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PPPPPPPPPPPPPPPPPPPPPPP Electricity Markets: Challenges at EU Level
* Impact of RES

RES suppress SMP and displace conventional plants, while requiring flexible systems.
More than 20 GW of gas plants have mothballed in Europe.

 Challenges for SoS: Coal and Nuclear phase-out plans.
Storage: barriers and business case. Cybersecurity: Major concern.

« More ambitious environmental targets for 2030.
Transition to feed-in-premium + RES auctions: to alleviate distorting impacts.

« More than 1 trillion € investments are required in infrastructure and capacity.

» Higher overall costs, often distributed across stagnating demand.
Retail prices: irresponsive to wholesale price drops.
Consumers’ benefits and involvement need to get enhanced.
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Facts and
Benefits

Day- ahead Markets:
« 1 B€ annual gains in social welfare
» 8490 efficient utilisation of capacity
* 1500 TWh (—50%06 of consumption) traded on PXs

Intra-day Markets:
* 120 TWh traded on main PXs in 2016
» 3.6%0 annual volume growth over last 5 years

Balancing Markets:
» 3 B€ further benefits expected

Derivative Markets:
» Market trust, Efficient planning
» Liguid derivatives, Efficient hedging



N2 Transition to Target Model - Timeline
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« Target Model Implementation: 15t Semester 2018.
- Day-ahead, intra-day, balancing and forward markets.

« Market Coupling with Italy (initially), then Bulgaria, Energy Community countries.

* Current status:
- Legislation in place (Sep 2016), following RAE’s Proposal to Ministry.
- Guidelines issued by RAE, clarifying key parameters (Jan 2017).

 Technical Assistance (JRC)

Key Deliverables on: Market Codes

- Codes, IT specifications Public Consultation +

- Credit and Clearing issues

- Regulatory measures Law on Power Exchange

- VOLL Study (survey)



H AkoAoufia Twv Ayopwv OTO
MAaioio Tou Target Model



N Key Issues
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« Cap on hedging ratio: retain liquidity in short-term markets.

» Format of bids: level of flexibility vs. complexity.
* Min variable cost rule: Market power mitigation, still against the concept.

* Technical aspects: market maker, price limits.

» RES participation. Incorporation of NOME products.

» Power Exchange. Financial products to be introduced. NEMO designation.

« Compliance with energy and financial legislation (REMIT, EMIR, MIFID).
* Regulatory oversight.



MpoBeopiakn Ayopa HAekTpIKNG EvEpyelac
Q JuvaAliayeg MNwAnTwv - AyopaoTwy yia TN QUOIKN napadoon NAEKTPIKNG EVEPYEIAC OTO PEAAOV.
Q ZUuvayn NpoBeouIakwV CUPBACEWY KAl KaTaxwpnon SINEPWV EEWXPNUATIOTNPIAKWY CUUBACEWV.
Q H ouppeToxn €ival npoaipeTIKN.
Q O1 oupBACEIC UNOKEIVTAI OE UMOYXPEWON (PUGCIKNG Napadoonc.
Q Ta npoBeopiaka NPoiovTa UNOKEIVTAl OE GUVEXN auvaAlAayn yia kabs nuepa ouvaAiaync.
Q MpoBeopiakec Zuppaceic dopTiou Baoncg kar ®opTiou AlxuncC.
O Bdoel nepidodou napadoonc: ETnoisg, Tpiunviaiec kalr Mnviaiec ZupBAacelc.
Q O1 €ETNOIEC Kal TPINNVIAIEC CUPPBACEIC UNOKEIVTAl OE KATAUEPIGHO.
Q Hpepnoia 'Opia Kivnone Tiung: £ X% tn¢ Tiunc Baonc.
3 O1 dnNAwOoEeIC pUOIKNC Napadoonc KaTavepovTal ava povada napaywynec anod Touc napaywyouc.

Q01 N0OOTNTEC EVEPYEIAG TWV ENIKUPWHEVWY ONAWCEWV (PUOIKNG Napadoonc kKai puoikng andAnyng
oupwn@ifovTal PUOIKWE Kal EXOUV NMPOTEPAIOTNTA ekTEAEONC oTnVv Ayopad Enopevng Huepac.
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Ayopa Enopevng Hugpac
d EniAuon pe Tov naveupwndiko aAyopiBuo Euphemia.
Q >Uleu&n pe TNV ayopa Tn¢ ITaAiac.
Q JuvaAlayec kaBe nuepoloyiakn nuepa H-1 yia euaikn napadoon Tnv Huepa H.
Q Aiaxeipiotnc Ayopag: o OpioBeic NEMO (AATHE). *
Q H ouppeToxn €ival npoaipeTIKN YiIa OAOUC TOUG ZUMHETEXOVTEG EKTOC ano Touc MNapaywyouc.

3 O1 napaywyoi unoxpeouvTail va unoBaAlouv evtoAec nwAnong yia Tn d1aBeaiun I0XU TwV Hovadwv
TOoUC nou dev exel diaTedel oTnv MpoBeouiakn Ayopd.

