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— CoBMecCTHBIC HCCIIeI0BATEIbCKHE POCKTHI
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Technological challenges

TexHO0JI0rH4ecKHe BbI30BbI




owadays Industry Challenges

Texkyumue BbI30BbI OTPAC/IU

— Major fields move to the third

stage of development
— Absence of infrastructure
— Shortage of specific experience
— Complicated reservoir structure
— Heavy and viscous oils
— Offshore operations
— Ecological restrictions

— Climate

— BOJBIIMHCTBO MECTOPOXKIACHUI
IepPexoasT Ha TPETHIO CTAUIO

pa3padoTKu
— OtcyrcTBHE HHPPACTPYKTYPHI
— HemocTraToxk HAapadOTAHHOIO ONBITA
— CJ10:;KHO€ CTPOeHHE MECTOPOKICHUM
— Tsukesible M BBICOKOBSI3KHE He(pTH
— Ileasd
— DJKOJIOTHYeCKUEe OrPaHUYCHUSA

— Kiaumar




echnologies in Rosneft
Texnosioruu B PocHepTH

Designing
# Integrated projects

Implementation stage # Offshore deposit
# Offshore oil gathering and treating

# Gas and water-gas injection

# Heavy oil

Experimental MpoekTupoBaHue

: e # HTerpupoBaHHBIC TIPOEKTHI
# Associated gas utilization “ pHp P
. ¢ [LlenpdoBbIe MECTOPOXKIECHUS
3 Carbonate reservoir development * C6 ¢ PO
: : opa ¥ MOATOTOBKHU He(TH Ha MIenbde
3 Basin modeling P ¢ ¢
3 3akauka ra3a, BOJ0ra3oBoe BO3JICHCTBHE

Active # Tsoxenble HeTH
# Hydraulic fracturing dKCnepumMeHTanLHas
# Depression Drilling # YTunnzanus moImyTHOTO Ta3a

% Horizontal and smart wells # Pa3paboTka kapOOHATHBIX KOJUIEKTOPOB

# Seismic # BacceliHOBOE MOJICITMPOBAHUE

# Digital geology AKTUBHAS
# ['mapopa3peIB MmIacTa
3 Bypenue Ha nenpeccuu

P P Craausi BHeApeHUs
# ['OpH30OHTAIBHBIE U «YMHBIC» CKBa)KHHBI

3 CelicMuka

# «Iudposas» reosorus 5




Proper specialists lack
HeHOCTaTOK COOTBETCTBYHOIIUX CIICHNNAIUCTOB

Ao, 2007 A % 2015
Rosneft Western companies Western companies
PocHepTh 3anagHble KOMNaHUM 3anagHble KOMNaHUK
Rosneft
* PocHe¢Tb
Ideal trend
‘*+ UpeanbHbIN TpeHA
| | g | g
young professionals experts young professionals experts
MonoAable npoceccuoHanbl 3IKCNepThbl MonoAable npoceccuoHanbl IKCNepThbl
The goal of Rosneft / LLeAb HK “PocHedbTb”
Experience .
Exper <5 5-10 | 10-20 20 >
Number
KonuyecTtBo 10 6 2 1
YyenoBek




The essence
CyTb nporpaMmmMbI

4 years/ 4 roga

Bachelor: fundamental education

bakanaspuar: pyHaamMeHTaIbHOE
oOpa3zoBaHue

N

2 years/ 2 roaa

Magistracy: special education + research|
Marucrparypa: cneuuajbHoe

o0pa3oBaHue + HCCJIeA0BaTeIbCKas
padora

Qualified specialist / KpaauguuupoBaHHbIHi CIENUATUCT




The essence
CyTb nmporpamMmbl

THE \E_ h' A HERIOT
University (0 78 % SWATT

INIVERSITY

of TULSA .‘J Petroleam Expents

C@CAD>

Knowledge and technology accumulation

l

Industry projects. Broad opportunities

OTpacneBbie nNpoekThbl. LUnpokne BO3MOXHOCTH

Company / Komnanus

University / YHuBepcurer

Fundamental education. Scientific advisors
dPyHpamMeHTanbHoe o6pa3oBaHue, Hay4Hble KOHCYIbTaHTbI




Universities involved
YHuBepcUuTeThl, Y4aCTBYHOIIHE B IPOrpaMmme

* Moscow State University (geologists)

