O1 ZTtoxol Tou 2020/30 kai
Avantuén AikTuwv MeTa@opdag

AAMHE
Hellenic TSO (IPTO S.A.)

ravvng Kaunoupng
AAMHE, Suv/orTng Mepip. Ouadag NA Eupwnng Tou entso-e



MAaioio MoAirikng E.E.

MakponpoBeouol ZTOXOI:
EAaxioTonoinon aspiov 6gppgoknniou -
nAskTponapaymwyn "HNOEVIK®WV" EKNONN®V avOpaka
AUEnon pepIdiou eEyXWPIMV NNY®WV'- HEi®ON
EVEPYEIAKNG eEapTnonG kali AocpaAsia egpodiacuouU
Meoa:
AvanTtuEn/oAokANpwon ECWTEPIKNG ayopdc nA.
EVEpYEIAC
MEIrAAH AIEIZAY2H ANE
Apdaceic:
3° Evepyeiako NMakero
Nakeéro Evepyeiakmv YNOSoHwV

ANAITEITAI KOINH KAI 2YNTONIZMENH APAzH zE
EYPQIAIKO ENMINEAO



ZNUavTIKa Xpovika opoonua — Zrparnyikn

YAonoinong

2020-30 (SDC)
2T10X0G 3X20

AgopeuTika EOvika Zx€01a
Avartrrugng AlE

Tpito NMakéro MoAimikAg (3
Energy policy package- OAHI'IA
714/2009)

NMNakéTOo EVEPYEIOKWYV UTTOOONWV
(Energy Infrastructure Package)

2050 (RDC)
EAaxioToTroinon EKTTONTTWYV

NMpoypdauparta yia Epguva Kai
Avarrtugn (R&D programme)

*Electricity Highways
*Néeg TexvoAoyieg AMNE

*AVTIPPUTTAVTIKEG TEXVOAOYIEG,
CCS

*‘Euun dikTua (Smart grids)

‘EtroTrTeia Kol EAeyXog ekTEVWYV
OIKTOWYV

*Neeg TeEXVOAoyieg HETAPOPAGS NA.
Evépyelag

*HAEKTPIKA OXAMATA, KATT,




Ano 1o 3° MNakero

Kuplol oToxol

Asipopia (Sustainability):
o lMepioooTepec AME pakpia and Ta ¢popTia

o AUEnon xpnonc nAekTpiopou yia Beppavon/Yuén kai
NAEKTPOKIVNON

AvTaywvioTikoTnTa/Avantuén ayopwv:

o Alakivnon JeyaAwv nocoTNTwV nNA. Evepyeiag oe
MEYAAEC anOOTAOCEIC

Ao@alAsia eppodiacuouU:
o AUE&non Tng disioduoncg evOOYEVWYV NNYWV EVEPYEIAC
o BEATIOTN Kal ano Koivou Xpron TWV EVEPYEIAKWV NOPWV

AnaiTeiTal onHAvTikn avantuén Tov SIKTU®WV



revikoi A&ovec

AnaiTeiTal kolvn & evapuoviopevn npoonabeia os eninedo E.E

AvalnTnon KoIVWVIKNG ouvaiveonc Heow O1adikaoiwy
avoixTwyv OlaBouAeUoewV

o H eniTeu&n Twv oTOXWV anaiTei HeyaAec aAAayec Kal BeTel
HEYAAEC NMPOKANOCEIC OO0V apopda:

Texvika-TexvoAoyika Oepgara
PuOuIOTIKO NAAicio ayopwV NA. EVEPYEIAC
o H avantuén dikTUWV O NpwWTN NPOTEPAIOTNTA

o O1 AlaxeIploTeC ZuoTnUaTwyv MeTagpopacg kaAouvTal va
avaAdBouv KevTpIKO Kal Kpioigo poAo yia Tnv PeTapaon



ENTSO-E: Aisupwnaiko AikTuo AIaxXEIpIOT®V

o

- Anaitnon g Oonyiag 714/2009
© 2Ze manpn Aettovpyia amd tov Ioviro 2009
* Avtutpoconetel 41 TSOs and 34 yopeg