Q Eidn EvToAwv: Step-wise Orders, Linear piecewise Orders, Block Orders.
Q AloiknTika ‘Opia oTnv TIKEG kaBopilovTtal ano Tn PAE katoniv sionpynong AArHE. *

3 lNa kabe npopunBeuTn PE PEPIGIO ayopac nou unepPaivel Eva oplo,
£(papUOlETAl AVWTATO NOCOOTIAIO OPIO OTIC CUVAANAYEC NECW MPOBECUIAKWY OUNBACEWV.

Q O dopeag Ekkabapionc, Ailakavoviopou kai KaAuwng ZuvaAAaywv BETEl OIKOVOUIKA opida.
O Anuocisuon anoTeAEoPATWV Kal Alakavoviopog ZuvaliAaywv. *

A5

....................... * Ta onueia auta a@opouv Kal Thv Evdonuepnoia Avopd.




EvOoonuepnoia Ayopa

Q Juvalhayec kata Tnv nuepoAoyiakn nuepa H-1 kar H yia @uaoikn napadoon NAEKTPIKNG
evepyelac evroc Tnc Huepac Mapadoonc H.

0 H cuppeToxn €ival NpoalpeTIK YIa OAOUC TOUG ZUUUETEXOVTEC.

Q O1 oupBaceic anoTeAoUV avTIKEIUEVO dlAnpaypaTeuonc oe:
Tonikec Evdonuepnaiec Anuponpaaiec,
>UPnAnpwpaTikeG Mepipepeiakec Evoonuepnoleg Anponpadiec n,
>uvexeic Evdoonuepnoieg Zuvalhayec.

Q >tadia uhonoinongc:

1" @aon: 3 Tonikec Evoonuepnalec Anuonpaciec

21 oaon: 1 Tonikn Anuonpaacia, 2 ZupnAnpwiUaTIkeG Mepipepelakec Anponpaciec Kal
>uvexeic Evoonuepnoleg Zuvalhayec.

Q To yxpovodiaypappa Twv MNepipepeiakwy Anuonpaciwv 6a euBuypauuIoTEl JE AUTO TWV
Naveupwnaikwv, oTav locaxbouyv.
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Avyopa EEicopponnong

Q E€aogpahion Ioxuoc EEicopponnonc yia TNV KAAUWN TV anaiTnoswy EPEOPEIWV.
Q E€aogpahion Evepyeiac E€ilcopponnong yia Tnv kaAuyn Tou 1coluyiou Nnpoopopdc-{nTnonc.
Q EkkaBapion ANokAICEwWV.
Q YneuBuvoc yia Tn Aeiroupyia Tn¢ ivar o AAMHE.
Q YnoxpewTIKN OCUPPETOXN TWV Povadwv napaywync.
Q AuvaTtoTnTa ouppeToXNG: (NTnonc kai AMNE peow Aggregators kaBwc kal d1acuvOoeoewy Peow Traders.
0 BaoikEC apxeEG:
Q Kevtpikn katavour. Zuv-BeATioTonoinon Ioxuoc kal Evepyeiag EEicopponnanc.
O XapakTnpIoPHOC CUUHETEXOVTWV:
- Ynoypeoi EEicopponnong: MNapaywyoi, npounBeuTéc, eunopol, AMNE, aggregators,
aQuTOMNPOHNBEUONEVOIL.
- Mapoyoi Ynnpeoiwv EEicopponnong: MNMapaywyoi, AME, aggregators, autonpounBeuOevol.
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PA
J Regional Cooperation: Essential but Challenging
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 Capacity mechanisms: More rigid, harmonized framework.
Auctions, Demand response, Cross-border participation -> Uncertain outcomes.

1 Adequacy studies: Regional and national scale may capture additional aspects.
Allowed to complement the pan-European assessment?

(] Regional Scale of crises.
- Preventive and Action Plan in Electricity.
- Regional Risk Assessment in Gas.

 Regional Operation Centers: Supplementary or core functions?
Will TSOs eventually become redundant?

o RES support schemes: Mandatory participation of RES from other Member States

Still: Exemption from Harmonised Auction Rules for SEE region.
Bulgaria and Romania: not joining JAO.



Market Transparency and Integrity:
Reporting and Surveillance Tools



Energy and Financial Regulation:
Mutually re-enforcing or detrimental to their respective aims?

15
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= Challenges and Relevant quotes
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“3Ds"”: Decarbonisation, Decentralisation, Digitalisation

"3Cs":
“You need to make a choice in order
to take the chance to
create change”

"Remain consistent and committed to the reform process but
do not get emotionally attached to the results”



Intra-day Energy Mix - 29.09.2017
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PA Fuel Market Shares in Electricity Generation,
Jan 2014 - Jul 2017
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Carbon Intensity for Electricity Production
23 November 2017



Share of non-contestable charges in energy bills
keeps increasing

RES induce lower wholesale prices, feeding into consumer bills.

