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Enhanced oil recovery with storage

By Roman Berenblyum, NORCE during ACT Knowledge Shearing
workshop, Athens, 6-7th November
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Why are we all here?

® On track More efforts needed ® Not ontrack @ One to watch

® Power @ Buildings Transport Industry Energy integration
Renewable power ® Building envelopes ® Electric vehicles Chemicals @ ® Energy storage
® Solar PV ® Heating Fuel economy of cars & Iron & Steel Smart grids

: vans

Onshore wind Cooling @ Cement Demand response

: Trucks & buses
Offshore wind 2 ® Lighting Pulp & paper Digitalization
® Transport biofuels
Hydropower Appliances & P Alumini Hydrogen
i equipment ® Aviation

@ Bioenergy auip in industry & ® Renewable heat
® Geothermal International shipping ransformation

p
@ Rail

® Concentrating solar
power

® Heat pump

® Ocean

Nuclear power

Natural gas-fired power )
: Change since 2017 https://www.iea.org/tcep/
® Coal-fired power
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CCS worldwide needs a boost!

CO,-EOR has the most significant commercial potential among utilisation methods
leading to permanent storage.

The objective of ECO-BASE is to develop detailed and integrated roadmaps for
CCUS, including EORStore, in South-East Europe.

Key technical milestones are:

* Inventory and mapping of sources and sinks in SEE and the establishment of
regional source-sink clusters and CCUS roadmaps.

* Optimized EORStore methodology for the most promising cases: from inventory
to revenue streams. Preparation for piloting and generalized lessons learned.

* Synthesis, guidelines and further plans
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Mapping regional potential (M1-18)

* Inventory of sources and sinks (from inventory to creation of database
or expansion of existing ones)

* EOR roadmaps per country (clustering and matching sources and
sinks, ecological and legal aspects, creating roadmaps)

* EORStore case study definition (optimization window and routine,
defining the cases for in-depth study)
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EORStore and Business models (M15-30)

* Business cases for site development plans (modelling, risk assesment,
monitoring, leagal issues, revenue streams)

* Synthesis of development plans (synthesis of case studies, best
practices and guidance)
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nowledge Transfer

* Internal meetings (part of the meeting should be open for various
stakeholders)

* Dissemination and outreach

e Courses (Collaboration with Sotacarbo summer school; legal and
regulatory workshop in Romania, Sep. 2019; CO2EOR course in
Turkey, 2020)
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Public awareness

e Public acceptance analysis for selected CCUS chains
* Liasing with ENOS H2020 project
* Liasing with ALIGN-CCUS project

* Organising public events (from public awarness research to
organising public awarness events)
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Key project outcomes - Romania

36% of countries electricity production (coal)
Isalnita and Craiova to Bradesti structure

Large interest from power producer as ETS
significanlty reduces their income

Oil industry still need to be convinced

No infrastructure for CCS
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Key project outcomes - Turkey
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Key project outcome - Synergy

,Termocentrala Isalnita

Mischii
Ea
2
S ) les]
Craiova Pielesti
fos) es}
Palilula Carcea
Cosoveni

Leu
o8
easc

ot 00’0

Bobicesti

Balg

Voineasa

Teslui

Zanoaga

Puturi
Bratovoesti
Castranova
Foispr
Segarcea
a8
Apele Vii
Marsani

Celaru
Daneti
Amarastii
de Jos
ef
S Sadova
8
&
Gighera
&
Ostroveni
Dabuleni
£ Bechet lanca
Kozloduy
Kosnopyit 3 \ m o
X
Measure distance
Click on the 0 add to your path
Total distance: 75.18 km (46.71 mi)
Mizia
V)

Slatina Bucharest
Craiova o ® =
o
Caléorasu
N—A\ /\
\_/-
‘Q\OW Dobrich
Nobpuy
Pleven o
MNnesex 2
o
Vratsa Veliko wuxee: Varna
Bpaua Tarnovo Yo Bagu A
2 Benuko
THpHOBO
o
3 .
Sliven Sunny Beach
4 CnuseH CnvHues 6par
> 3
i o
Bulgaria ool
Byprac
Pazardzhik
o
Masapmpkuk o
Plovdiv Haskovo
nag Mnoeaue Xackoso =
HCKO. o f
7 Kirklareli
o
erres RSy Gorlu
8L Kavala Ea i
V 2
Kapaha Teknordag
& E
AIexanSraupgll
| £90 | Ale€avspouiiohn

100km by river to Danube
550km by Danube to Black Sea
2000 km by the Sea

550km by land

ECOBASE

Acceleraﬁng
Gcs
T chnologies

e Novorossiysk : ' rf];:
— Yalta Hogopoccuick
= / E\A‘"' 7 finta . 4
~— N Sochi
Varna Coun
Bapha e
8 Black Sea Hadt B
P
Bulgaria 3
| od Burgas. e
Plovdiv Byprac
1 s RE Batumi
A0BAME CEdime
e i\j Bsaro
e ) S
San;sun Rive
5 we Trabzon R
7 g‘ﬂ‘o Sakarya le%sun ) o
a
Bursa
)
i ahi Ankara Erzurum
Esklgehlr ® S o
o
Izronir Afyonkarahisar Turke y
Aksaray Malatya
7 2 i Siirt
Denizli Konya Diyarbakir o
9 o Batman
Bodrum Ma(r)dm
" Sanliurfa
g . Antalya Adana Gazngntep o pr
o o S % )
o
Side o Nl
Heraklion
a T
HpakAeto 1,500.00 km
{0-6]
Istanbul
o
Gebze
o
OYalova




T chnologies

ECOBASE approach

From early focus on subsurface aspects (because this is what we did
before)

Through painstaking change of lack of data and identifying bottlenecks

To key focus on «closing a chain» for a first of a kind business case
(incentives, legislation, stakeholder engagement)
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Where are we and the road ahead

Demos and first
commercial projects.
Plenty of data available,
smaller risks, easier to get

In the early
a0 phase projects finances
E may often
1) survive on . First pilots and demos.
a0 : Here things gets more . .
“— generalised and . : Industry is on-board, it
o : practical, industry interest :

- public data and L. . gets easier to get data.
= is still low (no data given),

< research budgets . Investments are needed,
[9) but big budgets are not . -

= risks are still high

c needed yet

o
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Project maturation phase
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Where are we and the road ahead

It’s downhill all the
way now!

Complexity of getting

Project maturation phase
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Qutreach

EORStore workshop @ Sotacarbo summer school
Social science working group @ ACT+ projects
Open Seminar with stakeholders Romania

Public opinion investigation excercise in planning

Stakeholder dialog events Romania and Turkey, March-April 2020
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Future plans

First-of-a-kind scalable pilots in stakeholder countries
Dependent upon outcome of on-going evaluations
Dependent upon dialog with stakeholders

Extension to new regions
Dependent on pilots happening
Dependent on the interest
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