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1. Foreword

DearRealers,

During 2018 aeries of reformsboth at legislative and regulatory level, haween put in place,
aiming at removing market distortions, enhancing competition and promdtarghonizationwith
the EU acquis.

RAE is firmly committed to itgoal and nission to design and implement an integrated set of
regulatory reforms that will creatthe necessargonditionsfor healthy competition irthe energy
marketsby removing market distortions and ineffective practiceichcreate unjustified burden

to consumers Furthermore, continuous and intensive efforts amade to maintain andurther
develop the necessary energy infrastructuseth in the mainland as well as in the islands of
Greece,not only to safeguard for security of supply asons the integration of the non
interconnected islands (NII) to the mainlaat&ctricity systembut alsoto reduce the excessive
costs that burderO2 y 4 dzYSN&E YR | OKAS@S (KS O2dzyiNEBQa
At the same time RAE promotes allecessary reforms wtln will ensurethe participation of
Greece in a smooth, organized and efficient way in the integrated European energy madniket

at the same timesafeguarding the security of energy supply, both physically and financially, in
order to ensure te lowestenergy costs for households and businessbgh are a key driver of
growth and support for the national economy.

Moreover, as the energy systecontinues tobe strugglingwith severalchallenging issueis the

short to medium term such asthe ageing of lhe lignite generation nits, it was necessary for
Greece to retairthroughout2018previously a@opted demand response measures and a capacity
market mechanism with a view to ensuring power system adequacy at peak demand and
integrating larger shares of ietmittent sources of electricity generation.

In this frameworkandin compliance wittlthe responsibilities assigned to it by the Greek legislation
(in particular Energy Law 4001/2011) atite EU law (Third Energy Package), in 26¥KE
proceeded with the adption of a series of key regulatory decisions, opinions, and
recommendationsbut also promotedbther relevantinitiatives and actionsThe nost significant

of theseactions are summarized belovirst, and then analyzedin detail in this 2019 National
Report.

Dr Nikolaos Boulaxis

President oRAE



2. Main developments in the electricity and gas markets

2.1 Electricity

LY Hamy w! 9 LINRPOSSRSR 6A 0K K S3intherGrafeldnwdesdiereiéckrigity 2 F & (
market, based on the Europeaagulations directives andjuidelines.

The Ministy of Environment and Energy, in close cooperation with other competent bodies and RAE, had

drawn in the second half of 2017, a draft law establishing the Energy Exchange, which was ratified by the

Greek Pdiament with Law 4512/2018 for the establishmerfttbe Energy Exchange (Government Gazette

'Q pkmMTOaAMPHAMY O FEGSNAY3I [ nnupkHuamc YR [F¢ nnan

According to Law 4512/2018)e Greek Energy ExchanddENEX S.A.) was founded as the competent body
for operating Electricity, Natural Gas and Environmental Marlé&t<Electricity Markets the law defines the
DayAhead Market, the Intrdday Market and the Balancing Market which function as organized markets
according to EU Regulation 1227/2011 (REMIT). @asetheprovisions of Law 4512/2018nd according

to the guidelines already prescribed in thaw 4425/20160or issuing theElectricity Markes Codesasthose

were detailedA y w! 9 Qa 5 S OA aGazejffeud 2 My yosT kixk thePgpeyatimymules for the
Balancing, Day\head and Intraday Markets weffest drawn up bythe respectiveOperators andater
approved by RAE. Fiounding HENEX and covering the necessary share capital, LAGIE S.A. conthibuted
operation of its sector which includes the activities mentioned in Article 117B paragraph 1 of Law 4001/2011
through a splitoff and contribution of the relevant sector tdENEX. Thereafter, LAGIE S.A. was renamed as
DAPPEP S.Because of the aboveht-off, during 2018, and pursuant to par. 3, art. 117E of Law 4001/2011,
the Electricity System Transactions Code and the Network Code were amended, but also the new Code of
the Operator of RES and Guarantees of Origin was issued.

Furthermore, towardsa truly coupled electricity marketRAE has been taking all steps necessary for the
successful Implementation of the EU Regulat@15/1222for the Capacity Allocation and Congestion
Management(CACM network code) as well as of the Regulation 2016/174%h# Foward Capacity
Allocation (FCA network code), essentially by commenting and approving the common methodologies
prescribed therein, and making all necessary amendments to the national network codes..

In 2018 the new Transitional Flexible Remuneratitechansm wasput into force after the termination of

the previous one of 201 MheEuropean Commission, after taking into consideration the constant need for

flexible capacity in the System and the situation of the Greek Electricity Wholesale Market (refogasto

the Target Model), approved the implementation of the new Mechanissmflmad under Law 4559/2018

(Gazettels 142/03.08.2018) and became operational for the perfomim 03.08.2018 to 31.12.2019. RAE

proceeded, afterupon  LINB L2 alf o6& ! 5alL93 (2Netwdkk&ode WMEyRiNSy & 2 7F

1The Target Model is the common vision for a European electricity market and for a European natural gas market which
regulators, the European Commission ahd Transmission System Operators are seeking to put in place. The Third
Package of the Europeandraations and directives for the energy markets (2010) went further than previous initiatives

to restructure the European energy markets, in the directioa ttational markets to become more integrated among

each other, more competitive and more efficiefitius, the third energy package set out a process to develop the rules
(network codes, additional regulations) which allow the completion of the internatrééty and natural gas markets
(henceforth the Target Model).



difference between the two mechaniss is the introduction of biddingJIN2 OSRdzNBE F2NJ (0 KS aSi
remuneration. In addition, the maximum approved cost of the Mecharpem@& S NJ RNR LILJISR (2 ¢
YATtEA2Y O2YLI NBR (2 € HHp YATtA2Y AY HAMTO®

Regarding the Longierm Capacity MechanisiRAE after taking into consideratithe situation of the Greek

9f SOGNROAGE 2K2tSaltS al NJSG I yR-teinkbise {heé BUI I8gdIQa y SS
framework, theNS & dzf §a 2F ! 5aL9Qa ! RSljdz 0& { (dzRe& PéFiodi KS Ly
20192030, but also the réevant decisions of other regulatory authorities in Europe and the decisional

practice of the DG Competition of the European Commissiobimitted adetailedproposal to the Ministry

of Environment and Energy for a Lehigm Capacity Mechanism scheme. TWmistry pre-notified to the

European Commissidhe proposedschemen October 2018RAE continues to cooperate with the Ministry

for the submission of the final version of the above scheme to the European Commission.

Regarding the auctions of wholesdi@ward electricity products by the Public Power Electricity Corporation
(PPC S.A)), based on the Law 4336/2015, and as a means for the immediate and essential opening up of the
retail market to competition, RAE proceedéa all required actions anapinions for the issuance of
decisions and the execution of the auctions during 2018, as well as for the preparation of the 2019 plan. RAE
also made more stringent the prerequisites for participating in the auctions so ase@ngine the whole

process with thaultimate goal of introducing more competition to the Greek retail market.

The development of electric vehicles infrastructures constitutes a main prerequisite for the development of
an electric vehicle markedt national level According to Article 53gvagraph 1 of Law 4277/2014, RAE is
responsible for issuing an opinion concerning the relevant regulatory framework for the recharging stations
and their operation. The final terms and conditions would be seh lspmmon ministerial decision by the
ministers of finance, infrastructurand energy. Inthis framework, in2018, RAEun a public consultation

for the clarification and the delimitation of regulatory and operational framework for the introduction of
electric vehicles chargingtations

In terms of the generation mix in 2018 lignite production showed a decrease of 9.03¥80(1GWh)
compared to 2017 and another increase of 9.97%8& GWh) compared to 2016. Specifically, it amounted

to a total of 14.9ITWh (16.94 TWh in 2017). Similarly, natuiesd groduction dealt with a downward trend

and dropped to 14.12 TWh (against 15.4 TWh in 200.hydroelectric production showed a sharp rise by
46.14%, 5.05 TWh from 3.46 TWh in 2017, changing the downwande®f the previous year. RES
production andCHP has continued the upward course of the previous year and was equal to 11.11 TWh,
recording an increase of 5.16% compared to 2017. Production by other fuels in the Interconnected System
was at zero level foa fourth consecutive year. Overall, domegtioduction showed a slight decrease of
1.31% reaching 45.21 TWh versus 45.8 TWh in 2017.

The assessment of electricity demand dynamics is a multidimensional issue and requires the assessment of
a large number bfactors. From the data provided by ADMI&ferring to the measured energy consumption

of Marginal System and Network, it is shown that demand decreased B301% compared to 2017 (in

2017 it had increased by 1.6% compared to 2016). In the HV sdetoand significantly grew in 2018 by
1.13%, ontinuing the upward trend recorded in the previous three years.

It should be noted that distribution network demand, published by ADMIE in its monthly reports, includes
demand on the Marginal SysteMetwork ard demand estimation covered by generation tsnof the
Network. The High Voltage demand showed an opposite trend. There was a decrease of 1.6% compared to
2017 while it is worth mentioning that in the previous year there was an increase of 1.6% compaddbto

LY WI ydzZ NB HAawmy Isdenmaddinvbdiraddeadioy M .4% Smpar2d\id January 2017 (+14.2%



in January 2016). This is mainly due to the far colder January of 2017 which made the winter of 2017 to be

one of the coldest in the last 30 yeatkanuary 2018 was milder and as a consequeheedemand was
NBflFiA@Ste t26SN® LG Aa ¢2NIK y2G8Ay3a GKFd Ay 5S0S°
compared to December 2017 mainly because of the lower temperatures in 2018.

RAE, throughouf018 systematicallymonitored the course ofcompdition in the energy markets, and
regardingfinancial transaction& proceeded with random testing of arrears of electricity suppliers towards
the operators. In this framework several suppliers underwent hemtiefore RAEegarding their obligation

to pay network tariffs to the operatordiloreover, within 2018, RAE issued three decision imposing penalties
to the NlIs Operator, the Distribution System Operator and the Network System Operator.

As for the electricity supply in Nenterconnected Islandspfiowingthe openingof the retail market in all
Nortinterconnected Islands, 14 alternative suppliers were actiaching a total o15.5%market sharejn
Nllsin 2018

Regarding electricity network infrastructures, the fast implementation of the ptsjéncluded in the Ten
Years Netwdt Development plan, and in particular those concerning the islands interconnections, is a basic
strategic direction for RAE.

LY HamyX w!9Qa 5SOA&A2Y b2® HpCcKHAMY #kadNetwbdkINE OSR ¢
Development Plan (TYNDP) 2&®7.Following this approvahADMIE, after taking into consideration the
comments submittedduring the preliminary public consultation of the draft TYNDP 22028, as well as
w ! 9gdidelines, submitted to RAE the eghnt plan for approval with a siditiant number of amendments.
Most of the amendments concerned the importance of fasteplementation of theCycladesand other
NllIsinterconnectionwith the National Transmission System in order to alleviate the buad&ocial Utility
Services and téurther improvethe quality of supply for consumers in Nlisit also allowo better exploit
RES technologies the in the islands and help to reach tidational Climate and Environmentargets
Finally,RAEput the new amended textof the TYNDP tpublic consultation anevaluated the responses
submitted to it. In this framework, RAE is going to ask from ADMIE more clarificatidnsupplementary
data in order to approve the final TYNDP 221438.

In March 2018, thd-irst Phase of Cyclades Intennection was inaugurated. The implementation of the
First Phase was a really important moment for the country because it was the result of a multiannual
endeavorof several institution®f which RAE was historically a majartp

During 2018, also, th&Committee for the alternative ways of electricity supply to the nimwerconnected

A &t I, sétRi@igitially by RA®Ith the Decision no. 469/2015 and reinforced by law 4414/2@1®mitted

the second part of its study to RAn Rcember 2018.This second part covers the Northern Aegean islands
and argues in favor of their interconnection through submarine cables with the National Transmission
Network. The islands interconnection would be beneficial for reaching the natemexgy and climate
targets, to alleviate the burden of extra costs for the consumers and for security of supply during the next
decade.

Specificallythe security of supply of Crete has emerged as a major national priority over the past few years
becauseof the EU environmental limitations and the termination of the exemption decision 2014/536/EU
of the European Commission at the end of 2018 this end, RAE has coordinated the relevant actions
between the network operators and producer PPC S.A. tryingead the most effective intermediate
solution until the full interconnection of the island with the National Transmission Network.



In this regard, thénterconnection Crete Attica,was part of a bundle of Projects of Common Interest under
Regulaion EU 347/2013 (as amended by Regulation EC 2016/89) between Israel, Cyprus and Greece (known
as EuroAsia Interconnectoth October 2017, the Regulatory Authorities of Greece and CypAE ((ERA)

jointly issued the CrosBorder Cost Allocation (CBQ#jder certain conditions. However, the sponsor of

the project failed to proceed with the implementation of the project according to the set timeline, resulting

in a delay of over two year2@202022) as testified in a monitoring report of ACER. RAERgbesponsible

for the effective protection of the consumers, and in view of the special circumstances with the energy
adequacy of Cretbecause of the above delay by the sponsor, deemed labsy necessary to take the
appropriate measures for the implemgtion of the agreed conditions under the CBCA decision. These
measures were based on national and EU law and were prescribed in RAE decision 816/2018, as amended
by decisions 838/2018, 118018 and 150/2019. In particular, ADMIE was ordered to creaspecial

purpose vehicle, as a 100% subsidiary, to finance and construct the part of the above PCI bundle that
connects Crete to Attica. That project would need to be in operation by 202Realatest. In the above
company, Euroasia Interconnector Ltd abbly until 10.12.2018 shares up to 39%. The possibility was also
allowed for the creation of a special technical committeeletermine the minimum technical specificities

for the interconnetivity of all projects in the bundle.

2.2 RES

RAE, within 2018)ndertook the following actions in relation to the application of the provisions of Law
4414/2016 in the Greek energy market:

1 Itissued an Opinion to the Minister of Environment and Enerdlyimvthe first half of 2018
(Opinion No 8/2018) on the designatioobligations and operation of the Aggregator of Last
Resort.

f LG AaadzsSRI gA0GKAY (GKS FANRG KIFf T 2 TEleatritiyy T 5SOAa
Transactions Code accordace with Paragraph 3 of Article 117E of Law 4001/2011
(GovernmeniGazette A '179/ 22.08.2011)".

1 LG AaadsSRI gAGKAY GKS FTANRG epefatdrofRESancdimy X 5SO0OA &
Guarantees of Origi@ode in accordance with Paragraph 3 of Artid@H of Law 4001/2011
(Government Gazette A '179 / 22.08.2011)".

f G Aaa&adsSRI AGKAY GKS FANRG KIEF 2F HnmyX 5SO0OAaA
provisions of thelransmission Networkontrol Code for Electricity (Government Gazette B '103 /
31.01.D12) in accordance with paragraph 1 of article 96 of Law 4001/2Gbvernment Gazette
A'179/22.08 .2011..¢

f LG AaadsSRI ¢gAGKAY GKS aS8S02yR KItF 2F Hnmys 5SO0OA
granting the license tRESggregators inthe eleskh OA G & YI NJ Si ¢ o

RES competitive auction procedurd3ES competite auctions were carried out by RAE using the dedicated
online bidding platform orduly2 2018 andl0 December 10 2018, for the three Project Categohie®w:

 Categoryl:PVwithyadl ft SR OFLIOAGE 2F tt+ X m a?
9 Category Il: PV with installed capacitywof a2 f tt + X HA a?
1 Category lll: Wingarcs withmaximumcapacityZ ¥ o a2 f t2Lb5 X pn a?

The success of the auctions will thetermined in the endy the implementation of the prects that were
successful during the auction procedures and their connactio the electricity system. RAE, as the
competent authority for both theexecutionof the competitive auctions and monitoring of the energy
market, willadvisethe Ministry of Enironment and Energggainst any threat to the auctions and tRES
energy maket, in view ofachiewngthe target of 18% RES penetration by 2020.
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Promotion of Hybrid Power Plants in neimterconnected islands.RAE,in light of its commitment to
promote theimplementation of hybrid plants in the Nllissued Opinion 7/2018 whiokntails a new tariff
FNI YSG2N] F2N) KEONAR LRgSNI LXIyda Ay bLLEZ Ay fAyS

/1t &dzLdL2 NI a (8A.84665)InssymmBri BARO@®Sed, inter alia:

1 Separatepricing of the distributed and nedistributed hybrid power plant energy

1 Determination of asingle maximununit pricefor the distributed energy generated by hybrid
power plants in NlIs.

1 Conclusiora Sliding FiP Contract fDifferences (CfOfpr hybrid power plants in Nlls whichall
remainvalid or a certain maximum period depending on the storage technolsgd However,
it is proposed to vary the validity of the guaranteed tariffs, depending on the planned time for the
connection of each NIl to the interconnected system.

1 Execution of pilot tender in a NIl, whose connection to the interconnected system is not
foreseensoon aimingto depictthe lowest prices that make hybrid power plant investments
viable.

Within 2018, RARIsoissual Decisiondo grant, transfer, modiy, renew, revokeand simgdy acknowledge
minor changes to production licensagsaccordance with the current legal framewotk this regardRAE
issued 779 acts in total

2.3 Natural Gas
The currant state of the wholesale market
Natural Gas Balancing Manual:

In the context of the 4tlAmendment oNational Natural Gas SystdlNG$Network Code and in particular
the provisions for the operation of the Balancing Network, RAE issued Decision No 546/2018 which
approved the Gas Balancing Manual. The main provisions of the manual concern:

1 Thecharacteristics of shotierm standardizediaily and intradayroducts

1 The autioning procedures by the Operator and bidding by the Natural Gas Transmission System
Users;

1 The evaluatiorprocessof the submitted bidsby the Operator

1 Thedeterminationof the calculation methodology for the Balancing Natural Gas Reference Price
as wel asfor the relevant factors for the calculation o tlBalancing Gas Marginal Buy and Sell
Price

1 The determination of the Upper and Lower Unit Bid Limit

Decisionsabout Balancing and Operational Gas

According to the provisions of Law No 4001/2011, RAEing 2018, issued decisions related to the
Operational and Balancing Gas and approveduthi¢ pricesand parameters of the costf operationaland
balancing gas used the National Natural Gas Transmission System. RAE also approved the Annual Planning
of Gas Balancing and the operational gaglyfor the year 2019.

In 2018, RAE started planning the necessary steps to creategamizedwholesale gas market for the
trading of natural gas products. In this regard, RAE decideatder HEnEx S.A. to ggrout a feasibility
study, as well as to establish a Steering Committee wégiresentatives of RAE, HEnEx and the Ministry,
monitor, on a constant basis, th@ocessfor planning and implementing the new natural gas markets. In
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this way, it is estimad thatall RAE approval proceduress well as any necessaegal provisions, stipulated
in Article 91 of Law 4512/201¢hallbe accelerated.

Regarding the natural gas et market, here weresomemajor changes in 2018. Specifically, following the
adoption of Law 4336/2015, the monopoly of gas companies in Attica and Thessaloniki / Thegsaly
abolishedon 01.01.2018Since then, angas supply companmay beactive inthe whole gasmarket with

no geographical restrictionandas long ashe necessary infrastructurs available At the same time, with

the establishment othe gas distribution companies (EPAS), which now manage the distribution networks,
the unbundling of distribution from the suply activity of gas was completed. At the end of 2018, 21
supplierswere active in the natural gas market

Amendment of the Tariff Regulation dhe National Natural Gas SysteaRegulation (EU) 2017/46@RAE

in 2018, in accorance with the provisions dRegulation 2017/460 on the establishment of a network code

on harmonizedtransmission tariff structures for gas, begun the preparationthe transposition of the

Fo2@S wS3dzA I GA2Yy YR KSf R | sdftizthé dméndredtyoiitkezadiTanifA 2y 2y
Regulationaccording to the provisions of the Articles 26, 27 & 30 of EU Regulation 2017/460. The main goal

of the Regulation (EU) 2017/460 is to increase the transparency of transmission tariff structures,@tting

specific requirements for publishing the infortian related to the determination of Allowed Revenue. The

final decisionsvere takenin May 2019 (539/2019 and 566/2019).

Development of Natural Gas Networks

Natural Gas distribution licenses, distributio network operation licenses and Development Plans.
Following theunbundling of the distribution and supply activities, according to the provisions of Law
4336/2015, the three new natural gas distribution companies (EDA Attikis, EDA Thessalonikis and DEDA)
submitted requests to RAE for the issuance of airatgas distribution license arahatural gas distribution
network operation licenseRAE evaluated the applications of the above companies and approved their
licenses after the amendment of the Natur@ls Licensing Regulation in 2018. The approvedyéae
Distribution Development plan@or the period2018¢ 2022)were included in the Decisions No 1314/2018,
1316/2018 and 1318/2018 of RAE that approved the distribution licenstte tfiree companies

Regulatory Framework for the Development of Remote Distribution Netwarks2018 RAEoncludedhe

regulatory framevork for the development of the Remote Natural Gas Distribution Networks and the
development of Compressed Natural Gas (CNG) and Liqudienlal Gas (LNG) supply activities in Remote

Natural Gas Distribution Networks and the supply to final customersse/fitstallation is not connected to

a transmission system or distribution netwoind for thereceipt of a Virtual Network Service frothe

hLISNI G2NX» w! 9 A&aaddzsSR RSOAaAz2ya 2y (GKS GCNIYSE2N] 7Tz
usingCompreés SR bl (GdzNF f DFa k [AljdzSFASR bl ddz2N*f DF&¢ I yR
CNG Pipeline by EDA Thessalonikis.

DESFA Céfication: In 2014, DESFS8A. was certified under theunbundling model of Independent
Transmission Operatdrased @ RABDecision No. 523/2014. According to the provisions of paragraph 4 of
article 64 of Law 4001/2011, DESFEA,$n May 2018informed RAEabouta planned transaction regarding
the sale of 66% of its shares to a joint ventaraongstSnam S.p.A, Enagbsernacional S.L.U. and Fluxys
SA. In July 2018, DESFA SA, apfdied new certification under the model of Ownership Unbundling.
Folloving the assessment of the application of DESBPA BAEssuedpreliminary certification Decision No.
767/2018to certify DESFA S.A. under the model of ownership unbundirigsequently, the Authority,
takingdue accountof the opinion of the European @Gumission and following a thorough analysssuedits

final certificationdecision 1220/2018 (Governme6Gazette B '5740/19.12.2018). The Decisietailedthe

12



compliance frameworlfor DESFA S.A. and any breach of national or EU law or the conditiamglse the
Ownership Unbundling model woufdrce a revision oft.

TransAdriatic Pipeline (TAPgonstructionis at amature level of completion and the pipeline is expected

to begin its commercial operatioris 2020. During 2018, the processestoméet t ! DQ& 206t A3+ (A 2
national and EU law continued. In this context, RAE, in cooperatioriivaithRAs of Italy and AlbafhRERA

and ERE provided guidance on the issues of TAP Network Code. TAP launched a public consultation on its

draft Network @de and then submitted the Code for approval to the NRAs in December 2018, after taking

into accountthe results of the consultation. Within 2018, RAE and thikeer Regulatory Authorities

approved the amendment of the TAP Tariff Code, and the frameworthéoexecutionof a new Market

Test for additional pipeline capacity under a fully regulated regifie. company has submitted a proposal

for approvalon how to conduct the bidding process, whislould beas far as possible in accordance with

both the Find Joint Opinion of the regulators on the TAP expemptiod the NC CAM Rules. In addition, in

December 2018 the company requestbg RAEan amendment of its Independent Natural Gas System

f AOSyaS RdzS (2 OKIy3Sa Ay (dscBeddlingorthe @@raercilfoperaidik 2 f RA y 3
of the pipeline,which had beenset for 2020. At the same time, in December 2018, TAP applied for an
Independent Natural Gas System Operation License which is currently under evaluation by RAE.

Regarding thénterconnector GreeceBulgaria (IGB), the Regulatory Authadtiof Greece and Bulgaria have

worked together from July 2017 to May 2018 to formJaint Opinion and draft ommonii SEG 6 a W2 A y i
Opinion of the Energy Regulators on the Exemption Application of ICGB 0 ¢ KA OK O2y il Ay SR
terms and conditiongor the exemption from the ThirdParty access obligations, firstly approviegd RAE

Decision No 483/201&RAE and EWRC further cooperated on the amendment of the above opinion in order

to comply with K S NBt S@I yi 9 dzNR LIS I, ghd isshed aXidahJbigt Yeidion énlifey A 2 v
exemption of IGB from ThirBarty Access rules in August 2018 (RAE Decision No 768/2018).

