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Introduction

« OcHoBHas dopmyna ansi onpeaeneHnst o0 beMoB YrreBoaopoaos B
nnacte (Hydrocarbons in place -HIP):

« HIP = adopekTnBHLIN 06bEM nopof X [Nopuctoctb X HacbILWEHHOCTb
yrrnesogopogamm X 06beMHbIN KO PUUMEHT HETH

TepMUHbI:
« OIP - Qil in place — HedTK B NnacTe

«  STOOIP- Stock tank original oil-in-place — cymmapHblie Ha4yanbHbIE
obbemMbl HePTK B NnacTe

* GIP- Gas-in-place — rasa B nnacre

+ “Geological reserves” — o6beMbI (3anackl) reonornyeckme nnm
GanaHcoBble

3anachl:
- BanaHcosble unu yrresogopoabl B nnacte (HIP) n

- U3BNeKaemble (reserves) — 3aBUCAT OT 0COBeHHOCTEN A0OLIUM K
9KOHOMUWYECKOU CUTYyaLunm

- WaBnekaemble 3anackl = STOIIP x KoadPUUMEHT n3sneveHns
(recovery factor)
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Introduction

I Hydrocarbons in place, HIP (surface volumes in the
ground) — «[eosioeuyeckue 3anachl»

* HIP=NetPay Rock volume x Porosity x Hydrocarbon
saturation (x Expansion Factor/Shrinkage Factor)

e OHIP - Originally Hydrocarbon-In-Place

* OIP - Oil-In-Place

* STOOIP - Stock Tank Oil Originally-In-Place (often
just STOIP)

* STOIIP — Stock Tank Qil Initially-In-Place

* GIP- Gas-In-Place

* GIIP - Gas-Initially-In-Place (prior to production
strart-up)

* P/GOIP — Petroleum/Gas Originally-In-Place
* P/GOIS - Petroleum/Gas Originally-In-Situ
- “Geological reserves” (in Russia)

[ Reserves - aHanoz «M3enekaembie 3anachly
* Recoverable hydrocarbons
- OIP x Recovery Factor
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Basic Equation for HIP calculation

RV x®DxS,
B

o

STOIP =

STOIP : Stock Tank Qil-in-Place
RV : Rock Volume, occupied by oll
® : porosity, fraction

So : oil saturation (1-Sw), fraction
Bo : oil formation factor, RB/STB

(Reservoir Barrel/Stock Tank Barrel) — always more
then 1, as oil shrinks on the surface
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TepMMUHDI:

1 Gross thickness — obLwaga TonwmHa
1 Sandstone thickness - obwasa TonwmHa necyaHuka

1 Net sandstone thickness - OddeKkTUBHAs TONLWNHA
necyaHuka

1 Net pay thickness - 9 dekTnBHas
yrneBogopoaoHachIiWeHHaqa TonwmnHa

1 Cut-offs - INpegenbHble 3HA4YEHUA NapamMeTpoB As
KONsiekTopa v 3anexu



*Y Petroleum Learning Centre

Gross reservoir and Net Pay
Vsh
Cut-offs: Vcl Porosity Hydr. Sat.
— e

_‘ log marker | | | Gross sd. Net pay

| Net Net Nef
| Interval/Gross sand payl
sand ' 1_ _ _ _ _ - - e o — - o

|
Regdervoir S E— - - -—- - - - -
floy unt Mydrocarbon || ol B . ] .
| contact 1 !
I I |
N i ] B P DN
I | | Net sand
Y log marker | 1
|

| Gross int.

)

* Gross Interval — interval from top to base of reservoir flow unit

Cut-off criteria are levels determined by petrophysical analysis to eliminate
non-productive rocks.
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Gross reservoir and Net Pay

Vsh
Cut-offs: Vcl Porosity Hydr. Sat
— -

g Jegmarker | [T [ | ) Srossed. _Helpay
| | | ] ]
| I L]
| | |
Regervoir | E—— -
floy unit | Hydrocarbon | | ]
| cora -
| | |
S I 3 R I DU . W .
I | | Net sand
' log marker! | |

| | | Gross |nt

* Gross Sand (or Net Interval) — interval satisfying shale cut-off criteria
* Net-To-Gross Ratio (NTG) most often appear to the Gross Sand
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Gross reservoir and Net Pay

Vsh
Cut-offs: Vcl Porosity Hydr. Sat.
— -

g logmarker ] | 1 | _____ | _Jjj_Grosssd. _ _Netpay

Hydrocarbon = | BR_B._ __NH__ ] _
contact 1 |

Regervoir
floyv unit

N N I 1l . ..
| I | Net sand

v log marker | |
ﬁ ﬁ | Gross inﬁ ﬁ

* Net Sand - interval satisfying i) shale AND ii) porosity cut-off
criteria (KONNeKTop/HEKONNEKTOP)
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Gross reservoir and Net Pay

