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@ Hiektpropdg:
2Nuovtiko Kowvoviko Aya0o

» H niextpikn evépyeto emnpedlel LEGO OTIC CUEPTIVES
GLVONKEC, ATOPAGIGTIKA T CO1) OAMV TOV TOAITOV Kol
TN Agrtovpyia KdOE cOYypovng kowvaviag, Kabwc:

v givon Cotikng onuacioc pe SmAn 1810t KOW®VIKO
(vnpecia KOWNG MEEAELNG) Kol OIKOVOUIKO ayolBo

v glvoil Tawtdypovo TPoiov e CNUAVTIKO KOOTOC
TOPAYOYNG, LETAPOPAC KOl OLOLVOUNG,

v 1 Topoy®myn TS otd GUUPOTIKA KOOOULO £YEL CNUAVTIKEC
EMMTOCELS 6TO TEPIPAAAOV
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Hisktpikn Evépyew .....

» Eivou éva mpoiodv mov amontel peyding kiipnokog emevovoels. H
TOPOY®YT KO OLAKIVNGN TOL oTNPILETOL GE KEPAAOO GTUOVTIKTG
evtaoem¢ Ko Paciletor o vTOOOUEC (oTOOOT TOPAYYNE Ko
OIKTLO) UE LOKPD ¥POVO GYEOLOGLOD KOl KOTOUGKEVTC.

» To Aertovpyikd KOGTOC EMPOPVVETUL CNUOVTIKA OO TIC
EIGAYOUEVES KOVGIUES VAESC, EVI TO GLVOAKO KOGTOG,
AopuPoavousévav vToyn tov TEPPIUALOVIIKOV ETMTTOCEMV ATO TN
AELTOVPYIO TOV HOVAOWMV GLUPBATIKNC NAEKTPOTOPAYM®YNC, Paivel
OLOPKMS OVEAVOLLEVO.

» H owovouikdmto/avtoyovieTikKOTnTo T0U GUVOATKOV
GUGTNUOTOC TUPAYWDYNG, LETAPOPAS KOl OLOVOUNC NAEKTPIKNG
EVEPYELOG EMNPEALEL OTTOPOCIOTIKA TNV OTKOVOLLLOL KOt TNV
AVTOYOVIGTIKOTNTA 6TO 01E0VES mepIPdArov.
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@ O AVToyOVIGNOG NTTOPEL VO, AELTOVPYNGEL

otn Kvmpo ;;;

» H npoondbeio elcaymync aviay®vioHoD GTIC yOPEC
NAEKTPIKNG EVEPYELNC TPETEL VA, OLOLLOPPOVETOL LLE
YVOLOVOL

v TNV aoQAAELD, TOV OVEQPOSLACULOD,
v T1 GLVEYN TOPOYN GTOVE KOTAVOAMTES,

v v evbivn Evavtt tov TepBUIOVIIKOV ETIMTOCEMV.

» AvTéc o1 amoutnoelg Kofm¢ emiong Kot N ovaykn yio Tnv
AVEAVOLLEVT] ATTOOOTIKOTNTO, DYNAOTEPT] TOLOTNTA TG
eCLTNPETNONG TEAATOV, LOKPOTPOBESUN LEIOON TV
TILOV, KO TOV DTOYPEDOCEMV ONUOGIOC MPEAELNG EYOVV
evoouotmdel otic Evporaikéc Oonyleg kol otnv

4 14
Kvnprokn NouobBeaoia.
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IHog umopet va eSumnpetndel KoAvTEPW 0
Kvaprwog Katavarotic;

> YYmg avtoy®violog tpodmobEtet tny vmopéin
1KOVOTTOMTIKOV aplOpod moapaywydv (tépav tov 3-4)
Ko TEXVIKT / TEPPAALOVTIKT] OLVATOTNTO GUVOEGTG
TOVC YWPIS AEITOVPYIKE TPOPANLOTA — QWOVVATO Y10, TV
Kbmpo
» H “uwepn” Kdmpog umopet va mpocpépetl BeAtiopévn
vanpecia otov KOmplo katoavalmTn Ue:
v Evpdvtaotn kot avotnpn pvduion,
v  Avtayoviopd oTIC TEYVOLOYIEC TOPAYWYNE NAEKTPIKNC
EVEPYELOG
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@ EEmtepko Ileprfaiiov

