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ELECTRIFICACIO
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LLEI 16/2017 DE CANVI CLIMATIC

¢) Impulsar un model energétic en que el consum de combustibles fossils tendeixi a ésser nul, per tal que el

2030 es pugui assolir el 50% de participacio de les energies renovables en el sistema electric catala per a
poder arribar al 100% de renovables el 2050.

a) Establir un pla de transicio per al tancament, no més enlla del 2027, de les centrals nuclears, vetllant per |a
preservacio dels llocs de treball directes que generen en el territori. |

2. S'ha de garantir que les infraestructures eléctriques tinguin suficient capacitat per a
atendre la demanda addicional d'electricitat que comportara la transicio cap al vehicle
eléctric i que s'adequin a la mobilitat eléectrica i a l'electrificacio del transport. El
departament competent en matéria d'energia ha d'incorporar com a objectius al pla de
desplegament de la infraestructura de recarrega del vehicle eléctric a Catalunya que el
100% de la flota publica de la Generalitat sigui electrica el 2030 | que el 30% de renovacio
del parc de vehicles sigui electric el 2025.

4. S'ha de reduir en un 50% la dependéncia dels combustibles fossils, especialment dels

derivats del petroli en I'ambit del transport rodat i dels ports de mercaderies i esportius en
['horitzd de I'any 2040.
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PREVISIONS ESPANYA <\

Cuadro 15: Evolucion del consumo de energia final por tipo de vector energético en Espaiia

Mtep 100
90
80 - Renovables de uso final Consumo de
energia final 2050
70 » 54 -71 Mtep
60 Electricidad S TS 3-4 Mtep
50
35 - 47 Mtep
40 Gas Natural (64 - 66%)
30
20
Productos petroliferos
10 14 - 19 Mtep
0 Carbén s 1-2Mtep
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Font: Un modelo energético sostenible para Espafia en 2050. [Monitor Deloitte, 03-2016]

A l'escenari plantejat per Monitor Deloitte per assolir un model
energetic sostenible a Espanya el 2050, I'energia electrica passaria a
cobrir el 64-66% del consum d’energia final, a diferencia del mix
actual en el qué els combustibles fossils cobreixen 2/3 parts del
consum d’energia final.
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SOM PROU CONSCIENTS DEL REPT
AL QUE VOLEM FER FRONT ?
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PACTE NACIONAL PER A LA TRANSICIO ENERGETICA
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0,2 % Carbd
48,7 % Produg:tes
0,4 % Residus no renovables ) petr0|fer§

28,5 % Industria

2,2 % Energies renovables \

27 % Edificis

8,3 % Aviacio

21,6 % Gas natural

3,8 % Primari_

0,9 % Serveis
(no edificis)

27 % Energia electrica

31,4 % Transport terrestre
' i maritim de cabotatge

Sector del transport, dependéencia del petroli > 92%
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CONTAMINACIO

1000 years of global temperature and CO2 change

Temperature change °F

4 o w o o o n o wn o w o wn o n o [Ted o wn o w o
- o ¥ o ™ @ ~ - O o w o <t ®© ™ ~ N © - 0 O D
o O O - ﬁ N MO M & & & 0 0w © O N~ N O O O ; (=2
1:29.190 - - o - - - - - - - - - - - - - - ~ ~—
3
N NO, wwm)
0 235470 940 1.410 10 20 30 40 50 60 70 80 90 150

Metres

’@‘ Generalitat de Catalunya
MY Institut Catala d’Energia

370

350

270

250

230

COz2 (ppm)



OBJECTIUS PIRVEC

El 14 de juny de 2016 s’aprova per Acord del Govern el Pla d’accioé per
al desplegament de la infraestructura de recarrega per als vehicles
electrics a Catalunya (PIRVEC) 2016-2019 i es crea la Taula per al
desplegament de la Infraestructura de recarrega per als vehicles electrics

(TIRVEC).

#energianeta

— — ® PREVISIO 2019
FOMENTAR DONAR CONFIANCA
laugment a les empreses perqué apostin . e .
del nombre de per la mobilitat eléctrica e ° . ®
vehicles eléctrics en la renovacid de flotes de ‘ ° . [ .

transport professional . |

-
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IMPULSAR AFAVORIR

nous models que els municipis catalans

de negoci basats puguin aplicar mesures

en la mobilitat de millora de la qualitat

eléctrica de l'aire i de diversificacid
energética

ESTACIONSDE  ESTACIONSDE PUNTS DE
RECARREGA RECARREGA RECARREGA
RAPIDA SEMIRAPIDA VINCULADA

Abril 2019
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MATRICULACIONS i
MODELS DE VEHICLE
ELECTRIC
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Figure ES 1 » Evolution of the global electric car stock, 2013-17
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Notes: The electric car stock shown is primarily estimated on the basis of cumulative sales since 2005. Where available, stock numbers
from official national statistics have been used (provided that the data can be shown to be consistent with sales evolutions).

Sources: IEA analysis based on country submissions, complemented by ACEA (2018); EAFO (2018a).

