Y10 TauT «pesepsyan»,

WU GEKPEeTbl ynpasJieHnA

Russia Learns the Secret
of Reservoir Management

Amano-HeHeLkuiA perMoH — rnaBHaA poccuiicKkana KnapaoBasa
yrneBofopoAHoro cbipbA. ExxerogHo B ceHTAGpPe MeCcTHbIe
YKUTeNu, 3HaumTenbHaA YacTb KOTOPbIX UMEET NPAMOe OTHOLLIEeHue
K TONJIMBHO-3HEPreTM4eCKOMY KOMMJIeKCy, OTMeyaloT camMmbliii
npocheccuoHanbHbIi ANA HUX NPa3AHUK - [leHb paboTHMKa
He(PTAHOM U ra30B0M NPOMbILLIIEHHOCTU, KOTOPbIV MO CIly4alHOCTU
coBnafaeT ¢ roAoBLUMHOW CO3AaHUA KOMNaHum CubHedTb.

bor 13 mawuHbl

«YnpaBneHue pesepByapamMu» — creunryecKnini TEpMUH B HOBOW
3KOHOMMYECKON Nlekcuke Poccum, npuyem, cpasy no MHOrMM
napameTpaM. Bo-nepBbix, CTpaHa CAMLLKOM JOMro 0TXoAuna ot
MHEPLUM MbILLNEHNA «KPEMKNX XO3ANCTBEHHNKOB» U «KPaCHbIX
OVMpeKTOPOB». Bo-BTOPbIX, K MOMEHTY nepexoaa 60osbLuei YacTu
HehTeno6bIBatOLWEN OTPACNN Ha KanuTarMcTUYeCKUE penbCbl
NnepeKkoc MeXay BO3MOXHOCTAMU ANA yBenM4eHua 06 bemMoB

0066141 1 HEOOXOAUMBIM A1A HOPManbHOW AeATENbHOCTU HEPTAHbBIX
npeanpuATAA NPUPOCTOM 3anacoB AOCTUr YPOBHA, 6IM3KOr0 K
KaTacTpoge: Bblkaumsasm u3 niactoB BCE, YTO MOXHO, a 3aBTpa
XOTb TpaBa He pacTu! B-TpeTbux, TOTanbHbI pa3Ban X03ANCTBEHHbIX
CBA3€EN 1 KPOMELLHAA HEYBEPEHHOCTb B 3aBTPALLUHEM AHE HU3BENU
Kakoe-nnbo [oNrocpoYHOE MiaHMpoBaHKe A0 YPOBHA XMPOMaHTUK,

a 06BbeMbI 40ObI4M — 10 CTApTOBbIX NOKa3aTesiel BpeMeH Havana
ocBoeHuA 3anagHon Cunbupu. Tak, Npon3BoACTBEHHOE 06beANHEHNE
«HoABpbCKHeTEras», BblHy>XAEHHOE BHELHUMN 06CTOATENLCTBaMM
1 NpuAaaBneHHoe HagyMaHHbIMU HaSIoroBbIMY 3a40/1KEHHOCTAMM,
CHUW3WMO rofoByto A06bIYY C PeKOPAHBIX 42-X MUSIIMOHOB TOHH ChIpOW
HedbTv B 1989 roay no 16 MunnvoHoB Ha pybexe HoBoro Beka. CTtano
MOHATHO: HACTOATENbHO HEO6XOAMMO YTO-TO MEHATD. ...

MocTeneHHoe noHMMaHue

He norpelumm NpoTuB UCTUHBI, €CNN YBEPEHHO 0603Ha4YUM: CyTb

He TO, YTO TEXHOMOMMK, HO U Camoro TepPMUHA «yrnpaBneHne
pesepByapamun» A0 HeAABHEro BpeMeHu noHmmanu B Poccum
HemHorune. O6 obblBaTenAX He rOBOPUM; Aaxke caMn HePTAHNKN

1N MHOXECTBO HaLUMX KOMMer-XypHanucToB, OCBELLatoLLmX no

Mepe cun HepTAHYI0 TEMATUKY, NP YNOMUHAHWUKN «yrpaBneHnA
pe3sepByapaMun» HaMBHO Monaranu, YTo peyb MAET O CIIOXHOW paboTe
HavanbHvka A3C, aBTO3anpaBO4HOM CTaHLMW, B lydLIeM cryyae

— anpekTopa 6a3bl [CM, «roptoye-cma3oyHbIx MaTepuanos». Ha
camMoM Aene BCe HaMHOro MNpoLue: «yrnpaBneHne pesepeyapamm»