» To paydaio petafariopevo TepiBAAlov, Tov GLVOETOVV:
v Ta véa dedopéva e ayopdc ko g1dkotepa 1 dicicdvon twv AITE

v Ot awontnrikéc Evpomaikéc Odnyiec, Evioléc ko AVoKov®doELC
KOl O1 OVTIGTOLYEC EVOPUOVIGTIKEC 0VIKEG vouoBeaies, aAAdlovV TO
YAPTT TNG AVATTVENG TOV OIKTOMV.

v Or miéoelg mov orlogvo kKot ovEdvovtat o€ OAo tov Opyaviopod amod
TNV TOMTEIN GTO GUVOAO NG, 1010UTEPO AOY® KO TNC OTKOVOULKTG
Kpiong

» ONUOoLPYOLV VOl TOAVGVVOETO GVGTNLO TPOKANCEMV, YEUATES
amO EVKOPIES KO OEILEC TaVTOYpOVa, TIG omoiec N AHK mpemet
Vo, OL0YELPLOTEL PE EMLTVY IO, Olac@aAlovTog TNV emPimon Kot
tepouteP® dvOion tov Opyaviouov
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% Teyvohloyika avapaduiopnéva oiktoa

» BEvopveic petpntéc
» Evopon diktva pe avooabuonévec AEITovpyikeg
OLVOTOTNTEC:
v ApY1ITEKTOVIKT OULPIOpOUNG PONG EVEPYELNC KOl
TANPOPOPLOV GTT) OLOLVOUT] Y10 VO OVTIUETMOTICEL TNV

TOAVTAOKOTNTO, TNC OLOGTOPUEVTIC TAPOYDYNS KOl TNV
avaoduiopevn ¥pnon Tov OTKTVOV OLOVOUTC

v  ApYITEKTOVIKT LLKPOSIKTUMV LE GLOTILLOTOL
amoONKeELONC KOl AV TOVOUNC AELTOVPYIOG

12 Ampidiov 2013 Evepyetaxn vrodoun - Néec teyvoroyiec ko 1 AHK



Ta ESunva Aiktvo fertiotomolovy ) ypnion
TOV EVEPYELUKOV TOPOV
Smart grids vs “business as usua

|H
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generation
» Better efficiency Simpler operation, but:
» Reduced losses » Increased environmental impact (new dedicated

lines and possibly substations necessary)

» Towards electricity at “0 km”
» Increased losses
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w9 "ECunva Aiktva Yo Agipopio & ATIE

Me v avantuén tov EEVTVOV OIKTVMV 1 oloyEipton g (Tnomng
KOIL 1] OTTOTEAEGLLATIKT] ALELOTOINGT LOVAO®MV arodnKevLong
EMTPETOVV OmEPLOPIOTN OlEicovon TV AIIE

TO SMART GRIDS

o E - ¥ EURELECTRIC DSOS Ten-YEAR RoADMAP
prnie I ’: i~ FOR SMART GRID DEPLOYMENT N THE EU

H apoidpopn pof evAPYELES KoL TANPOPOPLGY
EMTPETEL OLEGTUPUEVT OLayElpLon Tov Ponba oty
peltioTomoinon TG YPIONGS TOV EVEPYELOKMOV TOPOV

12 Antpiliou 2013 Evepyelakn urtodoun - Négg texvoAoyieg kot n AHK


Presenter
Presentation Notes
Τα ηλεκτρικά δίκτυα αλλάζουν και γίνονται ενεργά με διεσπαρμένη ικανότητα διαχείρισης και ελέγχου με πολλαπλά οφέλη για την οικονομία και τον Κύπριο καταναλωτή. Οι κανόνες Μεταφοράς και Διανομής και οι τεχνικές απαιτήσεις σύνδεσης που καθορίζουν τα τεχνικά χαρακτηριστικά των μετατροπέων για έλεγχο της τάσης και της ενέργειας, ενεργού και άεργου ισχύος, είναι νευραλγικής σημασίας για να πετύχουμε αυτή την δυνατότητα.  


