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ANO®AZH YIT' APIOM 429/2015

‘EYKPIOT TOU ENIKAIPONOINHEVOU OXEGIOU NPOANNTIKNAC 3paonC
(éxdoon NogpBpiou 2015) cupPwva pe Tov Kavoviouo 994/2010
Tou EupwnaikoU KoivoBouAiou kai Tou ZupBouliou TnG 20ng
OxTwPpiou 2010 OXETIKA HE TA HETPA KATOXUPWOTG TNG
ao@aleiag podiacpoU PE aEPIo Kal TV Katapynon Tne odnyiag
2004/67/EK Tou ZupBouliou

H PuBuioTikn Apxn Evepyeiag

Katd v taxtic cvvedpiaeot g, oty £6pa. g, TNV Agutépa 16 NoguPpiov 2015 o

AapBavovrag unoywn:

1. Tig dwrdéeic tov v. 2773/1999 «Arelevbipwon Ayopas Hiexpikns Evépyeiog-Pouion
Osuarav evepysionns molitikng ko Aoimés dordaceicy (PEK A286), dnmg 1oyvet.

2. Tig dwrdelg tov v. 4001/2011 «ia t Aerrovpyio twv Evepysiaxav Ayopav HAgirpiouod xou
Doocov Agpiov, yo Epevva, Topaywyn kor diktoo petapopas YopoyovovBpoxwy koi GALeS
pobuiceicy (PEK A’ 179) (spe&ng o «INOpHoG»), OTmg 1oyVEL.

3. Tig draelg Tov Kavovieuot (EE) apifu. 994/2010 tov Evponaikod KowvoBovAdiov kot tov
Yvppoviriov g 20ng OxtwPpiov 2010 GxeTiKd pe To PETPO KOTOYOPMONG TNG 0CQAAELNG
€POJOL0CHOD LE AEPIO Kot TNV Katdpynomn tng odnyiag 2004/67/EK tov ZvpBovAiov (epebng o
«Kovoviopogy).

4. To eyyepido pe titho «Preventive Action Plan and Emergency Plan Good Practices» mov
kotaptiotnke omd 1o Joint Research Center for Energy and Transport tng Evpomoixng

Emupomnc.

5. To v’ apu. 0-49497/14.12.2011 éyypago g PAE mpog v Evponaik Emtpon pe 0éua
«Report on the assessment of risk for the security of gas supply in Greece, pursuant to article 9
of Regulation 994/2010/EC».
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6. To eykexpyiévo, pe v andgacn 141/2013 g PAE, 6yéd10 mpoAnmtikng dpdong cOUPVOL e
tov Kavoviopo 994/2010 tov Evponaikod KowoovAiiov kot tov ZvpPovAiov g 20ng
OxtoPBpiov 2010 oyeTiKd e T LETPO KATOYVLPMGOTG TG OCPAAEINS QOGO LE OEPLO KOL
™V Katapynon g odnyiag 2004/67/EK tov Zvppoviiov.

7. Tqv omd 26.03.2015 eyxekpypévn perém g PAE  «Emkapormomusvy  Extiunon
Emixivovvomyrag w¢ mpog v Aopdieia Epodiaouod e EMadog ue pvoo aépioy, n omoio,
omeotoAn oty Evpwmaixn Emigporn.

8. Tn omudolo S1oodAEVGT TOL KOTAPTIGOEVTOG EMKAPOTOMUEVOL GYESIOV TPOANTTIKNG
dphiong KaTd To YPoviKo ddotnuo oo Tig 16.9.2015 éwg 1ig 02.10.2015.

9. T andyelc mov LVIoPANONKAY GTO TAMIGIO TG MG AV OPOVAELOG LE TO £YYPAPO TNG
etoupeiog «AETTA A.E.» (PAE 1-199343/02.10.2015).

10. To amd 18.09.2015 nhextpovikod Eyypaeo g PAE mpog tic Appodieg Apyég g BovAiyopiog
kot ¢ Povpaviag, pe kowomoinon oty Evponaixy Emtporn, pe 0éua “Updated PAP and
EP under Regulation 994/2010” (PAE 0-62152/22.09.2015), pe to omoio kowomoumdnke o
EMKOIPOTOMUEVO GYESIO TPOANTTIKNG dpdong ota yerrovikd Kpdtn Méin katd ta oplopeva
otnv mapdypapo 2 tov apbpov 4 Tov Kavoviopov 994/2010.

ZKEPTNKE 0)G EENG:

A. ZXETIKEG DlaTa&eig

Eme1on, copoova e to opiiopeva otig mapaypdpovg 1 kot 2 tov apbpov 4 tov Kavovicpov:

«1. H apuodio. apyn xdbe kparovg uéiovg, émeita amod oiofovisvon ue TS EMLYEPHOEIS YVOIKOD
0EPILOY, TIG GYETIKES OPYAVAOCEIS TTOV EKTPOTWTOVY TO, COUPEPOVIO. TV OIKIAKWOV KoL SIOUNYOVIKOY
wedarwv kor v eBvikn pvBuiotin opyn, EPOcOV avt Jev Eival ) OpUOSIo. opyH, KOTOPTILEL o€
eBVIKG emimedo, e TNV mPOAALH THS TOPAYPaPOD 3: a) TPOANTTIKG TYENI0 IPAONGS OV TEPLEYEL TO.
HETPO. TOL ATLOUTOVUEV Q. YLOL TV €COAEWN 1] TOV UETPLOGUO TV ETLOHUOVIEVTWV KIVODVWY, GOUPDVO. 1E
TV EKTIUNOT TOD KIVODVOD TTOD JlevEpyeital aoupva. ue 1o apbpo 9xor f) [...].

