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Executive summary =~

The CBAguidelinesprovided by ECand ENTSOGet the generaldirectionsand are the starting point of this CostBenefit Analysis However,Revithoussd_NGterminal is
alreadybuilt, thus the default scenarioqi.e., with andwithout the infrastructureunderinvestigation)are not relevant Therefore,is a needfor atailor-madeapproachbased
onthe ENTSO@ethodologytowardsthe definition of the scenariosandthe quantificationof the costsand benefitsof the socialisatiorof Revithouss&a NGterminal

Tothat end, the counterfactualscenarioof the CBAis consideredwith 0% socializationevel (without projec and the alternative scenariogvariants)are consideredwith
25% 50% 75%and 100% socializationlevel (with project). Multiple alternative scenariogbasedon different socializatiorevels)are investigatedfor assessinghe impactof
different socializatiorlevelsto the welfare of gasconsumers

Thecostof socializations the amountof the requiredrevenueof the Revithoussa NGterminalthat needsbe recoveredfrom domestic,andinterconnectionexit points*

The study is consideredcomplete in terms of the indicatorsexaminedasit incorporatesall monetisedindicatorsrelevantto socialisation(SupplyCostSavingsFuel Cost
Savingand EmissiornCostSavingy while it excludeghe non-monetisedindicatorsfor the reviewof the costsand benefitsof socialisation

The SupplyCostSavingsndicator quantifiesthe reduction/increaseof the overall cost of gassupplyfor flexibility in Greeceand regionallydue to the socializationof the
Revithoussd_NGterminal and is equal to the difference of the total amount paid for gasflexibility between the counterfactualscenarioand a variant scenariowith x%
socializatiorievel

TheFuelCostand EmissiorCostSavingsndicatorshavebeenconsidered however,they do not contribute to the net benefit of the analysisdue to the minor impactof the
socializatiorlevelto the merit order of the wholesalepower marketcomparedto the commodityprice of gas

Underthe baselinescenariosandthe parametricanalysesfor all socializatiorievelsthere is a net benefit, with the highestbeingfor 100%socializatiorlevel Thehigherthe
socializationthe higherthe net benefitbecomes

C Followingthe resultsof the CBADesfaproposesfor the socialisationlevel of Revithouss&o remain at current levelsand specificallyat 50%, although higher socialization
levelscould be justified from the resultsof the study

*since the interconnection exit points also benefit from the Revithoussa LNG terminal. This was also suggested by A(YER af tenConsultation Document for Greece
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° Introduction



5 tailor-made CBA methodology was developed, based on the ENTSOG gu'nd)eling',
calculate the costs and benefits of the Revithoussa LNG terminal socialization

C ACERnitsreportda! y I bf #hé GoasultationDocumenton the GasTransmissioTariff{ i NHzQ2B@BB1LY undertakenin the contextof the
requirementsof Regulation(EU)2017 460, recommendedthat the costsand benefitsrelated to socializationof the LNGRequired Revenueg(from
the useand operationof the Revithoussderminal)to the domesticExitPointsof the transmissiorsystemare further evaluated

C Following! / 9 ve€bénmendation Article 8 of the Tariff Regulationprovidesthat dThe Operatorsubmitsduring the tariff review processa cost
benefitanalysison the contributionof the LNGFacilityto the balancingof the NNGSthe securityof supplyand the facilitation of the entry of new
Shippersn the Greekgasmarketincludinga proposalon percentageof Dispersiorof the RequiredRevenuef LNGServices

C Inthis context,Desfain Nov 2019submittedto RAEa CBAthat justified the optimal socialisatiorievel,basedon whichRAEefinedarithmeticallyin
the Tariff Approval Decisions(RAEDecisions566/2019 10382020 512/2021) the socialisationlevel at 50% for years 2020, 2021 and 2022
respectively

C Art. 20 of the new Tariff Regulationof Desfa applicablefrom the RegulatoryPeriod2024-2027, alsoincludesan obligationfor DESFAo perform a
CBAo justify the socialisatiorlevel Moreover,Para 4 of the samearticle regulatesthat socialisatiorcanbe alsorecoveredthrough P exits

C Basedonthe above,Desfaisrequestedto submitan updatedCostBenefitAnalysisof the socialisatiorlevel of Revithoussdor the period 2024-2027
C Theaimof the studyisto identify, calculateand compareCostsand Benefitsof Revithoussa&ocializatiorwith the viewto justify its level

C To conductthe analysis,a tailor-made CBAmethodologywas developed,basedon the ENTSOGnethodology*, appropriately modified where
necessaryfor the purposesof assessinghe socialisatiorimpactof the regasificatiortariff of RevithoussaNGterminal

* https://www.entsog.eu/sites/default/files/201903/1.%20ADAPTED_2nd%20CBA%20Methodology Main%20document_ EC%20APPROVED. pdf
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for new projects or expansion of existing ones, so ...