* 525 eKOTOL. KATAVOUAMTEC

* ikovotnTo Topaymyns 828 GW

* 305,000 Km ypoappov LETOPOpPAS

* 2vvolxn Znton:3,400 TWh/étog

* Oykog Epunopiov HE: 400 TWh/étoc
* AVTIKOTEGTNGE OAOVE TOVC TAAALOTEPOVG

opyavicuovs: UCTE, ETSO, NORDEL,
UKTSOA, ATSOI, BALTSO



Odnyia 714/2009 - Ynoxpewoeic Tou ENTSO-E

pOpo 4: Anootoln tov European Network of Transmission System Operators for
lectricity

Avamtodn Kol AErTovpyila TOV oyopmv Kol TOL dlGLVOPTIOKOD EUTOPion MA.

Evépyetog

Béltiotomoinon ¢ Aettovpyiog kKot avadaTvén tov Evponaikod diktvov
ApBpo 8: Yroypewoelc tov ENTSO-e

Avantoén Kooikov

Kowoli kavoveg Aertovpyiog

Mn oeopevtiko 10-gtég whavo avamtoéne (TYNDP), avé detia
IHapaxorovOnon kot Etnoieg avapopéc Gyetikd Le TNV ETOPKELN 10YVOC
(Xewpnovag, Karlokaipt)

Ieprpeperaxd 10-e mpoypaupato avdrtoéne (Mn 0ecUeELTIKA)
EOvika 10-et mpoypdpporto ovantuéng (AeGUeELTIKA)

AHMOZIOMNOIHzH KAI AIABOYAEYzH



2evapio Avamrruéng ArlE os smitredo ENTSO-E

2012

Doprio aiypnc: 538 GW
Ziyrnon: 3300 TWh

Share of total RES in NGC per country in January 2020,7 p.m.,
Scenario EU2020

> 50%

|
[ = 45% (ENTSO-E average) & < 50%
1 =10% &<45%
1 <10%

[ Nodata provided

2014 TYNDP

npofAfyeig
yia o 2030

2020 - TYNDP 2012

Doprio aiypns: 567 GW
Ziyrnon: 3600 TWh

Ve

80-95% peiwon
agpiwv Bepoxnmiouv




6 Mepipepeiec (Regions)




Exnovnon tou TYNDP 2012

Jun
2012

—

TYNDP 2010 New
202020

S scenarin
NREAPS SAF 2011 - —
“Final

report
g RgIPs + TYNDP reports * S

report

2010 2011 2012

ENTSO-E external workshops (10)
Acer ENTSO-E meetings (8)

ENTSO-E internal workshops (11)



MAnpogopia ano ro TYNDP 2012

MeAéreg
Ayopdg

202020
in 2020
(+)

MeAéreg
Alkroou




TepdoTia avgnon Twyv eykataoctaocewv AlNE wg 1o 2020 -
ouvelio@opa Katda 38% oTnv KAAuwn TG {nTNONG

6uv0p|Kou Oa avTikaTaoTabei crrnv
TpEXOUOQ JeKAETIA +3% @V@ &

N

To 1/3 Tou UPICTAMEVOU napaymleou

\

‘ AUENon aixung +.7% @va

:

Augnon pnkoug dIKTUWV +1.3% @W@J




lepirou100 aduvara onusia (bottlenecks)
OTO CUCTNUA METAPOPAC

- To 80%
™G
avantugng
VE®V
OIKTUWV
odnyeitai
ano TIg
AlNE




2020 - 17% auénon Twv UTToOOUWV UETAPOPAC

Ewg 10 2016

Metd 10 2017




2020: 52300 km vEéEC YPAUMES HETAPOPAC

AC > = 330kV AC<330kV

subsea cable
680 Km

lohg
term

Renewabl.

