O EAAnvVko¢ Evepyerakoc TopEag
- Etowa’ExkBeon 2019

Greece’s Energy Sector - Annual Report 2019

=evodoyxeio Caravel
13 QeBpovapiou 2019

MNapouaciaon EkBeong armod toug
K. K.N. ZrapmnoAn, EkteAeotiko AteuBuvtr IENE kait
K. Anpitpn MelaptaooyAov, YrieuBuvo MeAetwv IENE

INSTITUTE OF ENERGY
FOR SOUTH EAST EUROPE







H Maykoopia Owovopia — MNocooto (%) Avamtuéng

MNpaypatikou AEM to 2018
The Global Economy — Real GDP Growth (%) in 2018
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B 10% or more

B 6%-10%

B 3%-6%

B o%-3%

B less than 0%
no data

MnyA: IMF Database World Economic Outlook (October 2018)




H EAANvVikn Owkovopia — MetaBoAn (%) AEMN pe Emoxikn

kot HuepoAoylakr AtopBwaon, 2009-2018

The Greek Economy — GDP Changes (%) with Seasonally and Calendar
Adjusted Figures, 2009-2018
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MNoaykoopo Evepyeloko Miypa (2000 kot 2016)
— evaplo Tpexouowv MoOALTIKWV
Global Energy Mix (2000 and 2016) — Current Policies Scenario

2000

Jupudwva pe tov IEA, n petafaon mpog tnv
Aeyouevn amnavOpakomoinon eival péxpt
onuepa SUoKOAN, pe avénon tou pepLdiou
TOoU avBpaka, oplakn avénon tou puaoLkou
aeplou kat twv AlE.

M Coal mQOil mGas M Nuclear mHydro M Bioenergy ™ Other renewables

2016

M Coal mQOil mGas M Nuclear mHydro ™ Bioenergy M Other renewables

Mnyn: IEA “World Energy Outlook 2017”



AxkaBaplotn Eyxwpla Katavalwon otnv EAAada

(2000 kat 2016)
Gross Inland Consumption in Greece (2000 and 2016)

2000 , , ,
Opwg, otnv EAAada n petaBaon

TPOC TNV amavOpakomoinon HExXPL
OTLYUNG ETUTUYXAVETAL AOYyW HElwoNG
Tou pepLdiou tou Ayvitn kat avénon
TWV avtiotoywv HepLdiwyv Tou
duolkoL aepiou kot Twv AlE.

2016

M lignite ®WOil ®WGas MElectricity ™ Renewable energy sources

Hlignite WOil ®Gas MWElectricity MRenewable energy sources

Mnvéc: YMEN, IENE
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YuvoAwkn Ewova Mapaywyng Evépyelag, ZuvoAlkng Mapoxng Mpwtoyevoug Evépyelag
(TPES) ko TeAwkn¢ Katavalwong Kavoipwv (TFC) otnv EAAGSa, 2015

Overview of Energy Production, Total Primary Energy Supply (TPES) and Total Final
Consumption (TFC) in Greece, 2015

Mtoe
25 Electricity
20 - | Net imports > ' Transformation and losses > . mOther renewables”
m Biofuels and waste
15 I Cmmercial—
‘ ‘ m Natural gas
Transport
10 ] _—"Te"
Residential m Coal

/ e' f Industry

Production TPES TFC (fuel supply) TFC (consumption)

* Other renewables includes hydro, solar, and wind.

Mnyn: IEA



TeAwkny Evepyelakn Zatnon (ktoe) ava Kavowpo otnv EAAGSa, 2005-2050
Final Energy Demand (ktoe) by Fuel in Greece, 2005-2050

25,000

20,000 -

15,000 -
8
=
10,000 |- — -
5,000 |- -
O 1 T T T T T Y T T T

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

= Solids ™ Heat (from CHP and District
= Oil Heating)
® Gas » Renewable energy forms

M Electricity ™ Other

Mnyn: MeAétn IENE “South East Europe Energy Outlook 2016/2017”, ABryva, 2017

10



AmoBepata Awyvitn kot AvBpaka otnv Evpwrn
Lignite and Hard Coal Reserves in Europe

Gt reserves

onm

Norway
ignite [l N H EAAGSa tapopével
hardeoal [ Sweden KoOapOG ELoAYWYENS
ke berw ant N s 25 evépyelag (metpélalo
ireland. Kot duoLko agplo). H
— o EYXwWpPLA TIAPOywyn
KIgdoMm \othertands -mm gvepyelag Baoiletal
e (a) o€ Ayvitn ko (B)
Crech Republic o€ AMNE (peyala
UOPONAEKTPLKA KoL
aAAeg ANME, &nA.
dwtofoAtaika,
. QLOALKA Kol Blopada).
Portugal
o2 mmtem
Spain

Mnyr: EURACOAL
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Elcaywyec Apyou Metpelaiov tng EAAadac ava
Xwpa, 2007-2016
Greece’s Oil Imports per Country, 2007-2016

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Eloaywyecg kat E€aywyec Metpelaikwyv Mpotovtwyv tng EAAadag
ava Xwpa, 1979-2016
Greece’s Imports and Exports of Petroleum Products per Country, 1979-2016

mm Other

H EANGSa €xeL augnoel
NV mapaywyn
SWALonG Ta teAeutaia

I United States

I | ebanon ! X
Xpovia Kot oL KaBapég
- I gy pt €€y WYEG POIOVTIWY
neTpehaiov £xouv
N [ urkey MEeVTanAQoLaoTel KaTd

TNV nevtaetia 2011-

0 m Saudi Arabia 2016.

