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Wind and PV at the core of the energy transition

VRE share in Electricity Generation (%)
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> 60% Global VRE Share by 2050 in Paris
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* Today’s innovation challenge -
integrating high shares of wind and PV
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Source: [REMA (2019], Innovation landscope for a renewable-powered future: Solutions to integrate variable renewables



Electricity to become the main energy carrier

International Renewable Energy Agency
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Uptake of EVs - the battery bank of the future

International Renewable Energy Agency

Growth in EV deployment between 2010 and 2050 in a Paris Agreement-

aligned scenario
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Source: IRENA (2019) Innovation Outlook: Smart charging for Electric Vehicles
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Charging infrastructure — Example of Europe

Plug-in EV (PEV) per Public Charging Point in Europe

Vehicle per charging points 8,1
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Top 5 European Countries
Number Of Public Charging Points in 2019

Number of public charging points

Netherlands

Germany

France

Globally by end of 2019 ~ 880k Public Charing Points (PCP) | Europe ~ 185k PCP

Europe PEV / PCP ratio today around 8:1
European Commission: 1 million PCP in Europe by 2025

Norway
United Kingdom
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EV Smart charging

Smart charging means adapting the charging cycle of EVs to both the conditions

of the power system and the needs of vehicle users.

This facilitates the integration of EVs while meeting mobility needs.

¢Time-of—use pricing without - Basic
automated control smart
charging
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Vehicle-to-grid Smart Charging

Infernational Renewable Energy Agency
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Impact of smart charging on grid infrastructure IRENA

International Renewable Energy Agency

Case study: EVs impact on Hamburg's distribution grid

f A R
Stromnetz Hamburg assessment: 9% EV share (60.000 EVs) would cause 90% grid
bottlenecks in 15% of the feeders in city’s distribution network investment

savings with

. )

smart
0 2 /Opﬁon A: Grid reinforcement solution b K solution /

*Reinforcing ~ 10 000 km of 0.4 kV cable lines, replacing trasformers
* Construction works for many months, closing of roads
* Estimated investment: 20 million EUR

\_ 4 J
@ ) )
Option B: Smart digital solution
*Decrease the simultaneity. All charging points need to be visible by the DSO
* A real-time communication system enables DSO to reduce charging points
loads.
\_ _/ \_eEstimated Investment: 2 million EUR %

Source: IRENA (2019) Innovation Outlook: Smart charging for Electric Vehicles #I RENAinSighiS



Impact of smart charging on solar PV and wind integration

International Renewable Energy Agency
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« Smart charging cuts \
peak load, reduces
curtailment and allows
higher shares of low-cost
PV electricity.

 This can help to displace
more expensive
generation and lower
electricity prices.

« Higher impact on PV
than wind due to
generation profiles
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Charging infrastructure

How?
« Fast and ultra fast charging _ Electricity demand Peak demand Distribution grids
ot o anaraing borrer B N T TN
. Slow charging, uncontrolled
« But, slow charging - better o o OO OO
« Fast charging increasing
stress on local grids - Batfery D

swapping, charging stations
Where?
e Shared Public Two- Prevailing type

with buffer storage might be
care mobility | transport | wheelers of charging e Location of slow

necessary
-1+ Y+ Public charging, charging points - at
hubs for buses home/WOrkp|ch TO be

considered at planning

Privately

Low-income,
dense metropolitan areas

High-income .
High-income, Charging hubs,
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Possible evolution of EV flexibility by 2030 and 2050

International Renewable Energy Agency

Today

. Low penetration

Small batteries (30-60kWh)
— Low driving range
(150-300km)

. Standing still 90% of time

. Home & office charging

Smart charging in testing
phase
Only ToU more common

@ Prositive for EV flexibility @) Negative for EV flexibility @ Less positive impact than in 2030
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Guidelines for policy makers

International Renewable Energy Agency

* Promote renewable
energy to decarbonise
power system

* Promote EVs to
decarbonise transport

—

* Study impact of
long-term evolution
of mobility on smart
charging

o Set ambitious targets

----------------\

Support charging
infrastructure

Keep or introduce temporary
incentives for cars

o Deploy more renewables

Support battery and charging
R&D considering both
mobility and grid needs

Study implications
of mobility-as-a-service
for EV flexibility

Integrated planning of
power and transport sector

* Focus on smart charging

* Create incentives to
tap large incremental
benefits, especially
from solar use

Standardise and ensure
interoperability

Implement on islands and
in areas with high shares
of renewable energy

Design smart charging
strategy to fit the power mix

\-------------

Choose optimal locations
for charging

Market design should allow
for smart charging, adjust
regulation

Complement grid charging
with storage at charging
points or battery swapping

#IRENAinsights



Further reading
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INNOVATION
OUTLOOK

SMART
CHARGING
FOR ELECTRIC
VEHICLES

IRENA (2019), Innovation
Outlook smart charging for
Electric Vehicles: Link

S8 IRENA

INNOVATION LANDSCAPE FOR A
RENEWABLE-POWERED FUTURE:

SOLUTIONS TO INTEGRATE
VARIABLE RENEWABLES

IRENA (2019), Innovation Landscape for
a renewable-powered future: Solutions
to integrate variable renewables: Link

B@ IRENA

ELECTRIC-VEHICLE
SMART CHARGING

INNOVATION LANDSCAPE BRIEF

IRENA (2019), Innovation
Landscape Brief: Electric-
Vehicle Smart Charging: Link
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https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/May/IRENA_Innovation_Outlook_EV_smart_charging_2019.pdf
https://www.irena.org/publications/2019/Feb/Innovation-landscape-for-a-renewable-powered-future
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Sep/IRENA_EV_Smart_Charging_2019.pdf?la=en&hash=E77FAB7422226D29931E8469698C709EFC13EDB2
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Questions & Answers

Please use the ‘Questions’ feature on the webinar panel

O®
O L 1O O®
@ OO0 O
oL ]@) 00 © @ o
o Il Iohne] 1ol NN BN o O @
L _IOBNO] _ ® o QO O 0 0060 O o
O0000 ol lo] lol leo] | L 1o O 00 000 000 00
O o] O 0@ O O 00000 00®
O 0000 ®@ 60 060 0000 O 000000000
o O o0 000000 00 0000000 60
o 000 L J0l lol IOLNe 000000 0000 000 ©

000® 6O ® L Jo] Jeo] le] el lel le] le] o] lol leol lo]
ol lol | L do] leo] lef | QOOO00O000 00 O @ 000000
[ 10! Jol Jol le]l ol Jol ol lel Jeol el Jeol el el Jel | QOO0 9 0000 O

‘ 00 00000000 0000000 000 Yo ® 000 ©
%oo
O




#IRENAinsights IRENA
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Next webinars

 TUESDAY, 4 February 2020 ¢ 10:00 — 10:30 CET
“Where is renewable energy innovation heading? — What patents data can tell us”

(J TUESDAY, 21 February 2020 ¢ 10:00 — 10:30 CET
“Grid Stability with High Share of Renewables - Transforming Small Island Power Systems”
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https://irena.org/renewables/Knowledge-Gateway/webinars/2020/Jan/IRENA-insights
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