Energy
Sources
Integration:

45300 km
overheadlines

2100 Km inland cable

inland cable 1490 Km 420 Km
subsea cable
400 Km




Amrairouusvec Emrevduocsic otnv emousvn Askasria

Mepitrou 100 dig € o¢
UTTOOOMEG SIKTUWVY ...

~ 1.5-2 €/MWh
~ 2% au¢non oTIg
TIMEG XOVOPIKAG,

AlyoTepo ammd ~ 1%
OTO Aoyaplaopud Tou
TEAIKOU KATAVOAWTA

billion € billion €

Austria 1.1} |lreland 3.9
Belgium 1.9| |Latvia 0.4
Bosnia-Herzegovina 0.0{ |Lithuania 0.7
Bulgaria 0.2| |Luxembourg 0.3
Croatia 0.2 |Montenegro 0.4
Czech Republic 1.7| [Netherlands 3.3
Cyprus 0.0] [Norway 6.5
Denmark 1.4] |Poland 2.9
Estonia 0.3| [Portugal 1.5
Finland 0.8| |Romania 0.7
France 8.8| |Serbia 0.2
FYROM 0.1{ |Slovakia 0.3
Germany 30.1| |Slovenia 0.3
Greece 0.3 |Spain 4.8
Hungary 0.1] |Sweden 2.0
Iceland 0.0[ |Switzerland 1.7
Italy 7.1{ |United Kingdom 19.0
Total ENTSOE perimeter 104




O
O
O

O

EMITIOAIA KAI AITAITOYMENEZ APAZEIZ

AdUVANIa KATAOKEUNC VEWV UNOJOUWYV PETAPOPAC

EvroveG KoIvwVIKEG avTIOPACEIC
XpovoBopec kal atTeAECPOpPEeG d1adikacieg ade10d0TNONG
AnaiTouvral UNOJOMEC HE NOAU UWNAO KOOTOG — BspaTa

XPNHaTodoTnong
AnaiToUvTal CUVTOVIOHEVEC napeUBaoceic o eningdo EE

AUEnon anodoTIKOTNTAC UPIOTANEVWV EYKATACTACEWV

(véol aywyoi, peimon BondnTikwv, napakoAouOnon
eEonAiopoU O€ NnpayHartiko xXpovo, dynamic thermal
rating, av&non eninedwv Taong ?, Xpnon eVEAIKTOV
ouoTNHATWV HeETaPopac-FACTS)

TeEXVIKEC NMPOKANCEIG
OcuaTa aopAAElac o€ NAVeUPpwWNaAiko ninedo
PubuioTika 6€paTa

Enidpaceic 0To KOOTOG

N

J

Y
pilloipd3rodu Lo3ry



To nakero Evepyeiakwv YNodoouwv

o ~ 9 001G EUPpW YIa aEPlo, NETPEAAIO Kal NAEKTPICHO (??
ZTOV NAEKTPICHO)
o Xapaktnpiopog Epywv Koivou EvdiagpepovTtoc (EKE)

To AeKAEeTEC TOU entso-e Baon yia Tnv eniAoyn TV
EKE

KpiTnpila eniAoyng napopoia pe auta tou TYNDP
AuvaTtoTnTa unoBoAnG Epymv TRITOV
AlgukOAuvon adeiodoTnong ??

MOavoTrnTa MIKpAG XPNHATO30TNONG

AlgukOAuvon XpnHATod0TNONG HECW OHOAOYWV
ouvOeOHeEVWYV HE Ta £pya (project bonds)

o ZTn d1adikacia YRPIonc Tou oXETIKOU Kavoviopou
ano 1o Eupwnaiko KoivoBouAio

©)

O O O O O



H kaTtaoTtaon ornv EAAGOa cuvonTika



EFKATAZTAZH ANE 2TO EAZM

>enTepBploc 2012

(MW) AIl d/B MYHZ BIOMAZA/BIOA 2HOYA 2YNONA
EPIO
2E AEITOYPIIA 1453 974 213 45 89 2774
Agcpsnnxég MPOZo. 4150 1396 143 30 25 5744
SYNAESHE
MH Agopeu'ru(ég 11267 679 285 0 12435
MPOZI®. SYNAEIHZ 204
SYNONA 16870 3049 641 279 114 20953