* Moscow Institute of Physics and Technology
(physicists )

* Gubkin State University (petroleum engineers)

» Ufa Aviation University (physicists &

mathematicians)

* Bashkirian State University (physicists &

mathematicians)
* Kuban University (Petroleum engineers)

* Moscow State Institute of International Relations

(economists and business administrators)

* MockoBckuii I'ocynapcrBeHHbIN YHUBEPCUTET

(reosiorm)

* MocKOBCKHH (PU3UKO-TEXHUYECKUI MHCTUTYT
(pusukmu )
* Poccuiickuii I'ocyaapcTBeHHbI YHUBEPCUTET UM.

I'yOxknHa (MH:KeHepbI-He(PTAHUKH)

* Yumckuii ABUaIMOHHBbIA YHuUBepcureT (GU3NKN U

MaTeMATHKH)

* BalIKUPCKU# rocy1apcTBEHHbIH YHUBEPCUTET

(pusuku 1 MaTEeMaTHKH)
* Ky0oanckmuii ynuBepcurter (UH:keHepbI- HE(PTAHUKH)

* MockoBckmii I'ocynapcrBennbiiit UHCTUTYT
MekayHApOAHbIX OTHOLIECHU (IKOHOMMCTHI U

MeHe/Kepbl)




What’s the difference?

Y10 0c00CHHOT0?

#The education structure is defined by new technology development strategy
Crtpykrypa oOydeHus OnpeaessieTcsi B COOTBETCTBUU CO CTPATETHEN pa3BUTHUSI HOBBIX TEXHOJIOTUN

#Research on real industrial problems
HccnenoBarenbckas paboTa B pealIbHBIX ITPOEKTaX

#More responsibility each day
bosnbiiie OTBETCTBEHHOCTH KaXKAbIU J1€Hb

#Enthusiasm and fresh ideas are always welcome
[IpuBETCTBYIOTCS CBEKUE UACH U DHTY3HUA3M

#Team-work approach
KomManaHbIl moaxonq

#Exposure to development across the entire Company
B3risaa Ha pa3BuTHE BCEN KOMITAHUU

#Experience from the World’s leading scientific centers and specialists
OMnbIT BeIyIIMX MUPOBBIX HAYUYHBIX IIEHTPOB

#No extra money required for developing unnecessary synthetic projects
He tpebyeTcs TpaThl ACHET Ha CO3/IaHNE CUHTETUUECKUX YUeOHBIX 3a/1a4
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hystech system

Cucrema ®usrexa

Distance Learning School
3aoyHas mKoIa

1996

Bachelor of Science Program

2010

Ph. D student program

AcnupanTypa deeper research

rnybokue
nccnegoBaHuns

2007

Master of Science Program
Marucrparypa

2005

work in research centers

paboTa B nccrnegoBaTenbCKux
LieHTpax

fundamental education
bakanaBpuar

dyHaameHTanbHoe obpasoBaHue

promising school students selection

NOUCK NMepPCneKTUBHbIX LLKOJIbHUKOB
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e of Physics and Technology Fathers

OcnoBartesiu MOCKOBCKOT0 (PpU3MKO-TEXHUYECKOI0 HHCTUTYTA

Pyotr Kapitsa Lev Landau  Sergey Hristianovich Nikolai Semenov
ITerp Kanumna JleB Jlannay Cepreiut Xpucrtuanobuuy  Hwuxomnain Ceménosn

In 1946 a group of leading Soviet scientists wrote a letter to Joseph Stalin explaining the need
for the education Institute of a new type, which would merge the strong theoretical education

with the hands-on training in the frontier areas of technology.

B 1946 rony rpynmna Beinaromuxcsi CoBeTckux yu€Hsix Hanucana nucbMo Mocudy Cranuny ¢
o0ocHOBaHMEeM HeoOxoaumMocTu BY3a HoBoro Tumna, KOTOpblid Okl cOYeTa CUIBHYIO
TEOPETUUYECKYIO MOJTOTOBKY C HEMOCPEACTBEHHOW UCCIIEIOBATENBCKON pab0OTOM B EPEIOBBIX

