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After | review the graduate program, | can conclude the following. The graduate program
6M070800 is designed for petroleum engineers who pursue master of technical science. This two-year,
full-time program is supposed to provide students a solid scientific background in different branches of
petroleum engineering, including hydrocarbon exploration, reservoir management, fluid dynamics,
reservoir simulation and enhanced oil recovery. Also, the students have a wide choice to elect specific
courses like advanced petrophysics, reservoir evaluation methods, geomechanics, drilling and placement
of horizontal and multilateral wells, advanced economy assessment of petroleum industry projects, just to
name a few. In my opinion, the inclusion of these elective courses into the tuition program is necessary to
train the students to effectively utilize the workflow concepts now prevailing in the oil industry, and
prepare them to work in multidisciplinary teams.

| would also like to highlight that the tuition program includes research and pedagogical practice
modules, which are obligatory for all students. Thus, the program is not just about formal lectures,
problem classes and computer exercises. It is supposed to develop research skills and pedagogical
background, which, in my opinion, makes it different from undergraduate courses.

Hopefully, after completing the obligatory course “history and philosophy of science” students will
become more interested in acquiring additional knowledge of physics, chemistry and applied mathematics
through their future careers. Also this course can help understand how science, technology and society
interact with one another, at different times, in different places and on different issues. History and
philosophy of science | studied during my master's program at the University has turned out to be one of
the most valuable courses | ever had.

Based on the above, | can recommend the graduate program to be implemented, as, in my
opinion, it meets the requirements laid out for the future professionals in Petroleum Engineering.

Sincerely,
PhD, Iskander Gussenov (’ Almaty/January 2019
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PELLEH3UA
Ha nNporpammy fnocsieBy30BCcKoro o6pasoBaHus
no cneuuanbHoctTn — «HedTerasosoe geno»
ObpasoBaTtenbHas nporpamma Mo creuuanbHocTM — «Hedrterasosoe aeno»

pa3spaboTtaHa 3aBegylowum M npodeccopcKo-npenosaBaTesIbCkMM cocTaBoM Kadenpbl
«HedTaHasa nHKeHepua» UHCTUTYTa reonormn u HedTerazoBoro gena umeHu K.TypbicoBa
KasHUTY umenn K.M.Catnaesa.

O6bpa3oBaTtenbHasa nporpamma Mo  crneumanbHocTM  «Hedrterazosoe aeno»
onpegenset nporpammHble obpasoBaTesibHble Lenun, pe3ynbTatbl 0bydeHna obyyatomxcs,
HeobxoauMble YC/0BUA, COAEPKaHNE U TEXHOIOTUN A/1A peanusaumnmn obpasoBaTesibHOrO
npoLecca, OUEHKY M aHanuW3 KayectBa obyvatowmxca BoBpems obyueHusa u nocne
OKOHuYaHuA. Ol BKAtOYaeT yyebHylo nporpammy, cofepskaHue AUCLMUIMIWH U pe3y/ibTaTbl
obyyeHus u gpyrme maTtepuanbl ana  obecneyeHus KauyecTBEHHOro obpa3oBaHusA
obyuatowmxcs.

O6pasoBaTtesibHasa MporpaMma COAEPHUT MOAy/lb 00A3aTeNbHbIX AUCUMNIUH U
OMCLMMIUHbI MO BbIBOPY, 3HAHMA KOTOPbIX MO3BOAOT OCBOUTb HaYYHO-UCCAEA0BATENbCKUM
MOZY/1b U MPaKTUKO-OPUEHTUPOBAHHbIN MOAY/b.

Takum obpasom, peueHsupyemas ObpasosaTenbHas Nporpamma no cneLmaabHOCTH
— «Hedrerazosoe Aes0» MO3BO/AET rOTOBUTb CMELMANUCTOB KOHKYPEHTHOCMOCOBHbIX KaK
BHYTPW CTPaHbl, Tak ¥ Ha MeXAYyHapo4HOM PbIHKe TPyZa v MHTErPUPOBATL HALMOHAIbHYIO
nporpammy B MrpoBoe obpasoBaTesibHOe NMPOCTPAHCTBO, a TaK:Ke OTBeYaeT TpeboBaHMAM
HOPMaTUBHO-MPaBOBbIX JOKYMEHTOB, perlaMeHTUpYyoLLmMx pa3paboTky Ofl.

PeueH3eHT

CoBeTHuK aupektopa KMITI A.H. HbicaHranues
[JOKTOp TEXHMUYECKMX HayK
npodeccop
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PEINEH3UA

Ha o6pasosarensuyio mporpammy no cnermansaocta 6M070800 — Hedrerazosoe aerno,
YpoBeHE mIporpammel «Maructparypa», pa3spaboTaHHYIO MTpodeccOPCKO-TPEeNnoNaBaTeNbCKIM
cocraBoM KaQenpel «Hedrsanas mmxeHepHa» Muctutyra 'comormu m Hedreraszosoro mema
Kasaxcxoro Hanmonaneroro HMcenenorarensckoro Texuuueckoro Yuueepcuteta umenyu K.
Carnaesa.

