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1. Introduction

Apostolos G. Gkizas

Dipl. Electrical Engineer, Technical University of Patras
MSc. in Energy Production and Management, Technical University of Athens

Current Post (since 2013): RES Department, Greek Regulatory Authority for Energy (RAE)

A

Production license a p p | i ¢ evaluatoom fordVind farms focusing on technical issues (mainland and on
non-interconnected islands). Monitoring of their development, granting of production | i ¢ e @ammeadnénts
and revocations

Participation in R A E &Verking Group regarding the Reformation of Greek RES Market in accordance with
the i E Btate Aid Guidelines for Environment & Energy 2014-20200

Participation in the Ministry of Energy & Environment Working Group for the setting out the legal framework
concerning the development of small Wind Turbine applications

Participation in projects regarding the penetration of RES projects in the Hellenic Electricity System.
Cooperation with TSO (ADMIE), DSO (HEDNO) and the Market Operator (LAGIE). Saturation issues in
mainland and non - interconnected Grids concerning the large scale implementation of RES projects.

Previous Working Experience (2004 - 2013): Private sector

A
A
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Development of Greenfield RES Projects (W/F and PVs), Techno-economical analysis of RES Projects
Maintenance and Construction of Distribution Networks, Construction & Operation of Thermal Plants.




1. Introduction¢ National RES targets

U Adoption of EU Directive 2009 28/EC regarding the European Union
Member States REStargets (20-20-20) and REStreatment (connection
iIssuesdispatch,financing)

U Thistrend basedon recent Commissiomnnouncementswill be extended
to 2030 27% RE$enetrationat Communitylevel

U In Greecebasedon the aboveECDirectivethe target setfor 2020is 18% of
RE$enetrationin the energymix

U Neverthelessthe GreekState has set even more ambitioustargets (Law
385272010 upto 2020

20%iIn total in the GrossEnergyConsumptiorof which
V 40%RESenetrationin the GrossElectricityConsumption
V 20%RE3enetrationin the heatingsector

V 10%in the transportsector




1. Introduction¢ National RES targets

U Ministerial Decree19598 2010 lays down individual targets for installed capacity
per technologyfor the years2014and 2020 Beloware presentedin comparisonto
the installedcapacity:

Sources: Eurostat, Lagie
Installed Capacity per RES Technology

3000

2500

Technology Installed capacity target in MW
2014 2020
Wind 4000 7500 o

SHPP (P<15MW) 300 350
PV 1500 2200

JJ.I]”“”qullll.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

mSmall Hydro . 56 60 62 69 89 | 116 132 158 183 197 206 218 220 220 223 223 1231

BWind Farms 226 | 270 | 287 | 371 470 | 491 749 | 846 1022 1171 1298 1640 1753 1809 1978 2091 2370 2451

PVs 0 1 1 1 1 1 5 9 12 46 | 202 | 612 1536 2579 2596 2604 2604 2604
H Bio 1 22 22 22 24 24 24 39 40 40 41 45 45 46 47 51 58 61

U The target of PVsfor 2020 (2200 W) is already met as there are 2604MW in
operation(hugeincreasen the years2012and2013. In all other technologiesthe
realizationof the projectsis belowthe targetedvalues
PAE

MW




1. Introduction¢ National RES targets

A The RES development in Greece : a) Installed capacity & b) Produced electricity

Installed Capacity per RES Technology U PVshold the first position regarding
| installed capacity (48.7%) and WFs
w0 N comesecond(45.8%).

6000

4000

“* 0 On the other hand, wind farms

z d the bi t part of RES-E
g s produce the biggest part o
. Energy (48% and PVscome second
45.8% (42(y0)_
1000
4.3%
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 L
u Bio 1|22 22 22 24 24 24 39| 40 40 41 45 | 45 46 47 51 58 61 Sources: Eurostat, Lagie
PVs 0 1 1 1 1 1 5 9 12 46 202 612 1536 2579 2596 2604 2604 2604
B Wind Farms 226 270 287 371 470 491 749 846 1022 1171 1298 1640 1753 1809 1978 2091 2370 2 E p d d RES T h |
W Small Hydra 56 60 62 69 82 89 116 | 132 158 183 197 206 218 220 220 223 223 nergy Froaucead per echnology
900
800
2%
700
600
42%
o 500
Z
LK) 400
u Average CFs: WFs 25.5%, SHPS 379
. . 3y 300
48%
200
(0} 0 100
PVsl7.2% Bio 53.5%
0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
W Bio 10.68 10.45 981 15.82 16.45 18.71 16.34 17.78 17.57 18.61 18.89 19.81

