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EU energy strategy

2020, 2030, 2050
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e Third energy revolution

e Future energy economics



EU energy objectives “=-
 greenhouse gas reduction

* sustainable production and
consumption

« competition in electricity and

natural gas markets -

W 300
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- security of supply & _.x7 « 48



EU medium and long term targets .} _

regulatory authority

-20 % 20% 20 %
2020 Greenhouse Renewable Energy
Gas Emissions Energy Efficiency

10 %

Interconnection

> 32,5%

Energy Efficiency

2030

New governance system + indicators
2050 -80% Greenhouse Gas Emissions
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Current energy system

EU energy system today*

Domestic

= G

Power plant
(coal, oil, nuclear)

I

a users
* Poullikkas A., 2009, Introduction to Power &Generation Technologies, ISBN: 978-1-60876-472-3
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Future energy systems opimistc scenario) .. %

PUOMICTIKN apXn
EVEPYEIAC KUMNPOU
cyprus energy
regulatory authority

EU energy system in 2020-30*

Steam A
Hydrogen reformer
communities = o
I l I
' -_
Regional | e
hydrogen |

distributiopn
|

network

Hypogen plant Power plant

(coal, oil, natural gas) (coal, oil, nuclear, natural gas)
* Poullikkas A., 2009, Introduction to Power Generation Technologies, ISBN: 978-1-60876-472-3
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*

Future energy systems cptimistic scenario) . %
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EU energy system in 2040-50*

Hypogen plant Jme Hypogen plant
(coal, nuclear, natural gas) ___(coal, nuclear, natural gas)

* Poullikkas A., 2009, Infroduction to Power &eneration Technologies, ISBN: 978-1-60876-472-3
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Future power systems P X
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Tomorrow: CCS, RES, DG and
hydrogen storage, smartgrids

=

Phaotovoltaics
power plant

Today

yprus energy
I

Storage

Flow
Control

Storage PD-.']-'_?|'
L | uality
Distribution Network > Powel quatty

\ | plant\ quality m device

device
power House with domestic
Factory Commercial Plugin‘vehicles Source: EC, 2007

plant
building

Storage
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End goal — the smart future .Y
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The Super Smart Grid after 2050* 3 ;

(may allow for 100% RES) A

yyyyyyyyyyyy
regulatory authority

* Poullikkas A., 2013, Sustainable Energy Development for Cyprus, ISBN: 978-9963-7355-3-2
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Cyprus current electricity
and NG systems

Characteristics and solutions to isolation

12



Existing power generation system }

* Steam turbine units (HFO)
- Dhekelia power station 6x60MWe i
- Vasilikos power station 3x130MWe [Nt iac-)
° Combined cycles (Diesel) e
- Vasilikos power station 2x220MWe

* Gas turbine units (Diesel)
-  Moni power station 4x37,5SMWe
- Vasilikos power station 1x38MWe

Ny

° Internal combustion engines (HFO)
- Dhekelia power station 6x17.5MWe

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019
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Existing power generation " ?
system (cont.)
* Renewables

- PVs 146MWe
- Wind 157MWe
- Biomass 13MWe

* Total installed capacity:
- Conventional: 1483MWe
- Renewables: 316MWe

14
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* ok

Distribution of RES-E -
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e
POWER STATIONS AND RENEWABLE ENERGY SOURCES OF CAPACITY BIGGER THAN 20 kWp 5
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Existing natural gas system .} _
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« Under development !
* For power generation as a start...

_ 17
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Characteristics of 1solated‘ %,
electricity systems* -

* High fuel costs

~ use of oil derivatives £
* Economies of scale cannot be adequately

exploited
~ generation units cannot exceed a certain size since the loss of a

unit would mean the loss of a high percentage of the entire

system
* Need to maintain high reserve capacity to ensure

power system reliability
The smaller the electrical system size, the more the expenses will be

* Poullikkas A., 2015, Sustainable Energy Policy for Cyprus, ISBN: 978-9963-7355-6-3
18
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Energy transition for non- “.Y__
interconnected islands*

Need to:

yyyyyyyyyyyy

* Reduce cost of security of supply
* Achieve market integration

* Increase socio-economic welfare
benefits

* Poullikkas A., 2013, Renewable Energy: Economics, Emerging Technologies and Global Practices,
ISBN: 978-1-62618-231-8

_ 1
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The S()lllti()ll* : " evpmomn coxn

