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Pa3pa6OTKOI7I HedhTerasoBbIX MECTOPOXOEHNIN B
OBLLENPUHATOM MOHATUN CHATAETCA «OCYLLECTBEHNE
Hay4HO 0BOCHOBaHHOIO MPOLIECCa U3BMEYEHNS 3 Heap,
COAepXaLVIXCs B HUX YrNEBOOOPOAOB 1 COMYTCTBYIOLLNX
MM MOJIE3HBIX MCKOMAEMbIX. DTOT MPOLECC BKIKOHaET

B cebsl pa3bypviBaHe MECTOPOXAEHNI 1 BbIPabOTKY
3anacoB HedhTn 1 ra3a» [1]. B gaHHoM cTaTtbe Mbl
pacLIMpsieM 3TO NOHATUE 1 40DaBNSEM B HEMO U
npoLecC NoaroToBkm HedTw, rasa v sodpl (NMHMB),

C TpaHcnopTupoBko Ao NMHIMB. 3710 No3sonuT Ham
PacCMOTPETb MECTOPOXKAEHWE KaK eAVHYHO CUCTEMY,
KOTOPOW MOXXHO YMPaBASTLINOMEPE €6 Pa3BUTYS.

HedTerasosoe 0eno BeaeT CcBOE Ha4asio C MOMeHTa
NosIBNEHNS MEPBON HEDTAHOWM CKBaXKMHBI, MPOOYPEHHOM
MONKOBHUKOM DasuHOM [penkom B 1859 rogy B CLLIA,
wraT MNeHcunbBaHus. [NybuHa CKBaXKMHbI COCTaBNsNa
23M (75 dyToB). 27 aBrycTa bbina nofiydeHa HedTb,
KOTOPYH OTKaumBanu py4dHbiM Hacocom [2]. B Poccun
rnepBasi CKBaxK1Ha bbina npodypeHa B 1864r. Ha
TeppuTopun KybaHu, pycCKUM NpeanpuHnMaTenem
A.H. HosocenbuebiM [1]. KpaTko paccMoTpum
MpOoLEeCC pasBUTUS HedTerazoBoro aena, NpuypoYnB
€ro K atanam, BblIdpaHHbIM UCXOOS U3 OVHAMUKM
MVPOBOW 00ObIHM HETU, T.K. U3BNEYEHHas N3 Heap
HeDTb, SABNSAETCS KOHEYHBbIM MOKa3aTenem paspaboTku
MecTopoxxaeHun (puc 1) [2]. Ha pucyHke npeactaBneH
rpark MMPOBOW [06bIYX YFNEBOAOPOAOB B MEPUOA, C
1960 no 2006 rogpl.
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tis commonly accepted that the development of ail

and gas deposits is the scientific process of extracting
hydrocarbons and associated minerals from the subsoil.
This process includes the drilling and production of the
reserves. In this article, we will expand on this definition and
amend it with the process of oil, gas and water treatment
(OGWT), and transportation to OGWT. This will enable
us to see the deposit as a single system which could be
managed through its lifecycle.

The petroleum industry takes its roots from the time when
the first oil well was drilled by Colonel Edwin Drake in 1859
in Pennsylvania, USA. The well was 23 m deep (75 feet).
On August, 27th the first oil was extracted using a hand
pump [2]. In Russia, the first well was drilled in 1864 in
Kuban region by a Russian entrepreneur A.N. Novoseltsev
[1]. Let us briefly review the development of petroleum
industry and time it into stages based on volumes of global
oil production, mainly because extracted oil is the final
indicator of deposit development (fig. 1) [2]. The below
chart shows global hydrocarbon production since 1860
through 2006.

The graph demonstrates that up until 1950s, oil production
was growing steadily, however since 1950 its growth started
speeding up. During 1980-1989, oil production levels
stabilized and since 1989 we observe steady growth. Hence
the stages: first stage from 1859 to 1950, second stage from
1950 to 2000 and third stage from 2000 to 2011.
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V13 npeacTaBneHHOro rpadvika BUAHO, YTO POCT A06bIHN
yrnesonoponos Ao 1950 roga ABnsgeTcs nnaBHbIM, HO

¢ 1950r. ee pOCT Ha4MHaAET YCKOPATLCS, YBENMHMBAACH
KavK[oe AeCATUNETVE B FEOMETPUHECKONM Nporpeccun. B
nepuop ¢ 1980r. mo 1989r. nponcxoguT cTabunmaaums
YPOBHS 006bI4M HePTH, a ¢ 1989r. HabnopaeTcs
cTabunbHbI pocT. OTctoaa 1 aTanbl: NepBbii ¢ 1859 roga
no 1950roga, sTopou atan ¢ 1950 roga no 2000 rog, v
Tpetvin 3Tan ¢ 2000 roga no 2011 rog,

Mep.blit 3Tan

B naHHOM neprofie NpomnsoLLio MHOMO 3HaYUTENbHBIX

OTKPbITU B HAyKe 1 TEXHVKE, KOTOPbIE BMOCNEACTBIN

Chbirpani OrPOMHYHO POJIb B PasBUTUM HEdHTEra30BOIro

nena. Hanbonee 3HaqMMbl U3 HAX:

» Bbiwna B cBeT padtota A.l'. Kpbinosa «Hay4Hble OCHOBbI
pa3paboTKM HEPTSHbIX MECTOPOXOEHNI», OTa padboTa
Chirpana Kto4eBYO POSib B CO30aHUN CaMOCTOATENBHOM
06nacTu HaykM O paspaboTKe HeDTAHbBIX
MECTOPOXXOEHI;

» 3anoeHbl 1 chOPMUPOBaHbI HOBbIE HayKM -
hrsmKa HePTAHOrO 1 ra30BOro MnacTa, NoA3eEMHas
rMMapoanHaMMKa, paspaboTka HeDTSHBIX M Fra30BbIX
MECTOPOXAEHUN, TEXHVKA U TEXHONOMMS AOObIMM HETN
v rasa [3];

» OCyLLECTBNSAOTCA NMePBble MOMbITKA
MOENMPOBaHMS Pa3paboTKN HEMDTSHBIX MIacToB
— anekTpomogenvposaHve (M.M.Benatw);

»  BbIOBUHYT KOMMNEKCHbBIM MPUHLIMA PELLEHNS
METOOMHECKMX 1N MPUKNAAHbIX 3a4a4, C MpUBeYeHnemM
07191 9TON Lienu TpeX oTpacien 3HaHWin — MPOMbICTIOBO
reonioruu, Noa3eEMHON MMapPOAVHAMVIKKA, OTPaCNEBON
SKOHOMVIKY;

» OpraHnsoBaHo bropo paspaboTki HeDTAHbIX
MECTOPOXAeHW. Bropo paccmaTpreBano paspaboTky
3aNeXeN, MECTOPOXKAEHNIA 1 UX FPYMMY, Kak
KOMMIEKCHYIO Mpobnemy;

» COBEPLLEHCTBYETCHA OYPEHNE CKBAKMH, yOapHbIN
€crnocob 3aMeHSsIETCS POTOPHbBIM, a 3aTeM TYPOUHHbBIM.
PagpabatbiBatoTCsA HOBbIE CMOCOObLI MOPOA0PA3PYLLEHNS]
(anexTpobyp, B3PLIBHOE DypeHMe);

» [puMeHsieTcst hoHTaHHas apmarypa, os
TPaHCMOPTUPOBKM HEDTY MCMOMB3YIOTCA TPYObI,
nosiBNsSieTCA ra3nMdTHbI cnocod aodbikm. CosnaeTcs
HOBAas TEXHVKA A1 SKCrlyaTauyin CKBaXKUH
(GUH, LLUMH);

