Institute of Petroleum Research (IPR-FORTH)

A new research direction in FORTH...

Prof. Nikos Pasadakis, Director IPR-Forth

SRRSO\

HSESsaNER) o

SR EGRYIS o s
el 7 N 4

I = . B B
oEes | N N

Gy — y | ‘
i)

5

IR )

FOUNDATION FOR RESEARCH
AND TECHNOLOGY - HELLAS




Institute of Petroleum Research (IPR-FORTH)

Necessity and Actuality

0 Expected intense growth of oil activities in Greece and in Eastern Mediterranean. Economical and
geopolitical significance of the new institute

O The first integrated scientific research body in petroleum exploration and production for Greece,
as well as for Eastern Mediterranean

O Greece is mostly unexplored for its petroleum potential. Specific challenges due to the
complicated geology, the extreme sea depths etc. as well as for environmental friendly
exploitation of oil reserves due to the highly developed tourism sector

O The new Institute as scientific advisor for Greek governmental bodies and as coordinator of the

existing petroleum research groups in Greece
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Institute of Petroleum Research (IPR-FORTH)

January 2019
The IPR-FORTH was established by the Greek Parliament (Law 4589 article 36.1)

ApBpo 36
PuBuiosig yia Toug £ peuvNTIKOUC QOPEIC
1. H nepimmwon 10 mg map. A" tou apbpouv 13A Tou
v. 4310/2014, onweg tpomonondnke pe tnv map. 7 Tou
apBpou 20 Tou v. 452 1/2018, avrikabioTaTal we s£RC
«10. To 16pupa Texyvoloyiag kat Epsuvag (1.TE), To
omnoio amoteAsitan amo Ta ££n¢ vonimouTa
a. otmouro Mopwuakric BioAoyiag kan Brotegvoloyiag
(LM.BB.).
B. lvomroimo Emommpuwv Xnukng Mnyavikric
(LEX.MH.).

¥- wotmmouro Hhextpoviknc Aopng kan A£lsp (LHAA).
6. wotmolTo Meooyaiaxuw Tmouvdbwv (LML),

£. wotiouTo NAnpogopkng (LN.).

ot. votmouTo Ynmohoywnkwv MaBnpomikwv (LY.M.).
{. wonitouTo Aotpoguokng (LA.).

n. wormolro Nerpehaiknc Epsuvac (LN.E.).»

The official announcement in Chania 21-01-2019
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Institute of Petroleum Research (IPR-FORTH)

February 2019

Technical University of Crete (TUC) allocated 500m? space for temporal housing of the new
institute and 35 acres for the construction of permanent installations in the TUC Campus

...near futurel!!!
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Institute of Petroleum Research (IPR-FORTH)

Summer 2019

Application process for three new positions of researchers was completed successfully
First Director of the Institute was elected
Sponsorship agreement of 500.000 euros with “Hellenic Petroleum S.A.” for the upcoming next five years
Submission of two research proposal in the frame of GSRT, aiming to finance the experimental
infrastructure of IPR/FORTH

Ongoing work

Preparation of the collaboration of the IPR/FORTH with research groups of the TUC, ICE-HT/FORTH, oil
companies, etc.

Preparation of the premises of the new institute at the Technical University of Crete campus
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Preparation of the organization structure and design of lab facilities




Institute of Petroleum Research (IPR-FORTH)

Research Directions

1. Petroleum Exploration

Basic and applied research in petroleum basins (Geology, Geophysics, Geochemistry)

2. Petroleum Production

Basic and applied research in drilling and production of petroleum reservoirs (Drilling Engineering,
Production Engineering)

3. Safety and Environment

Basic and applied research for safe and environmental friendly exploitation of oil and gas reservoirs
(Environmental Engineering)
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Institute of Petroleum Research (IPR-FORTH)

1. Petroleum Exploration
Existing Capabilities
v’ Integrated system (equipment, methodologies, data evaluation) for geochemical studies in petroleum basins,

compatible with common industrial standards. Unique in Greece.

v' Modeling of petroleum basins, (including experimental kinetic modeling of kerogen) using advanced industrial
software (Petrel & Petromod, Schlumberger)

v’ Detailed characterization of petroleum fluids and sediments in source rocks and reservoirs, including GC, GC-MS,
HPLC, Rock-Eval, DTG, CHNS analyses....