Vsh
Cut-offs: Vcl Porosity Hydr. Sat
—
“p Joomarker | [ [ T | W Grossed  Helpay
I | | ] ]
| N L ]_
| | |
Regervoir | A L _ __
flowunit 1 hydrocaroon | il .
| contact ] |
I | |
| 1l ] _d__ ___.m______
| | | Net sand
' log marker | | |

T 1 ﬁmﬁ T

 Net Pay — interval satisfying i) shale, ii) porosity AND iii)
saturation cut-off criteria
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Gross reservoir and Net Pay

Cut-off criteria — levels
determined by pertrophisicist to
eliminate non-productive rock

Always subjects of a discussion

Very roughly

* Vsh cut-off in West Siberia —
some 40 %

* porosity cut-off - some 6-10 %
- saturation cut-off strongly

depends on the rock properties

- sometime permeability cut-off

R
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criteria used (basically 1 mD for : 5
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Cut-offs should be independent

3]
S 30
e

10

0

Qaez-es ‘
< 628-05

20 1S 48805 |

98 %

watercut

0

10

CCaC
20 30 40 50
Water Saturation, %

60 7

I 70.5 % Sw

80



f’j Petroleum Learning Centre

Gross and Net Rock Volume

GRYV calculation in
structural trap (no
OWC), NTG=1,
GRV=Net Rock Volume

If stratigraphic trap (and
for structural trap as
well) isopach map of
the sand above OWC

may be used

GRYV - 06mmii 06 beM rOpHOM TOPOABI

a) Dispersed non-reservoir

Structure I\<RV
e

, Area
Section

Height

b) Stratigraphic trap

|lsopach
—

Thickness

YRV

Area

< T

Section
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A) CTpyKTypHas noey LuKa
1. CoBnageHune obLien TonwmHbl ¢ CTPYKTYPHAS OBLLMIA
- v KAPTA OBbEM
adopeKkTUBHON He(pTEeHACHILLEHHOW - norof
— WUCMOJSIb3yeM CTPYKTYPHYIO KapTy BbicoTa
______ PA3PE3
B) Crpaturpacpuyeckas rnosyLuKa
2. CoBnageHve obLen TonLmnHbl ¢ KAPTA TONLLVH SEEER
addeKkTnBHON HepTEHACHILLEHHOMN m—-- noron
B cTpaTturpadunyeckon noByLLKe TSR
PA3PE3

- lNepecunTtbiBaem nnowiaab Ha KapTe B
peanbHylo NyTEM CONOCTaBMNEHUS C
nnowanbio 3TanoHHOro obbekTa

- COBMECTHbIN YYET NOMNYYEHHbIX Nrowanemn
N BbICOT Jat0T 0O0beM (FOpHbLIX Nopoa)
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Gross and Net Rock Volume

[l For layered shale reservoir
few models may be
realized

* multiple sand reservoir
(mapping sands
separately, c)

* if OWC level is not
determined, some
probabilistic approach in
use, d) — Water Up To
and Oil Down To

* GRYV determination and
Net-To-Gross Ration
(NTG) using

Multiple continous sand

Section

GRV

l

Height
i By

Area

d) Multiple continous sand

R
Structure

l

Height
D
; <

_LKO_
N HKW

Minimum —
ODT/LKO  Maximum— —

WUT/HKW Lowest-Ri&@n-oil/
Section highest-known-water

Dispersed non-reservoir

— Area
_ \ Section

GRV x N/G

l

Height
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Gross and Net Rock Volume

f) Non-continuous reservoirs

w

A Area

—
_—— = —
Section\ HCPT map

1 Complex non-continuous reservoir (with or without
dispersed non-reservoir) — usage of Hydrocarbon Pore
Thickness (HCPT)

- HCPT=Net Pay*Porosity*Hydrocarbon Saturation

- HCPT obtained by combination of isochore and
structure maps

HCPT

Structure
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3. B noByLIKE HECKO/BLKO M1acTOB-
KOJ1ITEKTOPOB, BblAEP)KAHHbIX MO
NA0OWaan — yYNTbIBAEM OTAENBbHO
KaXkabl 06beM

4. B NnoBYyLUKEe HECKO/IbKO N1acTOB-
KOJINIEKTOPOB, HEBbIAEPXKaHHbIX MO
naowaan — noTpedbyeTcs OTHOLEHME
3(ppEeKTMBHOM TONLWMNHBI K 06LLIEN
(koadpduumneHT necyaHmncroctn, Net to
Gross Ratio, NTG, NGR, N/R) —
3HAYeHne UIn KapTa