Exports . ++=++= Net import/export
1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015

Note: Data are provisional for 2016.

Mnyn: IEA Greece 2017 Review




KatavaAwon MNetpelaikwv Mpoioviwv tng
EAAadac ava Katnyopia, 2010-2017
Greece’s Consumption of Petroleum Products per Category, 2010-2017

3.500.000 -
3.000.000 -
& Totrep To’2017, naparnpf]enks
2.500.000 ) pelwon ¢ katavaAwong
m ApdAufon , ,
_ TeTpeAALOELO WY, O€ OXEDN UE
2.000.000 w Zoonep apdAupdn 98/100 1 1, 5616 1 onoia mporA8e
| I I- I I I I I ® NetpéAao Béppavong Kupiwg amd TNV MTWon otnv
1.500.000 - B Netpédaio kiviong KatavaAwon tng Peviivng
l I I I I r ' ' = Xapnhoo Oeiov* * ooumep kotd 61,4%, TG
1.000.000 - = Yoo Oeiov** OOALBENG Bevlivng katd
o 3,5% Kol Tou TeTpeAaiov
B Yypagpo® , ,
Bépupavong kata 2,3%.
500.000 - I I I I I I I
0 Rl WSSl SEERN ' =SSRt | ANt 1E . -

2010 2011 2012 2013 2014 2015 2016 2017

MnyA: EASTAT




ApoAuvBoON Meon Tuun AvtAioc Attiknc (29/6/2018)
Average Unleaded Pump Price in Attica (29/6/2018)

Tiun AvtAiag - Alavikn Tign

®opo1 ka1 Aacuoi 63,86%

=~ 5 A A 1T TN o 2 QAC
Nun AivAiloTnpiou 32,96%

Inueiwon: H tiun SwAlotnpiou mephapPavet to meplBwplo StAonc tou Stwliotnpiou (refining margin).

Mnyeg: ZEENE, ITE kat Npatiplo Kavoipwy




MetpelatomniBavec MNeployec tng EANASAC

Areas in Greece With High Oil Potential

. * EZQTEPIKEZ ANTIKEZ
NTYXQMENEZ ZONEZ

' . METAOPOTENETIKEX

AEKANEXZ ANATOAIKHZ

EANAAAZ

~ «  AEKANEZ NOTIA KPHTHZX

(MEZOTEIAKH PAXH)

(s
o (O

Mnyég: EANE, NwoAdou

Ta teAevutaia 6 xpovia, n
EANGSa €xeL emaveNDeL oTO
XWPO TWV EPEVVWV TTETPEAQLOU,
KaBOTL UTIAPXOUV OLPKETEG
TIETPEAALOTILOAVEG TIEPLOXEC.



Kottdopata YoépoyovavBpakwv otnv EAAGda (EKTIHwEVA, AUVNTLKA KOt

BeBalwpéva AmoBepata), o ekat. PapeAla

Hydrocarbon Resources in Greece (Prospective, Contingent and Proven), in

million barrels

Estimated reserves or

Fleld Date*(a) Company Category
(in million barrels)
Contingent resources
East Thassos [ 1971 Oceanic-Colorado 1 350.0 (Heavy oil)
East Thassos II 1971 Oceanic-Colorado 80.0 Prospective resources
Babouras 1971 /72 Oceanic-Colorado 150.0 Prospective resources
Stavros 1971 /72 Oceanic-Colorado 122.0 Prospective resources
Nike I 1971 /72 Oceanic-Colorado 60.0 Prospe;tlve rESOUrces
Nike I1 1971 /72 Oceanic-Colorado 63.0 Prospective resources
South Kavala
1972 Oceanic-Colorado 950.0 million m” gas, Depleted Gas field
(natural gas) . ( gas) | i
Amodes
(heavy oil) 1972 Oceanic-Colorado 450 Contingent resources
Athos 1972 Oceanic-Colorado 45.0 Contingent resources
178 Proven recoverable (P2)
nos™
prl 2018 Energean 216 Contingent (2C)
1982 DEP/EKY (4.0) Contingent resources
SPa Kebwpnto 2018 Energean 10.0 Proven reserves (P2)
Alikes Zakinthou 1984 /85 DEP/EKY ’ 35.0¢ Contingent
Epanomi ‘
1987 | DEP/EKY \ 30 Contingent resources
(natural gas) : A ; i
2015 Energean 33 Proven recoverable (P2)
oo | aes | Energean ' 2.4 Contingent (2C)
1998/99  Enterprise Oil - Triton
Patraikos Gulf 2016/2017 EANE \ 100.0 Prospective
Prinos-Epsilon 2015 Energean 190 Proven recoverable (P2)
Total proven recoverable reserves ’ 51.0 Proven recoverable (P2)
Total contingent reserves 502.0 Contingent (2C)
'l't._nll prospective reserves l 575.0 Prospective
Total reserves and resources (proven, contingent and prospective) 1,128

*{a) Date of discovery or latest evaluation, (b) Some 116 million barrels of oil had been recovered by the end of 2014, Estimated original

17

reserves in place: 290, (c) Asphalt contingent resource base has been found but considered to be non-explorable duet to environmental
Mnyn: IENE



Xepoaliec kal OaAdoolec Mapaxwpnoelc (2014-2018)
otnv EAAaOa
Onshore and Offshore Blocks Awarded in Greece (2014-2018)

T

Prinos o
production o .