C TheCBAdavebeenusedin EUCohesiorPolicysincethe 1990s and becamemandatorysince2000asthey representa standardtechniqueto weigh
anticipatedcapital and operating costsof future investmentsagainstrespectivebenefits over a time period of 20-25 years Theyalsorepresenta
standardapproachfor assessmentsarriedout by the EuropeannvestmentBank

C FollowingRegulation(EU)347/ 2013 a specificmethodologyfor the assessmenbf gasinfrastructure projectshasbeen developedby ENTSOGnH
2015 prior to whichno widely standardizedorocedureon the evaluationof benefitsof natural gasinfrastructureexisted

C The2d ENTSOGBAmMethodology(revisedOct 2018), asthe ECGuideline,is applicableto new proposalsfor the creationof new infrastructureor
for a proposedexpansiorof existinginfrastructure

C TheENTSO&BAmMethodologyis tailor-made for the PClprocessprovidinga crossEuropeancommonmethod for the assessmenbf investment
requeststo be includedin the list of PClprojects and in the EUWide TenYearNetwork DevelopmentPlan (TYNDR)The methodologyis also
followedby anincreasinghumberof EUTSOs

C ENTSO@BAmethodologyaimsto quantify the benefitsand comparethem with the respectivecostsof an investmentdecisionby consideringwo
scenario® ¢ ¢ mnd& ¢ A (i Kn2ednient)before the constructionof the infrastructure
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scenarios and the quantification of the costs and benefits

C Themandateof ACERsto dXusea costbenefitanalysis(CBAYo assessvhetherandto what extentthe terminal has positiveexternalities<that
wouldjustify socialisatioX¢ of costof the Revithoussd. NGierminal

C The CBAguidelinesprovided by ECand ENTSOGan set the generaldirections and should be the starting point as this is an alreadyaccepted
methodology(approvedby the Commissionacceptedby ACERand thus alsoby RAE)howeverRevithoussd NGterminal is alreadybuilt thus the
defaultscenariogi.e., with andwithout the infrastructure)are not relevantto this study

C The ENTSOGnethodologyneedsto be appropriately modified to the scopeof the specificstudy, which is to assessand comparethe cost of
socialisatiorwith the benefitsfrom socialisatiorto the end-consumerdy an existinginfrastructure

C The 2nd ENTSO&BAmMethodologyrequires market modelling and simulation, which, at this stage,is out of the scopeof the present study:.
Therefore there is a needfor the introduction of simplificationsand assumptiongor the quantificationof the benefitsof socialisation

C Abalancebetweencomplexityandaccuracyshouldbe achieved



The CBA indictors included in the ENTSOG guideliegsn total, are split into twq',
categories, monetized and neYiz y SU Al SR X

C Inthe ENTSOGBAMethodology,the benefitsfrom externalitiesof a project are assessethroughthe evaluationof a seriesof indicators
o Four(4) monetized,and

0 Six(6) non-monetized

C Thisstudyis consideredcompletein terms of the indicatorsexamined asit incorporatesall monetisedindicatorsrelevantto socialisationwhile it

excludesthe non-monetisedindicatorssincethey do not allow for a tangible (monetised review of the costsvs benefits Theindicatorsthat were
takeninto considerationin this CBAare the followingmonetizedindicators

0 SupplyCostSaving(SCSMonetiseshenefitsstemmingfrom reducingthe overallcostof gassupply
o0 FuelCostSaving(FCS)Monetisesuel costsavingsrom the consumptiorof gasasopposedo an alternativefuel
0 EmissionCostSaving(ECS)MonetisesCQ costsavingsrom the consumptiorof gasasopposedo an alternativefuel

Total welfare of the scenario with the respective project
4 (i.e., with socialisation)

Total welfare of the scenario without the respective project
4/ _— (i.e., without socialisation, counterfactual scenario)
— Costs of the project (CAPEX and OPEX, i.e., cost of
socialisation)
—> Costs without the project (i.e., zero costs)
Year O Year n
Time

