) BIFIMRE AR (HERD) 5 (3)
ISR AN I (4) FEEARXTRGE SR (NS

BRI ) WP (a) BIFFFEH,
PRE SRS e P

(b) —WIF R4
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Category
&l

Definition

TE X

Guidelines

Eigte]

Proved
Reserves

TESAit

Those quantities of petroleum that, by
analysis of geoscience and engineering
data, can be estimated with reasonable
certainty to be commercially recoverable
from a given date forward from known
reservoirs and under defined economic
conditions, operating methods, and
government regulations.

TIE S5 fif 2 ol b BRR A ) T AR
%ﬁ'ﬁﬁj\ﬁ I 458 AR, TE6fE )
VAT AT R BUGRLE T
AT A B E 3N EL ISR R
TR A7 A

If deterministic methods are used, the term “reasonable certainty” is intended
to express a high degree of confidence that the quantities will be recovered. If
probabilistic methods are used, there should be at least a 90% probability (P90)
that the actual quantities to be recovered will equal or exceed the low estimate.

IR e, W S e RIEFR XA R B i B E R
SRRJUMEA M | WA SRR 45 T B3R TAAG E AR =D 90%.

The area of the reservoir considered as Proved includes (1) the area delineated by
drilling and defined by fluid contacts, if any, and (2) adjacent undrilled portions of
the reservoir that can reasonably be judged as continuous with it and commercially
productive on the basis of available geoscience and engineering data.

TESSM AR ARG . (1) SEIFHTFNIFda A S e (InRA 15 ) 1
DAl (2) WAUARIT AR B IAL, WG BRI HE S, HAE A 1
BRAF A AR AR AT SRR A

In the absence of data on fluid contacts, Proved quantities in a reservoir are limited
by the LKH as seen in a well penetration unless otherwise indicated by definitive
geoscience, engineering, or performance data. Such definitive information may
include pressure gradient analysis and seismic indicators. Seismic data alone may
not be sufficient to define fluid contacts for Proved reserves.

/D LA SR BCIE R R, I TR S % ek 1 5 PR A B8 1 R R
(LKH) , BRARA AT REaRpl7 | TR P a8l S iy, QAR b

PP R fE BRI R . A R R, AT REAS L LU I S A I
PRFL

Reserves in undeveloped locations may be classified as Proved provided that:

A. The locations are in undrilled areas of the reservoir that can be judged with
reasonable certainty to be commercially mature and economically productive.

B. Interpretations of available geoscience and engineering data indicate with
reasonable certainty that the objective formation is laterally continuous with drilled
Proved locations.

AR LUF A, AT R IR IE S -

A BT R AT DI, AT SR A X L B R A, HLZ8

R,

B. LA HUIRRL A TR R o, FARGHIZ 5 CAHIE S A A P
SE R i) 0 1

For Proved Reserves, the recovery efficiency applied to these reservoirs should
be defined based on a range of possibilities supported by analogs and sound
engineering judgment considering the characteristics of the Proved area and the
applied development program.

X TUESAif, FEUESE DA 2 R AT & 7 224600, AR LRI m] 5 T
PR E B AT RE M LA S il OB R M3
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Category
8l

Definition

TE X

Guidelines

Ei:1te)

Probable
Reserves

S Ak

Those additional Reserves that
analysis of geoscience and engineering
data indicates are less likely to be
recovered than Proved Reserves but
more certain to be recovered than
Possible Reserves.
R A A TR TR
FOR AT REMEAR TS At i, (HE0E
FREL = T Al REA A f b

It is equally likely that actual remaining quantities to be recovered will be greater
than or less than the sum of the estimated Proved plus Probable Reserves (2P). In
this context, when probabilistic methods are used, there should be at least a 50%
probability that the actual quantities to be recovered will equal or exceed the 2P

estimate.

SRR A% T SR R s /N FUE S i S HE R R (2P ) PMESRARSE . 1
HAMEIE T, MoRAMESRIER, AR SEFRR I 255 T80k T 2P £ AR
WZEDh 50%,

Probable Reserves may be assigned to areas of a reservoir adjacent to Proved
where data control or interpretations of available data are less certain. The
interpreted reservoir continuity may not meet the reasonable certainty criteria.
RSt ] 0 2 =R P S R S B AR A DR, sk sl X BT B A
TR EE SR CAR ) IEAKRIIE . MERRRAK)2 e S T REASH 2 5 R0 2
AR

Probable estimates also include incremental recoveries associated with project
recovery efficiencies beyond that assumed for Proved.

ABE B itk A (138 455 5 00 SR SO AT 5 R HH I 5 i ek 91 0 1) T SR

Hiht.

e

Possible
Reserves

] R

Those additional reserves that analysis
of geoscience and engineering
data indicates are less likely to be
recoverable than Probable Reserves.

i R AT AR TR,
R R AT REVE /N TS A ik 0 i

Hih

The total quantities actually to be recovered from the project have a low probability
to exceed the sum of Proved plus Probable plus Possible (3P), which is equivalent
to the high-estimate scenario. When probabilistic methods are used, there should
be at least a 10% probability (P10) that the actual quantities to be recovered will
equal or exceed the 3P estimate.

TG0 AR SR AT SR S A K TFHIE S AR S mT BE gt 22 R (3P, YT R AR
) MMERAG . 2R FHMERIEI | AR SRR s S5 T 5O T 3P AR E M
HEHRZE /DN 10% (P10),

Possible Reserves may be assigned to areas of a reservoir adjacent to Probable
where data control and interpretations of available data are progressively less
certain. Frequently, this may be in areas where geoscience and engineering data
are unable to clearly define the area and vertical reservoir limits of economic

production from the reservoir by a defined, commercially mature project.

T AEf# ik T 23 BC BS54RS T SO AR Y DX, 7Rk SE i DX, R A £
A AR REB IR AR0E o XA BLEAE S A TR R A AR O
TR A A 1 TR LA B S T TR R A ™ 1 DX SR A e it £
JEPRAIX

Possible estimates also include incremental recoveries associated with project
recovery efficiencies beyond that assumed for Probable.

AT RE A ik il (L B35 55 0T F SRR AT OC | AR A ek Y e T R A

py
HHL o
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Category
Z5

Definition
X

Guidelines

Eigte]

Probable
and Possible
Reserves

RS E
fiti it

See above for separate criteria for
Probable Reserves and Possible
Reserves.
Z: UL b SCHE AL R R R A & 1
Gy

The 2P and 3P estimates may be based on reasonable alternative technical
interpretations within the reservoir and/ or subject project that are clearly
documented, including comparisons to results in successful similar projects.

2P 1 3P B, FTHE T A0 S5 A ORI / B EAR I R A5 B AR
BORMRE, LG5S AT BE5 R L.

In conventional accumulations, Probable and/or Possible Reserves may be assigned
where geoscience and engineering data identify directly adjacent portions of a
reservoir within the same accumulation that may be separated from Proved areas
by minor faulting or other geological discontinuities and have not been penetrated
by a wellbore but are interpreted to be in communication with the known (Proved)
Treservoir.

TEF RN AR, MEROR / 50T Be A e n] LUC B4 ) — il O AR T AU
M BTRRE R T AR B T L 0 SR S A AR B R, K S AR A
ARG AN 2% A SN % 2 5 TR S DX B ELR O, (AR
HEM GIESERY ) il UBUAH 25

Probable and/or Possible Reserves may be assigned to areas that are structurally higher
than the Proved area. Possible (and in some cases, Probable) Reserves may be assigned
to areas that are structurally lower than the adjacent Proved or 2P area.

MR / ] Bt ol LAC S AEAR 1 F s TR XA FR AL Al fg (DA HE
SERELL R, MR ) il T RERRAC E A M AR T AR IR SE B 2P fif A DX

Caution should be exercised in assigning Reserves to adjacent reservoirs isolated
by major, potentially sealing faults until this reservoir is penetrated and evaluated
as commercially mature and economically productive. Justification for assigning
Reserves in such cases should be clearly documented. Reserves should not be
assigned to areas that are clearly separated from a known accumulation by non-
productive reservoir (i.e., absence of reservoir, structurally low reservoir, or
negative test results); such areas may contain Prospective Resources.

TEA A et C 75 2 T RE DIV TE 5 1A ) T2 22 20 B RO &I il T, B EAT SR
EENZIN GRS TP A R AR T 25 A . TERXFPEOLT, B
A A PR T R TE S o AR B B 2 TR R T A W R
FRES R D (I, Rk SR A B AR AL ) 5 eI
SRATRARN 7y L B

See above for separate criteria for
Probable Reserves and Possible
Reserves.
2 U, b SO B At 12 R ) R At 4t 1
Wax i

In conventional accumulations, where drilling has defined a highest known oil
elevation and there exists the potential for an associated gas cap, Proved Reserves
of oil should only be assigned in the structurally higher portions of the reservoir
if there is reasonable certainty that such portions are initially above bubble point
pressure based on documented engineering analyses.

XFTH B AREE, AT T CRI DT, BAAEE A T, AR
AICRM TR T, PTG PR E e e A W) e T e T s T, R
AR 3t o A A IS A i S i e

Reservoir portions that do not meet this certainty may be assigned as Probable and
Possible oil and/or gas based on reservoir fluid properties and pressure gradient
interpretations.

AR PN BE IS BZA E Y EORAYTRAL, T RABCE gam A/ SO (BT
I AUBOR AR AE R I BB 00T ) MRS AT AT RERA &
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Appendix A Glossary of Terms Used in Resources Evaluations

MRA FRITERIER

This Glossary provides high-level definitions of terms used in resources evaluations. Where appropriate, sections within the

PRMS document are referenced to best show the use of selected terms in context.

AREFSLBE T HHIOTAARER R ZZ0E Lo TIH] T IXLEARTETE PRMS H IS BT, Dl s 52 BUHAE 1 30

A
Term See PRMS Section Definition
ARt PRMS # 15 TE X
Denotes low estimate of Contingent Resources.
1C 222 B .
FOR RN ARG
Denotes best estimate of Contingent Resources.
2C 222 B o
FOR AR W R AN
Denotes high estimate of Contingent Resources.
3C 222 o
FR SR Y A
Denotes low estimate of Reserves (i.e., Proved Reserves). Equal to P1.
1P 222 o
FoRfet A (BHESSRERE ) , ST Pl
Denotes the best estimate of Reserves. The sum of Proved plus Probable Reserves.
2P 222 o A )
FORMEE YRR E, A0 TR S S MR AE =
Denotes high estimate of reserves. The sum of Proved plus Probable plus Possible
3p 222 Reserves.
FORMERA A, A TR . WS AE R S TR R
Denotes the unrisked low estimate qualifying as Prospective Resources
1U 222 A A o
FORART IR 1 T S e P AR A
Denotes the unrisked best estimate qualifying as Prospective Resources.
2U 222 o B
PR AT TG fh L 57 B s dre A Ak
Denotes the unrisked high estimate qualifying as Prospective Resources.
3U 222 o o
TR AT IR P38 57 B A A e A 1L
The process (and associated costs) of returning part or all of a project to a safe and
environmentally compliant condition when operations cease. Examples include, but are not
Abandonment, L. o . .
o limited to, the removal of surface facilities, wellbore plugging procedures, and environmental
Decommissioning, . . . . .
d Restorafi remediation. In some instances, there may be salvage value associated with the equipment
n ration
a (Ae;(;; 0 removed from the project. ADR costs are presumed to be without consideration of any
3.12 salvage value, unless presented as “ADR net of salvage.”

S (JEFE, $E e .
) AR LIS AR A3 AR H R A R RS M R ( SRR )
(Mﬁ) Bl (AT ) M BRe bR . I FIUE PRI . ERELERE Ol , o]

REAFAE S I H R BRI AR DG HIBRIE . 0%, 7% 2% (ADR ) N5 BT,
BRARYERR N “FEE %4 ( ADR net of salvage ) ” .
Accumulation An individual body of naturally occurring petroleum in a reservoir.
2.4

AR

AR AR B AR
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Aty

See PRMS Section
PRMS &7

Definition

7E X

Aggregation
iLJf

The process of summing well, reservoir, or project-level estimates of resources quantities
to higher levels or combinations, such as field, country or company totals. Arithmetic
summation of incremental categories may yield different results from probabilistic
aggregation of distributions.

Lo N W AU B VP 4S8 G A T (R Ti g| Wss : b o - D 1 W N |
FEA TG E R RIS PR IO ASKTIRZR, T RES HARs
SKHIRERAT A

Appraisal
e

The phase that may follow successful exploratory drilling. Activities to further evaluate
the discovery, such as seismic acquisition, geological studies, and drilling additional
wells may be conducted to reduce technical uncertainties and commercial contingencies.

WIR BRI ) 2 S5 T REAFTE R T B . BE— P ATAl R LRI 21, AnHBRER 4 .
WSR2t DUB BRI v IR SR R 2

Approved for
Development

ELHETF A

2.1.3.5, Table 1

2,135, £ 1

All necessary approvals have been obtained, capital funds have been committed, and
implementation of the development project is underway.

A project maturity sub-class of Reserves.

AT B, SPTTR TR, TFA D HIETEStE T
A — T H B T

Analog
Lk

Method used in resources estimation in the exploration and early development stages
(including improved recovery projects) when direct measurement is limited. Based on
evaluator’s assessment of similarities of the analogous reservoir(s) together with the
development plan.

Je— RGP I ik, TEEIRAIIT & R B (AR S RICR I E ), Y B
IR BRIGTEBLT , TP A SO 2 LU =TT & 05 SR AR I BEAT T4 10 ¢
PG Tk

Analogous Reservoir

L U

Reservoirs that have similar rock properties (e.g., petrophysical, lithological,
depositional, diagenetic, and structural), fluid properties (e.g., type, composition,
density, and viscosity), reservoir conditions (e.g., depth, temperature, and pressure)
and drive mechanisms, but are typically at a more advanced stage of development than
the reservoir of interest and thus may provide insight and comparative data to assist in

estimation of recoverable resources.

5 AR AR EA R AL AR CAra AL, A PO B RIS ) | U
PRERE CUNZERY . Rk, WA ) | R CInRE . IR RISy ) FIgk
U, TR A T R B, BROEAT FURR AR, AN TR SR AR ST Y
e

Assessment

AL

See Evaluation

ZIL AT

Associated Gas

AR

Table 3
%3

A natural gas found in contact with or dissolved in crude oil in the reservoir. It can be
further categorized as gas cap gas or solution gas.