But, subsidies and other levies have risen, squeezing competition effects.

Better market functioning is being partially offset by govermental interventions.
Household Energy Bill Composition, ACER/CEER MMR

19.57 euro cents/kWh 19.80 euro cents/kWh 19.92 euro cents/kWh 19.94 euro cents/kWh 19.83 euro cents/kWh
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Market Transparency and Integrity:
Reporting and Surveillance Tools
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\P/ﬁ Competitive Charges for Good payers —
““““““““““““““““““““““ Average Household Consumer, Q3 2017

94.6 €/MWh : PPC, nominal
80.4 €/MWHh : PPC, with 15% discount
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Competitive Charges for Good payers —
Commercial Consumer, Q3 2017

101.5 €/MWh : PPC, hominal
86.28 €/MWh : PPC, with 15% discount
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ORI ENERG

Gross Margin of Alternative Suppliers:
Dec 2016 - May 2017
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JPAE Redefining PSO charges
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RAE’s Proposal for a smoother relationship to consumption

Quarterly charge (€) vs daily consumption (kWh)
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Remarks on Pilot Auction and New RES Framework

« Competition emerged in both categories (small and large projects) - 40 MW total.

« Significant reduction in prices compared to reference values:
« Category I (£ 1IMW): Price range: 94.97-104 €/ MWh - weighted average price: 98.78 €/ MWh.
« Category Il (= 1MW): Price range: 79.97-88 €/ MWh - weighted average price: 83.3 € / MWh.
« Still, the price outcomes render the projects viable.

 Law 4414/2016 introduced the new RES framework.

A new RES sug)é)ort mechanism, compatible with AEEG, based on the Sliding Feed In Premium, was
approved by Comp (November 2016).

« Permanent Scheme: Auction Erocedures to be specified via a Ministerial Decision, following RAE’s
opinion (submitted in March 2017) and DG Comp approval (currently).

« RES participation in the market — Next challenge in the context of the target model.

Operating framework for aggrelgators, Last resort aggregator, transitional mechanism of optima#
precision, management information systems and requirements for RES stations.



PAE Gas market share: In 2050 same as 2010
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EC Reference Scenario 2016
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Investment in Gas Capacity: Projected to Escalate



EEEEEEEEEEEEEEEEEEEEEEE Impact on Tariffs - Overall drop 6%6
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€6,00

Total Contract Cost for 10.000 MWh, LF=1,

VS. contract duration

Entry: Sidirokastro
Exit: South Zone
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PAE Gas Demand In Greece:
vvvvvvvvvvvvvvvvvvvvvvv Actual data and Outlook
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Source: DESFA S.A., National Natural Gas Development Study (2018-2027)

1 Gas demand decreased significantly after 2011, when it reached a max of 4.5 bcm.
U Consumption in 2016 amounted to 4 bcm.

O Demand in 2017 has already exceeded annual forecast, being revised at 4.3 bcm.



Major Interest for New Infrastructure

Entry Capacities (bcma)(*)
2016 | 2018
v
L -
4 = IP Greece - Turkey (NNGS) 1,4 1,4
c U
5 D ,
‘>’_<' B IP Greece Bulgaria 3,5 3,5
w g
£ |LNG - Revithousa 4,1 6,3
TOTAL 9,1 1,3

(*) LF=90%

PCI Projects
TAP (10-20 bcma)
IGB ( 3-5 bcma)
IGI (10 bcma)
LNG Northern Greece (5-6 bcma)
EastMed (8 bcma)
CS Kipi

Source: PCI Interactive map



NG Value in Regional Developments
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 Crucial Corridor: Greece, Bulgaria, Serbia, Hungary.
d BG-RO bi-directional.
d Extended to Slovenia and Croatia.

1 Harmonizing TAP flows with Italian storage use.






Common ODbjectives and Challenges

Several trajectories,
reflecting local specificities,
need to converge.



Future remains to be invented



FAS Key Energy Reforms: Overview
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Electricity Market:

« Target Model Implementation (1st Semester of 2018)

« NOME Auctions (On going, since October 2016)
« Capacity / Flexibility Mechanism (Notification)

« Market reforms (In progress)

- Hydro: Pricing methodology (Oct 2016), Restrictions on hydro availability
- Ancillary Services: Remuneration of tertiary reserve, Revision of price cap for secondary reserve

Renewables:
New support scheme (Nov 2016)
RAE: Pilot PV auction (Dec 2016), Opinion for permanent framework (Mar 2017), EC Approval: currently

Gas Sector:

« Structural changes: Unbundling of distribution and supply (1.1.2017)

« Distribution: Tariffs Regulation (Sep 2016), Network Code issued (Dec 2016), 15t Revision: currently
« Transmission: Revision of Tariff Regulation (Oct 2017), 4" Amendment of Network Code

* Licensing Regulation (Nov 2017), Supply Code (Nov 2017)