Awayeipion TS CTNoNS Kot aclomoinon
GUVEPYELMV UE AALES VIINPEGLES

» Méaoa o€ avTO TO VEO TEPIPAALOV TOV VEDV
TEYVOLOYLDV, OGO EVIGYVETAL 1] OLECTTOPUEVT] TAPAYDYT
EVOVTL TNG KEVTPIKNC KOl OVOTTTUGGETOL 1] OO EIPIOT TNG
CNTNOMG UE TNV EUPAVIOT] Ko EXTPOGOETOV QOPTI®OV
OT®C TO NAEKTPIKA ovTOoKivNTO Kot ovTAv OeproTntog
T0, OPLOL OO DPIGLOD TMV OLPOPWOV OPAGTNPIOTNTOV
(Tapoaymyn, olkTva Kot epmopia) yivovron wo GoAd.

» 2NV eumopio 1 GHVOEST TN TOANCNGS EVEPYELNS ULE TNV
olayeipton tne CNTnonge, OEGTAPUEVT) TOPOY®YT KOl
a.ELOTOINGT OA®V TOV TATNPOPOPIDV TOV OLOYEOVTOL
HEGA atO TO ECLTVO OIKTLO ONULOVLPYOVV TPOVTOOEGELC

VEMV OYOPMOV KOl GUVEPYEIDV LUE AALEC VTTNPEGIEC.
12 Ampidiov 2013 Evepyetaxn vrodoun - Néec teyvoroyiec ko 1 AHK 10



O TOAELS HOG KoL TO YOPLE NOS GTO
GUVTOUO HEAAOV!




Ta evepysroka amodspato TG yNs KoL 10
NALOKO OVVOULKO ....

b

,;:__ ' | Annual solar irradiation

‘ to the earth
— (5335 —]
Gl Established global
oal energy resources
Uranium —

Global annual enargy consuption

Source: Eco Solar Eguipment Lid.
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Presenter
Presentation Notes
6% της ημερήσιας ενέργειας που καταλήγει στην γη από τον ήλιο είναι η ετήσια ενέργεια που καταναλώνει η ανθρωπότητα  στις διάφορες δραστηριότητες της. 
Οι ενεργειακοί πόροι της γης πέραν από τα οποιαδήποτε προβλήματα δημιουργούνται στην ατμόσφαιρα από την χρήση τους, είναι συγκεκριμένης διάρκειας και γι’ αυτό η βιωσιμότητα της ανθρώπινης ζωής στη γη σπρώχνει και γι’ αυτό το λόγο προς ΑΠΕ και ιδιαίτερα τον ήλιο!


I'po@ikn) mopdotocn ™S 0SL0S GUALEKTOV

POTOPOATAIK®OV

55,0

S0,5

—— -SilowW =@ -Sihigh =——=—TF

------- c-Sitrend seesses TF trend

(epi

European Phaotoveltaic Industry Asso

O1 TIWEG TOV GLAAEKTOV
PEVYOLV UTTO TNV YPOUPIKN
mopdoTacn NS Labnong:
O1 TIUES TTOV OVOUEVOVTOY
to 2016-2018 eivou nony

Hact pog !

10 100 1000

10000 100000

1000000

13


Presenter
Presentation Notes
EPIA = European Photovoltaic Industry Association
LCoE = Levelised Cost of Energy


o
LY PV:Owmo yniég enevovoerg katd to 2011

Figure 41 - Power generation capacities added in the EU 27 in 2011 (MW)
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source: EPLA, BWEA
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Presenter
Presentation Notes
Τα τελευταία χρόνια βλέπουμε μια ραγδαία αύξηση στις επενδύσεις για παραγωγή ηλεκτρικής ενέργειας από φωτοβολταϊκά πλαίσια. 
Το 2011 ήταν κατά πολύ η πιο ψηλή επένδυση και …..