* Increase system flexibility
~ Integrate RES into electricity market
~ use natural gas and RES for power generation

~ promote e-mobility (V2G technology - bidirectional flow of
electricity between the electric car and the grid)

* Establish electricity interconnections

~ with EU internal electricity market (the island of Cyprus is
the only non-interconnected Member State)

* Production of hydrogen (energy carrier)
~ from RES and natural gas

* Poullikkas A., 2016, Fundamentals of Energy Regulation, ISBN: 978-9963-7355-8-7

_ 2
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PuOumon evepyerakov

TOUEQ
Baoweg apyeg pvOpnonc



Baoweg apyeg pvOpong® L.

uuuuuuuuuuuuuuu
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= :

» Ave€aptnoio s PuOmetikng Apymg
Evépyawog

* ALLQAVELD OTIS UTOPACELS TNG
PuOmetikng Apymg Evépyerag

e [IpocGTOGLO TOV ETEVOVTOV KUL TOV
KATOVIAOTOV EVEPYELNS OTTO TN
POtk Apym Evépyawog

* Poullikkas A., 2016, Fundamentals of Energy Regulation, ISBN: 978-9963-7355-8-7
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Emtevdn fpacwov apywv pvouoncg ?

EVEPYEIAC KUMNPOU
yyyyyyyyyyyy

e Y®06TO0 VOLOOETIKO TAULOLO0

e AVTOVOULO GTT) OLUYELPLOT) TOV
OLKOVOULK®V TTOpOV TS PuOpietikig
Apmg Evépyearog

e IKOVO KUl EMGTNUOVIKO KOTUPTIGUEVO
avOpOTIVO OVVUNIKO

H PAEK Aoyoodotel atov Opyavieud PvOpestov e EE

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019 23



H PAEK (Evpemaikn kat EOvikn vopoOeoia) ?
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o AvelaptnTn Apyn, VOUIKG OLOKPLTY] KoL
AELTOVPYIKA GVEEAPTNTN a0 KAOE GAAN ONUOGLA 1)

101OT le] ovTOoT MNTA - dev Inra ovte hapPaver ancvbeiag 0dnyieg
a0 0oL TOTE KVPEPYNION 1| AAAY ONUOCLA 1] WOLOTIKT] OVTOTNTO KATA TNV
dGoxnon TOV PLOUGTIKOV KaOINKOVTOV

o Aappaver avTOVONES ATOPAGELS

e Kataptilel EeYMPLoTES ONUOGLOVOULKES
TPOPAEYELS, VTOVOULE. S TTPOS TNV EKTEAEST] TOV
TPOVTOAOYLGUOV KUL VL0, TNV EKTEAEGT] TOV
KoONKOVTOV TG

e A0pilel nEAN TOV TPOCEOTLKOV TOV YPUPELOV TG
PAEK, ywo TV gktélheon TOV KoONKOVTOV TG

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019 24



Kvupeg e€ovoiegc PAEK e

EVEPYEIAC KUTIPOU
yyyyyyyyyyyy

o Empiéner kan puOuiler Ty ayopd NAEKTPIGUOV KL
(PULOIKOV U.EPLOV

* A6 QUALLEL TOV OVOCLUGTLIKO KOl VYU AVTUY®OVIGUO
e IIpooTaTEVEL TU COUPEPOVTE TOV KUTUVAAMOTOV

* ECac@aiilel TNV 06QAAELO, TNV TOWOTTA, TNV
EMAPKELN KOL TNV CELOTIGTIO 6TV TTAPOYN
EVEPYELOS

 EvOappover T ypnon tov AIIE

- 2
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Kvpieg e€ovoieg PAEK owviyea) 20

EVEPYEIAC KUTIPOU
yyyyyyyyyyyy

* A0£1000TEL KO EMPAETEL 0AOVS TOVS GUUUETEYOVTES
OTLS AYOPES NAEKTPLONODV KUl PUOLKOV G.EPLOV:

— AVTAYQVIGTIKES OPUGTNPLOTITES: TUPAYOYOVS NAEKTPIKNS
EVEPYELUNS, TPOUNOEVTES NAEKTPIKNG EVEPYELOCS, TPOUNOEVTES
(PLOIKOV G.EPLOV, KAT

— MovorOMOKES OPUSTNPLOTNTES: LOLOKTITI] CUGTIHOTOS
RETAUPOPAS, OLAYELPLOTI] GUGTNNUTOS RETAPOPAS, LOLOKTITY
GUGTNLATOS OLAVOUN S, OLOYELPLOTI] GVGTI|UATOS OLUVOUTS,
AELTOVPYO aYOoPas, KAT

e IIotomolEl TOV OLUYELPLGTT] CUGTIUOTOS HETUPOPAS

- 2
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eVEpPYEIag KUTIPOU
cyprus energy
regulatory authority

Enonttewa - aderodomon L.