PQTOBOATAIKOI STAOMOI XTO EAZM éw¢ 30-9-2012

2XYOZ ANQ TQN 100 kW

2E NEITOYPI'IA: 540 MW

IZXYOZ KATQ TQN 100 kW
2E AEITOYPI'IA: 434 MW

2YNOAO 2YMBAZESN
NQAHZHZ(nAgov Twv
AEITOUpyoUVTWV): 1786 MW

o [ENIKO 2YNOAO 2850 MW
'EvavTi otoxou 1500 MW vyia To 2014

3000

ZYMBAZEIZ ATOPATMQA. ®/B (MW)

2500

2000

—e— XYMBAZEIX
AFOPAMNQA. ©/B

1500

—m— IXXYZ ZE

AEITOYPTIA

1000
500

0l o g g J
o

u ) . N o
g G
s @ & 2 'l @ o 1o 2

60,00%

50,00%

20,00%
10,00%

0,00%

MOXOXTO YAOIMNOIHZHZ XYMB.AIOP

55,30%

40,00% -

30,00% A

32,25%

,12/0
71 95% 14,83%
.95%




Y@ioTraueva kar Néa Epya Mstaopac MAZM

010-2014
Extipnon
Y iotapeva Néa KOGTOVG
(exar. €)
I'.M. 400 kV 4420 km 905 km 360
I''M. 150 kV 11734 km 1117 km 175
TIa cv¥vocon AIIE ~500 km
KYT 18 12 210
Y/ZE YT/IMT 284 130 414
Yropipoaocuovo AEH 202 22 224
Yropifacuodv Ileiatwv YT 35 5 40
Aviywong Loufatikov XIT 27 8 35
Aviyweng Zrabudv AIIE 20 95 120-140




EEEAIEN DopTiou

ESEAIEN @ opTiou

GW
60 12

S A Emoi A (GW) | !

30 : : : : : : : : : : : 6
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011




nuavtika Epya Msraopac (MAZM 2010-14)

'OANa Ta onuavTika €pya dIEUKOAUVoOUV TnV evta&én Twv AMNE

o 'Epya aviantoéne 400kV oty [Tehomdvvnco (6Tdd1o TG 00E1000TNGNG)
O Avdantuén dwtvov 400kV ot Opdxn (telKd 61do10)

O Evioyvon ocvvoeong EvPorag pe v Hrepotikn yopa

O AwaciOvoeon Kukhdowv

o H o)\OK)\r]poocr] TWV npoypappaﬂopsvwv EPYWV ano anoyn
IKavoTNTAcg psmcpopaq 0a sniTpewel TN ouvdeon oTABuwWV
AME ouvoAIKNG 10XUOC TouAaxioTov 8,5 GW

O Ymo perétn n Ataocvvoeon Nnoiov (Kpnn, B.A. Atyaio, KAr) v

= NAEKTPOIOTNGT VIIGLOV KO TEPLOPLOUO/KATAPYNOT XP1ONG TETPELAIOV

- a&1omoinom atoAtkov dvvautkov Tov Atyaiov



_Awaocuvdeosic Nnoiwv Alyaiou

/g (MAKPONPOOECHOG OTOXOG)

—AdeleCc Nnapaywyng oTda
vnola > 4GW, off-shore
>3,5 GW

—MNpOoKATAPKTIKEC MEANETEC
dnuoalevovTdl OTO
www.desmie.gr

—2UVOAIKO UNKOG
unoBaAaoccinv KaAwdiwv
hneyaAuTepo Twv 1500
km

nEA TN NN H E o

-DC i AC ) cuvduaouog

—2UVOAIKO EKTIHWHPEVO
KOOTOG

Existina Network
Submarine DC cable
Underaround DC (AC) cable
—— AC cable

T ¥ EBepvekoxxou



Araouvdoeon Kpnrtnc

AilatApnon TOomKAS CUUBATIKAG “Xaptng Nopeiag aré AAMHE”
TTapaywyng yia Adyoug e@edpeiag:

