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Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 202
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BMW i3 charging at Carlton College in Northfield, MN



Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.
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2017 Chevy Bolt




Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.

Tesla Model 3 pick-up day (May 2018)



Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.

2020 Chevy Bolt and 2020 Tesla Model Y (100% electric garage)



Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.

e, SIS

Tesla Model Y towing Safari Condo Alto and charging at Supercharger
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of personal tra

Definition
Battery Electric

DC Fast Charger
Electric Vehicle
Electric Vehicle Service

Internal Combustion Engi
Plug-in Hybrid Electric Vehicle



5 Year Cost of e ; i‘
Ownership

(2019 numbers) Tesla Model 3 Toyota Camry LE

Purchase Price $38,900 $24,600

Financing $2,765 $486

Tax, Title and License $3,025 $2,050

Insurance $5,640 $6,060

Fuel/Electricity $2,250 $8,140

Maintenance/Repairs $1,200 $4,000

Total $53,780 $45,336 $78,775
Resale Value ($18,988) ($8,905) ($18,564)
Total $34,792 $36,431 $60,211
Cost Per Mile $0.46 $0.49 $0.80

Source: Loup: Tesla Model ost of Ownership Slic



https://loupventures.com/tesla-model-3-cost-of-ownership-slightly-cheaper-than-a-camry/

One happy Tesla Model Y owner’s energy and maintenance costs

after one year .
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MYTH: It will take decades for the the industry to cc
producing primarily electric vehicles.
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MYTH: It will take decades for the the industry to convert over to
producing primarily electric vehicles.
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MYTH: It will
take decades for
manufacturers
to convert over
to producing
EVs (from
ICEVs).

Reality: The
2020s are last
ICE decade.

Tesla: China plant
production begins
with capacity of

.5m EV’s a year

JLR: To invest

£1bn to build
electric cars in the
UK

SAIC/VW:

Invest $2.33bn in
two separate
Chinese electric
vehicle players

2020

Toyota/BYD:
Joint venture
to develop

pure EVs

BYD and Hino
Sign a strategic
business alliance
agreement for
commercial BEVs
development

BMIW: Electrif%

European market -

25% by 2021; 1m
EVs on road by
2021

2021

Toyota: targets
30k EV sales

Mazda: releases

first EV

Fiat Chrysler:
30 new battery-
powered or hybrid
vehicles by 2022
60% of carsin

or fully electric

Renault-
Nissan-
Mitsubishi:

12 electrified
and 8 pure EVs
in range; 42% of
European sales to
be EVs by 2022
(Nissan)

Honda: Al
European
mainstream
models to be
electrified by
2022 (instead
of 2025)

Ford: 40 EVs
in ‘global
portfolio’; To
invest $11.5bn
on EV models
by 2022

EuroFe to be hybrid
|

@ BMW: 25 EVsin
| range by 2023

to meet 20 EV
models target

by 2023

VW Group: @

1m EVsales

Source: Deloitte: Electric vehicles Setting a course for 2030
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’ VW Group:

25% global sales

. tobe electric; Up to
3m BEVs annually
- by 2025, including

1.5m by the VW

brand

6 Toyota: Target of

5.5m total EV

| salesand .5m
i salesin 2025

D BMW: Electrity
European market —

33% by 2025

Volvo: Reach @

1m total EV sales

by 2025 EV'sto -

represent 50% of

global sales

Hyundai: @

Toinvest $87bn
in vehicle
electrification by
2025; EV range to
expand to 44
models by 2025;
Ta rFet of 670k
annual EV sales by
2025

@ BMW: Electrify
European market —
. 50% by 2030

@ Mazda: All models
| EVs/hybrids by
. early 2030s

@ 6M: ~1mgobal  @Honda: 2/3rd of
. EVsales by 2025

global sales EVs

N\ \. N\
: \ .
\ *
\ N\

GM: ‘On track @

VW Group: @

70 new electric

models by 2028
instead of the 50
previousl{ planned;
40% global sales

to be electrichy -
2030 |

Daimler: @

EV's to make up
more than 50%
of sales .

GM: Cadillacto be @
majority EV


https://www2.deloitte.com/us/en/insights/focus/future-of-mobility/electric-vehicle-trends-2030.html

Plug-in vehicles available in Midwest (January 2019)

|

Manufacturer Kasge Charging vpeed (miles b))
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https://5945fe2f-e780-4c58-a262-bad794e1a3db.filesusr.com/ugd/49f443_bc3e4a25c7a445ff8a807729b41a97f4.pdf

Many new EV models have been introduced or are in the pipeline
for 2022 release. 2022 is the year of the electric pickup!