PAEK
PuBpiomikn Apxn Evépysiag Konpou

Ayopa Quoikov Agpiou

Ayopa HAextpiopou (umto dapopywon)

Auvvnuikd AvTaywvioTikn
Apaotnpiornra -
MovonwMakn kata
MovonwAtakig AvTaywVvioTiKEg MovonwAlakig m Sidpkera 1oxvog
ApaomploTnreg Apaotnpiotnreg ApaotnptoTnreg napekkAiogwy

PR e ——— O

Lo PAEK oupenéyovtes o Ayopd

________________________________

AvegapmnTon Ave£aptnTol
: Napaywyoi MpopunBeuté
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Challenges in electricity

market

_ 28
IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019



Electricity market complexities* L ¥

UOMIoTIKN apXxn
EVEPYEIAC KUTNIPOU
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* Energy market
e Power market (flow of energy)

* Ancillary services market
— Reserve (spinning, cold, primary, etc.)
— Voltage regulation

— Frequency regulation, etc.

* Poullikkas A., 2016, Fundamentals of Energy Regulation, ISBN: 978-9963-7355-8-7

- 2
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Electricity market functions :.}
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 Generation (competition)

 Transmission (menopoly)

e Distribution (monopoly)

* Supply (competition)

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019 30



Competition vs monopoly ¥ __

N
] /

»
~ B
" A

i il
o [

_ 31
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Day
Ahead
Market

D-1 As soon as possible On D
12h midday after midday on D-1 At H-1

capacity

ime
Auctions of long-term FTRs Flow-based or C(::;:E:(:llb P;:g;?;]n :c;r
and/or PTRs with UIOSI via ATC-based pan- By l:ba Wit '%‘SOS
a single platform European price comrﬁon : >
coupling :
platform or
< implicit
Products exchangeable on auctions

a secondary market

Integration of RES: LCOE vs Reliability

* Nicolaidis P., Chatzis S., Poullikkas A., 2019, “Renewable energy integration through optimal unit commitment and
electricity storage in weak power networks”, International Journal of Sustainable Energy

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019 32



Power system reliability* “l..

yyyyyyyyyyyy

* adequacy, PS ability to satisty
customers needs both in power and

electrical energy

° security, PS ability to remain in

operation after sudden disturbances

* Zachariadis T., Poullikkas A., 2012, “The costs of power outages: A case study for Cyprus”, Energy Policy

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019 33



Intermittent energy source* :.%
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° Any source of energy that is not

continuously available
* May be quite predictable

* Cannot be dispatched to meet the demand

of a power system J'

* For dispatching need storage l

* Poullikkas A., 2013, Renewable Energy: Economics, Emerging Technologies and Global Practices,
ISBN: 978-1-62618-231-8

C 4
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Daily load curve (the ‘camel curve’)* P X
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900

(o) (o)) ~ (0]

o o o o

o o o o
1 1 1

400

300

Conventional generation (MW)

200

100

O O O O O O O 0O O O O b o O o O o oo o o o o o
© © 0 9 9 O 0O 9 9 9 0O 90 9 9 0 0 0 9 9 o o 9o 9
O d N M < IO O© I~ 0 O O d N OO < Ih © ~ 0 O O «d€ N ™M
O O O O O O O 0o 0 O d 9 Ad d +d +d d 4 4 «+4 N N N «

Time (h) .