Solar 0.07 0.08 0.12 0.12 0.45 4.30 13.56 52.48 14566 | 31368 | 326.04 33531

B Wind 10019 11326 14421 17936 20114 229.63 249.72 28845 332,65 34849 357.04 386.63
mSmall Hydro = 26.09 27.89 3341 25.36 27.94 48.70 65.09 49.99 57.56 66.34 60.28 60.84
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1. Introduction¢ Legal Framework

U Inorderto meetthe bindingnationaltargets,RESunits by virtue of Directive
2009 28/ECenjoyfavorabletreatment in the electricitymarket

V Dispatchingpriority for RESe
V Priorityfor issuingthe interconnectionterms by the DSCand TSO

V Main support mechanismis guaranteedby meansof long term Power
PurchaseAgreements(PPAs)20yrs - 25yrs for CSPand small PVs)with
predefinedFiT

V Possibilityto accountfor investmentgrantsor tax reductions

A Subjectto technologymaturity-penetration
A PVsince2010andwind installationsafter 2013are excluded

U  SimplifiedEnvironmentalicensindg’rocedures
Creationof OneStopShopfor the supportof RESstrategidnvestments

U TransmissiorbystemReinforcementProjectshave been undertakenby the
TSQaiming at the increaseof penetration of REQunits in saturatedareas
Theseprojects are consideredof high national importance and are being
repaidbythe RE$®roducers




2. Role of the Regulator in renewables area & licens

U w! 9Q4 NBaLRyaArAoAftAlde A& 02y OSydNI
U ¢KNBS {01FI3SaQ tAO0OSyaAy3a t N2OSRdAzNB
from Production License, PL)
w! 9Wws [AOSVAAY: w! 9Wa a2yAG2NRAY3 w$
Production Licensé Installation License Operation Licensg
- Issued by RAE - Issued by Ministry of Energy or
- Approval of Preliminary RegionaIyAuthorit);/ & - Issued by the same Body
Scope of Work Analysis - Green light to commence installation 25T il (=100
- 25 years duration works License
- Monitoring, renewal, - Once issued for 2 years with 2 times RS ST
amendment / modification, extension of total 3.5 years operational
transfer are controlled by _ prerequisites: - Duration 20or 25 years
RAE ' - Prerequisites:

Environmental Terms Approval &

: : Interconnection
Ing Interconnection Terms

Contract & PPA

PPPPPPPPPPPPPPPPPPPPPPP



2. Role of the Regulator in renewables area & licens

Uw! 9Qa8 NBalLRyaAoAftAGASEaE NBIFNRAYy3I |
U Evaluationof applicationsfor issueof ProductionLicensgPL)
V The procedure is governed by the & w S 3 dzfoh RESRrgfluction

[ A O SToth& énd,alsoanEvaluatiorL y & (i NX@riuadligsyedon
RABHSs applicable

V 4 application windows (1-10 March, June, September, December)
-> Better control and overviewof the procedure,Overlappingssues

V Applicationsonly by legally constituted and operated companies/
legalbodiesor physicabodiesare acceptable

V Applicationsare publishedonw ! 8 ebpageso that everybodythat
has legal interests to be aware of and to be able to submit his
objectionsto the issuanceof the specificmodification

V Theapplicationsare alsocommunicatedo the Municipalities




2. Role of the Regulator in renewables area & licens

u w! 9e3ponsibilitiegegardingthe handlingof ProductionLicensesnclude

0

Evaluationcarriedout by RAEs basedon 8 Techno- economicCriteriastipulatedin
the RESaw (L 3468 2006 andthe accompaniedRERegulatiorfor PL

Most SignificantTechnoeconomicCriteria/ Parameters

a. Calculatedenergy production on the basisof Wind Potential measurements
carried out by accredited accordingto EN ISO/IEC170252000 or similar (IEC
6140012-1) measuringaboratories