‘ ﬁdnshore and offshore
blocks awarded
Geophysical

acquisition
2019-2020

v Under evaluation or
ratification process

Recent geophysical
coverage in the lonian
and Cretan Seas

West
of Crete

Southwest ‘

of Crete

18
MnyA: EAEY



KatavaAlwon Quoikov Agpiov tng EAAadac ava KAado,
1982-2015
Greece’s Natural Gas Consumption by Sector, 1982-2015

4 Mtoe
Heat and power
generation
3 W QOther energy”
W Industry™
2
B Residential
1 m Commercial™
W Transport™™*
0

1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015

* Other energy includes petroleum refineries and energy own use.

** [ndustry includes non-energy use.

** Commercial includes commercial and public services, agriculture, fishing, and forestry.

** Negligible.

Notes: Natural gas in TPES by consuming sector. Consumption data per sector are available until 2015. Total gas
consumption increased to 3.5 Mtoe in 2016.

Mnyn: IEA Greece 2017 Review



Elcaywyec Quokov Agpiou tng EAAadac ava Xwpa,
1995-2016
Greece’s Natural Gas Imports by Country, 1995-2016

bem
5
u Other
4 C
m Norway
2 N m Algeria
2 W Turkey
1 m Russian Federation
0
1996 2001 2006 2011 2016

Note: Data are provisional for 2016.

Mnyn: IEA Greece 2017 Review




Yriodopgeg Quaotkou Agpiou: EBviko Zuotnua Aywywv Quotkol Aepiou
Gas Infrastructure: Greece’s National Natural Gas System
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OMokAnpwon Emektaoncg tou TepuatikoU LNG tng PeBubouocag
(2n AvapBabuion)
Completed Expansion of Revithoussa LNG Terminal (2nd Upgrade)

@ DESFA

Expansion of Revithoussa LNG

Storage capacity: 225.000
m3 (currently, 130.000 m3)
Max Ship size: 260.000 m3
(currently, 140.000 m3)
with the addition of a 3rd
tank

Capacity

Anticipated Operational

Date 2018

Mnyn: AEZOA




To FSRU otnv AAe€avdpouToAn
The Alexandroupolis FSRU
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Mnyn: MeAétn IENE, “Gas Supply in SE Europe and the Key Role of LNG”, (M46), ABrjva, lavoudplog 2019




Ataocuvdetnploc Aywyocg EAAadac-BouAyapiog (IGB)
(2tadio YAomnoinonc)
Interconnector Greece-Bulgaria (IGB) (Implementation Stage)

IGB
Length 182 km
Diameter 32-inch (813 mm) pipes
Capacity 3-5 bcm/y

Anticipated Operational

Date 2020

MnyA: ICGB AD



To 2uotnua TANAP-TAP (Yo Katookeun)
The TANAP-TAP System (Under Construction)

TAP
Length 878 km
Diameter 48-inch (1,200 mm) pipes
Capacity 10-20 bcm/y
Anticipated Operational 2020
- Date
Adriafic _
0 Caspian
$eq Seq
ki
TANAP
)
ilankid s Length 1,850 km
4 ki
@ Diameter 48-or-56-inch (1,200 or
1,400 mm) pipes
Capacity up to 31 bcm/y

Anticipated Operational

Date 2019

MnvA: TAP AG




East Med kat Ataouvdetrploc Aywyoc EANadac-ItaAiac (1G)
Poseidon (2tadlo YAomoinong)
East Med and Interconnector Greece-ltaly (IGl) Poseidon (Conceptual Stage)

@ e |
EDISON

MnyA: AEMA

East Med

1,300 km (offshore)

1e] Poseit;?n Length 600 km (onshore)
E‘l;ﬂ .. - Diameter 32-inch (813 mm) and 48-
inch (1,200 mm) pipes
Capacity up to 15 bcm/y
Anticipated Operational 2025
Date
IGI
Length 216 km
Diameter 32-inch (813 mm) pipes
i Capacity 14-20 bcm/y
Israeli
resources Anticipated Operational 2020
Date




Alacuvdetnploc Aywyoc EAAaSac-FYROM (IGF)

(2tadlo YAo

moinong)

Interconnector Greece-FYROM (IGF) (Conceptual Stage)
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IGF
Length 115 km
Capacity 1.5 bcm/y
Anticipated Operational 2020
Date

Mnyég: ENTSO-G kat ECA




O Aywyoc Turkish Stream (Ymo Katookeun)
Turkish Stream (Under Construction)

ROMANIA

BULGARIA

.

¥ Luioburge

MOLDOVA

UKRAINE

Russkaya CS

Black Sea j

TURKEY

RUSSIA

Turkish Stream

Length

1,100 km

Diameter

Outer diameter of 32
inches (812.8 mm) and
will be installed in water
depths up to 7,220 ft
(2,200 m).

Capacity

Two stretches: Each
stretch will have a
capacity of 15.75 bcm/y.

Anticipated Operational

Date

2020

Mnyn: Gazprom




H Emektaon tou Aywyou Turkish Stream Meow BouAyapiag; \—//
Turkish Stream’s Expansion Through Bulgaria?