O6pazoBarenbHas nporpamma «HedrTerasosoe memo»  cocTaBleHa B TECHOM
COTpY/IHUYECTBE ¢ HHAYCTpHeH M [pH3BaHA OCYLIECTBIATE OOyHeHHE MAaruCcTPaHTOB
HedTerasopomy nmemy. JUIA TOCTYIIEHMS B MarWcTpartypy YCTAQHOBIEHBI TpeGOBAaHHSA IIO
OCBOCHHH HEOOXOIMMBIX IPEPEKBH3HTOB, TEM CAMBIM MO3BOJSIS H3Y4YaTh MaTepHan 6ojee
YTIyO/IeHHO,

OTa TporpaMMa JaeT MAardMCIPaHTaM HeoOXOIMMbI oO0beM 3HAHEN H HABBIKOB,
Tpelyromuxcs ans paboThl B 06nacTi pa3paboTku 1 [oOkIdH HedTH U rasa, a Takke NPOBEACHHS
HAYYHBIX HCCIIEJOBAHHIL.

SIBHBEIM TPCHMYIIECTBOM JTaHHOK OOpA30BATENBHON TPOrPAMMEI SIBIISETCS HAIMYHE
aKKpe/MTaliH MEHIYHAPOAHOTO aBTOpHTETHOTO areHTcTBa ASIIN, BEICOKO KOTHpyromerocs B
Esporte # clielHalH3HPYIOMErocs Ha HHXCHEPHBIX M €CTECTBEHHBIX HAYKaX.

MarucrpanTam MpefoCTaRNSAETCS BOIMOXKHOCTE MOy9eHHs ABOMHOA MeMyHapoHOM
KBAUIMQHKAIMA MarucTpa MO Ppe3yipTaTaM BTOPOro roja oOyd4eHHsS B 3apyOexHBIX
yuuBepcuterax-naptaepax CIITA, crpam 3amamsoii Esponst u Poccun. B wactHocTH, y
MaruCTpanToB, OOYYalOmHMXCA TO JAaHHOH IIpOrpamMMe, €CTh BO3MOXKHOCTB TIPOIOIDKHTE
ofyuenne 10 cnemHatbHOCTH  «lloj3eMHBIE pe3epByaphl JHEpTHH» 1O TpOrpaMMe
JBYMMIINOMHOH MArncTpaTyphl, pa3pabOTaHHOHl COBMECTHO ¢ (PAaHIY3CKAM YHHBEPCHTETOM
Jlorapurrn (Ppanius). MaricTpanTsl akTHBHO YYacTBYIOT B TIpOTpamMMe aKaieMHYecKOif
MOOH/IBHOCTH B yHHBepcHTeTax 3amamHodt u Bocrounoit Esponsl. CTOMT OTMETHTH TeCHBIE
aKaJICMAYCCKUE M HAay4HbIC CBA3H ¢ YHHBepcuTeToM [lITata [leHCHIbBAHMS, 3aHMMAFOIIErO
IITOe MECTO B MHPOBOM pEHTHHIE YHMBEPCHTETOB II0 HAIPABIIEHHIO «IOOBMA TONC3HBIX
HcKonaeMerx» mo sepeuu arcHTeTBa QS World University Rankings, mMuposoro mazepa B chepe
OLIEHKH YHHBEPCHTETOB.

S peKOMeHTYI0 TaHHYIO0 06pa30BaTENbHYIO IPOrPaMMy, TaK KaK OHA OTBEYAET MHPOBBIM
CTaHZAPTaM B 00JIACTH IIOCNIEBY30BCKOTO 06pa3oBanHs.

e Cucrema menerxventa kavecrsa CT PK HCO 9001-2009 (ISO 9001:2008)
N Cucrema MeHeKMenTa npodeccuonaibnoii tesonacnocTu 1 3gopossa CT PK OHSAS 18001-2008 "
Cucrema axogornueckoro meneramenta CT PK HCO 14001-2006 (ISO 14001:2004)

Anmess cana 2012
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l%’ /3/ M To: Head of Petroleum
05 0L . 80/ F Engineering Department

Satpayev University
22a Satpaev str.
050013, Almaty

From: A. Jamankulov

Asset Development Lead

for NCSPSA & Pearls

Shell Kazakhstan Development B.V,

REVIEW OF THE PETROLEUM ENGINEERING GRADUATE PROGRAM

Shell Kazakhstan employees (Arman Jamankulov Asset Development Lead for NCSPSA
& Pearls, Jasmeet Saluja Asset Development Lead for KGK, Zhuldyz Galiakpar Social
Performance Advisor) visited Satpayev University, Oil & Gas faculty during the 15th - 16th Nov
2018 trip. The purpose of the visit to get acquainted with current education program and initiate
Industry Advisory Board (IAB).