Security of SupplyThe entry into force and the implementation of Regulatio2017/1938 concerning

measures to safeguard security gas supply and repealing Regulation (EU) 994/2010, have brought
significant changes in Competent Authari§(&A) obligations of each Member State. As of 2018, RAE, CA

of Greece for the implementéan of Regulation (EU) 2017/1938, updated the Preventiotion Plan (PAP),

in accordance with the provisions of Articles 8 and 9 of the Regulation, based on the findings of the National

Risk Assessment for the years 2012020. The Preventive Action Plartludes both new and amended

actions related to demandide management, emergency supply and temporary storage of LNG,
emphasizing on an increased readiness degree of the electricity sector in addressing risks / disruptions of
natural gas supply. For trdevelopment of the study, RAE cooperated with DESFRIA, the Ministry of

Environment and Energy and the Joint Research Centre (JRC) of the European Commission. For the
implementation of the measures included in the PAP and the financing (througbethdrity of Supply Levy)

of the actions RAE, aftethe d JLINRE @ f 2F GKS tfly o65SOAaizy b2 pnj
2672/06.07.2018 and 3329/10.08.2018), issued three (3) Decisions, i.e. Decision No 1287/2018
6D2@SNYYSyid DIT Sid S "Regulatipgthe Managendemtofthe National Gaa $ystem f

the Implementation of Action B%f the Preventive Action Plan to Ensure Security of Natural Gas Supply"
580A4A2Y b2 MHMMKHAMY OkDERMISWIMSHMy 0O TSKAIGBK up a plyythml
Decisbn 344/2014 on'Determining the Maximum Allowed Limit of Security of Supply Account, Security of

Supply Levy per Category of Gas Customer, and Standast Pait, in accordance with the provisions of

2 Action D5: Use of Revithoussarminal to maintain seasonal LNG reserves by Electricity Producers. RAE Decision No
1287/2018 was formed based on the relevant recommendation of DESFA,absdrinto account the comments of the
participants in the public consultation which was condubie®AE from 06.11.2018 to 16.11.2018, according to the
provisions of Law 4001/2011 (paragraph 1 of Articles 29 and 69).
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article 73 of Law 4001/2011, as applicable’y R 5SOAaA2Y b2 MHPPKHAMY OD2
McnKoNn®AMESIYIRYRY (6 2 (GKS LINP@GAaAZ2Zya 2F (GKS {eadsSy
103/31.01.2012) ofthe Greek Electricity Transmission System and teetrieity Transactions Code
O0D2@FSNYYSyld DIFETSGGS w ™MHOMAKH AGithePrevehtNg ActiorSPlak"yY L SY Sy

In Regulation (EU) 2017/1938 emphasis is given on Regional Dimelmsitns context, RAE, in 2018,
participated in the évelopment of three Common Risk Assessments (GRA#)elevant risk factors which

could lead to the materialization of the major transnational risk to the security of gas supply to the Ukrainian,
the Algerian and the Tradsalkan risk groups, as listdd Annex | of the RegulatinRAE is also the
coordinator of the Tran8alkan CRA, which is currently under development in collaboration with DESFA,
IPTO, JRC and the other competent authorities of Member States of the risk group (Bulgaria and
Romana). The CRA for the Algerian risk group has been completed in the end of 2018, while the CRA of the
Ukrainian risk group is expected to be completed in the first quarter of 2019.

In addition, RAE, apphg the relevant provisions of Regulation (EU) 20934, initiated in 2018 the process
of preparing an updated National Risk Assessment with all relevant risks that may affect the security of gas
supply¢ as defined in Article 7 of the Regulation.

Finaly, RAE has been closely monitoring the 2nd upgradleecf NG terminal station at Revithoussa island,

a project of great importance for the country for the security of gas supply. In this context, RAE issued
Decisions No 257/2018, No 1088A/2018 and No 208 which approved the regulatory framework that
wasdeemed necessary for the support of the upgrade of the terminal.

2.4 Other important actions of RAE

Longterm energy planningg Ly G(KS O2yGSEG 2F (GKS O2dzyiNEBQ& SySNH
Netional Energy and Climate Plan (NECP), RAE partidifratallrelevantworking groups seup for this

purpose as well as in the National Energy and Climate Commitiethis framework,It was considered

appropriate to carry out a specialized technical study in the transport sector for the period2ZB0)

examining various alternative scenarios for achieving the 14% share of RESsiector as it is defined in

Article 25 of the Rengable Energy Directive (RED II) and taking into account various technical specificities

and constraints applicable in thedividual subsectors of the sector, as well as the requirements for new
infrastructure that will allow using new technologies and r/ mew fuels. RAE, in the context of its
responsibilities under Article 3 (1) of Law 4001/2011, as well as its relatechtidaig under EU law,
O2YYA&aaA2ySR GKS LINRP2SO0 a9ySNHe /[/2yadzYLIliazy { {dzR¢
frameworkof Nak 2 y I £ 9y SNH& t f I yy A Y 3 éteriisdf réfefencdtilie StNdy ivdre O 2 y & dzt
prepared by the relevant workingroups within the framework of the NECP. The study was completed in
December 2018.

¢CKS tS3IAatl GAGS FNIYSH2RF OSYyOSBNVAKFIEKBaGd SOBARNB S
consumptionhaschanged sincé January 2018Government Gazette 200/22.12.2017, both in terms of
the unit charges and the methatbgy for calculating the charges. The new nighttime consumer clarge

3 Action D6: Introduction of additinal rules to the electricity market for connection with the availability of five (5) units
with alternative fuel.

4 According to Annex | of Regulation (EU) 2017/1938, the Ukrainian risk group is composed by Bulgaria, Czech
Republic, Germany, Greece, Criaaitaly, Luxembourg, Hungary, Austria, Poland, Romania, Slovenia and Slovakia, the
Algerian riskgroup by Greece, Spain, France, Croatia, Italy, Malta, Austria, Portugal and Slovenia and timlKeans

risk group by Bulgaria, Greece and Romania.
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KIS atA3aKGte& NBRAdzOSR GKS 0dz2NRSy 2F GKS a{ SNBAOSa
overwhelming majaty of consumers belong. Compared to the previous charging scheme, the consumers

that had a nighttime consumption of over 1,700kW'dhadisproportionate burden due to the introduction

of that tiered charge. RAE, following the implementation of the abdwarging regime, received a large
YydzYoSNJ 2F O2YLX FAyda FNRBY 020K O2yadzyYSNA FyR @I NR2
oSYSNIt AyiSNBaidé¢ SEOSaargsS yAaKiGGAYS OKINBSa arayos
tiers. Aftertalk y 3 Ay G2 I O002dzyd GKS adliddza 2F GKS a{ SNIBWAOSa
recovered from the nighttime consurtipn, it provided an opinion to the Minister of Energy (Opinion No
MCKHAMY 2y GWSTF2NNXAY 3T (K {FMNYVISABMG FR NJ SINBA S A KA
0KS NBRdzOGAZ2Y 2F (GKS aGa{SNBAOSa 2F 3ISyoSiNlortlerthy i SNB &
rationalize the charges on the households. Furthermore, RAE has advised that the above charges to have
retroactive effectstarting asfrom 1.11.2018 in order to cover the 20P®19 winter season.

The participation of RAE for the third catsitive year in the Thessaloniki International Fair (TIF)amas

important outreach action for RABEWith the assistance afpecialized scientists and the guidance of the

Board of the Authority, six energy related evegtscientific experiments took plade 2 A { K (KM@ YSaal 3
regulate energy markets for the benefit of consumers and the national ecan@myw! 9 KA #rkddA I KiG SR
its important and sensitive areas of competence, to both its citizens / consumers and to the users of its
services that are active in the field of energy (companies, bodies, technical and scientific chambers,
professional orgaizations, developmentgencies, SMEs, participants in the electricity and natural gas

markets and other stakeholders), presenting its view as the NRA, the issues and major challenges,
specificities and structural changes in the energy market, which ase adlated to the econmic,
SYGANRYYSyYyidlt FYyR &20AFf LISNF2NXIyOS GKFG FrHffa dzyR

¢KS @SIFN unmy @1 & dzyR2dz0GSRf& |y2GKSNJ @SN 2F KA3IK

in a crucial turning point with statural, rapidanddragt O OKIl y3Sa Ay GKS O2dzy i NBEQa
Regulator acted in the best interest of the consumers and the national economy.
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3. Regulation and Performance of the Electricity Market

3.1 Network Regulation
3.1.1. Unbundling

¢ KS tild @gislative packageimnnd AYUNBRdAzZOSR a2y SNBRKAL) dzyodzy Rf Ay
ISO models) for transmission system operators (T&@®sners of highvoltage networks), whereas for

distribution system operators (DS@sowners of lowvoltage NJ af I a G YA f SibtainédSthes 2 NJ & 0
NBIljdZANBYSyGa F2N) aftS3rt FyR FdzyOiA2ylf dzyodzyRft Ay3éd

3.1.1.1. Certified Transmission System Operator - ADMIE S.A.

In 2017 ADMIE S.A.(ADMIE) changed from the ITO model to the OU model as a consequence of its changed
ownershp structure from 100% Publieower Corporation S.A. (PPS) to 51% ADMIE SYMMETOCHON S.A.
(Energiaki Holding), 25% DES ADMIE S.A. and 24% STATE GRID EUROPE LIMITED (SGID).

The new certification procedure under Article 11 of the Electricity Directive (cettdin of TSOs in relation
to 3rd countries) started by the notification from the company to RAE of its change of ownership structure
on March 1, 2017.

On June 9, 2017 RAE issued its final certification decision 475/2017 after havingltekarcountof the

Opinion of the Europea@ommission of 24 May 2017 on the draft certification decision 267/2017 of RAE.
Certain conditions in the form of a sophisticated monitoring process were nevertheless imposed to ADMIE
including the obligation that any futureedelopment (ex. regarding thectivities of SGID, its mother
company and in general China in Greece and Europe, or any change in control over ADMIE etc.) would need
to be notified to RAE underpinned also by adequate reasoning for continuous compliancehwith
unbundling requirements (g. security of supply criteria).

RAE continued monitoring the correct application by ADMIE of the aforementioned conditions throughout
2018.

3.1.1.2.  Distribution System Operator - DEDDIE S.A.

The Hellenic Electricity Distributiddystem Operator (HEDNO S.AD&DDIE S.A)), is a 100% subsidiary of

PPC S.A. and is responsible for the development, operation and maintenance of the Hellenic Electricity
Distribution Network (HEDN). PPC S.A. remains the owner of the Distribution S3steta (herein the
G5AA0WAPEARARY | OGAGAGE 2F tt/ {®! d¢ 0D | 95bh Aa | &z
NortInterconnected Islands of the country. There was no change in the status of the DSO dufing 201

3.1.1.3. Accounting unbundling

Pursuantto the relevant provisions oftie Energy Law 4001/2011 and the European Directive 2009/72,

vertical integrated utilities are obliged to keep separate accounts and report unbundled financial statements
(Balance Sheet and Profit & Loss Account) for eaclvitgctiThe Regulatory Authoritior Energy (RAE)

I LILINE @Sa GKS | O02dzy Ay 3 dzyodzy Rt A yRAE pblh&dstg dedsiodt SR 2 Y
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121/2017 issuing the Principles and Rules for the Allocation of Askihilities and ExpensesRevenes
for the preparation of its nbundled financial statements of "DEDDIE S.A.".

3.1.2. Technical functioning

Law 4001/2011 identifies ADMIE S.A. as the owner of the national electricity transmission system. The
national electricity transmission system include}:High Voltage Lines, b) Crdasrder Interconnection

Lines, and c) the total facilities and equipment necessary for the uninterruptible flows of electricity and
security of supply into High Voltage lines of 150kV to 400kV, in Greece. In addition, theahatectricity
transmission gd includes projects of interconnection of the noninterconnected islands to the
interconnected (mainland) system (i.e. subsea interconnections HVAGrahdDC)The total length of the
national transmission system is @83 kmof 150kV + 4739 kraf 400kV + 450 knof interconnection lines

=) 16.752 km (2018).

According to the Law 4001/2011, the owner of the national electricity distribution system is PPC SA (the
incumbent). The distribution system includes: a) the linelsleflium and Low Voltage and fadigh voltage

lines which are part of the distribution system, b) the total facilities and equipment necessary for the
uninterruptible flows of electricity and the security of supply into Medium and Low Voltage lines, ineGree
and c) the lines of the norinterconnected system of the islands. The total length of the distribution system
i5239,236Km (low and medium voltage).

3.1.3. Security and reliability standards, quality of service and supply

Regarding Network Performance anddlity of Service, in Decembef 2010 RAE published an integrated

set of Regulatory Guidelines for the reporting of the Transmission System performance. Following these
guidelines, the TSO publishes annual reports on the performance of the Transmist@an.Syhese reports
provide avdability indices for overhead lines, underground cables and autotransformers, as well as indices
for the impact of the system unavailability to customers (energy not sefved)

The Distribution Network Code, in force since January 2017 includes prov@ianzenalty/reward scheme
for QoS regulation.

In this new framework that will become effective in th&! Pegulatory period following Distribution Code
approval, to allow fomecessary preparatory work to be completed, the role of the Regulator wilide
the followings:

Setting, per regulatory review period, of the regulated service quality dimensions, the corresponding overall
and individual minimum quality standards, as well as the respective penalties/rewards, in conjunction with

the allowed revaue for the distributio activity.

Approval of rules, procedures and methodologies for monitoring, assessing and reporting service quality
levels.

Validation of data completeness and accuracy.

5 Addiionally, RAE participates in the annual CEER Benchmarking report on the quality of electrigias augbply.

These reports evaluate, in a comparative analysis, the technical functioning of the national electricity grids and of the

natural gas transmisgiy’ | YR RA & ( NR 0 dzii A 2GEER BeichngaitihgdReport dn Sié&aualitst af &eBtricity

FYyR 3+a adzZlJd es Ay wnmcésS /99w tdzoftAOFGA2YT & Ffaz2 dzZJR}E
Electricity and Gas Supply (July 2018).
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Regarding the issue of electricity theft on the Distributidatwork, the new Codsets forth a more refined

general frameworko effectively address tis growing problem, while ensuring transparency and fairness

F2N) O2yadzYSNAE® Ly (GKAa RANBOGAZ2YIZT 2LISNI (2NJas yR ySi;
well as the basicinciples and rules which govern, inter alia, the procedures for investigation and detection

of theft, communication with network users involved to ensure objectivity and equal treatment, estimation

and valuation of nommetered consmption due to theft cdiection and disposal of enerdheft related

income etcUntil the full application of the above rules, which was pending due tmdoessary adaptations

to operator processes and systenthg relevant regulatory framework is praionally set byRAEecisions
HOCKHAMT 0D2@® DITSGGS . Q mMmyymkonodnp dunasamended/ R HOTK
08 w!9 5S0AaA2ya MAMMBPKHAMT FYR MaunkunamTt NBALISOGAGDS

Distribution loss factors for 2018, as set out ih ®Qa 5SOAaA2Yy Y2OMAHHKHAMT I ¢
compared to the factors of 2017. More speafig, the rate was higher by 0.4% for the MV customers and

by 1.8% for LV customers. As noted in previous annual reports of RAE, the total amount of Hggtiene

the Distribution Network is on a constant rise since 2012. The main reason behind thapdrem, which

has alarmed the Distribution System Operator (DEDDIE), is power theft. In 2018, DEDDIE updated the study
concerning power losses based on dat2017 and submitted a proposal to RAE. RAE approved by Decision
no.1242/2018 the new power losséactors. The new factorsvhich are slightly lower than the previous

ones (0.2% for MV customers and 0.5% for LV custommeitsapplyfrom 1.1.2019.

3.1.4. Network Tariffs for connection and access

Since 2011 (Law 4001/2011, article 140), RAE approves tiffs far access to the national electricity
networks (Transmission System and Distribution Network), one month before their entry into force, based
on the pioposals submitted to the Regulator by the Electricity Transmission System and Distribution System
Operators (ADMIE S.A. and DEDDIE S.A, respectively).

3.1.5. Transmission Network operation

Required Revenue and user tariffs:

LY HnanmMyX 5SOA&A2Y HopKHAMY 6 & ERAftHe sekdddRReguiatbrii G A y 3 ¢
Period, 20181 n H M X | Y Rired Relie@ue (RR)Sdf 2018. Required Revenue for 2018 was set at 197.5
million euros after considering all parameténsluded inthe¢t N} yaYA daizy {eadsSyQa ww Y

The methodology for settingthet { h Q& | f f 2SR | v datesabfdk tzRDdEDRcisionSNG S v dzS
340/2014). The most critical changes, in comparison with the previous applied methodology -fdusost
methodology) are:

A multiyear regulatory period; the Regulator sets the Allowed Revenue for 4 years

/£ OdA F GA2y 27F ¢Hate@anrebltefm. 6 SR wS @Sy dz

A detailed methodology for the calculation of Return on Capital Empldyaeskd on real préax Weighted

Average Cost of Capital (WACC).

/1 £O0dAf FGA2y 2F aaSGaQ RSLINBOAIFGA2Y S dzaAy3d SO2y2YAC
Smoothig the volatility of revenues within and between regulatory periods, to minimize the impact of such

volatility to consum&lE Q LINRA OS & o
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Additional incentives for the investment in projects of major importance, particularly those which offer a
significantben@ A i (2 O2yadzYSNA® CdzNIKSNJ RSGFAfa 2y GKS YSil

In approving the Allowed Revenue, Raalidatest { hpfbfosal against historic performance and future
trends. No formal methodology or benchmarking has been used indbeassessment.

The total Required Revenue (Allowed Revenue and all the adjustments according to 340/2014 Decision) is
then allocated to the different consumer categories. The methodology for setting charges (tariffs) on the
use of the Transmission SystélJoS) for HV customers/users is set out in the System Operation Code,
while the one for customers/users connected to tBestribution Network (MV and LV) is set out in a related
Manual approved by RAE.

AAAAA

demand during the following three hours: system summer peak, sysigner peak and the maximum of
the two.

Transmission system cost is further allocated between MV and LV connected customers based on the
comi NAodziA2y 2F Sl OK dzaSNEkOdzai2YSNERQ OF iS32Ne G2 0
demand.

For the purpses of the transmission system use charging (TUoS), the following four (4) customer categories
are classified: 1. Medium Voltage (MV) custym?2. Residential customer, 3. Residential customer with
ResidentiaBocial Tariff (KOT), 4. Other Low Voltage éind)Public Lighting Use LV, excluding Agricultural
MV and Agricultural LV that have zero charges.

For MV customers, there is only a capgdiased charge (no energy charge for TUoS) which is based on the
monthly maximum metered demand (MW) during peak ro(llam2pm).

¢tKS wSaARSyiGAlf OdzaG2YSNR 6AGK {20AFf ¢FNRFTE O0Yhe¢o
basedcharge for TOS). For Residential customers (except for Residential customers with Social Tariff), 10%

of the allocated cost isecovered through capaciiyased charges, which are charged based on the
connection capacity (kVA), given the lack of metered demand (M\Wgrems the remaining is recovered
G§KNRdzZIK | &aAYLX S exka2K SySNHé& OKINHSO®

For other LV customers, 20% of the allocatedt is recovered through capacity charges, which are charged
based on the connection capacity (kVA) given the lack of metering (MW), vereaemaining amount of
GKS Gz2GFKt O02ad Aa NBO2OSNBR (GKNRdzZZK F AAYLX S ekaz2K

According to Decision 340/2014, RAE processed the relevant data submitted by ADMIE for the
determination of the Allowed Revenue of the next Regulatory Period 20P8. The final decision
(235/2018vastakenin the first quarter of 2018. Due to the high degree of uncertainty caning the

demand forecasting for 2018, the charges remained at the same level as they were in 2017. Based upon the
abovementioned methodol@ e = w! 9Q& 5SOA&aA2Y HopkHAMYy I LILINRBOSR
20182021 and Required Revenue for 2018saswn inTablel and Table2 below. Furthermore Table3

presents the regulated tariffs applied for the use of the transmission system in 2018.
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2018 2019 2020 2021
OPEX 77.269.000 77.862.000 78.461.000 79.066.000
55.203.000 58.335.000 76.370.000 77.063.000

Annual Depreciation

Regulatory Asset Base (RAB)

1.449.808.000

1.684.495.000

1.941.335.000

2.059.771.000

WACC 7,0% 6,9% 6,5% 6,3%

Allowed Return 101.487.000 116.230.000 126.187.000 129.766.000

Allowed Revenue (AR) 233.959.000 252.427.000 281.018.000 285.895.000
Tablel: Allowed Revenue of Transmission System 20081(F Y2dzy 4 & Ay €0
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(AR) Allowed Revenue dfansmission System 233.959.000

Cost of investments financed by third parties 7.163.738
Under/Over Recovery 7.580.576
Adjustments due to over/under investment (depreciation and allowed return) -7.646.401
previous years

Revenues from Interconnection Capacity Rights -35.383.112
Inter-Transmission Syste@perator Compensation mechanism (ITC) 776.236
Revenues from NoeRegilatory Activities -8.939.000
(RR) Required Revenue of Transmission System 2018 197.511.038

Table2: Required Revenue of National Transmission System @0Y¥& dzy G & Ay € 0

Consumers Category Capacity charge gy SNEH& OKINHS 0608y
Large Consumers HV HNXMAO0 €Ka? -

Consumers MV 1329e ka2 t Sl 1 -

Households LV, ndémo ek +! 0.527

LV¢ Vulnerable customers - 0.586

LVothers ndpo ek ! 0.477

Table3: Regulated Tariffs applied for the use of the transmission system in 2018
3.1.6. Distribution Network operation

Required Revenue and user tariffs

Regardinghe Required Revenue fdahe DistributionNetwork, until the methodology of Required Revenue
that is mentioned in the Distribution Network Coddusly applicablethe previous methodologyrescribed
inw! 90a 5SO0A aréniyfisinjorcel K H T MH =

For 2018, RE processed the Distribution SystdmLJS NI (2 ND&a LINB LR Al f FteN) aSdda
Required Revenue of Distribution Network for the year 2018 and published Deb#52018 setting the

Allowed Revenue at 743.6 million euros (2017: 753.7 million Yuand the Required Revenue at 752.8

million euros (2017: 741.7 million euro3hedetermination of the Allowed Revender 2019,was setby
Decision672/2019

Regarding revenue regulation, the Distribution Network Code includes provisions fetyad regulatory

period. This is subject @ methodology being in place for setting Allowed and Required Revenue. Until this
methodology is developed in order for the new framework to become effective, distribution allowed
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revenue continues to be set on an aralibasis, examining operator capexofex proposals considering
historic performance and any changes in current conditions or requirements and applying a predominantly
costplus approach, with epost adjustments for realised capex and opex (beyond a 3Paone).

Distribution network Requéd Revenue is allocated between MV and LV connected customers based on the
contribution of each class to the distribution network summer and winter peak demand.

For calculating charges on consumers using the Distabuystem (DUoS), consumers are di@ssbased

on their connection voltage and metering capabilities. More specifically, consumers were classified into five
categories: MV consumers, LV consumers with subscribed demand >25 kVA (with and without reactive
power metering), LV residential consers, and other nofresidential LV consumers.

For MV consumers, 50% of the cost is recovered through a capacity charge and 50% through an energy
charge. For residential consumers (households), 10% of the cost is reddlesugh a capacity charge and

90% through an energy charge. These percentages for the Other LV customers are 20% and 80%,
respectively.

Due to the high degree of uncertainty concerning the demand forecasting for 2018, the charges remained
at the same leel as they were in 2017.

Based uporthe aboveY Sy i A2y SR Of I aaAFTAOFI A2y w! 9Qa 5SO0AaArzy
2017, which remained unaltered during the year 20&8eTable4):

Consumers Category Capacity Charge. Energy chargeSy G a €k

Consumers MV MImMTd eka2 tSF]1 58 0.29

Consumers LV (over 25 kVA), based on 0BTy ek z! 2 dzo & O NK

calculation of themaximum supply and taking er vear 1.67
into consideration the nofused power pery
ConsumersLV (over 2.5 KVA), based on o ® m kRVA subscribed capacity, charge
calculation of the maximum supply and ro or vear 1.9
taking into consideration the nensed power pery
| .
Consumers LV nepn ekl* 40z0 a8 C 2.13
per year
Consumers (Mnerable customers) - 2.37
| . =
Others LV (maximum 25 KVA) MenT eKk]lEl  &d20aONK 1.9

per year

Table4: Regulated tariffs applied for the use of the distribution system in 2018

3.1.7. Transmission network connection tariffs

hyteée aaakKlftftz2gé O2yySOGA2y O2aiasz AdSd O2yySOiGA2y O
connection point of the Transmission System, are charged to producers. The charges are applied by the TSO,
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for specific tasks carried out by the Optar that are related to the connection works performed by the
generators themselves (e.g. review of connection works studies, acceptance tests for built connection
networks, etc.). Such charges have not yet been formally approved by the Regulator. Pesvis®ns of

Law 4001/2011, a detailed price list is to be submitted by the TSO to RAE for final approval.

3.1.8. Distribution network connection tariffs

A detailed methodology for setting connection tariffs has not yet been approved by the Regulator. Basic
principles included in the Distribution Network Code provide for a hybrid connection cost model for load
(actually coinciding with the model applied historically) and a deep connection cost model for generation.

3.1.9. Cross-border issues

In 2018, import tradingchedulesincreased considerabl#23.6%Yeaching a total ofl1,224 GWh. After
calculating the amount of power imported by Albania, North Macedonia, Bulgaria and Turkey (64.39%,
42.13%, 21.76% 43.01% respectivelyy increase rangedtom 22% to 64% wthélthe imports from Italy
dropped by 21.09%.

lfa2 SELRNI GNIRAYy3I a0OKSRdzZ S4Q NAAS FY2dzyiSR (2
rising trend.ltaly represents 42.84% of export trading schedules (increase by 179.04%), North Macedonia
represents 31.96% (increase by 71.46%), Albania represents 20.25% (increase by 20.25%) and finally Turkey
drawing an increase of 31.86%. Bulgaria noted a drop both in terms of share of export trading schedule
(4.51% compared to 9.38 in 2017) and in absolutentgf15.96%).