90% TNG AIXHNG *MeAéTeg BuBoU

EykaraoTtaon AMNE 1500MW *Aigpedvnon TexvoAoyiwv
(c1oAika 1000MW, kadAuyn 50%) *MeAéTeg ZuoTAUATOG

KéoTtog Alacuvdeong 1000 M€

KYT AXAPNQN
400kVv

2L N ECA O NG N NCH E20'

YB/K DC 2x500MW
380km

KPHTH
(KOPAKIA)

AMNE 1535MW
(A/N 1200MW)



APTHZ NOPEIAZ AAMHE

AUEnon IkavoTnTac Metagopdc — AvanTuén epywv
diacuvdeonc AME- Alaocuvdeon vnoiwyv

AvaAuon €NINTWOEWV Kal NEAETEC BEATIOTONOINONC
HEIYMATOG Napaywyng

o MapeuBaon orouc KAZ&ZHE (Kabopliopog npodiaypapwy-
anairnoswyv yia =M AME)

o TMAoTIKN epappoyn povTeAwV NPoBAewnC AIOAIKNG
Napaywyng (og egeAIgn)

o EneyBaoceic/npooappoyec ota KEE kal avanTu&n Toug

o MeAETeC dlacuvoplakwV avTaAAaywyv Kal avanTuén
d1a0UVOETEWVY



Ev KaTakAEiol ...

Na TNV opaAf kal ag@aAn evowpatwaon AlE yia emiteugn

TWV NETO-UAKPOTTPOBETHWY OTOXWV ATTAITOUVTAI:

2 UVTOVIOUEVEG DPATEIC Kal evapuovian oe MNMaveupwTraikd eTTiTredo

© AUEZnon TNG atrodoxng Twv EPYWV PETaPOPAS YT atrd TO KOIVO Kal TNV £YKAIPN
ade10d0TNaT) TOUG

o uvepyagia o€ Eupwtraikd eTTiTTedO yIa TOV ATTO KOIVOU TTPOYPAUMATIONO AVATITUENG
o [poaekTikdG oxedIaoUOg Kal EaapAlion TG XpnHaTtodoTnaNg
o AilaBouAeuan pe 6Aoug Toug evOlaPepOuevous (TTapaywyous, KaTavaAwTéG, KATT)

o uvepyaaia Alaxeipiatwy, MNapaywywyv Kai KartagKeuaogTwy Yyia TNV €TTITUXT QVTIMETWITION
TWV TEXVIKWV TTPOKAATEWV

o Elgaywyn VEWV TEXVIKWYV Kl TEXVOAOYIWV
o Evraon twv dpdogeswv ge Epsuva kai Avarrtuén (R&D)

O  ATTOTEAETUATIKA PETPA KAl PUBMICEIC aTTO TNV TTAEUPA TNG AloiKnong Kal Twv PUBuIOTIKWY
aApXwv



Euxapiorw

kabouris@admie.qgr

www.admie.gr




Visions and Actions towards 2050



hallenges ahead need in-depth analysis
fore investment decisions.

NTSO-E takes over a responsible role for the future energy system

o Integrated concept

Taking all aspects into account
Involving all major stakeholders in the process

o Huge investment budget

In-depth study necessary to avoid stranded investments

oModular approach
Gaining know-how along the learning curve, realization should proceed
step-by-step

oln line with EIP, ENTSO-E takes the lead in a 3-year in-depth study
project to finally develop by end 2014

the Modular Development Plan for a

Pan-European Electricity Highways System



The overall ENTSO-E Mission

Identify studies and elaborate a "Roadmap
towards a pan-European power system 2050”

with special focus on a 2050 supergrid as an
overall guideline for the supergrid conceptual phase en ts 9] e

- Perform consultations and closely collaborate
with EC, stakeholders and the public for achieving
a common understanding of supergrid issues

- Manage E!\ITSO-E supergrid studies and addres$sszaickarounn PAPER
all essential results at EU level ON A 2050 SUPERGRID

- Develop strategies for increasing the social
acceptance for grid development measures as g
precondition for the realization of the supergrid goncept. e

- Develop strategies for increasing the readiness
of decisionmakers to support and promote the N -da===
of a supergrid as an answer to European energy needs.