* Poullikkas A., 2016, “From the ‘camel curve’ to the ‘duck curve’ on electric systems with increasing solar power”,
Accountancy
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Effect of PV generation on load R
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curve (the ‘duck curve’)* y

o 1Y) ';

900

® PV generation
800 A

= Conventional generation

700 A

600 1 \ Need for

i _storage and
& = flexible

500
400 .

technologies
300

200

Conventional / PV generation (MW)

100

o o o o o o o o o o o o o o o o o o o o o o o o
© © © © © © © © © © © O 6 © © ©O © ©O © © © o© o o
o — AN o™ < Lo O N~ (c) D (@) —i N (9.0) < LO (o] M~ (e o) (o) o — N o™
o o o o o o o o o o — — — i | — — — — — N N N (qV
Time-(h)~
_* Poullikkas A., 2016, “From the ‘camel curve’ to the ‘duck curve’ on electric systems with increasing solar power”,
Accountancy
36
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Gas is a pillar of renewable .Y
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enel‘gy (power production in UK¥) e

1,200
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&0 E00
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400 400 el
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0 00
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* H.V. Rogers, 2011, The Impact of Import Dependence and Wind Generation on UK Gas Demand and Security of
Supply to 2025, The Oxford Institute For Energy Studies
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Ayopa NAEKTPLONOV »
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Avnovyia PAEK kot IHoltelag Yo kaQvotépnon yia v Tinpn awtopum
Agrtovpyila Tov véov Movtélov Ayopac Hiektpiopov:

 PuvOmotikng Anogaon 01/2017 (KAII 34/2017) «mept EQappoyng
AgopevTikov Xpovoorwaypappatog yio v IIiqpn Epropikn Aertovpyia

Tov Néov Movtérov Ayopas HiekTpropov» - mhjpn eykatdotoot Ko
Asrtovpyia Tov Aoyropmkov MMS (Market Management System) — péypt 1 Tov
2019

 PuOmotikn Anogaon 04/2017 (KAII 223/2017) «mept EQappoyng
Merapating PYOuong oty Ayopd Hrektpropov tg Kompov piy v
I pn E@appoyn tov Néov Movtédov Ayopdas HrekTpropov» — dpuepi
ocvuforara peTalY TapayOY®V Kol Tpoun0evt@v pe pnviaio TEPL060
ekka0aprong — amo 1 Xemw 2017

 PuoOmotikn Amogaon 05/2017 (KAII 321/2017) «mept E@appoyng
AgopevTikov Xpovoorwaypappatog yio v IIApn Eykatdotaon kat
Agttovpyio amd Tov AXA Tov Aoytopikov MDMS» - aijpn eykatdotaoy

Kot Asttovpyia Tov Loyropikov MDMS (Meter Data Management System) —
néxpr 1 Azp 2019

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019 42



IIpoatartovpeva yua Aettovpyla 5

aAyopAag NAEKTPLOUOV

* Négg poOulopeveg owatiunosig AHK

e 2tedéymon AXMK

e NE&OU KAVOVES ayopdc NAEKTPLGUOV

e AvaOe@pnon Kavovev HETUPOPAS KAl OLAVOUNS
o Awnyopropévor Aoyapraopot AHK

e Agrtovpyikoc Avayopropnos AHK

4
ET Cyprus Local Network, Nicosia, Cyprus, Nov 26,2019 3



IIpoamartovpueva yia Aertovpyla S

AYOPAG NAEKTPLOUOD (ovviyera)

* AvaOe@pnon vopoOeoiag

 Awwyopiopog AAMK amo v kaOetomomuevn
AHK

o Alay@vionog ywa Aoytopitko MMS

o Awayovionog ywa Aoyroptkéo MDMS

* AOKINOOGTIKI] AELTOVPYLA TOV GUGTIUATOV
AELTOVPYLOGS TNG AYOPAS

 Epumopikn) Asrtovpyia vEOL HOVTEALOV AYOPaS
NAEKTPLONOD

44
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Kvpieg tpovoleg Metapatikng o ;

PuOponcg

 E@appoyn Metapatikng PvOuiong otnv Ayopa
Hlgktpropov pe Awpepn Zopporora petald
Hapayoyov ko Ipoundsvtov pe pnviaio
MEPLOOO EKKAOAPLONG

e 'Evapin Asrtovpylog ™ Metapatikng PvOupiong
™V In ZeatepPpiov 2017

e Ioyvg Metafatikng PuOuiong néypr tnv tanqpn
gpapproyn Tov N&ov Movtérov Ayopag
HA\skTpropov

