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UGS ROLES

5] 23. 10. 2018




UGS source of
physical flexibility
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100 % H, storable in salt
caverns

... UGS might be used
for storage electricity
from RES in H2 form
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WHY TURKEY NEEDS UGS INVESTMENTS?
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Turkey Gas Consumption Swing (mecm)
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Domestic

Pipeline

prodqctlon

FOR TURKEY THE MOST EFFICIENT FLEXIBILITY
AND SECURITY OF SUPPLY TOOL IS UGS

Cost effective

...but depends on
future exploration
findings

* Very expensive for

flexibility use and
limited SoS

» Suitable for base load

UGS

LNG

O
$$555 5559 O
$5$ $5$ d

* Most efficient large
* Limited to verified

e Second best after

scale option

reservoir

domestic production

$$$ $$58S G

* Very expensive for

flexibility of use and
limited increase of SoS

» Suitable for base load

.. but pipelines & LNG do not solve Take or Pay!

12| 10/23/2018




EXiSTING ENTRY
PIPELINES

®  West Lines

¢ Blue Stream

¢ Baku Thilisi Erzurum

¢ Erzurum Tabriz Ankara

o ,"

'------‘

Somsuny J

UNDER CONSTRUCTION
PIPELINES

®  TANAP

¢ Turkish Stream 1 & 2

Ankara

TURKEY

POTENTIAL PROJECTS
¢ Mediterranean pipeline

Source: EMRA

Lots of pipelines under construction are to be export pipelines ...
but UGS are a backbone of any reliable & flexible gas flows
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How MUCH, WHERE & HOW UGS TO BE
DEVELOPED?



WGV (bcm) Existing  Projects Total

2009 2010 2011 2012 2013 2014 2015 2016 2017
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Tuz Golu 1,2 4,0 5,2
Silivri 2,7 1,5 4,2
Tarsus 4,0 4,0
Others ? [ ?
Total 3,9 9,5 13,4 |
YEARLY CONSUMPTION

¢ ca.l0-13 bcm of total WGV @
20-25% of current gas consumption

SECURITY OF SUPPLY

¢ ca.5 bcm of additional WGV if N-1
rule applied and SoS to be delivered
by storages

BALANCING
¢ Additional extra WGV needed for
transmission

ENERGY STORAGE ?
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UGS location

... but UGS
development depends
on geological

conditions
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CLOSE TO LARGE CONSUMPTION
CENTERS

Population in cities is a main flexibility
driver

In the area with suitable geological
conditions

The most efficient development of gas
storages is in porous reservoir

CLOSE TO TRANSMISSION SYSTEMS

At the point of change of gas title

Near the entry/exit from / to transmission
system

At gas systems flows crossroads

As part of ,,Potential gas hub*




HOW TO DEVELOP EFFICIENT STORAGE?

SUPPORT FDI
¢ Creating investor attractive environment
¢ Securing investment with long term offtake contract

¢ Matching currency of investment with currency of tariff/storage fees

POTENTIAL INVESTORS

¢ Gas storage companies
¢ Gas shippers & exporters

¢ Energy companies
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Key Slovak Underground Storage Operator

~

~

~

~

UGS Technical operator

~

~

Operating unique storage assets UGS Lab complex 2.6 bcm
Portfolio of 7 geological structures

Variety of grid interconnections, strategic location

Exporter of gas storage capacity

O POZAGAS T
1)

POZAGAS 0.65 bcm —

SPP Storage 0.57 bcm =

Strong competence centre

~

~

~

Subsurface & Surface
Commercial

Partner of RAG at Sun storage project QG

AUSTRIA AG!

Member of DVGW v
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KNOW-HOW
&EXPERIENCE
105" years E&P
45* years UGS

RELIABILITY & FLEXIBILITY
Storage capacity

ENVIRONMENTAL
& INNOVATIVE
Energy storage
cooperation




NAFTA — PART OF EPH GROUP
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NAFTA: PART OF PROJECT OF SUN STORAGE

NAFTA was a partner of the Austrian company RAG in unique power-to-gas project

°  providing solutions for the storage of the renewable energy o S— —
in gas reservoir

° installing a demonstration plant for in-situ testing

° investigating the impact of the mixture of hydrogen
and natural gas for the porous underground gas storage

The project has confirmed a feasibility of energy storage in the form of
mixture H2 & CH4 in porous reservoir
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http://www.underground-sun-stor/
http://www.underground-sun-storage.at/

THANK YOU FOR YOUR
ATTENTION!



