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OTAIIbI I'EOJIOTI'O-PASBEJIOYHBIX PALOT

JIMLICH3MUS HA TIOUCK U PA3BEIKY JULEH3US Ha pa3paboTKy

MCCTOPOKACHUA MCCTOPOKACHUA



1 >Tan - TOMCKOBBIHI
OTAITHOCTDL OTKPBLITHUA MECTOPOXIEHI A

IMosyyenue MUUEH3UN BLISIBJICHIE OlleHKa pecypcos u
HA MpoBeIeHHe |, HEPCHCKTHBHEIX 3a1nacoB BbISIBJIEHHOI0
MOMCKOBO-Pa3BeI0YHBIX 00bLEeKTOB U OypeHue MECTOPOXKIAECHUS, U
pador MOMCKOBBIX CKBAKHH yreepxkaenue nx I'K3
KOMMep4ecKas
NMPHUBJIEKATEILHOCTh

MeCTOPOKIEeHUS



IloncKOBBBIM dTaIl

{eab — OTKpBITHE MECTOPOXKACHUA HE(PTHU U rasa

3aja4m — yCTaHOBUTH (PaKTOPBI, ONPeNeSIONMe Pa3MellleHHe MeCTOPOKICHU
HedTH M rasa.

1. YcraHOBMTH NOUCKOBBIC MPU3HAKU MECTOPOXKACHUI HePTH U ra3a

2. Paspaborarb koMmiuieKe 3¢ PeKTUBHBIX MOMCKOBBIX METO0B U HAYYHUTHCH
ero MpUMEHATh B COOTBETCTBUU C MOMCKOBLIMH NPU3HAKAMU U
NMPUPOAHBIMHY YCJIOBUSIMU PAHOHA MTOMCKOB

3.  OTKpBITH U 1aTh OLCHKY NPOMbIIIJICHHBIX MEPCIEKTUB MECTOPOKICHUN
HedTH M ra3a



NMocTpoeHune reosiorMyecKkon Mmoaenm
HedTerasoHocHoro 6accemHa

CKBAKUH

BbI/1e/IeHHe CeMCMO-CTPaTUIPapuIecKux

MO/I€eJTH 0acceHa JIUTO-
paunanbHbIMU

mMaTepuajia CTpoCHUsA

comnpeie/IbHbIX TEPPHOPHI

Boinenenne PEruoHaAJIbHBIX
TMOBEPXHOCTEI HeCcorJIacus

CTPYKTYPHOI'0 Kapkaca

OCTpPOCHHUE

ocTpoeHue

CTPYK HbBIX
PEruoHaJbHbIX PYKTYp

ITAKEH M DTAIOB

KO/UVIEKTOPOB M MOKPBINICK

OnpenesieHue aMILUIUTY]
npeanojaraeMpix amiugTon

00bEeKTOB,

YB,

NEePCNECKTUBHBLIX HA IMIOUCKHA



METO/JIbl HOUCKOB MECTOPOXKJIEHUI
HE®THU U TA3A:

CTpYKTYpPHO-Ie0JI0ru4ecKoe
KApPTUPOBaHUE

H3yuenue oonaxcenuii
KOpPEHHbIX nOpoo

I'eoxummnueckue MeToabI: I'maporeosiornyeckue MeToabI:

oumymo- , Heqhbme- 2a30nposneieHUA H3yuenue noozemuvix niacmogwvix 600




[ToMCKOBBIN 3TAll 3aKAHYMBAECTCA OKTPHITUEM
MECTOPOXKICHUA U cocTaBlicHUs TOO Ha €ro JaJIbHEUIITYIO
pPa3BEIIKY U pa3padoTKy.

< MOMCK > < pa3Befika < pa3paborka >




2 3Tam - pa3Bea0YHbIN
DOTAITHOCTb OCBOEHHA MECTOPOXIEHN A

Brinenenne Be16op mMoxesn
NMEePCIEeKTUBHBIX pa3padoTKu
00bLEKTOB M 3ajiexen MeCTOPOKICHUS U
He(TH M raza B npejaeJiax TpaHcnopra Hedru
MECTOPOKACHHS
IlocTpoenne moaen NOMCK MAapTHePa HIH
MECTOPOKACHHS HA MHBECTOPA JJIs1
OCHOBE JaHHbIX OypeHus pa3padoTKu

U CEMCMHUKHU MECTOPOKICHUSA



METO/IbI PA3BEJKH MECTOPOXIEHUI
HE®THU U TA3A:

CTpyKTypHBIE NOCTPOCHUS

I'eopuzuveckue MmeToabl Ymounenue cmpoenus pesepsyapa
 Jlokanvnasa ceiicmopaseeoka MEmOOOM CeUCMO-2e0102UHUeCKO20
21, 3T u 4/ Kapmuposanus o0vekma
e Kapomasc Iocmpoenue kapm mouiHocmeu
* nempogu3uka pezepeyapa Ymounenue cmpykympnozo naana 108yuiku