The graduating department «Petroleum engineering» carries out development and
implementation of professional educational program in the specialties of the graduated studies
and is responsible for the compliance of the educational process with the state compulsory
standard of graduate education and the qualification requirements for licensing educational
activities.

The department «Petroleum engineering» that implements professional graduated study

programs provides:

- Graduated students have a chance for research internship at The University of
Lorraine (France); including research center LEMTA, engaged with mechanical
engineering. Some of the students currently doing their research with Colorado
School of Mines (USA) and The Pennsylvania State University (USA).

- The department has six research grants financed by government, four research
projects are sponsored by private oil companies and foundations, one grant for
commercialization of obtained research results. Research areas cover main petroleum
domains: transportation, drilling, reservoir and production engineering. Graduate
students have the potential for conducting relevant research that meet the conditions
of oil and gas industry.

- Department has a computer class with certain software’s available for simulation of
some petroleum processes from geology to transportation. Educational licenses were
granted by Schlumberger.



The scientific component of the educational program formed from research work (for educational
programs of scientific and pedagogical direction) or experimental research work (for specialized
educational programs), the preparation of scientific / methodical publications and the
implementation of a thesis for the academic degree of (PhD) or doctor in profile.

The graduate educational program in petroleum engineering provides necessary knowledge,
research skills and gives certain opportunities. We refer to the assessment and recommendations
given by Dr. Erdal Okzhan, professor and department head of petroleum engineering.
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PennState

Serguei N. Lvov, Professor Ph: (814) 863-8377
Department of Energy and Mineral Engineering Fax: (814) 865-3248
Department of Materials Science and Engineering ~ Email: Ivov@psu.edu

EMS Energy Institute The Pennsylvania State University

College of Earth and Mineral Sciences 207 Hosler Blde.
University Park, PA 16802

January 29, 2019
To Whom It May Concern:

I have looked at the Master Degree program in petroleum engineering that is under development
at Satbayev University and have got some thoughts as follows.

Global energy consumption is growing rapidly as the world is developing. However. oil and gas
resources will be much less accessible in future, and far more advanced technology will be required
to extract them. This means that the future hydrocarbon production will deal with unconventional
resources. such as heavy oil. shales, gas hydrates and tar sands. The petroleum industry, therefore,
needs more highly qualified engineers specializing in a wide range of areas.

All specialty aspects of graduate petroleum engineering program that meet Department of
Petroleum Engineering faculty’s areas of expertise can serve as potential specialization areas for
both course selection and thesis topics. Example areas of particular emphasis by the department
include reservoir engineering. reservoir pressure maintenance by watertlooding and gas injection.
tertiary recovery. computational fluid flow, drilling, process economics, computer-visualization of
petroleum systems and transportation of oil and gas by pipelines.

The programs aim to provide students with all the skills and knowledge necessary for their chosen
profession so that they are immediately operational upon graduation. The programs also prepare
them for changes that will occur in the context of the current power generation transition.

The educational program offering knowledge of the physics of reservoirs and rock-fluid
interactions should be key factors for optimizing production. The complementary skills of
engineers are essential to its success. Through this program. students should master the methods
and tools used to optimize more sustainable production of oil and gas fields.

Students in the subject areas of process and petroleum engineering at Satbayev University benefit
from the detailed instruction they receive on a suite of industry-standard software packages that
include: PETREL. Eclipse. tNavigator, Techlog, KAPPA and PIPESIM.

There is a lot of research going on in many different areas. Chemicals for fracturing. new hydraulic
fracturing techniques, new chemicals for EOR. new ways to produce from oil sands including
SAGD and VAPEX processes, new algorithms for reservoir and geomechanics simulations. ways
to couple rock mechanics and fluid flow simulations. ways of upscaling. production of coal bed
methane. There is a special laboratory with modern equipment at Satbayev University to support
these research activities.



However, the reviewed program has no support discipline in physical chemistry helping students
to better understand a wvariety of processes taking place in some pefroleum engineering
technologies such as the enhanced oil recovery. In addition, a discipline that describes how
different loads impact the materials stability and possible degradation would also be useful

In summary, my conclusion is that the petrolenm engineering graduate program at Satbayev
University is dignified program comparing to any other international prototype.

Sincerely,

5’443?144 vy

Serguei N. Lvov
Professor, Energy and Mineral Engineering & Materials Science and Engineering
Director, Electrochemical Technologies Program of the EMS Energy Institute