2. Ilpv amo v Eykplon evog mpoinmuikot ayediov dpaons kai [...] oe eBviko emimedo, o1 apuodieg
opyés avradiaooovy, uéxpt us 3 lovviov 2012, to. mpoinmuikd, mPocyEG. Tovg OPAcHS Kol To.
TPOCYENID, TOVG EKTOKTNG OVAYKNG Kol TPoPaivovy oe Olaflovledoels ustald tovg 1o KatdlAnio
TEPLPEPELOKO ETiTEDO Kol e v Emimpory], mpoxeuévon va d1oopalicovy 0Tl o Ipocyédio. Kol To.
HETPOL TOVG OEV Epyovial o€ avtifeon e TPOITTIKG OYE0l0 OPAoHS KOL GYEOL0 EKTOKTHG OVOYKNG
dAov Kpdrovg uEAovg Kou 0T ovULUOPPAOVOVTAL UE TOV TToPovTa. Kavoviouo koi pe dlles diarddelg
m¢ Evaoioxns NouoBeaiog. Téroieg dofovieboeisc mpémer vo, dievepyodvior 10lwg avouesa oe
VEITOVIKG, KPATH UEAT, KUPIWS OVOUETD OE OTOUOVIOUEVO. COGTHIUOTO, TTOD OTOTEAODY VHOIOES O.EPIOD
KO TO, YEITOVIKG, TOVG KPATH UEAN, KOL UTLOPODY VO, KOADTTTOVY YIG. TTOPCOELYLUO. EKEIVO, TO. KPATH UEAN
7ov opifoviol atov evielktiko kataloyo tov Hapaptiuorog IV.

Ere1dn, odpoove pe Tig dtdéelg g mopaypaeov S tov dpbpov 4 tov Kavovicpov: «To
apyotepo éws g 3 Aeskeufpiov 2012, eyxpivoviar kot ONUOCIOTOIODVIOL TO. TPOINTTIKG. GYEOLO.
opaons [...]. Avtd ta cyédio yvwaromorodviou ywpic ypovorpify oy Emtporn. H Emizpornn
EVIJUEPWVEL TV OUGOa. GOVIOVIOUOD Yio. 10 aépto. Ot opuidies apyes OLaopolilovy v ToKTKh
TOPOKOA0DONTN TS EPOPLUOYIS TETOLWV GYEITMWY.

Ere101, coppmvo pe 1o opliopeva otnv mopdypago 6 tov apbpov 4 tov Kavoviouov: «Eviog
IOV UVOYV OTO THY KOIWVOTOINGY OO0 TIS OPUOOIES OPYES TWV CYEOIWY TOD GVOPEPOVIOL GTHV
mopaypopo 5: a) n Emzpony extud. ta oyédio, owtd, onws opileton oto aroryeio f5). o avtov tov
oxono, n Emtponn copflovledetar Ty opddo GuVIOVIGUOD Y10, TO GEPLO GYETIKA. LE TA. EV JOYW GYEOI0.
Kot Aoufaver vroyn ™ yvaoun e H Emitpory vrofoller Exbeon te extiunong te 060v apopa. to.
OYEAIQL TTHV OUGAO. GOVTOVIGUOD YIG. TO 0EPLO.Y»
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Ere1on, cOppova e ta opiiopeva oty mopdypao 4 tov dpbpov 5 tov Kavovicpov «7To ebvixd,
KO TO. KOIVG, TPOINTTTIKA. GYENL0, IPOONG ETIKOIPOTOIONVTIOL KAOE ODO T, EKTOS EQV 01 TEPITTACEIS
EMPAIAOVY O CVYVI] ETKAPOTOINON, KOL AVIOVAKAODY THY EVRUEPWUEVH EKTIUIG TOV KIVODVODY.

Ereion, ocopowva pe to opilopeva oty mopdypaeo 3 tov apbpov 12 tov Nopov: «H PAE
opileror wg n Apuoowa Apyn (Competent Authority) yio. ) S100pGlion TS EPOPUOVHS TWV UETPWV
wov opiloviou orov Kavoviouo Aopdleios Epodiaouod twov Dvoikod Agpiov 994/2010 tov
Evpawmaixod Kovopfovliov kor tov Zvufovdiov e 20ns Oxtawppiov 2010 (L 295). Ta opiloueva,
otg dracels v aplfpwv 6 kor 7 tov Kovoviauod 994/2010/EK acrodviar amo t PAE pe v
oo, me ws Appoowag Apyng. H PAE, pe tv 1010tto. e ooty, KOTo TV KOTOPTIoH KOl
EQAPUOYH TOV TPOANTTIKOD TYE0IOD OPAONS KOL TOV OXEOIOD EKTAKTNG QVAYKNG o0& VK Kal
TEPIPEPEIOKO ETTIMEIO, TO. Omoio. mpofAémoviar otnv map.4 tov dpbpov 4 tov Kavovieuod
994/2010/EK, oddvazor va ovabéter ) Oikmepoiwon €101K6 0pi{ouevoy Kodnkoviwv mov
oyetioviar e 1o mwopomivew o€ tpita wpoowna. H PAE mopaxolovlel kai emomtsder tnv
EKTELEON TV OVaTIOEUEVWY KOONKOVTWV Y.

B. Kataprion Zxediou MpoAnnTikng Apaong

Ereion, n PAE, epoppolovtog tig oyetikég datdéelg tov Kavoviopov Hetd v oAOKApmon TG
EMKOPOTOMNUEVTG LEAETNG EKTIUNGONG TNG EMKIVOLVOTNTOG GOUP®VE, e T, ApOpa 4, map. 1 ko 9
tov Kavovicpov, kot v kowvoroinon g npog otnv Evpomndikn Enttpony (oyetikd v apBu. 7),
ekKivnoe 11 Jl0dIKAGI0 KOTAPTIONG EMUCALPOTOUUEVOD GXESIOV TPOANTTIKNG OPAGCTG, OV EMETOL
™m¢ ev AOY® UEAEC, GOUPmVO. pE To, oprlopeva oTto dpbBpo 5 tov Kavovieuod kat 6to Nopo.