» [lep.bin PN nposeneH B CLLIA (1947r1);

» CosgaHa nepeast Bbl4MCIMTENbHas MalUnHa (1946 .
CLUA, 1949 r. AHrnmns);

» OTKPbIT PS4 KPYMHBbIX MECTOPOXAEHWI, BOT HEKOTOPbIE
13 Hux: CaynoBckast Apasust (Anb-I"aBap, 1948r.,
3anacbl 20 mnpa. T.; Abkank, 1940r., 3anacsl 1,9
MIPA.T.; Katnd, 1946r., 3anacel 1.5 mnpa,T.). Mekcunka
(HmkoHTenek, 1926r., 3anacel 22,1 mnpa.T.). Kysent
(BonbLon bypran, 1946r., 3anacb! 13 MAPA.T.).
Benecyana (LLenbth Bonveap, 1917r.. 8,3 mipa,T.).
Poccus (PomalukuHekoe, 1948r., 5 mnpa.T.) [4].
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First stage

During this stage, many significant discoveries were made

in science and technology, which later played a vital role

in the development of the petroleum industry. The most

significant ones are:

» “The Scientific basis for development of oil deposits” by
A.P. Krylov, was published. This work played a key role
in the creation of a separate field of science for petroleum
production;

» Foundations were laid and new sciences were formed —
the physics of oil and gas reservoirs (reservoir
engineering), subsurface hydrodynamics, development of
oil and gas deposits, technology and engineering for oil
and gas mining [3];

» First attempts were made at modeling petroleum
reservoirs — electromodeling (P.M. Belash);

» A complex principle was set up for the resolution of
methodological and applied problems; three
departments of knowledge were used for this purpose
— field geology, subsurface hydrodynamics and industrial
€economics;

» The Oil deposit development bureau was established.
The bureau examined the development of fields and
deposits and groups of deposits as a complex, over all
problem;

» Well drilling techniques were advanced, percussion
drilling was replaced with rotary drilling and then
with turbo-drilling. New methods of rock crushing were
developed (electric drilling, explosion drilling);

» The Christmas tree came into use, pipelines were used
for oil transportation, and the gas-lift production method
was introduced. New equipment for well operations was
developed (ECP, RP);

» First hydraulic fracture was performed in USA (1947);

» First computing machine was developed (1946 in USA,
1949 in UK);

» A number of large deposits were discovered, some
of them are: Saudi Arabia (Al-Ghawar, 1948, 20 bin.t.;
Abgaig, 1940, 1.9 bin.t.; Qatif, 1946, 1.5 bin.t.). Mexico
(Chicontepec, 1926, 22.1 bin.t.). Kuwait (Big Burgan,
1946, 13 bin.t.). Venezuela (Costa Bolivar, 1917,

8.3 bIn.1). Russia (Romashkinskoye,
1948, 5 bin.t.) [4].
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CpenHas CTOMMOCTb 6appens HehTu B paccMaTprBaeMoM
nepunoae coxpaHsnack Ha ypoHe 20 0osn./bapp., ToNbKo
B Ha4asbHbI Mepuof ¢ 1861r. no 1876r., npoucxoamnm
n3meHeHus B amanasoHe 10 — 110 gonn./6app. (kypc
2008r.).

Bropoit aTan

Ha BTOpoM aTane Obiny NpoaoMKeHbl PadoThbl,

dyHOAMEHTabHBIE OCHOBbI KOTOPbLIX OblN 3a10XEHbI B

MepBOM MepUoLE.

»  PelleHne npobnemM cBa3aHHbIX C PaspaboTKON 3anexxen
CO CMELLIaHHbIM PEXKMMOM (BOAOHAMOPHbIA 1 PEXKIM
pPaCTBOPEHHOMO rada), CyLLECTBEHHO NPOABUHYIUCH
Brepen;

» 3Ha4ATENbHOE Pa3BUTUE MONYHMIM CUCTEMBI
pa3paboTkn (0BOCHOBAHO BHYTPUKOHTYPHOE
3aBOAHEHVE C Pa3pe3aHNEM 3aexXn psaaamim
HarHeTaTeNbHbIX CKBEDKMH);

» 3aBOOHEHME CTA/I0 OCHOBHBIM METOAOM BO3OENCTBISA
Ha 3anexu;

» [ony|mnmn passuTie TensoBble (3akadka B niacT
TEMSIOHOCUTENS, BHYTPUNIACTOBOE FOPEHNE) U (DN3NKO-
XVMUHECKIE (YrNEPOAHbIE PACTBOPUTENN, ABYOKMCH
yrnepoaa, NovMepHble U MULIENPHO-MOIMMEPHbIE)
METO/Ibl BO3OENCTBMSA Ha MNacT;

» [na pelueHns 3agad puisTpaummn XXUaKocTn B
MOPUCTOW CPeae UCMOMNb30BaNCh YMCEHHbIE METOObI
(MaTemaTn4eckue);

» PaspaboTaHbl METOOVKI OLEHKM NapamMeTpOoB niacTa rno
pesynsTartam rmapoaMHaMNHECKNX UCCNeaoBaHnI;

» (Co3[aHbl TEOPETUHECKME OCHOBbBI MaTeMaT4eckoro
MOLENMPOBaHMS MNacToBbIX cucTtem. Moaenb
HeneTyden HedTu (Bler-Oil model) nnn 6eta-moaent [6];

» Hawwnm lwnpokoe NpUMEHEHNE HOBblE METObI U
KOMMbIOTEPHBIE MPUTOXKEHVA, MO MOAETNPOBAHNIO
pa3paboTKM MECTOPOXAEHNI, padpadoTaHHble B
Hopserumn (STORM, IRAP) (Haldorsen &MacDonald,
1987), Ctemcbopae (SCRF, GSLIB) (Deutsch and
Journal, 1992), IFP (Heresim) [7];

» Bbllen pernaMmeHT Mo NPOeKTUPOBaHMIO pa3paboTKM
MECTOPOXOEHWM, B KOTOPOM Obifia NOCTaBneHa
3a4a4a NOCTPOEHNS TREXMEPHbIX FEOIOMMHECKIX U
MOpPOANHaAMHECKX Moaenen (1996r.). Bonbluyto posb
B pa3BUTUN MOOENMPOBaHMSA B AaiIbHENLLIEM, Cbirpasio
nocTaHoBeHNe LieHTpanbHOM KOMUCCUM MO
pazpaboTke O HEOOXOANMOCTY NOCTPOoeHUs 3D
Fe0NOMMHYECKMX Y MOPOAVHAMUHECKNX MOAENen npu
CO30aHU NPOEKTOB PaspaboTku [7];

»  3aoXeHbl METOANYECKME OCHOBbI pacyeTa NapameTpoB
pa3paboTKM MECTOPOXAEHNST C MPUMEHEHNEM
BEPOSATHO-CTATUCTUHECKMX MOAENeN. BOSHUKIIM 1 cTamm
pa3BMBaTLCS MOAENM TPELUMHOBATBIX 1 TPELIMHOBATO-
MOPUCTBIX HE(PTEHACHILLIEHHBIX N1aCTOB;

» PasBrBaMCb METOABI HEMOCPEACTBEHHOIO y4eTa
HEOOHOPOAHOCTEN MPY PUNBETPALMN XXNOKOCTA B
HeTHAHbIX Mnacrax;

» PaspaboTaHbl METOAVKN MPUMEHEHNSI BEPOSITHO-
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The average price for a barrel of oil during this stage
remained around $20/barrel and only during the initial
period between, 1861-1876, were there price fluctuations
in the range of $10-110/barrel (exch. rate of 2008).