FEfitfz S s A g e S A — R AR A, TRE—2R Rl DR o

Basin-Centered Gas

L

2.4

An unconventional natural gas accumulation that is regionally pervasive and
characterized by low permeability, abnormal pressure, gas-saturated reservoirs, and lack
of a down dip water leg.

— IR 2 AR, BAIRBE R . SRR IR TR IR AR R
PN/SaE S
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Continued
Term See PRMS Section Definition
Ri PRMS 17 TE X
The term allows for a single value to represent the sum of all the hydrocarbon products
that are forecast as resources. Typically, condensate, oil, bitumen, and synthetic crude
barrels are taken to be equal (1 bbl = 1 BOE). Gas and NGL quantities are converted
Barrel of Oil to an oil equivalent based on a conversion factor that is recommended to be based on a
Equivalent (BOE) 329 nominal heating content or calorific value equivalent to a barrel of oil.
fifiih 4= (BOE) AT SV — R Sy Ji A 2 2™ i T B e e B R, B RS O R Ik
D, BEFTIN. SR T ALE BNAAT (AAL) ZARSER (AR =1 Al ) o
HTHARFEL, AR R AR ZARBRT 3 A i 2 4at (24 SCRAG sl i i
)
. . The methodology (or methodologies) and supporting data on which the estimated
Basis for Estimate .. . L
1.2 quantities are based. (Also referenced as basis for the estimation.)
ALl s ; " N
: AHEEVEIR 7 A PR AR (IR 2 IR I )
Reserves that are expected to be recovered from zones in existing wells, which
will require additional completion work or future re-completion before the start of
Behind-Pi production. In all cases, production can be initiated or restored with relatively low
chind-Pipe
P expenditure compared to the cost of drilling and completing a new well including hook-
Reserves 2.13.6 ‘
up to allow production.
EHMitt i [ SRR - PRI e g
s EHB NS AR B e 2 R A B Al P IR BerbeR At . JCiB
B GRS ), B8 s S e — g g (RS ds
HERAELETS ) AN AR,
With respect to resources categorization, the most realistic assessment of recoverable
quantities if only a single result were reported. If probabilistic methods are used, there
Best Estimate should be at least a 50% probability (P50) that the quantities to be actually recovered
222 . .
A will equal or exceed the best estimate.
TEREIR Y, ISR Rt — MEREEER, B AU R S A AR A a0
RIS, MR SRR 45 T ol e AN (AR 25 R 50% (P50 ) o
Denotes low estimate of Contingent Resources. C1 is equal to 1C.
Cl 222
FORFAFRBFE LG C1AET 1C,
Denotes Contingent Resources of same technical confidence as Probable, but not
2 222 commercially matured to Reserves.
FR SISt P BOR EAR A Y R Al IR B it i A
Denotes Contingent Resources of same technical confidence as Possible, but not
C3 222 commercially matured to Reserves.
FR ] REAHE AR A BEAR M A 25 VR BT, (B A B ARt Rl
Chance Chance equals 1-risk. Generally synonymous with likelihood. (See Risk)
1.1 .
JL% JUREET 1- . 5 5 RerER S (S 0WRTE K ) .
The estimated probability that the project will achieve commercial maturity to be
Ch ¢ developed. For Prospective Resources, this is the product of the chance of geologic
ance 0
L discovery and the chance of development. For Contingent Resources and Reserves, it is
Commerciality 2.13
] equal to the chance of development.
Bl LR

Bl LA H BB BA T Z RS SRR . XTI S PRk e, 2 F iU
BULRAIT ZILARIITBL, X F ARG A U, ST RILE,
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Term See PRMS Section Definition
NS PRMS &7 7E X
Chance of The estimated probability that a known accumulation, once discovered, will be
Development 213 commercially developed.
THRILE TFRILARSE A TR R B I, ATRDEIT R S
Chance of Geologic The estimated probability that exploration activities will confirm the existence of a
Discovery 213 significant accumulation of potentially recoverable petroleum.

TR LR M BTR B LASR B Sl N — DA Y RO R G AR R
Natural gas contained in coal deposits. Coalbed gas, although usually mostly methane,
may be produced with variable amounts of inert or even non-inert gases. [Also called

Coalbed Methane
(CBM) coal-seam gas (CSG) or natural gas from coal (NGC).]
2.4 R
RS (CBM) BRSO R H, BZ AR ER R G, (Hl T RETE AR P v
MR * . . « - ” «
- FEASBOR AR IORE R, SERARH TR [ Wff BRI (CSG) » o M
HHRAI (NGC) 7 1o
A project is commercial when there is evidence of a firm intention to proceed with
development within a reasonable time-frame. Typically, this requires that the best
estimate case meet or exceed the minimum evaluation decision criteria (e.g., rate of
return, investment payout time). There must be a reasonable expectation that all required
internal and external approvals will be forthcoming. Also, there must be evidence of a
. technically mature, feasible development plan and the essential social, environmental,
Commercial . .. .. I .
212 economic, political, legal, regulatory, decision criteria, and contractual conditions are
Ty met.
A SRR WITE S PRI FR AT W8 BEAT T A A, I FEE R Ay R 20
T, RESRIBAEATTH B R B s i RPN DR bR (AN, deas e, B9
I ) o AT S BRAY Y , BT b LAY NSRRI MR SR ARAGAS Bt v Hob , 4
S TEAE R HBOR P . Al AT i A Kol A i dh2x | BRI L 280 . BUR .
R W JORPRERE TR 2
Project that the entity has a firm intention to develop in a reasonable time-frame. Intent
. . is demonstrated with funding/financial plans, but FID has not yet been declared (See also
Committed Project X o
2131 Final Investment Decision.)
TR H ; s g NI
SEAAIIAT R B AR S BRI R N IEAT T A B o SR i S e W 4
F5HA, AR ARAEN FID (5300 FID IR iikif” ) .
Completion of a well. The process by which a well is brought to its operating status
(e.g., producer, injector, or monitor well). A well deemed to be capable of producing
petroleum, or used as an injector, is completed by establishing a connection between
Completion the reservoir(s) and the surface so that fluids can be produced from, or injected into, the
sz 2136 reservoir.
— IR SES . — HFE R E AR (B, 2B AT S )
AMA I BT AT, Sl SE I, TR SRR I R, A RE RS
TR B AT R
The specific reservoir interval(s) that is (are) open to the borehole and connected to the
. surface facilities for production or injection, or reservoir intervals open to the wellbore
Completion Interval .
2.13.6 and each other for injection purposes.

SEHIRBL

JFFCSHL ., SIHEBOGEAHER . BEREIET A P E AR URUR B, BRI
T T A BRI TIT A Rz B
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See PRMS Section
PRMS 77

Definition
7E X

Concession

ik

33

A grant of access for a defined area and time period that transfers certain entitlements
to produced hydrocarbons from the host country to an entity. The entity is generally
responsible for exploration, development, production, and sale of hydrocarbons that may
be discovered. Typically granted under a legislated fiscal system where the host country
collects taxes, fees, and sometimes royalty on profits earned. (Also called a license.)

TR DRI B RO T, BRI AE P S R LR e b 2 Ao, Al o
ST IR . Ik TRRAR i i 815 o 95 (000 <7 v WA 1A DA A JEE WA
ARRRIBL . 2%, A A ZE b TR A SOR 2% (dfr “VFalE” ) o

Condensate

HENTIH

32

A mixture of hydrocarbons (mainly pentanes and heavier) that exist in the gaseous phase
at original temperature and pressure of the reservoir, but when produced, are in the
liquid phase at surface pressure and temperature conditions. Condensate differs from
NGLs in two respects: (1) NGL is extracted and recovered in gas plants rather than
lease separators or other lease facilities, and (2) NGL includes very light hydrocarbons
(ethane, propane, or butanes) as well as the pentanes-plus that are the main constituents
of condensate.

TE ISR M 230 B AR ) 26 F VRS TR T2 10— R IR G W (2R e )
VLB ) o AHTER G, 7R IR ) AR S 0F T ORGSR BENTIMTE M
ATTHAFE T RER T (1) RV REZAE TR U SRIRAN [, A2
TEAT [ X 88 e A 45 R XSO rh SRIRAN S (2) SRR R & 4l
gy (Zke. WBE. Tht) , WS hBErTm S 2 ke o L B4 g)

Confidence Level

BFE

4.2

A measure of the estimated reliability of a result. As used in the deterministic incremental
method, the evaluator assigns a relative level of confidence (high/moderate/low) to areas/
segments of an accumulation based on the information available (e.g., well control and
seismic coverage). Probabilistic and statistical methods use the 90% (P90) for the high
confidence (low value case), 50% (P50) for the best estimate (moderate value case), and
10% (P10) for the low (high value case) confidence to represent the chances that the
actual value will equal or exceed the estimate.

SV R T (E Y et FERf e PR e TN, SPAS AR LA (5 5L (o
IR TR i R X/ FAr A B (I b/ /) o 1
FEMGE R T 90% (PO0) i BAFEE (IRAGENGS) | 50% (P50) stk
e CPALERE S ) | 10% (P10) SAMREFE CRflifEiE ) RFRLEBRESF T
g P UK I=X (=8

Constant Case

[ERIES

A descriptor applied to the economic evaluation of resources estimates. Constant-case
estimates are based on current economic conditions being those conditions (including
costs and product prices) that are fixed at the evaluation date and held constant, with no
inflation or deflation made to costs or prices throughout the remainder of the project life
other than those permitted contractually.

PR GRS P R IPM o 18 7 SEPPA R T BT 8 A (ELAR A
R G s ) ZEIEAL B R ERIRTER T, BRa i 2 qbdh, AR 7RI
FI AR A ST A AN T30 5% B2 I I 5% SR 45 P R I TR

Consumed in
Operations (CiO)
k. B FHIm A
(Cio)

That portion of produced petroleum consumed as fuel in production or lease plant
operations before delivery to the market at the reference point. (Also called lease fuel.)
TSI ZE, 7 AP gl A Al sy DO T AR G Y
WOy CHBR 0 KRR ) o
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N PRMS &7 E XL
A condition that must be satisfied for a project in Contingent Resources to be reclassified
. as Reserves. Resolution of contingencies for projects in Development Pending is
Contingency . L . ;
1.1 expected to be achieved within a reasonable time period.
HANE
TG0 o (8 25 0 5 R TR U 2 SRy i DA BT S 1 S A REE T R S e 1) R )
PRI KI5 HAFAE R o 2R
. . A project that is not yet commercial owing to one or more contingencies that have not
Contingent Project
1.1 been resolved.
S H PN
T A PR AR A B B i H
Those quantities of petroleum estimated, as of a given date, to be potentially recoverable
. from known accumulations by application of development projects, but which are
Contingent i X i
1.1, Table 1 not currently considered to be commercially recoverable owing to one or more
Resources . .
. 11, %1 contingencies.
S 1L N .
B E HIIEAG Y . B S 2 H , AT A SR A A i A v ] R il
SR, AR T EAEE R, HATAER BT R
A petroleum accumulation that is pervasive throughout a large area and that generally
lacks well-defined OWC or GWC. Such accumulations are included in unconventional
Continuous-Type resources. Examples of such deposits include “basin-centered” gas, tight gas, tight oil,
Deposit 24 gas hydrates, natural bitumen, and oil shale (Kerogen) accumulations.
FELEAITTAR — PRI 2 53 A (AT R AR %ﬂZ%WM@*& UK S, KSR
W TR GEUR ; fan g i< L BEE . KIREOKEY . KR
FHITUS (FESHR ) SRR
Resources that exist in porous and permeable rock with buoyancy pressure equilibrium.
The PIIP is trapped in discrete accumulations related to a localized geological structural
X feature and/or stratigraphic condition, typically with each accumulation bounded by
Conventional . . . L .
a down dip contact with an aquifer, and is significantly affected by hydrodynamic
Resources 24 . R
influences such as buoyancy of petroleum in water.
s Wiel s w .
TEAE TR I I 2L B A b IR G JE L (PIP) 218 M 7E =)
TR BRI R (5l) A vk 2 BRI AR AR, R BN AR
AR, 2K IR 2 B s, A e K Tz BT
Under a typical production-sharing agreement, the contractor is responsible for the field
development and all exploration and development expenses. In return, the contractor
recovers costs (investments and operating expenses) out of the production stream. The
Cost Recovery contractor normally receives an entitlement interest share in the petroleum production
A [l 33 and is exposed to both technical and market risks.
FEST 7 i A3 B, IR B 58 T A IR TR BT R B, 1R
o, ARl D i IR (RS ) 5 A R — G A
P LR AR G (B RS (AR PR AR T 3 XU KU
Crude oil is the portion of petroleum that exists in the liquid phase in natural
underground reservoirs and remains liquid at atmospheric conditions of pressure and
temperature (excludes retrograde condensate). Crude oil may include small amounts of
Crude Oil non-hydrocarbons produced with the liquids but does not include liquids obtained from
JE 3.29 the processing of natural gas.