Eneion, n PAE xotmptice emikoipomomuévo mpocsyEdo TpoANTTIKiG dpdong e Pfdon ta og Gvem
dedopéva kol T pebodoroyion mov meptypdpetan oto gyyepido tov Joint Research Center for
Energy and Transport tg Evponaiknig Emttponic (oxetico v’ ap. 5) kot pe yvopove v enitevén
Tov okoAovBwv otdyov: o) Tov mpoodopiopd Twv ocevapiov pe tov vymAidtepo Pobuo
emucvouvomtog (B) To oyedocpd tov dpdcewv Yoo TV QUPADVOT TOV ETMTOCEDY Ond TNV
EUEAVIOT TOV aVOTEP® cevapimy, ¥) Tov vroloyioud ¢ arotelecpatikdtnTag Kabe dpdong, d)
Tov vroAoyioud g oY€ong KOGTOVG Kot 0pERoVG TG Kibe dpdong, €) Tnv emhoy| Tmv dpdoewv
[e TNV KOAOTEPT] GYECT] KOGTOVG — OQEAOLGC, Y10l TNV GLYKPOTNOT GTPUTNYIKOV HECH TV OTOImV
EMTLYYAVETOL TO EMOLUNTO TPOTLTO ACPAAELNG EQPOSLOGLLOV.

Eme1dn, 1o amoTeEALOHOTA TNG G EMUIKOLPOTOMUEVIG HEAETNG EKTIUNGNG TNG EMKIVOLVOTITOG
(oyeticd v’ apB. 7), n omoio amotelel TN PAom TOV OVOADGEMV TOV GYEOIOL TPOANTTIKNG
dpdong, dev dlapopomomOnKay oLGIMOMG GE GYECT UE TO, OMOTEAEGUOTO TNG TPOYEVEGTEPTS
perdéme (oxetikd v’ aplp. 5), eved to ovvropo ddotnue (2 €tn) mov pecoldfince amd TIG
avoAvoelg (dev eméQepe 0LOLOON UETOPOAT OTIG OTOUTOVUEVES TTOPASOYESG TOV TOCOTIKAOV (LTTO
ototygia v, 6 Kot €) avoADGEDY TNE TPOTYOVUEVIG Tapaypdpov. Katd cuvémeio tuyov emavainym
TOV VITOAOYICU®V dev B0l ETEPEPE PETAPOAT GTOL AMOTEAEGLLOTA KOl TOL GUUTEPACHOTA. AdY® TOV
AVOTEP® TO GYESI0 TTPOANTTIKNG OPAoT|G EMUKALPOTOIEITOL MG TPOG TO TTEPIEYOLEVO TOL dpbpov 5
tov Kavoviopod yopig v emikolponoincn Tmv TOGOTIKOV OVOAIGE®MY KOGTOUG OPEAOLS, TO
OOTEAEGLLOTO TV OTOI®Y OPovvToL aUETAPANTO KOt GE 1GYD.

Ereion, n PAE, €0ece o dnpocio SlofovAELOT) TO EMIKOLPOTOUUEVO TPOCYESIO TPOANTTIKNG
dpdong (v apBu 8 oyetikd) to onoio katptice. Me v oAokANpwon TG dtafodrevong n PAE
OPLOTIKOTTOINGE TO TPOGYESIO TPOANTTIKNG OPAcTG.

Ereion, n PAE, pe 1o v’ apifp. 10 oyetikd Eyypapod g ooPifoce otig Apuodieg Apyéc g
BovAyapiag kon g Povpaviag, kot kowvonoinee oty Evponaiky Emtpony, to vrd dtafodievon
TPOGYESIO TPOANTTIKNG OPEOTG, COUP®VO [E TN S1dIKAGioL TG Tapaypapov 2 tov dpbpov 4 Tov
Kovoviopot mpokepévou va StacaloTel, Tptv TNV £YKPIoT Tov, OTL T0 €V AdY® 6y£010, o€ 0vViKO
eninedo, ogv Epyetan o€ avTiEST) UE T AVTIOTOYO GYESI TV YEITOVIKDV KPUTMV LEADV.
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Ere1on, o1 Appodieg Apyég g Boviyoapiag xar g Povpaviag dev &xovv émg ofjuepa dwofidoet
ot PAE omowodnmote oyxoA0 M avtippnon eni tov vroPfAndéviog, pe to v’ apfu. 10 oyxetco
&yypao ™ PAE, mpocyediov mpoAnmtiknig dpdomng.

Ene11, 10 telucd oyédio mpoinmrucng opdiong (Exdoon Nogpfpiov 2015) pe titho «Update to the
Preventive action plan for enhancing security of supply of gas in the Greek National Natural Gas
System (NNGS)», nepiappaverl ta akorovbo otorygio:

(o) To amoteElEopaTO TNG EMKOLPOTOMIEVNG EKTIUINGCTG ETKIVOLVOTNTOG,

(B) Zrpatnyikég Yoo TNV EKTANPOCT TOV KOVOVOV Y10 TV DITOSOLN| KoL Y10, TOV €pOdOoHd, OTmG
opilovtar oo apbpa 6 xor 8 tov Koavoviouod, Pdoel tov avoaldcemy KOGTOLS OPEAOVG TTOV
mepEYovTOL otV amopacon 141/2013.

