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A O umromitAog avagépeTal oto PIBAiou TOU
H EIIOXH TON Erig: Hobsbawm kai ota egnvra xpé,vm(
EITANASTASEQN avageoa oto 1789 kal 1o 1848, TTOU peoaQ
17591545 atro:

e Tnv moAiTikn ["aAAIkn ETrTavaocTaon, Kai
* Tnv ayyAikn Biouynxaviki ETravactaon
TTPOKANONKE O MEYOAAUTEPOC KOIVWVIKOC

METAOXNMOTIOMOC TIOU UTTECTN O KOOMOG
META TOUG APXaioug XPOVOUG.
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Industrial
Revolutions

2 NUEPA BPIOKOUOOTE OTNV

4" Bioynyavikn ETrTavaoroon:

* NG Texvntg Nonuoaouvng (artificial
Intelligence — Al), kai

* TwvV NoAAwv Acdouévwy (big data)

PlBAL  Executive Summary
NGE

= (GlObal Change
e @nd the

== Earth System
_— = AMNAG kal oTnVv €mToxn TNG MeyaAng Emitaxuvong
: & Sk (The Great Acceleration) trou apxioe 10 1950
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H MeyaAn Emitayuvon

Socio-economic trends Earth system trends
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Me OUVETTEIO TNV ETTEPXOMEVN KAIMOTIKA aAAQyr Kal Ta akpaid
KAIpIKA @aivoueva

Map 57 Global Carbon Dioxide Emissions
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Me Kaipla OUMMETOXN] OTIC EKTTOMTTEG OEPIWV TOU OEPUOKNTTIOU TOU
KAGOOU TNG EVEPYEING KOl TWV HETAPOPWYV
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‘ET01, TTapAAANAQ, Kal w¢ ouveTTeld TG 47 Blounxavikng
Eravdotaong, eCeAicoetal Kal pia  O€lpd  «ETTIMEPOUC
ETTAVAOTATEWV».

MeTacu auTwv:

e HEmavaotaon otic MeTa@opEc, Kal

 H EmavaoTraon ornv Evépveia

TTOU O€ OUVOUQOUO ME TIC £CEANICEIC OTNV TTANPOPOPIKN, TNV
TEXVOAOYIO  Twv  UAIKWV, KOl TN  vavoTtexvoAoyia
OIAUOPPWVOUV HIa VEQ «TTPAYUATIKOTNTAY.
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H ETravaoctaon otigc MeTa@opEg

Mobility megatrends:
autonomous, connected, electrified, and shared
(«ACES»)

hh44

D

.
v

Automotive industry megatrends are self-reinforcing and will likely

accelerate the transition to e-mobility in the long term

reinforcement points from

|_l tonomous

other automotive megatrends

C onnected

AUTOVO “ a = EV vehicle architecture = A connected EV ecosystem
KAl ECUTTVA has a central control could increase the ;
& unit to facilitate convenience of charging Z UV6£6£ p EVA
autonomy * Connected car grid
* Autonomous charging solutions could enable cost-
could add convenience effective load balancing
Automotive
industry
megatrends ,
AIG“OI pGCO‘ Sh;‘-_'i red E ectrified cbl)\l KA
” eVva YIG * Greater annual = Tightening emissions 1Tp0§ TO
, driving distances can efficiency rules make EVs s )\ )\
KQ )\U l'p r] offer a decisive TCO necessary to meet Trspl BG ov
, edge for EVs standards KQl Tr]
O)\(L)V TWV = Some consumers may prefer = Lower battery costs 6
’ access to multiple vehicle types improve EV economics éo'|a
GVGVK(UV over awnership (including EVs) r] IJ ;
uyeia

Mnyn: «Electrifying insights: How automakers can drive electrified vehicle sales and profitability», McKinsey&Company, Advanced Industries January 2017
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Ta autokivnra yia AOyouc:
e Aveong,
* ATTOOOTIKOTNTAC, KAl
e AOoPaAEIOC
YivovTal ouvOeDEPEVA KAl AUTOVOUQ,
EVW Ol ATTAITACEIC ATTaVOPAKOTIOINONG TWV avOpWITTOYEVWYV
OPACTNPIOTATWV:
* 00nyei otn Xprion Kabapwyv (EVOANAKTIKWY) KAQUCINwWV

O ouvOUAOPOG TWV ATTAITIOEWVY
AUTWV:
o «EMPRAAAEI» TNV NAEKTPOKiIVNON»
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Y110 TNV TTPOoUTTOBe0n OTI N ATTAITOUUEVN NAEKTPIKN EVEPYEIQ Ba gival
«KaBapn».