5. B noByLLKe HECKO/bKO N/1acToB-
KOJIJIEKTOPOB, HEBbIAEPXAHHbIX MO
NAOWaan U He NOMHOCTbIO
HedTeHacblIWeHHbIX — yA406HO
MCMONb30BaTb KapTy JIMHENHbIX
3anacoB, MJI0THOCTK 3aracos,
Hydrocarbon Pore Thickness (HCPT)

B) INoBywwKa, cocTOALLAA U3 HECKOTNBKUX
BblAEpPXaHHbIX NecYaHbIX NacToB
CTPYKTYPHAA OBU.I,I/II7I
KAPTA OBBbEM
—- norof
BbicoTa
— . S Mnowaab
PA3PE3
p) JNoBy WKa ¢ HeBblAe pXaHHbIMK NO Nnowaaun

nnacraMu-HeKon nekropamm

CTPYKTYPHAA
KAPTA GRVx N/G
e
BbicoTa
E;v%\‘ Mnowapgp
““““““ PA3PE3
A) CroXHOMOCT pOeHHa A NOBYLLUKa

CTPYKTYPHAA HCPV
KAPTA HCPT
Mnowagb
ﬁx‘_ o @ /
[
PA3PE3 Kapta HCPT
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Edge water reservoir

g}
o ‘@W-laﬁs%og’1

Structure map on fop of sand
__—10,700"_
-10,550

— 10,600’
- ’O’W-mggn

10,000
Q/W contact on sand top

- /W contact on sand base

. -11,000'
-11,000° cross section A - A’

ledge zone

61

‘ L& !
} Sand completely filled with 42 7 10007
orinside dashed line -

0 1000°
0 Scale
Net oil Isopach outline

Net oil Isopach outline with contours
drawn in for the 100% oil filled area.

Net oil Isopach

"0" Line or outer limit of hydrocarbon / water contact
from structure map on top of sand.

Inner limit of water is hydrocarbon / water contact
on base of sand.

Area updip of "B" is totally filled with hydrocarbons
Wedge zone.

Abrupt angle toward next numerically larger contour

1000" -

0 1000"
Scale
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Deterministic
Hydrocarbon-in-Place calculation

« Deterministic estimate or single technical best
estimate of Stock Tank Oil-in-Place (STOIP)

STOIP — 7758 % GRV x NTGxDx S
BO
STOIP : Stock Tank Oil-in-Place, STB Useful conversions:
GRV : Gross Rock Volume, acre-ft 1 barrel =5.615 cu. ft.
NTG : Net-to-Gross Ration, fraction Il m?= 37.3 ft.}
® : porosity, fraction 1 m’ = 6.285 barrels
So : oil saturation (1-Sw), fraction 1 sq. km. =247.1 Acres

Bo : oil formation factor, RB/STB

(Reservoir Barrel/Stock Tank Barrel) — always more then
1, as oil shrinks on the surface
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[JeTepMUHNCTUYECKNN pacyeT
o00bemMoB yrneBogoponoB B nracTte

D TIS8eGRVeN/GegeS§,

» 1 6appenb =

BO 5.615 ky6. dyTy
» 1Tkyb.m=
» OIP — 06bem HedpT B nnacte (bappenn) 37.3 kyO. dyTa
» GRV — 0bwmin o6bem nopon (akpo-yTbl) » 1Tkyb.m=
»N/G — necyaHncTocTb (oonu eq.) 6.285 6appenu
» P — nopuctocTb (gonu en.) » 1KB.KM =
> S, — HepTeHACHILLEHHOCTb (Aonu ea,.) 247.1 akpa

>BO — 00beMHbIN KO dnUmMeHT (gonu en.)
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Deterministic
Hydrocarbon-in-Place calculation

* Deterministic estimate or single technical best
estimate of Gas-in-Place (GIP)

GRVxNTchDng
B

g

GIP =43560x

Useful conversions:

GIP: Gas-in-Place, ft’ | 5.615
as-in-Flace 1 barrel =5.615 cu. ft.
GRV : Gross Rock Volume, acre-ft 1m3= 373 ft.3

NTG : Net-to-Gross Ration, fraction 1 m3 = 6285 banels
® : porosity, fraction 1 sq. km. = 247.1 Acres
Sg : gas saturation (1-Sw), fraction

Bo : gas formation factor, RCF/SCF
(Reservoir Cubic Ft/Standard  Condition Cubic Ft); Bo<1, as gas
expand in the surface conditions
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[JeTepMUHNCTUYECKNN pacyeT
00beMoB yrneBogopoaoB B nracTte

_GRV*N/G*¢*Sg GIP:43560'GRV'N/G'¢‘Sg

GIP = 2
B g
g
»GIP — 06beM rasa B nnacre (kyb. m) »GIP — obbem rasa B nnacte (ky6. dyThbi)
»GRV — 06wmit 06bem nopoga (Kyb. m) »GRV — 06wwit 06bem nopoz (akpo-cyTbl )
»N/G — necyaHucTocTb (fonu ea.) »N/G — necyaHucTocTb (Aonu ea.)
» ® — nopuctocTb (aonu ea.) »® — nopuctocTb (Aonm en.)
» SO — ra3oHachILEeHHOCTb (Jonu en.) » S0 — rasoHachbILLeHHOCTb (A0nw ea.)
»Bg — 06beMHbIl KoadduumeHT (aonu ea.) »Bg — 06beMHbIN KOathULMEHT (Aonm ea.)