(y) Emopxn meptypagrn TV DOIGTALEVOVY Kol VIO GYESIGHO VIOYPEMCEMV TTOL EMPAAAOVIOL OTIS
EMYEPNGELS PLOIKOV OlEPIOV.

(0) [TAnpopopieg GYETIKA LE TIC VOICTAUEVES VITOOOUES, KOOMDG kot Tig peAAovTikég avafabpicelg
TOUG 6T0 PafUd OV AVTEG aPopolY €Yo Yol To omoin £xel ANeOel oploTIKY AMOPACT Yo TV
vAomoinon g enévovong.

Kotomv 1ov avotépm Kot GOLP®VO LE oUTd:

Anopaaoilel
Y10 TA0io10 TV apHOdIOTHTOVY TNG Katd To dpdpo 12 Tov v. 4001/2011,

1. T v €ykpiom tov oyediov mponmTikng dpdong e titho «Update to the Preventive action
plan for enhancing security of supply of gas in the Greek National Natural Gas System (NNGS)»,
TO KEUEVO TOL OMOIOL TPOCAPTATOL OTNV TaPoVSa ATdpaon g «IIpochpTnuey Kot amoteAel
OVOTTOCTIOOTO TUNLLOL OVTNC.

2. Tn owpifoon, péow CIRCA 10V €MIKOIPOTOMUEVOL GYEdIOV TPOANTTIKNG Opdomg (€kdoom
Noguppiov 2015) omyv apuodia dievbuvon g Evponaikng Emtponnc kon otig Apuoddieg Apyég
™¢ Boviyapiog kot e Povpovioc.

3. Tnv av@pto ToV EMKOPOTOMUEVOL GYEGIOV TPOANTTIKTG dpdiong oTnVv 1otoceridn g PAE.

AOfva, 16 Nogpuppiov 2015

O IIpoeopog T PAE

Ap. Nikog Mmovhaéng


ΑΔΑ: ΩΦ2ΒΙΔΞ-ΟΚΟ


AAA: QO2BIA=-OKO

25

PYEMIZTIKH APXH ENEPTEIAZ

Update to the Preventive action plan for
enhancing security of supply of gas in the
Greek National Natural Gas System
(NNGS)

According to the provisions of articles 4 and 5 of Regulation 994/2010
concerning measures to safeguard security of gas supply and repealing
Council Directive 2004/67/EC

Athens
November 2015

2015 Preventive Action Plan — RAE 1/15


ΑΔΑ: ΩΦ2ΒΙΔΞ-ΟΚΟ


AAA: QO2BIA=-OKO

REGULATORY AUTHORITY FOR ENERGY

PREVENTIVE ACTION PLAN

TABLE OF CONTENTS

1.

5.

Scope and MethodolOgy .......c..iiiiiiii e 3
S{ol0] o= TP T TP P TP TP RTPRTURUPPRN 3
(070 01 1= 0 | £ PP 3

Main findings of the Risk ASSESSMENT ........couiiiiiiiiii e 4
THE FISK MATIIX et et ettt et et e e e e e e e e e e e enns 4
Scenarios with the highest FiSK ... 5

Fulfilment of the Standards ..........ccoviiiiiiii e 6
SUPPIY STANAIT ... oo e 6
INFrastruCture STANAAId .........o. i ettt e e e e e 6

S R =1 U=To 1= PP PPRPPR 8
Implementation of the Short term strategy ........c.ovvuiiiiiiii e 8
Implementation of the medium term Strategy ...........ccu i 10
ODbligations 0N SYSTEM USEIS .....cuuiiiieieiei et e e e ettt e e e e e e e e e e e e e e e e enaaeneens 11
(@] o] o F= N o] g I =D (o= ) (o] g 1S 12
Potential impact of measures adopted on neighbouring MS.........ccooiiiiiiiiiiiii, 12
Physical reverse flow at the interconnection with Bulgaria............ccoocoviiiiiiiiiinn. 12

AppendiX — Demand data........cccoveuiiuiiiiiic e 15

2015 Preventive Action Plan — RAE 2/15


ΑΔΑ: ΩΦ2ΒΙΔΞ-ΟΚΟ


AAA: QO2BIA=-OKO

1. Scope and methodology

Scope

This preventive action plan is prepared in accordance with Articles 4 and 5 of
Regulation 994/2010 [1], and aims to provide the most suitable path towards
fulfilling the risk criteria set out in the Risk Assessment, as well as the infrastructure
and supply standards of the Regulation.

The Risk Assessment® [2] constitutes the starting point for the preventive action
plan. In that document the most significant threats to the supply of gas to the
Greek NNGS were identified. Scenarios were then built to simulate the realization of
these threats. These scenarios were used as input to a mass balance analysis
coupled with rules regarding the timing, the extent of the required load shedding,
as well as the interruption sequence of customers belonging to four categories. The
above analysis was used to calculate a series of indicators that helped us estimate
the impact on the supply to protected customers, large industrial customers and
Power Generation.

The preventive action plan starts from where the Risk Assessment left off. The
results of the updated Risk Assessment ascertained the fact that the nature and the
impact of the risks to the security of supply have not changed since 2011. Moreover
the short and medium term strategies are to a large extent still in the
implementation phase and the appraisal of their effectiveness is still not accurate
enough. Due to the above the current update to the Preventive Action Plan will not
include an update to the cost benefit analysis which identified the short and medium
term strategies currently under implementation.

Contents

This document is an update to the Preventive Action Plan approved by RAE in 2013
(Decision 141/2013). The CBA found in that report is considered valid and therefore
complementary to the present report.

The structure of the document is aligned with the requirements set in article 5 of
Regulation 994/2010. The report starts with a short reference to the main findings
of the updated risk assessment.