I'eoxumuuyeckue MeTOAbLI:

Hyuenue cocmasa riouda Jintosiornyeckue MeToaAbI

H3ylteuue cocmaea Koliekmopoe u
ROKpblUIEK

014 RPOZCHO3UPOBARUA UX Kauecmeda
FHHPOFCOHOFI/I‘ICCKI/IC METOADbI:

H3yuenue cocmasa niacmoevlx 600

pesepeyapa Bypenne CKBaKHH:

H3yuenue cmenenu 00600HeHHOCHU
niaiacma no mepe 6600a €20 6

Pa3zeedounvie (ymounenue cmpyxmypol u
nPOOHYI0 IKCHIIYAmMauUo

3anacos8 MecmopotCcOeHUsl)



Shtokman field

A huge Jurassic gas —condensate accumulation

in the Barents
Shtokman field

A CKB.2A CKB.6A CKB.3A

¢ Five reservoirs encountered
1
IOO, IOO R IOI, 102,103

* Reservoirs IO0 & IO1 contain 91,5%
total resources

*Condensate rate- 5,3 g/m’ - 14 g/m*

* Acreage of the field on the reservoir
10, -1201 km?

3A0 «CeBMopHedTeras»



TIMAN-PECHORA

NORTH-EAST
FIELDS AND PROSPECTS

*The largest volumes of oil are
found in the eastern part of the
offshore basin

eDiscovered fields:

. Three oil fields
(Varandey-more,
Medyn-more and
Prirazlomnoye)

» Two gas-condensate fields
(Yuzhno-Dolginskaya,
Severo-Gulyaevskaya)



PRIRAZLOMNOYE OIL FIELD

¢1989 - Field discovered

*1993 - 1994 - Detailed seismic has been done,
4 exploration wells have been drilled

*1993 - Exploration licence for 25 years

€3
2200

*1995 - Reservers have been accepted

-2250

©1996 -1997 — 3D seismic

*1998 - Field development program has been
accepted

Sea depth — 20 m

4440 3068 M

* Oil density - 0,91 2/sm’®

E3 shale —_— OWCI1
* Gas Rate - 45 M3/t g oil saturated limestone = OWC I

B\ water saturated limestone - owcC 1
° Sulphul’ - 2,31% Il hard rock / faults

* Parafin - 1,78%
» Maximum Oil inflow rate - 677 m*/day



VARANDEYMORE OIL FIELD

Top Lower Permian limestone

Lower Permian
reservoir cross section

Varandey-onshore
offshore
P1 Reservoir
thickness —
20-30 m
Porosity — 8 —
14 % C1v
Reservoir
thickness —
10-20 m
Porosity — 15
-20%

Lower Carboniferous
(Visean) reservoir cross
section

Varandey



MEDYN MORE OIL FIELD

Lower Devonian oil reservoir

1. Source rock — Lower Devonian carbonate

shale
. TOC - 1-2 %, W Merdyn-more EMedyn Toboy SE
. Maturity — MK4-MK35, -1000 alaZ \2 AT
. reached “oil generation window” —
2. Reservoir — Lower Devonian dolomite and

limestone —
. Porosity — 7-10 %, )
«  Thickness — 50 —100 m, =
. Fractured reservoirs 3000, ~
3. Trap — down faulted anticline

Lower Permian oil reservoir = Ny

1. Source rock — Upper Devonian Domanic _4000]

Facies

o

TOC - 1-2 %, reached 5-7%
Maturity — MK4

reached “oil generation window”

2. Reservoir — Lower Permian limestone

Medyn-more oil field
H _ 0, (E.V.Zakharov, AN.Timonin VNIIGAZ, 1998)
POfOSlty 1 2'1 4 /o! 1 - seismic horisons| 2 - faults; 3 - geological boundary;
4 - regional errosion; 5 - reservoirs 6 - wells;

ThiCkneSS —_ 40 _60 m, 7 - proved oil reservoirs; 8 - proposed oil reservoirs

3. Trap — anticline



SEVERO-GULYAEVSKOYE
OIL-GAS-CONDENSATE FIELD

Lower Permian gas condensate reservoir

1. Source rock — Upper Devonian Domanic Facies
TOC - 1-2 %, reached 5-7%
Maturity — MK5

reached “gas generation window”

\\\.\.‘“\“\\\\\\\\\\\\\\\\\\i\\}\‘

//////

2. Reservoir — Lower Permian limestone
Porosity — 14-16 %,
Thickness — 20—40 m,

3. Trap — anticline

R
T
0

Upper Permian oil reservoir

1. Source rock — Lower Carboniferous(Visean) shale or
Lower Permian shale

TOC-0.8-4%
Maturity — MK3 - MK4

reached “oil generation window”

. . . tall = 3
2. Reservoir — Upper Permian sandy deltaic lenses @ -

H —- — ()
Porosity — 18 — 20 %, So Yo B e cndones
Thickness — 10-30 m, )

3 Trap — anticline Severo-Gulyaevskoye oil-gas-condensate field
- Upper Permian sandstone and Carboniferous

carbonate reservoirs (S.E.Johansen, 1994)



BornpocCkl, BO3HUKAIOIIKUE MPU OTKPBITUA MECTOPOXKICHUS

Hayano >
\.