45
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KaAvyyn Suadiaoci@v ayopmv NnAEKTPLOUOD
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A/ AR NMuAwvegiEtxyop &gkl MeTtoaBatitkRAFPUO pLoNn@
rn (S} 1A X2
1= po E,GHLOLK”, yopo KaAUrtteta@An pwgEl
Srpepnn@Eu LB OA LAl :
Kevtplukd@D OVWLEV
2E P p\{ H , n AseviKaAVTtteTtall?
MpoBeocpplaxknEAyo p &Fe i
3@ HpupepriocwolZAyopdl?l x AsviKaAUrttetoll?
i
a4 EvSonueprijoclaAyopdl * EhevEkaAUTtTETOLLZ
[]
AyvopdFEELoco ornno
53 M ,p & PP nens AsvEmKAAUTTTETOLUR]
loxUVog#l 0
M aAVLIo O
6=l nx ,M © ., AsvKaAUrtteTtall?
E§Lcopportnongdoxvogkl i
p ;
7= AvopaIZET’[LKoupLva- AsvKaAUVTTtTETOLUR
YrtnpeouwwvVvzl i
KaAUrttetalQue pLkw OvoyLaRuet TEg@AUTTOUL[
8@l NrLaxsiplonuetprjoswVvE Aep SHH WrafieTpnTes
L STOD)
Su Baocpud
o npB B Hos KaAUrttetauzl
EKKOaOdpLong i
10| Eyvyuvodoociall |:]|:I|:| KaAUrttetol?
NraxsiplionuovasS wvi 3
11 AMER | KaAuUrtteto?l
MAnpodopraxkni , . . .
123 , AsviRTtaltte i taUZE LIS LKORPAOYLO ULKORR YO p A G2l
vrtoSopnn@ i
Xpovog@AAortoinong@
13E| rmAnpodopLakngl x AsvRItalTte i tTaUE LS IKORAOY Lo ULKORNY O p &Gl
vItoSo gl i
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Kvpwua yapaktnprotika »
Metafatkng PoOuonc

yyyyyyyyyyyy

Aypepn E€oypnpatiotproka Xopforae  Xovayn Xvupdocmv yro tnv
Y10, AYOPUTOANCLO NAEKTPIKNGS EVEPYELUS mpoun0ero NAEKTPIKNG
o€ unviwaiao faon EVEPYELOG

Mopoyowyoi Ipoun0Osvtig Koatavahmtég

Aogr000tnon 13 Tpoundsvtov

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019



Basics of electricity tariffs .Y

PUBMIoCTIKN upxr’l
vvvvvvvvvvvvvvv
yyyyyyyyyyyy

* Generation cost including reserves to meet peak
demand and forced outages at reference fuel
prices (e.g. at 300€/MT)

* Transmission and distribution cost
* Metering cost
* Supply cost

e Rate of return

* Fuel cost adjustment at real fuel (e.g., Aug 2017
318€/MT or Aug 2018 460€/MT )

o 4
IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019 8



Tariff regulation* LS

EVEPYEIAC KUTNIPOU
yyyyyyyyyyyy

* Incentive regulation vs cost plus
regulation

 New regulated tariffs since Sep 2017

— Public consultation

— Allowable income for the next 5 years

— WACKC set at 4.6% (significantly decreased)
— Efficiency factor set at -1.5%

— Overall ~ 6% reduction on basic tariffs

— Transparency in electricity bills

* Poullikkas A., 2016, Fundamentals of Energy Regulation, ISBN: 978-9963-7355-8-7

o 4
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Parameters affecting PX
electricity price*

EVEPYEIAC KUTNIPOU
yyyyyyyyyyyy

 Capital expenditure - control by allowable income
» Operating cost - control by allowable income
 Other taxes - Government policy

— Green tax
— Publie service obligations
- VAT

e Fuel miXx — available generation technologies: fuel used
* Fuel price - international market

* Poullikkas A., 2018, “An adaptive longterm electricity price forecasting modelling using Monte Carlo simulation”,

Journal of Power Technologies
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o o o
Historic fuel prices
* Brent oil price 2017: 50US$/bbl
* Brent oil price 2018: 80US$/bbl
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Historic tariffs for Cyprus* (2012-2018) % }

PUOBMICTIKN apxn
eVEpPYEIag KUTIPOU
cyprus energy
regulatory authority
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Electricity bill

PUOBMICTIKN apxn
EVEPYEIAC KUMIPOU
cyprus energy
regulatory authority

ENAEIZEIZ METPHTH (kWh) ANAAYZH A THN NEPICAO 11/12/2018 - 11/02/2019

Atia (€)