The report continues with the measures, volumes capacities and timing needed to
fulfil the Standards set out in articles 6 and 8 of the Regulation.

The report concludes with an update of the strategies adopted in the Preventive
Action plan approved in 2013, and the measures enacted in the course of their
implementation.

L http://www.rae.gr/site/categories_new/gas/supply_sec/regulation.csp
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2. Main findings of the Risk Assessment
The updated Risk Assessment provided very similar results to the 2011 analysis. In

particular:
1.

Under the current conditions, household consumers, small and medium-
sized enterprises connected to a distribution network, as well as district
heating installations that are not able to switch to alternative fuels, are
not expected to suffer impacts on their supply, in any of the scenarios
examined, as long as proper measures for managing the demand by
Power Generation and Industry are applied.

The analysis of 16 scenarios, identified 3 scenarios with no impact at all,
5 scenarios entailing low-risk, 4 scenarios entailing medium-risk and 4
scenarios which are considered as high-risk.

The maximum daily and weekly demand can be satisfied by the current
infrastructures.

The N-1 standard is not met by the existing infrastructures. It is
expected that this standard could be satisfied through the application of
market-based demand side management measures in the range of 3-4
mcm per day during the next three years.

The risk matrix

The crisis scenarios are placed unto the risk matrix according to the probability
attributed to them and the severity of the impacts calculated. The impact severity
was different in Power Generation and in Industrial customers for some scenarios.
The assignment of impact severity in these scenarios was based on selecting the
worst affected, between Industry and Power Generation.

5- Very likely

4 - Likely
o
o
o
£ |3 Less likely
Q
=
-
2- Unlikely
1- Very
unlikely
No impact Light A Average B Significant C Quite significant D Severe E
Impact

Figure 1 - The RA risk matrix

It is evident from the risk matrix that four scenarios are placed in the high risk zone
(red area) and four scenarios are placed in the medium risk zone (yellow area). The
remaining 8 scenarios are in the low-risk zone.

2015 Preventive Action Plan — RAE 4/15
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Scenarios with the highest risk

The scenarios found to incorporate the highest risk (i.e. those placed in the yellow
or red region, at or above the diagonal of the risk matrix) are listed in the table

below.

Table 1 — Medium and high risk scenarios

Scen No

Name

Description

1

Sido kipiO

Total disruption of supply at the “Sidirokastro”
and “Kipi” Entry Points due to restricted supply
in the NG transmission system from Russia for
one month.

Sid0  kipi0 tight
LNG market

Scenario 1 assuming that the LNG market is
tight with LNG cargoes hard to find and
expensive.

Sid0 kipiOweek

Total disruption of supply at the “Sidirokastro”
and “Kipi” Entry Points due to restricted supply
in the NG transmission system from Russia for
seven (7) days during the week of maximum
demand in winter.

Sid25 kipi50week

Restricted supply at the “Sidirokastro” and “Kipi”
Entry Points equal to 25% and 50% of the
technical capacity of the points during the week
of maximum demand in winter.

Sid50 kipi50

Restricted supply at the Sidirokastro” and “Kipi”
Entry Points equal to 50% and 50% of the
technical capacity of the points, respectively,
due to restricted supply in the NG transmission
system from Russia, for 30 days

Sid50 kipi50week

Scenario 6 occuring during the week of
maximum demand in winter.

Ship late 20 days

Delay in the arrival of LNG load for 20 days.

13

LNG25 week

Restricted supply at the “Agia Triada” Entry
Point, equal to 25% of its technical capacity,
because of a technical problem at the LNG
facility, for seven (7) days during the week of
maximum demand in winter.

In the following section we discuss the fulfilment of the Standards set out in
Regulation 994/2010.

2015 Preventive Action Plan — RAE
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3. Fulfilment of the Standards

The current paragraph presents information on how the standards set out in the
Regulation are met.

Supply standard

Suppliers serving protected customers should ensure the supply of natural gas to
these customers in all cases and especially during the following situations stipulated
in article 8 of Regulation 994/2010:

(a) in case of extreme temperatures during a 7-day peak period occurring with a
statistical probability of once in 20 years;

(b) in case of any period of at least 30 days of exceptionally high gas demand,
occurring with a statistical probability of once in 20 years; and

(c) in case of a period of at least 30 days in case of the disruption of the single
largest gas infrastructure under average winter conditions.

Volumes required for meeting protected customer demand during a 7 day peak
period and during a 30 days average winter period are derived from data provided
in Tables A1 and A2 of the Appendix.

3.1.1 Compliance with the supply standard (a)

The 7 day peak period demand is based on the scenario used in the Risk
Assessment. Protected customer demand peaks at 7.3 mcm/day. This value
represents approximately 26% of technical and approximately 41% of the
contracted entry capacity of the three IPs supplying gas to the NGTS.

3.1.2 Compliance with the supply standard (b)

Any period of at least 30 days of exceptionally high demand cannot exceed the peak
and average figures of the 7 day peak period of the previous paragraph. The supply
of protected customers in Greece is not based on a storage facility with usage-
dependent sendout. Therefore compliance with the supply standard — case (a)
justifies also the compliance with the supply standard — case (b).

3.1.3 Compliance with the supply standard (c)

The 30 day average winter period demand is based on the scenario used in the Risk
Assessment. Protected customer demand averages at 5.2 mcm/day. The largest
infrastructure in terms of capacity is the LNG terminal at Revithousa. In the unlikely
event of an LNG terminal outage the remaining capacity at the other two IPs, sums
to 15.1 mcm/day, or 290% of the average protected customer demand.

The total volumes required for the 30 day period sum up to 156 mcm and can be
served through the existing long term supply contracts.

Infrastructure standard

3.1.4 Compliance with the N-1 standard

The strategies for fulfilling the N-1 standard involve measures for ensuring demand
response potential and new infrastructure.