[ nasHOe — He 3arnymambcsi ¢ eQuHUuamMu U3MePEHUS —
aKKypamHo Uucriosib308amse repe8oOHbIe KO3hhUUUEHMbI
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Deterministic
Hydrocarbon-in-Place calculation

« Deterministic estimate or single technical best
estimate of Gas-in-Place (GIP) in Sl (metric system)

STOIP:GRVXNTGXCDXSO GIP:GRVXNTGx@ng
Bo Bg
STOIP, GIP :m?°
GRV ' m?
NTG . fraction
) : fraction
So, Sg . fraction

Bo, Bg . dimensionless



o
-
c
()
O
o]
=
c
i
o
0
-
€
)
2
0
|
b
o
a

-
@
)
)
L
-
O
(©
&
-
)
R
(S
—
()
o
LLI

)
0 £
o . EJ
© OO+~ N
EQCS W g
TO =20 C ©
mm.MHaZ.w ) 0 O
e ~
© O | 5 «
mccC%kGO__ﬂ
s ©c < O
>l OXsZ26nm
.mC.m.O e ©e6 o o
v © _L
Uﬂ.l
o O
1

0 1
[

Page 28, Chapter 7 Mapping

C.l.=10m



*Y Petroleum Learning Centre

Exercise 2. Calculate OIP

The following set of reservoir parameters has been calculated from log and core data
for an oilfield in the Tomsk Basin in Siberia:

GRYV (cum) 146937500 Most Likely (114000000 Min; 189750000 Max)

Net/gross (%) 82.5% ML (72.5 Min; 93.8 Max)
Porosity (%) 15.7 ML (12.3 Min; 18.5 Max)
Sw (%) 34.5% (32.2 Min; 38.5 Max)

Bo (RB/STB) 1.13 ML (1.1Min; 1.15 Max)
6.28Bbl = 1m3

+ Calculate minimum, most likely and
maximum deterministic OIP

> ANns nonyyeHus BEMNYMHBI MUHUMAIIbHO OXWIAEMbIX M MaKCUMaibHO BO3MOMXHBbIX
3anacoB 6epyT MMHUMASIbHbIE U MaKCUMaJlbHble BETMYMHbI UCMOMNb3YEMbIX B CYETE
NapaMeTpoB.

> OCHOBHOE B/IUSIHME Ha HUX OKa3blBAlOT BENNYMHBI NPeAeNbHbIX 3HaYeHul (cut-offs)
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Probabilistic
Hydrocarbon-in-Place calculation
([ Monte Carlo methOd _— DISTRIBUTIONS OF RESERVOIR PARAMETERS
probabilistic (stochastic) - ~ ,
method allowing more ’
realization from the limited ™| ~ "
data set | S
« Uses not unique data S
(compare with s
deterministic approach on Mans- Eadle Results
the slide before) but PDFs ok |
of the data so0 -+
»  Allows to combine o
minimum data (Say, GRV) 480120/ 1|:000 102000 100,000
with most likely (NTG) and Tals

maXimum (porOSity) by Hydrocarbons in place
random (Volx¢ x Sh)
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>

>

MHorokpaTHO€ NOBTOPEHNE OETEPMUHMUCTUYECKOIO pacveTa npu cny4anHom Bblbope
Habopa NCXoaHbIX MapamMeTpoB

[Mpn BCEX NOMHOCTLIO 3aBUCMMbIX MapaMeTpax pelleHme CBOANTCS K
OETEPMUHUCTUYECKOMY

HopmanbHoe pacnpeneneHne Bcex napameTpoB Takke CBOAUT peLleHne K
OETEPMUHUCTUYECKOMY

Hanbonee apdekTMBeH Npn HE3ABMCUMbIX NapaMeTpax N HECUMMETPUYHOM
pacnpegeneHnn, a Takke rnpy BbICOKOW CTENEHN HEOMNPEAENEHHOCTU - TUNWYHAs CUTyaums
01151 TONCKOBO-pa3Beao4HON cTagum