* HUNGARY
SLOVENIA RUSSIA
BOSNIA
SERBIA B TURKISH STREAM

Mnyn: IENE




KaBetoc Atadpopoc kot BRUA (2tadio YAomoinong) N
Vertical Corridor and BRUA (Conceptual Stage)

VERTICAL
GAS CORRIDOR ey
| Source: European Commission
BRUA
Length 843 km
Diameter 32-inch (813 mm) pipes
0.5 bcm/y transport
. capacity towards Bulgaria
Onvi: [ENE CErEIEiy and 4.4 bcm/y towards
vn: Hungary
Anticipated Operational 2073
Date




Yrioyeta ArtoBnkn Quotkov Agpiou otn Notia KaBdaAa
(2tadlo YAomoinong)

South Kavala Underground Gas Storage (Conceptual Stage)
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MnyA: ENTSO-G




Evoc Ateupupevoc Notloc Atadpopoc
An Expanded South Gas Corridor
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TURKISH STREAM

o Marmara Ereglisi scp

* LNG Terminal

Alexandroupoals“ A TANAP
ULl of ros
pOSE,o * FsRU FSRU
ON ~ ETKI FS'RU*
N LNG Aliaga
N
N LNG Revithoussa
~
. ~ Botas-Dortyol
EAST MED FSRU
O - o
e T T, - B Turkish Stream W TAP
\ H SCP POSEIDON
\ H TANAP M Vertical Gas Corridor
== EAST MED M Ge
C N. G
yp;!”e!snur:::) » M AP M GF
Israel N. Gugn Blue Stream Trans Balkan
Egypt N. Gas Resources
Resource: * Existing LNG Terminals

* Planned LNG Terminals
. Existing Underground Gas Storoge (UGS)
. Planned Underground Gas Storage (UGS)

NB.: The TANAP has been completed, while TAP and Turkish Stream are under construction, with IGB at an advanced planning stage with FID already taken. The IAP, the IGI Poseidon in
connection with East Med pipeline and the Vertical Corridor and the IGF are still in the study phase. Blue Stream and Trans Balkan are existing pipelines. 32

Mnyn: MeAétn IENE “South East Europe Energy Outlook 2016/2017”, ABriva 2017




Moootntec @. Aeplov nov Ba Alepyxovtal Meow
EAAaSag (2020-2030)
Anticipated Gas Volumes Through Greece (2020-2030)

Méow TAP === 10.0 bcm 1o 2020 (1.0 bcm otnv EAA&Sa, 1.0 bcm otnv BouAyapia
kot 8.0 bem otnv ItaAia) pe nipoorttikn (2030) ===>20.0 bcm (2.5 bem otnv EAAGda, 1.5
bcm otnv BouAyapia kat 16.0 bcm otnv ItaAia)

Meow IGB ===) 1.0 bcm (2020) pe tpoorttikn 4.0 bcm (2030)

Méeow IGF === 1.0 bcm (2020) pe npoorttikn 1.5 bem (2030)

Meow PeBuBoUoaC m==) 1.5 bcm (2020) pe poorttikn) 3.0 bcm (2030)

Méeow FSRU AAe€avdpoumoAng ===>1.5 bcm (2020) e npoontikn 4.0 bcm (2030)
Méeow East Med === 0.0 bcm (2020) e tpoorttikr) 10.0 bcm (2030)

BaostL Twv avwTIEPW, N EKTUNON €ival oTL os mpwtn daon (2020) Ba dlakvouvtal
peow EAAASoc 13.0-14.0 bcm snUTAE0OV TTOCOTNTEG, QMO OTL ONUEPX, TPOC SLAPOopEC
KateuBuvoeLg, evw to 2030 oL TOOOTNTEG QUTEC MIMOpPEL va exouv ¢ptaosl ta 30.0 becm, to
omnoio avTloToL el oto 6.0% mepinou tne Evpwnaiknic {ntnonc ¢. aspiov.



Evpwraika Gas Hubs kat Xpnuatiotipla
European Gas Hubs and Exchanges

IAuepa, Oev UTTAPXEL Kaveévag KOpPBo¢ sumopiag ¢uokol aepiov (gas trading hub)
QVOTOALKA Kol VOTLOOVOTOALKA TNG Blévvng, omou 1o CEGH Ba pmopouoe va amoteAEoel
onueio avadopdc yla tnv npowdnon tng epmnopiag puaoikov aepiov otn NA Eupwrn.

{ A el

N8 Nord Pool Gs 4 a8

PSV

MS-ATR ) S
B Gas hub m Gas exchange

34
Mnyn: Interfax Global Energy



Etnola AtoteAeopata 2018 —_
Annual Scorecard 2018 Update

EFET 2018 Gas Hub Benchmarking Study
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Mnyn: EFET 35




MetaBoAn HAektpomapaywync (GWh) oto Alacuvdedepévo Zuotnua
¢ EAAadag, 2017-2018

Change in Electricity Production (GWh) in Greece’s Mainland Interconnected
System, 2017-2018

47.000

-9,0%

5,2% -1,3%

46,1%
i I _o

IAN-AEK 2017 AITNITIKH @YIIKOY AEPIOY  YAPOHAEKTPIKH AANA ANE IAN-AEK 2018

41.000

- H av@ivom ¢ napaywyns avagépetal otnv Kabapt) mapaywyr).