Transmission lines power Transmission Power Capacity | Transmission Trading Capacit]

Interconnections (KV) (MW) (real) MW*.
Greece- Bulgaria 1 line 400 KV 500- 600MW 500MW
Greeceg North
Macedonia 2 lines 400Kv 2X (508600MW) 0-250MW

. 1 Line 400 KV 500- 800MW 0-100MW
Greece- Albania

1 Line 150KV 100MW oMW

Greece- Italy 1 Line 400KV (HVDC) 500MW 500MW
Greece Turkey 1 Line 400KV (HVDC) 500-600MW 130MW
Note: Trading available transmission capacity is lower than the nominal tiasiem capacity due to technical and legal barrie
*Transmission trading capacity are defined by the TSOs based on real flows (indicated year 2012)

Table5: Greece's cross border interconnections transmission capacity # 201
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L . North .
Description Turkey Albania Macedonia Bulgaria Italy Total
Interconnections Voltage 1line 1 line 400kV, | 2lines 400kV 1line 1 line 400kV
(kV) 400kV | 1 line 150kv each 400kV (HVDC)
4,982,603
Exported Energy (GWh) | ) 744 1.008.863 1.592.472 | 224.866 2.134.658
Imported Energy (GWh) | 75, 754 | 1.086.414 2.977.555 | 3.896.681 | 1.628.257 11,223,661

Table6: Interconnection power capacity and scheduled trade in 2018

Table7 presents the monthly performance of the import interconnection trading in years822017 and
2016 and Table8 presents theimport share ofcross- border allocation othe interconnection trading in
2018 and its performance compared to the yas&017 and2016.
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2016 2017 2018

January 1,248,828 348,376 1.030.381

February 951,577 625,873 834.638

March 1,249,082 1,040,800 818.854

April 1,042,495 1,001,664 975.046

May 990,553 830,233 829.034

June 983,489 750,881 886.421

July 939,518 941,112 1.264.253

August 1,003,102 761,562 932.106

September 928,903 909,413 843.305

October 724,582 540,553 803.520

November 586,631 509,023 894.569

December 714,818 821,315 1.111.534

Total 11,363,578 9,080,805 11.223.661

Table7: Total import interconnection trading (MWh), 2018017- 2018
Import share

Turkey Albania North Macedonia Bulgaria Italy
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
5.66% 6,590 13.31% 17,70% 23.07% 26,5%% 35.24% 34,72 22.72% 14,5%

Table8: Cross border allocation of ietconnection trading (2012018)
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2016 2017 2018
January 161,563 281.129 227.453
February 44,971 263.471 267.891
March 58,222 120.310 413.479
April 99,082 157.805 287.184
May 92,375 179.804 259.722
June 117,328 176.935 314.872
July 229,501 249.908 390.833
August 206,166 376.668 523.430
September 237,229 253.092 496.642
October 408,292 285.488 600.405
November 210,395 217.167 565234
December 339,198 289.771 635.458
Total 2,204,322 2.851.548 4.982.603

Table9:

Total export interconnection trading (MWh), 2048017- 2018
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Turkey Albania North Macedonia Bulgaria Italy

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018

0.58% 0,44% 30.64% 20,25% 32.57% 31,96% 9.38% 4,51% 26.82% 42,84%

Tablel0: Energy Export share per country (2eA18)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
mIMPORTS1030 835 819 975 829 886 1264 932 843 804 895 1112
mEXPORTS227 268 413 287 260 315 391 523 497 600 565 635
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Figurel: CrossBorder Electricity Bding in 2018
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Figure2: Electricity Imports and Exports 2018

Thephysicals flows for the year 20B8nounted ta

Greece imported from Albania 1,061 GWh while exported 918 GWh to Albania.

Greece imported from Bulgaria 2,120 GWhileexported 7 GWh to Bulgaria.

Greece imported from Italy 611 GWh while exported 1,076 GaMtaly.

Greece imported from North Macedonia 1,853 GWh while exported 254 GWh to North Macedonia.
Greece imported from Turkey 2,908 GWh while exported 10 GWhriey.

=A =4 =4 =4

Regarding the Itaksreece borderduring 2018 a severe malfunction of the underwateable between
Greece and ltaly (from 3 September to 30 November 2018) resulted in the suspension of the monthly
auctions from October to December whereas the 2Qdthual auction was conducted with reduced
capacity. Those users holding letegm rights fom the 2018 annual action were reimbursed according to

the price of the original auction since the outage limit of 45 days was reached on 6 October 2018 and hence
from 7 October onwards their rights were guaranteed.

With Decision 954/2017, RAdsoapproved the longterm and daily Auction Rules of South East Europe
Coordinated Auction Office (SEE CAOQ) in the borders with Albania, FYROM and Turkey. These rules ar
implemented in the auctions, which are conducted by SEE CAO, on behalf of SEE ReginrRTE)Dsew

rules for the longerm (annual and monthly) physical transmission righpplied compared to previous

years as IPTO/ADMIE submitted SEE CAO Harrdddipeation Rules along with their annexes as an early
implementation of EU Harmonized Raland Specific Annex for Bidding Zone Borders, which were proposed

by ENTS@& according to Commission Regulation (EU) 2016/1719. Furthermore, the daily aueiens

02y RdzOGSR 2yfé SELXAOAGERE | 002 NRAY 3 iddigg ZédneblafdSss  F 2 NJ S
ASNDAOSa o6& {99 /!'h @mdnnod

AtGreece;. dzf 3 NA I 02NRSNE /2YY2Yy ¢ NI Yy aYhadeddetpplied &t LI OA ( &
the cross- border Greeceg, Bulgaria interconnector since 2011 for joint auctions for the allocatiorhef t

total transmission capacity, with the Bulgarian TSO performing the monthly auctions, while the Greek TSO
performs the yearly and daily ones, along with the se@mgdmarket management. The rules for 2018
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incorporate the provisions of the 2017 approveaattion rules but, also, include the provision of participants
reimbursement in the market spread of the 2 markets in case of curtailment, following the best praictice
EU HAR and EU Regulations.

In this framework RAEadopted in 2018he following Decisions related to auctions for the contracting of
access rights to the interconnections of the Greek transmission system with the neighboring countries for
crossborder electricitytrading:

1. Decision No 1307/2018 for the approval of #arting Regulation on the contracting of intraday capacity
atthe Greece. dzf 3| NA I Ay (iSNOD2yySOiA2y F2NJ GKS @SN Hamd oOC

2. Decision No 1309/2018 for the appal of Auctioning Regulation of Joint Allocation Office (JAO) about
the contracting of intraday capacity at the Greegd (i I f @ Ay i SNO2yySOGA2y F2N (K
5912/31.12.2018).

3. Decision No 1308/2018 for the approval of Auctioning Regulatfor the access rights contracting of

South East Europe Coordinatedicion Office (SEE CAO) at the northern interconnections of Greek
¢CNryavyrAaairzy {eaidsSy gA0GK 1 f0lyAlY b2NIK al OSR2yAl
5921/31.12.2018).

2. Implementation of European Network Codes and Guidelines:

(A) In 2018, RAE, ithin the framework of Regulation (EU) 2015/1222 concerning capacity allocation
guidelines and congestion management CACM, published the following Decisions

1. Decision No. 93/2018 coBANy Ay 3 G KS | LIIINB QI 2F b9ahaQ LINRLRAI f
included in the single daghead coupling, according to the article 40 paragraph 1 of Regulation (EU)
2015/1222 of 24 July 2015, about establishing a guideline on capacity allocatibncargestion
YIylI3SYSyid oDITSGGS . Q nypkmMc PHPHAMY O D

2. Decision No. 9% nmy O2y OSNYyAy3 (GKS | LIIINRBGFE 2F b9ahaQ LINE
included in the single intraday coupling, according to the article 53 paragraph 1 of Regulation (EU)
20151222 of 24 July 2015, about establishing a guideline on capacityattiocand congestion

YLyl 3SyYSyid oDITSGGES . Q opTKPPHDPHAMY U D

o® 5S50AaA2Y b2d dgpkHamy O2y OSNY A YEMeih&dSlogy ackadBgd | £ 2 F
to Article 36 paragraph 8f Regulation (EU) 2015/1222 of 24 July 2015, about establishingleligai on
OF LI OAdGe tt20FGA2Yy FyYyR O2y3SaidAizy YIyl3aSySyid oDFT S

4. Decision No. 124/2018 concerning submission request towards ACER for the Decision publication of
NEARhaQ LINRLI&aALFE | 62dzi LINRKROS O2 dzLXching Algotitinl & ediliighkoy | Y R (
Article 35 paragraph 5 of Regulation (EU) 2015/1222 of 24 July 2015, about establishing a guideline on
capacity allocation and congestion management (QaZet . Q ny MK pPH PHAMY U D

5. Decision No. 201/2018 concernisigbmission request towards ACER, according to Article 8 paragraph 1
of (EC) 713/2009 of 13 July 2009 by European Parliament and the Council for the extension of-decision
making deadline of NRAs comoing intraday capacity tariffs, according to Article &bRegulation (EU)
2015/1222 of 24 July 2015, about establishing a guideline on capacity allocation and congestion
YIylF3SySyid o6DFTI SGGES . Q dpckmpdPoPHAMY O D
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6. Decision No. 244/2018 concerning the décsy Yl { Ay 3 2y GKS ¢{haQ ¢LINRLRAl "
Italy capacity calculation region (CCR GRIT) for the methodology of coordinated capacity calculation within

the relevant region, according to Articles 20 and 21 of Regulation (EU) 2015/1222 of 281kjlyabout

establishing a guideline on capacity allogagf | yR 02y 3SadAz2y YIyl3SySyid oDIT.

T® 5SO0AaA2y b2d omMTkHAMy O2yOSNYyAyYy3a GKS | LILINRGIE 217
Greece and Switzerland proposal tre regional cost allocation in the intraday market atliin borders,

according to Article 80 paragraph 4 of Regulation (EU) 2015/1222 of 24 July 2015, about establishing a

JdZA RSt AYS 2y OIF LI OAGe tt20F0A2y |yB).02y3aSaldAizy Yy

8. Decision No. 319/2018 concerning the approvatdf h 8 Q LINR LR &l t 2y {2dziKSI ads
allocation calculation (SEE CCR) for the setting of fallback procedures, according to Article 44 of Regulation

(EV) 2015/1222 of 24 July 2015, abastablishing a guideline on capacity allocation and cetige
YIEYylF3SyYySyid oDITSGGS . Q Mppyky PpdHAMYy O D

9. Decision No. 492/2018 concerning the decisfoh { Ay 3 | 62dzi //w DwL¢ b9ahaQ |
of their proposal concerning the planning and implemdiatia of supplementary intraday regional auctions,

according to Article 63 of Regulation (EU) 2015/1222 of 24 July 2015, about establishing a guideline on

OF LI OAdGe Itt20FiA2y FyR O2y3SaidAazy YlIyl3SySyid o6DITS

10. Decision No. 497/201&ncerning the decisio | { Ay 3 I 06 2 dzi ¢ { ménQof thaNFEEJ2 & I £ |
CCR for the methodology of coordinated capacity calculation within the relevant region, according to Article
20 and 21 of Regulation (EU) 2015/1222 of 24 July 2015, about estabéghiidgeline on capacity allocation

AAAAA

and congestionmanadeSy i oDIFT SGGS . Q HcTMKCDT DHAMY O D

MM® 5SOAaA2Y b2d® cpokHAamy O2yOSNYyAy3I GKS I LILINRGI
coordinated capacity calculation within the relevant region, adeay to Article 20 and 21 of Regulation

(EVU) 2015/1222 oP4 July 2015, about establishing a guideline on capacity allocation and congestion
YIEylF3SySyid o6DITSGGS . Q ocndpkHT Py PHamMy 0 D

12. Decision No. 738/2018 concerning the decisitaking for request submsson to ACER for Decision
publication of intraday capagittariffs methodology, according to Article 55 of Regulation (EU) 2015/1222

of 24 July 2015, about establishing a guideline on capacity allocation and congestion management (Gazette
. Q NHHOKHT DPPPHAMY

13. Decision No. 831/2018 concerning the decisiaky’ 3 2y (G KS | YSYRYSy{d 2F ¢{ hac
 62dzi &O0OKSRdz SR SEOKIYy3S48Q OF f Odzf I (i A-ghwad d06pling,2 R2f 2 3 &
according to Article 43 of Regulation (EU) 2015/12224flaly 2015, about establishing a guideline on

capacity&d t 20F GA2y FyR O2y3SaidAzy YIyl3SySyid o6DIFITSGGS . C

14. Decision No. 832/2018 concerning thedecistoh { Ay 3 2y (GKS ' YSYRYSyid 2F ¢{t
 62dzi & OKSRdzf S RionSrietBoddlogyFeSuttify fror theGidzflelintraday cdapl according

to Article 56 of Regulation (EU) 2015/1222 of 24 July 2015, about establishing a guideline on capacity
FEt20FGA2Y YR O2y38adrzy YIyr3sySyd oDIFTSGGES . Q nn

15. Decision No833/2018 concerning the decisianaking on the amendmén 2F / / w DwL¢ ¢{ haQ
for the coordinated redistribution and counterbalancing transaction methodology, according to Article 35

of Regulation (EU) 2015/1222 of 24 July 2015, about establishipgideline on capacity allocation and

congestion manage®y i o6DI T SGGS . Q nnnnkydmnduamy o ®
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Mc® 5SOAaA2Yy b2d yonkHnamy O2yOSNYyAy3a GKS | LILINR I €
allocation and counterbalancing transaction methodology, accordmdirticle 74 of Regulation (EU)
2015/1222 of 24 July 2%, about establishing a guideline on capacity allocation and congestion
YIylI3SySyid o6DIFITSGGS . Q nnnokodmandunmy 0 @

17. Decision No. 1042/2018 concerning the decisiaking on the amendment of SEE @CRh & Q LINR LJ2 & | -
for the coordinated capacity calculationetihodology within the relevant region, according to Article 20 and

21 of Regulation (EU) 2015/1222 of 24 July 2015, about establishing a guideline on capacity allocation and
congestion management (GaSGGS . Q pnpykmModmMmMPHAMY 0 D

18. Decision No. 1057/2018 omrning the decisioty  { Ay 3 2y GKS | YSYRYSyd 2F {9
for the coordinated redistribution and counterbalancing transaction methodology, according to Article 35

of Regulation (EU) 201822 of 24 July 2015, about establishing a guidelinecapacity allocation and
O2y3SaidAz2y YIylI3SYSyid oDITSGGS . Q pPOOHKHYDMMPHAMY O &

19. Decision No. 1124/2018 concerning the decisiaking for request submission to ACER for Decision
LJdzo £ A OF (i Asingle pRoposat df BapaRity Calculation Regions, acaptdidrticle 15 of Regulation

(EU) 2015/1222 of 24 July 2015, about establishing a guideline on capacity allocation and congestion
YIylI3SySyid o6DITSGGS . Q pnpankp®d®mMHPHAMY 0 D

20. Decision No. 1179/2018wcerning the decisiotY | { Ay 3 2F / / w DwlL (LINROL&had T Fy2R\.
planning and implementation of supplementary regional intraday auctions, according to Article 63 of
Regulation (EU) 2015/1222 of 24 July 2015, about establishing a guideline acitgeagilocation and
O2y3SaidAzy Yyl 3832018 DIF 1 SGGS . Q pp

(B) In 2018, RAE, within the framework &egulation (EU) 2016/1718oncerning theestablishing a
guideline on forward capacity allocatiorpublished the following Decisions

1. Decigin No. 208/2018 concerning thdecisionY' I { Ay 3 2y (GKS | YSYRYSyd 27F ¢{h
the common longerm network model methodology, according to Article 18 of Regulation (EU) 2016/1719

of 26 September 2016, concerning the establishing a guidelintrward capacity allocaton DI T SG S . Q
747/5.3.2018).

2. Decision No. 318/2018 concerning the decisibh { Ay 3 2y (GKS | YSYRYSyidG 27F ¢{h
the bidding zone border Italy BRNBreece for setting physical transmission rights rules, adagitd Article
36 of RegulatiorfEU) 2016/1719 of 26 September 2016, concerning the establishing a guideline on forward

AAAAA

OF LI OAdGe Itt20FiGA2y oDIFITSGGS . Q mMpookn®dpdPuamy O d

0o® 5SO0OAEAA2Y b2d oHnkHamMy O2yOSNYyAy3d (KSlohgtginiNE O £ 2
transmission rightplanning which will be published for every bidding zone border within the relevant

region, according to Article 36 of Regulation (EU) 2016/1719 of 26 September 2016, concerning the
establishing a guideline on forward capacit | f f 2 OF A2y ®a18). SGGS . Q mMppyky

4. Decision No. 373/2018 concerning the decigimaking for Greece dzf 3| NA | ¢{haQ 02YYZ2Yy
amendment on setting physical transmission rights rules, according to Article 36 of Regulation (EU)
2016/1719 of 26September 2016, concerning thestablishing a guideline on forward capacity allocation
6DFTSGGES . Q MyTTkHNn®pPHAMY O D
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pd® 5SO0AaA2Yy b2d cHakHamMy O2YyOSNYyAy3I GKS | #6uiNR G f 2 °
network model methodology, according faticle 18 of Regulation (EUQP6/1719 of 26 September 2016,
O2yOSNYyAy3I (GKS SadGlrofAakKAy3d | 3IdzARSEAYS 2y FT2NBI NR

6. Decision No. 654/2018 concerning the approval of ltaly BREiece bidding zone border @S on the

setting of physicalransmission rights rules, according to Article 36 of Regulation (EU) 2016/1719 of 26

{ SLIISYO SN nnmcsE O2yOSNYyAy3a GKS SadGlrofAakKAaAy3d | 3Idz
3591/23.8.2018).

7. Decision No. 739/2018ncerning the approval of Geee. dzf I3+ NA I ¢{ haQ O02YY2y LINP
physical transmission rights rules, according to Article 36 of Regulation (EU) 2016/1719 of 26 September

AAAAA

2016, concerning the establishing a guideline on forward capacity akogati 6 DI | SGUS . Q 00TYyKM

8. Decision No. 1180/2018 concerning the decisioh { Ay 3 F2NJ GKS | LILINE @It 2F O2
proposal on regional requirements of Coordinated Allocation Rules, according to Articles 51 paragraph 3

and 52 of Regulatio(EU) 2016/1719 of 26 Septemb2016, concerning the establishing a guideline on
F2NBFNR OFLI OAdGe Ftt20FGA2y o6DFT SGGS . Q cHANpPKOM®OMH T

9. Decision No. 1180/2018 concerning the decistoh { Ay 3 T2 NJ 4KS | YSYRYSyid 27F ¢
Congestion IncomBistribution Methodology (CIDMaccording to Article 57 of Regulation (EU) 2016/1719

2F Hc {SLIWGSYOSNI HamcI O2yOSNYyAy3d (KS SadlrofArakiay3d |
6049/31.12.2018).

(C) In 2018, RAE, within the framework Bleailation (EU) 2017/219%oncerning the establishingof a
guideline on electricity balancingoublished the following Decisions

1. Decision No. 1141/2018 concerning the decisioh { Ay 3 2y GKS ' YSYRYSyid 27 ¢{
implementation framework of Bopean Platform on the imbalaeccalculation procedure, according to

Article 22 of Regulation (EU) 2017/2195 of 23 November 2018, concerning the establishing of a guideline on

St SOGNAOAGE ol tlyOAy3d o6DITSGGES . Q pocAKHPOPMMDHAMY O &

3. Monitoring TSO investmenplansand PCls

In 2018, withw! 9 Q& 5 83B/RG1gparstanytabthe procedure of Art. 108 of Law 4001/2011 the NDP
of the period20182027 was adopted. RAE, within tlramework ofTYNDPrequested from ADMIE.A. the
following:

1 Phase 1 of CretPebponnese interconnection should be constructed according to the Greek TSO
plan, by installing underground cables and decreasing the environmental footprint as much as
possibleby means of appropriate applicable measures (i.e. dsmderground cables)Tts project
is meant to be completetly the first half of 2020.

1 ADMIE S.A. and Euroasia Interconnector Ltd shfinklize the shareholdersagreementand
implement Phase &f the CreteAttica interconnectioras soon as possibl@ransmission capacity
of the cable will be 1000MW.

1 A binding schedulto be set for the completion of Cyclades interconnection Phase 2 in the second
half of 2019 and of Phase 3 in the second half of 2088s® 1 of the projedbecame operational
in March 2018.

32



' ADMIE S.A. shouklibrit to RAEa progressreport 2y G KS A &f | YyREeryiwsi SNO2Yy
months, including what tasks have been done and their outcome and what actions will be taken in
order torealize the projects on time

1 ADMIE S.A. and DEDDIE S.A. should cooperataakela common proposal about Phase 4 of the
Cyclades interconnection. Based on the committee examining the efficiency dfitesoonnected
AaftlyRaQ St SOU sdodEdbeincluded iy the néxKTYNDRIRRO2SS O (i

In July 2018, ADMIE S.A. resitbed the updated draft of TYNDP 202928 to RAE for approval. The
updates concerned the interconnection Creidtica (Phases 1 and 2).

Monitoring of PCls

In July 2016the first file concerning the European Commission Regulation 347/2013 to RARefor t
examination of an investment proposal of a project of common inter&I for the IsraelCyprus Greece
electrical interconnectiorwas submitted to relevant NRAs (RABd CERA)This investment proposal
included among others the implementation of a@nterconnection project between Crete and Attica,
corresponding to that having been developed by ADMIE in the context of the approvee?QQ3NDP, but

also to the projeciof 20172026 NDP, submitted by ADMIE in 2016, and approved by the no. 280/2016
Decision of the Authority. The above submission did not constitute a complete request to launch the
projectQa NX&Valdzficn process and, as RAE had informed the requésidyg, additional data had to

be submitted.In January 2017 and September 2017, itddal data were submitted to RAE and CERA over
the investment request file, and following the latter the file considered complete, and automatically started
the evaluationprocess. According to the relevant provisions, the evaluation of the requshstdd be
completed within six (6) months of the submission of the complete files to the two authofiti€dctober
2017, the Regulatory Authorities of Greece and Cyprus jdsglyed the crosborder cost allocation (CBCA)
decision based on the signing of Memorandum of Understanding between ADMIE and EUROASIA
INTERCONNECTOR LTD at the same period (RAE Decision 847/2017). The CBCA decistnuitsita pre
for applying for Hropean funding in the framework of the Connecting Europe Facility (CEF).

Regardg this project, in 201&RAE, as the competent authority and with the view to ensuring, primarily,

/I NBGS1a aSOdzNRGe 27F adzZllX & o8& dikeNRlOSR/ER, Bs trarsed | GA 2y
into the Greek legal order by Law no. 4001/2014d ®ecision 2014/536/EU of the European Commission,
issueddecisions no. 816/2018, 838/2018, 1190/2018 and 150/2019. Pursuant to the above decisions, a

special purpose veh8l 60 {t +0 @A GK {KS -MigaYHSetntal IntgrdonhBetion Ariddhé S
SpOAlf tdzN1J2aS [AYAGSR /2YLIyeé¢ FyR (KS NBAMbE § SNBER
incorporated and appointed, in full accordance with the provisions of ¢hevant CBCA and in line with the

TENE Regulation, as the party financing and stouncting the AtticaCrete interconnection (stage 1 of PCI

3.10.3).

Additionally, &cording to the European Regulation 347/2013, ADMIE S.A. (Greek TSO) aBAIESO
(Bulgarim TSO) submitted an Investment Request to their corresponding Regul@®&E an&WRCjor

GKS t NRr2SO0 2F /2YY2y LyGSNBad ot/ L0 odT1dm cdbSg Ay
alk NARGalr 91 ad wm 06 .thezdwd@NRAEohsidéedthe filé of the @rojest aswynipletnd the

relevant CBCA Decision was issiuredugust 2018

This project is indivisible part of the wider PCI (cluster) 3.7 unit which includes andthdimes inside the
Bulgarian territory. The proposed project3.7.1) would constitute the second GreeeBulgaria
interconnection afteithe interconnection of Thessaloniki with Blagoevgrad.
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3.2 Promoting Competition

3.2.1. Wholesale market
3.2.1.1. Description of the wholesale market

The Ministry of Environment and Energy civllaboration withother competent authorities, drew up a bill

for the Energy Exchange, whiwas set for public consultation from 01.12.2017 to 11.12.2017. The Greek
Parliament voted in favor of the creationofa 9 Yy SNH& 9EOKIYy3IS 6[l 6 npMHKHAMY(
5/17.01.2018) which amended Laws 4425/2016 and 4001/2011.

Accordingtold npMHKHAMY X GKSNBE A& GKS LINPGAAAZY F2N) GKS

[ ' DLOF FAGKAE S GKS fFGGSNI A& NBYFYSR a 5!/t99t { &l
{20AS0S !'y2yeYS o{ dplednergwniamks Som2 bi$he ElécBicity Madatsiake the

following: DayAhead, Intraday and Balancing which operate as wholesale energy product markets,
according to Regulation (EU) 1227/2011. The term of Forward Electricity Wholesale Products eastyefin

Law 44252016, is now abolished and are traded in the Financial Energy Market.