Second stage

During the second stage, the technologies and processes

that were started in stage one continued to be developed:

Significant advances were made in resolving the problems

related to development of combination drive reservoirs

(solution gas and water);

» A number of well development methods advanced
significantly (the line drive water injection method was
established);

» Waterflooding became the main method of reservoir
development;

» Thermal (injection of heat, fireflooding) and
physicochemical (carbon solvents, carbon dioxide,
polymers and micellar-polymer) methods of reservoir
stimulation were developed;

» Numerical (mathematical) methods were used to
calculate problems related to filtration of liquid in porous
mediums;

» Methods of formation evaluation based on hydrodynamic
research data were established;

» A theoretical basis was laid for the mathematical
modeling of reservoir systems. Non-volatile oil model
(Bler-Oil model) or beta-model [6];

» Computer software for reservoir modeling was
developed in Norway (STORM, IRAP) (Haldorsen
&MacDonald, 1987), Stemforde (SCRF, GSLIB) (Deutsch
and Journal, 1992), IFP (Heresim) [7];

» Regulations for deposit development design were
enacted, formulating the problem of creating geological
and hydrodynamic 3D models (1996). A resolution of
the Central Development Commission that stipulated
the necessity of geological and hydrodynamic 3D models
during the reservoir development design. This played a
major role in further development of reservoir
modeling [7];

» The method for calculating deposit development
using probability and statistical models was laid. Models
of fractured and crack-porous oil saturated reservoirs
emerged and developed;

» Direct methods for the consideration of heterogeneity for
reservoir fluid filtration started developing;

» Probability and statistical methods for oil and gas
production operations were developed, along with
the application of synergetics for modeling of oil and gas
production [8];

» Wide application of new technologies, materials and
equipment for deposit exploration and development;

» Advances in computing equipment;

» A special design bureau was established for the design,
research and implementation of rodless pumps (SDB
RP). Founder — A.A. Bogdanov (1950);

> Jet pumps (1969), screw pulsers (1980) and diaphragm

v
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CTaTUCTUYECKNX METOLOB B NPaKTUKe HedhTe- U
ra3onobblve, a Takxke METOOVKN MPUMEHEHUS
CUHEPIreTUKM MpY MOOENMPOBaHN MPOLECCOB HedhTE- 1
rasonobbive [8];

LLINPOKO MPUMEHSAOTCS HOBblE TEXHOMOMW, MaTepuabl
1 0bopyaoBaHve, NPy passedke 1 paspaboTke
MECTOPOXOEHN;

[MNonyynna pasBuThe BbIMUCTIUTENBHAA TEXHUKA,;
Co30aHo 0CcOB0Ee KOHCTPYKTOPCKOE BHopOo Mo
KOHCTRYMPOBaHWNIO, NCCNEOBaHNIO U BHEOPEHWIO
BeciTaHroBbix Hacocos (OKB BH). OcHoeatenb
A.A.BorpaHos (1950r.);

[Mpy SKCRyaTauuin CKBaDKMH UCMONB3YETCHA CTPYMHbIE
(1969r.), BuHTOBbIE (1980r.). AMahparMeHHble HacoChl,
paspaboTaHa TEXHOMOMVS «TaHOEM>

(BUH+cTpynHbIM Hacoc);

TeopeTndeckn o6ocHoBaHO nposeaeHve PN s CCCP
Xpuctmanosuy C.A. XKentos KO.IM. 1953r.);

[MepBble NOMbITKM MPUMEHEHWS aBTOMAaTU3NPOBaHHbIX
CUCTEM YNpPaBneHUs Ha HehTENPOMbICTax
AsepbanmkaHa (1951-1952r., He ycnewHbl) [9];
YTBEPKAEHBI OCHOBHbIE MOMOXKEHWS MO OBYCTPONCTBY
1 aBTOMaTU3aLnmn HedpTerasogobbIBarOLLMX
npegnpuatun (1968r.) [9];

OTKPBIT PAn, KPYMHbIX MECTOPOXXAEHWA, BOT HEKOTOPLIE
13 Hux: Caynosckas Apasus/KyeenT (CadaHus-
Xadbmxn, 1951r., 3anack! 11 mnpa.T.), Cayoosckas
Apasus (MaHuda, 1966r., 3anacsl 3,7 Mnpa,.T., XypaWnc,
1963r., 3anacsbl 2.7 MnpA.T., LLanba, 1956r., 3anachl
2,4 mnpa.T., 3ynyd, 1965r., 3anacel 2 MApA.T., beppw,
1964r., 1,9 mnpa.T., Aby-Cadm, 1966r., 1 mnpa,T.).
OADS (BepxHuin 3akym, 1969r., 3anach!

8,2 MnpA.T., HwkHmin Sakym, 1965r., 3anacsl

2,5 Mnpa.T.). Kutan (HaumH 1959r., 3anachl

6,3 mrpa.T.). CLUA (Mpyoxo Ban OparioH, 1969r.,
3anacsl 3,5 mnpa,.T.). Mekcuka (Mpynna KaHtapern,
1971r. 3anacel 5,7 mnppa.T.). KagaxctaH (TeHrna, 1979r.
3anacbl 3,1 mnpa.T). Poccua (CamoTnopcekoe, 1965r.,
3anachbl 7,2 Mnpa.T., MNpnobckoe, 1982r., 5 mapa,T.) [4].

3a yKkasaHHbI Mepurog, LieHa 0aHOro 6appenst HedpTn
MeHsNach B pasHbIx arnanadoHax. 1950r. — 1970r. cpeaHas
LieHa cocTasuna 18gonn./6app., 1970r. — 1986r. ueHa
Bblpocna o 100 ponn./6app. v ynana oo 27 gonn./6app.
C 1986r no 2000r. cpenHss LeHa cocTasuna 274ons./
Gapp. (kypc 2008r.).

TpeTwit 3Tan

Ha paHHOM aTane npogos/mKaroTcs paboTbl Mo
COBEPLLEHCTBOBAHMIO MPOLIECCOB pa3paboTku
MECTOPOXAEHWN HePTK 1 rasa.

»

82

BenyTca getanesHble ccneaoBaHust B 06nacTu
reoniornn, reousnKK, ra3orMapoaHaAMMNKMAL
PaspabatbiBaroTCa METOOVKM aHaNM3a MPOMbICTIOBbLIX
OaHHbIX, METOOVIKM MO OLEHKM 3anacoB. bbIcTpo
pPa3BMBAKOTCS METOObI YBENMHEHMA HEDTEOTAA M
MNacToB (TennoBble 1 PUSMKO-XMndeckmne MYH), kak B

ROGTEC

pumps were used for well operations, “tandem”
technology was developed (ECP+jet pump);

Theoretical substantiation of hydrofracturing in USSR
(Khristianovich S.A., Zheltov Y.P., 1953);

First attempts at using automated management systems
for oil production in Azerbaijan (1951-1952, not
successful) [9];

Principal provisions for field construction and automation
of oil and gas production enterprises were approved
(1968) [9];

A number of large deposits were discovered, including:
Saudi Arabia/Kuwait (Safaniya-Khafji, 1951, 11 bin.

t.), Saudi Arabia (Manifa, 1966, 3.7 bin.t., Khurais, 1963,
2.7 bin.t., Shaybah, 1956, 2.4 bin.t., Zuluf, 1965, 2 bin.
t., Berri, 1964, 1.9 bin.t., Abou Safi, 1966, 1 bin.t.). UAE
(Upper Zakum, 1969, 8.2 bin.t., Lower Zakum, 1965,
2.5 bIn.t.). China (Datsin, 1959, 6.3 bin.t.). USA (Prudhoe
Bay Orion, 1969, 3.5 bin.t.). Mexico (Cantarell Group,
1971, 5.7 bin.t.). Kazakhstan (Tengiz, 1979, 3.1 bin.t).
Russia (Samotlorskoye, 1965, 7.2 bin.t., Priobskoye
1982, 5 bin.t.) [4].

