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To

All E&P compaﬂies@pera{'ors working in india

Subject: Guidelines for Uniform system of Classification of Hydrocarbon
Resources! Reserves :

Sir,

With the opening up of Indian upsiream hydrocarbon ssctor, a need was feit o
formulate a uniform system of classification of hydrocarbon resourcesireserves to

be followed hy afl E&P companies operating under PSC as well as under |

nomination regime. Views of all the F&P companies on system heing followed by
lhe companies were requested and the same have baen considered,

2. Afier approval by MOPNG, the guidefine note on “Classification of
Resourcesfﬁ-es.erve's'" is enclosed. The proposéd systern Broadly conforms to
SPEMPCIAAPG systam of classification,

3. In order to foliow a upiform system of classification in India, it is enjoined upon
le-all companies operating in India that heticeforth. the hydrocarbon resaurce and
reserves reporting should be made as per the enclnsed guidelines and in {he
farmais/ tabkles,

This has the approval of competent authority
Thanking You -

- =z ’G h
(Sanjay éhawia_)
Chief Manager (1tes)

DirecTORATE GENERAL OF Hyprocarsons



CLASSIFICATION, REPORTING AND AUDITING OF HYDROCARBON RESOURCE AND
T - RESERVES'IN INDIAN FIELDS

With the opening up “of the Indian oil seclor to the multinafionals, through New
Exploratian Licerising Policy (NELP), many off / gas discoveries have-been made which are
being characterized and reporfad by the opérating companies according to their governing
palicies; To facilitatera cornmon plafform for reporting {he avallable resources and reserves
in the Indian fislds, it is felt that a uniform system of resource /'reserves, classification should
be faliowad by all concerned In Indian pperalions, '

A CLASSIFICATIONS

A system has been devised based on the SPEMPCIAAPG guidelines for
classification of Resources (O & Gas in place) and Reserves (Recaverable valumes of Oif &
Gas in place), including Proved, Probable & Possible categories under Qil and Gas in Place:
(Discovered Resources). The broad strictire of the proposad classification is as under,
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The lower two lrees in the above classification system are the subsets of the first
major tree, which describas the classification of the tolal resources. The total. petrofeum
resources are divided ihla two major branches, oil-and-gas-in-place (discoverad
resources) and undiscovered resources, The oil-and-gas-iin-place (discovered IBSOUrCEs)
is further divided into Estimated Ultinvate Racovery {FUR) and Unrecoverable 6il- and-
gas-in-place (as of date, depending on the prevalent economics, technology, elc.). The
Unfecoverable -Oil and Gas In Plage may be further divided into Contingent reserves
(which are technically recoverable but unecénomical as on daie) and Techno‘—economicatly-
Unrecoverable rasources (both technically, and econocmically, not recovérable), THe

undiscovered resources (whish are vel to be distovered) have furlber categorisations as

Piospective  Resousces {Recoverable) and Unprospective  {not recoverabie)
Resources, The oit-and-gas-in-placa (discoverad rescurcas), may be esiimated and put
under Proved, Prebanle & Possible nategorieg depending upon range of uncertainty and
are Jimited to known accymulations. .

- The recoverable volume of discovired resolrces, as of date, which is eferred to a8
Estimated Wtimate Recovery (EUR} is" divided into Proved reserves and Unproved,
Reserves. Thebe fwo categofies of réserves ara furtiter sub-dividad info developéd &
undeveloped and probable & passible categories, respactively.

The definitions of each eategory of fesources and reserves are.giveri below. These
broadly conform to the accepted international definitions of SPEAMPGIAAPG.




1. Total Petroleum Resources:  Total Peiraleum Resource is that quantily of
pelroleurn which is estimated to exist originally in naturally occurring accumulations., 1 is
therefare, that quantity of petroleum whlch is esfimated, on a given date, to be cont amed
iy known accumulations, pius thogse guantities already produced there from, plus fhose
estimated quantities in accumulations yvet {o be discovered. It is divided info Discovered
and Undiscovered Resources (off and gas in place). This is dlsé called “Total Petrofeum
Initially in place” as per SPEMPC/AAPG classificalion (February 2000).