JE, A5 AR I R AR S AAE HAE I R R SR AT il (=
BENTIHERSN ) BT S AT AR s B A AR, (A ERRTE KRR
A PR AR AR S A
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Ri PRMS 17 TE X
The sum of petroleum quantities that have been produced at a given date. (See
c lati also Production). Production is measured under defined conditions to allow for the
umulative
. computation of both reservoir voidage and sales quantities and for the purpose of
Production 1.1 . . i
voidage also includes Non-hydrocarbon quantities.
it . gy Eapmte
MELE HI A S SR (WU 57 ) o FERUE SR T St i, L
TR AR 5 2 OO B . AT TR ARC 250, L rl DU AR R
Economic conditions based on relevant historical petroleum prices and associated costs
averaged over a specified period. The default period is 12 months. However, in the event
that a step change has occurred within the previous 12-month period, the use of a shorter
Current Economic period reflecting the step change must be justified and used the basis of constant-case
Conditions 3.1.2 resources estimates and associated project cash flows.
HRTE AT FETTRH O3 SR A AR R I T D P A OGRS (9 28 55 Ao BRUBIRR
24 o AR ARRAE A 12 TR AE TR, 2R B
JHESE RV ALt TRy “EE T3 SR Al ARt H Bl
T B
Forecast of conditions to exist and impact the project during the time period being
evaluated. Forecasts should account for issues that impact the commerciality, such as
. economics (e.g., hurdle rates and commodity price); operating and capital costs; and
Defined Conditions . . . .
3.0 technical, marketing, sales route, legal, environmental, social, and governmental factors.
Wi 5k X , . . . ) P
TEVEAR Y B i oo A e 2w 25 H 3 25 PR R T . S50 r it A R T
PRI R, AT (IR BRI ) | BRAESRRIIT R0 . HoR |
iy, MESBE. B, BB SR BUN IR
Material laid down by a natural process. In resources evaluations, it identifies an
Deposit accumulation of hydrocarbons in a reservoir. (See Accumulation.)
2.4
TR 1 H AR SREETE P BT o FEBEIEPPA o, S5 TR A — S S AR R (S i
ARENRT )
An assessment method based on defining discrete parts or segments of the accumulation
Deterministic that reflect high, moderate, and low confidence regarding the estimates of recoverable
Incremental Method 42 quantities under the defined development plan.
B E VR A AT AR AR R E SO I B HGRr 8 o B iPA OT ik, ROB T R E T R TS
FET ARG /D REAR
o An assessment method based on discrete estimate(s) made based on available geoscience,
Deterministic . . . . .
Method engineering, and economic data and corresponds to a given level of certainty.
etho 42
BRI —PHRE AT IR KR 2 . TRERIZ ROk BT B A R PR A O s, A
GBI E L
Method where the evaluator provides three deterministic estimates of the quantities to be
recovered from the project being applied to the accumulation. Estimates consider the full
range of values for each input parameter based on available engineering and geoscience
L data, but one set is selected that is most appropriate for the corresponding resources
Deterministic . . .
. confidence category. A single outcome of recoverable quantities is derived for each
Scenario Method 4.2 .
scenario.
BE TR 5

MR T T SRR AR R 1 H b S0 A TR, SRR IR A =i At (B A9 At 5
Trike BT OAMCRAMERP2EEE, 5B N mAS RN, HtE
Horh— 24 B 5 1 RO B 2 DR RO O IR A ELAR BE 2R . A5 e A 31—l
RYTIIIRITAR SR
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7E X

Developed Reserves

2.1.3.5, Table 2

Reserves that are expected to be recovered from existing wells and facilities. Developed
Reserves may be further sub-classified as Producing or Non-Producing.

eI fit 2.13.5,%2 Tl IR I DL R I 50 PRt R . T R it T RS N BT R
IEA it FIE I R AR A it
Developed Reserves that are expected to be recovered from completion intervals that
Developed Producing 213.5. Table 2 are open and producing at the effective date. Improved recovery reserves are considered
.1.3.5, Table
Reserves ’ producing only after the improved recovery project is in operation.
) . bt 2,135, %2 . e . - b N
BT R IEA it bt B AFTIT I A 2 B IEAE A RO SE I BOR R B B T Aot o FdmRloR
AR AT R A SRR BeA RERI 03 b BT A IEAE P il
Developed Non- Developed Reserves that are either shut-in or behind-pipe. (See also Shut-In Reserves

Producing Reserves

CIFR AR il

2.1.3.5, Table 2
2.13.5,%2

and Behind-Pipe Reserves.)

CRIFEAESN I RhkE (UL “SCTEaERE" 1 EAMEE" ) o

Development On
Hold

TERIF R

2.1.3.5, Table 1
2135, %1

A discovered accumulation where project activities are on hold and/or where justification
as a commercial development may be subject to significant delay. A project maturity sub-

class of Contingent Resources.

Ok B R A 101 Yt RSB AR B R L T R R 1 52 B W A . S BT U
DI A

Development Not

2.1.3.5, Table 1

A discovered accumulation for which there are contingencies resulting in there being
no current plans to develop or to acquire additional data at the time due to limited

Viable commercial potential. A project maturity sub-class of Contingent Resources.
. = 2.13.5,% 1 s NN N o . -
AT O B R A h T 2058 AT BRI AR sl (R R A48 H AT SO TR s di 2ok
PEE BRI Al BT IR (1 — DI H AV K
A discovered accumulation where project activities are ongoing to justify commercial
Development 213.5. Table 1 development in the foreseeable future. A project maturity sub-class of Contingent
.1.3.5, Table
Pending Resources.
B . 2,135, £ 1 . s SN . e
(Gpis BRI, HI WG S ARG UE T I AR A A B . AR B
B — T H REASE S o
The design specifications, timing, and cost estimates of the appraisal and development
project(s) that are planned in a field or group of fields. The plan will include, but is not
limited to, well locations, completion techniques, drilling methods, processing facilities,
Development Plan transportation, regulations, and marketing. The plan is often executed in phases when
2.13.6

iV WS

involving large, complex, sequential recovery and/or extensive areas.

TE—ANM F B — 2R i P AT T R m Bt i W . I R HERA DAL, AR (EA
WRTIOL . SEFHOR | BidEIris | AbBiat . i34 . LRSS FEREL, B
HELETTRAN ) SORBUHL I, I 05 FR30 e BT

Development
Unclarified

JF R AR W

2.1.3.5, Table 1
2.13.5, %1

A discovered accumulation where project activities are under evaluation and where
justification as a commercial development is unknown based on available information.
This sub-class requires appraisal or study and should not be maintained without a plan
for future evaluation. The sub-class should reflect the actions required to move a project
toward commercial maturity. A project maturity sub-class of Contingent Resources.

— BRI AR, HIF LW H IEAE ST, ST TG, 50H
TFR WA BEME AR A . XA WG ZHE— S PRI, AERCA AR AR TR
PR LR S0 2R AN P B o 3303 2180 52 WA 33T 4 1) o Ml A 5 A5 30
S ) — 0 AR
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Ri PRMS 17 TE X
A petroleum accumulation where one or several exploratory wells through testing,
sampling, and/or logging have demonstrated the existence of a significant quantity of
potentially recoverable hydrocarbons and thus have established a known accumulation.
In this context, “significant” implies that there is evidence of a sufficient quantity of
Discovered petroleum to justify estimating the in-place volume demonstrated by the well(s) and for
S IR 211 evaluating the potential for commercial recovery. (See also Known Accumulation.)
— H LRI — A0 I SR AR A A 32 IBORE R/ sl - B A 7E AR 2 5
HWWE T RIS, WS B — DT A MR e A, MR B
piEeR PR HWMMTTEE¢%T 2T R M R (I B R
B ) .
Discovered Quantity of petroleum that is estimated, as of a given date, to be contained in known
Petroleum Initially- accumulations before production. Discovered PIIP may be subdivided into commercial,
In-Place 1.1 sub-commercial, and the portion remaining in the reservoir as Unrecoverable.
C AT A e BT RSO E A RS AE R BT AL T BCRt . & DA
Mok I b TR A3 S R ORI A BT AAE I P AN AT SR TR 43
Di d Discovered petroleum in-place resources that are evaluated, as of a given date, as not
iscovere
able to be recovered by the commercial and sub-commercial projects envisioned.
Unrecoverable 2.1.1
R, G HUAR T SRR 27 P10 £ % BT S 50 J v A Rl B T 50 0 ook
ORI AT R i .
Mp 3T H IR A ER 53
Natural gas remaining after hydrocarbon liquids have been removed before the reference
Drv G point. It should be recognized that this is a resources assessment definition and not a
ry Gas
Y 323 phase behavior definition. (Also called lean gas.)
R e o . .
1EZ B IR 25U I RAR SR BEZIAIRE — BTG E L, AR
—AMRAE S (WFR R ) .
A project is economic when it has a positive undiscounted cumulative cash flow from the
E . effective date of the evaluation, the net revenue exceeds the net cost of operation (i.e.,
conomic
312 positive cumulative net cash flow at a zero percent discount rate).
EASha b . N N . N o
o B B, ARITIAY R RONE . A AR A (R
ProER Ta5 T 0 0, SRy IEE ) , WH RSN,
Interest that is possessed when an entity has acquired an interest in the minerals in-place
. or a license and secures, by any form of legal relationship, revenue derived from the
Economic Interest . . .
33 extraction of the mineral to which he must look for a return.
B Ve ,
o AR U B ST . JF LT (TG SR & 56 RAFEIR
A, Ugﬂiﬁfﬁiﬂﬁiﬁﬂ‘ s IR EEZ30 0 E s
Lo Defined as the time when the maximum cumulative net cash flow (see Net Entitlement)
Economic Limit .
3.1.2 occurs for a project.
LR ey s o L e st gy 257
FE SR H IR SR A T (UL “WER” ) IR ]
Economically Not Those quantities for which development projects are not expected to yield positive cash
Viable Contingent flows under reasonable forecast conditions. May also be subject to additional unsatisfied
Resources 2.13.7 contingencies.
GV AT RN AT TN A5 0F T, TFRIH B 2 R IE LA T IR e o o, dnlaese
Pk HI TR MR Ay PR 22 0
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NS PRMS &7 7E X
Economically Those quantities associated with technically feasible projects where cash flows are
Viable Contingent positive under reasonable forecast conditions but are not Reserves because it does not
Resources 2137 meet the other commercial criteria
GUE AT R GV AT AR AR I HAEHOR ERTATRY, 7EG B BN A 1 B4R IE,
P E T ARTF A AR AR AT AN S A S (A DAt
Refers to the situation where the net revenue from an ongoing producing project exceeds
Economically the net expenses attributable to a certain entity’s interest. The ADR costs are excluded
Producible 3.12 from the determination.
LRI G T R FR AL 0 H AR I SR A A5 S R O o HIE N TR S 2
A
Resource estimates of remaining quantities are “as of the given date” (effective date) of
. the evaluation. The evaluation must take into account all data related to the period before
Effective Date
1.2 the “as of date.”
ﬁi&ﬁHﬁ% YRIE LS A E YN == P P B2 A B SEA Y4 o
FERRN AR EEIA AL g B CAERCHBT) 7 #7000, A 2055 RS T
A AR I ] 22 R ] 64 A e
That portion of future production (and thus resources) legally accruing to an entity under
Entitlement the terms of the development and production contract or license.
33
1% MRYEIT AL 5 B AIE AR, A EE T A SRR AR 2 Aok 1 (1D
R ) .
A legal construct capable of bearing legal rights and obligations. In resources
evaluations, this typically refers to the lessee or contractor, which is some form of legal
Entit corporation (or consortium of corporations). In a broader sense, an entity can be an
nti
Y 3.0 organization of any form and may include governments or their agencies.
EHES . N N Sk e .
SARNUG JE A A BE JI R PR AR RN L35 & LA s FER TN D, 2R
RS W, BREMIEARGEAF (SARBE) 7R L, 9k
AU, w] LR BUR sl HAR R
Established Methods of recovery or processing that have proved to be successful in commercial
Technology 2.1.1 applications.
JREAFAR FERDIP I B 2 BaE B2 i B TP sl 107 30,
Those quantities of petroleum estimated, as of a given date, to be potentially recoverable
. . plus those quantities that have been already produced. For clarity, EUR must reference
Estimated Ultimate . . . .
the associated technical and commercial conditions for the resources; for example,
Recovery (EUR) . . .
1.1 proved EUR is Proved Reserves plus prior production.
R R A s P s — e otk
R AELSE TR, TTRER M 0T BOREAN 1 £ 2R L ROTIBE B, TSR,
EUR WA 25275 Bl A OCHOR IR 6 0F 5 40, GRS EUR 2 CUUESE fif Bt
1 S 5V o
The geosciences, engineering, and associated studies, including economic analyses,
conducted on a petroleum exploration, development, or producing project resulting in
. estimates of the quantities that can be recovered and sold and the associated cash flow
Evaluation .
3.0 under defined forward conditions. (Also called assessment.)
PG

SRR . TP REE A ST IR R . TARRIAEOCHTSE, AR E 0T,
A B AR A AF T (R = RT R i AV B (A (B L B AR DG I BB 0 (LR
TG ) o
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Evaluator

VAN

1.2

The person or group of persons responsible for performing an evaluation of a project.
These may be employees of the entities that have an economic interest in the project
or independent consultants contracted for reviews and audits. In all cases, the entity
accepting the evaluation takes responsibility for the results, including its resources and
attributed value estimates.

FSOIH AT IEAN A AN AT TRT LU IIAT T H 225 B Y SE R R BT
Wl URAZA RN . BEAT S A T il sr S i Binl . ARNE MR IE, 5520
A SEVR B LR B U B M (R PPAR SR 61 5%

Exploration

iR

2.1.3.5

Prospecting for undiscovered petroleum using various techniques, such as seismic
surveys, geological studies, and exploratory drilling.

NE PRI | H SRS LA SRt 1 45 20 5 v 0 oK e BRI B IR 5%

Field
il

1.2

In conventional reservoirs, a field is typically an area consisting of a single reservoir
or multiple reservoirs all grouped on, or related to, the same individual geological
structural feature and/or stratigraphic condition. There may be two or more reservoirs in
a field that are separated vertically by intervening impermeable rock, laterally by local
geologic barriers, or both. The term may be defined differently by individual regulatory
authorities. For unconventional reservoirs without hydrodynamic influences, a field is
often defined by regulatory or ownership boundaries as necessary.

TEH MM AR, TR i BRI RS2 AL T R A A 2 25 AT )
BRI OB AR D — il T BE R S I B Nl UL, Al Bl A B
EARRTT, MTE b bR R B R BT, BT e A AL AT REX AR
AN E Lo AETCK BN 752 00 B AR5 MM AR, 3= e S
AR

Final Investment
Decision (FID)

AR B PLR(FID )

2.1.3.1

Project approval stage when the participating companies have firmly agreed to the
project and the required capital funding.

USO8 w] B E [ I F S P GEARBEA R 5T F AR B

Flare Gas
KIER

The total quantity of gas vented and/or burned as part of production and processing
operations (but not as fuel).

i He P FIAL B AR P R B s ) ARt (AR

Flow Test
aiEUES

An operation on a well designed to demonstrate the existence of recoverable petroleum
in a reservoir by establishing flow to the surface and/or to provide an indication of
the potential productivity of that reservoir (such as a wireline formation test). May
also demonstrate the potential of certain completion techniques, particularly in
unconventional reservoirs.