- H katnyopia "ANE" neplapfhver v napaywyn] and povadeg ANE mov ovvdfovral ansvbeiag ot Y/E Zuon)patog kat tnv
eKkTipnon ¢ napaywyng oto Aiktvo. H napaywyn oto Aiktvo mpokimtel and motomompéveg peTpioeis ya v Méon Tdon kau
exTipioets yue tnv Xapnin Taon.

MnyA: AAMHE



loolUylo HAektpkn ¢ Evépyelac (MWh) otic Ataouvdeoelg tng EAAGdacg, 2017-2018
Electricity Balance (MWh) in Greece’s Interconnections, 2017-2018

1.000.000

900.000

700.000

600.000

500.000

MWh

400.000

300.000

200.000

100.000

0 -

QEB MAP ANP MAI I0YN 10YA AXT IEN OKT NOE AEK
12017 360.841 | 923.979 | 843.225 | 650.146 | 580.414 | 687.740 | 383.179 | 655.169 | 242.086 | 287.489 | 554.485
W2018 806.276 | 568.043 | 399.558 | 690.487 | 570.740 | 573.664 | 870.021 | 413.926 | 341.063 | 243.163 | 329.052 | 473.302

To wooliylo NAeKTPLIKNG EVEPYELXG 0TI SLaouvdéoels vmodoyiletan we 1 Sragopd ("Mpaypatikéc Poéc Eloaywywv'-"Tipaypatikég Poég
Efaywymv") yua 6Aec Ti¢ Siaauvdéoeic.

Mnyr: AAMHE




MetaoAn Zatnong HAektplkng Evépyetac (GWh) oto
Ataocuvdedepévo uotnua tng EAAGSac, 2017-2018
Change in Electricity Demand (GWh) in Greece’s Mainland Interconnected
System, 2017-2018

53.000

52.500 -
-1,6%
52.000
51.500 1A% rocoi i
83 e —1— —

F4

2 51.000 -
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Evkateotnuévn loxuc (GW) oto Alacuvdedepévo uotnua tng EAAGSaC,

2018, 2025 ko 2030

Installed Capacity (GW) in Greece’s Mainland Interconnected System,
2018, 2025 and 2030

Eykateotnuévn loxug [GW]
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Mooooto MNpopnBetac Katavaiwtwyv HAekTpLlknc Evépyetag to 2018
Percentage of Electricity Supply to Consumers in 2018

(EZI MIPOMHOEYTEZ ME THN METAAYTEPH AIEIZAYXH)
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HAektplkeC Ataouvdeoelg Twv KuKAAdwv
Cyclades Islands Electricity Interconnection

Mnyn: AAMHE



HAektpikeg Alaouvdeaoelc tng Kprtng pe to Hielpwtikd Zuotnua tng EAAadaG
Electricity Interconnection of Crete with the Country’s Mainland Interconnected
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EuroAsia Interconnector
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Mn Awaocuvdedepeva Nnowa
Non-Interconnected Islands

D \ of
“ AIrAIO MEAATOZ

ANIBYKO MEAATOZ

= 60 Nnow

= 32 HAekTpLKA ZuoThpata

v' 11 HZ ZOpmAeypa Nnotwv

v' 21 Autévopa Nnotd

= 31 Antopovwpéva Mikpodiktua
= 1 Mikpo Anopovwpévo 2uotnua (Kpntn)

Eykateotnuévn loyuc (MW) Movadwv Napaywync cto MAN - 2017

Oepuikol Ztabuol 1.845,3 79,18%

ALOAKQ 322,23 13,83%

OwtoBoAtaika 135,88 5,83%

STéync-NET 26,4 1,13%

Blopala 0,5 0,02%

Mukpd YSponAekTpikd 0,3 0,01%
Zuvolo 2.330,61 100,00%

Mnvr: AEAAHE
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Xpnuatiotnplo Evepyelac otnv EANada
Energy Exchange in Greece
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NwAnoewc H/O otnv EAAASa
Sales of EVs in Greece

E€EMEN Tafvopnoewv HAektpokivnTwy Oynpdatwy
250 (2013-2018)
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—f—=REy
=8=PFHEY

=== Tt Eleciric

Etog BEV PHEV E:::;L
2013 3 0 3
2014 54 9 63
2015 55 21 76
2016 41 54 95
2017 53 138 191
2018 YTD 54 162 216
Iovoho 260 384 644

NnyA: SEENE

46



/—-.:-
HAektpomapaywyn ano AMNE otnv EAAGSa, 2006-2016 —
Electricity Production from RES in Greece, 2006-2016

MNapaywyn nAeKTPLKNG EVEpYELaC amno AMNE
16
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B YéponAeKktpikad <10MW B YSponAektpika >10MW = QwrtofoAtaika

ALOALKG B Itepen Bopdla B Bloagplo
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Evkateotnuevn loxuc AME yia HAektpomapaywyn otnv EAAGSQ, \___,/
2006-2016
Installed RES Capacity for Electricity Production in Greece, 2006-2016

Eykateotnuévn Loxug ANE ya napaywyn NAEKTPLKAG EVEPYELOG
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EEEALEN TeAknc KatavaAlwong Evepyelac ava Topga TeAKAC Xprong
otnv EAAada, 2006-2016
Evolution of Final Energy Consumption per Sector of Final Use in Greece,