HAaY4YHBIX 00JIacTIX
12




The cutting edge of science
M®THU: nepenoBas HaAyKa

Cambridge educational system
O6pa3zoBarenbHas cucteMa KamOpuka

MIPT was a department of MSU
M®THU 6b11 pakynbTeTom MI'Y
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Co-education w1th Russ1an Academy of Science
Hepa3spsiBHas cBsi3b ¢ Poccuiickoit Akagemueit Hayk 13




" collaboration areas

Oobaactu corpyanndecrsa Pocueptn u MOTHU

# Master of Science programme # Maructepckas mporpaMma

# MIPT SPE student chapter # Slyeiixa SPE MOTU

# Team-work research projects #% COBMECTHBIC UCCIICIOBATEIBCKUE MMPOCKTHI

# Financial support for equipment # CopelicTBUE B OCHAIIICHUH YICOHBIX
ayUTOpUi

# New joint program for higher education
# HoBast coBMecTHas iporpamMma BBICITIETO

oOpa3oBaHus
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Collaboration areas

O0J1acTH COTPYAHUYECTBA
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Master of Science programme

Marucrepckasi nporpamma

Requirements to candidates
TpeOoBaHUs K KAHAUIATAM

# Bachelor’s top grades

Bricokas ycnieBaemMoCTh

3 SHL test score
Pesynprar Tecra SHL

# Professional interest
IIpodhecconanpHas 3aMHTEPECOBAHHOCTD

# Purposefulness and activity

[{eneycTpeMIEHHOCTh U AKTUBHOCTh

\K"‘":\\“‘"'t

Education plan
Ils1an 00yueHus
# A complete set of petroleum courses
[ToHbIi HA0OP CHIEIUATU3UPOBAHHBIX KYPCOB

# Theoretical courses in MIPT and GDI
Teopernueckue kypcsl B MOTHU u T
# Fulltime research Activity in Rosneft

HCCHGI{OB&TGHBCK&?I ACATCIIbHOCTD B Kommnannu
# Regular fieldtrips

PeryisipHble oe31ku B 110j1e




VIaster of Science programme

He@rsaHbie Kypchl MArHCTEPCKOM MPOrpaMMbl

The courses taught by Rosneft Research and Technology Center specialists and the
World’s leading Industry specialists:

Kypcot, uumaemuoie cneyuanucmamu KHTI] u eedywyumu muposvimu cheyuaiucmamu:

#% Geology / I'eosiorus

# Field development / Pa3paboTka

# PVT properties / ®u3.-xuM. CBoOiicTBa

3% Multiphase flow in pipes / MHoroda3Hblii IOTOK B Tpydax
# Reservoir Modeling / MoaeanpoBaHue miacra

#% Hydraulic Fracturing / I'PII

# Well test analysis / UcciienoBaHUsI CKBAaKHH

3 Artificial lift (ESP, Gaslift) / Mexgoobrua (O11H, razaudr)

# Waterflooding / 3aBoaHeHue........
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Research areas

Exploration / Pasgenka

# Integration of innovative seismic technology
BHeapeHne NHHOBAIMOHHOW CEMCMUYECKON TEXHOJIOTUH

# Update drilling strategy
KoppekTtupoBka peiituHra OypeHus

# New method of fractured reservoir modeling developed

Development/ paspagorka Production / jo6pua

# Field-development program # Multiphase flow modeling
[Tporpamma pa3paboTKu MECTOPOKACHHUS MopaenupoBanue MHOro(a3HOro MOTOKa
# Optimization of ESP wells

OnTtumu3anus ckBaxus ¢ I11H
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MIPT SPE student chapter

* Supported by Rosneft

- llonnepxuBaercsa PocHeprbio

 High level of participation in SPE events: meetings, conferences

* Boicokast akTuBHOCTH B Meponpusitusix CIIE: BcTrpeuun, koHpepeHuuu

2004 SPE students paper contest:
1%t place: Vladimir Surtaev, MIPT

SPE Russian Oil and Gas 2006 student paper contest in Moscow:
15t place: Alexey Novikov, MIPT

2nd place: Viatcheslav Guk, MIPT
2nd place: Sergey Parsegov, MIPT
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— Rosneft Annual Conference of Young Professionals ‘07
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Evgeny Bessonov Mars Khasanov Andrey Efimov

Graduate student Rosneft Director of Science Graduate student
20




reservoir modeling techniques
IIpoueccHoe MoaeIMpoBaHue pe3epByapa

# New modeling techniques based on sedimentologic processes simulation were developed
Pa3paborana TeXHHKa MOJETUPOBAHUS CEIUMEHTOJIOTHYECKUX MPOIECCOB