> => (CBA grants a positive result

Monetary unit




X and cover the criteria of competition, market integration, security of supply

sustainability
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Overview of Cost Benefit Analysis methodology




The methodology focuses on calculating the cost of socialisation and the ben
the endconsumers following a sstep approach

Modifications

o[ e

e\%pf

Definethe costsrelatedto the socialisatiorof Revithoussa

Examinethe ENTSOG@dicatorsand define their relevanceto the presentstudy along
with the possibilityof monetization

Modify the relevantindicatorswhenfeasibleto assesshe impactof socialisation

Foreachindicator,the counterfactualscenario(0%socializatiorlevel)is comparedwith
a variant scenario(x% socialisationlevel),to assesshe benefit of the socialisationof
the Revithoussderminalto the end-consumers

For the monetized indicators, calculate the costs and benefits of socialisationin
monetizedterms. Conducta sensitivityanalysison key parametersof the methodology

Summarizethe impact of socialisationand the infrastructure basedon the monetary
indicatorsexamined



Alternative scenarios (variants) for different socialization levels are considered
assess the impact of socialization levels to the welfare of national gas consum

C Thetime horizonof the CostBenefitAnalysids 25 yearsstartingfrom 2024 andendingin 2048

C Forthe socializationof the Revithoussd NGterminal both the domesticgasconsumptionin Greeceand the gasexportsfrom Greecehavebeen
takeninto consideration

C Calculatiorof the RequiredRevenueof Revithoussdor the period 20242042is basedon the latestavailableinformation. Forthe remainingperiod
until 2048 the RequiredRevenuds assumedo remainconstant

C The baselinescenarioof the CBAis consideredwith 0% socializationlevel ("without project”) and the alternative scenarios(variants) are
consideredwith 25% 50%, 75%and 100%socializatiodevel ("with project")

C Thecalculationof the costand benefitsis performedby comparingthe counterfactualo without socialisatiol with an alternativescenarioo with
socialisatiog 0
Counterfactual

Scenario 0 Scenario_0 refers to 0% socialization level of Revithoussa cost
baseline_ (i.e., the totalrequired revenue for the Revithoussa LNG terminedi®veredfrom regasificatiortariffs chargeduponterminalusers)

Scenario_25 refers to 25% socializatievelof Revithoussa cost

Scenario_25 (i.e.,75% of the required revenue recoveredfrom regasification tariffeharged upon Revithoussa LNG termunsgrg

Scenario_50 refers to 50% socializatievelof Revithoussa cost

Scenario_50 (i.e., 50% of the required revenuerexoveredfrom regasification tariffeharged upon Revithoussa LNG termunserg

. Scenario_75 refers to 75% socializatievelof Revithoussa cost
Scenario_75 (i.e.,25% of the required revenue igcoveredfrom regasification tariffsharged upon Revithoussa LNG terminal users)

Variants

Scenario_100 refers to 100% socializaterel of Revithoussa cost
(i.e., the totalrequired revenue for the Revithoussa LNG terminedt®veredfrom tariffs at the exit pointsof the NNGTS)



Both domestic gas consumption in Greece and gas exports from Greece have be@
taken into consideration for the CBA of socialisation

C Regardinghe demandfor gas,an inelasticdomesticgasconsumptionin Greece(both power and non-power producers)and for gasexportsfrom
Greeceare assumed All three are consideredindependentof the socializationevel of Revithoussd NGterminal, so they are constantacrossthe

counterfactualandthe variantscenarios

C Forthe period 20242033 the domesticgasconsumptionin Greeceand gasexportsfrom Greeceare in line with the Tariff 2024assumptionsFrom
2034anduntil 2048the domesticgasconsumptionin Greeceand gasexportsfrom Greeceare assumedo decreasdinearly

C Inthe presentstudy, production and consumptionof renewablegaseshave not been investigated,thus the potential replacementof natural gas
from biomethaneor hydrogentowards2050is not takeninto consideration

Gas demand for power producers, npower producers and Greek expor3dmg
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G Calculation of indicators



The cost of socialisation is the amount of the Required Revenue of Revithous@\l(
terminal that will be recovered through domestand interconnection exit points

