FAST CHARGING TO FACILITATE
TRANSITION TO EV IN CATALONIA. WILL IT
BE ENOUGH?

XI INTERNATIONAL CONFERENCE ON ENERGY INNOVATION
“Integration of bateries and electrical vehicles:
towards a more flexible power System “

ASSUMPTA FARRAN. Head of Transport Unit
16th November 2018
ETSEIB. UPC Barcelona
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THERE IS SOMETHING MISSING

Top 10 European countries for EV registrations
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TECHNOLOGY DISRUPTION

» Cost of bateries versus
energy density

Electric cars: cost of purchase vs single-charge range
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» EV sales evolution » Solar panel prices

Figure 18: Solar panel prices have dropped c85% since

2007 (€/W) on innovation and economies of scale
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BUT ..... WHERE IS THE BUSINESS MODEL FOR
FAST RECHARGNG ?

Figure 13 « Charging habits for a sample of Norwegian electric car users, 2016

lnmﬁ ¢ et AL s saes sers fes S LU e e Seas faen s LU e seas eaes SEs S1es SLLLLLLLRARE £R1% S4Es et SSR RO SLALARLLARLE tra Sees S8ee SEs f4es S8 LLLLLLLLL L Ls £ane ners faes Sans e AL e seas e S SRS AL LAARRATS SRE e fes SrR e LALAARLARLESrEs faes SeR SrES SRS S LR ees e neae i
M Daily
90% N N B B BN EE
BO% R B R s I e s R S o [ R oo B 3-5 times per waak
?ﬂ% e S e e R e e e S e e .
(1L JEETREr REEESPREE L DEEPRNEERSE | EEPSEERREE  EURNEEPRREE  SUPERSPREEE  DEUNEUPNREES  OPERSPRREE  [EEPRRNEN  EERSREReRRE R .DnEDrtwiCEB week
LTI TR REEESPREER DEEPRNEERSE | EEPSEEEEREE  EURNEEPRREE  SUPERSPREEE  DEUNEUPNREES  OPEREPRRE  EEPRRNEN  ERSRERSREE R
A0% et e ... ... ... D . ... . M Less frequently
I0% et e B B s B e e R e B B
25% e e s e e e e S e N e S L S e e . M Never
10% e IS B B s I e e e e B B
0%

Frequency of charging

Home  Workplace  Public Commercial  Fast Home  Workplace  Public Commercial  Fast
charging  facilities charging  facilities
BEV PHEV

Source: |EA elabpration based on results from Figenbafm and Kolbenstvedt (2016).

i Generalitat de Catalunya
#energianeta N . Institut Catala d’Energia



BUT ... WHERE IS THE BUSINESS MODEL FOR
FAST RECHARGING ?
EV charging activity by location in UK
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PIRVEC 2016-2019

Boost a public EV charge, key for energy
transition commitments

PIRVEC 2016-19

(]| Plad'Infraestructura
de Recarrega
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de Catalunya
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PIRVEC 2016-19

PIRVEC. THE VISION FOR A PUBLIC FAST CHARGING. 5 e

per al Vehicle Eléctric
de Catalunya
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PIRVEC. PUBLIC Fast, interoperable, easy and visible PIRVEC
chargingpoint network 2016-

Real-Time viewer of the fast network
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User card: LIVE, Reus, User card
Girona, IBIL, Lleida interoperable
Generalitat de Catalunya
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Too many challenges without a business model

» Charging Infrastructure
= Risck of strand investments
= |nfrastructure not always functioning optimaly
= Lack of interest of the private sector

» Consumer awarness
= Lockation of crarging points ( a feel there are not enough charging points)
= Lack of transparency on cost

E-mobility
services

Infraestructure

» Payment Systems Market
= Lack of interoperability of payment Systems
= E-Roaming ( potencial lack of competition on the market) PI RVEC

= Cost of re-charging 2016_

> Integration with the energy grid
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INTELLIGENT POLICY FRAMEWORKS ....7?
CLEAN MOBILITY PACKAGE
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3 Oct. 2018
Carmakers threaten

JOBS

1317
Tuit
. ACEA @ACEA eu-4d

\\'ﬂ' #002 targets: A forced push to #ElectricCars will
ACER dispropartionately affect #jobs in 14 regions across the EU,

concentrated in the Czech Republic, Germany, Italy, Slovakia,

Hungary, Romania, Sweden and the United Kingdom | NEW
REPORT: acea.be/press-releases...