DISTRIBUTIONS OF RESERVOIR PARAMETERS
Volume cdf Porosity cdf Saturation cdf f

e / o / - / "’ « 3apaloTcsi 3aKOHb!
Most Likely |— — il I 50

P4 l e l T pacnpeaeneHnst UCrnosib3yemblX
e T T napameTpoB Kak BXoaHas
Vol.1 Vol.2  Vol.3 61 92 ¢3 sh1  sh2 sh2 VIH(*)OpMaU'Mﬂ

0

Random * [1ns BbibOpa KOHKPETHbLIX
0>ma1 P 3Ha4YeHUN NCNonb3yeTcs
reHepaTop crnyvanHbIX Ynucen

1.0

A
; - BeposatHocTHasa oueHka 3anacos —
0 9TO Bcerga cxematunyeckoe

/ peLLeHne
1.0

Hydrocarbons in place

(Vol x¢ x Sh)
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06wy uit 06beM nopog Me cyaHuCcToCTb

fAvyeika nporHosa: C11

50 000 BapyaHToB pacyeTa 234 Beibpoca
Mpacdhmk YacToThl BCTPEYaeMocTu

h

022 1088

816

.
|l HH‘HHWHIHWM‘ "

q
8 OQO00E+08  1.20E+09

BeposiTHoCTL
o

&
S
O
g
544
5
g
]
=

Il
.000 IMH
0.00E+08 3.00E+08 6.00E+

l'l'l
O

CpeaHee 3HavYeHuUe obbema HedTH B nNnacre

- 449 MMBBLS
MpoueHTbI: BBLS
0% 6.00E+07
10% 2.07E+08
20% 2.64E+08
30% 3.21E+H8
40% 3.82E+08
50% 4.49E+08
60% 5.23E+08
70% 6.09E+08
80% 7.10E+08
0,
«PacripederieHuUsi 8XO0HbIX gok, £47Fi08

rnapamempos - mpeyeosibHoe

*Pe3ynbmam c4yema 8 rnakeme Cristall Ball

Pa3zanuna B OIICHKAX ACTCPMI/IHI/ICTI/I‘ICCKOﬁ M CTOXACTHYECKOMN
CBHUACTCABCTBYIOT O BBICOKOM HEOIIPECACACHHOCTU B AAHHBIX, ITI0O3TOMY
PEKOMEHAYETCA NX COBMECTHOC NUCIIOAB30BAHUC
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» Tpebyetcs no meHbwen mepe 1000 pa3 paccuntaTtb 3Ha4YEHUS

Pes3ynbratbl cyeta no metoay MoHTe-Kapno
510
505 ‘
500+
495" -
i p 0w
490 ’ ﬁ.i i [
485$ e W
480+ ‘ ‘
100 1 000 10 000 100 000
KonuuectBo BapunaHTOB pacueTa
» /ImMeeTcsa npao. — 1eHne —

Hanpumep, Cristall Ball
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Reserves Definitions and Categories

APl (1936] ll S

"Every
reasonable
probability"

SPE

AAPG 127"

WPC "Reasonable "Revised "Proved, "Probabilistic  "PRMS" 1 |
certainty" definitions probable methods" 4 :_'

SPEE for proved" and possible" LK

SEC 1978 l 120097

SEC definitions for
"Proved Reserves," including
"Reasonable certainty” phasing

* Reserves=HIP*Recovery Factor

« API (1936) — historical perspective

« SPE - probabilistic (1P, 2P, 3P) approach

« US Securities and Exchange Commission (SEC)
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Reserves Definitions and Categories: US SEC

*  Proved gas and oil reserves are estimated quantities of crude
oil, natural gas, natural gas liquid than geological and
engineering data demonstrate with reasonable certainty to
be recoverable in future year from known reservoir under
existing economic and operating conditions (prices and costs
at the estimation date OR provided by contracts — not by
estimation)

* Also from undrilled well and if OWC/GWC is not defined
(Lowest Known Structural Occurrence of Hydrocarbon -
LKO/LKG — used)

 Also reserves that can be produced by Improved OQil
Recovery (such as fluid injection), if successful pilot project
done

* Note: no mention on probability, seismic methods, pressure
measurements, wireline samplers - emphasis on
“producability.. which supported by ... actual production or
conclusive formation test”
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1 W3 onpeoeneHnn tepmmnHa «3anacbl» MHoro — SPE 1997 r. — byoem
roBOpUTL 06 N3BNEKaeMbIX

0 3aBuUCUT OT KoapduuneHTa nserevyeHuns (recovery factor)
N3enekaemsblie 3anacekl = HIP x KoagbcpuuyueHm u3serneyeHus
0 KoadpdpuumeHT naenevyeHns saBucuT ot
- [eonorum
- TexHonorum
- OKOHOMMUKM
0 [locToBepHOE 3HAYEHNE — TOSbKO U3BIIEYEHHbIE 3anachkl U TO rnocre
- OKOH4YaHus pa3paboTku
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Reserves Definitions and Categories: SPE