R TR S HL TR AL/ BAT B OB TR BT bR, ISRl R T A TR
ARSI AR BT R CEI s g2 ) o R R AR AR
FE L ATHE B AL SEFFROR I )

Fluid Contacts
RS

42

The surface or interface in a reservoir separating two regions characterized by
predominant differences in fluid saturations. Because of capillary and other phenomena,
fluid saturation change is not necessarily abrupt or complete, nor is the surface
necessarily horizontal.

T PALRE TR TR R 0 28 e R A DX A3 B T I T B A T ol TR AN
FHAD IG5, AR FE R — € R AR R ESE 2, SR —E 2
I
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Forecast Case

U=

3.1.2

A descriptor applied to a scenario when production and associated cash-flow estimates
are based on those conditions (including costs and product price schedules, inflation
indexes, and market factors) forecast by the evaluator to reasonably exist throughout the
evaluation life (i.e., defined conditions). Inflation or deflation adjustments are made to
costs and revenues over the evaluation period.

X774k B AR DG B L R ITAG 7 SR B T RPAS DTS 30T A i (B SCRY 254 )
AT CRLIR AR i TR L i IR B i I ) i B
VAT A8 A RIS A AT AT 30 DR I o B2 S5 400 A e

Gas Balance

T

In gas production operations involving multiple working interest owners, maintaining
a statement of volumes attributed to each, depending on each owner’s portion received.
Imbalances may occur that must be monitored over time and eventually balanced in
accordance with accepted accounting procedures.

fﬁgAﬂm%ﬁ#M%% VR, BRAR R A R H IR R, A R

B TR A H TR FTRES 1 BLIRARS0™ H SO I AP A
BITEIE . BRI, A2 M Ik SR, T A 2 H A AT 1) 23 TR P A TP Ml
Rt

Gas Cap Gas
R

Table 3
%3

Free natural gas that overlies and is in contact with crude oil in the reservoir. It is a

subset of associated gas.

BT R 5 R A i B R, 2R — R

Gas Hydrates
RIRZKED)

2.4

Naturally occurring crystalline substances composed of water and gas, in which a
solid water lattice accommodates gas molecules in a cage-like structure or clathrate.
At conditions of standard temperature and pressure, one volume of saturated methane
hydrate will contain as much as 164 volumes of methane gas One volume of saturated
methane hydrate will contain as much as 164 volumes of methane gas at standard
temperature and pressure conditions. Gas hydrates are included in unconventional
resources, but the technology to support commercial maturity has yet to be developed.

RIK RGN LUK RIRES Sy, b B OR T3 T s 45 & Uy
T LIRS IR o TEAREEUE MR 25T, SRR R ek 54
A Z3k 164 AR FEE T RIRFURGYIRAE R RUGTIRI—Fh, STHEH
PP AR B AR AR T I

Gas/Oil Ratio
i

Ratio that is calculated using measured natural gas and crude oil volumes at stated
conditions. The gas/oil ratio may be the solution gas/oil ratio, R; produced gas/oil ratio,
R,; or another suitably defined ratio of gas production to oil production.

TERLAE Z5AF T I  p R AR SRR AU e, A EE T DU IR b, 4
TN R BRI, A5 Ry BCHAITE 2 SRR AR A0 R A v
I,

Geostatistical
Methods

BRGEH Ik

A variety of mathematical techniques and processes dealing with the collection,
methods, analysis, interpretation, and presentation of large quantities of geoscience and
engineering data to (mathematically) describe the variability and uncertainties within any
reservoir unit or pool, specifically related here to resources estimates.

MTUEE . 30T R IR i A R TR ORE . MBS 5 T IR A 2 0h <O
HOTAARRI BT S AR E VR Z R s, X RRHE SR IR GBI T SE
.
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Ri PRMS 17 TE X
With respect to resources categorization, this is considered to be an optimistic estimate
of the quantity that will actually be recovered from an accumulation by a project. If
. . probabilistic methods are used, there should be at least a 10% probability (P10) that the
High Estimate . . . .
222 quantities actually recovered will equal or exceed the high estimate.
i U - . ; s o e
" TER IS, S A TR I REE I TR AR IR rh SRt i U (9 4R
WAGTE . WERR AR, MISZBRR i 2 10% (P10) FYRERAE T aloh i
ftifH
Hydrates See Gas Hydrates.
2.4
KEW) S RIKEKEW” -
Hydrocarbons are chemical compounds consisting wholly of hydrogen and carbon
Hydrocarbons
1.1 molecules.
mEE () .
8 - mEMEY () , RSl EarHEHREY.
The extraction of additional petroleum, beyond primary recovery, from naturally
occurring reservoirs by supplementing the natural forces in the reservoir. It includes
waterflooding and gas injection for pressure maintenance, secondary processes, tertiary
processes, and any other means of supplementing natural reservoir recovery processes.
Improved Recovery Improved recovery also includes thermal and chemical processes to improve the in-situ
PE R 2.3.4 mobility of viscous forms of petroleum. (Also called enhanced recovery.)
—URAMZ G, I KR TR FERE R A M A TR Ty, AR /KK
FREAREF RS IR ORI, = UCRIMTr i, USRS AR i 0T R it
B R RSO Ty 0 A A PR 2% R BRI b D it B R FACR R AL 2 R
o (AR AR ) o
The forcing, pumping, or natural flow of substances into a porous and permeable
Injection subsurface rock formation. Injected substances can include either gases or liquids.
325
A TN AL ARSI BT AL T ZALBB ISR, AR AL
SUREHA
A development project that has reasonable forecast commercial conditions at the time of
Justified for 2135, Table 1 reporting and there are reasonable expectation that all necessary approvals/contracts will
.1.3.5, Table . . .
Development be obtained. A project maturity sub-class of Reserves.
e e 2135, £1 by § N s p
ENTICIPIY. 3 ittt (EsE ) i EA GBI AR 2T H , Bl & Bl 23k
P R /A TR o At i — D F RS
The naturally occurring, solid, insoluble organic material that occurs in source rocks
and can yield oil upon heating. Kerogen is also defined as the fraction of large chemical
K aggregates in sedimentary organic matter that is insoluble in solvents (in contrast, the
erogen
& 2.4 fraction that is soluble in organic solvents is called bitumen). (See also Oil Shales.)
TR N _ . s - '
3 R TIREBE NI ES . AETEAIUR, Femia T el TEgid Tz
SONAGURY AR TR o e R, 3 TA AR 4L M P )
(L “ucaE” ) o
Known . .
. An accumulation that has been discovered.
Accumulation 2.1.1
N CR Bl R
AR
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A project associated with a potential accumulation that is currently poorly defined and
requires more data acquisition and/or evaluation to be classified as a Prospect. A project
Lead 2.1.3.5, Table 1 . K
maturity sub-class of Prospective Resources.
HRX 2135 %1 . Ny . ey RO 1
SETEIACRIARARCRY I E , XM ORI BT AR e, =5 208 28R
S S FNA BRI CHARXT o SRt SR G 1 — DI E BEA R
Demonstrated improvements over time in performance of a repetitive task that results in
. efficiencies in tasks to be realized and/or in reduced time to perform and ultimately in
Learning Curve .
24 cost reductions
) ihgk N P . . R
UEWITE T ST 55 BT T7 IIBE AT A BT e | TR R0, SEIUARL/ s
AT TR Rl A REAR AR
o Likelihood (the estimated probability or chance) is equal (1- risk). (See Probability and
Likelihood .
1.1 Risk.
ATREE (ASTAIEREULR) T (1- KRR o (S0 #R7 MK ) .
Low/Best/High Reflects the range of uncertainty as a reasonable range of estimated potentially
Estimates 222 recoverable quantities.
AR/ doef / il A AN T B S WA A P A TR AR Y I L
With respect to resources categorization, this is a conservative estimate of the quantity
that will actually be recovered from the accumulation by a project. If probabilistic
Low Estimate methods are used, there should be at least a 90% probability (P90) that the quantities
222 . .
AR actually recovered will equal or exceed the low estimate.
BERST R, AR TS BT GBS DT SR AR I SR Hh il ARG 1R ST
TR TR, I SZBRR i 50T 90% MIESR (P90) 45 F el id IRAH .
The deepest documented occurrence of a producible hydrocarbon accumulation as
Lowest Known interpreted from well log, flow test, pressure measurement, core data, or other conclusive
Hydrocarbons (LKH) 4.1.2 and reliable evidence.
TR RGPS AR, TR | e R O A S AT SR R R A R
PRI R M I R TR
Market A consumer or group of consumers of a product that has been obtained through purchase,
arke
1.1 barter, or contractual terms.
k7] W . _— o S
R GSE | S5 m e TR A RAS 7 il 0 2 A 9
Marketabl Those quantities of hydrocarbons that are estimated to be producible from petroleum
arketable
. accumulations and that will be consumed by the market. (Also referred to as marketable
Quantities 2.0
products.)
T s . St b b g e
fh MR R I T A T FE A RS (AR T BT ) o
Mean The sum of a set of numerical values divided by the number of values in the set.
425
HfE — 2B A BRI LAZH B 25 20
The process of establishing quantity (volume, mass, or energy content) and quality of
petroleum products delivered to a reference point under conditions defined by delivery
Measurement .
3.2 contract or regulatory authorities.
N

TEE 535 [ e AU RLE A 2 80 A8 28 302 IR ) 77 i AR (AR
Bt shg st ) Fih B R
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TE X

Mineral Lease

Umiits

33

An agreement in which a mineral owner (lessor) grants an entity (lessee) rights. Such
rights can include (1) a fee ownership or lease, concession, or other interest representing
the right to extract oil or gas subject to such terms as may be imposed by the conveyance
of the lease; (2) royalty interests, production payments payable in oil or gas, and other
non-operating interests in properties operated by others; and/or (3) those agreements
with foreign governments or authorities under which a reporting entity participates in
the operation of the related properties or otherwise serves as producer of the underlying
reserves (as opposed to being an independent purchaser, broker, dealer, or importer).

W EATT GRAHA) P9k ORI ) ACEGE B P . XA fds: (1)
Wt P AAL . RHSTAL. FHIEAL, Bk SRR L% L 4L i HAR A Bl ~OTR
BOFIBIR R 5 (2) 0 8% . i/ U™ Sy, DRI AR R % 28 ™ A 1
FAbARRL AR s (3) SAMNEBUN SRR T P, MRARAT L, s
GRS EARIM A B EBITR M T i (ORI TAE SRR . RN
ZEREOE HRTTIE ) .

Monte Carlo
Simulation

SR BB

42

A type of stochastic mathematical simulation that randomly and repeatedly samples
input distributions (e.g., reservoir properties) to generate a resulting distribution (e.g.,
recoverable petroleum quantities).

— RN BB 2, Xﬁﬁ}/\ﬁ%’éﬁl Chmim =GEAITE ) AT HEATRERL . AR,
FPEAEE RS (AR ) o

Multi-Scenario
Method

EAIpies

4.2

An extension of the deterministic scenario method. In this case, a significant number
of discrete deterministic scenarios are developed by the evaluator, with each scenario
leading to a single deterministic outcome. Probabilities may be assigned to each
discrete input assumption from which the probability of the scenario can be obtained;
alternatively, each outcome may be assumed to be equally likely.

e MR SR M — DY T % AR OLT, WERRIITF & 1 Rk Y e 1o 2 1k
i, BTSSR BE TSR BT LR BB 254> B 1 A
e AL, U\T%’“ 7 RSP MEAR B0E, T LMECE B SR A ] BRI A
RIS

Natural Bitumen
KK

2.4

The portion of petroleum that exists in the semi-solid or solid phase in natural deposits.
In its natural state, it usually contains sulfur, metals, and other nonhydrocarbons. Natural
bitumen has a viscosity greater than 10,000 mPa-s (or 10,000 cp) measured at original
temperature in the deposit and atmospheric pressure, on a gas free basis. In its natural
viscous state, it is not normally recoverable at commercial rates through a well and
requires the implementation of improved recovery methods such as steam injection.
Natural bitumen generally requires upgrading before normal refining.

FARGIB T, DAE EES s S AR, R ASRIRETT, i A1
GxJE M HABARRIE Y BT . R IR DU IR E ISR, AR IS 15
JEE L 10000mPa-s (EUEIH ) o FEHE ARSI IR H B %
T E AN BN, 7 S IR SR R MCR T i . AT R LR TR 2 A
T T B RARW T A Tk T A B

Natural Gas
PN/t

Portion of petroleum that exists either in the gaseous phase or is in solution in crude
oil in a reservoir, and which is gaseous at atmospheric conditions of pressure and

temperaure. Natural gas may include some amount of non-hydrocarbons.