The price for a barrel of oil during this stage had fluctuated
within a number of ranges. In 1950 — 1970, the average
price was $18/barrel, in 1970 — 1986 it has gone up to
$100/barrel and then dropped to $27/barrel. In 1986

— 2000, the average price was $27/barrel (exch.rate of
2008).

Third stage
During the third stage, the development of technologies to
increase production efficiency continued.

»

Detailed research in geology, geophysics, gas-
hydrodynamics was underway. New methods of field
data analysis and reserves estimation were developed.
Rapid development of improved oil recovery methods
(thermal and physiochemical EOR methods), for separate
wells as well and for entire deposits etc. [10];
Modernization of drilling methods and practices,
development of methods for operations efficiency
assessment and equipment performance and condition.
Quality of driling fluids and cement slurries increased.
Advancements in telemetric system, first applications of
side-tracking and multilateral drilling etc. [10];
Advancements in well surveying methods, new methods
for water production restraining (WPR), usage of
polymers, remedial cementing operations (RCO).
Implementation of thermal pressure chemical methods,
acoustic and vibration reservoir stimulation for EOR.
New methods of scaling control and paraffin control are
implemented. Various types of analyses are developed
and implemented (for development, technology efficiency
etc), application of coiled tubing etc. [10];

In 2006, at Priobskoye ail field (Rosneft), “Newco Well
Service” company had performed hydrofracturing (HF),
864 tonnes of proppant were injected into the formation
(standard volume is 30 t);

www.rogtecmagazine.com
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MacLUTabe CKBaXKVH, Tak 1 B MacLuTabe
MeCTopOXXaeHus B uenom 1 T.4. [10];
MoOepHU3NPYKOTCSt MPOLIECChI 1 TEXHONOMN

OypeHms, padpabaTbiBatOTCs HOBbIE METOANKM OLIEHKM
3(hPEKTUBHOCTIN PabOThI 1 TEXHNYECKOO COCTOSHUS
obopynoBaHvs. [oBbILLAETCA Ka4ECTBO PaCTBOPOB
NCMNOMNb3YEMbIX MPY BYPEHIN, Ka4ECTBO TaMMOHaKHBIX
pacTBOpPOB. COBEPLLEHCTBYETCA TENEMETPNYECKAS
cucTeMa, MPOBOAATCH PaboTbl MO BYPEHMIO BOKOBbLIX
CTBOJIOB U MHOMOCTBOJTbHBIX CKBaXKMH 1 T.4. [10];
YydwatoT METOANKN UCCNEAOBaHNST CKBADKH,
NPUMEHAOTCS HOBblE METObI OrPaHNYEHNS
BogonpuTokos (OBI), ¢ npuMeHeHremM NomMMepPoB,
TaKKe TEXHOOMM PEMOHTHO-U3ONALIMOHHBIX

paboT (PVP). BHegpsitoTcst TepMOBapOXMMUHECKNE
MeTObl, METOABI aKyCTUHECKOrO 1 BUOPOBO3AENCTBUA
0715 NOBbILLIEHNST HehTEOTAAYM NNacToB. BeogaTca
HOBble MeTOAbl 6OPLOLI C CONEOTNOXKEHMEM 1
napadHOOTNOXKEHMEM. PaspabaTtbiBatoTCA U
BHEOPSIOTCS pas3niyHble BAbl aHaM30B (pa3paboTku,
3(PHEKTUBHOCTU MPUMEHEHUS TEXHONOMMA U T.4.),
HaxoaaT NpuMeHeHnst Mbkne HKT n T.4. [10];

B 2006 rogy Ha NprobCckoM MECTOPOXKAEHNM
(Komnanust «<PocHedTb»), komnarmen «Newco well
Service» BbIn NpoBeaeH rnapopaspsis nnacta (FPr), B
nnacT 6b110 3aka4aHo 864 TOHHbI MPonaHTa
(cTaHpapTHbLIN 06bem 30T.);

LLInpoko BHeOpsitOTCA HOBblE MOAUMDUKALAM
LEEHTPOBEXXHbBIX HACOCOB (hrpmMm «AnHac», «<REDA»,
«BopeL»), 060pyAOBaHHBIX AaTYNKaMN OABMEHNS

1 TeMnepaTypbl. M3rotaBnmeatoTCs 1 UCMOMNb3YHOTCA
ManorabapuTHbIe HAcOChI (3 1 2 rpynm), ABYXBUHTOBbIE
NOrpy>kHble MyfbTUda3HbIe HACOCHI, BEHTUSIbHbIE
anekTpoasuraren. MNpUMeHAIOTCA HTENNEKTyalbHble
CTaHUMM ynpaBneHnst «<HoOBOMET», «DNEKTOH.
BHepsoTCa BbICOKOTOUHbIE CUCTEMBI MOTPY>KHOM
TenemeTpum ans YOLH, sHeprocbeperatoLLve
TEXHOMOMM, METObI ANArHOCTVKM OJ151 OLIEHKM pecypca
obopynoarua [10];

BenyTca pa3paboTkm MpoMbICIOBOro 060pya0BaHNs C
NPUMEHEHMEM HOBbIX MaTepuanos (HUTUHON);

[Mpw sKCnyaTaumin CKBaXKNH MCMOSB3YIOT KianaHb!-
oTcekaTenn, 0bopyaoBaHne pa3nenbHON Oo0bIHN U
3axadku [11]. CyLuecTBytOLLASA 3anopHasa apmaTypa
VMEET PYHHOM 1 MEXaHNYECKUI NpmBOab;
MoOepHU3NPYIOTCS CUCTEMBI YNPaBAEHNS NPOoLIeCcCamm
MOArOTOBKMN HedTUN, BHEAPSAOTCS CUCTEMbI YpaBeHNs
NoAroTOBKOW HEPTU B aBapUNHBLIX CUTyaLNAX.
VicnonbaytoTcst umdpoBble AaTYUKN OaBAEHVS U
Temneparypbl, CKOHCTRYUPOBaH
MynbTUHenponpoueccop, ana ACY Tl HedhTerazoBoro
KOMMJIEKCa;

BHeOpsaeTcst TeXHONOMS HTENNEKTYasbHbIX
BNEKTPUHECKMX CETEN HA HeTEA0ObIBAOLLMX
NPeanpUATUSX, CUCTEMbI aBTOMATU3aUMN YNPaBIeHNs
TEXHUHECKMM COCTOSHNEM TEXHONOMMHECKOrO
0bopyaoBaHKs, METOApI CUCTEMHOMO aHan3a B
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Wide implementation of new designs in centrifugal
pumps (“Alnas”, “REDA”, “Borets”), equipped with
pressure and temperature gauges. Manufacturing and
application of small pumps (3 and 2 group), two screw
submersible multiphase pumps, ac electronic motors.
Implementation of smart operator stations: “Novomet”,
“Electon”. Introduction of high-precision submersible
remote measurement systems for ESP; new energy
saving technologies and diagnostic methods for
estimation of equipment life [10];