2006-2016

TeAKA KATOUVAAWON EVEPYELAG
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Mooooto Evepyelakng Otwyelag otnv EE to 2016
Percentage of Energy Poverty in the EU in 2016

Moo tpoC EE 8T
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MAaiolo Evepyelaknc MoAttiknc tng EE (2020, 2030
kot 2050)
EU Energy Policy Framework (2020, 2030 and 2050)

Key EU targets for 2020:

20% reduction in EU greenhouse gas
emissions compared with 1990

20% of total energy consumption to
come from renewable energy sources
20% increase in energy efficiency

Long-term goal ’ Key EU targets for 2030
emissions SUbStaHUd!iy — by 80- em.s|ons compared w‘th 1990
95% compared to 1990 levels At least 27% of total energy
as pa rt ' he efforts r!:"\-i'\"”’!:‘d consUmonn fmm renewab'e energy

'\x'\f‘-'t‘:o’,)ed countries as a At 'east 27% increase in energy

group. « efficiency
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levikol Evepyelakol 2toxoL tng EAAadac yia tnv Mepiodo 2021-2030

Greece’s Energy Targets over the Period 2021-2030

avfnon CUPHETOXNAG
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Naykoouteg Evepyelakeg Ekmouneg Aloéeldiov tou AvBpaka (Gt CO2), 2017-2040
Global Energy-Related CO2 Emissions (Gt CO2), 2017-2040

Gtcoz 36 BIIO I ER O NSEUOUOUO A A S LSS S S S S OOUOCS U PSS ST : o IO OO S 1 TR S L T I LY T <_Newpo|icies$cenario
30 AR RAR DS SO EebbiRARGUGL I P GaaRaaannARAB YA
24
Sustainable Development
18  Existing and under construction 7, Increased room < Scenario
e c z "//////// to manoeuvre
power plants, factories, buildings etc. 7

\

12 ////////////////

7

Coal-fired power plants

2017 2025 2030 2035 2040

Mnyn: IEA “World Energy Outlook 2018” 54



‘Evtaong Ekmounwv otnv EAAada
Evolution of GHG Emissions by Sector and Emissions Intensity Index in Greece
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E€EMEN Exkmopmwy Agpilwv Tou Oeppoknmiov Ektog kot Evtog ZEAE otnv
EANGSa €wg to 2040 — Zevaplo Yolotapevwy MoAttikwyv kat MEtpwv

Evolution of GHG Emissions Without and With EU ETS in Greece by 2040 — Current
Policies Scenario

Exmopnég aspiwv tov Beppoknmniov extdg ZEAE

54,2
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Mnyn: YAEN
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Evepyewakn E€aptnon (%) otnv Evpwrin (2016) —
Energy Dependence (%) in Europe (2016)

EE-28 53,6 OMowvbia 45,8
EE-19 61,9 Avotpia 62,4
BEAylo 76 MoAwvia 30,3
Boulyapia 37,2 MoptoyaAia 73,5
Toeyia 32,7 Poupavia 22,3
Aovia 13,9 Y\oBevia 48,4
lepuavia 63,5 YAoBakia 59
EocBovia 6,8 dwAavdia 45,3
IpAavéia 69,1 Jounbia 32
EAAaSa 73,6 Hv. BaotlAelo 35,3
lortavia 71,9 loAavéia 19
FaAAla 47,1 NopBnyia -644,4
Kpoartia 47,8 MaupofBouvio 34,7
ItoAla 77,5 Nnram 58,7
Kompog 96,2 AABavia 21,1
Aetovia 47,2 YepPBia 29,2
AlBovavia 77,4 Toupkia 74,9
, Boovia kat
NouéeuBoupyo 96,1 EpZeyoBivn 31,1
Ouyyapia 55,6 KoooBo 23,6

MaAta 100,9

Mnyn: Eurostat




E€EAEN Evepyelaknic E€aptnong (%) tng EAMadac Ewg to 2040
— Yevaplo Yplotapevwy MoAtikwy kot METpwy

Evolution of Greece’s Energy Dependence (%) by 2040 — Current Policies
Scenario

Evepyswakn E§aptnon
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40% T T T T T
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Nwc¢ Mrmopei n EAAGSa va BeAtiwoel tTnv Evepyeslakn tng
Aodalela;
How Can Greece Enhance Its Energy Security?

H pelwon tng tpéxovoag evepyslakng e€aptnong tng EAAadag (dnA. 73,6% to 2016),
TIPOKELUEVOU VO TIPOCEYYLOEL TOV EUPWTAIKO HECO Opo (dNA. To 54% 10 2016), MpEmel
va elval Evog ota@epag Kot pin SLampayateUoLHOG GTOX0G TTOU UTToPEL va emiteuyOetl
HEOW:

NG LELWONC TWV ELOOYOUEVWY EVEPYELOKWV POWV TIOPAAANAQ UE

uia avénon tTwv eyxwplwv eVeEPYELOKWV TINywv, UE £udaon ot AlE,

oTouC USPOYOVAVOPOKEC KOl 0TNV EVEPYELAKN amodotikotnta, LOiwe oTouC

TOMELC TWV HETADOPWV KOl TWV KOTOLKLWV KO
TN otaBepomoinon A th Helwon Tou onuepvou peptdiov Tou Alyvitn oto

EVEPYELAKO HULyHO TNC XWPOLG
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Evepyelakec E€aywyec tnc EAAadag