— AN, uﬁ,_\ﬁfmﬁ%?)ﬁrﬂﬂ AR R AR SR T R
BIEY . RS A —E = IER Ay
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A mixture of light hydrocarbons that exist in the gaseous phase in the reservoir and
are recovered as liquids in gas processing plants. NGLs differ from condensate in
two principal respects: (1) NGLs are extracted and recovered in gas plants rather than
L lease separators or other lease facilities, and (2) NGLs include very light hydrocarbons
Natural Gas Liquids . .
(ethane, propane, or butanes) as well as the pentanes-plus that are the main constituents
(NGLs) 323
) of condensates.
TR e e - B
TN UHERAT T LUVSAETE , (BT R IR U B R iR M i 4R A 0
NGL S#EHTEM A EZ T MRE: (1) NGL J27E KR H) ™, MiARIES
[ DX 931 i A o) X B F e ORI (2) NGL BB &3k (2%, ke
Tt ), WAL AE NI A S e S LA 2 )
That portion of future production (and thus resources) legally accruing to an entity under
the terms of the development and production contract or license. Under the terms of
PSCs, the producers have an entitlement to a portion of the production. This entitlement,
. often referred to as “net entitlement” or “net economic interest,” is estimated using a
Net Entitlement . .
1.1,3.3 formula based on the contract terms incorporating costs and profits.
HH . S, . s I .
ARAEIT A RN 775 TR B TR 2R, AR A7 BIX — A7) (dLsl BEiR gt ) 76
P AT AN A TR (PSC) ML |, e AARAS IR 43 4
XA, TR PR B R TS, SR A IR AR 44 R A
R
The portion (after applying cutoffs) of the thickness of a reservoir from which petroleum
Net Pay can be produced or extracted. Value is referenced to a true vertical thickness measured.
4.1.1
HREE — IR 5 T AT A PO SR AT N TR 43 (5 B RS M )5 ) .
SHASL I Ay 0 ) B ST R
An entity’s revenue share of petroleum sales after deduction of royalties or share of
production owing to others under applicable lease and fiscal terms. (See also Entitlement
Net Revenue Interest .
3.3.1 and Net Entitlement)
Hlia B2 ‘ o o
AR P AR BT s B AR, FBRBUEHAB KA U, SATE A 8 6 P i
Weks e (S0 Oy F S ET ) .
Term used in the hydrocarbon product price determination at reference point to reflect
. the revenue of one unit of sales after the costs associated with bringing the product to a
Netback Calculation . )
3.2.1 market (e.g., transportation and processing) are removed.
ek e N A i . - e
TEZ IR R E S 2 A IR I BRI | LRI 25 B 5 77 i _E AR DGR AR (
WA T ) J5 B — AT SR A
Non-Hydrocarbon Associated gases such as nitrogen, carbon dioxide, hydrogen sulfide, and helium that are
Gas 324 present in naturally occurring petroleum accumulations.
E[SEENLS KITEIATIERER P AEAER A, AR ek . sk E a1,
That portion of estimated recoverable or produced quantities that will not be included in
Non-Sal sales as contractually defined at the reference point. Non-sales include quantities of CiO,
on-Sales
1.1 flare, and surface losses, and may include non-hydrocarbons.
A

LA FEHE . TES UG B ARG S A PR B ™ ik, AR A es
PRV ARG . JAEHMB I SE, WATELR AR
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Sand deposits highly saturated with natural bitumen. Also called “tar sands.” Note that in
Oil Sands deposits such as the western Canada oil sands, significant quantities of natural bitumen
24 may be hosted in a range of lithologies, including siltstones and carbonates.
Mt . N v RIS 5 adzyy - S
T W RN RYTORED , WAy “FEImED” A LEDUR T, A S e AR,
KA RINWITE W REAFAE T D A FIBRIRER & S 2 Motk .
Shale, siltstone, and marl deposits highly saturated with kerogen. Whether extracted
by mining or in-situ processes, the material must be extensively processed to yield a
Oil Shales marketable product (synthetic crude oil). (Often called kerogen shale.)
2.4 , . -
liilies) B TRARMNICS . AR ICETUR, Jeis el i 88 Rz sl T IFR, 4B

WA DUAHEAT I N T A REARAT nT B 7 (A sl ) CEE ARy T
BEARTUA” ) o

On Production

terk

2.1.3.5, Table 1
2.13.5,%1

A project maturity sub-class of Reserves that reflects the operational execution phase of
one or multiple development projects with the Reserves currently producing or capable
of producing. Includes Developed Producing and Developed Non-Producing Reserves.

it B ) — D IUH RAVE W, Rt T A E A R TT R SUE B RTETEAE
SR RE RIS IITINE:, AR E T RIEE PR M E T R AL il

Overlift/Underlift
R/ KRR

Production entitlements received that vary from contractual terms resulting in overlift
or underlift positions. This can occur in annual records because of the necessity for
companies to lift their entitlement in parcel sizes to suit the available shipping schedules
as agreed upon by the parties. At any given financial year-end, a company may be
in overlift or underlift. Based on the production matching the company’s accounts,
production should be reported in accord with and equal to the liftings actually made by
the company during the year and not on the production entitlement for the year.

W 8 A AR 5 ) AR ), S BOR TR I sl R AR I W 0 T B ™ e
2/ BRI AEAR B e i B, R A A BT A R A A A AR AT 2L
[ B a TR A E—2E I 55 4R, AR ATRE BUB R Bl b s 7E
O TR EARAT 07 i A b, R 0 R NI 0 W) AR S PR A i — 2
WA S A T AR R P R i — 2

P1

Denotes Proved Reserves. P1 is equal to 1P.

FRIFIAE, P1=1P,

P2

1.1

Denotes Probable Reserves.

EN R

P3

1.1

Denotes Possible Reserves.

7 Al BEfif

Penetration

il

Table 3
%3

The intersection of a wellbore with a reservoir.

B8-S R 22

Petroleum

A1l

Defined as a naturally occurring mixture consisting of hydrocarbons in the gaseous,
liquid, or solid phase. Petroleum may also contain non-hydrocarbon compounds,
common examples of which are carbon dioxide, nitrogen, hydrogen sulfide, and sulfur.
In rare cases, non-hydrocarbon content of petroleum can be greater than 50%.
AT ARG i AR SR AL S W AIR S . A ]
AEAL A AR Sy, o ML I — Ak . U BRAL RN . TER RSO T
Al AR B ATRER T 50%.
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. The total quantity of petroleum that is estimated to exist originally in naturally occurring
Petroleum Initially . . - .
. reservoirs, as of a given date. Crude oil in-place, natural gas in-place, and natural
in-Place (PIIP) . . .
1.1 bitumen in-place are defined in the same manner.
Al G IR . i , o e -
( PI';P ) BELE BT SRR AT ISERIE ATt A T 8 i et o i S b ot
FRAR S AN RAR W7 S e LAY 7 =CAR A
A small-scale test or trial operation used to assess technology, including recovery
Pilot Project processes, for commercial application in a specific reservoir.
2.3
P I H R AN X O N e e A 1 A E R e S OER I ¥ AN AT N E s N O
RN T2,
A project associated with a prospective trend of potential prospects, but which requires
more data acquisition and/or evaluation to define specific Leads or Prospects. A project
Play 2.1.3.5, Table 1 . .
maturity sub-class of Prospective Resources.
JLHEX 2135, %1 . . . e - N
3 5985 EVBR DI SR8 A 0T, L 500 5 B RAE A / ST A R 2
S AR AEAT A X HARIX 37 5 3 14— 00 H B2
Pool An individual and separate accumulation of petroleum in a reservoir within a field.
422
VARTIE -3 REEREN FETH AT A AT, BT A T R AR
An incremental category of estimated recoverable quantities associated with a defined
degree of uncertainty. Possible Reserves are those additional reserves that analysis
of geoscience and engineering data suggest are less likely to be recoverable than
Probable Reserves. The total quantities ultimately recovered from the project have a
low probability to exceed the sum of Proved plus Probable plus Possible (3P), which
. is equivalent to the high estimate scenario. When probabilistic methods are used, there
Possible Reserves .. . .
222 should be at least a 10% probability that the actual quantities recovered will equal or
ATy =N
Rl exceed the 3P estimate.
B S RE (AN 8 MR B A DG R SRA B 1 — DG e 00 . A el i il
o M IRRE R TR A4, R FCRT R 0 ) R PEAR TS A (0 i it o
T H ) e ] Ream e S it . RS RN AT BEfE I 2 (3P) AMEREIL,
RS TR At 5 o YR TIRERIERT, SEPRR & 5 Taloliid 3P A E A
NEZE DA 10%,
X The extraction of petroleum from reservoirs using only the natural energy available in
Primary Recovery . . . .
234 the reservoirs to move fluids through the reservoir rock to other points of recovery.
—HF NN ' e N
SR T SRR SR B R T A DA = B B IRt b T % A il R =
The extent to which an event is likely to occur, measured by the ratio of the favorable
cases to the whole number of cases possible. PRMS convention is to quote cumulative
. probability of exceeding or equaling a quantity where P90 is the small estimate and P10
Probability . . .
22.1 is the large estimate. (See also Uncertainty.)
R . . " " . —
—AFE R AR T RERE RS, F BRI SR A T RE R A L R
PRMS (45 IS0 S 5 | FH i sl 4 i — e 0 SRR, o POO SRR AT,
P10 Kbl (W “AEEH” ) .o
The method of estimation of resources is called probabilistic when the known
Probabilistic Method geoscience, engineering, and economic data are used to generate a continuous range of
robabilistic Metho
423 estimates and their associated probabilities.

R

R E A BRBL 2 | TR A28 B AR 7 A T 5 )l (130 T B P I A 4 ) B U
W ITIE RO i
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Probable Reserves

ST A

An incremental category of estimated recoverable quantities associated with a defined
degree of uncertainty. Probable Reserves are those additional Reserves that are less likely
to be recovered than Proved Reserves but more certain to be recovered than Possible
Reserves. It is equally likely that actual remaining quantities recovered will be greater
than or less than the sum of the estimated Proved plus Probable Reserves (2P). In this
context, when probabilistic methods are used, there should be at least a 50% probability
that the actual quantities recovered will equal or exceed the 2P estimate.

5 R AN PR PR A DG P P RAG S i 1 — B G0 . R e
HOIRBLE R T AR S 0T, RUIHSR I ] RE AR THE et , (B E M T 0]
REfA B O G B 1 SCBRRIALR B R TN THE S B MR fit i (2P) B9 ]
RETEARI . W2, R MIMER RN, SCBRR I 5E Tl 2P A (E AR 2
20 50%.

Production

F

FEm

The cumulative quantities of petroleum that have been recovered at a given date.
Production can be reported in terms of the sales product specifications, but project
evaluation requires that all production quantities (sales and non-sales), as measured to
support engineering analyses requiring reservoir voidage calculations, are recognized.
WL E F W R R e . i) DU R ™ S s AT 4 i, (B0
FPPASZOR A A e CREB RS ) A 2I0IA,  DLSCRe s LAR 24T T
it (R 77 S TR

Production Forecast

- st

2.1.3.7

A forecasted schedule of production over time. For Reserves, the production forecast
reflects a specific development scenario under a specific recovery process, a certain
number and type of wells and particular facilities and infrastructure. When forecasting
Contingent or Prospective Resources, more than one project scope (e.g., wells and
facilities) is frequently carried to determine the range of the potential project and its
uncertainty together with the associated resources defining the low, best, and high
production forecasts. The uncertainty in resources estimates associated with a production
forecast is usually quantified by using at least three scenarios or cases of low, best, and
high, which lead to the resources classifications of, respectively, 1P, 2P, 3P and 1C, 2C,
3C or 1U,2U and 3U.

P B 2 B A I TR 8 A P B o 0 T A, O S e TR TR R
FRRETF RIS . — BT IS B I LR R SO R R B, 7E T A%
PRI B BRI, W 2R BRI A B 2 A (WIF, BO ) T E
TS H B AR S e, WM SR BEIRAYAC ., . w= e i, 7e5,"
RN AR DG A BRI IEAN I AOAS I T Tl 2 D =AM R R P R Rk
PEATEAL, 4300 1P 2P, 3P AP, 2C, 3PE 1U. 2U FI 3P M¥E A2,

Production-Sharing
Contract (PSC)
A )
(PSC)

A contract between a contractor and a host government in which the contractor typically
bears the risk and costs for exploration, development, and production. In return, if
exploration is successful, the contractor is given the opportunity to recover the incurred
investment from production, subject to specific limits and terms. Ownership of petroleum
in the ground is retained by the host government; however, the contractor normally
receives title to the prescribed share of the quantities as they are produced. (Also termed

production-sharing agreement (PSA).

TE& Al 5 IR R BUN S T ™ fhor U a Tl v 3 vl a T R . T A
AT BRI BE o AE MR, W RAAR S, 5 [ A AL AR 5
(7] LA % R BRI ™ g e (TS b a0 BT A U T 58 L R
TH—JOLT , A I AT LA A AR AT A0 T 2 A AR [ LR 7™ i 0 s
(PSA)” 1.
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A defined activity or set of activities that provides the link between the petroleum
accumulation’s resources sub-class and the decision-making process, including budget
allocation. A project may, for example, constitute the development of a single reservoir
or field, an incremental development in a larger producing field, or the integrated
development of a group of several fields and associated facilities (e.g. compression)
with a common ownership. In general, an individual project will represent a specific
maturity level (sub-class) at which a decision is made on whether or not to proceed (i.e.,
spend money), suspend, or remove. There should be an associated range of estimated
recoverable resources for that project. (See also Development Plan.)

— AL E RS S, AT A IR AR AR BT S PR R (A IV A5
k) ZIIRIRFR . 28 BRUE, — I H AT SRS A UREE I AT &, 5L
oML R A B B TT K, IRE0R AT A RO TR 9 22 R H
B (RGP ) MRS TR, —MRiME, — s B AR — D BRI
PR (E2E ), DUHAE N SR RS E H (g8 ) | Bl
AR, N — DT AERAG S ARRE R (L “TPRITR ) .

A defined portion of the Earth’s crust wherein an entity has contractual rights to extract,
process, and market specified in-place minerals (including petroleum). In general,
defined as an area but may have depth and/or stratigraphic constraints. May also be
termed a lease, concession, or license.

HTE NI — A REE DR, Hr PSSR TS 5 AR TT 2R . ARSI 45 1
T CRARINA) BIRUE My — okt BUE b — DRI, (HA] LA
FERVZ M7 TR E] . AT AFRORRSEIX . IR PFRTIER .

A project associated with an undrilled potential accumulation that is sufficiently well
defined to represent a viable drilling target. A project maturity sub-class of Prospective
Resources.

A GREE M AREEA T, &RES, AT B,
LSRRI R — DI H A IE 2R

Those quantities of petroleum estimated, as of a given date, to be potentially recoverable
from undiscovered accumulations by application of future development projects.
WELE ISR . nT BRI 5 B A4 TH SR A A v g 1o FH A S I & 33 H SR
H AT ImECE

Term See PRMS Section
ARiE PRMS &7
Project
1.2
TJE|
Property
e 12
WX
Prospect 2.1.3.5, Table 1
HArIX 2.135,%1
Prospective
1.1, Table 1
Resources
s 11,31
TES R
Proved Reserves 2.2.2, Table 3
RS A 222,%3

An incremental category of estimated recoverable quantities associated with a defined
degree of uncertainty. Proved Reserves are those quantities of petroleum that, by
analysis of geoscience and engineering data, can be estimated with reasonable certainty
to be commercially recoverable, from a given date forward, from known reservoirs and
under defined economic conditions, operating methods, and government regulations. If
deterministic methods are used, the term “reasonable certainty” is intended to express a
high degree of confidence that the quantities will be recovered. If probabilistic methods
are used, there should be at least a 90% probability that the quantities actually recovered

will equal or exceed the low estimate.