Costg .nario LYear ) = Socializatiorlevelx Required Revenug, (Year 1)

where
CoStgcenario X Year n) Jhe socialisation cost of Revithoussa LNG terminal for Year n and socialisation level x% [EUR]
Socialization level The socialisation percentage (i.e., 25%, 50%, 75% and 100%) [%]
Required Revenug, (Year n) The Required Revenue of the Revithoussa LNG terminal for Year n [EUR]
25% socialisation level [Mil. EUR] 50% socialisation level [Mil. EUR]
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Supply Cost Saving

The Supply Cost Savings indicator quantifies the reduction/increase of the overall
a4 adzli e FT2NJ Ff SEAOAfAGE RdzS 02 (K
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C Forthe quantificationof the SupplyCostSavingsndicator,the followingapproachis followed:
o The gas consumption of Greece is split into two categories: Power Producers (PP) and the r&8t)(Non

Gas demand for exports from Greece are considered (Exporters)
The Marginal Gas price of Greece is always set by LNG and specifically LNG from the Revithoussa LNG terminal (def&i)s on slid
When flexibility is required from erdonsumers (PP and NétP), this will be covered at Vpfce (i.e., GMP)
In the Baseline scenario, the following assumptions are made for the flexibility needs of each category (details of18)ide 18

A Power producers will get 70% of their consumption through bilateral contracts and 30% will be priced at MGP

A Nonpower producers will get 50% of their consumption from bilateral contracts and 50% will be priced at MGP

A Exporters will get 70% of their demand through bilateral contracts and 30% will be priced at MGP

0 A sensitivity analysis for the above percentages of the Baseline scenario is performed by rarfigg the flexibility needsf the
end-consumers

© O O O

0 Benefits are calculated on a yearly granularity and then are discounted with a factor of 5.7% [nominal discount ratesccakthe
real social discount rate suggested by ENTSOG guidelines (4%), plus 1.7% inflation rate] to calculate the Net Present Value

Additional assumptions

C Thethroughputof Revithoussa NGterminal servesequallythe power producersand non-power producers Thesplit doesnot contribute towards
the level of benefitsbut towardsthe split of benefitsto powerandnon-power producers

C Inthe baselinescenarioRevithoussas the only LNGterminal consideredo be operationalin Greecefor the referenceperiod
C Inthe parametricanalysisadditionalLNGterminalsare consideredoperationalin order to assesshe impactto the socializatiorof Revithoussa



Supply Cost Saving

X

the baseline scenario and a variant scenario with socialization level x%

¢

¢
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TheSupplyCostSavingsndicator,asdefinedby ENTSO&ompareshe total gassupply(annualgasvolumex unit costof gas)with andwithout
the projectunderinvestigation
In this study, a modified approachis usedfor the calculationof the SupplyCostSavingsndicatorthat comparesthe total gassupplycostfor the
end-consumergpower, non-power producersand exporters)requiredfor flexibility without (counterfactualscenario)and with the socialization
of Revithouss& NGterminal
TheSC3andicatoris calculatedeveryyearfor the referenceperiod andthen for comparisorpurposeshe NPVis derived
[ SCSyear i) = [ Supply Year ) X GMP Year 1) lscenario 09z [ SUPPIY Year n X GMPXear ) s enario xo% }

where

SCS (Year n) The Supply Cost Savings indicator for Year n [EUR]

Supply (Year n) Annual quantity of gas that is purchased (flexibility needs) at Gas Marginal Price W klide 20

GMP(Year n) The Gas Marginal Price (GMP) of Greece in Year n [EUR/V/BA&&]slide 22

Scenario 0% Counterfactual scenario with no socialisation [%]

Scenario x% Any scenario of the following with 25%, 50%, 75% and 100% socialisation level [%]