Development of field equipment using the latest
materials (Nitinol);

Usage of shutdown valves in well operations; application
of separated production and injection methods [11].
Existing check valves are equipped with manual and
mechanical drives;

Modernization of oil treatment management systems,
introduction of emergency situations oil treatment. Usage
of digital pressure and temperature gauges, development
of multi-neuroprocessors for computer-aided
manufacturing of petroleum production facilities;
Implementation of smart power grid technology for oil
production facilities, systems for automated management
of production equipment, systems analysis methods
used to resolve complex technical problems [10];
Advances in computing equipment and software
(calculating, storage and processing of field data);

Wide implementation of modeling software for oil and
gas deposit development (ROXAR, PETREL,

ECLIPSE) [11];

“Guidelines for the development of permanent geological
and technological models of oil and gas deposits” issued
(2000) [11];

“Recommended practices for the creation of permanent
geological and technological models of oil and gas
deposits” are approved (2003) [11];

Problems of production engineering during the
development and maintenance of geological
hydrodynamic models, reserves estimation and reservoir
engineering are being resolved [10];

A concept of mathematical modeling for reservoir
systems based on a streamlined method is

developed [10];

Possibility of using wireless management systems at
processing facilities is examined [13];

Wireless geophysical control method for producing
formations is developed [14];

Smart wells technology for underground gas storage
facility is tested [15];

Integrated modeling — practical implementation of “Smart
field” concept. Global approach to asset

management [16];

Remote deposit development technology is

proposed [17];

“Smart field” projects are implemented: “TNK-BP” [18],
“Rosneft” [19], “SPD” (Salym Petroleum Development)
[19], “Tatneft”, “LUKOIL”", “Surgutneftegaz”, “Slavneft”.

www.rogtecmagazine.com
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peLLeHnn 3aa4 ynpaBneHms CIOMXHBIMU TEXHUHECKMN
cuctemamm [10];

» COBEPLUEHCTBYETCS BbIMUCNTENBHASA TEXHMKA U
nporpaMMHoe obecredeHe (MporpaMmbl 418 PacHETOB,
XPaHeHVs 1 06paboTKK MPOMBICIOBOM MHbopMaLMn);

» LLInpoko BHeApsAETCA NporpaMMHOE obecrnedeHme ang
MOZEMPOBaHNA Pa3padboTK HEPTAHBIX 1
razoHedTsHbIX MecTopoxxaeHun (ROXAR, PETREL,
ECLIPSE) [11];

» Bblwen «PernameHT no co3gaHnio MOCTOAHHO-
OENCTBYIOLLIMX FE0NOro-TEXHOIOMMYECKX MOAENEN
HeTAHBIX 1 rA30HEPTAHBIX MECTOPOXAEHWN»

(2000r.) [11];

» YTBEPKAeHbI «MeToan4ecKme pekomeHaaLmm
MO CO3[aHMI0 MOCTOSIHHO AENCTBYHOLLMX Fe0oro-
TEXHOJIOMMHECKX MOLESEN HEPTAHBIX 1 ra30HETAHBLIX
MecTopOXaeHun» (2003r.) [11];

» PeluatoTcsa npobnembl opraHMsaumm Npon3BoACTBa
MpPY MOCTPOEHUN 1 COMPOBOXOEHMN FE0N0Oro-
MMOPOANHAMUHECKMX MOOENEN, MOACHETE 3aNacoB
1 MPOEKTUPOBaHME pa3paboTky HedhTera3oBbix
mMecTopoxaeHuin [10];

» PaspaboTaHa KOHLeNnums MaTeMaTn4eCckoro
MOENMPOBaHMS MNacTOBbIX CUCTEM Ha 6a3e MeToaa
NmHWn Toka [10];

» PaccMoTpeHa BO3MOXHOCTb MPUMEHEHNS
TEXHOMOMMIM 6eCMPOBOAHBIX CUCTEM YMPAaBNEHNS Ha
nepepabatbiBaroLLVX NpeanpusaTusax [13];

» PagpaboTaH MeToq 6ecrnpoBOAHOIrO reothn3nHECKOro
KOHTPOMSA paboTbl MPOOYKTVBHbLIX NacToB [14];

» /ICMbITbIBAETCA TEXHOMOMMA NHTENNEKTYaSTbHBIX
CKB2XXMH Ha NOA3EMHOM XPaHULLE
raza [15];

» VIHTerpnpoBaHHOE MOOENMPOBaHVE — MPaKTNYecKas
peansauma KoHUeNnumn «/IHtennexkTyansHoe
MeCTopOXAeHVE». [ NobanbHbI MOAXOA K YNPaBIeHo
akTvBamn.[16];

» [pepnaraeTcs TEXHONOMMS OUCTaHLMOHHOIO
yNpaBneHns pas3paboTKoN MeECTOPOXXAEHUA [17];

» [NpaKTn4ecKn, BHeOPEHbI MPOEKTb! «/IHTEeNNeKTyanbsHoe
MecTopoxaeHue» - « THK-BP» [18], «<PocHeTb>
[19], «SPD» (CanbiM MeTponeym [eBenonMeHT)

[19], «TaTHedTb», «JTIYKOWST», «CypryTHedTeras»,
«CnaBHeTb». B OCHOBHOM BCe MPOEKTLI CBA3aHb!
C YOaIeHHBIM MOHUTOPUHIOM U YMPaBIEHNEM
000bIBAIOLLIVIMUN CKB2XXMHAMU;

» OTKPBIT psif, KPYMHbIX MECTOPOXXAEHWUIN: Bpasunms
(Kapuoka Cyrap Jload, 2008r., 3anacbkl 11 mapa.T.),
KasaxcTtaH (KawaraH 3anagHbii, BoctouHbI 1 KOro-
3anagHbii, 2000r., 3anackl 6,4 Mnpa.T.), VipaH
(®eppoyc, 2003r., 3anacsk! 4,9 mnpa,T., HawTe-AbanaH,
2001r., sanacbl 4,1 MnpAa.T., AgasapaH 2003r.,

3 Mnpa.T.) [4].

CrommocTb Bappens HedbTV 3a AaHHbIA Nepros
3HAYUTENBHO YBENMYMMack OT 27 Ao 79 ponn./6app. B
2011 roay oHa Bbipocna oo 100 gonn. [4].
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Essentially, all of the projects are related to remote
monitoring and producing wells management;

» A number of large deposits were discovered: Brazil
(Carioca Sugar Loaf, 2008, 11 bin.t.), Kazakhstan
(Kashagan West, East and South-West, 2000, 6.4 bin.t),
Iran (Ferdous, 2003, 4.9 bin.t., Dasht-e-Abadan, 2001,
4.1 bin.t., Yadavaran, 2003, 3 bin.t.) [4].

The price of a barrel of oil during this time had grown
significantly from $27 to $79/barrel. In 2011, it went up to
$100 [4].

A considerable contribution to development of petroleum
industry had been made by: D.l. Mendeleev, A.M. Butlerov,
[.M. Gubkin, V.G. Shuhov, A. Darsey, L.S. Leybenzon,

V.N. Shchelkachev, S.A. Khristianovich, I.N. Strizhov,

A.P. Krylov, A.H. Mirzadzhanzade, F.A. Trebin, B.B.