Reserves
« May be calculated 000 L P90 GT PoO LT
deterministically (with i
reason_qbl_e certainty) or by L oo LT {Probabily
probabilistic method (Monte z | proLT Jresenes
Carlo) _g ) oo Pe0 GT }Err?::sggation"
. o T P10 GT J greater than
e proved (P1) — 90 % probability ] pyeteri
to be developed (include I
developed and undeveloped) 109 L P1OLT P10 GT
P2P
e unproved: T T
- Proven | Probable | Possible
* prObab.I.e (P2) - 50 % é bk o =~ 1P, 2P, 3P are
probability of proven and z Proven Risk Definition
1P (3P-1P) or (3P/1P) are
probable to be produced : Uncertainty Definition
. O Proven & Probable 3P/1P =1-3 for
 possible (P3) — 10 % 2 e felds and > 10
HH fo ect
prObabIIIty Of proven! Proven & Probable & Possible PospeER
probable and possible to o

be produced
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Reserves Definitions and Categories: SPE

Reserves

P90 GT

P90 LT

e proved (P1) — 90 % probability to be developed ..
(include developed and undeveloped). -

Probability
}reserves
less than

P90 LT
P10 LT

» [lokazaHHble 3arnackl (P1) - 3aTO KONnM4ecTtBo HedTH,
KOTOpoe ucxXoasd W3 aHanusa reosiorMyecknx Wu
NHXEHEPHbIX [OaHHbIX MOXET OblTb C pasyMHOW
OOCTOBEPHOCTbD  OLUEHEeHO  Kak  peHTaberibHO

Probability
4]
o
=

P90 GT}E:?babi"W .

‘'expectation”
P10 GT greater than

10%

N3BreKaemMoe Ha CerogHsIlLLHUMA AeHb U3 MU3BECTHbIX
MECTOPOXOEHMA W UCXoOAs U3 CYLUECTBYHOLUMX
9KOHOMWYECKMX YCMOBUNA, TEXHUYECKUX CPEeACTB W
perynmpyoLmnx Mep NpaBUTENbCTBA. Mpw
MCNOMNb30BaHUN AETEPMUHUCTCKOrO MeToda AOoIMKHa
ObiTb BbICOKAA CTENeHb YBEPEHHOCTU B TOM, 4TO
3asgBneHHoe KonudecTtBo HedpTn 6yoet Aobbito. lNpu
NPUMEHEHUN BEPOATHOCTHONO MeToda AOIMKHO OblIThb,
no kKpanvHen wmepe, 90% BEpPOATHOCTU, YTO
dakTnyeckn 0obbiToe KoONMYecTBo OyOeT paBHO UNU
NPEBbLICUT OLIEHOYHOE.

B poccuinckon knaccmdpukauum gaHHble  3anachl
COOTBETCTBYIOT KaTeropmam A, B1, B2.

Reserve Definition

Proven
P

Proven

& Probable
opr

Proven & Probable & Possible

3p!

1P, 2P, 3P are
Risk Definition
(3P-1P) or (3P/1P) are
Uncertainty Definition
3P/1P =1-3 for
fields and > 10
for prospects



"3 Petroleum Learning Centre

e unproved:

e probable (P2) — 50 % probability of proven and probable Reserves
to be produced. oo%l  \FPeOGT Poo LT
« BepossimHocmHbie 3anacbl (P2) - 3T0 Te HeaoKasaHHble | o o il

} reserves

P10 LT less than

3anachbl, KOTOpPble, KaK TrnpeanosrnararT reornorn4eckne wu
NHXXEHEepPHbIe AaHHblEe, CKopee n3BJ1IEKaeMbIE, 4yeMm

'P50" Probability

P20 GT} . -
or "expectation
P10 GT greater than

Probability
[y
>
o=

HaobopoT. [
« B 9TOM KOHTEKkcTe npu WCNOMNb30BaAHUM BEPOATHOCTHbLIX  tow PO NFIO6T
METOAOB [JorkHa ObiTb no KpaHen Mepe 50%-Has s | prooatte | Posate |