Supply Cost Saving
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Daily gas demand of power and npower producers and exporters of Greece for 2020
— 20.00 = —=
@ 2020 Non-power producers Power producers nELZ2NIS
i 15.00 Max [Mil. Nm3] 9.77 15.80 4.07
= u Min [Mil. Nm3] 2.39 3.54 -
S 10.00 i
% “ \‘ Nl \‘ Average [Mil. Nm3] 5.25 9.73 0.06
5 500 ‘ w
é ' . Non-power producers Power producers nE LR NI S
. (Max-Min)/Max 76% 78% 100%
01/2020 02/2020 03/2020 04/2020 05/2020 06/2020 07/2020 08/2020 09/2020 10/2020 11/2020 12/2020 (Max-Avg)/Max 46% 38% 99%
e N ON-pOWeEr producers == pPower producers Exporters
Daily gas demand of power and npower producers and exporters of Greece for 2021
Non-power producers Power producers nE L2 NI S 20.00 2021
Max [Mil. Nm3] 12.41 18.78 255 @
Min [Mil. Nm3] 2.23 3.41 - = 1500
Average [Mil. Nm3] 5.23 11.43 0.04] = ‘
S 10.00 ’ ‘ M
- — a ‘ “
Non-power producers Power producers nELZ NI S % ” ““ J
(Max-Min)/Max 82% 82% 100% 5 500
(Max-Avg)/Max 58% 39% 98%
01/2021  02/2021 03/2021 04/2021 05/2021 06/2021 07/2021 08/2021 09/2021 10/2021 11/2021 12/2021
Daily gas demand of power and npower producers and exporters of Greece for 2022
2000 EYR Non-power producers Power producers nELRNIS
@ Max [Mil. Nm3] 10.67 18.30 6.90
2 1500 Min [Mil. Nm3] 1.12 2.23 -
= Average [Mil. Nm3] 3.54 9.84 1.27
S 10.00
% Non-power producers Power producers nE L2 NI S
g w0 \ ) (Max-Min)/Max 90% 88% 100%
VA YNNI AARLL AR N (Max-Avg)/Max 67% 46% 82%
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Importance in the domestic and regional landscape (exports)

0.75*Average

Daily gas consumption negwower producers of Greece for 2022
15.00

Daily gas consumption of power producers of Greece for 2022

Daily gas demand for exports from Greece for 2022
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Gas consumption and flexibility for 2022 o _
C A +/-25% deviation from the average gas consumption of each of the
Non-power producers Power producers nE L2 NI S three categories (power producers, nqower producers and exporters)
Max [Mil. Nm3] 10.67 18.30 6.90 is assumed as a need for flexibility
Min [Mil. Nm3] 1.12 2.23 -
Average [Mil. Nm3] 354 9.84 1.27 C For 2022, the total gas volumes required for flexibility (as defined below
are 997, 2085 and 441 Mil. Nrfor non-power producers, power
Non-power producers Power producers nE L2 NI S producers and exporters respectively
Average+25% [Mil. Nm3] 4.43 12.30 1.59
Average-25% [Mil. Nm3] 2,66 7.38 0.95 C The flexibility as a percentage of the total consumption of each category
Consumption > 1.25*Average [Mil. Nm3] 639 1507 432 is 77%, 58% and 95% for npawer producers, power producers and
Consumption < 0.75*Average [Mil. Nm3] 358 578 9 exporters respectively
Total consumption [Mil. Nm3] 1292 3591 463 . . . o
— C Forthis CBA, a conservative approach is followed, and the flexibility
Flexibility 77% 58% 95% percentages assumed in the baseline scenario are 50%, 30% and 30%
for non-power producers, power producers and exporters respectively
Flexibility, = (+/-25% Average Cansumption / Total Consumplipn C  Similar analysis for the years 2020 and 2021 can be found in the

, Wherei = power producers, noipower producers and exporters

Appendix (slide 39)



Supply Cost Saving

The amount of gas injected to the system at the GMP Is based on projected Q-'il-;
sectorial consumption and the respective flexibility assumption

C As previously explained, there is a consideraiged for flexibility related to gas consumption for the electricity sector (power generation), for
other sectors (nofpower generation) and for exports

C The ambitious RES penetration targets, the security of supply obligations for protected consumers RadierElglans will make in the
future the need for flexibility in power generation even more pronounced than it is today

C Additionally, the gasification of remote domestic areas, currently not consuming gas, in combination with a projectededecheamad
factor in the forthcoming years will also increase the need for flexible gas consumption for theownen producers as well

C The quantitates of gas to be supplied for flexibility purposes to the power producergower producers and exporters are assed to be
acquired from the VTP and thus priced at the Gas Marginal Price of Greece

Supply(year = Flexibility,.x Consumption(year ) + Flexibility, ..x Consumption, ..(Year 1)

+ Flexibility,_,..x Consumption,_ . (vear
where
Supply (Year n) Amount of gas to be supplied for flexibility purposes to the power,-power producers and exporters for Year n [MWh]
Flexibilitypp Flexibility needs of power producerassumed 30% of respective consumption (see slide 19)
Flexibilityyonpp Flexibility needs of nopower producers assumedb0%o0f respective consumptio(see slide 19)
Flexibilitye,porter Flexibility needs of nopower producers; assumed30%of respective consumptio(see slide 19)