Η τάση είναι για πιο ψηλές επενδύσεις τα επόμενα χρόνια ακόμα σε χώρες που η ηλιοφάνεια δεν είναι του επιπέδου που έχουμε στην νότια Ευρώπη και ειδικότερα στην Κύπρο. 
Η αύξηση χρόνο με χρόνο, όπως φαίνεται και στις γραφικές παραστάσεις, είναι γεωμετρική αφού οι τιμές συνεχώς χαμηλώνουν. 


IHow N wpoPreyn Yo emevovoelg o PV
uéxpr 1o 2016;

Figure 12 - European cumulative scenarios until 2016 -
Moderate and Policy-Driven (MW)
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ﬂ PV-Power in Germany (July 2012)
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PV Electricity Cost

0.30

www.ipv.uni-stuttgart.de

electricity production costs [€/kWh]

12 Ampirdiov 2013
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@ Ilog Aertovpyel cVOTNUO COUYNPLGHOV TG
EVEPYELOGS?

Inverter

Wind
turbine

Source: ATTRA - National Sustainable Agriculture Information Service
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MeTpnTéS cuuYN PG oY KUTAYPAQPOVY EVEPYELN U0 TO OLKTVO KOl
EVEPYELD TTOV OEV YPNCLUOTOLELTUL KOL OLOYETEVETUL GTO OLKTVO

@ Understanding NET METERING

FPL.. Solar Photovoltaic Array Example

The energy is used in your -

home, school or business The Bidirectional Meter®
indicates energy usage and
excess energy produced

@) Mot conerts e 3 vy wsadty - A ihs etectic grid
Solar array electricity produced by the ::ﬁle-r.-* ,g.nl'.'

CORVarts solar array from direct

energy from current (DC) 1o alternating

sunlight inta current (AC) for us# in your

plectricity home, schoal or business

Utility pole/
distribution line

and measures the energy
produced by the solar array

Smart meter only measures the “excess energy’ sent to the grid, not the total

energy produced by the PV system



M népa otn I'eppovia pe copyn@ouo ...

Solar Power for Homes Net Metering Explained

Everyday electrical appliances are being switched on
Power production: 386 Watt -> Energy consumption increases. There is not
Power demand: 2.114 Watt enough solar energy yet, so power must be obtained
Difference: -1.728 Watt from the electricity utility.

12 Ampidiov 2013 Evepyeiakn vrodoun - Néeg teyvoloyieg ko n AHK




Kota To peonuépe ...

7\
4 F !
|

The sun continues to supply energy via the PV system.
At present, less energy is being consumed than
generated. The excess electricity is fed into the grid.

."""._....3

ﬂ\‘:..-o-....-..--..

g

Power production: 2.274 Watt

Power demand: 713 Watt
Difference: 1.561 Watt

12 Ampidiov 2013 Evepyelaxn vrodoun - Néeg teyvoroyieg ko n AHK 21



S To andysvpa ...

The sun continues to supply energy via the PV system.
At present, less energy is being consumed than
generated, The excess electricity is fed into the grid.

Power production: 1.410 Watt
Power demand: 324 watt
Difference: 1.086 Watt

12 Ampidiov 2013 Evepyelaxn vrodoun - Néeg teyvoroyieg ko n AHK 22



ApYya TO amoOyELN. ...

-

.c.-"'."
.o..o-...._—j;:l

:j
-
{

As evening approaches, the sun is not delivering as
much energy via the PV system, In the meantime,
energy requirements start to increase again.

Power production:  1.091 Watt
Power demand: 611 Watt
Difference: 480 Watt

12 Ampidiov 2013 Evepyelaxn vrodoun - Néeg teyvoroyieg ko n AHK 23



Bpaov: H 0061 Tov 1NAM0V KOl TO OLKTVO

avaroupaver To gopTio...