AiaTiynon TeAeutaia Mponyotuewn IM KatavaAwon Xpewoelg Alatignong 01

Mapaywyn HAekTpIkG Evépy. {1.870 kWh x €0,0923}

01 99780 97910 1870 Xprion AkTuou {1.870 kWh x €0,0321}
Z0voho Katavalwong 1.870 kWh ETTIKoUpIKEC YTTNpesie {1.870 kWh x €0,0067}
AvTigToIxn TrepoIvr| KaravaAwaon 1.499 kWh MéTpnon KaravaAwong

MpopnBeia HAEKTPIKAS EVEPYEIRG

ZUvoho pe Baoikn Tiur Kauaoipwy
Avarpooappoyr Kauoipywy {1.870kWh x €0,034321}
YTmroxpewoelg Anpoaiag QeeAciag {1.870kWh x €0,00083}

Z0voAo trpiv To ®TA {19%}
Tapeio ANE & EZE {1.870kWh x €0,01}

Z0VOAO XPEWOEWV TTEPIOBOU EKTOC PTA

PMNA {19%}
KATANAAQEH AMA REPICAO ZUVOAO XPEWOEWV TTEPIGDOU
2000 — YTTOAOITTIO aTT0 HETAPOPA
il MANpwpeg
1500 3 i i : et
£ 1000 ix i
- JEEAA %
so—3
i L : ;
ANTIETOIXH NEPIINH TPEXOYIA
NEPIOAOZ
EfopAnen péow pioBoioyiou AHK
NAnpwyn pe unviaieg dooeig. Mood doong €225
Baoikr npr kauoipwy: €300/MT {Merpikd T dvo} } ;
Tpéxouoa NP Kauoipwy: €439,15/MT YTTOAOQITTO TTPOG HETAPOPQ
Avampooapp oy TEfg Kauaipwy: €0,034321/kWh MAnpwTéo péxpr 06/03/2019

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26, 2019
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IIpOo@EATEC ONUAVTIKEC ‘X

PUOMIOCTIKN apXn
EVEPYEIAC KUTNIPOU

Pvﬂ Lo ’[ll(ég Aﬂ'[()(p('l()' €1¢ s

*  PuvOpmiotikny Amogacn 02/2018 (KAII 259/2018) «mwept EQuppoyns AEGREVTIKOV
Xpovoowaypappatog yio ) Malik Eykataotaon Kot Asttovpyio amd Tov AXA
Yrooopuig Evpuvav Xvetnuatov Métpnong (Advanced Metering

Infrastructure)» - eykotastaocn ££vaAvav HETPNTOV 6 OLOVG TOVG KUTUAVAAMTES
NAEKTPLONOV

*  PuOprotikny Anogacn 02/2019 (KAII 204/2019) «mwepi Exmovnong
EUTEPLOTUTOUEVIIS TEYVOOLKOVOULKNG REAETIG EMAVAGYEOLAGLOV TOV

Yvotuotog Meta@opag kot Zvotnuatos Atavopng 2021-2030» - svélxto ko
GRELOPONO NAEKTPIKO cvoTNua Yo peyain ewedoyn AIIE o€ cuvovaopno pe cvotipnato
amodfkevong evépyerag mEpav tov 2020

*  PuvOpetikny Amogaon 03/2019 (KAII 224/2019) «wept Ofomong facikov apy@v
PvOpuietikov IAaiolov AE1TOVPYLOS EYKOTACTAGCEOV ATOONKEVONC NAEKTPLONOV
OVAVTY] TOV HETPLTT] GTT YOVOIKI] AYOPd NAEKTPLOROV» - AstTovpyia
EYKUTUOTACEOV AT00NKEVGNS NAEKTPLGUOV GTI YOVOPLK AYOPE NAEKTPLGUOV
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PUOMIOCTIKN apXn
EVEPYEIAC KUMNPOU
cyprus energy
regulatory authority

Challenges in natural gas

market

59
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Pathways to low emissions .7 __

EVEPYEIAC KUMIPOU
cyprus energy
regulatory authority

1. Gas is clean 2. Gas is scalable
Gas is sufficiently
le<s than ?:; gsro;ﬁs abundant to continue 10
C02 per KWh than meela 1alge share of
electricity Why gas IS European and global
perfectly suited energy demand
to play a pivotal
role in the
3. Gas is flexible energy mix of 3. Gas technology is improving
the future
Gas can
quickly meet short - Gas technological
lerm fiuctuations in improvements are
power demand where . driving energy efficiency
other power sources gains

can not
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Use of natural gas as a

transition or bridge fuel*

PUOMIOCTIKN apXn
EVEPYEIAC KUTNIPOU
yyyyyyyyyyyy

e switching from coal to gas

e using gas to back up
intermittent renewables

e the quickest, easiest and
lowest cost
decarbonisation path

October 2019

Challenges to the Future of LNG:
decarbonisation, affordability
and profitability