Consumption(Year n) Gas demand of Power Producers, NBower producers and Exporters in Year n [MWh]



Historically and under normal market conditions it can be argued that the "
9

commodity unit cost of LNG has been higher than the respective of pipeline
X

C The fact that under normal market conditions, the LNG is the most expensive source of gas is widely acknowledged and byipip®rte
European Commission Reportson Gas PacBsd3 ®> 9/ Qa v dzZt NI SN é NBLRZNIa 2y 9dzZNRLISFYy 3l a

C C2NJ 0KS S@lftdz A2y 2F (GKS {dzZll)x & /2adGd {I@Ay3a AYRAOI (G DNNG iR ol &
tariffs of the National Gas Transmission System are also taken into consideration; specifically, the regasificatioRdatifbassa and the
entry tariff to AgiaTriada

C For the purpose of this study, the LNG quantities from Revithoussa terminal are considered to set the price at the . [ TM@price is

assumed to be the MGP for Greece which is also supported by the following figure illustrating the import prices of LN&imadas for
Greece during the period 201822

Pipeline vs LNG import prices of Greece
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Supply Cost Saving

..thus, the LNG can be assumed to be the marginal supply source and thus W

LNG price to be the Marginal Gas Price of Greece

C The Marginal Gas Price of Greece is calculated as the summation of the commaodity price of LNG, the tariffs associatdg@witiotissa
LNG terminal and the entry/exit tariffs of the NNGTS, shown below

[ GMP {ear N s eonario xoi= PTiCE s (Year ) + Revithoussa Regassification Tavéin(n) s ..o vt ENtry TarifAgiaTriada fear 1) }

where

GMP (Year n)

Price yg(Year n)
Rev.RegasTariff (Year nj.enario xo
Entry Tariff Agia Triada (Year n)
Scenario 0%

Scenario x%

Gas Marginal Price of Greece in Year n [EUR/MWHh]

Average LNG price in YeaiBEUR/MWh]

Regasification tariff of Revithoussa LNG terminal for Year n and socialization level x% [EUR/MWh]
Entry tariffs to NNGTS AgiaTriada for Year [EUR/MWh]

Counterfactual scenario with no socialisation

Any scenario of the following with 25%, 50%, 75% and 100% socialisation level



_Supply Cost Saving -
An increase in socialization of Revithoussa cost decreases regasification tariﬁw

and leads to increased welfare of Greek gas consumers

¢

O O O 0

As already discussed, the price of LNG is assumed marginally higher compared to pipeline gas thus is considered ioes#t titve YW1 P. Hence,

the Gas Marginal Price (GMP) of the VTP is equal to the LNG commaodity price plus the regasification tariffs at Revihé@rssadlMdnd the
Agiatriada entry tariff

The analysis assumes that all traded gas quantities at the VTP are priced at the GMP
The socialization of costs of the Revithoussa LNG terminal reduces the regasification tariff and as a result the GaBidar@biP)
A decrease in the GMP leads to an increase in the consumer surplus which equals to ttee@oacmic benefit

Both domestic (Power producers, npower producers) and regional (exporters) markets benefit from the socialization based gagiyuantities
purchased from the VTP (based on the respective flexibility needs of each category)

Price A

Social surplus without socialisation
GMP with 0%

socialisation Monetisedsocial benefit from socialisation
N, ‘7777772027 :
N \
1
GMP with100% - 21 0 | .
socialisation o g = | Nonmonetise
! % I 8_: :benefltdue to
Pipeline; g 1 & | I perfectly inelastic
oo i i demand assumption >
—— Demand Curve Quantity

Supply Curve



Supply Cost Saving

The benefit from the socialization is proportional to the difference in Rewthousw

regasification tariffs based on socialization level

G

Based on the analyses presented in the previous slides regarding the flexibility needscofhenders (slide 189) and the davation of the
Marginal Gas Price of Greece (slide 22), it is concludedhbdtenefit of the socialization of Revithoussa equals to the amount of gas
purchased at GMP multiplied by the difference of Revithoussa regasification tariffs without and with socialization

The Benefit from the Supply Cost Savings is directly related to the socialized Revithoussa tariff (all other parametewrsshagit)y