Greece’s Energy Exports

H EAAGSa Statnpel e€aywyLlkég SpaotnpLOTNTEC OTOUC £EC EVEPYELOKOUC TOUELC:

NetpeAaika mpoiovta otnVv epLoxn tng Meooyeiou kal twv BaAkaviwv

E¢aywyEg nAeKTPLKAG eVEPYELAC TIpoC ItaAia, MFTAM, AABavia, Toupkia kot BouAyapia
Aopka UALKA yLa e§oLkovOpnon eVEPYELAG (TT.X. aAoupivia)

HAwakd Oepuikd cuotipata (r.x. nAtakoug BeppuocuoowpeuTe, Beppocidwveg)

AmoOnkeuon nAeKTPKNAG eVEPYELOG (Y. pmatapieg yla cvotnuata AMNE, pe Wlaitepa
ONUOVTLKA TNV apouoia tng ZuotApata Sunlight, n omola eldikevetal otnv avamntuén, Tnv
mapaywyn kat tn O1dBson Hmataplwv Kol CUCTNUATWY amoBrnkeuong eVvEPYeELOG yla
BLOUNXOVLKEC, KATOVOAWTLKEG EPAPUOYEC Kol EPAPHOYEC TIPONYHEVNE TEXVOAOYLAC)
KaAwdia: Xprion avtwv ot diktua petadopdg kat Stavoung NnAeKTpLKAG evépyelag, ANE,
SLAOUVOEDELG VNOLWV HE NTIELPWTLKA CUOTAMATA, AAAA KOL UTIEPAKTLWY OLLOALKWVY TIAPKWV
(rtx. Oudog Cablel® EAANvika KaAwdia e€ayel umofpuxla kal uttépyeta kaAwdia uPnAng
Kal uTtepuPnAng Tadong)

HAektpovikol METPNTEG NAEKTPLKAG EVEPYELOG YL BLOUNXOVIKEG KOL ENTIOPLKES
epappoyég (r.x. Landis+Gyr A.E. pe €6pa tnv KopwvBo e€ayel petpntég otnv NaAAla kat og
AANEC YOANOPWVEC AYOPEC OVA TOV KOOUO)

Aywyol netpeAaiov kot puolkol aepiov (.. n ZwAnvoupyeia KopivBou Stabetel pia
Qo TIC HEYAAUTEPEG TTOLKIALEG XOAUBSOOWANVWY TIAYKOOULWE TTOU XpNOoLUoTtoloUvTal OE
Xepoaiou¢ aywyou¢ petadopd¢ ¢uolkol aepiou Kal TETpEAAiou, O aywyoug
enaveéyyxuvong CO2 kol o€ aywyou HETAPOPAC TIETPOXNMULKWY KoL KAUGTHWVY)



Evepyelakn Xpnon otnv EAAGSa: BeATiwvovtag to
Evepyelako tng Miypa
Energy Use in Greece: Improving Its Energy Mix

Gross Inland Consumption in Greece (2015, 2025 and 2050)

-

m Solid fuels m Oil m Natural gas ® Renewable energy sources ® Solid fuels ® Qil = Natural gas ® Renewable energy sources

2015

2050

|

m Solid fuels » 0il = Maturalgas = Renewable energy sources

Mnyn: MeAétn IENE “South East Europe Energy Outlook 2016/2017”, ABryva, 2017







2 NUOVTLKEC Evepyelokec EtevOUTLKEC MPOOTITIKEC
otnv EANada (2018-2027)
Key Energy Investment Prospects in Greece (2018-2027)

Epeuva kal mopaywyn

uSpoyovavBpakwv Epya AME

Epya Ynobdopwv Duaoikou ‘Epya Evepyelakng AmtoSoTLlkoTnTaG
Aepilou kal HAekTpLopoU




Exktipwpevec Evepyelakeg Emevouoelc otnv EAAada (2018-2027)
Anticipated Energy Investments in Greece (2018-2027)

EKTLLWUEVEG
KAadog - Kabowo ApaoTNPLOTNTEG Enevduoslg oe
eKkat. €
£ .
peuva KCl'L napaywyn 5,000
METPEAAIO vdpoyovavBpakwv (Upstream)
AwAon kal epmnopia (Downstream) 2,000
®DYZIKO AEPIO Aiktuo duoikol agpiou 3,300
H ,
7\z-:|ftportap’avwvr] 3,000
(véeg povadeg)
HAEKTPIZMOZ AIKTUO NAEKTPLKNG EVEPYELOG 5,600
AlE 15,100
ENEPIFEIAKH ANMOAOTIKOTHTA Evepyelakn amodotikotnta 11,000
EPEYNA KAI KAINOTOMIA ‘Epeuva Kal Kavotopia 500
2 ¢ E U E. /
UVOALKEG EkTipwueveg Emevbéuoeig 45,500

uéxptto 2027

Inueiwon: Nephappavovtal ot aywyol TAP, IGB kat Poseidon. Aev meplhappavetal o aywyog East Med. MeplhapBavovtol KEVIPLKEG

64
HOVASEG automapaywywy, eykataotdoels /B oTIC OTEYEC KOL CUCTAUATO ATtOOAKEVGNG NAEKTPLKAG EVEPYELAG.

Mnyn: IENE
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KUpla Zuumepaopota (1) —
Key Messages ()

