Kazakh National ResearchTechnical University named

after K.l. Satpayev

SATBAYEV
UNIVERSITY

Institute of Geology and Oil and Gas named afteK.Turysov
Department of Hydrogeology, Engineering and Petroleum Geolyy

Educational program
fMO7207 nPetroleum G



Collaboration with Nazarbayev University (NU)

1 NAZARBAYEVY
JUNIVERSITY

w . NOU EDU . Kk:

'I].u_pEa:: Vimmepnretic Jepbec finbe Sepr yltua The auirnozwos ccganization of educarian «Mazarbayer Universioe-

«23w 05 2021

Ne  04-03/538
ToxTopy TaxraTy
Encendaery
Japeqyiomemy Kadeapoii
Teoqornnm HedTH H rasa
Satbayev University
Anmatel, Kazaxcran

Yeaxaemsblii Tanrat Encentaes!

3T0 MHCEMO OOATBepEIAeT, 910 BH ORUIH HOMHHHDOBAHEI B Ka9ecTBe
HAYIHOTO COPYKOBOJHTENA HCCIENOBATENECKOTO TPaHTa, (PHHAHCHPYEMOTO
Hazapbaer VempepcureroMm (gamee - HY). Komamma mccnegosareneii mz HY Bo
[IaBe ¢ ACCONHHpDOBAHHEIM OpodeccopoM MmEmoBaH $FycTHI, pyKOBOTHTEIEM
mpoexTa, OymeT HccnemoBate TeMmy: «[loTeHIHANT NPOHIEOACTBA Te0TEPMANBHOH
sgepreE (III'3). HakomwieHHA 3HeprHH (H3) H HakoIeHHA H CelBEeCTPallHHE
yraepoga (HCY) B ocamownsx baccefimax Kazaxcrana - $oHOBOE TeoNOTHIECKOS
HCCTET0BAHHE .

Tpexnersnil HayIHEN OpoekT (2021-20231T.) OLLT BEIDPAH DOCTE TIATEILHOH
npoBepEH, OpoeeferHoH Oak Ridge Associated Universities (ORAU) e CIIA
Jlanuei OpoeKT MOMYIHT HAWBRICIIHE peHTHHET H3 Oomee @eM 90 3aABOK cO BCEX
mxon HY.

KoHedHan mene J3aHHOTO HCCIENOBAHHA - IPOBENEHHE HAYIHOIO CKPHHHHTA
H OOFHKH OCATOTHEX Oaccefinop KazaxcTama o ompemenceHHs MOTEHIHATA
eHegperns 1173, H3 g HCY mma gameHeHmmero IpoMEIUIEHHOIO PA3BHTHA. |aKHM
00pazoM, 3TH JHANOTHYHEIE 0a30BEE TEOMOTHIECKHE HCCAETOBAHHA MOTYT
cOpMHPOBATE OCHOBY /A NOIHITHOHHPOBAHHA KazaxcTaHa B KadecTBe MHPOBOTO
THAEepa B 00NACcTH 3€IeHOH 3KOHOMHEH, 9T0, B CBOK O9epelb, IIOIBOJHT HE TONEKO
BEOIOTHHETE MEEAYHAPOOHEIE OOf3aTeNBECTEA OO0 COKPAIEHHIO  BEIODOCOR
MAPHHKOBEIX Ta30B (HanpEMep, [lapE#cKoe COIMAMEHHE), HO H CO3TATE MHOKECTEO
paboIHEX MecT 00 BceH CTpaEe H YAyIIHTE 3KOIOTHIECKHE YCIOBHA EHIHH
HACETIECHHA.

Venemmoe acnons3opagre Texaonorai I3, H3 1 HCYV so MEOTOM 3aBHCHT
OT TeOIOTHIECKHX YCIoBHHA. O0A3aTeNBHEIM YCIOBHEM [T BOIMONHOTO EHEPEHHA
KAKJIOH HI 3THX TEXHONOTHH ARIMIOTCH JATEPANEHO MPOJOJEHTENRHEIE MOPOIE-
mmlermpm a TaKke HAIHIHE HEOPOHHNAEMEIX MNOKPHEINEE. [akEM oDpasom.

To Dr. Talgat Yensepbayev
Head of Petroleum Geology
Satbayev University
Almaty, Kazakhstan

Dear Dr. Talgat Yensepbavev,

This letter confirms that you have been nominated as a scienfific collaborator
on a Collaborative Research Grant funded by Nazarbayev University (heremafter -
NU).