Solar Power for Homes Net Metering Explained s e $ shae T Morinfo

S
.
*a

Power production: 27 Watt Night is falling in Germany. Energy consumption
Power demand: 416 Watt decreases - until the next day.
Difference: -389 Watt

12 Ampidiov 2013 Evepyeiaxn vrodoun - Néeg teyvoloyieg ko n AHK




o)
A

"ESvnveg IToAaig ko KowotnTeg:
Mo EVOLOQPEPOVGU TTEPLTTMOT] VLU, GUVEPYELES

K

Urban

Energy Transport
Production and
and Use A . Mobility

Information and

Communication
Technolog

12 Ampidiov 2013 Evepyetaxn vrodoun - Néec teyvoroyiec ko 1 AHK


Presenter
Presentation Notes
Can Europe lead the world into a “third industrial revolution” – one that will take us away
from disruptive centralized power systems into a new age of energy-producing buildings,
distributive power and smart grids? There is no other choice, says Jeremy Rifkin (a world known visionary in the field of Smart Grids) and he adds: “We can actually create buildings that produce more power than they use”. Cities & Communities  can smartly lead the way. 

The smart cities and communities partnership is a real challenging case for synergies. That is where innovative approaches can bring out optimal solutions. Stand alone systems have served us well over the years but we should always remember that A smart infrastructure investment is the one which achieves the goal at the lowest cost (cost-efficient system approach!).

European Commission sees that and pushes forward for a European Innovation Partnership involving cities & communities with other stakeholders 


To evepyeroko peiypno 0o eCehyOet:

1T KaOopo KoL ATTOKEVTPOUEVO

A number of technologies with potential profound impact are
emerging at different levels of maturity

Selected examples

Market size
A
*Grid batteries
*CCS
=Offshore wind
=Small scale
=Electric vehicles nuclear
*Solar PV — =Solar thermal =Digital power
utility scale power plants conversion
*Solar PV - *Solid-state lighting *VVehicle-to-grid
*Hybrid cars residential *Smart windows integration
*Wind energy *Smart EV » Advanced building *Compressor-less
*CFLs meters batteries materials air conditioning -
Stage/maturity > me
Mature Commercialization Development
12 Ampidiov 2013 Evepyeiaxn vrodoun - Néeg teyvoloyieg ko n AHK 26



H amoOnkevon nAEKTPIKNG EVEPYELOS
EPYETON ....

Improvement in costs and performance of battery technolo-gies will continue,
with Li-ion showing the largest potential

CAPEX ® 2008
€/kWh capacity ® 2012
4 N @ 2020
500
400
300
< Lead-
Acid
200
150
2,000 4,000 6,000 8,000 10,000 >10,000
Cycle life

1 LFP/C Chemistry; based on costs for automotive applications
SOURCE: ESA; McKinsey



Ta otovyelo €vOS HIKPOOIKTVOV

—) e

CHP - waste Blogas Controllable load Power grid

Controllable generation

\ pG Energy I'.lanagE/
l é Polint of
COMmmon

coupling
Limited or not
controllable generation
Hydro
f 4444
“%ﬁﬁx-j&
EARRN)
Wind Photovoltalc Energy storage

A ) N
1| | - = ™ =TT T
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% To Aiktvo Tov Mélhovtog: Hierarchical
Multiagent

Set point State
%?2 DMS : HV
tate

StateT lSet point

Set point State
mmndl CAMS B MV
State

State T l Set point

Set point State
State
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% AZA OEVKOADVEL TV AYOopa

Case I: DSO as market Facilitator

Market Scope

i

| ]
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I i I:real timea)
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! ! Service Provider's Box
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| 1

: : Consumer

e e TEt CsP -
Metwork assets T
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s AL IR ) -
Alternative communication protocals

A —

Dperational Senaces reguests

DSO Managed Scope
Telaco. Flows s |CT Flows
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Néegg ovvaToTNTES Y100 VEN O TNS
KEQUAULOVYIKNS Paong ...

