Today’s Webinar Will Begin Shortly:
How to Get and Keep Your Piece of the Energy Pie

QUESTIONS? AUDIO ISSUES?
Use the questions box on your screen Use the global dial-in number in your confirmation email

Jessica Hernandez
Analyst

*PLUX

Research






Agenda N Eon 3

1 | Electrification

!
- 4 h C y
. " 3
< 'c\l ' v
Y % LA c | ) J
N
¥
’ ’ .
’ . .
L 4
L] - »
L

O "\\?ﬁ Wi
everything — oppor

i ;:','f‘i e
. .t'"." o R

methoads ‘anc /él




3
~.

fication Electric mobility

.. >

r | -8

Iy

1

*oLux

Research
4



Renewable electricity generation by source
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Natural gas final consumption by sector
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Electricity final consumption by sector
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Oil products final consumption by sector
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Electricity final consumption by sector
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Utilities no longer own a | A big piece of the pieis
getting bigger

There’s a new piece!
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Electric utilities are well positioned to
take on this new piece of the pie

There's a new piece!
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Conventional charging is uninteresting
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BEV /
PHEV
90% - :
Charging 'Bﬂ?:tt,',?n
80% 1 2035-
New car 70% - 2040
sales
that are 60% -
BEV or
50% -
PHEV °
40% A
30% A
20% A
10% A
0% ; ; . .
2010 2020 2030 2040 2050

" PLUX

Research



Conventional charging is uninteresting

100%

BEV /
PHEV
“inflection
point”:

~N AN

90%
Charging

What if every electric vehicle in the world
plugged in at the same time?

0% . . . .
2010 2020 2030 2040 2050

5 *oLux



16

Conventional charging is unihteresting dangerous

Conventional Charging

Charging

Maximum electricity consumption
TW of power
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Smart charging is a necessity % d) %

Smart Charging

=

7

Charging at a controlled
rate andyor time

Electricity Energy Grid
tariff consumption conditions

Flexpower dynamic charging pilot
offers faster charging with added
grid stability in Amsterdam  *3Lux

Smappee and EVBox partner to offer
behind-the-meter smart EV charging
solution " oLux
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Vehicle-to-Grid is the future

Parker Project - Denmark
PROJECT PARTNERS:

NissaAN CClI

@ Frederiksberg

Forsyning

ENCERGINLT == '0‘ MITSUBISHI

HIGHLIGHT

€1,860

Vehicle-to-Grid (V2G)

Charging and discharging
at a controlled rate and time

>

Revenue from grid services per vehicle
per year

<
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It's not only about managing power delivery, but also

about...
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HOW FAST?

Level 1 charging
% Up to

1.9 kW { Lb 2.5 days*

Level 2 charging

% 3 kW to " l-’ 11.5 hours*

19.2 kW
DC fast-charging

50 kW to @

80% in 45

350 kW minutes*
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Electric utilities will face competition from O&G companies
looking to expand into the power sector and utility business

Venture investment deals from O&G majors between 2015 and Q3 2020

40
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‘ Schiumberger
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* Totad equmor

Large O&G companies are looking for opportunities to
become energy companies of the future; betting on

renewable power generation, distributed energy, energy
management, and mobility innovations.

Mobility

IoT and
connectivity

Energy Solar power Off-grid power
storage systems and
financing

C&I energy Home energy
management management

Distributed power

Buildings

Blockchain | Wind power Drones
systems and
financing

Distributed power

Transactions
and billing

DERMS
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PROJECT PARTNERS:
ELECTRICITY RETAIL CASE STUDY

Octopus Energy NISSAN
V2G for home and grid energy management oW > octopus

Networks energy

Delivering your electricity

POWERLOOP PROJECT SUMMARY:

Homeowners participate by paying a monthly fee of £299 for a bundle of
services that includes a leased Nissan Leaf, a bidirectional charger, a smart
meter, and 100% renewable electricity for the home.

HIGHLIGHT

£30/month

Cashback credit if 12 full cycles are
completed in @ month. To complete a
cycle driver should plug the EV before

6pm until at least 5am the next day.

25 Source: Electrek ¢ )LLJX



“Japanese consortium
AUTOMAKER CASE STUDY
beats Shell on home

Mitsubishi ground in Eneco

Electric mobility combined with extended home acquisition” T —
capabilities

SUMMARY:
The Dendo Drive House system includes a bidirectional EV charger coupled

with a solar PV and battery systems, and Mitsubishi planned to offer this
package to homes in Japan and Europe starting in 2019.

HIGHLIGHT

€10,000

estimated cost of bidirectional charger
alone; solution pricing will likely be a
major barrier for adoption

HOME BATTERY

—— ] )W‘ l .
BI-DIRECTIONAL CHARGER

-~ 1
‘ e P 4 S IR
DENDO DRIVE HOUSE

26 Source: Mitsubishi ¢ )LLI)(




PROJECT PARTNERS:
0&G CASE STUDY

Shell Recharge

Shell

Integrates stationary storage with fast EV charging {» newmotion

A Member of the Shell Group

PROJECT SUMMARY:

Alfen will integrate a 350 kWh stationary battery supporting ultrafast 175 kW
EV chargers at Shell's service station in the Netherlands. Shell aims to use the
battery system to avoid grid connection upgrades, support ultrafast charging
events, increase the use of renewable electricity for EV charging, and provide

grid services by integrating the system into a virtual power plant. HIG H LIG HT

1 60 fast chargers

Shell plans to have a network of 200
charging points powered by 100%
certified renewable electricity in the

Netherlands "in the next few years."

27 Source: Alfen
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PROJECT PARTNERS:
0&G CASE STUDY

Sinopec P
.p N o8 NIO
Exploring battery swapping in China §

PROJECT SUMMARY:

The Chinese automaker launched the second generation of its swapping
station in China and signed a partnership with Sinopec, who plans to build a
network of 5,000 stations charging and swapping stations in the next few

years.
TR GRS WGy R MR ARRESER N 6 Y ) LA R A (= <0 H I G H L I G H I

3 1 2 swaps/day

Last year, Nio reached the milestone of
500,000 swaps in two years and
currently has a network of around 190

swapping stations.

29 Source: Nio
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Key Takeaways

Utilities should leverage their energy management expertise

Leverage and current relationship with consumers

O&G companies willbecome strong\ direct competitors for
Beware electric utilities |
Partner Automakers actively. seek to make their EVs'part of the energy

system, making them attractive strategic partners for utilities

30 *rLUX
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Thank you

A link to the webinar recording will be emailed within 24-48 hours

UPCOMING WEBINARS KEEP IN TOUCH

- Email: questions@luxresearchinc.com
July 27th: Technology Trends Decarbonizing the
Chemicals Industry Visit: www.luxresearchinc.com

Read: http://www.luxresearchinc.com/blo

August 24th: Top Technology Innovations
Driving Growth in the Food and Beverage Industry . 4 @LuxResearch

(in) Lux Research
September 21st: The Hospital of the Future
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