Stakeholder Platform

Energy
regulators

|
|
=
o | e



The Approach — ENTSO-E Study Roadmap

ENTSO-E Study Roadmap Setting up Modular Electricity

ENTSO-E approach ~112/2014 | Highways System

""""" _on Electricity : _ —'| Development Plan
Highways System 2050

Consultations with B 3
08/2010 relevant supergrid i
v players

Elaboration of ; T : ¢
T ENTSO-E study - 23 o i :
package towards
concept on
~Electricity Highways | i
: SYSTeMm:’. o

0z2011 || - . |o7o11] - [12;2011]

o [
- »

W3 A

06/2012: TYNDP 2012 incl. progress report on Electricity Highways System | "




Continental South East Region—

HTSO GR

TERNA IT

ESO BG

MEPSO MK

EPCG ME

NOsBiH BA

HEP HR

EMS RS

o TRANSELECTRICA RO
men CONTINENTAL ELES SI
SOUTH EAST MAVIR HU

Target year 2020

Lignite and hydro based gen mix
Non-flexible generation

Energy balances of today ??

11 TSOs many non-EU countries
+ CY (corresponding member)

+ AL (collaboration in data
provision and modeling)



Main characteristics

Sparse network

Predominant E-W and N-S power flows
Lignhite based / limited flexible generation
Low RES development (GR ~2 GW)
Network security is a main issue

High uncertainty for new generation (especially
RES)

Uncertainties with new connectees (TR, UA/MD)

Flows sensitive to generation location due to the
network sparcity




Installed Capacity in the RG CSE -
ear

RG CSE - Scenario EU2020

Aggegated installed capacities in CSE  sofar Bomass S
(CSE total: EU2020 = 113 GW, Scenario B=110 GW o
SAF_2011=71GW )

Nuclear Power

35 8%
30 - Lignite
25 | 22%
= 20 -
S3 15 Mixed Fuels Hard Coal
| 2% S,}I Gas 4%
10 ’ 18%
5 |
l RG CSE - ScenarioB
0 - y Biomass Other RES
.. | Hard . Mixed . Biomas | Other Solar 1% 0
Nuclear | Lignite Gas Oil Hydro | Wind | Solar 2% o 1%
. 'gn! Coal I Fuels y ! s RES N
Wind uclear
m SAF_2011 59 | 20,69 | 4,51 9,56 | 1,61 497 | 2119 | 22 0,1 0,55 0 14% ngoer
EU2020 9,2 234 48 20,0 0,8 25 29,9 17,8 2,6 1,4 0,5
] Hydro Lignite
ScenarioB| 9,2 23,6 4.8 20,2 0,8 2,5 29,3 15,8 24 1,1 0,6 26% 23%

Mixed Fuels
29, oil Hard Coal

1%  Gas 4%
18%



Drivers of System Evolution in the area

L1 . I"L“-- [ / A, = '\.--.] Legend
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Main concerns

Legend

=== Market integration - between price zones
=== Market integration - within price zones
= (eneration integration

= Security of Supply

Areas where a need
for grid development
is triggered in order
to cope with
expected bulk power
flows



Mid term and long term investments

Up to 2017

2018-2022




Total length of foreseemn investments

AC AC
DC (>330kV) | (<330kV)
Upgrade 358 1126 225.2
OHL 0 6281.2 0
E Us 725 15 0
UG 190 o5 149
Totals 1273 7487.2 374.2