Given the very low level of maturity of these projects, it is very unlikely that any of
them could be realized before 2016. We provide below an indication of the N-1
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index. The N-1 Business As Usual (BAU) is the expected value in case no DSM
measures are taken.

Table 2 — N-1 calculation after implementation of ST measures and the realization of a
new entry point (estimated in 2020) (values in million Nm3/day)

Y2015 Y2020
Technical capacity at EP Sidirokastro 10.8 10.8
Technical capacity at EP Kipi 43 4.3
Technical capacity at EP Ag. Triada (LNG) 12.47 19.15
New EP 0 6
EPm 15.1 21.1
Im (LNG terminal) 12.47 19.15
Pm -
Sm -
Dmax 19.2 19.2
Deff 1.5 1.5
FS 3 3
N-1BAU 79% 110%
N-1+ Deff 85% 119%
N-1+ Deff+FS 103% 144%

The N-1 Index is also calculated (N-1+Deff) assuming demand response in the
range of 1.5 mcm/day from large industrial consumers.

Finally the N-1 Index is also calculated (N-1+Deff+FS) while considering the fuel
switching potential from gas fired powerplants with dual fuel capability. This
potential currently exceeds 3 mcm/day. Fuel switching in the power sector is
planned to take place during emergencies in the gas sector but within the day-
ahead market provisions of the Electricity Grid Code.

Based on the above calculations it becomes evident that the N-1 standard can be
effectively satisfied in the short term by ensuring the maximum availability of
demand response (demand response from large customers and fuel switching in the
power sector).

3.1.5 N-1 compliance at regional leve/

The N-1 calculations reported in the Plan are based on a calculation area set at
National level. The Regulation provides the Competent Authorities with the
possibility to extend the calculation area at regional level. This possibility will be
examined in the next edition of the risk assessment, in cooperation with the other
Competent Authorities in the Region, following the assessment of their preventive
plans and the relevant calculations provided therein.
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4. Strategies

In this section we provide an update of the following strategies adopted in the
Preventive Action plan approved in 2013, and the measures adopted in the course
of their implementation:

a) The short term strategy which aimed to address security of supply issues in
the short term i.e. up to 2 years ahead (short term strategy).

b) The medium term strategy which aimed to provide increased security of
supply in the medium term i.e. 3 to 6 years ahead (medium term strategy).

Implementation of the Short term strategy

The short term strategy of the 2013 Preventive Action Plan was composed of the
following actions:

e Actions to reduce LNG delivery lead times during periods of high demand
e Agreements for supplementary gas

e Implementing market based DSM

e Implementing measures to enhance dual fuel availability

The first two actions require a very high involvement of market actors active in the
upstream supply chain. Our analysis of options to design such mechanisms with a
high TSO involvement either locally (FSRU, option contracts) or at a European level
(European LNG exchange platform) was met with skepticism either due to the high
costs associated or concerns on possible side effects on the functioning of markets.
Thus it was concluded, at least until newer evidence surfaces, that the first two
actions should fall under the responsibility of Market Actors whose core business is
directly associated with the specific actions, namely the Suppliers.

The last two actions have been the subject of a long process involving consultations
and discussions internally and with market stakeholders which paved the way to the
legal basis for a rudimentary market based demand response scheme, as well as the
scheme for compensating dual fuel availability provided by some CCGTs.

4.1.1 Implementing market based DSM

The implementation of market-based DSM is the second most effective measure
that can be applied in the short term. An incentive scheme is under development for
demand side response from Large Customers (primarily Industrial). The scheme is
designed for demand response at the level of around 1.5 mcm, with compensation
financed through a security of supply levy, just enacted, paid by all gas consumers.
This is further elaborated in paragraph 4.1.3.

In contrast to initial planning, participation of power generating facilities to the DR
scheme has been dropped, since new rules in the Power Market have permanently
reduced by a large margin the operation profile of gas fired powerplants during off-
peak hours, thereby dramatically reducing the potential for DR in the Power Sector
during those hours.

DSM is expected to take place during supply crises through the following two
schemes:
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1. Large Industrial Interruptible customers self-commit in advance of the
crisis to reduce their demand by at least 40% following the declaration of
an “alert” crisis. In return they are rewarded with a significantly reduced
charge of the security of supply levy.

2. Large Industrial non-Interruptible customers may choose during the crisis
to reduce their demand in exchange for a payment for non-consumed gas.
Suppliers are incentivised to make to offer attractive compensations to their
customers since they are backed by TSO payments financed through the
Security of Supply Levy.

The maximum annual budget for DSM is slated at 5.3 million €. It should be noted
that there are no fixed costs foreseen for the second DSM scheme.

4.1.2 Enhancing dual fuel availability at CCGTs

The implementation of measures to enhance the availability of CCGTs with dual fuel
capability aims to optimize the use of existing infrastructure, through regulatory
intervention. The measures focus on:

e Electricity Grid Code provisions on powerplant maintenance schedule
approval procedure in order to ensure adequate available capacity from
powerplants with dual fuel capability during periods with high gas demand
and ensuring compensation for operation with liquid fuel following
instruction by the electricity TSO.

¢ Availability contracts between DESFA and CCGT operators with provisions on
some or all of the following:

o Compensation for liquid operation testing on a regular basis
(quarterly).

o0 Compensation for recovering liquid fuel train installation costs.

o Compensation for costs associated with fuel stocks maintained on
site.

The availability contracts aim to ensure the efficient recovery of costs stemming
from a license obligation, which cannot be recovered from the market. The total
annual budget for rewarding dual fuel capability at a capacity of 1.7 GWe is slated
at 4.5 million € annually.