Minimum Requirementdor W/F. CF20%or/and averagé/Nind FarmSpeedé m/sec
b. Financiahndtechnicalcapabilityof ProjectCompanyto realizethe project

c. Limitationsarisingfrom the SpecialSpatialPlanningfor RESRestrictedareas,
wind farmsdensityper municipality)

Issueof PLwithin 2 monthsfollowing the completionof the applicationfolder

Obligation of SPVto securethe ConstructionLicensewithin 30 months period
following the issuePL




2. Role of the Regulator in renewables area & licens

I RAE holds a registry with all the PL issued, amended and revoked publishe
In its webpage and updated constantly.

I For the representation of the RES projects and their mosttap date
significant elements (capacity, wind turbines, SPV, location, licensing stage
etc.) a venhelpful Geo- informatics map is being used\w.rae.gr/geo)
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http://www.rae.gr/geo/

2. Role of the Regulator in renewables area & licens

A Information published per project in the Géaformatics map

A The user can download and print a Certificate of his project and use it in
the next steps/stages of the licensing procedure

Feature Info Window -||% Feature Info Window: Wind Power Stations - Under Evaluation |

Attributes Map Geometry Attributes Map Geometry

Atribute Value Projection: EPSG:2100
A 00096 X ¥
Company POKAZ AIQOAIKH QPAKH AEBE
| . . =@ Component:1
AM AA-DO111
Watt BONUS 504847.971 4216845.911
- 13 505062.522 4211444.679
Cursor Diameter 62.0 506306.906 4211444.094
Pillar Height (Mull) 506306.906 4212169.382
Status Code 1.3 500940.723 4212191.146
Status ALETA AETTOYPITAZ 209877.397 4215328.739
Comments 24 AT 207246.262 4216852.092
Identifier 23842
Municipal Unit KEXPOY
(Kallikratis)
Municipadity APPLANIDN
(Kallikratis)
Prefecture Unit POAOTHE
(Kallikratis)

L = ==
Prefecture AN. MAKEBONIAE & OPAKHE <= Print Certificate

(Kallikratis)




2. Role of the Regulator in renewables area & licens

A Wind potential map of the Country at heights of 80, 100 and 120m based o
measurements from 123 wind masts located all over Greece.
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2. Role of the Regulator in renewables area & licens

i Forthe monitoring of the LINR2 2 @dgiesseach developermust submitto RAE
everysixmonthsProgresReports,where the investorpresentsthe progressthat it
wascarriedout duringthe lastsixmonths

I In thesereports, the investor must make clearto RAEwith tangible data, that he
hasundertakenall necessanactionsin line with the legalframeworkfor the timely
developmentof the project

I Intention of RABES to developa systemsothat the ProgressReportsare submitted
electronicallyfor easierand swifter control.

I In casethat the investordoesnot showthe progressit is neededand stipulatedby
the Law,RAEsetsout a relevantdecisionwhere asksfor justificationsregardingthe
delayin the progressof the project

I Lackof reasonablejustification drives to revocation of the license by virtue of
specificRAEecision

I Ontop of that, RESnvestoris chargedwith a fee (1.000c/MW) per year for the
delayin the developmentof the projects(3 yearsfollowing the issueof PLfor W/Fs,
1 yearfor PVs)

PPPPPPPPPPPPPPPPPPPPPPP



2. Role of the Regulator in renewables area & licens

I The production licensescan be amended/modified followed a specific
application by the project owner submitted to RAE The application is
accompaniedwith all the relevant data modified (for instanceproject lay
out, financing transferetc.). ThesameRegulations applied

I CurrentRESituationin Greeceasregardsprojectswith andwithout PL

PPPPPPPPPPPPPPPPPPPPPPP

: : . : RES Plants in Operation
RES Plants with PL RES Plants in Operation With PL With & Without PL
p= Number Power (MW) Number Power (MW) Power (MW)
Technology

W/F 1132 23,911.8 207 2,052.8 2,179.3

PVs 922 4,284.9 249 678.3 2,603.7
Small Hydro 433 976.3 105 219.8 223.4
Geothermie 1 8.0 0 0.0 0.0
Biomass 88 388.8 7 44.2 52,2