AN S R AT ) — A TSR A S B 00 I S e 2o HB BB T
FREAR AT, A 4E HR, TERE AT Elor ARBORHUE T, Beh
R A DA LR SR R TR i A S . W ROR AR, ) e
BENE" X — AR ETERIIR M X SRR I B WARR AR,
PRoR th kS T ORI ARAG (R 2D 90%.
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Pure Service

Contract

iR 5 1)

3.3

Agreement between a contractor and a host government that typically covers a defined
technical service to be provided or completed during a specific time period. The service
company investment is typically limited to the value of equipment, tools, and expenses for
personnel used to perform the service. In most cases, the service contractor’s reimbursement
is fixed by the contract’s terms with little exposure to either project performance or market

factors. No Reserves or Resources can be attributed to these activities.

AR 55 A R T o RS U RO 2 ) g — b IS, P Al T A S R
FRALE e E BB S o M55 Rt LR Tisesg . T RLUR AT
GGG ZHRAGOLT, W55 R ERTIRIE & R AR SOEFER, A ST
FSETRCERET A R R T . S5 R b A i B B TR A

Qualified Reserves
Auditor

B GRS it T

A reserves evaluator who (1) has a minimum of ten years of practical experience in
petroleum engineering or petroleum production geology, with at least five years of such
experience being in responsible charge of the estimation and evaluation of Reserves
information; and (2) either (a) has obtained from a college or university of recognized
stature a bachelor’s or advanced degree in petroleum engineering, geology, or other
discipline of engineering or physical science or (b) has received, and is maintaining in
good standing, a registered or certified professional engineer’s license or a registered
or certified professional geologist’s license, or the equivalent, from an appropriate
governmental authority or professional organization. (see SPE 2007 “Standards
Pertaining to the Estimating and Auditing of Oil and Gas Reserves Information™)
SRR AT ASL: () 20 HEAN TR A BB SR A, Ho s
D HARHUE A E RV AT TAERATTN; (2)(2) CTEEA A RHA Y Bk
FEFRASA U TAR . HhBT, SO E TS IR Lol 27 LB R, (b) 5
A S BURHUR s AT L 3 s Ll TR PR | sl il A TE
LB | A RIS (2200 SPE 2007 “RT-A AR (5B
ISR AORRIE" ) .

Qualified Reserves

Evaluator

B GRS it AL T

A reserves evaluator who (1) has a minimum of five years of practical experience in
petroleum engineering or petroleum production geology, with at least three years of
such experience being in the estimation and evaluation of Reserves information; and (2)
either (a) has obtained from a college or university of recognized stature a bachelor’s or
advanced degree in petroleum engineering, geology, or other discipline of engineering
or physical science or (b) has received, and is maintaining in good standing, a registered
or certified professional engineer’s license or a registered or certified professional
geologist’s license, or the equivalent, from an appropriate governmental authority
or professional organization. (modified from SPE 2007 “Standards Pertaining to the
Estimating and Auditing of Oil and Gas Reserves Information”)

SERERIEAT DL (1) 2O AN TR A A B = S PR e, Hoh s
D= AE G STELLR B PEA R TAE; (2)(a) EAERA AL AY2ABEBUR I
P TR My H & TR Rl A LB AL (b) FA IS Y
BURUG s AT 20 Il e Ll TR | s sl A e % il
BRI sCHA RISEGER (BBCH SPE 2007 “S& T A M AIRAR A 5 B IPAG
I ERE" ) o

Range of Uncertainty
ANHfE P

22

The range of uncertainty of the in-place, recoverable, and/or potentially recoverable
quantities; may be represented by either deterministic estimates or by a probability

distribution. (See Resources Categories.)

JECHb g | AT/ B TE TR NI P L, AT R 0 A (B A A
kIR (B “BHRHSH ) .
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All components, whether hydrocarbon or other, produced from the well or extracted
Raw Production from the mine (hydrocarbons, water, impurities such as non-hydrocarbon gases, etc.).
3.2.1
PI SIS s A P B FE ST ), Toie gt e oy (Jegk. K. 290,
IR ) -
If deterministic methods for estimating recoverable resources quantities are used, then reasonable
. certainty is intended to express a high degree of confidence that the estimated quantities will be
Reasonable Certainty . . .
222 recovered. Typically attributed to Proved Reserves or 1C Resources quantities.
& PR E T s o s I
: TCRAL I 2 PR AT RIS, A B E MR R A S U RE R A e
fREE . TR s i al 1C Bt
Indicates a high degree of confidence (low risk of failure) that the project will proceed
with commercial development or the referenced event will occur. (Differs from
Reasonable . . . . . .
. reasonable certainty, which applies to resources quantity technical confidence, while
Expectation 212 . X
reasonable expectation relates to commercial confidence.).
BT e ] Mg - . i e
" FWIZIFH ST RN I R85 TN R A A w8 AR R (RIBUARAR )( 56 FE6f
S T TR IECE R HR BAS AR, & PEFUIE ] TR A5 ).
Recoverable 1.1. Table 1 Those quantities of hydrocarbons that are estimated to be producible by the project from
Resources either discovered or undiscovered accumulations.
AR G 1,31 AT EL S Bl e A TR AL
A numeric expression of that portion (expressed as a percentage) of in-place quantities
of petroleum estimated to be recoverable by specific processes or projects, most often
represented as a percentage. It is estimated using the recoverable resources divided by
. the hydrocarbons initially in-place. It is also referenced to timing; current and ultimate
Recovery Efficiency K . X .
B 12 (or estimated ultimate) are descriptors applied to reference the stage of the recovery.
Kl (Also called recovery factor.)
FER AT Ak e AT S o A B SR R R RO BUEER R Gl LA 43t 3k
AR, SRWCREAT LA p AR B IR B LA SR SR B AT AR B SRR S
A, AR (AR ZERICR ) IR B RAETE bR
A defined location within a petroleum extraction and processing operation where quantities
. of produced product are measured under defined conditions before custody transfer (or
Reference Point . . . . K
321 consumption). Also called point of sale, terminal point, or custody transfer point.
S S e . g g .
AT R SN AR B B P i — MR E AL B, AU TR BT AT (3
T ) ZHHEHUE AT . WA E A 2 s R
The presentation of evaluation results within the entity conducting the assessment.
Report Should not be construed as replacing requirements for public disclosures under
epo
P 2.0 guidelines established by regulatory and/or other government agencies.
ety e . - . "
h GRBGBE PG RR AR, AR AR R B LR A/ s AR R B R
MIA TR ER
Those quantities of petroleum anticipated to be commercially recoverable by application
of development projects to known accumulations from a given date forward under
defined conditions. Reserves must satisfy four criteria: they must be discovered,
Reserves 1.1, Table 1 recoverable, commercial, and remaining (as of a given date) based on the development
i 11,%1 project(s) applied.

FEWEAAF T . ALE IR, @S 25 H , TiTaess W E A TR &K
RN IR A . AR ITISEI IR E , A A AR Bk
B ARG BRI (EESEHS) .
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Term

ARify

See PRMS Section
PRMS 77

Definition
7E X

Reservoir

U

1.2

A subsurface rock formation that contains an individual and separate natural
accumulation of petroleum that is confined by impermeable barriers, pressure systems,
or fluid regimes (conventional reservoirs), or is confined by hydraulic fracture barriers or

fluid regimes (unconventional reservoirs).

TAAS L BNL KRR AR, ZARB B IR, sk RE
P CUnH IR ), 052 37K T 2488 B B sl RS 20 A CAnAll s ML Um0 ) 521

Resources

BEIR

1.1

A Term in broad sense, is used to encompass all quantities of petroleum (recoverable
and unrecoverable) naturally occurring in an accumulation on or within the Earth’s crust,
discovered and undiscovered, plus those quantities already produced. Further, it includes
all types of petroleum whether currently considered conventional or unconventional.
JUSORTE, AL 5 s SN FARIE BT (Al SRR R ) A
(LG T BRI, DL C 287 A g o IeAh, A0 5 i A 2B A £
P v B I E N g P s | B gl

Resources Categories

BRI

2.2, Table 3
22,%3

Subdivisions of estimates of resources to be recovered by a project(s) to indicate the
associated degrees of uncertainty. Categories reflect uncertainties in the total petroleum
remaining within the accumulation (in-place resources), that portion of the in-place
petroleum that can be recovered by applying a defined development project or projects,
and variations in the conditions that may impact commercial development (e.g., market
availability and contractual changes). The resource quantity uncertainty range within
a single resources class is reflected by either the 1P, 2P, 3P, Proved, Probable, Possible
Reserves, or 1C, 2C, 3C or 1U, 2U, 3U resources categories.

TG H TSR IEAN G e A AH DA E VR R R AR A 43 . ARG e T AR
PRSI A AT (i) ROREREE . Tl SR e it — (48 ) JFR I
TSR i D et X0 — 0 o B OSBRSS TRl R e Bl & 1Y
M (il kA . GRS ) MATENE. SRR T R IR
B e PEVE T LA ey 1P 2P 3P, HIESE . MRS, WIRERETEZUN: 5 1C,
2C. 3CH 1U, 2U. 3U %FEREI.

Resources Classes

BRI

2.1, Table 1

2.1, %1

Subdivisions of resources that indicate the relative maturity of the development projects
being applied to yield the recoverable quantity estimates. Project maturity may be
indicated qualitatively by allocation to classes and sub-classes and/or quantitatively by
associating a project’s estimated likelihood of commerciality.

JIT ST A R SR H AT SR A S (AR O B RE I R A 4o I R ] DL
PEHB IR TR . A/ B0 B T HI H A B R R #oR o

Resources Type

BRI

2.4

Describes the accumulation and is determined by the combination of the type of

hydrocarbon and the rock in which it occurs.

FIR—F RN, kS LSRR LR IS A AL S ITRE o

Revenue-Sharing
Contract

W AT 1)

Contracts that are very similar to the PSCs with the exception of contractor payment in
these contracts, the contractor usually receives a defined share of revenue rather than a
share of the production.

WA A TR 2 A T AR RAR L, U [l 0 SRy s Tl o 3 3 [
WA A5 2 2 KU T A 143 RIS 277 4 43

Risk

IR

The probability of loss or failure. Risk is not synonymous with uncertainty. Risk is
generally associated with the negative outcome, the term “chance” is preferred for
general usage to describe the probability of a discrete event occurring.

PR BRI RIMEARS, AN g PR [ SC) ., WU 3 S IR Z 2R A 06, A
W LR — R TR B A R
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Term

Aty

See PRMS Section
PRMS &7

Definition

7E X

Risk and Reward

AU

33

Risk and reward associated with oil and gas production activities are attributed primarily
from the variation in revenues caused by technical and economic risks.

The exposure to risk in conjunction with entitlement rights is required to support an
entity’s resources recognition. Technical risk affects an entity’s ability to physically
extract and recover hydrocarbons and is usually dependent on a number of technical
parameters. Economic risk is a function of the success of a project and is critically
dependent on cost, price, and political or other economic factors.

ST B I AU A I T BRI T ROR 2 ﬂﬁﬁ%lﬁlﬂ’lﬂ&(/\’“‘{%
W GRS B, ARIEA R BERIOHIIN o SR KUK B2 23 7] 52 PRI R Y g
T, HA I T — S B R S 2 bk WU A B K, 2B T hAs |
AR AR TR R

Risk Service Contract

(RSC)

WU Az 5545 TR
(RSC)

33

Agreements that are very similar to the production-sharing agreements in that the risk
is borne by the contractor but the mechanism of contractor payment is different. With a
RSC, the contractor usually receives a defined share of revenue rather than a share of the
production.

577 AT RARAR L B, XU R A, (H AR, 1) S A 7 SR T
TERUR IR 553 TRl v, At 368 ARSI A3 I AS 27 4 70

Royalty
[

A type of entitlement interest in a resource that is free and clear of the costs and expenses
of development and production to the royalty interest owner. A royalty is commonly
retained by a resources owner (lessor/host) when granting rights to a producer (lessee/
contractor) to develop and produce that resource. Depending on the specific terms
defining the royalty, the payment obligation may be expressed in monetary terms as a
portion of the proceeds of production or as a right to take a portion of production in-
kind. The royalty terms may also provide the option to switch between forms of payment
at discretion of the royalty owner.

PR A —FECRIR 25, BAZIT AT AR B B2, XA RO 4
A HEARBIE DAY - EK’%EF%‘ (RFN /RELTT ) IT R AAE P HZ B IR ACRII
BT R/ ZRE 77 ) il A BT XA 2. AR R A T B ) A
RIS S5 AT 8 T 3R R A IR 1 — B 43, BVE R ASIE s R 43
APERAUR . DX P 9 A AT SR R DR 9 BT AT NI R B S BB X
IR

Sales

B

32

The quantity of petroleum and any non-hydrocarbon product delivered at the custody
transfer point (reference point) with specifications and measurement conditions as
defined in the sales contract and/or by regulatory authorities.

AR R R/ AU LE MR SRR, TESCATR (2R 2ef)
BRI R A i

Shale Gas

THS

24

Although the terms shale gas and tight gas are often used interchangeably in public
discourse, shale formations are only a subset of all low-permeability tight formations,
which include sandstones and carbonates, as well as shales, as sources of tight gas
production.

JUE T S MBUE SARIE AR H E%ﬁé@ifﬁ ATUE )R R ﬁﬁﬁ{%@
FEMZ T4 MBBEUEWHZ, S E MERTRER AL R U, =80
A E R IE
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Although the terms shale oil and tight oil are often used interchangeably in public
discourse, shale formations are only a subset of all low-permeability tight formations,
Shale Oil which include sandstones and carbonates, as well as shales, as sources of tight oil
ale Oi
24 production
U

JEE T AN EUE AR f@i%é&mﬂlﬂ.%ﬂ?ﬁ%@ﬂﬂ EBUER R LRI A RS 5
iﬁl&hﬁl%lﬁ‘]*"?%; RBBEEME, @S0 E MRS LT, R
T R TR

Shut-In Reserves

FeIfif i

2.1.3.6, Table 2
2.1.3.6, %2

Reserves are planned to be recovered from (1) completion intervals that are open at the
time of the estimate, but which have not started producing; (2) wells that were shut-in
for market conditions or pipeline connections; or (3) wells not capable of production for
mechanical reasons that can be remediated at a limited cost compared to the cost of a
new well.

RN SIER it (1) WS T HIT, BB M 28 (2)
T & s L R T O I (3) BIFUBUEIE (AHXTF— 1 3E,
B RNEAR) AR I

Split Classification
B o

2.2

A single project should be uniquely assigned to a sub-class along with its uncertainty
range. For example, a project cannot have quantities categorized as 1C, 2P, and 3P.
This is referred to as “split classification.” If there are differing commercial conditions,
separate sub-classes should be defined.