4.1.3 Cost recovery mechanism

On September 2014 a security of supply levy payable by all gas consumers was
introduced according to the provisions of article 73 of Law 4001/2011. The levy is
meant to finance the costs associated with the actions presented in paragraphs
41.1&4.1.2:

The SoS levy is set at a different level for each of one of the following four customer
categories: a) interruptible customers, b) gas-fired power plants, ¢) protected
customers, and, d) all other types of customers. The level of differentiation in the
actual levy per customer category captures the different level of protection each
customer category is offered according to the procedures foreseen in the national
emergency plan.
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The actual levy for each customer category as set by RAE Decision 344/2014
(Government Gazette B’ 2536/9.2014) is shown in Table 3 ranging from a value of 0
€/MWh for interruptible customers to 0.48 x C €/MWh for protected customers.

Table 3 — Security of Supply Levy per customer category

SoS Levy
Customer Category
(€-2014)
Interruptible 0
Gas fired power plants 0.16 x C
Protected customers 0.48xC
All other customers 0.18xC

The constant C may take a value ranging from zero (0) to one (1) and is set once a
year by the Greek TSO, DESFA, according to a transparent ex-ante approved by
RAE formula. The constant C is adjusted annually at the level necessary to pay off
all predicted outflows from the Security of Supply account (managed by DESFA)
during the year taking also into account the inflows to the account. The value of C
has already been revised once and is currently set at 0.7224.

Implementation of the medium term strategy

The medium term strategy is based on the analysis presented in the 2012 Preventive
Action Plan and comprised of options related to the development of new
infrastructure. The aim was twofold: (a) to comply with the N-1 standard and (b) to
reduce the residual risk primarily posed by scenarios 5 and 2 at the lowest cost for
gas consumers.

Analysis showed that in order to eliminate all appreciable risks the medium term
strategy should include:

1. The upgrade of the Revithoussa LNG terminal and

2. A new entry point which could be either a new Interconnector to Liquid
Markets, an LNG Terminal or a UGS.

The first facet of the medium term strategy is being implemented with ongoing
works at the Revithoussa Facility. The project is expected to be completed by the
end of 2016.

The second item in in the medium term strategy is more complex and expensive as it
requires the construction of a new energy infrastructure that will constitute a new
entry point to the Greek Natural Gas System. The completion of any of the several
PCI projects that are situated in Greece (i.e., TAP, IGB, the Aegean LNG Terminal,
the Alexandroupolis LNG terminal and/or the Kavala UGS) will result into the creation
of a new entry point to the Greek Natural Gas System and therefore diminish any
residual risk for supply disruption to gas consumers.
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Obligations on System Users

Since the 2012 Preventive Action Plan was adopted, a security of supply levy was
introduced to the market, payable by all gas consumers as mentioned in paragraph
4.1.3.

The requirements for expanding Obligations on market participants presented in the
2012 Preventive Action Plan are considered partially valid and are presented below,
with the necessary updates.

4.1.4 Obligations imposed on Suppliers

Articles 48 and 81 of Law 4001/2011 have been amended in order to clearly provide
for the obligation of gas suppliers to guarantee uninterrupted supply to Protected
Customers, as provided for in the Regulation. With the upcoming revision of the
Natural Gas Licensing Regulation, to be completed by Q1 of 2016, the specific terms
to materialize this obligation will be included in the standard supply license terms.

4.1.5 Options for new Obligations on Suppliers and Large Consumers

The analysis in Section 4 of the 2012 Preventive Action Plan indicated that DSM and
supplementary gas can play a vital role during emergencies. Consequently they were
part of the proposed short term strategy. Possible new obligations imposed on
Suppliers and large consumers/power generators in order to activate market based
DSM and to enhance LNG availability during a crisis are presented below:

1. Obligation on Suppliers to offer interruption contracts to all customers who
are not protected customers. The contracts should be offered on a voluntary
basis and provide for load shedding through the market based mechanism
described in 4.1.1.

2. Obligation on Suppliers to differentiate sources or to maintain a minimum
stock of gas to ensure :

i. Demand of served protected customers.

ii. Demand required during safe shutdown of critical Industrial
Installations.

iii. Served CCGT capacity with no dual fuel capability.

3. Obligation on Power Generators with gas fired CCGTs with no dual fuel
capability, to comply with obligation no 2 above, either directly or through
their supplier.

Obligations 2 & 3 could effectively be put in place after the involved licensees
obtain access to storage facilities. This is more likely to take place in the medium
term rather than in the short term.

4.1.6 Obligations on Owners and Operators of Independent Gas Systems

As presented in the previous sections, new infrastructure required for complying with
the supply standard of the Regulation may be developed by third parties (i.e. other
than the TSO of the National Natural Gas System, DESFA S.A.).

Therefore, it is necessary that the license terms of the owners and operators of
Independent Gas Systems include the obligation:

1. To operate their infrastructure in a way that enables the fulfilment of the
supply standard imposed on gas suppliers according to the Regulation.
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2. To cooperate with DESFA SA in the event of an emergency, according to the
provisions of the emergency action plan.

4.1.7 Obligations on Gas Distribution Companies

Gas distribution companies are serving through their networks all the protected
customers and, therefore, play a vital role in the uninterruptible supply of Protected
Customers. All current and future Gas Distribution Companies will be required to
align their internal emergency plans with the national emergency action plan, within
6 months from its adoption date, and also to cooperate with the DESFA in the event
of an emergency according to the provisions of the emergency action plan and their
license terms.

Obligation exceptions

Article 8 of the SoS Regulation requires that RAE identify in the preventive action
plan how any increased supply standard or additional obligation imposed on System
Users may be temporarily reduced in the event of a Union or regional emergency.

In the Risk assessment we identified two supply standards complementing the
supply standard of article 8.