‘Etol, Trepvape  otnv  Evepyelakn  EmravacTtacn  kalr OoTn
ueyloToTToinoN TNG aglotroinong Twv AllE.

ATTO QUTEG, O1 eupuTEPA OIOOEDOMEVEC KAl Ol TTIO AuECOa DIOBEOIUEC,
EXOUV OpIOUEVA EYYEVH TTPOBANUATA:

* H nAiakn (@wWTOROATAIKA), auaTnEn TTEPIODIKOTNTA

* H aloAikn (avePOYEVVATPIEC), OTOXAOTIKI dlaKUUAVON

EmimrAéov, kal oOTIC OUO n
TTapaywyn 0ev ocuyxpoviletai
ME TN dNTNON.
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Ta TpoBAfuaTa autd MTTOPOUV VA CETTEPACTOUV HE  TIC
TEXVOAOYiEC aTTOONKEUONG TNG NAEKTPIKNAGC EVEPYEIQGC.

Me Ta onuepiva dedouéva, N atToBrnKeuon YTTOPEI va ViVEl:
* 0€ «KIVOUMEVEC» DIATACEIC — TA NAEKTPIKA OXNMATA, KAl
* 0€ «OTABEPECH EYKATAOTAOEIC — OUOCTOIXIEC CUOOWPEUTWYV

Figure 12: Lithium-ion battery pack price forecast
All Ahead for Electric Vehicles Demand for lithium-ion batteries
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O1 KUpIEC DIAPOPEC TWV DUO EVOAANOKTIKWY Eival.
« OI1 OUOTOIXiEC CUCOWPEUTWY EivVal «OTATIKA» OUCTAMATA — opTifovTal
atrd Kal ekpopTilovral oTo dIKTUO, £XOVTAC £TOI TTEPIOPIOMEVN €UEAICIA,
EVW)
 Ta nAekTpIKG auToKivnTa €ival «OUVOMIKA» OUuOoTAuATa, agou
KaTavaAwvouv eveépyela (popTio) kal Ta idia. Eival, dpwc, dlacTrapuéEva
Kal KOT apXAc pn eAEyCiua.

To MEIOVEKTNUA AUTO ATTAAEIPETAI:
e ME TNV OMOOOTIOINCN OPIOUEVOU
apIBuoU AUTOKIVATWY, KAl
* TNV £Qappoyn d1adIKaoIwyv

(( égunvng (pépTlo-r]g)) The two main models of using EVs to provide

services - V2G (below) and V2Consumer (bottom).

Mnyn: «Harnessing the electric vehicle revolutiony,
regen transforming energy, April 2018
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2NUEPA, N EVOWMATWON TWV NAEKTPIKWY QAUTOKIVATWY WG OOMIKWY
OTOIXEIWV OTO OIKTUO NAEKTPIKNG EVEPYEIQG, ME TNV TPEXOUOQA TEXVOAOYIQ,
givar BewpnTikf. Aiya auTtokivnra TTapaywyng Kal AiYeG €YKATAOTAOEIG
OTaBUWY @OPTIONG €XOouv TN OuvaToTNTA PONG EVEPYEIQG aATTO TO
auTokivnTo oTo KTipio (V2B) | atro 1o autokivnto 1o dikTuo (V2G).

‘HONn, Opwg, €xouv apxioel va avatmrtuooovTal E£QAPUOYEC Kal  va
OIEPEUVWVTAI HOVTEAA AEITOUPYIAG KAl ETTITITWOEIG.

@a OOUME €V OUVTOMIO TPEIC MEAETEC EQAPMPOYNG:
1. AIOAIKO TTapko Hornsdale otnv AuoTpaAia
2. [1poobetn 1I0xUC oTn BpeTavia

3. Alaxeipion apiBuou NAEKTPIKWY QUTOKIVATWY WG eviaio ouoTnua
atrofnkeuaong evépyelag otnv KaAipopvia
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AI10AIKO TTapKOo Hornsdale ornv AuocTtpaAia

To al0AIKO TTapKo Hornsdale, otnv NOTIO
AuoTpaAia, atroTeAgiTal atro 99
QVEMOYEVVNTPIEG, gival 315 MW
EYKATAOTNMEVNG 1I0XUOC KOl OUVOEBNKE OTO
dikTuo TNV 1" AgkepuBpiou 2017.