Lapuk, I.A. Charmyj, Muskat, Wyckoff, Botset, Leverett,
M.M. Glogovsky, M.F. Mirchinka, I.M. Nikolaevsky, P.J.
Polubarinova-Kochina, A. Konshin, R. Armold, R. Andersen,
Rekva, S. Charnotsky, K.BIil, J. Lewis, V. Kotler, M.V.
Abramovich, V.V. Bilibin, M.M. Tikhvinsky, .M. Muravyov,
AN. Dmitriyevsky, F.S. Abdulin, V.M. Muravev, S.K.
Gimatudinov, J.V. Vadetsky, H. Aziz, E. Settari, H.F. Azizov,
AN. Drozdov, P.D. Lyapkov, K.R. Urazakov, V.V. Andreyev,
V.P. Zhulayev, V.N. lvanovsky, V.I. Darishchev, A.A.
Sabirov, S.I. Ilvanov, Y.P. Zheltov, I.T. Mishchenko, S.N.
Zakirov and K.S. Basniev.

Having analyzed the stages described above, we can
determine the most rapidly developing trends in the future:
A lot of attention is being paid to 3D modeling (regulations
and guidelines issued for modeling, modeling software such
as “t-Navigator” is developed, some extended work on

the creation of mathematical models for specific problem
resolution etc.).

Hydrofracturing, which emerged as far back as in 1947 in
USA, has been substantiated and accepted as an efficient
EOR method. The potential opportunities for companies
performing HF are large. There are many ways to apply this
method (interval, powered etc), and therefore it has many
potential perspectives, especially considering that a lot of
reserves are deposited in formations with low porosity and
permeability properties.

Since 2000, many new technologies related to stage
development equipment (dual injection operation and dual
zone production) have been developed. This is due to the
fact that simultaneous development of objects is prohibited,
while this equipment makes it possible and thus increases
oil production.

Many new technologies aimed at water production
restraining (WPR) and remedial cementing operations
(RCO) have been developed, mainly due to high watering of
wells. Up until the 1990s, few of these works were carried

www.rogtecmagazine.com
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3HaunTeNbHbIN BKNAL, B pasBuTie HepTerasoBoro gena
BHecnv: O.M1.MeHgenees, A.M.ByTnepos, V.M.I'yOKuH,
B.I".LLlyxo., A.dapcu, J1.C.JlenbeHsoH, B.H.LLlenkades,
C.A. XpuctmaHoswud, V1.H.Ctpwxos, A.lN.Kpbinos,
AX.MwupsapkaHsage, P.A.TpebuH, b.6.J1anyk,
.A.HapHbin, MackeT, Bukos, boTtcert, Jlesepetr,
M.M.T"norosckuin, M.®.MupunHka, N.M.Hukonaesckun,
M.4.MNonybapuHosa-KounHa, A.KoHwuH, P.ApHOMBA,
P.AHgepceH, Peksa, C.HapHoukun, K.bunb,

k. Jbtone, B.Kotnep, M.B.A6pamosny, B.B.BrunmbuH,
M.M.TuxeuHcku, 1.M.MypabeB, A.H.[Omutpresckuia,
@.C. AboynuH, B.M.Mypasbes, LL.K.'mmaTtyanHos,
KO.B.Bageukun, X.Asunz, 9.Cettapu, X.0.A31308B,
AH.Oposnos, MN.0./1ankos, K.P.Ypa3sakos, B.B.AHapees,
B.M.XKynaes, B.H.ViBaHoBCKMI, B.WN.OapuiLes,
A.A.Cabupos, C./.MeaHoB, tO.IM.XKenToB, . T.MuLLEHKO,
C.H.3akmpos, K.C.bacHres n gp. [1,2,3,5].

AHaMM3Mpya NPeAcTaBNeHHbIE BbilLE STarbl MOXHO
OnNpeaen1Tb HampaeeHnst, KoTopble OyayT pa3BnBaTLCS
Hanbonee GbICTPO B ByayLLEM:

OudeHb 6onbLLoe BHMaHWe yaenseTtcsa 3D
MoAenMpoBaHNO (BbIHyLLLeH pernamMeHT, MeToan4eckmne
peEKOMeHJALIM MO CO3aaHMI0 MOAENEN, BEAYTCS
paspaboTKX NPOrPaMMHbIX MPOOYKTOB Mo
MoaenmpoBaHmto «t-Navigator», MmaclTabHasa paboTa
Mo CO30aHMI0 MaTeMaTU4ecKx Moaenen ans peLleHms
crneumanMcTamm npakTU4eckyx Npobnem u T.4.).

['vopasnudeckuii paspbis nnacta (Pr1), nossreLLencs
eule B 1947 rogy CLLIA, 060CHOBaH 1 npusHaH
3(hHEKTMBHBIM METOAOM NHTEHCUDVKALMM OOObIHM.
[NoTeHUMasibHbIE BO3MOXHOCTM KOMIMaHUA MPOBOASLLMX
[P, Benvkn. TeXHONOMMN NPOBEAEHNST MHOMO
(NovHTEPBaNbHBIM, MOLLHBIV 1 T.4.), NTOSTOMY NPOBEAEHME
ero B nepcrekTnee 6yaeT adhdexTBHbIM. Tem 6onee
YTO 3HAYUTENBHOE KOMMHECTBO 3anacoB COCPEAOTOHEHO
B KONNIEKTOPaxX MMEKLLMX HN3KME DUNbTPALMOHHO-
EMKOCTHbIE CBOMCTBA.

HaunHas ¢ 2000 roga, nosiBrnoCL MHOMO TEXHOMOMN
CBSI3aHHbIX C 060PYA0BaHMEM PA3AEbHOM SKCMTyaTaumm
(OP3 1 OPL). 31O 0OYCNOBMEHO TEM, YTO COBMECTHAs
pa3paboTka 06BHEKTOB 3arnpeLLeHa, a ykaszaHHOoe
obopyaoBaHve No3BOMSET 3TO AeNaTb, TEM CamMbliM
MPUHOCUT AOMNONHUTESNBbHBIA MPUPOCT 400bIHK HEDTW.

[NosIBUNOCE MHOMO TEXHONOIMM HanpaBeHHbIX Ha
orpaHnyeHne sogonputokos (OBI) n nposeaeHve
PEMOHTHO-M30/1SLUMOHHBIX paboT (PNP), 4To cBA3aHHO

C BbICOKOW 06BOAHEHHOCTLIO ckBavkMH. []o 1990 ropa
BonbLLoro 06bemMa AaHHbIX BUOOB PaboT He MPOBOAMIOCEH,
HO MCX0O4 M3 TOro YTO 3a MOCNedHVe ABa roga ux
KOMMYECTBO BbIPOCSIO, B HacTHOCTV No CaMOoTopY, MOXXHO
FOBOPUTL O MEPCMEKTUBHOCTU 3TUX METOOOB.
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out, but considering their growth over the last two years,
in Samotlor in particular, the perspective potential of these
methods has to be mentioned.

For all of the above stages of oil and gas development, the
implementation of modern technologies in the oil and gas
sector is at the top of the agenda, and will continue to be
so in the future.

The largest number of technology developments and
implementations thereof during the third stage are related
to automated management systems (pressure and
temperature gauges; automation of treatment for oil, gas
and water; smart stations for ESP and RP control; practical
implementation of “smart field” projects; introduction of
smart power grids; remotely controlled check valves;
wireless management systems; development of information
technologies etc). The basis for this process was
established back in 1968. Implementation of all the above
mentioned systems will allow fields to be truly “smarter” in
the future.