2. Ol and-Gas-in-Flace {Discavered Resources):  Discovered Petroleum
:mtsaily -In place is that quantity of pelraleum which Is estimated, on a given dale, to be
contained in known. accumulations, plis those quant] ties already produced thete from.
The cif & gas m-place may be estimated by defarministic or probabilistic raethods, The
methiod of estimation s called deterministic if a single basl estimate of oil & gas in-place
fe made based on known geological, engiiiesring, and econemic data. The method of
estimation is called probabilistic when the known gealogical, enginearing, and econonic
data are Lsed to generald a range of estimatss and: their associated -probabiliies. The
discovered oil and gas in plate are classified into Estimated Ultimate Recovery (EUR)
and Unrecoverable Discovered oil-and-gas-in-place,

Estimated Ultimate Recovery (EUR): EUR is defined as those quanh ies of
petraleum, which are eslimated, on a given date, to be potentially recéverable from
ary accumilation, p?us those quantities ajready produced-there from.

Unrecoverable Discovered oil-and-gas-in-place; These are fhose quantities thal,

on a diven date, cannot be recovergd from the accurmulaiions due o technical,
economic, logistice or commercial reasons, These are further divided into Contingent
Reserves and Tgchn&ac;onomlcally Unrecoverable resolrces,

Conimgent Reserves: Confingent Reserves are those aitaniilies of oil and
gas which are estimated on & given date to be potentially recoverable from
known gocumulations bul which are not surrently considered to be
comimeitially ‘fecoverabls. Conlingent reserves include, for example
accumulations for which there are currently no viable market, or, their
commercial récovery is depandent on the dﬁveiopmem of new lechhology, or,
where: the gvaluafion of the discovery is at the early staga. As per
SPEMWPCIAAPS definitions, if is 1c,rmf=d as "Canilﬂgeﬂ[ Resource”,

Teclino- economically unrecwerabfe resources: These are the guantiies
which cannot be techno-economically recoverad 1 the foresseable future,
They also represent e quantities of pstroleunt which are in the resévoir
after commarcial producﬁon has ceased.

The discovered oll and gas in place shal be furthier esiimated and classified as
under, based on the status of exploration. -

{a) Proved ail-and gas in place: I is estimated volume / glantly of-oll and gas as
of date, which on evaluation of avaiiabla geophysical, geolegical and engineering
data, rlenmnstrate wilh reasonahle. mriamfy o be present in the resanvolr, Tha
fof Io\."m_g norms may be adhered to, in ardar to consider (he oil & gas ir-place as
praven : ' '



Inte proved reserves o

1) the structure, areal axtent, volume and reservolr characterisiics arg wel}
defined by adequate well confrol / testing. :

2} Bustained flow has hean established by wells located in diffaren part of
the reservoir,

3) Resenigir geomelry, petro-physical and fluid parameters, and reservoir
mechanism are well definad ‘ '

4) In the absence of fluid contacls, the lowest known occurrence of
hydrocarbons controls the proved limits,

(b} Probable oil and gas m place: This is less certain than proved oil and gas in

place; betauss of insufficiant data ar in-conclusive analysis. This category of

4

CUP/GIP includes

1. resefvoir delineated by geophysical and aeological data with fair deyree of
cartainty,

4. volumes with hydrocarbon indication (favourable jog characleristics or
RETISET/MDT ete) or stistained flow estzblished i at least one well,

The:area is defined by fluid contacis or the base of paylreservoir where fluid
contacts are not seen, or the lowest perforation depth,

(¢} Possible oil and gas in place: This category describes tha “tess caraln than
pinbable” ofl and gas i place, with lesser data or lesser congiusive
interprefation of data, than required for placemient i probaple category. This

- category ihcludes volumes sstimatad based on hydrocarbon Indications or by
structural exirapolation fram the area proven by drilling.

This category dogs not inclede any recoverable componeat.

Un-Discavered Resoiirces; Undiscovered resources ara defined as those
quaniilies of petroléum which is estimated on a given date fo be epptained in
acsumulations vet 1 be discovered, Tha astimated. poténtially recoverable poriion of
these resources is classified as prospectivé recoverable FRSOUICES.