— 9TO NPOLECC AOCTUXKEHNA HOPManbHOro paBHOBECUA MeXAY
[o6blyen, TO eCTb «0TOHOPOM XWUAKOTO YrNeBOAOPOAHOIO ChlpbA», U
nepMaHeHTHbIM NPUPOCTOM CbIPbEBbIX 3aMacoB — C TeM, YTOObI Ty
camyto obblyy obecneymnTb. Mpuyem npouecc, cornacHo B3BELLUEHHON
9KOHOMUYECKOW NTOTMKeE, AOMKEH UATN HE NMPEXHUM, PEBOJTIOLIMOHHBIM
nyTem «jaellb o6blYy!» UK KaTeropu4ecknm BapnaHToM BpemeH
[VKOro Kanutanuama «aaellb Bbirogy!» B KaXA0W KOMMOHEHTe
3TOro paBHOBECUA, HO ONTUMabHO aPEKTMBHO. 3AeCk U KpoeTcA
rnaBHaA CMIOXHOCTb «ynpaBieHA pe3epByapamMmun» — HaTn 30M0TYIO0
cepeavHy, Npuyem He Ha 6nvkanLlyto Aekaay, He A0 CreayoLero
MecAua Unun Jaxke roga: Ha AONrOCPOYHYIO NEPCNEKTUBY, Aa eLle C
Y4ETOM BCEX MUKPO- 1 MAKPO3KOHOMUYECKMX MPOrHO30B.

HacToiiyuBoe BHeApeHne

CneuvnanucTbl NOAYepKUBAIOT: H eJUHOBPEMEHHaA MUHUMU3aLmA
3aTpart, HU 9KCMaHCUBHBIN NMyTb OCBOEHUA, HU aBpasibHble METOAbI
TYT HE NOAXOAAT. «YNpaBneHue pe3epByapamm» — He CUIOMUHYTHanA
MoaHaA NpUxoTb; «CUBHeMTb» 3TO HACTONYMBO AOKA3bIBAET
B3BELLEeHHbIMU 6U3HEC-MNaHamMu nocneaHux net. PaspaboTtka b p
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The Yamal-Nenets region is one of the centers of Russia’s oil pro-
duction, and each September the locals mark the annual profes-
sional holiday for oil and gas industry workers, which happens to
coincide with the anniversary of the founding of Sibneft.

Changing ways

In many ways, reservoir management is a very specialized term in the
new economic vocabulary of Russia. First of all, the country took a

long while to free itself from the inertia of thought of the so-called “red
directors”. Secondly, when the oil industry emerged from socialism into
a capitalist environment, there was a nearly catastrophic lack of leeway
between companies’ ability to increase production and to boost re-
serves so as to ensure future operations, as many of the productive lay-
ers of their fields had been pumped dry. And thirdly, the collapse of old
economic ties and uncertainty about the future discouraged long-term
planning and this began to weigh on production in Western Siberia. For
example, NNG, under pressure from debt and taxes, saw its output fall
from 42 million tons in 1989 to 16 million tons a decade later. A change
in thinking was obviously necessary.

The core issue is not that the technology and even the computer ter-
minals used in reservoir management were little known in Russia until
recently. For everyone from petroleum engineers to the journalists that
covered the industry, just the phrase “reservoir management” con-
jured images of managing service stations or, even better, job of a fuel
reservoir park director. In reality, the issue is much simpler — reservoir
management is the process of finding equilibrium between crude oil
production and the ongoing process of boosting reserves so as to en-
able continued production. Sound economic logic calls for a break from
the older socialistic approach of maximum production, as well as from
the “Wild East” capitalist approach of maximum profit, as each compo-
nent of this equilibrium is geared towards maximum efficiency.

The biggest challenge in reservoir management is finding that golden
balance — not just over the next week but also over a period of months,
years, and for the long term, while taking into account micro- and
macro-economic forecasts.

Sibneft specialists underscore that effective reservoir management
is not simply a fad for the company, nor is it merely an avenue to
reducing costs and expanding operations. The company has been
proving this through its effective business plans over the past few
years. The process used in drafting these business plans calls for
the creation of reservoir management models for periods of ten
years and long-term forecasts up until the years 2030 to 2040.
When he made his first visit to NNG after joining the company late
last year, new Sibneft President Alexander Ryazanov was duly im-
pressed by the three formats of long term reservoir modeling as
he toured the company’s facilities with experienced geologist
Sergey Ryzhov.

“At first glance, reservoir management is very simple thing — just

a competent scheme for oilfield development,” explained Sibneft
NNG Chief Engineer Vladimir Zherebzov. “The intensity of petro-
leum extraction should be compensated for by the maintenance
of pressure in the production layer and the selection of the best oil
recovery method.” pp
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HOBbIX 6U3HeC-NNaHoB NpeaycMaTpmBaeT co3faHne moaenei
ynpaBneHvA pe3epByapamu Ha EeCATUNETUA, Ha AONTOCPOHHYIO
nepcnekTuey go 2030-2040 rogos. Hosoro npe3ngeHTa «CubHedTn»
CepreAa PA3aHoBa ABHO BNeYaTnvuin Tpn BapnaHTa A0NroCpo4HOro
ynpaBneHvA pe3epByapamu, KOTOpPble B XOAe ero 3HakomcTaa C
NpoV3BOACTBOM NPeacTaBun ONbITHbIA FEONOr (M O4EHb rPaMOTHbIN
ynpasneHeLu, 4To BaxxHo) Cepren Pbixos.