'P1* ‘P2 '‘Pa*

1P, 2P, 3P are
Proven Risk Definition
I (3P-1P) or (3P/1P) are

BEPOSATHOCTb  TOrO, 4YTO  (PaKTU4ECKM  U3BMEYEHHOEe
KONM4ecTBO OyAeT paBHO UMK NPEBLICUT CyMMY JOKa3aHHbIX
N BEPOSATHbIX 3anacoB. B obuiem crny4yae BEpOSATHOCTHblE
3anacbl MOryT BKNto4YaTb: 1. 3anacbl, KOTOpble, Kak Proven & Prostio & Possi
oxuaaetcs, byayT gokasaHbl 0ObIYHBIM MOCNeaoBaTeNbHbIM
pa3dypuBaHMeM; 2. 3anacbl B nnacTtax, KOTopble BbIrMsaaaTt
NPOAYKTMBHBLIMU MO AaHHbIM TVIC, HO ANA HUX OTCYTCTBYET

OKOHYaTenbHOe NoATBEPXKOAEHME, OCHOBAHHOE Ha O00blye;

3. 3anacbl, AO00blMa KOTOPbLIX MMNaHUPyeTcs 3a cyeT
YCOBEPLLUEHCTBOBAHUS CYLLIECTBYIOLLIMX METOOB N3BMNEYEHUS

Npu YCNOBUM 3KOHOMMUYECKON LiernecoobpasHocTu. 4. 3anachl

TOM YacTM nnacta, KoTopasi WHTEpPrnpeTupyercs Kak

oTAeneHHasl OT 00nacT AokasaHHbIX 3anacoB pPa3noMoM, a

reonornyeckme AaHHble yKasblBalT Ha TO, YTO 3TOT OObEKT

CTPYKTYPHO Bbille COAepKaLLEro AoKasaHHbIe 3anachi.

Uncertainty Definition

Proven & Probable 3P/1P =1-3 for
{20 fields and > 10

Reserve Definition

for prospects
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unproved:

possible (P3) — 10 % probability of proven, probable
and possible to be produced.

Bo3moxHble 3anacbl (P3) - aTo Te HeOoKasaHHble

3arachl, BO3MOXHOCTb n3BJrie4HeHn4 KOTOPbIX
MeHblle, 4YeM BEepPOATHOCTHbIX 3alacCoB. Korpa
NPUMEHAETCA BepOFITHOCTHbII\/JI MEeTO4  OLUEHKWU,

OOIMKHO ObITb No KpanHen mepe 10% BepoATHOCTH,
YTO dpakTU4YeCcKkn OoObITOE KONMYECTBO HedpTn ByaeT
paBHO  WUNXU  TMPEBLICUT CYMMY  [dOKasaHHbIX,
BEPOSATHbIX U BO3MOXHbIX 3anacoB (P1+P2+P3). B
obwem cnydae BO3MOXHble 3anacbl  MOryT
BKMovaTtb: 1. 3anacbl B nfiactax, BbIMMagswmnx
HedTEHOCHbIMW MO AaHHbLIM KEPHa WU KapoTaxa, HO
N3 KOTOPbIX MOXHO He MNOoMyyYuTb MPOMbILLNEHHbIX
neduToB; 2. 3anacbl, CBsi3aHHble C NpoeKkTamMu Mo
NHTEHCUUKaLuum 0oobI4uu, peHTabenbLHOCTb
KOTOPbIX BbI3blBAET pa3yMHble COMHEHUS; 3. 3anachl
TOM YacTu nriacta, KOTopasi UHTEPNPETUPYETCHA Kak
oTaeneHHasi oT obractm [gokasaHHbIX 3anacos
pasfnioMomM, a reosiorM4yeckme OaHHble yKasbiBaloT Ha
TO, 4YTO 3Ta 4acTb nnacrta CTPYKTYPHO HUXe
cogepkallen gokasaHHble 3anachl.

90%

Probability
(4]
| o,
=

10% +

Reserve Definition

Reserves

P90 GT

poo 7
P10 LT Jiess than

Proven Probable | Possible
'P1 'P2! 'P3'

Proven
1P

Proven & Probable
op!

Proven & Probable & Possible
3P

1P, 2P, 3P are
Risk Definition
(3P-1P) or (3P/1P) are
Uncertainty Definition
3P/1P=1-3 for
fields and > 10
for prospects
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Knaccundumkauusa sanacosn

[loka3saHHble P9o Heaoka3aHHble
(Proved, P1) (Unproved)

/ Hepa3paboTaHHble

Undeveloped
Pa3spaboTaHHble (Undeveloped)

(Developed) BeposaTHble

(P50 — BepodaTHbIE)
(Probable, P2)
BoamMmoXxHble
I_IpOB,YKTMBHble (P1 0- BO3MO>KHble)