SCP 82 442.2 0 0.0 0.0

Hybrid 20 463.6 0 0.0 0.0

Total 2,678 30,475.60 568 2,995.16 5,006.40




2. Role of the Regulator in renewables area & licens

U Apart from the aforementionedlicensingand monitoring role, RAEhas alsoto carry out among
othersthe followingtasks

V  Approvalof all TransmissiorSystem Distribution and Market Codeswhere the participation
of the RESunitsin the marketis clearlydefined

V  Calculatiorof the RESevyfor the remunerationof RE$roduction

V  Settingof terms and conditionsregardingthe interconnectionof RESunits to the grid (unit
costs,procedure,monitoring)

<

Carryingout the auctionsfor the remunerationof new RESunits

<

Settingthe frameworkfor the repaymentof TransmissiorSystemReinforcementProjectsfor
the connectionof RES$rojects

V  Adviseandsupportthe Ministry of Energyregardingthe:
a. Reviewof the RESunits remuneration(Referencerariffs)

b. Setting of the new framework concerningRESapplications(net metering, operation of
hybrid projects,operationof aggregatorssmallWind Turbines)

c. Revisiorof the existingPPAs
d. Submissiorof the new RESupportschemeto Commissiorfor approval

U BasicPrinciples Non discriminationand equal treatment of all participants,public consultationin
allthe changef the existingframework, publicityandfrequently update of all information




2. Role of the Regulator in renewables area & licens

U In general, RAEhas taken over the majority of the tasks of the European
Reqgulators

Example of

NRA's role Member States

Overseeing/ managing the FIT scheme and/ or AT, GR, FI, HR,
setting the level of FITs HU, LT, MT

Overseeing financial flows linked to the funding |DE, FR, SJES, HU
of the RES scheme and GR)

Setting the level of the RES levy/contribution |FR, GR, LU

Overseeing the levy determination process DE, AT, GR

AT, DE, GB, SE
SI,LU, GR

Running registries of RES installations

Checking the eligibility for exemptions of the

funding scheme FR, HU, LU, NO

Managing the system for the guarantees ol

origin and disclosure of electricity AT, ES, HU, LU

Source: CEEF




3. Remuneration of renewables & market deficit

U Before 2006 a uniform price for all RES linked with MV electricity tariffs was
(~6&/MWh)

0 Law 3468/2006 introduced technology dependé&inisand special RES licensir
procedure, which where inflated

Technology Non-
Interconnected
Islands

Wind onshore T3 84,6
Wind offshore 90

SHPP 73 84,6
P<15MW

PV P<100kW 450 500
PV P=100kW 400 450
CSP P<5MW 250 270
CSP P=5MW 230 250
Other 73 84,6

U L.3734/2009 introduced graduklTreduction for PVs due to théapExiecrease
of this technology. Nevertheless, the potential decrease was underestimatec

U 18-36 months from PPA to electrification otherwiB& at date of electrification




3. Remuneration of renewables & market deficit

Date of PPA 1.S. I.S. N.LL N.LL
P<100kW P>100kwW P<100kW P>100kW

Feb-09 400,00 450,00 500,00 450,00
A The main target was Aug-09 400,00 450,00 500,00 450,00
at the end to set the Feb-10 400,00 450,00 500,00 450,00
PV values as a Aug-10 392,04 441,05 490,05 441,05
function of th_e Feb-11 372,83 419,43 466,03 419,43
System Marginal
. Aug-11 351,01 394,89 438,76 394,89
Price (market
) Feb-12 333,81 375,54 427,26 375,54
oriented approach)
Aug-12 314,27 353,55 392,84 353,55
Feb-13 208,87 336,23 373,59 336,23
Aug-13 281,38 316,55 351,72 316,55
Feb-14 268,94 302,56 336,18 302,56
Aug-14 260,97 203,59 326,22 293,59
2015 onwards 1,3 x SMP,4 1,4 x SMPy4 1,5 x SMPy_4 1,4 x SMPy_4

N
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3. Remuneration of renewables & market deficit

Technology FiT (€/MWh) Technology FiT (€/MWh)