Bnagumunp XXepebuos, rnasHbin nixeHep OAO «CubHedTb-
HoAabpbckHedTeras»: «YnpasneHne pesepsyapamMun Ha Nepsbiin
B3rNAL NPOCTaA Bellb — BCETO JMLLb MpaBunbHaA U rpaMoTHaA cxema
pa3paboTKu HePTAHBLIX MECTOPOXAEHUIN. IHTEHCMBHOCTL OT60pa
CbIpbA AOMKHA KOMMEHCMPOBATLCA COOTBETCTBYIOLLMM MNACTOBbLIM
AaBfeHvem; npasunbHaa MeToauka otbopa — BOCCTaHOBNEHNEM
«aKTUBHOCTMW» HE(PTEHOCHOro nnacTa».

MpocTo, He NpaBaa Nu? Ho 3a KaxkyLlencA NnpocToTon TauTcaA

Macca HI0aHCOB: TEXHOMNOrNM HedpTeaobbI4M COBEPLUEHCTBYIOTCA

rop OT roAa; NOHATUE «TeMMbl 0T6opa» YrNeBoAOPOAHOrO ChipbA

(oT 5 00 20 NPOLEHTOB B rof, ¢ KaX4oro MeCTOPOXAEHWA, 3anachl
KOTOPOro pa3seAaHbl U NOATBEPXAEHbI) YCTynaeT Mo BaXKHOCTH
«KOIPPULMEHTY n3snedveHmAa HeTn», KNHy, koTopbii 3aBucuT

OT OrpPOMHOrO KONMMYecTBa A0MNONHUTENbHBLIX (PaKTopoB. Tak,

MOPO3bl HbIHELLHEN 3Mbl HE CMOCOBCTBYIOT TEMNam peanunsaumm
6usHec-nnaHa, n opc-maxop CynepHU3KUX oTpuLiaTenbHbIX
TemnepaTtyp BHOCUT CBOU KOPPEKTMBbI. HO HUKTO B Cxemy
ynpaBfeHvA pe3epByapamun He BHOCUT «365 COMTHEYHbIX OHEN B
rogy». Y4uTbiBaeTCA BCE: 1 Temneparypa, U NpoaoiX1TENbHOCTb
PEMOHTOB CKBaXXWH, N BO3MOXHOCTb BHK - «BOAOHedTAHOIO
KOHTaKTa», Koraa HetpTeHOCHbIV NNacT «KUHXanbHO» TapaHUTCA
BOAOWN.... TeM He MeHee Ha OCHOBHbIX MECTOPOXKAEHUAX
«CnbHedpTb-HoAbpbckHedTerasa» (Hanpumep, CyrmyTckom,
PomaHoBckoM, CnopbILLEBCKOM M MHOTUX APYrKX) ycnewHo paboTaeT
«AVHaMnyeckan MOAenb» ynpasneHnA pesepayapamu, paccuntaHHas
MWHUMYM Ha ABa AECATUNETUA.

Mpn aTom Bnagumup Bacunbesny, Kak rmaBHbIN MHXEHeP,
crnpaBeAsMBO CTaBUT yrpaBneHne pesepeyapamu Bnepean
CUIOMUHYTHOTO PeXunMa «BbIrOAHO-HEBbITOAHO»: CHavYana
adhekTMBHOE ynpasneHne Ha AONTOCPOYHYIO NEPCNeKTMBY, a NOTOM
y>Xe HeMe[neHHaA 3KOHOMUYecKan Bbiroaa.

[NaBHOMY UHXXEHEepY BTOPUT 3aMeCTUTENb reHepasibHOro AnpeKkTopa
«CnbHedpTb-HorbpbckHedTerasa» no reonornv AHapew Lernmaro.
Bripoyem, «BTOpUT» — HEBEPHO, MOTOMY YTO Y reofioroB BCerga CBoe
MOHMMaHue: «F.qe ABa reonora — Tam TpyU MHEHNA». B Hawem Clniyvae
eAVHoe MHeHue chopMmupoBanock: «YnpasneHne pesepeyapamu

— 9TO rpamoTHaA Aobblya, OCHOBaHHaA Ha rPaMOTHOWN reoNorm4yeckon
Mogenu. Ytobbl co3aatb Takyo Mogesb, He06XoAuMOo NnpoaenaTb
MWUHUMYM NATb BbICOKOTEXHOMNOrM4eCkKux «Lwaros»-3Tanos,
BKJTOHAKOLLMX CaMyto COBPEMEHHYIO TPEXMEPHYIO CENCMUKY U
KOMMbIOTEPHOE MHOTOMEPHOE MOLESIMPOBaHNE ».