(Producing)  HenpoaykTuBHbIe (Ros=blegys)
(Non-producing)
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Petroleum Reserves Management System:
2008

m

*HaubGoaree  pacmpocTpaHeHHOM B MHPOBOU 5 *
HeTera3oBoii IPOMBIIIIA€HHOCTH ABAAETCA o |E %‘
CHUCTeMA YyIPaBACHUA PpecypCaMHd ¢ 3aIllacamu % E 8 'g
yraeBoaopoaoB SPE-PRMS (Petroleum Resources L] g — ; | E
Management System). Kaaccuduxarms, HElE il i S
paspaboramHaa B 1997 roay OOmiectBom s|° E i ; S
umKeHepoB-HePpTAHUKOB (Society of Petroleum E E 10 2c 3,0 §
Engineers, SPE) coBmectHo ¢  Muposbsim g a Unrecoverable g
He(praapiM  KoHrpeccom  (World  Petroleum ig % PROSPECTIVE : P
Congress, WPC) um AmepukaHckol accommuamuen g 3 HESO?HCES : §
reororos-HeptaHUKoB (AAPG), B mocaeayrormme 2 Low Best High o
TOABI OBIAA AONOAHEHA Pa3bACHAIOIIHNMU U g sstipate sstirate sstipate | =
BCIIOMOT'aTE€ABHBIMU AOKyMeHTamu, U B 2007 Obiaa = Unrecoverable *
MPUHATA HOBAA PEAAKIUA CHUCTEMBI. <— Range of Uncertainty —

*Cranpaptel SPE-PRMS He TOABKO OLIEHUBAIOT BEPOATHOCTH IIPUCYTCTBUA HE(PTHU B MECTOPOIKACHHUH, HO U
VYHATBIBAIOT 9KOHOMUYECKYIO 3(p(PEeKTUBHOCTh U3BACUEHHUA ITUX 3an1acoB. Ilpu onpesesenun
3¢ PEeKTUBHOCTH YUNUTHIBAIOTCA TaKHE (PAKTOPHI, KaK 3aTPAThI HA PAa3BEAKY U OypeHHe, TPaHCIIOPTUPOBKY,
HAAOI'H, CyIIIECTBYIOIIHE IIEHbI Ha He(pTh 1 MHOrHue Apyrue. ITo AaHHOM KaaccudUKaAIUY 3aITAChI ACAATCA HA
KATETOPUHU «AOKA3AHHBIE», KBEPOATHBIE» U «BO3MOKHBIE» B 3aBUCHMOCTH OT OIIC€HKHU MIAHCOB HX
n3BAedeHudA. Takum oOpa3oM, y AOKa3aHHBIX 3aII1ACOB IIIAHC ObITH AOOBITEIME paBHAETCA 90%, y BepOATHBIX
— 50%, a y Bo3MO>KHBIX OH cambIid Huskuii — 10%. Taxk >ke aTa KAaccHUKAIIHNA OLIEHUBAET PECYPCHI
YIA€BOAOPOAOB.
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Identifying uncertainty and risk

Parametrlc Gross Rock Volume
method allows Net/Gross
to rank Porosi

) < orosity
individual

Hydrocarbon Saturation

parameter’s
Impact to overall

Volume Factor

Recovery Factor

risk

Gas Oil Ratio
Usag_e of CV for Productivity
contributed Oil Viscosity
parameters ' '

. 1.0 1.1 1.2

Particularly (1+ (CV3))
useful in the

appraisal stage
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OueHKa HeonpeaeneHHoCcTeN

*HeonpeaoeneHHOCTb CyLLECTBYET Bcerga — YTobbl ynpaensiTb €10, ee
HeobxoanMo nonbiTaTbca dopmanni3oBaTb

i

Kputnyeckme napameTpbl: UICTOYHUKA YB, aKpaH, Konnektop,
BpeMA Ha obpasoBaHuMe 3arnexu, roByLlKa

3agaHue BeposaTHOCTU: O — HEBO3MOXXHO, 1 — onpeaeneHHo
nponsonaeT

3ajaeTcsa Ha OCHOBE OnbiTa cneymanmcToB
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OueHKa HeonpeaeneHHOCTeN

Gross rock Volume
Net.aross e —
Porosity
|
Hydrocarb. Sat. i —]
Volume factor |
Recovery factor —

Gas oilratio NN

—
Productivity T

I |

NMapamerpunuyeckun Meton:

*YunTblBaeTcst 60/1bLLOE KONMNYECTBO
(haKTOpPOB, B/USAIOLLUMX HA BETUUYMHY
U3BJIEKAEMbIX 3aMacoB

*Bnnsiowme akTopbl paHXNPYIOTCS
No BKNaay B pUCK

*Icnonb3yeTcs cTaTucTnyecKas
OLleHKa — KO3 dPUUMEHT Bapmaumm

*Ha pasHbIX cTaansx N3y4eHHOCTU
MECTOpPOXEHMA Hanbornee
HeornpeaeneHHble pakTopbl pasHble

*Y106€eH Ha OLEeHOYHOM CTaauu ans
onpeaeneHns HarnpaBneHus paboT
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