Thank you

kabouris@admie.qgr

www.admie.gr




Back-up



MeO@odoAoyia

Tpito lNakeTo +
TTPOODOKIEG '
EMUTTAEKOPEVWIV EEE )\|Y|~| E':V a
— epyaAeia
- >SUAAOY GXQAuqnq _______
MiAoTikn ékSoon o OedOHEVWYV YId Yopag :
TYNDP : Ta oevapia MovTéAa b ;

OIKTUOU

AlaBouAeuc i . MeAETeg
y?a 10 1° ) Ac;]:/lguip())(\l/a 2evapia Egécgg%?/n ETTAPKEING
TYNDP P dIkTUOU

v

Emoueva AiaBouAsuon
Béuata yia To yia To draft
TYNDP TYNDP

Avaykeg
eTTEVOUOEWYV

Néa épya

kO
Mpoypappa
AvanTtugng



Security of supply
2 ’_-[ 1EM/Social and economic welfare]

Project assessment

Env/social impact -

- } Technical aspects

Grid transfer Social and Improved Social &
capability economic security of Losses CO2 emissions Technical environmental
increase welfare RES integration supply variation variation resilience Flexibility impact

¢} | name of the speaker| date| Page 45 of 21



Social and economic welfare RES integration

<30M€/y
O neutral

<30M€/y (and additionally
includes direct connection of new
generation)

30- 100M€/y

direct RES connection <500
MW

A 3 i direct RES connection >500
MW
" B Accomodation of inter-area
# 30- 100M£/y (and additionally flows triggered by RES

includes direct connection of new
generation)

B >100M€fy

Security of Supply CO2 mitigation

Oneutral

minor(no specific need) D mitigation<500

B medium(solved <10 years) Kt/y
M high (solved>10 years) W mitigation>500
Kt/y

¢} | name of the speaker| date| Page 46 of 21



Technical resilience Flexibility

O minor .
I minor
B medium B medium
m high | high
Losses variation
m higher Addltlonal
losses iInvestment
CIno clear reduces overall
trend
| losses
ower
losses

¢} | name of the speaker| date| Page 47 of 21



1. Permitting and public acceptance

o Slow and cumbersome permitting procedures the main
obstacle for delivering investments

o Public acceptance cannot be improved by TSOs alone

2. Legislative implementation
- Some compatibility among the 27 MS energy policies
- Some stability in EU legislation

3. Attractive financing framework
o “real” return in line with similar risk profiles businesses
o incentives for activities “really” managed by TSOs
o legislation and regulation in line with 20 to 50 years assets

¢} | name of the speaker| date| Page 48 of 21



timely legislative initiative addressing the most urgent issues

 Huge step forward to streamline permitting procedures

« Positive but unfocused effort to facilitate investments on the
transmission grid

« Cost-allocation is just part of the overall picture - cost-
benefit analysis not a panacea

« Incentivizing TSOs to deliver on time should be the priority

« Regional approach for decision making with TYNDP as the main
starting point — Projects of Common Interest

¢} | name of the speaker| date| Page 49 of 21



The Greek System Current Status

“Mainland and interconnected islands

Production Mix

Fuel Type Net P(';:Sv";(:tion (%)
Thermal 9640 64.85
Lignite 4456 29.97
Natural Gas* 4486 30.18
Oil 698 4.70
Hydro 3017.7 20.30
RES (& Co-gen) 2208.19 14.85
Wind Farms 1363.84 9.17
Small Hydro 206.28 1.39
Solar 504.47 3.39
Biomass 44 .53 0.30
Co-generation 89.07 0.60
TOTAL 14865.89 100.00

* Includes Alouminio (334 MW) and Korinthos Power

(433.46 MW) currently entering commercial operation




PV Development
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-The Greek System Current Status

Predominant
North —-South
Flows




Main Projects

Evia connection (RES)
400kV to Peloponnese
NE Greece 400kV
Cycladic Islands

BULGARIA

All projects contribute to
transfer capacities increase
to accommodate RES

Estimation: ~8.5=-10GW
RES can be connected
(transmission capacity
point of view)