In the DayAhead Market, transaction orders for supply and demand will be submitted per unit in the case

of Producers and per Bidding Zone or Border in the case of bthgtet Partici@nts. The transaction orders

for RES injection and for treggregatos can be submitted per portfolio of every technology and category

of RES unit and per load zoggregatorsubmit different orders for supply and demand. Producers are
obligedtosubmi 2 NRSNAR F2NJ adzLJLJX & F2NJ 6KS G2aGFt Y2dzyd 2°7F
through Financial Energy Markets or bilaterally out of this Market with a commitment of physical delivery.

For the participation in the Intraday Markehe Partici@mnts submit their transaction orders per unit and
other Market Participants submit their orders per Bidding Zone or Border. The transaction orders for RES
injection and for theaggregatorsan be submitted per portfolio of every technologydacategory oRES

unit and per load zonelhe aggregatorsubmit different orders for supply and demand.

The Balancing Market is based on the principle of the central scheduling and allocation (central allocation),
where scheduling ifiappening,and the Allocation Ordes are published per unit (unit based central
dispatching model). Within that framework, Integrated Scheduling Process is realized which constitutes a
balancing energy and a balancing capacity, according to Article 5 of Law 4425/2016

Until the full impkementation of the above system, the Greek wholesale electricity market will continue to
be based on a pure day ahead mandatory pool mechanismabeagd scheduling model consist the current
model for the organization and operation of thetimmal wholesalenarket through which the total amount

of electricity generated and consumed the next day is traded. Generators;pratiucers and importers
must declare an offer price for each hour of the following day D for their available capacitppdy s

6 RAE in 2018 adopted the following regulatddecisions pertaining to necessary technical arrangements for the proper
functioning of the electricity wholesale market: Decisio
/

(Gazette h&@0DL&B)O,7/ D&c06ion 511/ 206.2083), DeGisian e78012618 (Bazette? 309/ 1 8
®©63974/13.09.2018), Deci sion 1299/ 2018 (Gazette 6164/
6185/31.12.2018) , Decision 294/ 20158 2038z g(tGaez etbd 4 7d16/4574.70
Decisim 931/ 2018 (Gazette B o 5794/ 21.12.2018) , Deci sion 1
1041/ 2018 (Gazette B'"5094/15.11.2018), Decision 1231/ 201
(Gazette B65958/31.12820G@8et tDecB&E6DHS5/13221202018)

34



electrici®@ (G2 GKS aeadsSyo [/ dNNBydate I OFLI 2F 9!'w onnkaztk
time, all buyers of electricity; retailers, exporter, pumped storage hydro andssadplied consumers must

submit demand declarations for eattour of the folbwing day D while not submittingrice-basedoffers.

The day ahead market clears on an hourly basis according to a system marginal price (SMP), corresponding

to the economic offer of the block lastly accepted in the economic merit order to meet demand.

TheTSO runs the system using an algorithm Whicoptimizes energy, ramping and ancillary services and

runs at day ahead in real time. To address the load fluctuations (a rapid increase in net demand) the
algorithm suggests calling upon fast ramping gerieratThese plants are obliged to operate fimvide

flexibility services to the TSO, remaining on a stapdt their minimum stable level, rapidly increasing or
RSONBI&aAy3a 3ISYSNIGA2Yy S |yR | NB {KSNDBT2 N®Batiod,lhést SR (i 2
not sufficient ramping up capdity, the system must be based on natural gas fired generation (in the older

times in oil fired generation) and hydroelectric generation.

he Greek wholesale electricity market continues to operate as aatiegd mandatory pool mechanism

since its inceptin in 2005, to allow competition to emerge in a context with a severe constraint up to now.
Regardless of the NOME mechanism and the turn of ADMIE to the OU model, the incumbent (PPC) remains
dominant in both thegeneration and retail sectors, retainingaxsive access to cheap lignite and hydro

resources, while retail prices, despite the gradual removal of esabsidies, were not linked to wholesale
O2adGaz odzi NI GKSNJ NBIdzZ | G 3 ke bedefit bftthe @énerdto@SunglusHtE O 2 & G :
consumers. This combination of market features posed severe obstacles to new entry in the early years of
market liberalization, giving a strong signal for upcoming capacity shortages in the following years.

The curent market design (the mandatory pool) BdNL1J2 N> 1 S& G662 RAaGAy Ol aaSddat

N

A Thedayr KSIR YIN]J S Ay S6KAOK 3ISYSNIG2NEQ LI &YSyida
on the System Marginal Prices (SMP) and the plant schedules derwvedHe dayahead dispatch
(load declarationsubmitted with a gate closure one day ahead of real time).

A a¢KS aSaGiatSYSyid 2F AYol I y-afeadschediles arg dharge®or RS A |
compensated, based on the Marginal Imbalance Price @VP# depending on whether they
reflect the TSQlispatch orders (the real operated time) or plespecific reasons. The marginal
Imbalance Price (IMP) which is the Diverted marginal price distinguished by the System Marginal
Price of the day ahead markétcan also be called as the operating margimate of the systerh

"There is also a provision for imbalance penalties, if certain limits are violated, regarding the magnitude and the frequency
of the deviations. It should be noted that the SystesingMal Prices (SMP), computed by LAGIE, ahe imbalance

prices, computed by ADMIE, are derived by solving the samerosmization algorithm with respect to the same
technical and network constraints, based on the offers and bids submitted by geaedhtuppliers. In the former case,

the vdues inserted for the various stochastic inputs (demand, plant availabilities and renewables output) are declared (day
ahead expected) values, while in the latter case, they are actual, metered, valuesyiahbadimarket, uniform pricing

still applies, reflecting the offer of the most expensive unit dispatched to provide energy (and not reserves), so that
predicted demand is satisfied along with plant technical constraints and reserve requirements.ctumahfgnded to

reveal congestion problerasd signal the location for new capacity, has not been activated yet, although two zonal prices
(for northern and southern Greece), applicable to generators, are explicitly derived, currently only as amnindicati
Participants may enter bilateral finaalccontracts (CfDs), but physical delivery transactions are constrained within the
pool and related contracts do not exist. At the same time, the lowest offer accepted on all generators (lower) offers to the
mardatory pool (the dayahead market) equalstive defined variable cost of every generation unit of the generator.
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3.2.1.2. Installed Capacity and Generation

In 2018, the installed capacity the interconnected systeraf Greece was slightipcreased17,443 MW)

compared to 2017 (17,196 MW)otwithstandngti KS Ay ONBF aS 2F w8 hictlyas 14 Q Ay
5,138 MW in 2017 andmounted t05,468 MW in 2018In terms of capacity share (excluding RES), PPC
companyholds 74.2% comparet 78.7% in 2017whereasthe marketa K NS 2F tt/ Q% 02y @Sy
including RES amounts to 50.8&mpared to 55.2% in 2017.

CKS AYTFT2NXNIFGA2Y LINBaSyGSR o0St2¢ Aa olaSR 2y G(GKS a2
(http://www. admie.gr/en/marketstatistics/matlhy-energybalanced ' yR GKS ¢{ hQ&a ¢ b5t @
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Installed capacity and production by Installed capacity| Total annual production| Share in produced volumencluding
fuel, in 208 (MW) ({wh) RES (%)

Lignite 3,90 14.91 33%

Hydro 3,170 5.05 11%

Natural gas 4,900 14.13 31%

Total Thermal + Large Hydro (1) 11,970 34.09 75%

Total RES (Grid + Network) (2) 5470 11.11 25%

Total (1+2) 17,440 45.20 100%

Tablell: Installed Capacity and Production by fuel, including RES®; interconnected System 2018

= Lignite = Natural Gas = Hydro = RES = Oil

Figure3: Installed (net) capacity (MW and as a percentage of total capacity) perdixynin 2018
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Monthly Production by Generation Fuel 2018
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Figure4: Monthly Production by Generation Fuel in 2018

Lignite production showed a sharp fluctuation between 626 and 1,594 GWh on a monthly basis. April was

the month with the lowest demand for lignitbased powewhile December was the month with the highest

demand for 2018Electricitygenerationfrom naturd gas followed a decline in April but then recovered

fluctuating between 719 and 1,628 GWh. Hydroelectric generation increased considerably compared to
2017varying between 231 and 1,083 GWh. March was a month with massive rainfalls and combined with
themSt SR ay2¢ NBadzZ G6GSR (2 | YlFIaairo@dsS @2tdzyS 2F 41+ (SN
between 781 and 1,132 GWhinimizingthe levels of fluctudbn compared to 2017. However, energy

production from renewable sources was increasethpared to he previousyear.

3.2.1.3. Auxiliary and Generation capacity reserves mechanisms (market)

In 2018 the European Commission approvéite New Transitory electricityFlexibility Remuneration
Mechanismé H AmMy 0 ndnT FAYI f kon &1pbmwvpy Grée§e2 ihial ndamum A R~ O &
implementation period until December 2019, or until the implementation of thengTerm Capacity
Remuneration Mechanisnif the latter ccurs earlierTheNew TransitorElectricityFlexibility Remuneration
Mechanism(TFRM) was transposed into the Greek legislatvih law 4559/2018

Consideringhe forthcoming Target Model, the implementation period of trebovemechanism is divided
intwo periods, with &least two separate auctions. The first implementatrasecovers the period starting
from 3 August 2018&ntil 31 March 2019 and the seconghich mayrun in parallel with the Target Model,
shallcover the period from April 2019 to Bember 2019. For #hperiod runningrom April 2019nwards
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an expost clawback mechanism will be established in order to avoid any risk of overcompensatiotihe
Target Model in placelhis new mechanism, given its transitory nature, resembles tlséchErameters of
its predecessor TFRM (implemented in 2016). However, an essdiifexienceis the introduction of a
competitive tendering procedure for the determination of the compensain the current one

In this context, in 2018 and after consithg the comments of the participants in the relevant consultation,
RAE issued Decision 780/2018 for the amendment of the provisions of ADMIE Network Code (Government
Gazette B103/31.01.2Q) for the implementation of the new Transitory electricity ddity Remuneration
Mechanism (Government Gazette B3974 / 13.09.2018).

Lid Aa y20SR dKIFG GKS YFEAYdzY FLILINRBYGSR O02ai 2F GKS Y
(maximum audbned price multiplied by the amount of auctioned power). The actual cost of the mechanism
depends on the results of the auctions combdtie g6 A G K G KS | LAJ QD¢ (6 XS PKRFA &V FI
April 2019 onwards.

Furthermore, during 2018 RAE updated tlparameters of the Permanent Capacity Remuneration
aSOKIFIyAaYZ 6KAOK gl a NBYFYSR +Fa a[2y3 ¢Snivthe | LI OA i
Adequacy Study of the System 2012030, submitted by the TSO. Its aim is to contribute to the credibility

of the System, to the security of supply as well as the protection of consumers from price spikes. The
proposed mechanism is compatible witie planned wholesale market design under the Target Model. Its
responsibility is to give the necessary signals feestment as well as to set the frame for a gradual and
predefined, timewise, withdrawal of lignite units. According to the proposed sehém allocation of

capacity premiums will be based on a competitive procedure that aims at avoiding of windfal profit

Furthermore, in 2018RAEby5 SOA aA2Y b2® nnanpkHAmMy O BheAddinistrdtive Qnpn T K
Defined Maximum Offer Price an% kK faa theKprovision ofkervices of Primary and Secondary Reserve
for the offersfrom 1 October 2018 onwards.

3.2.1.4. Market Settlement

I 002 NRA Y 3 (i dbasedoathen@taredrRdnsumdion level at the interconnection point between
the transmission ad the distribution systemgjemand decreased by 1% compared to 204&figrein there
wasan increase by 1.6% compared to 2016). In 2018, the consumption of HiXiusmhits uprising trend
for the fourth consecutive year (+1.13%) compared to 2017. The gemland occurredn July (656 GWh)
and was greater than that of 2017 (646 GWh).

On the other hand, a decrease was observed in Ehigtribution Network showing a r@uction of 1.6%
compared to 2017while in 2017 an equal increasédd occurred+1.6%) compartto 2016.Specially in
January 2018here was adecreasein demand of-11.4% compared to 201due to different weather
conditions. On the contrary, iDecember2018the demandincreased by 5.9% compared to 20Wherein
a drop of 8.7%ad taken placeompared to 2016.

In Table12, the monthlyimbalances of demand are highlighted. The demand in the interconnected system
for 2018 was decreased by 0.91% compared to 284d more precisely it dropped at 51.46 TWh qared
to 51.93 TWh of 201fand 51,21 TWh in 2016)

The real consumption was sifjnantly decreased especially in January 2018 compared to January-2017 (

9.16%) and in August 2018 compared to August 2035%). A worth noting increase happened in
Decemler 2018 compared to December 2017 (+4.59%).
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3.2.1.5. Market Size

Peak demand occurred inily 2018 (overall demand, taking into account the pumping, and the estimated
demand in the distribution network that was covered by the production of that network) was redood
17.07.2018, the 14th hour of allocation, with 9,062 MW, compared with 98Wiin July 2017. However,

it is worth noting that high demand was recorded also in December 2018, reaching 8,698 MW.

It is noteworthy that the real consumption for the periad Januaryg February 2018 was relatively lower
(8,889 GWHh) than in the same mdst of 2017 (9,414 GWh). From March until July 2018 the real
consumption was almost the same (20,962 GWh) with those of 2017 (21,048 GWh). In August, the
consumption was sligly decreased but from September to November the trends of 2018 (12,137 GWh)
and 2017 (12,036 GWh) almost coincided. Finally, In December 2018, there was a significant rise (4,784
GWh) when compared to 2017 (4,574 GWh). This rise is mainly due to the dalgeof December 2018
compared to 2017.

In 2018, the consumption of High Voleagustomers drew a sharp fluctuation with constant increases and
decreases. More specifically, in the first (1,850 GWh in 2018 and 1,761 GWh in 2017) and in the third (1,857
GWh in 2018 and 1,784 GWh in 2017) quarter of 2018, the HV consumption was édcoeaspared to

2017. However, in the second (1,839 GWh in 2018 and 1,871 GWh in 2017) and in the fourth (1,805 GWh in
2018 and 1,853 GWh in 2017) quarter the HV consumptias nelatively decreased compared to 2017.

Figure5 displaysthe demand fluctuations at the aggregated monthly level, both based on grid metering
and, also, by considering the PVs connected to the distribution niteal demand level). A forward
market with future delivery products has not been developed yetilevthe over the counter trading (OTC)
has not been activated either
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Monthly Consumption Imbalance
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Figure5: Monthly Electricity Demand 2018
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Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

Real
Consumption
(GWh), in
2018

4,722

4,167

4,203

3,657

3,894

4,257

4,951

4,690

4,164

3,874

4,099

4,784

51,462

Consumption
at the Grid
level (GWh),
in 2018

4,404

3,873

3,762

3,165

3,426

3,812

4,464

4,214

3,764

3,522

3,826

4,497

46,729

Real
Consumption
in 2017
(GWh)

5,198

4,216

4,192

3,719

3,869

4,223

5,045

4,860

4,066

3,835

4,135

4,574

51,932

Difference

between real
consumption
in (2018
2017) (GWh)

-476

11

25

34

-170

98

39

210

-470

% change in
real
consumption
(20182017)

-9.2%

-1.1%

0.3%

-1.70%

0.64%

0.80%

-1.90%

-3.5%

2.35%

1.01%

-0.88%

4.6%

-0.72%

Source:December 2018 Monthly Report TSO ADMIE

Tablel2: Monthly Electricity Demanuh the Interconnecéd System (20£2018)

3.2.1.6. Monitoring market shares

More in detail, the installed capacity during 2018 was divided per technology and production companies as
shown in the figures below:
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Lignite Melitis289 ' Lignite Megalopolis
Korinthos Powe®433 511

Protergia767

Heron Voiotias 1422
Heron147 .\

ELPEDISO810

vacgsge

Figure6: Installed (net) capacity (MW and apercentage of total capacity) of power uniits2018, excluding RES

Heron5695%

Protergial20010%
ELPEDISOBLO7% -‘

PP®39678%

Figure7: Installed (net) capacity (MW and as a percentage of total capacity) per producer in 2018, excluding RES
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Korinthos Power Protergia 3% Oil PPC
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CCGT Natural Ge
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Natural Gas
ELPEDISOI
7% Lignite Meliti
OCGT Natural G& 2%
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0% 204
CCGT Natural Ge

PPC
19%
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26%

Figure8: Instlled (net) Capacity in 2018 (MW) geoducer and fuel (%) excluding RES

In terms of the annual electricity generation, the market shares of the biggest generation companies were
as follows:

Heron

0,
Protergia 5%

11%
ELPEDISO
7%

PPC
77%

Figure9: Electricity Generation in(d8 per producer excluding RES

The HHI (Herfindahl index), which sums up the squared number of shares lufjtfestcompanies in the
market of electricity generation, continued to decrease in 2018 (4,359) compared to 2017 and 2016 (5,982
and 5,999 respedotely). The lower level of coantration in the relevant market shows the important steps
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made in order to integrate more independent producers. If the same index is calculated in terms of capacity
shares then the numbers will amount to 5,627, 6,357 ard8,for the years 2018, 2017 @r2016
respectively.

wSIFNRAY3I tt/ Qa AKINB Ay GSN¥a 2F OF LI OAGexr 2y O2y@Syiiz
74.2% whereas including RES it was decreased from 55.2% to 50.9%.

PPC 77%
nt LISRA&Z2Y 7%
prot+aloum-+kp 11%
Heron 5%
Note: * RES generation froRESs not included
Year CE cEindex (@eneration)
2018 4,359
2017 5,982
2016 5,999
2015 7,820

Tablel3: Share in electricity generation per Group (%) & HEkx in 2018

PPC 78%
nipedison 7%
prot+aloum+kp 10%
Heron 5%

Tablel4: Share in installed capacity (MW) by Group (%) in 2018

2018 PPC

tt/ Qad {KINB Ay AyaidlfttSR OFLI OAGE 74.2%

tt/ Q8 {KINB AYincdRFEPGI £ f SR OF LI Ord @ 50.9%
Year . CE cEimdex '

installed capacity
2018 5,627
2017 6,357
2016 6,423
2015 6,804
Tablelsit t / 8Q al N] SO {KIFINB LyadlffSR /LI OAGE 3 11 L LYRSE Ay

3.2.1.7. Price Monitoring

The System Marginal Price (SMP) is theepaitowhich the electricity market is cleared, that is, the price that
all those who inject energy into System, is totally paid by all those who request energy from the System. In
particular, the Marginal Price dhe System is shaped by the combinationpoice offers and submitted
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guantities each day by the available units of electricity generation, and the hourly demand for electricity,
formed on a daily basis by consumers.

The average system marginal price (SWIB) HAamy | Y2dzy 6 SR | ( itcrisidygdrgmd afk a2 K O3
0KS LINB@A2dza &@SIFNR odpndcy e€ka2?2K AY HAMT YR nHdyp €
compared to 2017.

With a focuson monthly variations othe SMPwe mayobserve that ifluctuatedd S 6 SSYy nndHTe Kk a? K
al NOKO FYyR tTmMdnm e€ka2 K O0AYy h OiorandhtiiydassvashiBwedntJS OA FA OF
28% and 30%. The average SMP for 2018 decreased from January to March andisteeadgd from April

to December.
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FgureloY a2y (iKfeé {eadsSyqwi8pl NBAYlFf tNAOS ounmT

¢KS LISNOSYyidlFr3asS 2F K2dzZNE RdzZNAYy 3 ¢ KA GKoshinfl$ drdpped ONER & &
(1.9% of distribution hours compared to 5.3% in 2017 and 0.2% in 2016).

TheSMP was determined mostly by natural gas units (44% compared to 39% in 2017), then by lignite power
plants (37% compared to 36% in 2017), followed by imports (44fte like in 2017), exports (8% compared
to 5% in 2017) or hydro plants (3% compared to BZ017).

The hourly variation of SMWas significantly decreased forming an average mligy2 ¥ ndnT1t €Kkaz2 K ¥
Hamy O2YLI NBR (G2 71 dyo /MNiBrR2616.F2NJ HaMT YR ndco ¢
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Figurell: SMP Duration Curve

Regarding the difference between the average SMP and the average imbalance price, on an hourly basis,
thisamountedi 2 MIpy e€eka2 K O2YLI NBR (2 oXIptT €ka2K AY HAMT
depicts the monthly variations between the average SME the average imbalance price.
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In terms ofcashflow, the revenues of conventional technology producers (excluding RES) resulting from the
NBaztdziazy 2F GKS 5! {3 FY2dzyiSR (12 € HodoH O0AffAZ2ZYy AY
which theequivalentrevenuesweree H ®m @018, the geyedue Hegllting from the solution of the

51 { &A3IyAFAOIyiliteé RSONBI&aSR F2NJ tt/ Cforéheddeperdddnt t A2y O
t NEPRdzZOSNE (GKS GNBYR ¢l a&a (KS 2 LIndRiénAini2ZD17)0 Ehesepast YA f £ A 2
Oft SFNIyO0Sa OFNNASR 2dzi 6& (G4KS ¢{h o6!5alL90 I M2dzyiSR
total, the value of the wholesale market amounteddo H PoA A B A MR yO2Y LI NBR (2 € HO

This r@resents 93% of the totaevenues of the electricity producers (compared to 94% in 2017 and 87% in
2016), broken down to 94% for PPC and 88% for the independent producers, as the rest comes mainly from
reserves,desynchronization(3%), the mechanism fohé recuperation of margal cost (2%) and the
transitory flexibility mechanism (2%).
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-60% -40% -20% 0% 20% 40% 60% 80% 100%
Cost Recovery Mechanisni e
Desynchronization I —
Secondary Reserve Jll -
Primary Reserves I
———— Imbalances;

Day Ahead Schedulc

Day Ahead Primary Secondary DesynchronizatiCost Recovery
Imbalances .
Schedule Reserves Reserves on Mechanism
mPPC 1436,35 -19,18 0,0028 1,29 8 44,16
m |PPs 731,26 14,85 0,0031 0,34 57,32 3,9
mPPCHIPPs

Figurel3Y DSYSNI 2NBEQ wS@Sydz2§S o6& {2dNDS 6AYy YAfd ! YR Ay 20

3.2.1.8.  Monitoring of transparency

Following the transparency requiremenfwescribal in the Network @des, the TSO and the Market

Operator publish daily detailed market data related to the -@nead market and the imbalance settlement

mechanism, respectively. The published data are notfined to hourly levels of prices and key
fundamenals. Both ADMIE an&NEXupload Excel files with clear quantitative market inputs (except
ISYSNI i2NBEQ 2FFSNE YR &dzZlJL) ASNEQ 0ARa 6KAOK O2yaiAa
the cost-minimization algorithms that each operatorlses.

In this context, ADMIE publishes daily forecasts for various market inputs, including demand and renewable
production (across technology categories), plant availability declarations, mandatory wetkrations

submitted by PPC on a weekly basisrd€asts or metered data), reserve requirements, hbagn
interconnection capacity rights and NTC values. Apart from market inputs, the TSO also publishes the real

time plant schedule (DS), solved with the{ h Q& RSYI yR F2NBOI & lns)@idywithi SI R 2 F
network constraints more explicitly incorporated. This schedule is obtained initially on-aheéag basis

and, subsequently, gets updated within the day. In addition, ADMIE publishes the mgaufrthe expost

market clearing obtained with atered data (instead of predicted values) for the various inputs.

ENEXublishes the values of inputs inserted to the DAS algorithm and all the resulting market outcomes,
including prices and plant schedslér the dayahead market, along with primary drsecondary reserves
(which are ceoptimized), as well as tertiary reserve quantities. Monthly reports, which had been developed
before the adaptation of the ITO model, continued to be published by ADMthsiftg on production
allocation, fuel market shas and demand segmentation, but not on prices.

With the objective to increase transparency by further clarifying market parameters and market conduct,
RAE requested froENEXand ADMIE to develop monthly refs, displaying outcomes of the dapead
market and expost settlements, respectively, to comply with the requirements of the new Codes. The
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structure of these reports was designed in collaboration with RAE. LAGIE issued its first market report for
the month November 2012, which was subject to revisiand additions, before its standardized format
was finally approved by RAE in February 2013. This report is uploadetiBXvebsite, monthly, from
November 2012 onwards. ADMIE has been drafting and putdjsn energy report, which is focused on

the dyramics and allocation of energy quantities. RAE has also requested the addition of references to the
cash settlements in which the TSO is involved, so that transparency is enhanced further.

3.2.1.9. REMIT (EU Regulation 1227/2011)

Furthermore, as the Greek NRA respible for the application of REMIT Regulation in the energy wholesale

markets in the country, RAE has collaborated with the Agency for the Cooperation of Energy Regulators
(ACER) and with other European A$Rtowards a common understanding on the admiaison and
methodology to be followed regarding the identification, investigation and sanctioning of REMIT breaches.

In parallel, RAE worked on capacity building among staff, especially about market payficipt Q NB 3 A & G NI
process and data collection. dve specifically, under the EU regulation 1227/2011 on wholesale markets
integrity and transparency, market participants entering transactions, which are required to be reported to

the Agency shall registavith the relevant National Regulatory AuthoritMRA). The requirement to register

applies to any person, legal or natural.

