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Electric Vehicle Council of Ottawa Monthly Meeting



Agenda

u - E-bus Campaign update (Matt)

u - Federal Incentive Update (Raymond)
u - EMC Conference (Raymond)

u - EV News (Gérard)

u - Upcoming/past events

u - Round table discussions
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Federal ZEV Incentive
u $300 million over three years
u Funding will be topped up if it falls short

u Up to $5,000 for electric battery or hydrogen fuel
cell vehicleswitha manuf act urer 0s s
price of less than $45,000

u No H2 vehicles sell for anywhere close to under 45K
u 60,000 vehicles 0BEV or FC
u Tesla Model 3 SR and SR+ qualifies

u
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Federal EV
Incentive

u Targets
u 10% by 2025
u 30% by 2030
u 100% by 2040

u 2.2% in 2018-
~42,000

Sales Growth by Province



Federal EV Incentive

u Our job?
u Support the program

u Make sure every cent is spent as fast as
possible!!

u EV Socliety working on a program for this
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Market Share Over Time
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Adoption Curve

Annual EV Sales Comparison - Canada S Adoption Curve
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Maa® TaaSEffect d Tony Seba

Figure 5. The Speed of Adoption Figure 8. Personal vehicle fleet size and composition between 2015 and 2030

Sources: Authors’analysis based on U.S. Department of Transportation data Sources: Author’s calculations based on U.S. Department of Transportation data

» Speed of TaaS adoption
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Impact on Oil Demand

Figure 10. Oil demand in U.S. light-duty vehicle
Source: BAU based on EIA figures

Figure 11, Global oil demand with TaaS disruption of transport

Source: Authors’ caleulations using U.S. Energy Information Administration oil demand forecast as a baseline
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OIl - Proportion of GDP per Country

Figure 14, Oil rent as a % of GDP
Source: World Bank World Development Indicators,®® accessed on 25/01/2017

» Global oil rentin 2014
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Figure 15. Potential 2030 oil production for select top companies, split by commercial viability

Source: Rystad Energy UCube
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EV 2019 VE

3 days dMay 7-9 in Québec City

Pre-training - fleets
Transit de-buses
Municipal fleets

450 participants



EV 2019 VE

u Hosted by Electric Mobility Canada
u EVCO is a member

u 3 daysdoMay 7-9 in Québec City

u Pre-training - fleets
u Transit de-buses
u Municipal fleets

u 450 participants

u Hydro, Auto Manufacturers, Charger Manufacturers,
Governments, Owners Associations, etc.
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NemaskaLithium



Whabouchi Project

Whabouchi Mine

= 213,000 tonnes  :
per year (t/year) of g
6.25% spodumene
concentrate

=~ 37,000 tonnes
per year (t/year) of
lithium hydroxide

NEMASKA
LITH|UM

Fully-Integrated Lithium
Producer in Quebec
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A Unique Process | Whabouchi Mine & Electrochemical Plant

PRODUCTION OF
CONCENTRATE
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CALCINATION AND NEMASKA LITHIUM’'S PATENTED PROCESS :
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Process advantages

Up to 75% reduction

in GHG depending on
raw material source

2

One-of-a-kind process that
eliminates the purchase
of sodium hydroxide

&

A 75% reduction in

sulfuric acid consumption

thanks to by-product
regeneration

N

Zero waste process
that does not generate
any by-products

NEMASKA
LITH|UM

&,

Reuse of
electrochemically
generated hydrogen
in the process

Competitive
production costs




NEMASKA

LITHIJUM
Nemaska to Become a Low Cost Producer

Lithium Hydroxide Cost Curve 2021E

USD per tonne
lithium hydroxide
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Source: Roskill Marketing Review on Nemaska Lithium, 19" of February 2018, Nemaska Lithium
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Chi naé

Science

China cracks cheap lithium production in electric car
breakthrough

- Scientific breakthrough leads to record low costs for essential battery ingredient

- US and Europe seek to break Chinese dominance in global supply chain

The cost of extracting the mineral has been slashed to a “record low” of
15,000 yuan (USS$2,180) per tonne by the new process, a Chinese

government report said.

That compares to an international price for lithium ranging from USS$12,000

Electric Vehicle Council of Ottawa

to USS20,000 per tonne — and a long-term contract price of about
® USS$17,000 — over the past year, according to some industrial estimates.



Battery gigafactory building around the world NEMASKA
LITH|UM

: Components
Raw mate”a_ls Cathodes, anodes, Cells and Electric vehicles
and conversion electrolytes, separators battery packs

2017 world capacity:

1 45 GWh I Active production in 2018

Projected world capacity in 2028: I 2023 projection

1,550 GWh 2028 projection

(and still increasing...)

+70 gigafactories

(currently under construction)
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Investments in Battery Megafactories
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ENMAX
Calgary Energy Retaller




Why Create an EV Adoption Forecast for Calgary?

An EV Adoption Forecast helps us find our place on the adoption curve answer the
when of EV Adoption

It takes as little as 3 Level 2 chargers to overload a typical
residential service transformer

EV charging could result in significant growth in areas with
historically stagnant loads

We need local data to plan and execute projects

You are here




Creating an EV Adoption Forecast for Calgary
With no policy action, we expect more than 120,000 vehicles on

Calgary’s roads by 2035
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Applying the EV Adoption Forecast
By the early 2030’s, we could see widespread transformer \\
overloads due to EV charging
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Impact of the new Federal Incentives

According to our forecasts, the new federal incentives could

increase EV adoption by 39% in 5 years
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Smart Charging
and
Vehicle to Grid




Establishing Priorities (®dunsky

Promote adoption
of EVs.

Smart charging: the
low-hanging fruit of
vehicle-grid
integration.

V2G: potentially
Smart charging promising benefits
generally doesn’t beyond smart

sell EVs! charging in some
cases.




How does V2G work?

240-V bidirectional chqrgihg station

AC Charging

[E =

Cn-board
Charger

ACV2G: Onboard Inverter

Cost: <S1000 added to EV

Commercialization: very limited - some
automakers demonstrating prototypes (FCA,
Honda)

Standards: J1772 standard augmented by
J3072 to cover interconnection requirements




How does V2G work?

|
DC V2G: Offboard Inverter : > G Charging
[ ABS
I
i
Cost: at least $3000-S5000 added to charge :
station (compared to Level 2 charge station i O Fast
as default) | i ki
2 i
L
Commercialization: Some limited commercial %,y |
availability of V2G-capable DC chargers. —
Nissan Leaf supports DC V2G. :
Standards: Chademo — supports V2G : hundreds of users
CCS — under development '

Al



Comparing V2G with Smart Charging

A comparison of V2G and smart charging using rough estimates for illustrative purposes.

Smart Charging [(V2G

What'’s required? Communications with EV or charge Communications + bidirectional
station charger
Incremental cost $250 $1000 (AC V2G)

(illustrative example)

Benefit 7kW load |reduced to OkW 7kW loadfturned into 7kW source

/ 7kW net load reducti
Is this the right number for a baseline? V2G provides 2x benefit for 4x cost @

14kW net load reduction
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