Jonathan Stern

Distinguished Research fellow, OIES

+ Sterm J., 2019, Challenges to the future of LNG: decarbonisation, affordability and profitability,

The Oxford Institute For Energy Studies

IET Cyprus Local Network, Nicosia, Cyprus, Nov 26,2019
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EU gas market target model .Y

* The new uses for gas have different roles
across the gas supply chain

yyyyyyyyyyyy

NG Virtual Plpellnes] Use of gas in land tlanspon]

Production

CNG Virtual Plpellne4 Use of gas in water transpor

—~————

Virtual pipelines are closely related to the development of the use of gas
in the transport sector, particularly in the case of LNG

L 2
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Power-to-Gas (P2G)* » 5

 energy storage technology linking the
electricity and gas infrastructure

yprus energy
regulatory authority

Power-to-Gas Unit -5

Curtailed
renewable energy

Electricity
generation

Synthetic
methane
Gas system

5t O

Other gas uses

Imbalances in

al Output: hydrogen or synthetic methane

i R Commercial deployment: used for

absorbing curtailed renewable energy
, and acting as a balancing tool by
Hydrogen filling ..
sialin electricity TSOs

* Poullikkas A., 2005, “An overview of current and future sustainable gas turbine technologies”, Renewable and

Sustainable Energy Reviews 63
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Ayopa @UOKOU Agpiov

uuuuuuuuuuuuuuu
yyyyyyyyyyyy

e Ano@aon Yrovpykov Zvpupfoviiov
— Ewcaymyn vypomonuEvou Quoitkov agPLlov G noviun
AVGY] KUl TAPAAANAN HE EKELVI] TOV EPOOLUGUOV UTTO
QUGIKO a£pro Kortaopatev NA Meooysiov (ac@airera
£P0OLOGNOV)
— ATOGVVOEGT] VTTOOOUTS 0T0 cVUPOANL0 TTPpOoUNOLELOCS
VYPOTOUUEVOV PVGIKOD UEPLOV
* Yrnoooun YPA —"Epyo Kowvov Evowa@épovtog —
Xopnyia €M101

e Amo@aocn Yrovpyikov Zvupoviiov yuu
OVOOVOUEVY] AYOPA KUl ALOYELPLOTES

I 64
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Evépyereec PAEK »

eeeeeeeeeeeeeee
yyyyyyyyyyyy

* 'Eyypog@o «Baowkég Apyéc Tworoynong tov Eykataoctacewv YOA», 30
TIovviov 2017

« YXuvpeovio PAEK - PAE «Cross-Border Cost Allocation Agreement
between Regulatory Authority for Energy of Greece and Cyprus Energy

Regulatory Authority», 9 Oxtoppiov 2017 - 'Epyo Kowov Evéwagépovtog
Ap. 7.3.2 «<Removing internal bottlenecks in Cyprus to end isolation and to
allow for the transmission of gas from the Eastern Mediterranean region»
(xatatéOnke ctov ACER)

* Amo@aon Awacvvoprokov Empepriopov Koostovg Epyov Kowvov
Evowgépovtog Ap. 7.3.2 «Removing internal bottlenecks in Cyprus to
end isolation and to allow for the transmission of gas from the Eastern
Mediterranean region», 10 Oxtoppiov 2017

 PuvOpotikn Amogaon 01/2019 (KAII 203/2019) «Aqhmon PvOpiotikng
Ipoxktikig ko Mg@oodoroyia Aratipnoe@v ®Puvoikov Agpiov»
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Evepyereg PAEK (ovvixew)

yyyyyyyyyyyy

e ANuovpyio TAALGLOV AYOPdS PUGIKOV
0.EPLOV

— AvaOeopnon vopodeoiag

— Kavoviepot a0£1000TNoNS

— Kavoviopotl Tpnong Kot ote@aveLog
AOYUPLOCUOV

— Kavovicpot IIpoun0siag ®A
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