Results

v" More than 40 research works in specialized scientific journals and conferences
v Applied research projects with oil companies

v" Semi-commercial library of petroleum biomarkers mass spectra
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Institute of Petroleum Research (IPR-FORTH)

1. Petroleum Exploration Existing experimental setup

DTA FT-IR Rock-Eval

FORTH
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Institute of Petroleum Research (IPR-FORTH)

1. Petroleum Exploration
Needs & perspectives in applied research

v' Update experimental setup to fulfill current requirements
v Incorporate geophysical data analysis and modeling in the existing basin modelling scheme
v' Update modelling software with additional tools under commercial license

v’ Act as scientific contractor to oil companies

Directions of basic research

v Research on biochemical processes of oil generation (collaboration with IMBB-FORTH)
v Analysis and modelling of geophysical data (collaboration with IACM-FORTH)
v" Modelling of hydrocarbons’ generation & migration (collaboration with ICE-HT)
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Institute of Petroleum Research (IPR-FORTH)

2. Petroleum Production

Existing Capabilities
v Phase equilibria and thermodynamic behaviour (PVT, MMP, viscosity) studies of multiphase mixtures
(ex. VLL, GH, asphaltenes) at high pressures and temperatures. HPHT density meter unique in Greece.
v’ Core Analysis testing (permeability, porosimetry, water saturation)
v’ Phase equilibria modeling for oil, gas and gas hydrates
v Rheological measurements on oil-water emulsions and drilling/cement slurries

v Flow assurance measurements in 5m long flow loop

Results

v" More than 80 research works in specialized scientific journals and conferences
v Applied research projects with oil companies (Schlumberger, KAPPA, OilPhase, Energean Oil & Gas)
v In house developed multiphase equilibrium simulator (HYDTUC) for gas/oil/brine/GH/ice
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Institute of Petroleum Research (IPR-FORTH)

2. Petroleum Production Existing experimental setup

Autoclave reactor setup
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Institute of Petroleum Research (IPR-FORTH)

2. Petroleum Production
Needs & perspectives in applied research

v' Update experimental setup to fulfill current requirements
v’ Incorporate existing component databases and new phase models to the existing simulation scheme
v Update rheological and drilling modelling software with additional tools

v Act as scientific contractor to oil companies, carry out industrial projects

Directions of future research

v" Multiphase fluids and emulsions PVT data, Collaboration with ICE-HT/FORTH
v Analysis and modelling of flow assurance issues

v’ Integration of geophysical tools to existing core analysis and flow loop setup
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Institute of Petroleum Research (IPR-FORTH)

3. Safety and Environment

Existing Capabilities

v’ Basic and Applied research on the field of Bioremediation Technologies (biodegradation of hydrocarbon
contaminants on surface and deep waters — oil spills)

v Sediments decontamination & environmental monitoring (landfarming)

v" Microbiological and molecular characterization of Hydrocarbon degrading bacterial communities (q-PCR, flow
cytometry)

v' Modeling of oil spill fate and transport in the marine environment (MEDSLIK-II1)

Results
v" Numerous publications in specialized scientific journals and conferences, and patents

v" More than 10 EU funded projects in the last 8 years on environmental clean up biotechnology (KILL SPILL)
v’ 2 Postdoctoral funded projects on Deep sea bioremediation of hydrocarbons
v’ Innovative product development for combating oil spills — bioremediation agents (bioPad, Biosurfer)
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Institute of Petroleum Research (IPR-FORTH)

3. Safety and Environment
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Institute of Petroleum Research (IPR-FORTH)

3. Safety and Environment

Needs & perspectives in applied research

v' Update experimental setup to fulfill current requirements

v" Incorporate biotechnology cleanup methods in the existing oil spill response scheme
v Incorporate data analysis and modeling in the existing oil spill modelling scheme

v’ Pursue funding and Act as scientific/project coordinator in funded projects

v Offshore Petroleum Regulator for Environment / connect with the Environmental Protection companies

Directions of basic research

v Research on biochemical processes of oil degradation (collaboration with IMBB-FORTH)
v Environmental Biotechnology

v Analysis and modeling of oil spill fate in the environment (collaboration with IACM-FORTH)
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Institute of Petroleum Research (IPR-FORTH)

Summary
A timely and critical research structure for the Greece
Our goals
v’ High operating standards & research excellence
v’ Credibility in the scientific community and in the oil industry

v’ Reference point, as a petroleum science center
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Institute of Petroleum Research (IPR-FORTH)

Thank you

ST
UL
S STBAN0

FEE e
HEV Ry EIR I
ROV
S ARAZ
RN B2/
ORUEISZES
IR

FOUNDATION FOR RESEARCH
AND TECHNOLOGY - HELLAS