3OTUM 1 3aHMMaeTCA YHUKaNbHbIN HOABPLCKUIA «[@oHALL»,
reonornyecKnin Hay4Ho-aHanUTU4ECKNn LEHTP, KOTOPOMY 3aBUAYIOT
MHOM1e poccunckme HedTAHNKKN, KOTOPbIM FOPAATCA HOABPbLIbI 1
BOCXMLWAIOTCA rocTu. Ho myapeHoe moaenupoBaHue ocTasnoch 6bl
BOCXUTUTENbHOW KOMMbIOTEPHOW UIPoV 6e3 NPakTUKKN: eXEeMUHYTHOro
MOHUTOPWHIa C HEMeANEHHbIM BHECEHMEM HEOOXOANMbBIX N3MEHEHWI
1 gononHeHwi. MNMnioc He AO0MKHO BOSHUKHYTb HN ManeunLero
NPOTUBOPEYUA C IKOHOMUYECKON LieN1eco0bpa3HOCTbIO TOFO UM UHOTO
pewexunA. Cuctema ynpasneHnA pesepsyapamm ¢ NOAKIOHEHNEM
HayKu cnocobHa B Te4eHue CyTOK noackasarb aeKTUBHbIN
KOHKPETHbIV peLenT KaxkAoMy MacTepy Ha Aanekom AobbiaioLlem
KyCTe Ntob0oro MECTOPOXKAEHNA, NPUYEM B PEXUME «OH-NanH».

WTak, CTaHOBATCA NOHATHbI ABE BELLW: BO-NEpPBbIX, MUPOBOW OMbIT
«ynpasBneHuA pe3epayapamu» MNPO4HO YKOPEHAETCA Ha POCCUICKON
noyse, Npexae BCEero B KOMMaHUAX C BbICOKON KOPMopaTUBHOWM
KYNbTYPON U «MPOABUHYTbIM>» MEHEeAXXMEHTOM. Bo-BTOpbIX,

KaXkaplin creunanuct snavT B obLen TeHAeHUUM pa3BuTNA CBON
npogeccnoHarsibHbIl aCNeKT, CBOU HIOAHChl — U BHOCUT CBOWN BKNapj B
pa3suTuHe obLuen naen n ee peanmsauuio. |
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Is it that easy? No, as its apparent simplicity belies plenty of nuances:
oil production technology is improving from year to year and with
production levels rising annually (from 5 to 20 percent annually from
each field with proved reserves), reserve recovery ratios take on greater
importance and depend on a variety of factors. So far this year, the
force majeur of severe low temperatures has hindered implementation
of business plans and forced some corrections. Still, most field devel-
opment plans are not based on “365 sunny days a year” and consid-
eration is given to factors such as temperature, duration of well repairs
and the possibility of oil water contact (when water fingers appears).

On Sibneft’s main fields (Sugmut, Romanovskoye, Romanovskoye,
Sporyshevskoye and others), the company has dynamic computer-
ized models for more than two decades of operations. Chief engineer
Zherebzov prefers to put reservoir management before the question of
profit — first of all effective management with a long term perspective,
and then timely economic gain.

Asked to comment on Sibneft’s reservoir management techniques,
Deputy General Director for Geology Andrey Shegimago echoed the
words of his chief engineer, though to say he repeated him would be
incorrect as “where there are two geologists, there are always three
opinions”.

“Reservoir management is competent production based upon compe-
tent geological model,” Shegimago stated. “For the creation of such

a model, it is necessary to make at a minimum five high-tech steps
including the latest 3-D seismic exploration and multi-dimensional
computer modeling.

This is the type of work conducted at Sibneft’s geological scientific
center, GEONATS, one of the most advanced in Russian and a source
of pride for residents and visitors to Noyabrsk. Even so, computerized
models would be nothing without their proper implementation, so con-
stant monitoring and adjustment is also required. Decisions based on
this system must also be kept in line with financial and economic fac-
tors. This reservoir management system, and the science upon which
it is based, is able to prescribe the correct course of action for every
worker at any production well on any oil field in real time.

Thus, two things become apparent. Firstly, international experience in
reservoir management has strongly taken root in Russia, primarily in
companies with a strong corporate culture and forward-looking man-
agement. Secondly, specialists see in general development trends their
own professional views and ideas, contributing to the development of
this discipline and its implementation. ®

Sibneft Chief Engineer Iskander
Diyashev inside the Sibneft
GEONATS (Geological Scientific
Center), where 3-d reservoir
modeling is carried out.

Sibneft’s Noyabrsk office,
the GEONATS location
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