T G s S S i

H eykataotaon Hornsdale Power Reserve,
KOVTA OTO QIOAIKO TTAPKO, ATTOTEAEI (AKOUN)
TTAYKOOMIWG TN MEYAAUTEPN UTTATAPIA IOVTWV- N
AiBiou. Eivar 100 MW gykataoTnuEVNG 1I0XUOG grid services
hME XwpnTikoTNTa 129 MWh. "Exel duvatoTtnTa
eAEYXOUEVNC EYXUTNC OTO SiKTUO: ond shiing.
« 70 MW via 10 AeTTT@, VIO £CI00PPOTTNON
TOU OIKTUOU (UTTnpEdiec OIKTUOU) N
« 30 MW yia 3 wpeg, yia dlaxeipion Tou
(POPTiOU KAl pUBUION TWV TINWV EVEPYEIQGC.

"™ Power
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Mp6o0BeTn 1I0YUC oTN BpeTavia

MST(’] Tr]V avako ivwo—r] Tr]g Are we ready for the 2040 Electric Vehicle target ?
KUB£pPVNONC, TOV ZETTEPRPIO TOU British energy capacity
Current electricity Extra energy needed to

201 7’ OTI a1td 10 2040 KOl UETA Ba usage at peak times powerelectrlc cars by 2040

, ’ M 61 GW ____30GW
TTwWAOUVTAI UOVO NAEKTPIKA ber ezt N b
auToKivNTa, EKTTOVABONKAV JEAETEC
EKTIUNONG TTPOCdIOPICUOU TNG
avgnong Tg gATNONG NAEKTPIKA e
EVé pYﬂGg KQl £VG)\)\G KTI Kég )\0 OT] g ~—_ need to build either an extra... ~

KGAUWAC TNG. O1 TTPWTES EKTIPACEIS | " \
MIAoUCQV yia TNV KAGAUYN TNG KaTd ‘

950% augnon T1n¢ {nTnong (atmé 60GW 10 000 9.6

wind turbines Hinkley nuclear power stations
og 90GW) atrd avepoyevVATPIES A A
o o 7 2 cost of + N Build ti 20 Atacostof < > Build time of
TTPOUTTOAOYIOHOU 19,5 B10. OTEPAIVIOV [P DAL Y X1) ANy St

per wind turbine per wind turbine per nuclear !]l-ﬁl'lt per nuclear [}|i:'mt

 a1To TTUPNVIKOUC OTABPOUC
TTpouTroAoyiouou 190 dI0. oTEPAIVWV.
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Alayeipion opIiOUoU NAEKTPIKWY AQUTOKIVATWY WC E&VIAio ouoTnua
amrofnkeuonc evépvelac otnv KaAigopvia

H etaipia eMotorWerks, Quyartpiky TnG Enel X, €xel ouvdEéoel o€ OIiKTUO
TTEPICOOTEPOUC aTTO 6.000 oTaBuoUc @OpPTIoONG, OTNV TTAEIOVOTNTA TOUG
OIKIOKOUG, ONMIOUPYWVTAG MIa €Ikovikny utratapia 30 MW kar 70 MWh. To
QIKTUO XpnaoipoTTolEi €10IKA TTAATPOPUa Aoyiouikou cloud yia va diaxelpideTal
Ta QOpPTia POPTIONG ME TPOTTO TTOU VA £CI00PPOTTEI TO DIKTUO, HMEIWVOVTAG TO
OUVOAIKO KOOTOG eVEPYEIQC Kal auAuvovTtag Tn diaAsimrtotnTa Twv AlE.
[TapaAAnAa, 10 AOYIOMUIKO
TTOPAKOAOUBEI O€
TTPAYMATIKO XPOVO TIG
TTNYEG TOU OIKTUOU,
ETMITPETTOVTAGC TN GPOPTION
OTaV eyXEETAI PWTOROATAIKN
N AIOAIKN EVEPYEIQ.

120,000
Home AC Units

) eMotorWerks

An Enel Group Company
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AVTI CUUTTEPAOTHATWYV
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O1 TpEIg TACEIC AIXMAG YIA TOV HETAOXNMATIOMO TOU OIKTUOU
(ME TNV EVEPYO OUHHETOX TWV KABAPWYV METAPOPWYV)

DECENTRALIZATION

- Makes customers active
\ elements of the system, though
ELECTRIFICATION requires significant coordination

Critical to long-term carbon eI i
goals and will be a relevant energy efficiencies,
decentralized energy resource decentralized storage,

microgrids, demand
response
Grid Edge
Key technologies: Transformation

Electric vehicles,
vehicle to grid/home,

smart charging, heat
pumps

Key technologies:
Network technologies (smart
metering, remote control and

automation systems, smart
sensors, optimization and

aggregation platforms) and
DIGITALIZATION customer technologies (smart
appliances and devices,
Allows for open, real-time, Internet-of-Things)
automated communication and

operation of the system

Sources: World Economic Forum
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