In overall summary, the following conclusions could be made:

» Since 1859, scientists and engineers have worked
together to create the scientific basis for hydrocarbon
development.

» Significant results were seen through scientific
disciplines, complex methods and operational experience.

» After the establishment of the initial foundation during the

previous stage, some successful advances in technology
such as hydrodynamics, oil and gas formation physics,
development of oil and gas deposits and engineering of
oil mining have been made.

» The majority of deposits discovered after the 1950s
went into operation using water flooding, which
significantly increased well flow time.

» Between 2000 and 2011, 3D modeling spread widely

» Price of oil increased by $63.5/barrel over 16 years time.

v

v

An increase in the average annual price for oil from $15.5/
barrel (1994) to $79/barrel (2010) was partially related

to the increased cost of its production. This is a regular
phenomenon: as a deposit is depleted, well yield drops
and water production goes up. The constant increase of
liquid production results in higher utilization costs, hence
an increase in the cost of the end product. This can only
be avoided by either cutting operational expenditure

(staff, transport, equipment, liquid utilization etc.) or by
increasing ultimate oil recovery without increasing the water
production. To reduce labour costs, it is necessary to
implement automated systems for production processes
and gradually transit towards “smart field” operations. To
reduce liquid utilization costs, it is necessary to apply water
production restraining (WPR) technologies and run the
remedial cementing operations (RCO) (isolation of watered
intervals and formations, eliminating behind-the-casing
flows). To increase the incremental ultimate oil recovery,

www.rogtecmagazine.com
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YIMH - ycTaHoBKa NoaroToBkM HedTu (HedbTerasoBbIii cenapartop;
TEXHOOMNYECKIE Y AVHAMUYECKIE Pe3epByapbl);

LTI - yeHTpanbHbI TOBapHbIN Napk (pe3epByapbl TOBapHOW HedTw;
HacacHas CTaHLMs:; y3en ydeTa HedhTw);

YIB - ycTaHoBKa NoaroToBKM Bofb! (Pe3epByapbl MOATOBAPHON BOABI;
HaCOCHbIE CTaHLW);

1 - ynpaBnsiemasi 3aAB/KKa C HATUHOSIOBLIM NMPUBOLOM;

2 - perynmpyembli WTYLEeP C HATVHOMOBbLIM MPUBOLOM;

3 - cHeTUMK BUXPEBOW ybTPO3BYKoBOW (CBY);

4 - HacOoCHbIN O0K (Mepekadka HedT 1 BoApb!).

'M3 - razonepepabaTbiBatoLLIA 32BO[,

HIM - HebTrenposog;

BB - BogoBof;

TCX - Tpy6onpoBOa, CKBaXKVMHHOW >KNOKOCTY;

NC - nyHum cBs3n;

FAM - rygpogvHamm4eckast Moaesib MECTOPOXKOEHWS;

CC - cvicTeMa CKBaXKWH (0ObIBaOLLME 1 HAarHETaTESbHbIE);
Ar3Y - aBTOMaT!3NPOBaHHasA rpyrnoBasi 3aMepHas YCTaHOBKa,;

CY ¢ YNC - craHuus ynpaeneHns SLH ¢ YacToTHbIM MpeobpasoBarenem;

BI - 610K rpebeHku;

BMA - 6510k MECTHOW aBTOMATUKM;

MY - oMCneTYepCKNN NYHKT YpaBneHns;
YY - y3en ydeta Hedpw.

Ha Bcex BblLLenepeqmcieHHbix aTanax Obi akTyabHbIM
BOMPOC BHEAPEHUA COBPEMEHHBIX TEXHOJIOMIN,
MaTepunasnoB, C MPUMEHEHMEM KOTOPbIX CO34aBasIoCh
HOBOe 0bopyaoBaHve. B mepcnekTvBe oHO Toxxe OyaeT
aKTyabHbIM. Hanbonbliee KONMYECTBO paspaboToK

1 BHEOPEHWUI B MOCNEAHEM NMEPUOAE CBS3aHbI C

www.rogtecmagazine.com

YcnosHble o6o3HayennA / Legend

OTP - il treatment plant (gas-oil separator; technological and dynamic
tanks);

CTF - central tank farm (commercial oil tanks; pumping station; custody
transfer meter);

WTU - water treatment unit (produced water tanks;
pumping stations);

1 - adjustable gate valve with nitinol drive;

2 — adjustable bean with nitinol drive;

3 — ultrasonic vortex meter (UVM);

4 — pumping unit (pumping oil and water).

GPP - gas processing plant

OPL - oil pipeline;

WPL — water pipeline;

WFP — well fluid pipeline;

CL - communication lines;

HDM - hydrodynamic model of the deposit;

WS — well system (production and injection);

AGMU - automated group measure unit for gas measuring in oil;
CS with VSD - control station for ECP with variable speed drive;
VM - valve manifold;

LAU - local automation unit;

CR - control room;

CTM - custody transfer meter.

efficient geological and technical measures must be taken
and multi-zone production equipment must be used.

The problem of increasing oil recovery has been there
for a long time and many specialists are focusing their
attention to resolve it. In the future, efficient EOR methods
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B [JOBbIHA

aBTOMATU3MPOBAHHOW CUCTEMOM YNPaBeHNs (OaTHNKN
OABMEHNS 1 TEMMNepaTypbl; aBTOMAaTU3aLMsA CUCTEM
MoAroTOBKM HEPTW, rada 1 BObl; «<UHTENIEKTYallbHbIe»
cTaHuun ynpaenenns YOLH, YLLIMH; npakTndeckoe
BHELPEHWE MPOEKTOB «MHTENNEKTYa/IbHOE
MECTOPOXAEHNE»; <UHTENNEKTYaIM3aLust» SNEKTPUHECKIX
ceTen; ANCTaHUMOHHO-YNpaBigeMas 3anopHas apmarypa;
6eCcnpoBOAHbIE CUCTEMbI YNPaBNEHVS; Pa3BNBAOTCS
VMH(OPMAaLMOHHBIE TeXHOMormMM 1 T.4.). OCHOBbI 3TOrO
npoLecca 3aoxeHb! elé B 1968 roay. BHegpeHne Bcero
BbILLIENEPEYNCNEHHOrO NO3BOIUT CAENaTb MECTOPOXKAEHNE
<UHTENNEKTYaIbHBIM>.

OucTtaHunoHHoe
ynpaBrieHue
paspaboTkoun
MeCTOPOXXAEHUN

Remote manage-
ment of deposit
development

NoaBoas OOLLMIA UTOM MOXKHO CCOOPMYNMPOBaTh

crnenyroLme BbIBOAp!:

» OrpomHas CoOBMeCTHas paboTa yHeHbIX Y UHXEHEPOB,
B nepuog ¢ 1859 no 1950 rogpl no3sosnnna cosnarb
hyHAaMeHTasbHblE OCHOBbI HAYKW O paspadboTke
MECTOPOXOEHWA YrNEBOAOPOOO0B.

» B paboTe Mcnonb30Bamch KOMMIEKCHbIE METOAPI,
CBSA3aHHbIE Kak C 06 beaUHEHNEM HECKOSBKIX
Hay4HbIX HANPaBAEHUN, TaK N OOBEANHEHNEM HAYKN 1
MPOM3BOACTBA HTO A1 CYLLECTBEHHbIE PE3YbTAThI.