Pursuant to the provisions of implementing Regulation 1348/2014, NRAs shall establish national registers of
market participants. Tis means that each NRA had to establish a regjisin system no later than three
Y2YOGK& FFAGSNI GKS FTR2LIGAZ2Y 2F GKS 9dzNBLISIY [/ 2YYAaa
December 2014, to enable market participants to provide their registraticorimdition to that NRA. NRAs

can, if they wish, ope the registration process to market participants also earlier. NRAs are free to use
whatever system they consider most appropriate for their market.

The Agency developed the Centralized European Register for Wholesale Energy Market participants
(CEREMPbYtestablish the European register of market participants in natural gas and electricity markets.

This system is also available to NRAs as a meamsdistering market participants in their own Member

State. RAE has chosen the option to use CEREMP plafoat not to develop its own registration system

for cost limitation reasons. Accordingly, RAE signed a Service Legal Agreement, SLA with ACER to use
CEREMP platform, in 2014. Additionally, RAE signed with ACER a Memorandum of Understanding on the
sharingof information under REMIT. Finally, RAE completed successfully the registration of all market
participants in electricity and natural gas markets September 2015, and all the requirements for the
NBLR2NIAY3I 2F YIN)] SG LI Nisactdds | dh 3fhiCctober2@b.y R NR 02y (i NI O

¢KS NBLER2NIAY3I 2F YEFENLISG LINIAOALIYyGaQ GNIyal OGAazya
(RRM) whicthave been certified by RAE.

3.2.1.10.Monitoring the effectiveness of market opening and competition

The challengig issues that continued to arise in the domestic electricity market throughou8 201
emphasized that, apart from plant portfolio diversification, a crucial element for a more competitive market
evolution, with selsustained financial outconseand less degndency on supplementary mechanisms,
would be the emergence of open marketiented reforms.

RAE assessed market restructuring options, so that the local market becomes compatible within the Target
Model framework (the market coupling witkaly and Bulgaa).
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b2YAYlFGSR 9f SOUGNROA (i &ccadiniydp Sel provisidBsN\aF Gomrhidsiom RegulationEU
2015/1222, the Nominated Electricity Market Operator is responsible for the market coupling of the day
ahead electricity market anthe intraday marketThe Greek law 4001/2011 provides that for the Greek
Electricity Market there is a monopoly and can be only one entity that is responsible for thghday
electricity market and the intraday market, which is the Market OperatEKKEX Therefore, with the
184866/11.12.2015 Ministerial Decision, which was notified to the European Commission, and taking into
consideration to the Opinion 4/2015 of RAE, LAGIE was designated as the Nominated Electricity Market
Operator for a period of fouyears.

3.2.1.11.NOME Auctions (Nouvelle Organisationdu Mar ch® de | 6El ectric

.FaSR 2y flé6 noockHnmp 6KAOK RSiGIAftSR (KS DNBS| D2
share by 25% and fall below 50% by 2020, while system marginal prices will coeestlad production,

RAE submitted to the Ministry of Energy and to the Central Unit for State Aid, a proposal for the creation of

a forward market based on NOME type auctions: an auction process with a regtdaforgd starting price

that reflects the @ill cost of efficientlignite production. The basic concept for the product design, as
AYGNRBRdIzZOSR Ay w!9Qa fI3Sad R20dzySyidz LINPPARSa (KS 2
supplied by alternative supplies as an alternative to PPC. Hntingt point is desiged to be the current

level of endprices for all customer categories. The quantity to be auctioned concerns 1,200 MW of baseload

lignite and hydro generation. The auctions are organized on an annual and quarterly basis for eafch year,

4 yearq20162020. The proposed auctions are transitional and designed so that by the time the EU Target

Model is in place, there will be similar products traded on market basis that will provide the opportunities

for suppliers and generators to mag@ in a longerm bass their positions.

Following negotiations between the Greek authorities and the European Commission, there was an
agreement on the adoption of the NOME Auction System, which was introduced in the legal order with Law
4389/2016 "Estaldhment of an electrity sale mechanism by PPC S.A., through auction®rafard
electricity products with physical deliveryepeal of the provisions of Law 4273/2014 on the creation of a
new vertically integrated electricity companwarrangements fofull ownership unbundhg of ADMIE from

PPC S.A., pursuant to Directive 2009/72/EC, by maintaining public coatrahgements for introducing a
OGN} yaridrazzylt FTfSEAOAfAGE YSOKIFIYA&AYE D

Pursuant to article 135 of Law 4389/2016 thechanism is established the sale of electrity by the public

limited company PPC S.A., pursuant to natural fgaward products through natural gas Daily Energy

Planning and with a regulated value starting point to Eligible Suppliers of Electricity. Purpose of the
mechanism is the redistributionafK  NS& Ay GKS NBGIF At St SOGNAOAGE YI N
shares and alternative suppliers, from the percentage held in August 2015 by PPC S.A., at less than 50%, up

to the year 2019

Subsequent to th entry into force of Law 4389/201@Decisions no. 35/2016 and 38/2016 of the
D2OBSNYYSyiQa 902y2YAO t2ftA0e [/ 2dzyOAt 2y (KS b! LILINEZ

Following the completion of the primary and secondary legislative frameviarkhe sale of electricity
through auctioningforward products, RAE, in 28lissued a series of regulatory decisions on the gradual
development of the relevant mechanism and its adaptation to requirements of the domestic electricity
market.

RAE publistet Decision 82/2018 (Gazettd 192/26.01.2018) for the readjustment of annual electrical
power quantity available through electricity forward auctions with physical delivery and quantity allocation
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in different forward products for the year 2018 accorditay Article 135 paragraph 4na Article 138
paragraph 1 of Law 4389/2016.

C2N) GKS FANRG &OKSRdzZ SR |dzOGA2y 2F GKS @SFNJ Hanmy
191/26.01.2018) for the approval of technical characteristics and the auctioning tefriine @lectricity

foowardp? RdzOG G2 0SS | dzOGA2yYSR 2y 1 CSOoNHzZ NE HamyI | OO02]
[ 6 noydpkHnmc O6DITSGGES BQ dnkHTDPnpPdPHAamMcO YR 2F 1 NJ
6DFT SGGS w” o Mberfirst@uctipm tgod placen @ Gebruary 2018.

C2N) GKS &a4S0O2yR &40KSRdzZ SR | dzOiA2y 2F GKS @&SIFN) Hnmy
1292/12.04.2018) for the approval of technical characteristics and the auctioning terms of the electricity
forward product to be auctionr@ 2y My Wdzt & Hamy X | OO0O2NRAY3I G2 LI NF AN

noygpkHnmc ODITSGGS BQ dnkuTrdnpdunamcsO FyR 2F | NIAOf
ODIFTSGGS w omcnkon®dnddkpiavecn B IJWyRAES. 4 SO02y R | dzOGA2y (22

Fori KS GKANR &OKSRdzZ SR |dzOGA2y 2F GKS &@SEFEN) HamyZz
3108/31.07.2018) for the approval of technical characteristics and the auctioning terms of the electricity
forward product to be auctioed on 18 April 2018, accosdid G2 LI NI INI LK ™M OA Gl GA2y !

noydkHunmc O6DITSGGS BQ dnkuTdnpPdPunamcO YR 2F | NIA O
6DFT SGGS w omcnkondndpdunanmcod® ¢KS GKANR |dzOGAzy (221

RAE published Decision No.y7« Hnmy O6DITSGGS wQ oHpohkAydany dHAMy O
electrical power quantity available through electricity forward auctions with physical delivery and quantity
allocation in different forward products for the yed018 according to Articl&35 paragraph 4 and Article

138 paragraph 1 of Law 4389/2016.

RAE published Opinion No. 9/2018 for the minimum bidding price for electricity forward products according

to the definition methodology of Article 139 paragraph Jof ¢ noy bk H N M d27.652016)SUGUS B Q ¢

AAAAA

w! 9 LlzofAadaKSR 5850AaA2y b2d dcokHamy ODIFTSGES wQ nt
FAESR LINAOS | O0O2NRAY3I (2 LI NFINILK H 2F I NGAOES wmT
2306/18.06.2018).

ForthefourK | yR flFaid &AOKSRdzZ SR | dzOiGA2y 2F (G(KS @SIFENJ HAmy
4790/26.10.2018) for the approval of technical characteristics and the auctioning terms of the electricity

forward product to be auctioad on 17 October 2018, acd®A y 3 G2 LI NF ANI LK m OA G (A ;
[F 4 noydkunmc ODFTSGGS BQ dnkHTPaApPdPHAMcO |yR 2F | NJ
6DFTSGGES womcnkondndpdHnanmcLd ¢ KSI8F2dzNI K | dzOG A2y (22
RAE published Decisio2NP MHNnykHAMy ODFTSGGS wQ cMpPAKOM®OMHDH MY
guantity available through electricity forward auctions with physical delivery and quantity allocation in

different forward products for the year 2018:cording to Article 138 pagraph 1 of Law 4389/2016.

In view of planning the auctions for the year 2019, RAE after the relevant submission of the proposal by the
Greek Energy Exchange issued Decision no. 1248/2018 (Government Gazette B' 6150/ 3).0A2018
Determination of annuadlectricity quantity, available through auctions of forward electricity products with
physical delivery, the cascading of the energy quantity to individual forward products and the schedule of
auctions for the year 2018, in amdlance with article 138 pad of Law 4389/2016, as in force.
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3.2.2. Retail Market

3.2.2.1.

Electricity consumption for 2018 slightly decreased compared to 2017 in the Interconnected System (45,898
GWh compared to 46,876 GWhe. a drop of 2%), due to théotal lower consumption of domestic

'y R Q2 (i k8SoNIabl€la#iusirates $hBvoluiion of eledicity consumption

in the Interconnected System during the last 6 years, wiiepictsa constant decreasing trend for the

customers {¢3°2 0

Description of the retail market

period 20132016m mainly due to the economic crisis in the country. In 2017 this tnead reversedvith

an increase in altustomers? O (i, SvAighNasSgrovedonly temporay, as in 2018 it followed a

downwarddirection onceagain.

Large Industrial Domestic S Industrlal & z;)gt:?slzlgﬁég.
Year Commercial o TOTAL (GWh
Customers customers public,
customers) ;
traction)
2013 - 15.973 9.560 3.640 29173
2014 - 15.569 9.523 3.735 28.827
LV 2015 - 15.817 9.245 3.277 28.339
2016 - 15.048 9.192 3.385 27.625
2017 - 15.651 9.344 3.285 28.280
2018 - 14767 9.324 2.983 27074
2013 - - 8.904 1.487 10.391
2014 - - 8.179 1477 9.656
2015 - - 8.351 1473 9.824
MV 2016 - - 8.643 1478 10.121
2017 - - 8.764 1.536 10.300
2018 - - 9.049 1.486 10.535
2013 6.599 - - 1.168 7.767
2014 6.702 - - 1.314 8.016
HY 2015 6.805 - - 1.150 7.955
2016 7.062 - - 1.115 8.177
2017 7.268 - - 1.028 8.296
2018 7.351 - - 937 8.288
2013 6.599 15.973 18.464 6.295 47.331
2014 6.702 15.569 17.702 6.526 46.499
2015 6.805 15817 17.596 5.900 46.118
Total 2016 7.062 15.048 17.835 5.978 45923
2017 7.268 15.651 18.108 5.849 46.876
2018 7.351 14767 18.374 5.407 45.898

Tablel6: Evolution of electricity consumption in the Interconnected Syste#X3-2018)

Regarding the supply markat the Interconnected System, competition was considerably greater in 2018,
without any-worth mentioning problems affecting electricity market. Within 2018 new companies with

supply licenseactively enteredhe supply market:
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4. TYhb{ ¢! be¢Lbh{
5. 2¢l hal {

At the end of 2018, in total 25 companies (including the Universal Service Providerjaateve in the

{hiat! {L{n

electricity supply market:

a!wYh| n

BkB BRAND ABBREVIATION
Wl ®ny mh nf MP Br n1 |

1. kdn o VIENER

2. wlsrBf BePned VIOLAR

3. nNnNeE Bono PPC
ECONOMIGROWTH & n @

4. nrRNJI NI NI rny m r n (| ECONOMIC GROWTH
1V rwelrntfarmy 1 d

5. ntreEeydr B L Buvlnf srir]ELTA

6. ELPEDGN A.E. ELPEDISON
ENEL GREEMXDWER HELLAS

7. ENEL GREEN POWER
JfrE¢niB BPn®
n{BriniB [[ercEdntf

8. ZENITH
dbni i Bre-pnn EBr I EEN U

9. EUNICE TRADING A.E. EUNICE

10. nN{B1fniB [ BfBsuv®E, & NATURAL GAS ATTIKIS
GREEENVIRONMENTAL & ENERGY

1 boczhwY Bonod GREEN

12 2IEEENSTEEL CEDALION COMMODI GREENSTEEL

13. Ef M) d¢nfrveEernr {1 HERON

14. domr B1 18lr[ Bl @& r dTHSOUMPASIS

15. iIydnfrfnfey perarkiyfnwuyn{s)
KEN Bf Bmmmae 1 B1 nrf

16. KEN
ny mhtBrmy [fsiBy ]

17. rmy1 {11181 wd r B MARKOU

18 NOVAERA ENERGY A.E. NOVAERA

19. NRG TRADING HOUSE S.A. NRG

20. B{n Bri1a&Eell Bdno B{n 9{¢!c¢o9

21. Jleraeenl [ 180814 N yERSAL SERVICE PROVIDER
onnaeE Bodn doU

22, BERR LA RS PROTERGIA
nfJsond f e nm

23. VOLTERRA A.E. VOLTERRA

24. VOLTOM [t ey 4 1 & n) nf{ nm VOLTON

25. WATT AND VOLT A.E. WATT & VOLT

8 GREENSTEEL remained an active supplier in the retail electricity market up to 30/09/2018.
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Tablel7: Companies active in thaelectricity supply market (2018)

PPC remainethe main supplier in the retail electricity market in 2018, representing 90.99% of the total
number of customers in the Interconnected System at the end of 2018 (75.18% of total consumption in LV
and MV). It isvorth mentioning that the market share of PR&s been constantly dropping (3% within 2018)
while the relevant percentage of alternative suppliers has been constantly rising. The Index measuring
market concentration is the Herfindahlirschman Index (HHRNvhich amountedto 5,740 (measured by
volume)for the Interconnected System of the Greek electricity retail market, exceeding the limit of 2,000
(limit for high concentrated markets). As of 2018, despite the large number of suppliers being active in the
retail market, the latter continues to be hightoncentrated.

In December 2018, fortthree (47) supply licenses and fif$yx (58) electricity trading licenses were into
force:

w w!9 F3a83aSR oy 0 NBIj dz$ fofiamangnehtsibdziphlytlidensési(® Sguas&a = o n 0
for trading Icenses, (1) requesbr amendment ofa trading license and (1) request extendihg validity
period of a supplylicense. After assessing those requests, RAE issued (4) decisigmariting a supply

license (1) decision granting a license for electyditading, (1) decision amending a supply license and (1)
decision amending a trading license.

w 6HUL NEmMarBrEnisipf supply licensase pending for final decision.

w O0mM0O NBI dzSa (i afdZ2NdequastkIodftréding liteds®s/afe Sl submitted to RAE and are
pending for assessment and final decision.

w GKS FAtSa 2F ou0 NIBI dzS &dr amemidd\d sdppiLiitshse dofndt BOchgezab a I Yy R
the necessary supplemeaty documentation and therefore are pending fimal decision.

w O0MU NBIljdzSad 'YSYRAYy3 | GNFXRAy3I ftA0SyasSz om0 NBI dzS
license are pending from the last year (2017).
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3.2.2.2. Competition and market shares

PPC remained in 2018 the main retail supplighacountry, representing 90,99% of the meters in the
interconnected system in December 2018 (and 75,18% of the total consumption therein in the low and
medium voltage). Thedure below presents the evolution of market shares in the supply market per
month in the interconnected system.

0.Z0YMNAZIHZ
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B NOVAERA
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1Q 2Q JULY  AUG SEP OCT  NOV DEC B NRG
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Figurel4: Market share evolutionper monthin RetailElectricity Markeb I & SR 2 y totaldzkded A S NE Q
connectiorsin the Interconnected System (2018)

Alternative suppliers show better redslin terms of volumes. The figure below shows the monthly
evolution of market shares in the interconnected system per volume ratesearnaw and medium
voltage.
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Figurel5: Market shares evolutioper monthin Retail Electricjt Market based on based on consumption volume

(LV and M\ig the Interconnected Syster2018)

The HerfindahkHirschman Index (HHI), at the end of 2018 amourite&.740in the interconnected
system per volume, surpassing considerably th@0Q level (of atotally concentrated market).
Regardless of the numbers of the alternative suppliers growitrg the past years in Greece, the supply

market in 2018 remains highly concentrated.

Regarding suppliers switching rate§ @ 2 NR A y 3

G2

| 9 5 bahdM¥ cultbnikets chargeml v’
their supplier in 2018 (3.96% of total consumption in the LV and Myket). The greatest level of
supplier switching is observed at MV (commercial and industrial) customers in terms of both number
of customers and consumption vohe. The overall rates showed a rise in switching by 60.5% with
respect to the number of custoens and by 107% with respect to consumption volume. The rise is
reasonable taking into account the competitidgnamicin the electricity supply market in 2018 én

the mechanism of auctioning of forward products (NOME) that continueztour.

The following table includes data regarding customer switching (LV and MV) in the Interconnected

system for 2018 (data of HEDNO):
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U] Al Consumption of Switching rates
Customersin the | customers that | Switching rates Total P 9
. . . customers that (% of
Customer Category| Interconnected switched (%in numberof | Consumption in . . .
: . switched supplier consumption

Systemin supplier in customerg 2018 (MWh) in 2018(MWh) volume)

31.12.2018 2018
Household
customers 5.267.262 238.582 4,53% 14.766.728 416.115 2,82%
Small industrial and
LV Customers 1.164.486 64.588 5,55% 9.324.446 445.035 4,77%
Oher LV customers 308.887 424 0,14% 2.983.262 3.312 0,11%
Total LV customers 6.740.635 303.594 4,50% 27.074.436 864.462 3,19%
Commercial and
Industrial MV
customers 8.841 952 10,77% 9.049.083 612.678 6,77%
OherMV customers 1.647 22 1,34% 1.486.323 11.102 0,7%%
Total MV customers 10.488 974 9,29% 10.535.406 623.780 5,92%
Total no of L\and
MV customers 6.751.123 304.568 4,51% 37.609.843 1.488.242 3,96%

Tablel8: Consumer switching (LV and MV) in the Interconnected system (2018)

3.2.2.1. Price monitoring

Pricesfor all electricity consumerbtave been fully liberalizedraie 01.07.2013. The onhegulated
tariffs are those under Public Service Obligations, i.e. the social tariffs and the prices offered under the
Supplier of Last Resort and Universal Service Supplier services

Under Law 4001/2011 (Art. 140, par. 6), RAmihoos deregulated retaiprices and may intervene ex
post, if an abusive behavior is identified (prices are too high, therefore abusive towards consumers, or
too low, therefore abusive towards competitors).

In its Decision 692/2011 (and, subsequentlythiea new Electricity SupplCode), RAE set the general
principles for tariff setting in the competitive market. Per these principles, tariffs should be simple,
transparent, costeflective and avoid crossubsidies; they must consider consumer category
characteristics, offer real lwices to the consumers and, where possible, provide incentives for the
efficient use of electricity. Special guidelines were provided for large consumers, where it is possible to
tailor-make price offers and not to have a genemalblished tariff, to conisler the specific
characteristics of each customer.

Alternative suppliers offered lower tariffs, compared to PPC, only to certain customer categories. All
alternative suppliers publish their tariffs on their websites, while RAHlaely publishes comparate
estimates of the 4nonthly bill for residential and small commercial customers under the various tariffs

2y 2FFSNI 602GK FNRY

tt/

YR FNRY

iKS

I OGADS

pricing informaton to ensure availabilitand clarity of information, to the benefit of final consumers,
while the retail domestic market evolves and matures further.

RAE, in the context of its responsibilities for monitoring and supervision of energy mantiele(22 d

Law 4001/2011) and inggticular in the context of monitoring the conduction of activities and the
compliance with suppliers licenses' obligations (Article 13 of Law 4001/2011, Codes of Electricity and
Natural Gas Supply to Customers), as well as givahftom F' January 201&oth electricity retail

58

F £ GSNY I



market in the NoAnterconnected Islands and natural gasail market have been fully liberated, has
enhanced the monitoring of energy markets, by collecting and processing data of supply and
distributionactivities of electricityand gas retail energy markets. RAE collects periodically data by active
Electricity and Gas Suppliers and Operators on:

1 Supply activity of active suppliers of electricity and natural gas

1 Distribution activity of operators of eledtity and natural gas

1 Suwstainability financial data of supply and production activities (for enterprises that are active
both in production and supply activity)

1 Information on complaints and consumer requests

Even moreRAE, at the end of 2018 has unddetn thedevelopment of a financiahethodological tool
/ application (retail monitoring tool) in order to automate the process of collecting and processing data
from suppliers and operators, which is expected to become operational within 2019.

Tariff deficit

RAE hrough 2018 intensified its effort to monitor the financial transactions of Retail Market
Participants emphasizing on electricity supply (considering that natural gas market was liberalized in
the beginning of 2018), and more specifically the iempéntation of obligations of Suppliers for Fixed
Tariffs attribution to the relevant Operators. Such tariffs Hire RES Levy, the Public Service Obligations
(PSOanNd theDistributionand TransmissiomNetwork Tariffs.

RAE examined by sampling overduerments ofRetail Market Participants towards Market Operators

in order to evaluate the cash flow between Operators, Producers, Suppliers and Traders. From that
assessment RAE discovered that 8 companies were holding a high rate of overdue payments. Those
companies vere called for hearing on the grounds of not attributing the Fixed Tariffs as they should.

For the PSO levy, although the methodology foresees the same mechanism that applies for network
tariffs (i.e. transfer of past undeecovery to tariffs ofollowing years), this has not been implemented

in practice as prices are set by law as a transitional measure following a relevant decision by the High
Court. Therefore, although RAE has approved the total cost of compensation for the provision of PSOs
up to andincluding the year 2013, this has not been reflected in the PSO levy.

As for the monthly average market price shaped by the performance of Suppliers in the wholesale

market of the Interconnected System and is taken into account in the calculafidime NI Social
PGATAGASEQ {SNIBAOSaA C¢FINATTFTI olFlaSR 2y 2F (GKS NBf SGI
submitted to RAE the updated monthly data for the years 2014 and 2015. According to the relevant
documents, the definitive procedure hastrbeen @mpleted for the identification of a market average

price that was formed by the performance of Suppliers in the wholesale market of the Interconnected

System for the year 2016, because, the definitive determination concerning the componentRE® e

levy for the period OctobeiDecember 2016 is pending between the competent Operators. For this

reason, the temporary monthly average prices of the market were disedetermination of the NIl

Services of General Interest Tafdf the relevant year, up tohe final update of monthly data of the

[2I R wWSLINBaSydalradAgdSaQ ! RRAGA 2y dcompdhent NtEh8 averdge { LIS OA I §
market price that has been shaped by the performance of Suppliers in the wholesale market in the
Interconnected Sysim, by its responsible Operator ADMIE S.A. system, where the final calculation of

the NIl Services of General Interest Taxiff be made PSO_NlIs.
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Based on all of the above, and by applying thorough audits during implementation of the relevant

PSO_NIis athodology, the temporary monthly NIl Services of General Interest Teasfcalculated

F2NJ GKS @SINBE wAamnI Hamp FYyR HAmMcIE LISN) bLL {&gadasSy:
C2NJ 0KS&S bLL {20AFf ! {Af widhity&lliollgwIoNteXiaSikarahde NA T Fa& |
of accounts as set above.

Regarding the RES levy, the levels applied in the past werenoeoighto cover the total cost of the
mechanism for supporting renewable generation (i.e. the feethriff system). A dficit was created,
GKAOK LISF{1SR G INRdzyR eppnY AY HnmoX odzi KIFa aiayosS

Separate Financial Accounts of Supply Adyivof Horizontal Integrated Enterprises

RAE, in the context of its responsibilities for monitoring and supervidgienergy marketHrticle 22 of

Law 4001/2011) and, in order to avoid discriminations, csgssidies and distortions of competition

in retail markets of Electricity and Natural Gas, conducted a public consultation regarding the
WDdzA RS A y S ard Ruiés ofl disBibufjoii ibAgs&ts and Liabilities, as well as Expenditures and
Revenues, for the Preparation of Separate Accounts of Supply Activity in Electrical Energy and Natural
Gas of Horizontal Integrated Enterprises, according to provisions sbLawn n MK H A MM QP a2 NBE  LIN.
a Horizontally Integrated Enterprise undertaking both the supply activity of gas and electricity, is subject
to the obligation of maintaining separate financial statements for the performance of these two
business segments @&upply, being also subjetd the rules established by RAE, while having the
possibility to maintain consolidated accounts for activities other than supply of electricity and gas. The
results of the public consultation will be announced at the beginnirgP@® and the relevant Desion

on the Guidelines will be issued within the first quarter of 2019.