# Potential fields concept for well data incorporation
Mcnonb30BaHMe MOTCHIIMABHBIX TIOJICH TSI COTJIACOBAHMSI CO CKBRKUHHBIMY JTAHHBIMU

# Result: facies model, reconciling to deposit formation
Pesynbrat: pacnpenenenue ¢daiuii B MOJIEIN, COOTBETCTBYIOIIEE TUITY 0CaIKOHAKOTLICHUS
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QOuter problem Breninss 3agava

# Material balance and boundary conditions

MarepuanbHblii 6anaHC U TPaHUYHbBIE YCIIOBUS

Inner problem BuyTpennss 3aj1aua

M-‘*‘\‘}

r-“'u

# Viscous fluid flow in porous channel

el
e 27N\,

TedeHue BA3KOM KUAKOCTU B KaHAJIE C OPUCTBIMHU

CTCHKaMH

# Solid mechanics

MexaHuka TBEpAOro Tena
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ew multiphase filtration model development

Pa3zpaboTka TepMOIMHAMUYECKH COTIIAaCOBAaHHOW MOJIe]I MHOTO(a3HON PuiIbTparuu

# Thermodynamic integrated model of multiphase filtration
TepmonuHamMuyecku coriacoBaHHasi MOJIesIb MHOTO(a3HOU QuibTpaIuu
3 Displacement front stability research
HccnenoBanus yCcTOWYUBOCTH (DPOHTA BHITECHEHUS

3# Point — filtration law in general form
Oco0EeHHOCTh — 3aKOH (PUJIbTPAIIUM B OOIIIEM B

Low-viscosity fluid jet in Ctpys MaJOBSI3KON KHUIKOCTH B

porous medium filled with MIOPUCTOM cpefie, 3ar0THEHHOM

high viscosity fluid AKUJKOCTBIO C OOJIBIIION BA3KOCTHIO




Future Plans
Ilnanbl HA OyaylIee

To create a center for training and retraining HR for petroleum industry by 2008

K 2008 co3naTh 11ieHTpa NOArOTOBKH U MEPENOATOTOBKH KaJIPOB JIJ11 HE(DTIAHONW UHAYCTPUU

The goal is to incorporate / neJjib -COeIMHUTD :
 Applied mathematics and Physics / [Ipuknagasie MmaTemaTrka u Gusuka

* Technological aspects of production processes / TexHonornueckue acrekTbl HeTerazo100b4u

» Applied aspects of continuous media physics, thermodynamics, reservoir physics/ [Ipukiannasie
aCTICKThI (PU3HMKH CIUTONTHBIX CPEJI, TEXHUYCCKOW M XUMHUYCCKON TEPMOIUHAMUKH, PU3UKH HEPTIHOTO

1yiacTa u Jip.

The means / cpeacrsa:
* Phystech system / Cucrema ®u3srexa
* Invitation of industry leading professors / [Ipurnamenue Beaymux npopeccopoB A YTEHUS JISKIUN

* Training on new technology strategies / [loagroroBka ¢ yuéToM cTpaTeruu BHEIPEHUSI HOBBIX

TEXHOJIOTUHA KOMITAHUU

24
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< Richness is in brains but not in resources >
Oleg Belotserkovsky, academician, rector of MIPT 1962-1987

25




	The effective collaboration of Rosneft Oil Company and MIPT State University
	OUTLINE
	
	Nowadays Industry Challenges
	Technologies in Rosneft
	Proper specialists lack
	The essence
	The essence
	Universities involved
	What’s the difference?
	Phystech system
	Moscow Institute of Physics and Technology Fathers
	MIPT:  The cutting edge of science
	Rosneft and MIPT collaboration areas
	
	Master of Science programme
	Petroleum courses for PE Master of Science programme
	Research areas
	MIPT SPE student chapter
	Rosneft Annual Conference of Young Professionals ‘07
	Process reservoir modeling techniques
	Research projects: modeling of waterflood auto-hydraulic fracturing
	Ðàçðàáîòêà òåðìîäèíàìè÷åñêè ñîãëàñîâàííîé ìîäåëè ìíîãîôàçíîé ôèëüòðàöèè
	Future Plans
	