CO2targets: A forced push to
electric cars will

disproportionately affect jobs
In 14 regions across the EU

13 nov 2018
Proposal Climate and energy
transition law

5 0ct.2018
Carmakers threaten

INFRAESTRUCTURES

—_ Luz 100% verde en 2050 S

P oo La Ley de Cambio Climatico e
prohibird en 2040 la venta Lo

Electric cars: unrealistic #C02 targets proposed by the
European Parfiament ignore lack of #EV/ charging points |
LEARN MORE: acea be/press-releases
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ARE LOCATED IN JUST 4 EU COUNTRIES i
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EV ECOSYSTEM

13 Nov 2018

Maros Sefcéovicea &
©@©MarosSefcovic

HElectroMobility cannot emerge
IN a vacuum. It requires more
Hrenewables, flexible #energy
market, smart charging, incl.
vehicle-2-grid technology... This
holistic approach also behind the
HEUBatteryAlliance. Our race to
lead on #batteries ® not a relay
race, but a collective run!

L sl

Tradueix-ho del angles

#energianeta

Maros Sefcovic:
Vice-President European Comission
In charge of EnergyUnion
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TODAY'’S REGULATION. DEMAND MANEGEMENT IN
VINCULATE CHARGE POINTS. IS THIS SMART CHARGING

ENOUGH?
A XX CENTURY REGULATION FOR A XXI CENTURY TECHNOLOGY.
IS NOT ENOUGH INTERESTING FOR THE CAPTURE OF CONSUMERS VALUE Nigtly hourly rate

Load Curve of an EV
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ENERGY TRANSITION 2030 IN SPAIN

Energy transition experts comision ( 27 % RES)

= European
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WE NEED A NEW ELECTRICITY MARKET DESIGN

9/11/2018

o r .
(elperIOd’C'O POLITICA ENERGETICA v  ELECTRICAS v  RENOVABLES «  PETI

energ’a EFICIENCIA + MERCADOS MEDIO AMBIENTE + MOVILIDAD

HOME » ACTUALIDAD MERCADOS PORTADA RENOVABLES

Aleasoft: 10 € /MWh para la fotovoltaica en 2030
no es una prevision realista

Redaccién oo 8 ®1

Perhaps, the models used have been of
fundamental type with a fixed demand that has not
taken into account the market equilibrium. If you do
not consider the flexibility of the demand against
the hourly prices, you can get unlikely results like
this one.

We must not forget that technologies such as reversible
hydroelectric pumping stations and new storage technologies such
as batteries will move the demand from the most expensive hours

to the cheapest ones, flattening the price curve and preventing
them from sinking.
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iSumate al viaje! TODO EN DISTRIBUCION FOTOVOLTAICA

fotovoltaica

La retribucion del megavatio hora fotovoltaico caera hasta los 10
euros en 2030

Miércoles, 07 de noviembre de 2018

The auctions that have been generated in Spain until now continue to
expose renewable investors to market volatility, a market price that
reflects the marginal costs of producing electricity through thermal
power plants at best. These costs have nothing to do with the costs of
renewable energy. These volatile prices unrelated to the costs of
renewables generate volatile and uncertain returns and contribute to
increase the risk premiums of investors.
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Low Battery

1% of battery remaining
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CHALLENGES AND OPORTUNITES DO EV REPRESENT TO THE
GRID?

AGREGATION OF V2G RESOURCES, FLEXIBLE MARKETS AND SO ON ...
BUSINESS MODELS WILL BE AT HOME AND AT WORK BY SLOW RECHARGE

Southern California Edison system on Tuesday, July 24, 2018
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LET’S PLAY ijj

THE INTEGRATION OF SOLAR AND WIND ENERGY WILL
REQUIRE ENERGY CHARGING SERVICES FOR EV

"We always overestimate the change
that will occur in the next two years
and underestimate the change that will

occur in th next ten. Don't lCl yoursclf

be lulled into inaction.”
- Bill Gates
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