Electromobility in Greece

The Regulatory Framework for the establishment of an adequate Eleetiédtatle Charging
infrastructure, both in terms of quantitgf charging points as wlehs their density in terms of spatial
location, is a regulatory challenge for the development of a national electric vehicle market.

Since 2014, the institutional framework for recharging infrastructure has significantly evaive
Europe. Regarding theain legal & Regulatory framework, the EU Directive 2014/94/EU on the
deployment of alternative fuels infrastructure (AFID) foresees that (a) Operators of recharging points
accessible to the public are free to purchase elecyritibm any supplier, (b) @rators of publicly
accessible recharging points can provide recharging services to customers on a contractual basis, on
behalf of other service providers and (c) Smart metering systems are used, if it is technically feasible
and economically reasonabléor recharging in publicly accessible recharging points. During the past
few years, a number of legislative provisions on electromobility has been established in Greece, starting
with Law 4277/2014 (amendment of Law 4001/2011)ttirecludes the definitiorof Charging Point
Operator. Thid.aw foresees the adoption of a Joint Ministerial Decision following an opinion of the
Regulatory Authority for Energy (RAE) on the role and obligations of opeddtagsharging points.

Law 44392016 incorporated the Eupean Directive (EU Directive 2014/94/EU) into the Greek
legislation and Law 4513/2018 allowed the installation of EV charging points in public areas. On 31
October 2017, by Joint Ministerial Decision No 77226/1, the National yPBliamework for the
Develpment of Alternative Fuels Infrastructure Market in the transportation sector was established as
required by Article 3 of Directive 2014/94/EU.
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RAE, in the light of its responsibility for issuing an opinion to the relevant MisjstEsedseveralkey
issues for public consultation in order to clarify and delineate the institutional and operational
framework for the integration of electric vehicle recharging infrastructure in Greece. Fifteen (15)
participants submitted comments tRAE on the above publiomrsultation. RAE, after processing the
comments submitted andonsideringthe provisions of parag. 2, Article 134 of Law 4001/2011, as
amended by Article 53, parag. 3 of Law 4277/2014, as well as provisions of Law 4493/2(dd5;tedex

to issue an Opinioan the conditions and operation of Electric Vehicle Recharging Infrastructure, within
the first quarter of 2019.

In addition, in the context of further strengthening the electromobility sector, RAEmitted a

recommendation to lhe Minister of Environmenand Energy towards amending provisions of Law

4001/2011, by adding a subparagraph after the second subparagraph of Article 81, par. 1, according to

which no supply licenseould berequired for the sale of natural gas fromfugl 8 G A2y a (2 @SKAOf
electic motors enduse.

3.3.  Security of supply

According to article 12, Law 4001, RAE shall monitor the security of energy supply, especially with
regard to the balance between supply and demand on the Greek energy market, anticipateel fut
demand, anticipated additional electricity and natural gasdurction, transmission and distribution
potential already programmed or under construction, the standard and level of maintenance and
reliability of transmission systems and distribution gyst and the application of measures to cover
peak demand and coritibns on the energy market in terms of the facility to develop new production
potential.

3.3.1. Monitoring the balance of supply and demand T interconnected system
Electricity demand and electrity demand peak

Tablel9 presents the evolution of annual electricity consumptammd peak loadn the interconnected
system, since 2009, as reported by the TSO, ADMIE S.A. In 2018, the amount of electricity demand
reached 51,46 TWh which is a decrease of 0,91% comparing to 2017 demand.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total electricity

consumption oo yo0 | 53545 | 52915 | 52611 | 50.664 | 50228 | 51355 | 51212 | 51932 51460
excluding pump

storage (GWh)

9.809 9.872 10.105 10438 9.161 9.263 9.813 9.207 9.674 9.100

Peak load (MW)

Tablel9: Energy and peak electricity demand in the interconnected sy$288932018

Table20presents a forecast of the evolution of annual electricity consumption and peak demand in the
interconnected system for the period 2018027, according to the Teviear Network Development
Plan (TYNDP) of the TSO for the period 22087, which appved by 256/2018 RAE Decision.
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2019 2020 2021 2022 2023 2024 2025 2026 | 2027 2028

Total electricity
consumption
excluding pump
storage (GWh)

54310 55840 57325 57750 58180 60250 60740 61230 61730 62230

Peak load (MW) 10.190 10.510 10.625 10.700 10.780 11.370 11.460 1.550 | 11.650 11.740

Table20: Energy and peak electricity demand forecast in the interconnected system, fpetie 20192028

In 2018 the total electricity demand was decreased % compared to 2017The highvoltage
electricity consumption continued its recovery treffior the fourth consecutive year (1.13% versus
2.96% in 2017, 3.76% in 2016 and@b in B15) In fact, it is worth noting that in January and July
2018 thechangein demand in high voltage was up by 8.35% and 5.98% respectioehpared to the
previous year.The maximum annual ratef electricity consumption was recorded in July and it
amourted to 656 GWhagainst 646 GWh in 201821 GWh in 2016 and 589 GWh in 20h%he coming
decadk anaveragencrease in electricitdemand is expected of abo0Gt83% per year.

On the list with themain risks for security of supply, on a short term, is the thesaositivity of the
demand and the peak load during cold snaps arat eves. In winter periods electricity consumption
is very sensitive to temperature due to the electrification of heating

Installed capacity and generation

Greece is currently undertaking significant energy system transformation in order to achiéwmegits

term goals for decarbonization, energy efficiency and penetration of renewable energy sources. Power
system adequacwt periods of peak demand as well as integrating in the system larger shares of
intermittent sources of electricity generation (RE®) therefore of key importance in order to ensure
energy security.

Generation adequacy assessment

In the context of the current legislation, the Transmission System Operator, ADMIE S.A., submitted in
September 2018 to RAE, a Generation Adequacy Rdpothe period 2012030. The purpose of this
report is to highlight potential future risks with gards to the ability of the interconnected power
system to respond adequately to changes in electricity demand, foreseen for theptnied under
consideratbn. The 2018 Generation Adequacy Report examined alternative demand and generation
scenarios, whitc were formed based on relevant estimatfesgecasts by the Transmission System
Operator. Specifically, the adequacy of the Greek power system was estimatadajthprobabilistic
methods, by calculating the LOLE (Loss of Load Expectation) and EUE (Edpeetsed Energy)
reliability indices, considering many decommissioning scenarios of thermal capacity, growth in power
demand, renewable and crodmrder transnission capacities and hydraulic conditions. The basic
methodology and assumptions used by the Ti$@e national adequacy study have been aligned to a
fFNBS SEGSY(l 6A0GK (KS YS(iK2R2f23& dzaASR Ay 9b¢{h9oQ
issued in2016. In this light, the assessment of the effect of climate factors (air, sunshine and
temperatures) on the adequacy of the power system was taken into consideration. Specifically, for each
demand evolution scenario and year, different time series ofisoand RES generation were developed

9 http://www.ypeka.gr/LinkClick.aspx?fileticket=W%2FLndQ4wluo%3D&tabid=232&lanquag&R|
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using the available historical data of the PECD 2.0 databag®&ained by ENTSB. These time series
correspond to different climatic conditions, covering a wide range of potential, both "normal” and
"extreme".

Main results of the adequacy study

For the purposes of the Adequacy Study, a baseline scenario fowthatien of the power generation
system for the period20192030 is setThis scenario includes the new entries and withdrawals of
thermal plants. The adequgcanalysis presents the reliability indices for the perkil9 ¢ 2030
considering the assumptianfor the basic scenario for the evolution of the generation system and the
basic scenario for load forecast (Reference Scenario), for three hydraulic seefulyi, normal, wet).

The adequacy analysis of the TSO, assuming a LOLE reliability critexj@b day in ten years (or 3
hours per year), justifies the following conclusions:

1 Considering the Reference Scenario, for mild RES penetration, the LOAdgeaxadues for most of
the cases, over the 2012030 period, do not satisfy the reliability criten, except of some specific,
favorable, conditions (especially of high hydraulicity) only for the two years-2028. Scenarios
that are based on higher RE&netration lead to improved reliability indices (compared to the mild
RES scenario), but in masises the reliability criterion is still not met, except of the particularly
favorable case of high hydraulicity for the years 2@P26. Considering the Eliliglices, it seems
that in most of cases the power system is expected to have a high risk ofjuatdegpeak coverage.
Furthermore, at the end of the period under consideration, EUE indices reveal an increased risk of
inadequate coverage also for the ngpeak loads.

1 The simultaneous withdrawal of the units of Kardia and Amydaio (end of 2018, early, 2019
jeopardize the adequacy of the power system over the next two years-2029 where the LOLE
indicator is significantly increasing. Especially under umégle conditions (dry hydraulic year) the
operation of the power system can be characterized aslé@guate, despite the contribution of
interconnections.

I The expected entry of new the unit Ptolemaida V in mid of 2021 seems to compensate for the loss
of the units of the Kardia and Amydaio, improving the values of the LOLE indicator until 2023,
despite e integration of all Crete's demand to the mainland power generation system.

9 The significant increase of the LOLE and EUE values since 2026 is due tlesvaitbtiegalopolis
[l at the end of 2025.

1 The simultaneous withdrawal of the units of Agios Miims | and Agios Dimitrios Il at the end of
2029 lead to a significant increase of reliability indicators.

1 The assumed hydraulic scenario affects signiflgahe values of LOLE indicator.

1 The Reference Scenario of the adequacy analysis presumes natpremetirement of thermal
power plants takes place. However, current market conditions appear to place considerable
challenges on CCGTS and lignite plante. increased CO2 prices, high RES penetration-etc.,
which are much needed for achieving thecae adequacy standards.

9 It should not be ignored that the contribution from the interconnections may be quite uncertain
during scarcity periods (coincidentepks, cold spells, gas supply crisgs.), therefore the
adequacy of the power systeoould be even worse.

Taking into consideration the above findings of the Adequacy Study assessment of interconnected

electricity System for the period 2042830, the duation of the Greek electricity market, the EU

legislative environment (European Condma A 2y Qa4 DdzA RSt Ay Sa F2NJ { (I {GS ' AR A
and Energy for 2032020 [2014/C 200/01) and the approved Decisions from the European Commission
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for the implementation of Adequacy Mechanisms in other countries, RAE submitted in 2018 a
suggesion to the Ministry of Environment and Energy forLang Term Capacity Remuneration
Mechanism design

3.3.2. Monitoring investment in generation capacities

According toarticle 94 /Law 4001, the Greek electricity transmission system operator shall operate,
exploit, maintain and develop the Greek electricity transmission system, so as to safeguard security of
supply in Greece in an adequate, secure, efficient and relirablener.

In this respect, according to the provisions of article 95, ADMIE shall exgentrating capacity
contracts in the interests of security of supply. The overall capacity of the contracts shall be set
following a special study of capacity adequacy reserve margin adequacy prepared by the Greek
electricity transmission system opeaa, taking account of the teiyear Greek electricity transmission
system development program and lotgyrm energy planning in Greece approved by the RAE.

Capacity geneation mechanisms for the efficient operation of the market and the strengthening of
seaurity of supply that continued i2018are presented in section 3.2.1.3.

Furthermore, according to the latest TYNDP for the pe2ioti3-2027approved by RAE, the compilat
of the following investments in capacity (see also reference above regardirtgadedine scenario for
the evolution of the power generation systemthe adequacy study) has been considered:

- The new combined cycle powerplt of PPC in Megalopoli (Magpoli V), of 811 MW (in trial
operation with reduced power from January 2015).
- The future lignite power station of PPC in Ptolemaida of 660 MW.

- ¢KS yS6 KeRNRB LIR26SNI LI LFyd 2F tt/ alebralyh 2y |l &€

2014).

In addition,according to the TYNDP, the following crucial projects related to the security of supply in
the electricity system, are going to be completed until 2026:

- Expansion of 400 kV system towards Thrace.

- Expansion of 400 kV system targls Peloponnese (will allotlie operation of unit Megalopoli
V in full power- 811 MW).

- The completion of the construction of High Voltage Centiat will allow safer and more
reliable supply of consumers in the wider areas.

- The completion of interconrions of Cyclades and Creteith the mainland electricity
system

3.3.3. Measures to cover peak demand or shortfalls of suppliers

Regarding interruptible load services (ILt8)®reek Law 4342/2015 (Official Government Gazette FEK
L M n o K s)das nniegraec BUpEnergy Efficiency Directive (henceforth EED) 2012/27, which
requires among others, a) member states to adopt demand response measures, b) legal and personal
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entitiesto provide balancing and/or ancillary services and c) the regulator to expanaitigaring role
for the successful implementation of the energy efficiency directive in the market.

On 7 February 2018, the Commission adopted a decision approving thengatiion of the

interruptibility scheme for the Greek electricity system (2018) 804 y | £ Kk T dH duamy Ay {GF GS
n y T-Plongation of the Greek interruptibility scheme). Under the measure, the TSO contracts large

energy consumers to be availalitereduce their consumption at times of system stress, also referred

to as demandesponse.

In exchange for being available to be disconnected, the beneficiaries are remunerated with a fixed
payment which is determined by means of thre@nthly auctionsBeneficiaries can bid to provide two
different services, summarized in Tablglow. In order to be eligible for participation in the tenders for

the interruptibility scheme, the minimum threshold is a capacity of 3 MW. The installations must
moreover be canected to the transmission grid or the medium voltage network.

Types @ Interruptible load services (ILS) Warning time Maximum time of Maximum time per year
order

Typel* 5 minutes 48hours 288hours

Type2** 5 minutes 1 hour 24 hours

*Minimum time between two successive orders for the typmterruptible load services (ILS) is 1 day.
Maximum no of orders of type 1 ILS is 3orders/month.

*Minimum time between two successive orders for the type 2 ILS is 5 days. And the maximum no of
orders ofthe type 2 ILS, is 4orders/month.

Table21: Interruptible load services (ILS)

In the above Decision, the duration of the measure was set at 2 years, i.e. until 31.12.2019 and
beneficiaries of this are customers whose premises @menected to HV and MV with intermittent
power of at least 3MW, after being recorded in the registeeintpted load held by ADMIE. Two
different types of interrupted load service ILS1 and ILS2 (depending on time the maximum duration of
the order and themaximum total duration per year) were recognized and their price was formed
through an auction where beiiciaries with the lowest prices were selected, with their compensation
(exclusively for reduction capacity) to be determined on the basis of theirmargrice. In total, the
Greek TS@an contract up to 1600 MW of soalled interruptible loads, i.e. demmd response from
mediumsized and large energy users with a stable load prafithe 1600 MW are split in two separate
segments: 1000 MW of capacitgrc be contracted for ILS1 and 600 MW for ILS2. The maximum price
at which the auction can clear is EURGO/MW for ILS1 and EUR 50000/MW for ILS2.

In 2018 the Greek TSO (ADMIE) organized five pairs of auctions (one auction for each type of ILS). The
four pairs of auctions covered the period from Januar{ iy December 312018 and the fifth pair of
auctions covered the first quarter of 2019. For ILS1 auctions the capacity asked by the TSO ranged from
600MW to 620MW. For ILS2 auctions the capacity abgeithe TSO ranged from 430MW to 450MW.

The results of the auctions are summarized in the tables below.
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Number of Maximum Inte:-rcL)Jtatlible Differencebetween the
Month of Marginal price]  participants . puble Load Capacity offered
. ; n : . Load Capacity Load capacity -
Auction Period of Auctions 0 € K gyéal succeeded in and LoadCapacity askec
auction Offered(MW) | asked(MW)by (MW)
the TSO
17.01.2018-
January 28.02.2018 55.000 24 680,5 600 80,5
01.03.2018 -
February 31.05.2018 56.900 24 711,4 620 91,4
01.06.2018 -
March 30.09.2018 59.700 23 681,5 600 81,5
) 01.10.2018 -
April 31122018 60.450 22 696,9 600 96,9
0101.2019-
December 31.03.2019 59.350 23 661 600 61

Table22: Type 1 of Interruptible load capacity services (ILS 1 services) Ati@018

Marginal . Total_ Differencebetween the
; Maximum Load Interruptible .

Month of price . i Load Capacity offered

. . . , Capacity Load capacity -

Auction Period of Auctions 0€kKka? and Load Capacity aske

cay Offered(MW) | asked(MW) by (MW)
y the TSO
January 17.01.2018 -28.02.2018 42.000 501,4 450 51,4
February 01.03.2018-31.05.2018 44.000 510,5 450 60,5
March 01.06.2018-30.09.2018 43.000 507,6 430 77,6
01.10.2018-31.12.2018 49.000 529 430 99

December 01.01.2019-31.03.2019 49.800 482,1 430 52,1

Table23: Type 2 of Interruptible load capacigrvices (ILS 2 services) Auctions in 2018
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3.4. The Non-Interconnected islands system (NIIs)

The completion of Phase 1 of Cyclades interconnect{yros, Mykonos, Paros) witthe
interconnected system in 2018, was a turning point for the Greek electricity system. Nevertheless, a
great number of islands are still electrified from local production units of PPC which operate on oil
products?®.

The contribution of RES is importawind turbines and PVs) which operate on those islands. RES share
in the noninterconnected systems amounted to 17.2% of total power consumption in 2018. In Crete,
this percentage touched 21.32% of total power consumption. However, until power stotkimggh
hybrid units reaches a level where they can guarantee energy autonomy for those islands, the non
interconnected systems will still rely mainly on thermal units that use oil as fuel.

All remaining Greek Neimterconnected Islands (NNIs) are eleatdfiby autmomous electrical units.
Renewable energy sources (wind parks and small photovoltaic stations), most of which are owned by
independent producers (other than PPC S.A.), contribute with a significant percentage in the total NII
electricity productbn per yea (not exceeding 1:20% for each NIlI).

3.4.1. Electricity Supply Structure

In the non ¢ interconnected islands autonomous power systems currently operate without any
wholesale electricity market (i.e. forward electricity market, @dyead electricity meket, intraday
electricity market, balancing market etc.)

In all systems, currently neither the producers nor the suppliers submit daily offers for their production
2N F2NJ GKSANI Odzai2YSNEQ 21 Rad ¢ KS RostamakinizidgK Ay 3 27F

10|n February 2014, RAE adopted the Operation Code forINconnected Islands (NIl Code, Decision 39/2014,
National Gazette B '304 / 02.11.2014), whiztgely completed the secondary legislation that regulates the operation
and the transactions at the NIl electrical systems, as provided for by Law 4001 / 2011. Therefore, with the NIl Code
in effect, the NIl mekets may be open to competition, for bdibk production and the supply activities. In addition,

on August 14, 2014, the European Commission granted to Greece (Decision 2014/536/EC) derogation from the
provisions of Chapters IIl and VIII of Directive 2002/EC for the NllIs. This derogation is \@luntil 1 January

2021. This Decision followed the relevant applications of the Greek State in December of 2003, based on article 26
of Directive 2004/54/EC, and then in January of 2012, based on article 44eaatid 2009/72/EC. Per the

Co mmi s s ive Dedision:d1h Al Nlls except Crete are recognized as micro isolated systems per art. 2 par. 27
of the Directive 2009/72/EC, while Crete is characterized as a small isolated system per art. 2 par. 26nef the sa
Directive.

O Regarding conventional powgeneration:

A The Commission acknowledges the distinct nature of the islands in terms of power production, i.e. that
substantial problems exist for the operation of conventional power plants within the NIl isolated systexeti@n

from Chapter lllo f Directive 2009/ 72/ EC is granted for the refur!l
existing power plants until 1.1.2021, but not for new capacity. However, should the authorization procedure for new
capacity fail to preide for the satisfactoryughorization of new capacity for the isolated systems on the Nills, the
Greek authorities may consider using the provisions of Article 7(3) of Directive 2009/72/EC also for new small
conventional capacity. Such new small converglocapacity may for instae include temporary generation
capacity that may be made available on a{@rm basis without permanent attribution to a specific location.

A Derogation from the provisions inte@for&Cpeteer |11 of DirecHt
[ Regardingelectricity supply:
Derogation from market opening is granted for a period

until 17 February 2016, for the registers, that are a necessary requirement for market opening, ished:tzdt

may be extended to 5 years after the entry into force of the NIl code, i.e. until 17 February 2019, for any of the NIl
isolated system. However, as the derogation can only be justified where substantial and material problems remain
for marketopening thaare directly attributable to the namompletion of the infrastructure investment program on

the Nillis, it should be verified yearly whether such problems persist on a given NIl isolated system.
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at the same time the contribution of RES production, considering also the security of supply. The
network operator in the nofinterconnected islands is DEDDIE S.A. (The Hellenic Distribution Network
Operator).

Thus, in those systems therg mo systen marginal price but an estimated clearance price of energy.
The estimation is done monthly, based on the variable costs of the conventional power units for each
of all these autonomous power systems, pursuant to Law 4001/2011 and the Coderafiop@fthe

non - Interconnected islandsAll suppliers that are active in NIl can buy the produced electricity.

The inability of existing RES plants to provide guaranteed power to the local island systems inevitably
leads to continued strengthening tife convertional power resources of each island, with new thermal
units designed to meet both peak demand and the necessary reserve capacity. It is noted that to ensure
sufficient resources and minimize the risks to security of supply, especially iné¢heavpower loss,

in each autonomous island system, and in addition to the required power to meet the maximum
demand (peak), reserve conventional capacity is also installed and kept at standby status, to cover the
possibility of loss of the largest powenit in each autonomous system. Moreover, per Decision
2014/536/EE of the European Commission, exemption has been granted for renovation, upgrading and
expansion of thermal units on nanterconnected islands, to address security of supply issues, with
special focuson the necessity of interconnections.

The description of the retail electricity market in the Nimmerconnected Islands is distinguished from

the Interconnected System in 2018, as of 01.01.2018 and, according to RAE Decision No. 908/2017
(Govenment Gaztte 4461 B '/ 19.12.2017), the full liberalization of electricity supply in the-Non
Interconnected Islands was enacted.

By the end of 2018, 15 suppliers (including the Universal Service Provider) were active in the Non
Interconnected Islands:

Supplier Name:

PPC
ECONOMIC GROWTH

ELTA

ELPEDISON
NATURAL GAS ATTICA
GREEN

HERON
KEN

NRG
B{n 9{¢! ¢O

UNIVERSAL SERVICE PROVIDER
PROTERGIA

VOLTERRA
VOLTON
WATT & VOLT

© N o0 s W DNDPRE

-
o

B
N =

e e
a > w
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PPC remained the amn supplier in the retail electricity market of the NllIs in 2018, representing 93.30%
of the total number of customers in the Nlis at the end of 2018 (84.50% of total consumption in LV and
MV).

The HerfindahHirschman Index (HHI), meaig market concetration, amounted to 7,179 for the

Nlls (measured by volume). This figure exceeds by far the limit of 2,000 (limit for highly concentrated
markets). All in all, the retail electricity market of the Nlls is rightly characterized awestjll
concentratedand, as shown above, even more concentrated compared to the Interconnected System
of the country.

wS3IFNRAY 3 &dzZLJLJ ASN) a6AGOKAY3I Ay GKS bbL&XZ F OO02NRAY

changed their supplier in 2018 (3.72% ofal consumptionn the LV and MV market). The greatest
level of supplier switching is observed at MV (commercial and industrial) customers in terms of both
number of customers and consumption volume.

The following table includes data of customewitching (LV and MV) irhé Nlisfor 2018 (data of
HEDNO):

Number of . o
c Number .Of customers that | Switching rates Total S e C SIS EUES
ustomers in the . . . customers that (% of
Customer Category, Nlilsi switched (%in number of Consumption in . ’ .
sin supolier in customers 2018 (MWh) switched supplier consumption
31.12.2018 g% 18 in 2018(MWh) volume)
Household
customers 591.095 23.894 4,04% 1.648.415 45.285 2,75%
Small industrial and
LV Customers 153.478 9.708 6,33% 1.706.118 78.078 4,58%
Oher L\tustomers 43.027 28 0,07% 473208 158 0,03%
Total LV customers 787.600 33.630 4,27% 3.827.742 123.521 3,23%
Commercial and
Industrial MV
customers 995 120 12,06% 1.111.453 67.253 6,05%
OherMV customers 181 0 0,00% 188.390 7 0,00%
Total MVcustomers 1.176 120 10,20% 1.299.843 67.260 517%
Total LV and MV
customers in the
NlIs 788.776 33.750 4,28% 5.127.586 190.781 3,72%

Table24: Consumer Switching (LV and MV) in NlIs (2018)

3.4.2. Electricity Generation Capacity and Electricity Demand

¢ KS &KI NB 2adninvhe {foal el8c8igity déheration of the 28utonomous power system
was 177% in 2018. In Crete, the largest islandte# non interconnected system the share of RES in
total generation was 29,/%. The level of demand of the 29 autonomous 4rderconnected islands
variessignificantly

1 19 out of29 have a peak demand level not more than 10MW.

1 8outof29have a peak deand level from 10 MW up to 100MW.