A decline in the value of conventional generation business is expected, but growth
areas exist across the value chain that can more than offset it

European industry EBIT, EUR billions

7777777777 144
R E— o
stream? 17
T&D 31
Large
Scale RES 30
Conventional
generation
o Large T&D? Down-
2011 DeC“ne n Scale stream 2020
conventional RES

generation

1 Includes power sales and new downstream (distributed generation and storage, EV infrastructure, new downstream products and services, power flow optimization)
2 About 25% of the growth refers to transmission Evgpfygla](f] Dnoﬁouﬁ - Négg rngo}\‘oryigg Ko n AHK
SOURCE: McKinsey Industry Vision analysis



Ipoypaupa Evp@nng yio £E0mvous HETPNTES

Europesan
Commission

Sweden 2003 —zme Completed
Italy 2001 — 2011 Completed (ENEL: 2001-2006)

T

+

Finland Mandated 2009
2009

Malta Mandated

L P
I

—
e
2011 |

Spain Mandated

Austria Mandated

Poland Under Discussion

Romania Under Discussion

Greece Mandated

2013
2013
2018
201 S 2019
2012 I 2020
Estonia Mandated 2013 — 2017
2013 . 2020
2014 NI 2020

=R L]

Y

UK Mandated 2014 T 2020
France Mandated (timetable TBC) 2014 — 2020
Netherlands Mandated (timetable TBC) 2014 EEEEEE—— 2020
Denmark Mandated (1.5mn 5M already installed) 7 — 2020
Luxembourg Mandated 2015 — 2018

Ireland Mandated 2016 EEE—— 2019




@ T £0€1&e TpOo@UTN NEYAIN £PEVVO TNG
EURELECTRIC?

» Tovuc 4 mo KAt® TOPAYOVTEC LE OVVATY ETIOPAOT,
TOV GLVEYILETAL, Y10, TNV ONUIOVPYIKT] AVATTUEN TG
Brounyaviog NAEKTPIGULOV:

v H dpapotikny avénon oty dvvauikdtto tov AITE kot
YPNYOPT OVATTTLUEN TOV GYETIKOV TEXVOAOYLOV G EMIONC
KO TOV VEMV OTULITICEMV Y10, T AEITOVPYio, TOL OUKTVOV
GTO GUVOAO TOV.

v'H petokivnon mpog amoKeEVIp®UEVO EVEPYELNKO CUGTLLOL
KOUL TNV KOTAANKTIKT] O10pOPOTOINGCT) TOL POAOL TV
TEMK®OV YPNOTOV GTO EVEPYELOKO OTKTVLO.

12 Ampidiov 2013 Evepyetaxn vrodoun - Néec teyvoroyiec ko 1 AHK 33



@ H épevva g EURELECTRIC:

v T dnovpyia tng Pdong tov £Evavmv SIKTVMV LE TNV
EYKATAGTUGT), GE TPMOTN PAGCT], TOV ECLIIVAOV UETPTTOV.

v Tnv elooymyn avioyoviopon oTny Umopio Kot TV
onurovpyia ¢ mieonc otovg Ilpounbevtéc va Bpouv
KOLVOOPL0L LLOVTEAN QLYOPAC TTOV VO, AVTOTOKPTIVOVTOL OTIG
QTTOUTIGELS TV EVEPYDV TEAATOV.

12 Ampidiov 2013 Evepyetaxn vrodoun - Néec teyvoroyiec ko 1 AHK 34



@ IeptparilovTiKN TOMTIKY EIVOL OVAYKT ...

Comparing the cost of

Climate Action vs Climate Inaction
80 -

70 -
B0 -
50 -

40 -

Trillion U.S. Dollars

30 -

Policy Cost Damages il Cost Damages Darmag Lramages
by 2100 by 2100 by 2100 by 2200 1y 21 by 22040



@ Anuovpyikotnto & Koawvotopia onuiovpyovv
-- ghnioa Yo avOon ™ owkovopiag !!!

Accelerated innovation in the EU power sector could be

worth 85 billion EUR/year by 2030
2030, EUR hillion

Electricity Energy savings Macro-economic Total
cost reduction benefits
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SOURCE: EURELECTRIC Innovation Action Plan Taskforce analysis
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