Key point: Global electric car stock is expanding rapidly, crossing the 3 million vehicle threshold
in 2017.
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Plug-in Shares and Composition 2018
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Norway had 37% share, 21% BEV, 16% for PHEV +37% +27%
e ————————
-14% +110%
1% +85%

+22% +187%
+134% +77%

+36% +18%
+147% +94%

+16% +1%
+14% +79%
6% +50%
+64% +39%
+12% +47%

+238% +1276%
+124% +155%
+74% +138%

#energianeta

+36% +49%

m Generalitat de Catalunya
1Y Institut Catala d’Energia



Product portfolios and supply need to support rapid

growth

EVs for Europe

(OEM announcements)
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* SUDOCATY

ELECTRIC VEHICLES TIMELINE O
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U.S. medium BEV price breakdown, ICE price and share
of battery costs

$2016 (thousand) and %

45
40
35
30
25
20
15
10

e Battery

P owertrain

e Vehicle
ICE

20016 2018 2020 2022 2024 2026 2028 2030

Source: Bloomberg New Energy Finance, EPA, ICCT, FEV, ONRL, IDL. Note:
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The Electric Cars That Will Get You the Furthest

Electric cars ranked by range in 2019 (in km)

Tesla Model 5 Emr e e e N 600
Tesia Model 3 I e g <50
Testa Model X i s
Opel Ampera e e A 520
Hyundai Kona E'M@m 480
Kia e-Niro S IO 455
Jaguar 1-Pace N 220
Renault Zoe it M) 400
Nissan Leaf e ) 350
R
Volkswagen e-Golf s 200
Hyundai loniq Electric SEIEEEEEEEEEESS 220
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LA RECARREGA DEL VEHICLE
ELECTRIC
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LIMITACIONS | HABITS DE LA RECARREGA ELECTRICA

BARRERES PER LA IMPLANTACIO DE VEHICLES ELECTRICS:

* Disponibilitat d’estacions de recarrega

e Autonomia dels vehicles

Figure 13 » Charging habits for a sample of Norwegian electric car users, 2016
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Source: |EA elaboration based on results from Figenbaum and Kolbenstvedt (2016).
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| 1oniTY

3 estacions a Catalunya 2019 - 2020.
Cada punt de recarrega fins a 350kW
6 punts de recarrega per estacio / ubicacid.
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LES BATERIES ELECTRIQUES
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Battery cost (USDAWN)
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Potential

@ US DOE battery cost (BEV)

@ US DOE battery cost (PHEV)

® Cost claimed by GM and Tesla (BEV)
~ GM battery cost target (BEV)

Tesla battery cost target (BEV)

— US DOE battery cost target (PHEV)
4 US DOE energy density (PHEV)
@9 US DOE energy density (BEV)

- US DOE energy density target (PHEV)
@ Conventional lithium ion

@9 Advanced lithium ion

@9 Beyond lithium ion
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Life cycle of an electric vehicle battery with a second life

@ Reuse

Electric vehicle Second-life Repackage
| useof ‘% to fit
. édamz ’ batteries with ‘“ ‘ client’s
A= high residual . needs
capacity
o ~
2o | Recycle \&)> FResell
Salvage raw material Resell batteries for various uses
Examples of second-life =
Oé ()
Repair parts Leveling of renewable energy

Sources: Ademe, Study on the second life barteries for alectric and plug-in hybeid vehicles, 2011 AT, Kearney Energy Transation Institute,
Elactricity Storaae FactBoaok. 2018
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Waste volume - Material value
600,000 Upward of $2,000 worth of e Content breakdown

metals in a 435-kg battery

metric tons by 2025 globally Carbon 2455
Steel IN224%
Manganese [ISIES6
Challenges - \ Copper I 5.7%
* Hazardous nature of material Aluminum Bl 4.3%
* Quality of recycled material Cobalt I
* Variability of content opait i
Iron B 3.3%
hi b Nickel M 2.4%
: /' Lithium-ion car batteri ithium 1.
Select r ecycllng Processes - 4 o : e CLIES Lt Bre
s S 232%
* High-temperature metallurgy : : Other
* Low-temperature extraction Reuse alternative
* Hydrothermal cathode refreshing Stationary energy storage
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> Expectation ———>

A BATTERY
PARADIGM SHIFT?

@ oo ®

® wo- ® As you can see, there are many batteries with
nsing expectations — but they still must make

it through years of scrutiny and iterations to
: become viable solutions.

> Time

W
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EMMAGATZEMATGE
ENERGETIC
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MODELS DE MOBILITAT

INFORMACIO | FORMACIO
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DISRUPTING THE CAR

Alternatives to car ownership by trip length

—————— ®-----—-————— P>
Micromobility Medium distance Long distance
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60% of trips in the US 25% of trips in the US 1 5% of trips in the US
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. AN Generalitat de Catalunya
#energianeta " Institut Catala d’Energia



Number of car sharing users 2017 - 2025
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Source: Frost & Sullivan, Future of Car Sharing Market to 2025
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