1 And only 2 autonomous neimterconnected islands have a peak demand level over 100MW
(Crete, Rhodg).
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The annual electricity demand among the autonomous-irgarconnected systems varies too, from
few hundreds of MWh (Aghbnisi) up to few TWh (Crelsee table below

According to the EU Directive 2009/72, all the namterconnected islands except fdCrete are
Of FaaAFASR a aArazftl SR YAONR 3INARRAE D

According to Law 3468/2006, for electricity generation from g&teration plants, Hybrid generation
plants, conventional generation plants, on the Ranterconnected islands any potential investor
/generator must submit its application to RAE to be approved by the Regulator for an electricity
generation license. Hower, EU directive 2009/72/EC (art 44) grants the right of exceptions for isolated
microgrids with annual electricity consumption less than 500Gin 1996. Such exemptions have a

limited period (few years). Law 4001/2011 article 139 transposed to the Gegetation the right of
exemptions. With the Law 4414/2016 with the granted exemptions, the generators of the non
interconnected islands havéo fulfill specific requirements on the neinterconnected islands
(transition period, examine alternatives ofeetricity supply i.e. domestic generation or system
interconnection, costs of infrastructure development, a new distribution operation codetHer
autonomous norinterconnected islands, a List of Registered generators). The transition period for the
Greeknon-interconnected islands was until 17.02.2016 with the right for an extension of derogations
up to 3 years (17.02.2019)

Norrinterconnected Final Electricity Production Electricity Produced Sy Injgc;ted 0
autonomogs power systems from Conventional Plants from RES and rooftop syt:tiﬂ:it;g;yNet
(islands) (MWh) PV's (MWh) Metering (MWh)
1 | StEustratios 1,124.01 0.00 0.00
2 | Agathonisi 717.56 0.00 0.00
3 | Amorgos 10,742.21 468.36 0.00
4 | Anafi 1,370.58 0.00 0.00
5 | Antikythera 274.30 0.00 0.00
6 | Arkie 397.05 0.00 0.00
7 | Astepalaia 6,545.19 559.85 0.00
8 | Gavdos 491.02 0.00 0.00
9 | Donoussa 1,118.38 0.00 0.00
10 | Erikoussa 894.94 0.00 0.00
11 | Thira 199,310.89 953.27 0.00
12 | Ikaria 24,920.00 3,097.62 0.58
13 | Karpathos 35,000.23 3,494.49 0.00
14 | Crete 2,404,160.02 676,768.25 71.54
15 | Kythnos 9,179.02 399.30 0.00
16 | Kos 342,429.64 51,886.19 12.38
17 | Lesbos 256655.48 42,778.14 7.33
18 | Lemnos 50,352.64 10,062.71 2.56
19 | Megisti 3,761.56 0.00 0.00
20 | Melos 43,722.87 6,945.93 0.00
21 | Mykonog 30,642.00 1,556.49 2.34
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22 | Othonei 639.65 0.00 0.00
23 | Parog 25,719.81 10,886.78 0.00
24 | Patmos 15,977.55 2,964.36 0.00
25 | Rhodes 744,677.29 121,670.48 3.75
26 | Samos 114,555.87 25,736.03 9.76
27 | Serifos 8,536.34 219.41 0.00
28 | Sifnos 18,741.58 577.62 0.00
29 | Skeros 15,221.05 481.49 0.00
30 | Semi 14,417.45 255.16 0.00
31 | Syrog 16,871.11 1,174.41 6.29
32 | Chios 187,122.09 20,872.82 0.00

TOTAL 4,586,289.38 983,809.16 116.53

Table25: Electricity Generation in Nelmterconnected Islands (NII) for 2018
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oy 2011 2012 2013 2014 2015 2016 2017 2018
islands
St Eustrations 1.066 1.102 1.075 1.115 1.118 1.096 1.095 1.124
Agathonisi 542 599 642 650 702 749 727 718
Amorgos 9.633 9.354 9.129 9.334 9.865 10.069 10.710 11.188
Anafe 1.137 1.199 1.179 1.223 1.259 1.277 1.298 1.371
Antikythera 238 216 241 243 261 255 276 274
Astepalia 7.022 7.089 6.670 6.599 6.772 6.856 7.008 7.064
Donoussa 717 667 690 721 810 841 1.016 1.118
HEreikousa 664 746 746 697 795 832 879 895
Thera 120.057 120.817 120.199 135.772 152.375 164.060 181.674 199.744
Karia 29.096 28.977 27.613 27.423 28.658 27.129 28.047 27.878
Karpathos 38.784 38.988 36.931 36.928 37.966 37.799 37.319 38.455
Kythnos 8.719 8.672 7.991 8.240 8.607 9.005 9.586 9.578
KosKalemnos 361.514 361.681 352.984 351.942 367.337 368.521 382.075 392.964
L esvos 307.864 300.822 288.230 285.542 296.582 297.670 299.860 299.177
Lemnos 61.795 61.743 59.672 58.486 60.244 59.831 60.411 60.378
Megisti 2.973 3.126 3.005 3.152 3.207 3.479 3.549 3.762
Melos 48.272 49.952 45.402 47.885 49.834 47.642 49.181 50.573
othonoi 709 688 632 634 634 601 645 640
Dalmos 17.825 17.475 17.020 17.019 17.788 17.477 18.438 18.894
Samos 150.604 146.503 137.315 136.178 138.186 138.050 140.447 140.252
Serifos 8.299 8.153 7.654 8.178 8.358 8.202 8.680 8.701
Sitnos 17.905 17.364 16.521 17.047 17.617 17.984 18.633 19.069
SKeros 15.698 15.549 14.782 15.073 15.955 15.663 16.266 15.666
Semei 15.031 15.275 14.662 14.132 14.649 15.175 14.285 14.673
hios 215.739 212.476 200.042 196.993 202.519 205.833 210.435 204.987
Rhodos 780.413 790.593 760.658 760.187 791.768 814.488 836.397 864.624
Crete 2.945881| 2.944351| 2.825132| 2.866.609| 2.898.169| 2.075.755| 3.027.253| 3.055.605

Note: Most of the 29 autonomous power systems include more than one island (micro islands)

Table26: Norrinterconnectedautonomous power systems (island#innual Electricity Consumption (Demand)
2011¢ 2018(MWh)

3.4.3. Other regulatory developments in Nlls
Economic efficiency criteria for the electrification of the NNIs

Pursuant to Article 4 of the operative part of the Déida Decision, RAE with the Decision no. 469/2015
which wadater amended wittthe Decision 169/2018 & S (i CdmimittéeKob thedalternative ways
of electricity supply tothe nork y i S N 2 v vy S c0iisiStiRg ok ndefntbess B allérelevant Operators
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(ADMIE, DEDDIE, NlIs Operator and DESFA) with a mandatgeldce edf technical and economic
choices for nofinterconnected islands and the publication of a decision with regard to the most
economical way of electrification of NlIs through their intercortiget with the National Electricity
Transmission Network orhe interconnected Distribution Network on the basis of the most
economically feasible interconnection solution, or by continuing its electrification as®.Niis
December 2017, th€ommitteesubmited to the relevant Operators ADMIE and DEDDIE the First part
of the Second Conclusion concerning the islands of the Southern Aegean (Dodecanese).

The second part of the Conclusions, concerning the Northern Aegean islaadssubmittedin
December2018 It is noted that while initially looking at a single transmission network solution
configuration which would include all the islands of the Aegean Sea and would be connected to the
National Transmission Network in more than one points, it was folvad the most appropriate
solution is the provision of two separate systenmsterconnections, namely: One which includes all the
islands of the Southern Aegean (Dodecanese) and is the subject of the first part of the Conclusions and
another one concerninthe islands of the Northern Aegean, part of which was considered that requires
more analysis and will be submitted shortly. Consequently, the examination of the islands of the
Northern Aegean is not dependent on that of the islands of the Southern Aegean.

Thepoints of the first partand the secongart, which are ointerestto the findings reached in this
Conclusion, can be summarized as follows:

1. Autonomous Development using natural gas is significantly more economical than using petroleum
products.

2. The diect interconnection of the Dodecanese with Attica is on priority rather than through Crete,
because it allows the independent implementation of the two interconnections, while greatly
reduces the need to maintain local backup production and is recogiomcal.

3. The cosfor the interconnectionof all the examinedutonomouselectricity systems of the North
East Aegean with thenierconnected network(including the interconnection of Skyros and the
development of an autonomous electricity system of Ag. Bf&ls) is lower than to supply those
nor-interconnectedislands witheither natural gagalthough marginallydr oil.

In this framework, after holding a public consultation, RAE adopted the rewrdation of the above
Committee by issuing Decision No. 68118 concerning the methodology to be used to determine the
interconnection method of certain NIl based on several criteria (ex. security of supply, cost efficiency
etc.) excluding thoselready included in the TYNDP of the TSO.

Emergency response system

In the context of implementing the provisions of the Nlls CmleEmergency Response, RAE held a
public consultationfor the anendment ofarticles 152 and 155 of the Electrical Systsetwork Code
of NonInterconnected Islands to address emergencies.

Regarding the way of handling emergency needs, the imatait of additional rented capacity and the
FLILINR@FE 2F AGa 02adzr GKS F2ff26Ay3q yIEOBRIZINE 41 & R

11 The Committee submitted its First Study to RAEMarch 2A6. The study examines alternatives for electricity

supply to the NllIs from the technical and the economic perspectives. The development of additional studies and

reports regarding the needed software in Nlls, data monitoring and analysigjtesh themanaging flows and
congestions in NIls decided by RAE in 2016 (Decision no
with a test of autonomous interconnection systems of the southern and northern Aegean islands.
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1. The NlIs Operator shall immediately notify RAE in acrwre with the Nlls Code, by the end
of the next day of the event.

2. The NlIs Operator shall submit to RAE within the above specifiedptamed a suggestion to
grant a production license dn additional potential authorization is required by specifying: th
amount ofadditional capacityits cost, and the time required to repair the damage.

3. The Producerpased on arecommendationof the NlIs Operator, should submit within a
reasonable timgeriodfrom the occurrence of the event, to RAE the necessary aijaitfor
a production license in order to cover the emergency.

4. The Nlls Operator shall submit within 30 days of the expiry of the Emergency to RAE for
approval, an assessment report, incardance with Article 155 of Nlls Code.

In any case, the Nlls Opgor shouldbe able to provethrough an adequacy study etc) the necessity
for renting additional capacity before RAE approves that extra cost.

Emergency response plan

Pursuant to Article 154 of the Nlls Code the Operator submits to RAE for approvaipdates every

FAGS &SIENE 2NJ SINIASNE GKS 9YSNESyOe wSalkyasS tfl-
5666/17.12.2018) the Plan was approved by RAE with certiditianal conditions regarding mainly

the costs of the measures prescribed therein.

2017 crisis management report

RAE, within the framework of the Nany § SN2y y SOG SR Laf I yRaQ hLISNI GAzy /
different ways of crisisnanagement by the Operator of Nlls in 2017. Those incidents concerned

damaged underwater cables hweten islands that happened in 2D1RAE will evaluate this crisis

management process, the cost of covering those needs, the clearance of Network TarNfdsaRdblic

Service Obligations for 28vhich will take place in 2019.

Opinion for the prevention of delays in the implementation of interconnections

In 2018, RAE, within its remit, as provided in the provisions of the Article 108A of Law 4001/2011 and
in the Decision No. 256/2018 for the approval of the TYNDP of ADMIE for2RQI8 submitted
Opinion 14/2018to the Ministry of Environment and Energy concerning the procedure for calculating
and enforcing &lausefor the prevention ofdelays in theimplementation ofthe interconnection ofNlls

with the mainland electricity systerhased on the Nom\widable Cost oPublic Service Obligation
Tariff.

In essenceand with reference to specific timetable for the implementation of each projeehalties
may be imposedin cases of delayin the implementation ofdifferent stages ofeachprojectto the
Organization which bears the responsibility of implementing te&evantproject.

Infringement procedure against the Nlls Operator regarding the PSO_NlIs adtrétion

RAE, within its remit, as provided in the provisions of the Articles 3, 13, 22, 23, &3@&l &4Law
4001/2011, monitors and controls the energy market, inter alia, as regards the enforcement of the
legislative framework for the proper functioning of thearket, and eliminates any distortions or other
practicesexercisedby the Participants anthe relevant Operators causing malfunction of the market
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transactions. In addition, DEDDIE S.A., based on the provisions of articles 129, 130 of Law 4001/2011
and the provisions of the Nlls Code, manages the Public Service Obligation Account in the Non
Interconnected Islands, and in particular in accordance with Articles 170, 179 and 183 of the NlIs Code,
applies certain procedures for the clearance of transactiona donthly and Yearly basis, for all Load
Representatives in the Market of NlIs, includihg issuance othe relevant invoices.

However with the allegatiorthat the Nlls Operator did not follow the relevant process of the NlIs Code
of monthly clearane of transactions for the provision of Public Service Obligations in the Non
Interconnecteal Islands from July 2016 until the end of the year, (but only asserted amounts to the Load
Representatives of the NIIslRAEinvited first the Nlls Operatoto a heaing and finally adopted
Decisions 212/2018 and 268/2018 imposing penalties against teeQykrator

3.4.4. Environmental Directives

On 31 July 2017, Decision (EU) 2017/1442 of the Commission was published in order to set the
conclusions for the Best Availableechniques based on Directive 2010/75/EU of the European
Parliament and Council concernibigy thermal units. This Decision along with Directive 2015/2193 of
the European Parliament and Council for the reduction of certain pollutants in the atmosphenegcom
from middlesize thermal units and Directive 2010/75 concerning industrial polluteuish reduce

the limits for atmospheric pollution.

The Directives mentioned above provided new stricter limits for pollution by generation units and
together with stict application deadlines lead to significant reduction of generated capacity especially
in NonrInterconnected Islands.

RAE, after taking into consideration those Directives, has called Network Operators to assess their
AYLIX AOI GA2ya 2 yfSipplysSisddpeation{whQrizRFoduéers and the Commission
calculating the efficiencyfd\lls electrification.

3.4.5. Security of supply in Crete

The security of supply of Crete has emerged as a major national priority over the past few years because
of the EU environmental limitations and the termination of the exemption decision 2014/536/E¢ of
European Commission at the end of 2019. To this end, RAE has coordinated the relevant actions
between the network operators and producer PPC S.A. trying to ris&cimost effective intermediate
solution until the full interconnection of the island withe National Transmission Network.

In this framework, RAE adopted decisions 260/2018 and 1250/2018, issued Opinion 4/2018 to the
Ministry of Energy, and addressed the Operators with several letters aiming to address pending
technical and regulatory ssies.
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3.5. RES

3.5.1. RES Installed capacity and generation

The installed capacity of RES units at the end of 2018 amounted to 5,82@\Wding those in NIIs)
showing an increase of approximately 5.6% compared to the one recorded at the end of 2017
(5,521MW). This slight increase, whicks approximately at the same level comparedo the
corresponding period of 2018017 (then +5.1%), ismainlydue to the installation of new wind power
plants with a total capacity of 235.9 MW (increase by 9% compared to 2@ 8hawvn by the
breakdown by échnologyat the table below

Additionally there has beeran increase of the biomass units by 21.7MW (35.2% increase compared to
2017). In 2018 there waasoan increase of the installed capacity of photovoltaics by 39.7Mftdich
wasthe result of thecompletion of the projects that receivemperating aidduring the pilot competitive
tender procedure held by RAE in 2016isTihcrementl capacityas absolute figuresnay not be
significant,but a stable investment activity ithese sectors is establishedmpared to 2015, 2016 and
2017,and this is truen particular for biomass/biogas technology amstly forwind power plantsa

trend that isexpectedto continue during the following years due to tlogerating aidgiven tonew
photovoltaic powerunits and wind power plants that were successful during the 2018 competitive
tender procedures held by RAE, but also because of the favorable investment conditions in the country.
Furthermore, it should be noted that in tHeght of a change in the institutional framework with Law
4414/2016 a remarkable increase occurred in the development of small hydroelectric plant8.%ith
MW new installedcapacityin 2018.

RES Techriogy In_stalled Capacity | Installed Capacity in In_stalled Capacity % Change % Change
in 2016 (MW) 2017 (MW) in 2018 (MW) 20162017 20172018
Wind 2,370 2,625 2,860 10.7%6 9.0%
PV 2,229 2,230 2,270 0.00% 1.8%
PV on roof 375 375 375 0.00% 0.00%
HydroSmall 223 231 240 3.4% 4.0%
Biomass Biogas 58 62 83 6.0% 35.%%
Total 5,255 5,521 5,828 5.1% 5.6%
Note: Large Hydro are not included in the calculation of the installed capacity of this table

Table27: TotalRES installed capaciyd percentage change (20P818)

In 2018, RES production ingece amounted to 11,1 TWh in total, which was increased compared to
10,3 TWhin 2017, and represented a share of 20.4% of the total electricity consumption in the country.
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2013 2014 2015 2016 2017 2018
Biomass 210 206 222 253 280.3 297.97
Small Hydro 40MW 772 661 707 722 586.5 718.45
PV on roofs <10Kw 480 520 494 512 511.5 488.75
PV 3,168 3,458 3,409 3,418 3,480 3,304
wind 4,139 3,757 4,621 5,146 5,515.4 6,300.26
Total (excluding large hydro 8,769 8,602 9,453 10,051 | 10,3737 | 11,109.43

Table28: RES Generation excluding large hydroelectric plants €2018) GWh

3.5.2. RES and the electricity Market

Until the full implementation of the target modelhére is no intraday electricity market in Greece (a
precondition for the devidpment of RES market). RAE in cooperation withMinistry of Energy and

all relevant stakeholdersave been working on the development of the new electricity market model
with the aim of integrating the Greek market into the European electricity maies. participation of

RES and HECHP installations in the electricity market continue to take place during the transitional
period (20172020) only through the day ahead marketh&e RES generation participate with zero
priced offersGreece is planning tonplement a new electricity model. As currently there is no a liquid
intra-day market in Greece, during the transitional period up to the implementation of the new market
model,beneficiariesare stillnot subject to standard balancing responsibilities.

353 RES projectsd |licensing

During 2018 there has been no amendments to the relevant legislative framework. RAE issued a total
of 779 administrative acts and sent 133 letters for deppentary elements as part of the evaluation
process. It is noteworthy that mhovoltaics showed a remarkable increase in terms of applications
received by RAE (around 1400% compared to 2017). The total number of licenses and the number of
RAE decisions peategory in 2018 are presented in the tables below.

Technology No of Liceses Capacity Power (MW)
Wind

1,096 22,639.30
PV 589 3065.8
Hydro (small) 404 908.8
Gedhermal 1 8
Biomass 106 424.9
Solar 82 4422
Hybrid 20 428.7
Cogeneration (electricity & heat) 57 34155
Total 2,333 28,07096

Table29: Projects with a license/permission of generation (hoperational) approved by RAE, end of year 2018
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2017 2018
— Decisions/ Number of Decisions/
Number of Applications . L e
for generation license Permissions approved Appllcgtlon_s for Permissions
Technology by RAE generation Icense approved by RAE
Power Power Power Power
No Capacity No Capacity No Capacity No Capacity
(MW) (MW) (MW) (MW)
Wind 175 1,845.88 14 222.5 294 2,621.6 55 776
PV 23 199.45 23 173.5 341 4,050.3 14 164
Hydro small 16 50,40 18 49.66 23 54.7 1 0.9
Biomass 6 14.87 9 19 5 15.3 12 55
Cogeneration
electricity& heat ! 4 L 436 L L2 ! 4
Hybrid 96 389.82 0 0 11 69.9 0 0
(Tele) heating 0 0 1 9,8 0 0 0 0
Total 317 2500,2 66 478.82 675 6,813 83 999.9

Table30: Number of RES applications and number of generation licenses

3.5.4. RES Financial Support Scheme

The new financial support scheme was approved by the European Commission, in Novemb&h2016.
mainobjective of the new RES support mechanism is to achie&®F A OA Sy i
generation into the electricity markeThe main change in the new RES support financial scheme is the
abolition of the Feed in Tariff financial support mectsamfor new RES projects, wind farms larger than

3 MW and ¢her RES projects larger than 0.5 MW now receive operating aid based on the new
mechanism of sliding Feed in Premitfm

AYyiSaNI: GA2y 27

12 Energy Communities arexemptedrbm that rule. Specifically, wind farms up to 6 MW and PVs up to 1 MW,
that are operated by Energy Communities, may still receive operating aid based-iontéets
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Renewable technologies and project categories

we¢ deka?2 Koy

Project IRR

Onshore wind parks in the Interconnected System 98 9%
Onshore win parks in the Noiinterconnected Islands 98 9%
{YIFtt KeRNRBLRZGSNI X oa? 100 9%
{YILif KERNRLIR2oSNIBH oa2 YR X mMpa? 97 9%
Solar PV < 0.5MW 1,1 * wholesale electricity
[Rooftop solar PV installations are regulated by special legislation and hence excluded fron] market price of the previous| -
present briefing. calendar year
{2f I NDt+ x ndpa?z Competitive bidding -
.A2YFaa 02N oA2fAljdzZARaAay FTNRY UKSNXYIf LINE 184 9%
urban waste)
Biomass (or bioliquidsktNR dza3 K 3 | & A Fekcldding the bjpdedtadatdezraction of 103 9%
urban waste)
Biomass (or bioliquids) from thermal processing y Of dzRAy 3 3 aAFAOF G A 162 9%
(excluding the biodegradable fraction of urban wegst
Biomass (or bidjuids) from thermal processin@cluding gasification) > 5 MW 140 9%
(excluding the biodegradable fraction of urban waste)
[FYRFAEE 3Fa FYR 0A23lFa FTNRY FylFSNROAO R 129 9%
2MW
Landfill gas and biogdrom anaerobic digestion of the biodegradable fraction of urban waste

106 9%
2MW
Biogas released from anaerobic digestion of biomass (energy crops, rural waste and residy|
~ e, 225 10%
SUO®PL X oa?
Biogageleased from anaerobic digestion of biomass feyecrops, rural waste and residues,

204 9%
etc.) > 3MW
Solar thermal without storage systefanless bioliquids are used, in which case see above) 257 9%
Solar thermal with storage system (minimum two hours)

S : . 278 9%

(unless bioliquids are used, in which case above)
DS20KSNXIFf LRsSNI X pa?z 139 10%
Geothermal power > 5MW 108 10%
Other renewable energy technologies 90 10%

Table31: Reference Tariffs of Law 4412/2016, Table 1 of Article 4.1(b)

In fact, he new scheme is designed to support eaue based on cost reflective, markeased
Operating Aid, which will ensure that both phenomenawércompensatiorandundercompensation
of power production from RES and HECHP are minimized. A techysplegyicSliding Scale Feed in
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Premium (FiP) wilbe added as a premium, to the revenues received by the RES producers, through
their participation in the wholesale electricity market, for the relevant Operating Aid to reach an
acceptable level of support, measuragainst a Reference Tariff (RT) perewable energy technology.

The RTs will be initially administratively determined for all technologies and from 2017 will be set
through competitive bidding for most producers, on a projbgtproject basis.

As from 1January 2016, all RES and HECHP povesmtspthat commence (commissioning or
commercial) operation in the interconnected system, participate in the electricity market, and are
included in a support mechanism in the form@®@perating Aicdbased on aifferential Compensation
Price(Sliding Premimn), for the power they generate and inject into the interconnected system. The
Sliding Premiuns expressed in a monetary value per measurement unit of the generated power that
is injected, and which is cleared, &dl and its transactions are settled mauy, in accordance with
Article 5 of the Law.

TheSliding Premiunshall be calculated monthly, as the difference between on the one handRihe
applicable forthar / 2 y G NI O & (Re@d in5Pkefhitin® CaBtyPi®E€), and on the other hand,

the Spedal Market Price for Renewables (SMPRE®B)he specific RES, or HECHP technoleigy= RT

¢ SMPRESThe FiPCs are signed between the producer and#&iePERor the power generated from

RES and HECHP plants urfticle 10 of the Law, and which is tfefd per RES and HECHP power plant
technology and category, or per RES or HECHP power plant, in case this results from the conduct of
O2YLISGAGAGS LINRBOSaasSaz Ay 9dz2NE LISNI Yaeddifféeréntiyi K2 dzNJ 0 ¢
for intermittent (i.e. wind power, solar PV and small hydro power plants) and-intermittent (i.e.
biomass, biogas, geothermal, solar thermal including storage facilities, and highly efficient co
generation of heat and power plants) rewable energy projects. The type and temts of the FiPC, as

well as the conclusion procedure, will be set out in a Ministerial Decision on the propd3ARFEP

and the opinion of the Greek Regulatory Authority for Energy. The duration of the Opefadinsg) 20

years for all RES and HECHthelogies, apart from small rooftop PV installations up to 10 kW and
CSP installations for which the duration is set to 25 years.