Wind P>50kW 87.51S Geothermal HT 99 45
99,45 NII
A L. 3851/2010 200, P<1MW
readjusted theFiT Wind P<50kW 250 Biomass 175, 1IMW<P<3MW
scheme for all other 199, PZOMW
, SHPP P<15MW 87.85 LfG 120 P<2MW
RES and abolished NI 99,45, P>2MW
PV capacity distinction csp 264,85 Biogas 220, P<3MW
(P<100kW) 200, P=3MW
CSP-storage 284,85 Other 87,85 IS
99,45 NII
Geothermal LT 150 LfG 120 P<2MW

99,45, P>2MW




3. Remuneration of renewables & market deficit

A New LegislatoryFrameworkin Greece (Law 441409.08.2016) regarding RESoperation &
remuneration

Thenew Lawsetsthe ReferencdPriceso eachRESechnology

Basedon the ECGuidelinesover the StateAid in the sectorsof energyand environment(2014
¢ 2020):

A
A

1.

N

TheexistingFITschemels beingreplacedby a market oriented slidingFIPschemewith the
exceptionof smallRE$lants(WFwith P, . up to 3MW andrest RESvith up to 0.5MW)

RES producers are obliged to submit production forecasts and are entitled to a
managemenbonus/ penaltydependingon their ¥ 2 NS @dcutaicya Q

RES$roducerscanbe representedin the marketmechanism$y aggregators
Tothat end, the LastResortAggregatoiis to be appointed

Thepremiumwill be offered by meansof tendersorganizedoy RAE

Within 2016a pilot tender for 40MW of PVplantswascarriedout by RAE

V Initial Strike Price94e/MWh for PVswith PL,104 ¢/ MWh for PLexemptedPVs(max
20%in total)

V Prerequisite BindinglnterconnectionTermsor InterconnectionContractin force




3. Remuneration of renewables & market deficit
A Reference Tariffs per RES technology set in L. 4414/2016.

Technology/ Reference Tariff | Technology/ Reference Tariff
Projectcategory (exk rwWh) Project category (e/r Wh)

Wind farms 98 Landfill ga$*>2MW 106
Sm. Hydrd fMWe 100 BiogadP<3MW 225
Sm. Hydrd >3MWe 97 Biogas>>3MW 204
Blomasg excluding 184 Solar thermal without 057
gasification P<1MW storage

. : : Solar thermal with
Biomass including

gasificatiorP<1MW 193 storage (min. 2 hours) 278
?II\;J\TViTDS<5MW 162 Geothermak Xp a 2 139
BiomasdP<5MW 140 GeothermalP>5MW 108

Landfill gag*<2MW 129 OtherRES 90




3. Remuneration of renewables & market deficit

Typical Cost and performance parameters for RES projects in Greece

Technology-project category Typical cost and performance
parameters for RES projects in Greece

CAPEX OPEX Capacity
[€/kw) (2 CAPEX) factor (%)

1250 2,7 24.5%
wWind installations in the interconnected system ' ’

AThe Reference Tariffs

Wind installations on the non-interconnected islands

Were Set On the baSiS Offshore wind installations 3300 3,25 35,0%

SHE < 3 MW 1950 2,15% 36.0%

Of the LGVGlIZGCCOSt 3 MW < SHP € 15 MW 1500 2,0% 36,0%

Of Electricity LCOE special Rocftop PV Program iizz i‘z: ij’::
by using the typical project REE

Geothermal stations = 5 MW

plus an internal rate of retur w0 o | o

Geothermal stations » 5 MW

i n th e O rd e r Of 91 O% . Solar thermal stations without storage 3430 2,0% 20.0%

Solar thermal stations with storage (min Z hours) 4700 2.2% 30.0%
Biomass through thermal processes 25 MW 5100 28,5% 50%
Biomass through thermal processes »5 MW 2650 25,0% 50,0%
Gas from landfills and biological sewage = 2 MW 2000 18,0% 60,0
Gas from landfills and biclogical sewage = 2 MW 1700 17,0% 60,0%
Biogas from anaerchic digestion of biomass = 3 MW 4500 20,0% 85.0%
4200 20,0% 85,0%

Biogas from anaercbic digestion of biomass 3 MW

N
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3. Remuneration of renewables & market deficit
A Type of RES (technology and capacity) and support