Prospective Recaveratle Resolrces are defined as those quaniitiss of ofl anid gas
estimated on a given dale to be potentially recoverable from undiscoverad
accumutalions,

Unr‘eco'ire‘ifable_Vundis;c_pver,ed Resoirces: The part of undiscovarad resources,
whicH is potentially not recoverabls as on date, is termed as unrecovirable
undiscovered-resources,

Estimated Ultimats Recovery (EUR): EUR is dafined as those quaniities of
petrofetim, whilch are estimated, o & given date, 1o he potentially recaverable from
an accurmulalion, plus those quantities already produced there from. Reserves are
those quantities. of pelroieum which are anticipated to ba commerclally recoversd
fram known accumulalions from a given dalé forward, Reserves may be classified

T UNprovisd reseves, dapending on the uncertainiy of the
degree of ssfimation. The unceraintly depends chiefly on the amount of refiabln
geolegic and engineeriig dala available at e tme of the estimale and the
inferpratation of fHsse dafa. The resarves may be eslimated by deterministic or



probabilistic methods. The melhod of estimalion 1s called deterministic if a single best
esfimate of reserves is.made based on known geolagical, englnéering, and economic
data. The method of estimation Is called probabilisiic when the knowr geoingical,
engineering, and sconomic data are used lo generate a range of eslimales and their
assacizgted probabilities. '

Proved Reserves: Proved ressrves are hise quantities of pelroleurn which, by
analysis of geological and engineering data, can be estimated with reasonable
certainty. to be commercially recoveratle, from a given date forward, front known
reservoirs and under current economic conditlons, operating meihods, and
government regulations, : '

In generel, reserves aré considered proved if the commercial producibifity of the
resarvair s supported by aclual produclion or formation tasts. in certaln cases,
proved reserves may be assigned on tha basis of well logs andfor core analysis that
indicate: the subject reservoir is hydrocarbon bearing and is analogous ¢ resgrvols
in the same araa that are producing or have demonstrated the abilify to produce on
formation lests. ‘

The area of the raservoir considerad as proved Inciudes

1. the area-delineaiad by drilling and dafined by fluid contacts, if any,
the un-diifled partions of (he reservoir that can reasonably be judged as
commercially- productive on the hasis of available gediogical and engineering
data.

In the absence of data an fluid: contacts, the lowesi knawn oncurrenca of
hydrocarbens conirals the proved fimit unlass otherwise indicated by definitive
gedlogicel, engineerihg or peformance data.

Reserves may be classified as proved if facilifizs 1o process -and transport thoss
reserves to marke! are eperafional al the time of the estimate’ or there js a

reasonable expectation that such-faciilies will be installed.

Proved Developad Ressives: These are those reserves that are expected o
be recovered from existing wells and instalted facilities of, if facilities have nol
been Installed, that would involve a low expenditure to put the resenves on
production. Developed reserves are expecied to be recovered from existing
wells inciuding reserves behind pipe. tmproved raCovary reserves are
considered developed only after the necessary equipment has been installad,
or when the costs te do so are relatively minor.

Provad Undaveloped Reserves: Undeveloped resarves are thoss reserves
which are expeclad o e recoverad fram known accumutations, whsre a
significanf expenditure is requirad o put therm on production,

Reserves i uhdevelopad jccations may be classified as proved undevelaped

providad :

(1 fhe locatiors are direct offsels to wells hat have indicaled
commetcial prodixchion in the objective formation,

(2) it s reasonably certain such locations are within the know proved

productive limits of the obiective formalion,

re



{3) Incremental reserves attributable 1o infil drilling that could have bieen classified
‘as proved if closer statttory spaclng had been appreved at the fime of the
estimale,

(4} reserves atfributable ta improved recovery methods that have been established
by repeaied commercially successfit applications when

{a) a project or pilot s Planned but not in operation, and

() rock, fluid, and resenvoir characteristics apeear favorabie for commercial
application, L :

{5) reserves In an areq ofthe formation that appears o ba separated fram e
proved area by faulling and the geologic interpretation indicales tha subject area
is structt.rrally.!ﬂg’her_ihan_ the proved areg,

{8) reserves attribuigble (@ 4 future work-over, reatment, re-treatment, change of
equipment, or other méchanical proced_ur&s,_where such procedure has not hean
proved successful in welis which exhiblt gimijar behkavior in analogous resarvoirs,
And :