— A A A I L 2 — R T — I U 2 A AN B E PSR g,
~AIﬁEITﬁ‘éI_]HﬂZ'J5} 1C, 2P M1 3P #rhk, XN BT o B AFAEA R R
WA PE, MRS ATE A

Split Conditions
ZABE Sy

2.2

The uncertainty in recoverable quantities is assessed for each project using resources
categories. The assumed commercial conditions are associated with resource classes
or sub-classes and not with the resources categories. For example, the product price
assumptions are those assumed when classifying projects as Reserves, and a different
price would not be used for assessing Proved versus Probable reserves. That would be
referred to as “split conditions.”

B RGPPG5> 00 H R SRAE AOANB S P BOE BTl A 5 B 2l 1
AR , MRS BEIRGUNAICH . B, 7 S B (BB A 100 H 23 2 il ki
B, FF B SRS [ B AR A LIRSS i S At . X PR 3R 20
M

Stochastic

BEHL

Adjective defining a process involving or containing a random variable or variables or
involving likelihood or probability, such as a stochastic simulation.

TR S B & — DB AR I, AL AT R B AR R AE AR, e
P

Sub-Commercial

NENIA

A project subdivision that is applied to discovered resources that occurs if either the
technical or commercial maturity conditions of project have not yet been achieved. A
project is sub-commercial if the degree of commitment is such that the accumulation is
not expected to be developed and placed on production within a reasonable time-frame.
Sub-commercial projects are classified as Contingent Resources.

EWNELUEs &N AN A e T S ST N PUIRY. SIS GRS E: Vi
AR AR T — D F AT R R TR E B A 2785 L I () FE SR N T &A1
PN, IR AT%500 s TR o DRI U288 2 5T I
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Money spent before the effective date and that cannot be recovered by any future action.
Sunk costs are not relevant to future business decisions because the cost will be the same
regardless of the outcome of the decision. Sunk costs differ from committed (obligated)
Sunk Cost costs, where there is a firm and binding agreement to spend specified amounts of money
unk Cos
3.1.2 at specific times in the future (i.e., after the effective date).
PUBEA N - v P NN
TEAEZ8CH 0 2 i 4 9 LGRS R AT AT AR AT S i 98 o OAS 5 R ke il
FYSRICK, BRI UARERI], AR R DIBORA SRk (3055 )
JEAANE, RIFEAR A e I 1B] ( BRAERC A WIS ) A — ST A 29 5 i B L
HREE BRI B 4
A mixture of hydrocarbons derived by upgrading (i.e., chemically altering) natural
bitumen from oil sands, kerogen from oil shales, or processing of other substances such
. . as natural gas or coal. Synthetic crude oil may contain sulfur or other nonhydrocarbon
Synthetic Crude Oil R .
329 compounds and has many similarities to crude oil.
EEpnali ; . - N — P
a MM B RAR T MU T AR SO B, A i Ak PR AR A
BSIABBOR (M ) T I— R A IR A, AT 2
BAIARRAL Y, 5 A AL
Synthetic Gas (or A fuel gas, whether predominately methane or carbon monoxide, derived from fossil
Synthetic Natural fuels such as coal, oil shale, or other naturally occurring petroleum resources.
329 Rk §
Gas) — R, RS T SRR, AR e il SO EOR A R
FAR SRINACHRIR ) HhHL,
T Obligatory contributions to the public funds, levied on persons, property, or income by
axes
3.1.1 governmental authority.
Bifhi \ ' p - :
A BUR BT TXAS AL W7 B A SR AR AR P A FE 5 4 1 55 R
The forecast of produced resources quantities that is defined by applying only technical
limitations (i.e., well-flow-loading conditions, well life, production facility life, flow-
limit constraints, facility uptime, and the facility’s operating design parameters).
Technical Forecast Technical limitations do not take into account the application of either an economic or
HA TR 2.12 license cutoff (See also Technically Recoverable Resources).
PO A BRI S A8 CHahd e S A0 i . AR it A B
Bt IE AT B LA B Bt AR BT S 80 B i C )™ SR ECH A TIOI(E . BE AR KR
TZRA A BT S/ T R B (B “HORTRBI” ) o
Technically . . . .
R bl Those quantities of petroleum producible using currently available technology and
ecoverable
R 1.1 industry practices, regardless of commercial or accessibility considerations.
esources
e FI I BRI T2 e 3 v] A = i Ecs . AN PRI M sl TR A
HORARBEI
Indication of the varying degrees of uncertainty in estimates of recoverable quantities
Technical influenced by the range of potential in-place hydrocarbon resources within the reservoir
Uncertainty 22 and the range of the recovery efficiency of the recovery project being applied.
FARMNH M F AP 2 e U R P BRI SRR LS (1 SR A A

TENERERE
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Rk PRMS 17 TE X
Technically Ultimate Recovery (TUR) is a term that can be applied to an accumulation
or group of accumulations (discovered or undiscovered) to define the total quantities of
Technically Ultimate petroleum producible using available technology and industry practices, regardless of
Recovery 1.1 commercial considerations. TUR, based on TRR plus prior production.
IR bk AR ARAE (TUR ), $5FHIIA R RTS8 (B IERDMEE ) , "]
=AM R E (R AT ) R AR, BAHAR TR &
(TUR) , SFTHORTERGEIRE (TRR ) 0 LT 4
Technology that is currently under active development and that has not been
demonstrated to be commercially viable. There should be sufficient direct evidence (e.g.,
Technology Under . . .
a test project/pilot) to indicate that the technology may reasonably be expected to be
Development 2.1.1 . . L.
available for commercial application.
IEWFRAAR U s i s i gy
H AT IEE BRI 52 EL i AR BRI EAT B T AT IR . B0 YA R 08 04 IR
Cn, I E /5T ) BT LLA B T2 AR AT T TR
Gas that is trapped in pore space and fractures in very low-permeability rocks and/or by
_ adsorption on kerogen, and possibly on clay particles, and is released when a pressure
Tight Gas differential develops. It usually requires extensive hydraulic fracturing to facilitate
HER 2.4 commercial production. Shale gas is a sub-type of tight gas.
P PAITERRARIS 33 A DAL S (B A REE 3 o W BT T AR b ] R B TR 2
OB R, JFTE IR 2T N R R o T B2 K ) ROk A HE R
2By, BURRBOE RN — P,
Crude oil that is trapped in pore space in very low-permeability rocks and may be liquid
under reservoir conditions or become liquid at surface conditions. Extensive hydraulic
Tight Oil fracturing is invariably required to facilitate commercial maturity and economic
i i
& 2.4 production. Shale oil is a sub-type of tight oil.
E &l . . et ; — PP .
VI P AEARAR IS 328 5 A0 LB S 6] T B D3t g A 00 T T B IR, SR 1H %
PETFAS RGO . S TR BE R AU RZE TR R, AT 2 KRR, 5T
MR BRI — 2,
Total Petroleum All estimated quantities of petroleum that are estimated to exist originally in naturally
Initially-in-Place 1.1 occurring accumulations, discovered and undiscovered, before production.
A‘u» Wi (FYAN ﬁ IRIA R ﬁﬁ‘/\ﬂ b ‘Al‘lt\i’ 2 L : Jo
SEENI Gl FARMRAFIN TR GEAER I B LG A A 3 A e, A4 C R URIR R B
The range of possible outcomes in a series of estimates. For recoverable resources
Uncertai assessments, the range of uncertainty reflects a reasonable range of estimated potentially
ncertain
v 22 recoverable quantities for an individual accumulation or a project. (See also Probability.)
AN E T PPN - o e I
— FRIVFTREMTEAL S AR A o X T AR BT A BITAl, AN S P Rl ke
FAAI AR EOT H e R AR A BN (B B ) .
Unconventional resources exist in petroleum accumulations that are pervasive
throughout a large area and lack well-defined OWC or GWC (also called “continuous-type
deposits™). Such resources cannot be recovered using traditional recovery projects owing
. to fluid viscosity (e.g., oil sands) and/or reservoir permeability (e.g., tight gas/oil/CBM)
Unconventional . . S
that impede natural mobility. Moreover, the extracted petroleum may require significant
Resources 24 . .
processing before sale (e.g., bitumen upgraders).
A HLBTIR

FEH LB IAETE T4 iR AR, TR0 2341, 1T EL i Z B af it K a0 Ok
TR (CHLERRol “EEZEAORR” ) o th TULAERE Chnihid) F/ S#2 B S (i
TUES B/ BZA) BLRS T RIR RS, SR TIRTC AL ST K B E R
Hio Beoh, SR A7 8 1 AiTIA T RERR BEHEAT ORI AR R (il i) o
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UNT PRMS #T5 SE X
Those quantities expected to be recovered through future investments: (1) from new
wells on undrilled acreage in known accumulations, (2) from deepening existing wells
Undeveloped to a different (but known) reservoir, (3) from infill wells that will increase recovery, or
Reserves 2.1.3.5, Table 2 (4) where a relatively large expenditure (e.g., when compared to the cost of drilling and
. 213532 completing a new well) is required to recomplete an existing well.
AT B IR BE AR 03 O (1 )M EL I RS DT A0
(2) WIMERBLAE I3 53— AR CER ) M0 (3 ) AARTHEIN AT R B 1d i 3t
(4) — A IR EFE I T EBINA CAS 5 — EIE RS2 IR AR LA ) o
Undiscovered
Petroleum Initially That quantity of petroleum estimated, as of a given date, to be contained within
in-Place 1.1 accumulations yet to be discovered.
R AIA i 5R 5 BEELAE F IR SRR 0 R A i S
Hi b
Those quantities of discovered or undiscovered PIIP that are assessed, as of a given date,
to be unrecoverable by the currently defined project(s). A portion of these quantities
may become recoverable in the future as commercial circumstances change, technology
is developed, or additional data are acquired. The remaining portion may never be
Unrecoverable . . . . . .
recovered owing to physical/chemical constraints represented by subsurface interaction
Resources 1.1 . .
of fluids and reservoir rocks.
ANTLR TR N, NYSVINON p e e o ; o PN
WL E BT, HHTE ORI E AR B R BLEOR K B il 5 S s e
TERIIRIR I H . ok, B RGN AL . BORMY R R EERTS TE 2 8E |
TR AT KA T RS I R R o Hl T ARt B 5 TR AR ELAE T i 3 A
SR RIS REAGE A AT IR
A general term applied to processing plants that convert extra-heavy crude oil and
natural bitumen into lighter crude and less viscous synthetic crude oil. While the detailed
Upgrader process varies, the underlying concept is to remove carbon through coking or to increase
24 hydrogen by hydrogenation processes using catalysts.
o
Bi95is O P 5 T Do R SR 03 A A B O R RS R0 1) 45 JS e Ak 3 1
M — AR . S BRI PRSI, (R S AR 2 ot R ARk
S I PR A i T SR
Natural gas from which no liquids have been removed before the reference point. The
wet gas is accounted for in resources assessments, and there is no separate accounting for
Wet Gas contained liquids. It should be recognized that this is a resources assessment definition
323 . ..
B and not a phase behavior definition.
TE5 IR Z WA BT R R AR T TERTRPPAL R AT, A
LR TP AT R . BRI IR AR A S, A RARSE o
. An entity’s equity interest in a project before reduction for royalties or production share
Working Interest .
owed to others under the applicable fiscal terms.
(WI) 33

TAER S (WT)

MBS AR BLAGK, A FTEFIBRD S8 s AL A 7 A0 380 1 Z AT /9
&
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Revisions and Modifications

The following revisions and modifications have been made since the publication of the PRMS2018.

PR &7E PRMS2018 HE:fill A& 1T e I .

Section/Page in PRMS V1.03
PRMS V1.03 H i) i i / 3747

Original Text
IEX

After Revision

BITE

Page iv
Paragraph 5

This document consolidates, builds on, and
replaces prior guidance. Appendix A is a
glossary of terms used in the PRMS and replaces
those published in 2007. It is expected that this
document will be supplemented with industry
education programs, best practice reporting
standards, future updates to the 2011 Application
Guidelines.

This document consolidates, builds on, and
replaces prior guidance. Appendix A is a
glossary of terms used in the PRMS and replaces
those published in 2007. It is expected that this
document will be supplemented with industry
education programs, best practice reporting
standards, future updates to the 2011 Application
Guidelines and extension of PRMS principles
to non-hydrocarbons.

Page 1
Sec. 1.1.0.3

The system classifies resources into discovered and
undiscovered and defines the recoverable resources
classes: Production, Reserves, Contingent
Resources, and Prospective Resources, as well as
Unrecoverable Resources.

The system classifies resources into discovered
and undiscovered and defines the Production,
recoverable resources classes: Reserves, Contingent
Resources, and Prospective Resources, as well as
Unrecoverable Resources (or Unrecoverable).

Page 4
Sec. 1.1.0.8

A new term of ‘Techinical Ultimate Recovery’
included in the text.

Technically Ultimate Recovery (TUR) is not
a resources category or class, but a term that
can be applied to an accumulation or group of
accumulations (discovered or undiscovered)
to define the total quantities of petroleum
producible using available technology and
industry practices, regardless of commercial
considerations. TUR, based on TRR plus prior
production, is a term helpful for reservoir
engineering analysis and the long-tern planning

at company or national level.

Page 8
Figure 2.1

See Figure 2.1

To keep consistent with Figure 1.1:

1. The arrow on X-axis should be extended
within the whole uncertainty range of resources
quantities.

2. “Not to scale’ should be placed as an annotation
for the arrow on X-axis.

Page 11
Sec. 2.1.3.7.5

2.1.3.7.5 The economic status may be identified
independently of, or applied in combination
with, project maturity sub-classification to more
completely describe the project. Economic status
is not the only qualifier that allows defining
Contingent or Prospective Resources sub-
classes. Within Contingent Resources, applying
the project status to decision gates (and/or
incorporating them in a plan to execute) more
appropriately defines whether the project is
placed into the sub-class of either Development
Pending versus On Hold, Not Viable or
Unclarified.