Benefit (ear n = Supply(year n x[ Rev.RegasTariff (ear 1) goepario 0o REV-REgaASTariff (ear ) gcenario Xo/] }

where
Benefit (Year n) Benefit of socialization for Year n [EUR]
Supply (Year n) Annual quantity of gas that is purchased (flexibility needs) at Gas Marginal Price [MWh]

Rev.RegasTariff (Year Nsenario s Regasification tariff of Revithoussa LNG terminal for Year n and socialization level x% [EUR/MWh]

Rev. Regas. Tariff (Yeargf),.io o= Required Revenu@rear n) s..nario xo/. R€YAsIfication Quantitiesear 1) }

where

Required Revenugrear Nkcenario xo Required Revenue of Revithoussa LNG terminal for Year n with socialisation level x% [EUR]

Regasification quantities (Year n) Regasifiedjas quantities of Revithoussa LNG terminal for Year n [MWh]



Supply Cost Saving Baseline scenario

The Baseline scenario shows that increasing socialization levels lead to great@
benefits for the eneconsumers and that full socialization maximizes welfare

Cost and benefits per consumption category of socialisation
300€
200€ 167€150€140¢

100€ S6€ 50€ 47€ 58¢€ 77€

1€ 39€ l
o€ . [ — . ] — . [ ]

-100 €

Baseline

-200€ -133 €

NPV [Mil. EUR]

Flexop= 30%,

Flex .. pp= 50%

— 200 -400 €
FleXgyports= 30% o -399¢€

-532¢€
25% 50% 75% 100%
Socialisation level [%]

-600€

B Benefit non-power producers Benefit power producers B Benefit exporters B Cost B Net benefit

In the baseline scenario, the percentage flexibility of the power producers is 30%, of thmowen producers is 50% and of tegporters is 30%
As it can be seen from slide 40 (Appendix) when the actual flexibility percentages of each category are assumed, a moehld@gkét occurs

The total benefits of each category (due to the decrease of the regasification tariff of Revithoussa LNG terminal) aed@gajest the cost of
socialisation of the terminal

The CBA results indicate that for all socialization levels of the Revithoussa LNG terminakbieefieis positive
The net benefit of socialization increases with the level of socialization,
In particular, the nebenefits are 21, 39, 58 and 77 Mil. EUR for 25%, 50%, 75% and 100% socialization level respectively

O 00 000



Supply Cost Saving Parametric analysis

Sensitivity analysis on the flexibility requirements of power producers

Sensitivity 1

Flexpp= 20%,
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G

When the flexibility of the power
producersis decreased to 20%
(assuming flexibility of the nepower
producers remains constant), the net
benefit of the socialization is still
positive equal to 4, 5, 8, and 11 Mil.
EUR for 25%, 50%, 75% and 100%
socialization level

When the flexibility of the power
producersis increased to 40%
(assuming flexibility of the nepower
producers remains constant), the net
benefit of the socialization is higher
compared to the baseline scenario and
particularly equal to 37, 72, 108, and
144 Mil. EUR for 25%, 50%, 75% and
100% socialization level

The CBA results indicate that, the
higher the flexibility of the power
producers, the higher the benefit of the
socialization becomes due to the
increased gas quantities purchased
from the VTP and priced at GMP



Supply Cost Saving Parametric analysis

Sensitivity analysis on the flexibility requirements of fpmwer producers

Sensitivity 3

Flexpp= 30%,
Flex,,npp= 40%
FleXeypors= 30%

Sensitivity 4

Flexop= 30%,
FleX. on.pp= 60%
FleXgyports 30%
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Cost and benefits per consumption category of socialisation
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¢

When the flexibility of the noipower
producersis decreased to 40%
(assuming flexibility of the rest of the
categories remain constant), the net
benefit of the socialization is still
positive equal to 9, 16, 25, and 33 Mil.
EUR for 25%, 50%, 75% and 100%
socialization level

When the flexibility of the noipower
producersis increased to 60%
(assuming flexibility of the rest of the
categories remain constant), the net
benefit of the socialization is higher
compared to the baseline scenario and
particularly equal to 32, 61, 92, and 122
Mil. EUR for 25%, 50%, 75% and 100%
socialization level

The CBA results indicate that, the
higher the flexibility of the noipower
producers, the higher the benefits of
the socialization becomes due to the
increased gas quantities purchased
from the VTP and priced at GMP



Supply Cost Saving Parametric analysis
Sensitivity analysis on the flexibility of exporters