» YCneLHO pasBMBatOTCA Takme HayKu Kak NoA3emMHas
rmopoavHammnka, unanka HedTAHOro 1 ra3oBoro
nnacTa, paspaboTka MeCTOPOXXOEHUA HEDTU U ras3a,
TEXHUKA 1 TEXHONOMMS 40BbIMM HEDTU, (DyHOAMEHT
KOTOPbIX 3a/10XKeH B MpedplayLLEM Nneproae.
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will be widely used: thermal and physiochemical methods,
acoustic and vibration stimulation, complex measures such
as RCO and acid treatment, well development control by
limiting or increasing water injection, using huff-and-puff
methods etc.

In tandem with this, we should expect to see a
systematic approach to field development based on
modeling and production management for the entire life
cycle of the field, both through the application of 4-D
modeling and real-time production management and also
by the application of new geo-navigational technologies
and horizontal drilling and well completions for multi-
zone production. We should also expect the wide-
spread application of full production automation and the
application of new materials and equipment to reduce
production and labour costs. This is of special interest
to offshore deposit development and the development
of deposits with severe climatic conditions. All this will
ensure higher production rates and energy security for
Russia.
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» MecTopoxxaeHns oTKpbITble nocne 1950 roga, B
BONbLUNHCTBE CBOEM BBOAATCS COMMACHO NMPOEKTaMm
pa3paboTKK, C MPUMEHEHMEM 3aBOOHEHNS, YTO
MO3BOJINNO 3HAYUNTENBHO NPOLSINTL CPOK
(POHTAHNPOBAHVA CKBaXKUH.

» B nepuog ¢ 2000 no 2011 roapl nony4nno 6onbLuoe
passuTe 3D MOAeNMpOBaHNE, Kak peaybTaT Ha
CEeroaHsILLHNA OeHb CYLLECTBYHOT 1 MCMOSb3YHOTCA
MOCTOAHHO-AENCTBYIOLLME Me0SI0r0-TEXHONOMMYECKME
MOZEIM MECTOPOXKAEHWNIA.

» POCT ueHbl Ha yrneBogopoadpl 3a 16 net coctasun 63,5
nonn./6app.

YBenn4eHne cpeagHeroqoBon LieHb! Ha YrIeBO4opOOp!

¢ 15,500nn./6app. (1994r.) oo 79n0nn./6app. (2010r.)
CBSA3aHHO OTHAaCTU U C yBENMNYEHVE e€ Ce6ECTOMMOCTH.
3TO 3aKOHOMEPHBIA MPOLIECC, T.K. MECTOPOXXAEHME
NCTOLLAETCS, AEOUT CKBEXKMH MO HedpTV NagaeT, a no
YKUOKOCTN BblpacTaeT. [MoCTOSIHHOE yBENMYEHNE XXNAKOCTU
MOBbILLIAET 3aTparhbl Ha eé ytnamdauno. OTcrofga 1 pocT
cebecTonMoCTN. YToObI 3TOro, N3beXxaTb HEOOXOANMO
JIMBO CHWKATL 3aTparThbl Ha MPOW3BOACTBO (MepcoHal,
TPaHCMoPT, 060PYA0BaHVE, YTUN3ALMS XXUOKOCTU

N T.0.), IMO0 yBENMHMBATD AOMONHUTENBHYIO O00bIYY
HedT 663 NprpocTa 06 LEMOB A0OLIBAEMON XKNOKOCTH,
B0 MPUMEHATL BCE BMeCTe. N5t CHYDKEHWS 3aTpaT

Ha nepcoHan HeobxoaMMO NMPOBOAUTL MOSTAMHYHO
aBTOMaTU3aLMIO TEXHONOMMYECKMX MPOLECCOB
MPOV3BOACTBA 1 B MOCAEACTBUM MOAXOONTb K KOHLEMLMN
«/HTENNEKTYaNTbHOrO MECTOPOXKAEHNS». [115 CHVDKEHNS
3aTpar Ha yTUIM3aLmio XXMOKOCTU HeObX0aMMO
MPUMEHSTb TEXHOMOM M OrPaHNYEHNST BOIONPUTOKOB
(OBI) 1 NpoBOAUTL PEMOHTHO-N30MALUMOHHbIE PabOoThl
(PUP) (oTkto4eHMe 0BBOAHEHHbBIX MHTEPBATOB U
NNacToB, YCTPAHEHME 3aKOSOHHBIX MEPETOKOB). [N
YBENMHEHNS AOMONHUTENBHON A06bI4M Hed T HEOOXOANMO
peann3oBbIBaTb 3PPEKTUBHBbIE TEONOMO-TEXHNHYECKME
MEPOMPUATUA, MPUMEHATL 0O0OPYA0BaHNE Pa3AebHOM
[00bI4K,

Mpobnema yBenmnyeHns KoaduumeHTa N3BneyeHNs
HeTV CTOUT OaBHO, OFPOMHOE KOMMHECTBO CNELMaICTOB
N YYEHBIX 3aHMMAaKOTCs 3ToM Npobnemon. B ByayLiem
MONYYUT pasBUTUE U MPUMEHEHNE SNPEKTNBHBIX
METOO0B YBENMNYEHUST HE(DTEOTAa M MNacToB: TENIOBbIE
MeTObI, PUSUKO-XUMUHECKNE METObI, aKyCTUHECKOE

1 BUOPOBO3AENCTBIME, MPOBEAEHNE KOMMIEKCHBIX
MeponpuaTui — Hampumep PUP 1 kucnotHast obpaboTka
nnacTa, perynmpoBaHve paspaboTki MyTEM OrpaHNHEHNS
WM YBESTMHEHVS 3aKaYKM, UCMOMNb30BaHNE LVKINHECKOM
3aKaqkn 1 T.4.

Hapsay ¢ aTim Bce 60bluee NpUMEHEHWE MOTYYNT
MCMNOMNb30BaHNE CUCTEMHOMO MOAX04a K OCBOEHMIO
MECTOPOXXAEHW B MacLuTabe HedpTera3ofoobiBatoLLEro
PervoHa Ha OCHOBE MPUMEHEHVA MOAENMPOBaHNS U
ynpaBneHns 4OObIHM Ha BCEM LIMKIIE Er0 SKCMyaTaLum Kak
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3a cYeT NpuMeHeHns 4-D mogennpoBaHna 1 ynpaBneHus
paspaboTKOM B PEXMME peanbHOro BPEMEHW, Tak U 3a
CYET MPUMEHEHMUST HOBbIX TEXHOOMMIA FEOHaBUraumn n
FOPU30OHTAaNBHOrO BypPeHNs], 3aKaHYNBaHNSA CKBaKMH
051 OQHOBPEMEHHO-pa3fefibHOM 3KChyaTaunn
HECKOMbKUX MPOAYKTVBHbLIX NAACTOB. [onyunT
LUIMPOKOE pacnpocTpaHeHre NoHaa asTomaTmnaaums
MPOMBIC/IOB 1 MPUMEHEHWE HOBbIX BUOOB MaTepuanos U
060pynoBaHNA ONS CHUYKEHUST CEBECTOMMOCTM OOObIHM
1 SKOHOMWW TPyao3aTpar, YTo OCOBEHHO akTyanbHO
Ons paspadboTKn WeNbdOBbIX MECTOPOXAEHNI

1 MECTOPOXXOEHUIN HA TEPPUTOPUSX C CYPOBbIMU
KIIMMaTU4ECKUMN YCITOBUSMMU.

3TO NO3BONT NOAAEPXKMBaTL A0ObIMY HA BbICOKVX YPOBHSIX U
0bBeCrne Tb SHEPreTUHECKYHO BE30MAaCHOCTb CTPaHb!.
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