(7} inerernenta reserves n proved reservairs where an alternative interpretation of
performance or valumatric data indicates more ieserves than can be classified as-
proved, o

Fossihle Reéserves

Possible reserves are lhoge unproved reserves which analysis of 'geglogical and
engifieering data suggests are less fikely o lve recoverabie ithan probakhie fBsEIVES,
Inthis context, when probabilistic methods are used, there should be.at least g 10%

probabiiity that the guanifitics aclaaily.recquemd will equal or axceed the sum nf
estimated proved plus probable pliss possibla resarves,

In denaral, passible reserves may Inglude

{h resarves which, based on geological interpretations, could possibly exist
beyond areas classified as profzable,

{2} reserves in faimafions {hat appear to be petraleury bearing based on log and
Sori analysis but may nothe preductive af commercial rates,

(3) incremental reservas attribuiled fa ing) dritiing that.ara subject to
technical uncettainty, .

! reserves alributed (o improved resovery methods when (a) a projast

or pitot is planned by nol in. operation and (b) rock, fluid, and FESEIVoIT
characteristics are such thai a reasopable doubl exists thaf the project will be
commercial, and . '

(3} resérvesin an drea of tha formation that appears fo he separated from the
proved-area by faulting and geological inic-:r_prei‘ation indicates the subjedt area
s structurally-lower (han the: proved area. ,




REMARKS:

« Tha proposed classifications broadly adhare 1 the recommended SPEMWRFGIAAPG
guidelines for reserves and resources classifications.

* Reserves estimates will generally be revisad as additional geologic or engineering data
betoings avaliable or as economic -condifions change. Reserves do not include
- quantiies of petroleum being held in inventory, and may be reduced for usage or

=

processing losses if required for financial reporting.
P dlrep

» Reserves may be aifributed fo. either nafural energy or improved recovery methods.
Improved recovery methods include all methads. for supplemanting natural energy or
allering natural forces in the reservoir to increase ultimate recavery. Examples of such
methods are pressure-mainisnarnce, eycling, water-flooding, thermal methods, chemical
flonding, and the use of miscible and imrmiscible displacement fiuids. Olher improved
recovery methods may be daveloped i the future as pelroleum technology conlinues o
avolve, '

« The Discovéred Ol & Gas in Place have hsen placed under proved, probable and
possible calegories. The classificalion of SPEAMVPC/AAPG as Low, Besi & High
estimales respectively are broadly equivalent to Proved (1P), Proved + Probable (2P)
and Proved + Probahle # Possible (3P} categorias,

= In fhe above-proposed classifications, the Passible calegory of Discovered O and Gas
in Place will not have any recoverable compenent, Gl tha time it s upgraded to higher
category.

B. AUDITING AND REPORTING OF OIL & GAS IN-PLACE AND RESERVES:

ItIs enjoirted upon all the comparies operaling in indfan E&P seclor to have their o
and gas in-place, and reserves, audited by reputed National / International agencies. The
frequency of audits will be once every 3 year for companies having an Oil'plus Ol Equivalent
of Gas (D+QEG) base of mare than 5 MMT. For companies whose O+0EG base is less
than 5 MMT, such-audils may be Held once évary 5 .years,

The companies are required to submil the annual statement of hydrocarbon
resources and reserves as per the formats given in Tables 1 and 2, In Table 1, the
information indicaled at Sl no. 1 and 3 are opticnat and may be provided if aviilable, Rast of
the formetion asked for in Table 1, and all in Table 2, ars mandatory and have {0 be
providad by allthe companies.




Tahle -1

Statement of Hydrocarbon Resources and Reserves

{25 0N i e )
Block:
Basin:
Operator:
1. Total Petroleum Resources ' MM
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c) Tec,hﬁo l‘:conomlcaﬂy unrecoverable lesources MMt / MMm

3. Undiscovered Resouices ofO;I&Gas o MI\/’It/MMm
a) Prospactive Recoverahia Resourees ™™ MME MMme s T

e e e e e e e e e S et e e b e i L b —— _._..-..-_..-..-..._.....-__...‘._.. e i e

b} Unrecoverbale ResourCFs o MME / MM
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