Sensitivity 5

Flexpp= 30%,
Flex,,npp= 50%
FleXeypors= 20%

Sensitivity 6

Flexop= 30%,
Flex,,npp= 50%
FleXgyports= 40%
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C When the flexibility of exporters is
decreased to 20%assuming
flexibility of the rest of the categories
remain constant), the net benefit of
the socialization is stifjositive equal
to 5, 8, 11, and 15 Mil. EUR for 25%,
50%, 75% and 100% socialization
level

C When the flexibility of exporters is
increased to 40%assuming
flexibility of the rest of the categories
remain constant), the net benefit of
the socialization is higher compared
to the baseline scenario and
particularly equal to 36, 70, 105, and
140 Mil. EUR for 25%, 50%, 75% and
100% socialization level

C The CBA results indicate that, the
higher the flexibility of exporter, the
higher the benefits of the
socialization becomes due to the
increased gas quantities purchased
from the VTP and priced at GMP



Supply Cost Saving Parametric analysis

The net benefit of the socialization of the Revithoussa LNG terminal becomesw"-
higher with the utilization of other LNG terminals in Greece

Cost and benefits per consumption category of socialisation
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C In this scenario, other LNG terminals are assumed to be operation in Greece. Spei@igalbf,the total LNG consumption in Greece is assumed to be
served by other Greek LNG termingdise., 20% decrease in the regasification volumes of Revithoussa)

C The CBA results indicate that the net benefit of the socialization of the Revithoussa LNG terminal becomes higher whBiG@Ethmmals become
operational in Greece under the assumption that LNG from Revithoussa terminal still sets the GMP

C The cost of socialisation is independent from the regasification volumes of Revithoussa (slide 15) but the benefitgeticioaigiization level) are
inversely proportional to the regasification quantities of Revithoussa LNG terminal (slide 24), thus decreasing regasfioaissc due to the
operation of other LNG terminatgesult to higher net benefit

C Under this sensitivity, other LNG terminals are assumed to be basealodldey do not set the price in the VTP. This is justified by the fact that they are
served only by longerm contracts since they are exempted infrastructures

C The net benefit of socialization increases compared to the baseline scenario, in particular the net benefit of socialegu@rto 52, 103, 154, and 205
Mil. EUR for 25%, 50%, 75% and 100% socialization level



Fuel and COCost Savings

w
Benefits from the Fuel and CO2 cost saving indicators occur when there is a W
switch in the merit order of the wholesale power market

C Inparticular

o FuelCostSavingFCSMonetisesfuel costsavinggpositiveor negative)from the useof gasasopposedto analternativefuel

0o CQ emissiongeduction(ECS)MonetisesCQ savinggpositiveor negative)emitted from the useof gasasopposedto an alternativefuel
C Thefollowingsimplifiedapproachwasfollowedto approximatethe indicators

o Giventhe gasdemand,whichisin line with the Tariff 2024 assumptionsand the daily generationprofiles of gasfired and lignite-fired power
plants (2021, 2022 the daily generationof the two technologiess derived

o Basedon the latest forecastsof S&Pregardingthe TTFand Brent pricesin combinationwith 5 S & Hrialgsisthe pipe gasand LNGpricesfor
Greeceare calculated

0 Usingaspecificmethodology*,the marginalpricesfor lignite-fired and gasfired plantsare derived

0 Theabovestepsare performedfor the counterfactualscenario(0% socialisationevel) and the alternative socialisationscenariog25% 50%,
75%and 100%)

o In daily granularity,the occasionghat the (costbased)merit order changesare identified (essentiallythe competitivenessof gasfired and
lignite-fired power plants)in order to captureif there will be anyfuel or emissioncostssavinggpositiveor negative)due to this change

o Basedon the changesn the merit order (from a lignite-fired to a gasfired marginalunit andviceversa),differencein the fuel consumedand
the CQ emitted are calculated

o Followingthe specificmethodologyand mainly due to the high level of gaspricesthere is no noticeableswitchin the merit order attributed to the
changein tariffs dueto socialisationThechangein the merit orderis causedby the dynamicsof gascommaodityprices

*The methodology is based on the temporary mechanism that RAE developed for determining the Regulated Producer ReveseeApjpasdix (slide 4R)
([_B Aithmizomenes_times_JuR022.pdf (rae.qp)



https://www.rae.gr/wp-content/uploads/2022/07/%CE%A1%CE%91%CE%95_-rithmizomenes_times_July-2022.pdf