A team of researchers from NU, led by Associate Professor Milovan Fustic,
Principal Investigator. will research the topic: “Geothermal Energy Production
(GEP). Energy Storage (ES), and Carbon Storage and Sequestration (CSS) Potential
in Kazakhstan Sedimentary Basins — Geological Baseline Study™

The three year research project (2021-2023),was selected after a stringent
review process by Oak Ridge Associated Universities (ORAU) in the US. This
project received one of the highest rankings from over 90 applications across all
schools at NU.

The ultimate aim of this study 15 to do a scientific screening and assessment of
Kazakhstan’s sedimentary basins and to identify GEP, ES, and CSS play fairways of
high potential for further research and potential industrial-level development. As
such, this, and similar baseline geological studies may form a foundation to position
Kazakhstan as a world leader in green economies, which in return would not only
allow for reaching international commitments for reducing GHG emissions (i.e. Paris
Agreement), but also create numerous high quality job opportunities nationwide and
secure a cleaner and healthier living environment.

The successful employment of GEP, ES, and CSS technologies highly depends
on geological conditions. Conditions such as laterally extensive and good quality
reservoirs with impermeable caprock are necessary for each ome of them. Thus,
exploration and characterization activities can be done simultaneously.

Although GEP, ES, and CSS potential of Kazakhstan's 13 sedimentary basins
must be huge, none of these technologies have been tested or utilized vyef.
Additionally, multidisciplinary baseline geological and detailed site-specific
characterization and feasibility studies are missing. The search for, and
characterization of potential GEP, ES, and CSS subsurface sites 15 very similar to the
search for and characterization of petroleum reservoirs. Thus, the best practices and
exploration and development concepts are readily transferable. Innovative solutions
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GEOTHERMAL ENERGY PRODUCTION
(GEP), ENERGY STORAGE (ES), AND
CARBON STORAGE AND
SEQUESTRATION (CSS) POTENTIAL IN
KAZAKHSTAN SEDIMENTARY BASINS —

GEOLOGICAL BASELINE STUDY

Principal Investigator: Prof. Milovan Fustic
School of Mining and Geosciences

Nazarbayev University

Nur-Sultan, 202 |
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RESEARCH GROUP

Local:

Dr. Milovan Fustic, the Principal Investigator (Pl) - clastic sedimentology, reservoir characterization, heat-flow, and geological
controls on fluid flow in porous media for petroleum exploration, petroleum systems, and field development including multi-
billion dollar SHELL, Nexen, and Statoil start-ups.

Dr. Talgat Yensepbayev, the Co-Principal Investigator (Co-Pl) , a Head of Petroleum geology department, Kazakh MNational
Research Technical University- sedimentology, paleogeography, paleo-tectonic and basin analysis, petroleum geology, and organic
geochemistry including fluid inclusion studies.

Dr. Andrey Khalimon, Co-Pl - inorganic/organometallic chemistry and catalysis, activation of small molecules and CO2
utilization and Conversion of CO2 to liquid fuels and chemical feedstock.

Dr. Randy Doyle Hazlett, Co-Pl - |5 year career with Mobil R&D Corporation prior to the ExxonMobil merger, |10 years
running his own research and consulting business, and 7 years of teaching and research in academia with the University of Tulsa-
rock mechanics and discrete well modeling, reservoir modeling and well performance.

Dr. Emil Bayramov, Co-Pl- an Assistant Professor in Geospatial and Remote Sensing Technologies at NU.
Dr. Ashirgul Kozhagulova- Postdoctoral researcher at NU- rock mechanics, petroleum related geomechanics.
International:

Dr. John Holbrook, Co-Pl is a Professor in the Department of Geological Sciences and Energy Institute at Texas Christian
University, Fort Worth, USA - modern and ancient fluvial systems and physical stratigraphy, controls on permeability trends and
connectivity of flow paths in sediments and its applications across geothermal, environmental, and petroleum issues.

Kirk Osadetz, the international visiting scientist / advisor, is an internationally recognized sedimentary basin geoscientist. -
Canadian corporations dealing with carbon management and subsurface containment issues and requirements.
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GEOTHERMAL ENERGY PRODUCTION
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Most common types of geothermal

energy production :
<[20°C - direct hot water

production- for heating
>120°C - enhanced geothermal

system (EGS) — energy transformation

For each sedimentary basin steps are:

Location of sedimentary basins (after IHS Energy, KazEnergy)

- Acquiring well data — locations and
bottomhole temperatures, associated
stratigraphy

Generating temperature maps

Generating geothermal energy potential
maps -> Estimate the potential of EGS