The auctioning procedure, which includes an electronic submission of applicatidrtiseinevaluation

by RAE followed by aelectronic auction, is innovating, transparent, simplified, valid and reliable

process, is regarded as best practice by many European coumthiesnnovative electronic procedure

of bidding procedures on RES antdRCpower plants was of the Yankee Regeasction type and was
O2yRdzOGSR Ay Gg2 LKIFIasSay 2ytAyS adomyYAidaaizy 2F GKS |
the auctions on the same custom developed platform for all the relevant categories of tfeeo

Early 2018 RAE's Opinion to thénltry of Energy included the following to which:

1. Theinstalled power set which can be auctioned through competitive tendering procedures for
the years 2018, 2019 and 2020, within the limits of foBowing Table, within which RAE
announces the auctionegower per competitive bidding procedure according to par. 5 of
article 7 of Law 4414/2016:
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YEAR| TECHNOLOG Maximum Auctioned Capacity (MW)
PV 300 (July & December)
2018
WIND 300 (July & December)
PV 300 MW (July & December)
WIND 300 MW (aly & December)
2019 PILOT
COMMON 400 MW (April)
COMPETITIVH
PROCEDURE
PV Remaining capacity of PV technology of 2019 plus 300 MW
WIND Remaining capacity of Wind technology of 2019 plus 300 MW
202
020 COMMON 500 MW
COMPETITIVHE
PROCEDURE
Total Capacity the 2,700 MW
auctioned between
2018- 2020

Table32: Electricity Generation per Technology type and Auctioned Power

At least one competitive tendering procedure will be conducted per technology per year by 2020, at
least two comnon pilot competitive procedures by 2020 and, figallat least one competitive
procedure per region in the period 202019 for cases A to D of article 5 of the no. 184573/13.12.2017
(Government Gazette B4488/19.12.2017) of the Environment and Energytivlinis

In 2018six @) RES auctionsere held in Grece

Three competitive bidding procedures for RES projects were conducted on July 2, 2018 for three

categories of projects as set out in RM&ecision No. 321/2018. Specifically: The first auction was hel

F2NJt+a $6AGK AyadlftSR OFLIOAGE 2F tt+ X ma2z (KS &
X Hnaz2 yR (GKS GKANR F2N 2yaK2NB GAYyR LEB®BSM adl GA2
50MW. The maximum auctioned capacity for the first catggwas set at 70MW. The starting bidding

LINKAR OS 41 a ef §pkaS KESHXMBY OS t NAOS&a NIy3ISR FTNRBRY € 71
gSAIAKGSR | @SNI 3S LINX CiBal aadiicned caacityyodenating aidn Kne first K S

category amounted to 532 MW while the auctioned capacitthat was granted operating aidias

53.48MW. The maximum auctioned capacity for the second category was set at 230MW. The starting

6ARRAY 3 LINRAOS 60/S ew §MENBIKES stkMESSa NI y3ISR FNRBY € ¢

tKS 6SAIAKGISR | gSNI 3S LiNalabSionédlcapacity thatovaschosea to féabivet K S

operating aidin the second category was amounted 38.40 MWwhile the auctioned capacitihat
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was chosen to receive operating aid was 52.92MWie maximumauctioned capacity for the third

OFrGS3a2Ne ¢l a aSi 4G onna2d ¢KS aidlINIAy3d 6ARRAY3I LN
N} Yy3ISR FNBY € cydmykaz2K (2 € TNOPIKaREK ¢t yYRPOKSK 8 SK ¢
finalauctioned capacitjor the third categoryamounted t0176.39 MW and the auctioned capacity that

was chosen to receive operating aid wia®.93 MW.

The rest three competitive bidding procedures for 2018 for RES projects were conducted on 10

December 2018 for three categories of projeatsset out in RAE Decision No. 1026/2018. Specifically:

The first auction was held for PVs with installed capacfty ot t + > wma2 > (KS aSO02yR ¥
AyadlrttSR OFLIOAGE 2F wma2 f tt+ X Hna2 FYyR GKS GKAN
capt OAlé 2F oa?2 f t2Lb5 X pna2d ¢KS YIEAYdzY | dzOGA2y S|
90MW. The starting bidAy 3 LINAOS 4+ a € ymdrmka2KI gKAES (GKS w
coka2K (2 € cyoddppkaz2 K YR G§KS ¢SAIKfindauctiondiS NI IS LINA
capacitywas 61.95MWvhile thecapacity that was choseno receiveoperating aidn the first caegory

was amounted to 61.94MWThe maximum auctioned capacity for the second category was set at

Manna2® ¢KS adFNIAYy3d O0ARRAY3I LINAOS 41a& € TMOPMKaz K3
coka2K (2 € tTmMdPpPmkaz2 K | yR (KS gETHhaksilit &fthead&ion 3S LINK O
for the second category of projects, have shown a distortion of competition. This was caused fifteen

projects who had failed to submit bids and consequently their-participation in the competitive

process which resulted time manipulation of the results of the auction, in violation of the 75% rule for

competition. For this reason, RAE with the Decision No 1230/2018 announced the cancelation of the

auction for second category. The maximum auctioned capacity for the thiregoat was set at

HHMpa2 ® ¢KS adGFNIAYy3d O6ARRAY3I LINAOS 461& € TdhITTKAa?2K?
ppka2K (2 € cpXoTka2K |yR GKS ¢SA3KifindactionelSNI IS LINR
capacityfor the third category amounted to 160.¢MW while thecapacity that waselectedto receive

operating aid was 159.65 MW.

The main conclusions of the RES Auctions in Greece can be summarized as follows:

The whole process was innovative, simplified, transparent, valid and reliable.

A specifionline plaform was modified according to the decisions of RAE.

Achievement of significant reduction in prices.

The minimum level of competition 75% drive to a significant reduction of the prices (July 2018

& December 2018)

There were no problems understdimgand @ Ay 3 G KS | LILJX AOF GA2ya RdzZNRy 3
The "virtual auctions" solved any questions about the procedure of the tenders.

b2 YA&AGEF1Sa Ay LINIAOALI yiaQ NBIAAGNI A2y LINR O
supporting documents inhe onlineplatform.

The electronic submission of the applicatiohsThis made possible the immediate beginning

of the evaluation of applications by RAE, by significantly reducing the time which would be

required under any other conditions

Approximately 1006 of the aictioned Capacity was covered according to the tender

procedure

All selected candidates comply with the Rule of 4% about Performance Guarantees

All the Projects connected to the grid according to the timetables of the proclamation.

To o DoPo Do Do Io Do

o I

3.5.5. RES Financing

Severalnstruments are in place to support the financing of RES, including a revenue from the operation
of the day ahead market, a revenue from the market clearing and settlement procedures of the day
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ahead market, a revenue equal to the average vaeatast ofconventional Generation units (this is
important especially for NIIS), a revenue from the energy cost a revenue for CO2 emission rights and
Levy on CO2 emission of conventional generation units.

In 2016 RES account appeared an estimatigfitit of 238.48million Euro. However, in 2017 RAE with

its decision on 22 December 2016 (621/2017) proceeded to amendments on the methodology of the
calculation of RES Levy. More specific, RAE reallocated the cost of RES Levy financing among the
different categories of 2 Y & dzYSNAR 01 X a+3X [+0®d ¢KAA NBIfft20FGA2Y
42.49 million Euro in the end of the year 2017 and a surplus of 191.24 million Euro in the end of the

year 2018.

'YAG tNAROAYy3a
Customers Classification RES L/ in 2017 | RES Levy in 2014 Change (%)

(Charge per unit | (Charge per unit

ekaz2 Kby ekaz2Ko
HV 251 2.47 -1.59%
MV >13GWh 2.51 2.47 -1.59%
MV <13GWh 9.76 8.60 -11.89%
MV Agriculture 9.71 8.78 -9.58%
LV Agriculture 1047 9.39 -10.32%
Households LV 2477 22.67 -8.48%
Other LV 27.79 26.08 -6.15%

Table33: RES Levy Change of Unit Pricing and percentage change2@0D8)7

2017 2018
Total Revenue (in million euros) 2,132.91 2,020.61
Day Ahead Market 48561 583.51
Market Clearing andeftlements 10.60 8.08
Average Variable Cost of Generation 21.96 54.91
Average Variable cost of generation (NIIs) 123.82 141.61
RES Levy (ETMEAR) 888.92 631.09
Energy Charge (Suppliers) 411.46 237.93
Levy on CO2 32.77 29.81
CO2emissionRights 151.86 328.34
Other (licences fee) - -
Total Expenditure (in million euros) -1,848.74 -1,871.87
Account Balance (end of year) 284.17 148.75

Table3dy w9{Q CAylyO02083 ! 002dzyi o6HAMT

According to the Law 4001/2011 article 14/3AEhas the authority to monitor RES accounts and to
proceed to amendments on the methodology of the calculation of RES Levy (ETMEAR). In December
HaMcXE w! 9 GF1Ay3a AyhG2z O2yaARSNIGAZ2Y (GKS NBLER2NISR w¢
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toredlod (& GKS O2ai 2F wo{ [S& FY2y3a (KS RAFFSNByY
621/2016). 2017 was the year when the Special Account for RES ceased to be deficient mainly as a
result of interventions and measures received the previous year.
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The Methodology for calculating the Suppliers Chafgey (n u),nas determined by no. 334/2016
Decision of RAE, aimed at effectively implementing the piavssof the sukcase (bb), case (a),
paragraph 3, article 143 of Law 4001/2011, in order to tackle a structural weakness of the market, in
the sense that te way of RES/CHP participation to the Bdnead Scheduling (DAS), leads to the
formation of an SMPwhich is lower than the price that would have been formed if RES did not
participate to the DAS.

However, RAE in the framework of its responsibilities fonitoring the energy market (Articles 23

of Law 4001/2011), found that the amount of the Sup@i€hargef( v n v) Webit was specifically
formed in the first half of January 2017 at particularly high levels mainly due to the increased levels of
load requirements. For this reason, the Authority with the no. 31/20.1.2017 decided to introduce, in a
transtional ard restricted time frame, a maximum limit on the obligation to pay the Suppliers Charge

(vnynt
3.5.6. New RES legislation

There were three important legislativiaitiatives undertakerin 2018asLaw No 4512/2018, Law No
4513/2018 and Law 4585/2018ere adopted

In the context of the reorganization of the Greek electricity market, in line with EU rules for the
completion of a single European energy market, the Greek government adopted the L&4N20QL8

in January 2018 which, inter alia, amended the Law 442532 This law made a significant change in
the structure and the operation of the Electricity Market Operator (LAGIE SA). Specifically, the law
provided for a special procedure under whichet Electricity Market Operator transferred its
responsibilities fothe operation of the existing energy market to the Hellenic Energy Exchange S.A.

84

C



(HEnEX S.A)). The responsibilities transferred to HEnEX S.A. include, inter alia, the following tasks:
carrying out the DAS, scheduling electricity injections into the maielectricity network as well as
electricity absorptions and the calculation of the SMP. After the transfer of the responsibilities, LAGIE
S.A. was renamed to Operator of RES and Guaramte®rigin (DAPEEP S.A.) and it is responsible, inter
alia, for e conclusion ofOperating aidcontracts as provided under the Law No 4414/2016, the
recovery of revenue from the contracting producers of RES and CHP power plants to cover its operating
andinvestment costs, the submission bids for the amount of energpeeted to be injected into the
national electricity system by the Roof Photovoltaics network and the RES and CHP power plants under
the provisions provided in the Article 12 of Law 3468/20061 the Feedn-Tariff operating aid
contracts regulated by thericle 10 of Law 4414/2016, as well as the management of the RES Special
Account.

The law No 4513/2018 created a specific regulatory framework for the establishment and operation of
the Enegy Communities, with special emphasis on RES. In this regarGy¢leé State gave particular
incentives to Energy Communities such as the priority management of their applications for the
production licenses and the environmental licensing of their ptsje€ertain categories of projects
(wind and photovoltaic power ations, of Energy Communities were also exempted from the
participation in competitive tenders. In addition, Energy Communities were exempted from the
obligation to pay the annual fee to nmaain their production license under the Law 4152/2013 and
their guarantee fee obligation for the acceptance of the fibalding connection offer to the network

was halved. Finally, power plants of installed capaggiyto 1MW, operated by Energy Commues,

may participate in the current Né¥letering scheme.

The Law 885/2018 brough&boutthe following significant changes in the field of RES:

The Paragraph 1(a) of Article 3 of the Law 4585/2018 waives the exemption of large photovoltaic power
plants, over 20MW, to submit the special charge levy to RES producersgifight of the two joint
competitive tender procedures for wind and photovoltaic power plants. In addition, this special fee is
also paid by Hybrid Power Plants which is charged on the tmvéom the sale of electricity injected

into the national electgity network or originated from the Controlled Hybrid Power Generation Units.

According to the provisions of the article 4 of Law 4585/2018, as of April 1, 2019, the responsibilities of
IPTOS.A regarding the management of the revenues of the Special &B8nA of the Article 143 of

Law 4001/2011 related to the Special Emissions Reduction Fee (ETMEAR), the Average Weighted
Variable Costs of Conventional Thermal Stations and the Specit¢ [Egriare transferred to DAPPEP

S.A. In addition, the Supplier&«€@ NHS o6f uvnunr 0 GKFG 61 & OKFNBSR (2
Special Lignite Production Fee charged to lignite electricity producers will be abolished starting from
January 1, 208 Article 4 also sets forth the appropriate regulatory framewirlorder to put into

effect the new scheme of reduced charges of ETMEAR starting from 1 January 2019 as required by the
European Commission Communication on State Aid Guidelines for theifinent and Energy (2014

to 2020) (Official Journal of the Europeldnion, 2014 / C200 / 01).

3.5.7. Other regulatory developments in RES
Hybrid stations in Nlls

In 2018, RAE concentrated its efforts in the finalization of a new tariffs framework to encourage
the installment of hybrid stations in Nlls. To this end, with theistaace of an external
consultant for the calculation of relevant cost, issued Opinion 7/2018 to the Minister of Energy
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in July 2018 with specific suggestions regarding the regulatory pseesnef the new

framework.

Total renewal of RES plants

RAE issed Opinion 6/2018 to the Minister of Energy pursuant to par. 19 and 22 of art. 3 of Law
4414/2016 with specific suggestions concerning the terms and conditions for the operation of renewed

RES plants, following which the Minister issued decision 179746(82 n M y
in particular for wind parks.

OhW . Q

NMTMCKHHODM.

Regulatory framework for the installation of RES plants from getbducers through netmetering
and virtual netmetering

RAEsubmitted to the Minister of Energy Opinion 15/2018 regarding ¢benpletion of the regulatory
framework for the installation of RES plants from getiducers through netetering and virtual net
metering, to accommodate mostly for the new provisions @wlL4513/2018 for the Energy

Communities.

Study for the developmenof offshore wind parks in the Greek seas

Acknowledging the high wind potential of the Greek seas, and in view of achieving the high RES shares
in the national mix of electricity production, assigned in 2018 to an external consultant the production
of sud study, upon the main conclusions of whielfeasibility study was then conducted.

3.6.

Consumer Protection

3.6.1. Compliance with Annex 1 of Directive 2009/72/EC

Articles 37, paragraph 1, letter n), and article 41, paragraph 1, letter 0), of Directives 2000f&2fire
that the regulator, if necessary, in collaboration with other Authorities, guarantee that their consumer
protection measures, including those imex 1, are effective and applied@able35 illustrates the
implementation status in Greece of the measures set out in Annex 1.

PARAGRAPH 1

LETT.

IMPLEMENTATION STATUS

Customers have a
right to a contract
with their electricity
supplier that
specifies a series of
aspects.

a)

This obligation is covered by th&eEiricity Supply Code, which sets out the informatio
that must beprovided before the conclusion of a contract and the main clauses that
must be included in a contract. The same Code also requires that the customer mu
provided with the contract in durable medium. With regards to the services and the
service quali levels offered, they must be available to consumers through the Serv
[ SH¥tSG 6KAOK Aa Lzt AaKSR 2y GKS { dz
apply if contracted serge quality levels are not met, are not offered by Suppliers.

Customers are given
adequate notice of
any intention to
modify contractual
conditions and they

b)

The Electricity Supply Cedequires that customers must receive 60 days of notice pr
to the application of the modifications to contractual terms, except for price
modifications where customers can be informed with the next bill after the price
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are informed about
their right of
withdrawal when the
notice is given

change. In any case, customervédhe right to withdraw from the contract at no cost
if they do not agree with the new terms.

Customers must
receive transparent
information on
applicable prices and
tariffs and on
standard terms and
conditions in respect
of access to and use
of electricity services.

<)

The Electricity Supply Code stipulateattbontracts must contain a section which clea
summarizes the costs borne by customers for the supply of electricity.

Customers are
offered a wide choice
of payment methods.

d)

This oblig#ion is derived from the Electricity Supply Code with &laielitional term that
at least one payment method offered by each Supplier must be cost free

General terms and
conditions shall be
fair and transparent,
and given in clear,
comprehensible
language Customers
shall be protected
against unfair or
misleadingselling
methods

d)

¢KS 9t SOGNROAGE {dzldl & / 2RS
gAGK Ot ASyidaée GKIG O20SNJI k¢
Code of Contact based on at least the above referrenkciples.

Customers are not
charged for changing
supplier.

e)

Supplier switching is free of charge according to the Electricity Supply Code.

Consumers benefit
from transparent,
simple and
inexpensive
procedures for
dealing with their
complaints.

The Electricity Supply Code stipulates that Suppliers must operate a Consumer sef
department that handles customer complaints according to at least the minimum
a{dFyRINRa 27T QGrlvdeifads 4 sépnte settighfof the @aifitten
complaints / enquires must receive a first or final response within 10 working days.
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Consumers benefit
from information
about their rights
regarding universal
service (electricity
customers) of their
right to be supplied
at reasonable prices

9)

¢KS NBtSOIyil AYyT2NNEGA2Y T2N 02y adzy SN

(www.rae.gr)

Consumers can have
at their disposal their
consumption data
and shall be able to
allow anyregistered
supply undertaking
to access, by explicit
agreement and free
of charge, their
metering data

h)

Consumers are adequately informed of actual consumption, quarterly or every four
months through their bills. In addition, an application fornavgil 6 f S | G K
site and/or customer service centers, to request for historical consumption data.

Consumers receive a
final closure account
following any change
of supplier, no later
than six months after
the change of
supplier has taken
place.

Energy Suppliers are obliged to issue a final closure account, within 6 weeks after
contract termination/change of supplier.

PARAGRAPH 2

Member States shall
ensure the
implementation of
intelligent metering
systems that shall
assist

the adive
participation of
consumers in the
electricity and
natural gas supply
markets

In the electricity sector, the timeframe for the rallit of smart meters is set by Law no
4001/2011 for the replacement of at least 80% of old meters by 2020.

Table35: State of implementation of measures set out in Annex 1 (Directive 2009/72/EC)
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3.6.2. Ensuring access to consumption data

AAAAA

aAyAaldSNAIE 5SOAaA2y Lzt A&aKSR Ay Dh+ DITSGGS . Q y+

settlemert of DSOr S| A dzZNBYSy (G aé¢ 0 NBIldzANBa (KFd GKS 5{h Ydaidx
least every 6 months. In practice, the frequency of recording consumption data is every four months.
Consequently, small consumers are informed about their actual copgom at least every four

months through their Suppliers bill. Furthermore, consumers can have access to historical consumption

data through a simple application registered to their Supplier.

3.6.3. Consumer empowerment - The Price Comparison Tool (PCT)

On the lasis of Hropean practice, principles of transparency, accessibility to information,
independence and consumer protection, the consumers should be able to choose Suppliers of
electricity and gas on the basis of objective and comparable data on the seihigesffer in order to

the best choice for them. These choices can be ensured by the creation of a comparison tool, an internet
application, that will enable the proper monitoring and comparison of the products offered by the
Suppliers and the retail engy marketprices (electricity and gas).

These can be ensured by creating an independent price comparison tool, i.e. an online application of
special purpose that monitors and compares the prices and the products of the retail energy markets
(electricity and naturd Gas). This price comparison tool is intended to facilitate the provision of
information and to allow final consumers, as far as feasible, to independently assess the cost of the
supply and the choice of supplier.

This effort is also part of the monitognof the functioning of the retail market and the better
information of consumers and is in line with the requirements of Directive 2009/72/EC and of the
guidelines specifically adopted on this subject (Guidelifgsamd Practice on Price Comparison Tools
Ref: C1ZCEM54-03 10 July 2012). According to the guidelines, the creation of an energy price
comparison tool is a good practice and an important means of transparency of consumer transactions
with electricity ard gas providers, which enhances healtbynpetition in the energy sector and is vital

for the further development of European energy markets.

RAE in the context of its competences, under the provisions of articlezt227 and 49 of law
4001/2011 and artile 7 of the supply codes to customersr(fas GAZETTE B ' 1969/2018 and for
electricity FEK B3B2/2013 respectively, as applicable) and, taking into account the provisions of
Directive 2009/72 and the guidelines, focused on the creation of a fullyifurable a price comparison

tool for eledricity and gas, which started as a process in the last quarter of 2018 and is expected to be
completed after the end of the 2nd semester of 2019.

In fact, RAE is developing a web application in order to monitorcantpare all the available products
of the Retail Energy Markets (electricity and natural gas). This application is separated in three distinct

FNBFa FyR SydAaAdAaAsSay o ! NBIF 'Y /2yadzySNBEQ LER2NIFE oh
can be inbrmed for all the available data offerél@ & dzLJLX A SNAXZ 60 ! NBF .Y { dzLJLX A

{dzZLILX ASNEQ NBIAAGNI GA2YKARSYGATAOIGAZ2Y YR RIGE Sy

area, where Regulator can monitor and manage areasBA &
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This tool is designed to reflect ammbmpare as fully as possible, on the basis of the principles of
transparency, accessibility, completeness of information and independence in updating, the overall
estimated cost of the Competitive part of the invesgcoffered, while also calculating theroesponding

cost of the regulated strand related to consumption and use of energy. This price comparison tool is
targeted to the electricity lowoltage small customers, and domestic and commercial customers of
natural gas as defined in article 3 of thespective supply codes.

3.6.4. Quality of DSO Services

Another key direction of RAE was related to the improvement of the customer services of the electricity
DSO.

100% 12.000
90%
80% 10.000
70% 8.000
60%
50% 6.000
40%
30% 4.000
20% 2.000
10% . l
0% — | — 0
Directorate Peloponnes Central
Athens of po! Islands' Executive
. . el Epirus Greece . -
Directorate Macedonia/ . . Directorate Directorate
Directorate Directorate
/ Thrace
. n-time 98% 100% 100% 100% 99% 100%
mm Delayed 2% 0% 0% 0% 1% 0%
Total 11.237 4.381 7.113 2.819 1.536 1.875

Figurel7: Response t@GuaranteedConsumerServices byHEDN(2018)

As shown in therigureabove, the DSO reacts within the set periods up to a satisfactory level.
However, RAE, in cooperation with the DSO, has already prepared for the further upgrading
of the guaranteed saces in order for more crucial services to beudeld within them such as

the installation of night time meteetc, and further to implement a system of gradual monetary
restitution in cases of important diversions from the set timelines.

In particular, the results per category of the Guaranteedc®srior2018 isdepicted in the
Figures below:
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90% 40
80% 35
70% 30
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Thrace Directorate
s | n-time 100% 100% 100% 100% 100%
mm Delayed 0% 0% 0% 0% 0%
Total 41 16 11 20 8

Figurel8 Response taomplaints concerning voltage qualtly HEDN@®2018)
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Figurel9: Response to complaints or requests without the need for msmot transition by HEDNO
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Figure20: Reponse to a request with the need for an-time-spot transitionby HEDNO (2018)

3.6.5. Vulnerable customers and Energy poverty

In 2018,the ministerial decisiompublished in theGovernment Gaatte B '242 / 01.02.2018 amended
the categories othe beneficiariesof the Residential Social Tariff (KO criteria for its application
and thediscountgranted

Residential Social Tariff 20£12018 Economic crisis Program
Number of Total Energy

Year Number of customes Total EnergyTWh customers (kwh)
2011 247,666 548
2012 250,568 404
2013 4123883 1,582
2014 522760 1,251
2015 656,834 1,815 70,002 232,886,076
2016 578,311 1,549 46,562 244,020,079
2017 693,487 1,651 NA NA
2018 471,706 0,999 NA NA

Table36: Number of customers and total consumptioResidential Socigriff 2011¢ 2018

3.6.6. Handling of consumer complaints

Consumers can submit enquiries and complaints to RAE in writing through persdrtal thisioffices,

by sending an email tofo@rae.gr by post or by fax. They can alsontact the central telephone
center of the Authority for simple information enquiries. Particularly complex enquiries are sent in
written form.
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RAE alstason itswebsite an online form for consumer complaints and enquires which can be filled
andautomatically sent to RAE together with all necessary attachments.
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Figure21: Consumer Complaints submitted to R@H142018)

The total number of reports submitted to the Authority #018, amounted t04681, significantly
increased (by approximate2,18%) compared to 207, reaching the highest level of the last decade.
The activation ofnanyalternative electricitysuppliers, but also the increased recognition of RAE in the
majority of consumers were the main factors that have contributed to the intensity and the range of
reporting activity.
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= Connection to the grid
= Metering
= Quality of supply

6% 2% Unfair commercial practices
3%

3% ‘ = Contracts and sales
\\ = Activation

4%
/—
. 7%
\’ = Disconnection due to late

payment or non-payment

, = Invoicing/Billing and debt
collection
1% = Price/tariff

7%

= Redress
= Provider change/switching
m Customer services

= Other
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In 2018there is a relative reduction in complaints about consumption meters in comparison with the
data from 2017 (from 18.5% to 11%). For many years, the main subject of complaints remains the
analysis and explanation of the consumptibitis @0%) even though his percentage was lowered
compared to 2017 where the complaints about consumption bills were around &Ofhe total
number.
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