1. Capacity adequacy in the Power Generation System during gas emergencies,
taking into account energy switching potential in Power Generation.

2. Security of industrial facilities: The aim is to try to ensure the supply during
the first 48 hours of any crisis to the Industry in order to allow for a safe
shutdown of their installations.

The above supply standards are related to essential security requirements and
therefore cannot be reduced in the event of a Union or regional emergency.

Potential impact of measures adopted on neighbouring MS

The selected strategies are composed of actions that focus on demand side
management, and supplementary gas and infrastructure development. Therefore
they are not expected to have any negative impact on neighbouring MS.

Physical reverse flow at the interconnection with Bulgaria

According to the provisions of paragraph 5 of Article 6 of Regulation 994/2010 of the
European Parliament and of the Council of 20 October 2010 concerning measures to
safeguard security of gas supply, the transmission system operators shall enable
permanent bi-directional capacity on all cross-border interconnections between
Member States as soon as possible and no later than December 3, 2013.

In this context the Greek and Bulgarian TSOs submitted to RAE in its role as the
Competent Authority for security of gas supply, and the Bulgarian Competent
Authority a joint proposal for enabling physical reverse flow capacity at the
interconnection between the two countries (interconnection point Kula-Sidirokastro)
according to the procedure set in Article 7 of the Regulation.

RAE with decision no. 452/2013 has accepted the joint proposal of the Greek and
Bulgarian TSOs. According to the proposal, physical reverse flow capacity will be
offered to the market on a firm basis, as long as no crisis has been declared in the
transmission systems of Greece and Bulgaria, up to the level of one (1) million Nm3
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NG daily, and on an interruptible basis up to three (3) million Nm3 NG daily. The cost
of the investment related to the activation of physical reverse flow capacity of the
Greek NGTS was estimated at € 1 million. The results of the market test held by the
TSOs during the formulation of their joint proposal indicated strong interest from
market participants, hence it is expected that the associated investment costs should
be recovered through the anticipated capacity bookings in that connection point.

The announcement of the physical reverse flow capability to the level proposed by
the TSOs is by no means a panacea. As we reported during the Stress Tests in
August 2014, physical reverse flow capability from Greece to Bulgaria during
emergencies, attributed to interruption of supply via the Ukrainian route, is very
constrained due to the fact that the NNGTS will most likely be operating under N-2
conditions (such interruptions affect both Northern Entry Points, i.e. ‘Sidirokastron’
and ‘Kipi") with barely sufficient entry capacity to satisfy all the contracted volumes at
average winter conditions.

It should be noted however that the above constraints will relax significantly after
2017, following the gradual completion of the projects belonging to the medium term
strategy.
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5. Appendix — Demand data

Table 4 Demand during a 7-day peak demand period

Protected Customers |Industrial Customers Power Generation

Day| 1 6,618,633Nm?3 2,292,885Nm? 5,227,094Nm3

Day| 2 7,340,981Nm?3 2,186,904Nm? 5,526,864Nm?

Day| 3 6,966,585Nm?3 2,053,839Nm?3 7,123,549Nm3

Day| 4 5,933,755Nm?3 2,336,886Nm? 7,350,502Nm3

Day| 5 5,251,652Nm3 2,431,385Nm? 6,300,851Nm?

Day| 6 5,890,867Nm?3 2,421,424Nm?3 7,455,904Nm3

Day| 7 6,069,609Nm?3 2,345,781Nm? 7,050,557Nm3

Table 5 Demand during a 30-day period
Protected Customers |Biounxavikoi HI

Day|1 4,922,564.46 2,268,102.61 7,029,488.26
Day|2 3,139,399.96 2,430,772.70 6,606,280.07
Day|(3 3,166,507.69 2,847,437.65 6,856,036.65
Day |4 3,414,475.64 2,941,556.31 6,427,988.81
Day|5 3,394,839.38 2,894,689.05 6,614,056.73
Day|6 4,200,204.24 2,715,500.86 6,800,961.54
Day|7 4,917,801.93 2,402,180.03 6,543,439.17
Day|8 5,084,118.00 2,164,503.38 6,820,175.13
Day|9 4,630,976.26 2,270,522.47 6,475,988.08
Day|10 4,065,696.73 2,564,993.63 7,028,867.26
Day|11 4,490,931.42 2,455,161.93 6,444,519.63
Day|12 5,121,751.06 2,495,601.42 5,564,902.36
Day|13 5,630,671.94 2,459,588.78 3,441,443.63
Day|14 5,759,936.59 2,499,509.87 3,824,882.22
Day|15 5,990,576.43 2,257,462.15 5,126,394.06
Day|16 5,189,274.63 2,239,752.18 5,838,518.49
Day|17 4,445,981.19 2,429,705.01 5,928,162.64
Day|18 4,542,851.47 2,415,126.96 6,428,329.65
Day|19 4,910,495.60 2,411,980.81 5,731,605.84
Day|20 5,475,725.61 2,408,953.48 5,827,506.69
Day|21 6,618,633.23 2,292,885.05 5,227,094.41
Day|22 7,340,980.87 2,186,904.29 5,526,864.17
Day|23 6,966,585.01 2,053,838.55 7,123,548.68
Day|24 5,933,754.63 2,336,885.65 7,350,502.02
Day|25 5,251,651.97 2,431,385.43 6,300,851.38
Day|26 5,890,866.77 2,421,424.49 7,455,904.24
Day|27 6,069,609.12 2,345,781.02 7,050,557.43
Day|28 6,236,311.68 2,336,758.26 3,637,799.73
Day|29 6,971,770.19 1,977,146.31 4,537,979.03
Day|30 6,484,512.76 2,086,308.64 4,423,892.30
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