To 2018 £depe onpavtikd oPpEAN yLa TOUG KATOUVAAWTEG

m  OMol ot owkLlakol KaTavaAwTeG £xouv tn duvatotnta mMALov va aAAagouv mapoxo uaoikol aepiou amod
v 1" lavouapiov 2018

Mpoodopd CUVSUACTIKWY KTTAKETWV» NAEKTPLKOU pEVUATOG Kol GUCLKOU OlEPLOU
T€Onke og epappoyn n apon tou povomnwAiov tng AEH og 6Aa ta MAN armnd tv 1" lavouapiov 2018
Apaotnplonoinon 19 mpopnBeutwv otn ALaVIK ayopd NAEKTPLKNAG EVEPYELOC

KaAUtepn agloAoynon twv Sikaouxwyv ota Kowvwvikad TipoAoyLla NAeKTpLopoU Kal uctkoU agpiou
m  [poxwpnoe to Mpoypappa «EEokovouw kat’ Oikov» - Evepyelakn pTwyeLa
Evtog tou 2019 tiBstan o€ TpOoXLA N HEPLKN amoenévduon tnG AEH péow Tou SLaywvIopoU yLa TNV MwANon Twv
ALYVITIKWV povadwv og MeAitn kot MeyaAomoAn
AvadeixOnkav véol eEMeVOUTEG 0TOUC ALAXELPLOTEG ZUCTNUATWV
m State Grid China: 24% tou AAMHE
m  Snam, Fluxys, Enagas: 66% tou AEZDA
Epdavilovral véol MAIKTEG OTLG AyopPEG NAEKTPLOMOU Kot pUCLKOU aepiou
®m aggregators otnv ayopd NAEKTPLOUOU
®m traders otnv ayopd ¢$uolkol aepiou
Napatnpeital EMITAXUVON TG EMEKTAONG TWV EVEPYELOKWY UTTOSOUWV

m Epya duokol aepiou (my. kataokeuny TAP, IGB, Turkish Stream, Market Test yia to FSRU otnv
Ale€avdpoUmoAn, mpostolpacia dtaywviopou yla tnv umoyela anobnkn ¢uolkol aegpiouv otn NoOTLa

KaBdaAa, ohokAnpwon enéktaong PeBuboloag, £pya eyxwplou Siktuou, CNG kat small-scale LNG) 66

®  [powBnon €pywv nAektpkwv SikTtuwv (my. dtaouvdeon KukAadwv, Kpntn-Nehomnovvnoog kat KpAtn-
Attikry, EuroAsia Interconnector)




KUpla Zuumepaopota (I1) —
Key Messages (ll)

MeyaAUtepn EVaPUOVION KE TOUG EVPWTATKOUG KAVOVEG AYOP A
m  Edappuoyn Target Model - Xpnuatiotiplo Evépyelag (Emikeipevn Aettoupyia: ZemtéuBplog 2019)

®  Anod 1" louAiouv 2018: BaBpo E€looppomnong (Balancing Platform), kaBw¢ kat éva Ewkovikd Inueio
YuvaAaywv (Virtual Trading Point)

Evtog tou 2019/2020: MARpn¢ mAatdopua epmnopiag puoikol aepiou (Gas trading hub) péow tou HTP
MeyaAutepn eotioon otnv petdBaon npog tnv kabapn evépysla
m  Mepinov 2.600 MW amno AME avapévetal va dSnuompatnBouv puéxpt to téAog tou 2020
®  MetaBaon ano Feed-in-Tariffs oe Feed-in-Premium
m  HAektpika oxfpoata: Aladikaoia gloaywyng KatdAAnAou Beopkol TMAALGiOU yla TNV avamtuén twv
urtodopwv PopTIong Kal TNV Teplypadni Tou TPOToU Asttoupyiag Kat Staxeiplong toug
m  ‘E§umvol petpntég: Me peyaAn kabuotépnon n culAtnon yla TV oVTIKATAoTOoN TwV 7,5 EKOT. TTOALWY
QVOAOYLKWY POAOYLWV PEUHOTOC LE TOUC VEOUG KAl CUYXPOVOUC «EEUTIVOUGH LETPNTEG
® E§unmva vnowd: Evtog tou 2019 avapévetal n mpoknpuén tou Staywviopou amd tn PAE yua Tt
HETATPOTIA TWV VNOolwV 20UNG, Aoturtdlatog kot Kaotehopilou os E€umva Nnowa
m  EvepyelaKEG KOWOTNTEG: INUOVTIKA KivnTpa TEBnKav og LoXu Tov lavouadplo tou 2018
Xpriowo epyaleio yia tn xapagn oTpaTNYLKAG OTOV EVEPYELOKO TOUEQ lval N oAokANpwaon o mPpwtn ¢Acn Tou
HOKPOXPOVIOU evepyeLlakol oxedlaopol amnod tnv EOvikn Emttponn ywa tnv Evépyela kat to KAipa (EZEK) tou
YMNEN

Baoel Twv avwtépw, dtapopdpwvetal éva KAipa vPnAwv npoodoklwv yla pia véa Suvapkn avantuéng otnv

EAANVLIKN ayopd eVEPYELAG TA ETIOUEVO XPOVLA &7




INSTITUTE OF ENERGY
FOR SOUTH-EAST EUROPE

Z0lC EUXOLPLOTOUE yLa TNV MPOOOXN GO

Thank you for your attention

www.iene.eu

cstambolis@iene.gr

dimmeza@iene.gr
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