2.1.3.7.5 The economic status may be identified
independently of, or applied in combination
with, project maturity sub-classification to more
completely describe the project. Economic status
is not the only qualifier that allows defining
Contingent or Prospective Resources sub-classes.
Within Contingent Resources, applying the project
status to decision gates (and/or incorporating
them in a plan to execute) more appropriately
defines whether the project is placed into the
sub-class of either Development Pending versus
Development On Hold, Development Unclarified
or Development Not Viable.
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Page 12
Sec.2.2.1.2

2.2.1.2 When the range of uncertainty is
represented by a probability distribution, a low,
best, and high estimate shall be provided such
that:

(1) There should be at least a 90% probability
(P90) that the quantities actually recovered
will equal or exceed the low estimate.
(2) There should be at least a 50% probability
(P50) that the quantities actually recovered
will equal or exceed the best estimate.
(3) There should be at least a 10% probability
(P10) that the quantities actually recovered will
equal or exceed the high estimate.

2.2.1.2 When the range of uncertainty is
represented by a probability distribution, a low,
best, and high estimate shall be provided such
that:

(1) There should be at least a 90% probability
(P90) that the quantities to be actually
recovered will equal or exceed the low estimate.
(2) There should be at least a 50% probability
(P50) that the quantities to be actually recovered
will equal or exceed the best estimate.
(3) There should be at least a 10% probability
(P10) that the quantities to be actually recovered
will equal or exceed the high estimate.

Page 13
Sec. 2.2.2.8

A: (1) Proved Reserves are those quantities
of Petroleum that, by analysis of geoscience
and engineering data, can be estimated with
reasonable certainty to be commercially
recoverable from known reservoirs and under
defined technical and commercial conditions.
If deterministic methods are used, the term
“reasonable certainty” is intended to express a
high degree of confidence that the quantities will
be recovered. If probabilistic methods are used,
there should be at least a 90% probability that
the quantities actually recovered will equal or
exceed the estimate.

A: (1) Proved Reserves are those quantities
of Petroleum that, by analysis of geoscience
and engineering data, can be estimated with
reasonable certainty to be commercially
recoverable from known reservoirs and under
defined technical and commercial conditions.
If deterministic methods are used, the term
“reasonable certainty” is intended to express a
high degree of confidence that the quantities will
be recovered. If probabilistic methods are used,
there should be at least a 90% probability that
the quantities actually recovered will equal or
exceed the 1P estimate.

Page 41
Glossary of Terms

Term: Developed Non-producing Reserves
Definition:

Developed Reserves that are either shut-in or
behind-pipe. (See also Shut-In Resources and
Behind-Pipe Reserves)

Developed Reserves that are either shut-in or
behind-pipe. (See also Shut-In Reseves and
Behind-Pipe Reserves)

Page 50
Glossary of Terms

Term: Shut-In Resources

Definition:

Resources planned to be recovered from (1)
completion intervals that are open at the time
of the estimates, but which have not started
producting; (2) wells that were shut-in for
market conditions or pipeline connections; or (3)
wells not capale of production for mechanical
reasons that can be remediated at a limited cost

compared to the cost of the well.

The term is modified as ‘Shut-In Reserves’.
Definition:

Resrves planned to be recovered from (1)
completion intervals that are open at the time
of the estimates, but which have not started
producting; (2) wells that were shut-in for
market conditions or pipeline connections; or (3)
wells not capale of production for mechanical
reasons that can be remediated at a limited cost

compared to the cost of a new well.
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Appendix B

Continued

Section/Page in PRMS V1.03
PRMS V1.03 {5 i / #5715

Original Text
1EX

After Revision

BTG

Page 12
Sec. 2.2.1.5

2.2.1.5 Project resources are initially estimated
using the above uncertainty range forecasts that
incorporate the subsurface elements together
with technical constraints related to wells and
facilities. The technical forecasts then have
additional commercial criteria applied (e.g.,
economics and license cutoffs are the most
common) to estimate the entitlement quantities
attributed and the resources classification
status: Reserves, Contingent Resources, and
Prospective Resources.

2.2.1.5 Project resources are initially estimated
using the above uncertainty range forecasts that
incorporate the subsurface elements together
with technical constraints related to wells and
facilities. The technical forecasts then have
additional commercial criteria applied (e.g.,
economics and license cutoffs are the most
common) to estimate the entitlement quantities
attributed and the resources classification status:
Reserves, Contingent Resources, or Prospective
Resources.

Page 18
Sec.3.1.1.1 F

The application of an appropriate discount rate
applicable to the entity at the time of the evaluation.

An appropriate discount rate applicable to the
entity at the time of the evaluation.

12

Page 18
Sec. 3.1.2.1

The ADR costs are excluded from the
economically producibility determination.

The ADR costs are excluded from the economic

producibility determination.

Page 19
Sec. 3.1.3.1

The economic limit is defined as the production
rate at the time when the maximum cumulative
net cash flow occurs for a project. The entity’s
entitlement production share, and thus net
entitlement resources, includes those produced
quantities up to the earliest truncation occurrence

of either technical, license, or economic limit.

The economic limit is defined as the production
rate at the time when the maximum cumulative
net cash flow occurs for a project. The entity’s
entitlement production share, and thus net
entitlement resources, includes those to be
produced quantities up to the earliest truncation
occurrence of either technical, license, or

economic limit.

Page 19
Figure 3.1

See Figure 3.1.

The Legend Modified.

Page 51
Glossary of Terms

A new term of ‘Techinical Ultimate Recovery’
included in the glossary.

Term: Technically Ultimate Recovery (TUR)
Definition:

Total quantities of petroleum producible within
an accumulation or group of accumulations
(discovered or undiscovered) using available
technology and industry practices, regardless
of commercial considerations. TUR, based on
TRR plus prior production.
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Postscript

The development of the PRMS English-Chinese Version
is an important work plan of SPE Oil and Gas Reserves
Committee (OGRC). On May 9" 2019, the OGRC assigned
YANG Hua (Past OGRC member) to establish a specific
Technical Taskforce (hereinafter ‘the Task Force’) and kick off
necessary fundamental studies and preliminary preparation.
In January 2020, SPE granted authorization officially to the
Technical Taskforce for developing the PRMS English-Chinese
Version. From 2019 to 2023, with five years’ international
cooperation and collaboration, the development of the PRMS
English-Chinese Version has been completed and passed the
examinations of OGRC plenary meetings twice a year, three rounds
of OGRC specific technical reviewing processes, and achieved
OGRC’s final approval on its publication on May 5", 2023.

Keypoints are summarized as below.

1. Technical Taskforce and AD Hoc Expert Committee

According to SPE’s authorization, the CNPC Research
Institute of Petroleum Exploration and Development and China
National Oil and Gas Exploration and Development Company
Ltd. have played a leading role for organizing and supporting
the development of the PRMS English-Chinese Version.

(1) Technical Advisers

The development of the PRMS English-Chinese Version
was advised by:

Prof. William John LEE, Chairman of the SPE Oil and Gas
Reserves Committee, Academician of the American National
Academy of Engineering and Academician of the Russian
Academy of Natural Sciences;

Prof. JU Jianhua, Head of the China Association of Mineral
Resources Appraisers and former General Director of the Mineral
Resources Protection and Supervision Department of the Ministry
of Natural Resources of the People's Republic of China;

Prof. ZHU Qingzhong, Head of the CNPC Research
Institute of Petroleum Exploration and Development and
Chief Geologist of the PetroChina Oil, Gas & New Energies
Company;
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Prof. HE Wenyuan, President of the China National Oil and
Gas Exploration and Development Company Ltd.

Prof. LI Yong, the Vice President of CNPC Research
Institute of Petroleum Exploration and Development.

This task has also achieved full supports provided by
OGRC members: Mr. Steven McCants, Mr. Daniel Olds, Mr.
Rawdon Seager, Mr. Daniel Diluzio; and Chinese experts: Mr.
DOU Lirong, Mr. ZOU Caineng, Mr. ZHA Quanheng, Ms HAN
Zheng and Mr. ZHAO Zhe. In addition, SPE staff Ms Melissa
Schultea, Ms Holly Hargadine, Mr. Mahesh Jayaraman and Ms
TIAN Ye in the Geological Publishing House have provided
helpful coordination and assistance.

(2) Technical Taskforce

Major experts involved include:

LI Erheng, from the Mineral Resources Protection and
Supervision Department of the Ministry of Natural Resources
of the People’s Republic of China;

ZHANG Daoyong, from the Strategic Research Center of
Oil and Gas Resources of the Ministry of Natural Resources of
the People’s Republic of China;

DUAN Xiaowen and FU Lin, from the Reserves
Management Department of the PetroChina Oil, Gas & New
Energies Company;

WANG Wangquan, WANG Jingchun and ZHU Guangyao,
from the China National Oil and Gas Exploration and
Development Company Ltd.;

YANG Hua, LIANG Kun, ZHANG Guosheng, BI Haibin,
DAI Chuanrui, XIA Mingjun, LI Jia, XU Zhenyong, LUO
Yutian and LEI Danni, from the CNPC Research Institute of
Petroleum Exploration & Development;

ZHENG Youzhi and YANG Tao, from the Engineering
Research Institute of the PetroChina Southwest Oil and Gas
Field Company;

LI Qizheng, SUN Yingtao, and XU Zhongbo, from the
Oil & Gas Reserves Office of the China National Offshore Oil
Corporation (CNOOC);

GAO Yufei and WANG Yaqing, from the CNOOC
Research Institute Limited;

GAO Shanlin and LIU Yanli, from the Oil Field Division
of China Petrochemical Corporation (SINOPEC);

NA Weihong, SINOPEC International Petroleum
Exploration and Production Corporation;
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HUANG Xuebin and GUO Mingli, from the SINOPEC
Petroleum Exploration and Production Research Institute;

GUO Li and CHEN lJinsong, from the Technology
Innovation Center of Sinochem Petroleum Exploration and
Development Corporation Ltd.;

Richard XU, from the NexGeo Resources Ltd.;

Shawn S ZHANG, from Weiyuan Petroleum Tech (Beijing)
Co. Ltd.;

Shishen LI, from the TRC Consultants Ltd.

LI Jiang, from the Chengdu Kuyun Technology Co., Ltd.

We would like to express our sincere thanks to all experts and
staff who have contributed to the PRMS English-Chinese Version.

2. Fundamental Research

A petroleum resources management system is a complex
nexus, which is composed of petroleum resource management
terminology, classification and categorization principles, key
indexes and their connotative relationship, aiming to provide
systematic theories and methods on resources evaluation,
management, reporting and associated decision-making
processes during the whole life cycle of petroleum projects.
The petroleum resources management terminology highlights
the management object and work scope; the classification and
categorization principles reflect the management roadmap
and approaches; and the key indexes provide the fundamental
elements for policies and regulations. The system engineering
of whole life cycle petroleum resource management involves
emerging science and technologies such as system theory, big
data, and interdisciplinarity, which are of great significance
to the modernization of integrated petroleum resource
management. CNPC RIPED and CNODC have set up special
research projects on associated fundamental studies, which
has laid a solid foundation for the development of the PRMS
English-Chinese Version.

3. Revisions and Modifications

With the SPE OGRC'’s supervision, following new working
guidelines, the Technical Taskforce has conducted in-depth
study on the PRMS2018 and then put forward and made
necessary revisions and modifications. For example, included
a new term of Technically Ultimate Recovery (TUR) in order
to better meet the requirements on material balance analysis of
resource endowments and further improve PRMS’ application
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role on volume chain management; revised the probabilistic
definition of reserves; revised the classification of recoverable
resources; and modified Figure 2.1 and Figure 3.1 & etc. (see

Appendix B, Revisions and Modifications).
4. Development of PRMS Chinese Version

Following PRMS2018 management concept and application
approaches, the Taskforce has established the Chinese
terminology of PRMS concept system and broke it down to five
sub-systems: the classification & categorization, evaluation &
assessment, resources attributes, asset attributes, and auxiliary
& common; which will be helpful for clearly understanding on
both the field-based volume chain and project-based value chain
managements along the whole life cycle, and will also lead the
construction of key index system and digitization of business
processes. The PRMS Chinese terminology has been adopted by
the Ministry of Natural Resources of the People’s Republic of
China to establish the Bridging Document between the National
Standard of the People’s Republic of China “Classifications for
Petroleum Resources and Reserves (GB/T 19492-2020)” and
the “United Nations Framework Classification for Resources
(UNFC Update 2019)”.

5. Quality Control, Reviewing and Approval

Since the PRMS English-Chinese Version kicked off in
May 2019, the SPE Oil and Gas Reserves Committee has
provided all way supervision and quality control on this task,
and conducted three rounds of specific technical reviewing on
deliveries achieved at milestones, including:

(1) Technical reviewing on revisions and modifications

In October 2020, Steven McCants and Daniel Olds, former
chairmen of the SPE Oil and Gas Reserves Committee, led the
technical reviewing team and checked 17 necessary revisions
and modifications raised by the Task Force, and agreed 15
updates and recommended to keep other 2 issues for further
confirmation in PRMS’ future updates.

(2) Technical reviewing on PRMS2018 Chinese Version

On October 9" 2021, the Technical Taskforce submitted
the final draft of PRMS English-Chinese Version for SPE

OGRC reviewing and then a technical reviewing team has
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been mandated with members: ZHANG He (Ryder Scott),
CAI Xunyu (SINOPEC), WANG Qin (Gustavson Associate),
CAO Yue (Degolyer & Macnaughton) and XIA Xiaoyang
(Ryder Scott). After a comprehensive technical reviewing
had been conducted on the final draft for reviewing, a
specific technical reviewing meeting was held on May 18",
2022. In summary, the Task Force clarified and/or responded
all comments received, including different appellation on
terms, controversial statements and necessary editorial
amendments, and achieved technical consensus with the
technical reviewing team.

(3) OGRC approval

On June 22", 2022, according to the OGRC’s request, the
Taskforce submitted deliveries to the SPE OGRC website for
all OGRC members’ further review.

On May 5" 2023, past OGRC member YANG Hua, on
behalf of the Taskforce, reported the final draft for approval
of the PRMS English-Chinese Version, which was highly
supported by all OGRC members, and achieved OGRC’s

approval for publication after the meeting.

6. Prospect
Since initial publication in 2007, PRMS has proven to

be essential and critical to global petroleum industry, and the
PRMS2018 updates will be demonstrated more applicable
and valuable. For better meeting the challenges of the energy
transition era, the ever-green development of PRMS will not be
“finished”. Let us go on making efforts and look forward to the
PRMS2028.
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