3 3Tamn - pazpadoTka MecTOpo:KIeHus1 HepTH U rasa

OTAITHOCTDb PA3PABOTKHN MECTOPOIK,

SHNA

HUnxxeHepHbie padoThl 110 Bb100p minargopmel CTPOHTEIbCTBO
H3y4YEHHUIO MAapaMeTPOoB _’ JIaT(OPMBbI
mjiacra

HA4YaJI0 CTPOUTEIHLCTBA
n1aT¢gopmMbl

bypenue HaAaKJIOHHBIX
CKBaKHH

IIpumenenune
CIeHUAJIbHON 00padoTKHU
niacra



MeToabl M 3a1a44 HA 3Tane pa3padoTku
MECTOPOXACHUS He(PTH U rasza.




METO/bI PA3BPABOTKHU
MECTOPOXJIEHUU HE®TU U I'A3A:

Drona0AMHAMHYECKHE MMPOLECChl B

I'eopusuuyeckue MeToaAbI 3aJ1€5KH

*  Kapomajic (naBJieHMe, TEMIIEPATYPA U MX BJIMSHUE

*  nempogusuka pesepeyapa HAa M3MEHEeHHe apaMeTPoB pa3padoTKu
IJiacra)

H3yuenue npouuuaemocmu
I'eoxumMHnueckme MeTOALI:

H3yuenue usmenenusn cocmasa JinToaornyeckume MeToabI
¢nouoa ¢ npouecce paspadbomku H3yuenue nponuyaemocmu Koiiekmopa u
3anexcu Kauecmea NOKPblIUEK ¢ Uenvlo

nO00ePHCAHUA NAACMOBO20 0ABIEHUA U
ONMUMAILHO20 6b1OOPA

I'vaporeosioruyeckme MeTOAbI:
Memooapa3padomKku naiacma

H3yuenue cocmasa niacmoevlx 600
pesepeyapa Bypenne CKBaKHH:
H3yuenue cmenenu 00600HeHHOCHU

naacma no mepe e2o pazpadoomxu
P pasp ﬂOﬂblllele CK6AJICUHbL U HAZHemMmameJsibHble

CK6AJICUHbI



‘79 '81 '83 '85 '87 '89 '91 '93 '95 '97 '99 '01

E No. of wells drilled per year




| ,‘ S Statfjord (Norwegian share)
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|OR results at Statfjord:

Oil production (1000 BOPD)

800
700
600
500

400
300

200
100

1975

1980

Statfjord Unit

production & prognosis

1985 1990 1995 2000

2005

2010

2015

1 Gain from 1982: ~1
bill bbl (RF from 51
to 65 %)

1 More than 60% of
the STOOIP actually
produced today



Building enterprising capacity for future
production

Arctic
E&P

8 Floating LNG
Platrormiess

development

Improved environmental

performance
Floatiiy prauuiins ainu suu sca

- wellheads
Cost effective deepwater

- pipelines
Integrated concrete production
platforms




New technology in field development

Comprises 5 offshore development solutions
covering a range of technical options:

from no surface installation to a large platform on
the field.

14 Mill tons year LNG Onshore
production plant.

Different trains sizes and
technologies reviewed.




LICENCED BLOCKS AND

BLOCKS PREPARED FOR

LICENCING

Three blocks have been licenced:
e Prirazlomnoye
* Varandey more
* Medyn more

Six licence blocks are being prepared
for tender in 2003-2004. Three of
them are located in the eastern part of
the area and three of them are in the
western one.

Pechora tender calls for two round:

The first round includes
* Severo-Dolginskaya
* Yuzhno-Dolginskaya
» Zapadno Matveevskaya

The second round includes
* Russkiy
* Severo-Pomorskiy —1
* Severo-Pomorskiy — 2
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The Shtokman field

The key asset to determine the industrial future in the Barents Sea

Shtokman

' -
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OT DoHCKa 10 TOOBIYH

< MOMCK > < pa3Befika > < pa3paborka >




NH

HMHBECTULINHN

IMOUCKOBBIN "
PA3BEJIOYHBIN STAIIbBI

ECTUILIMU U POCT JObbIUN

JOBbIYA

JIOBBIYA

JloObIua

A

A

HOBBIIIEHUE KOOPUIIUEHTA
HE®DOTEOTIAYM IIJIACTA

Toabl

CPEJHHMU rOAOBOM YPOBEHD JOBbBIYH -

0.1 (or cyMmMapHBbIX u3BJeKaeMbIx 3anacoB HepTn) 1 0.05 (cymMMapHBIX M3BJIeKaeMbIX 3a11ACOB ra3a)