Mustang Mach-E (Now)



Many new EV models have been introduced or are in the pipeline
for 2022 relea

Volkswagen ID.4 (Now)



Many new EV models have been introduced or are in the pipeline
ear of the electric pickup!
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Chevrolet Bolt EUV (Now)



Many new EV models have been introduced or are in the pipeline
for 2022 release 2022 s the year of the electric plokup'

o S—

=~ T — - ]
o . O e -
- e B |
: SN - = ] : ¥ :

: : " £ T T Am— .

i; --; ' 1 = AN -

- y: .
Y ——— e Rimg—
. . ————

! | ’ ——

— =

{ } > \ \ ‘-l: \ ;}\
» 4 — ‘ ‘ ‘\ N N :
3 b_‘_ A ) y

-1 .\~~ -

- ‘

RIVIAN

Rivian R1T and R1S (September 2021)



Many new EV models have been introduced or are in the pipeline
for 2022 release. 2022 is the year of the electric pickup'
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Hyundai lonig 5 (2022)



Many new EV models have been introduced or are |
for 2022 release. 2022 is the year of the electric pi

Ford F-150 Lightning (2022)



Many new E
for 2022 release

Tesla Cybertruck (2022)
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MYTH: EVs can
way less convenie

) Most EV “refueling” takes place i
a gas station to regularly handle an e




MYTH: EVs can’t replace ICEVs in real-world use,
way less convenient.

) Most EV “refueling” takes place in your garage. We ne
a gas station to regularly handle an explosive, carci

) Tesla and 3rd parties have built networks of DC
states. (More on that later).



MYTH: EVs can’t replace ICEVs in real-world use, or are at least,
way less convenient.

Most EV “refueling” takes place in your garage. We never have to take any time to stop at
a gas station to regularly handle an explosive, carcinogenic chemical in our daily routine.

Tesla and 3rd parties have built networks of DC fast chargers that allow travel to all 50
states. (More on that later).

Since 2015, we’'ve driven about 75,000 all-electric miles in all weather across 5 different
electric vehicles from 3 different manufacturers.



MYTH: EVs can’t replace ICEVs in real-world use, or are at least,
way less convenient.

Most EV “refueling” takes place in your garage. We never have to take any time to stop at
a gas station to regularly handle an explosive, carcinogenic chemical in our daily routine.

Tesla and 3rd parties have built networks of DC fast chargers that allow travel to all 50
states. (More on that later).

Since 2015, we’'ve driven about 75,000 all-electric miles in all weather across 5 different
electric vehicles from 3 different manufacturers.

We have taken 5 out-of-state road trips, including below O temps and towing a trailer.



LEVEL 1 LEVEL 2 LEVEL 3

Basic Home Home or Public DC Fast
Charging Charging Charging Station
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Public DC Fast Charger
(Electrify America)
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Model S Model 3 Model X Model Y Solar Roof  Solar Panels Shop  Account Menu

Hours may vary. Discover our products online or schedule a service appointment in the Tesla app.

JEVO \ “g w
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o aNe
Filter By 9 Stores and Galleries 0 Service ° Superchargers Destination Charging Body Shops v The

Dwango TAMAULIPAS
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https://www.tesla.com/trips#/?v=MY_2020_LongRange&o=Maple%20Grove,%20MN,%20USA_Maple%20Grove%20Hennepin%20County%20MN@45.0724642,-93.4557877&s=Billings,%20MT,%20USA_Billings%20Yellowstone%20County%20MT@45.7832856,-108.5006904&d=Missoula,%20MT,%20USA_Missoula%20Missoula%20County%20MT@46.8721284,-113.9940314

@ PlugShare EN . Brian's Profile Chevrolet Bolt EV Bookmarks
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https://www.plugshare.com

No. of US Public DC Fast Charging Locations by Network - June 30, 2020
Data: AFDC | Chart: Loren McDonald/EVAdoption.com

830 307
731
547
438
185
. ]

Tesla EVgo ChargePoint Unaffiliated Electrify Greenlots  Other (Blink, Francis
America Webasto,

OpConnect,
Volta)

m # of DC Fast Charging Locations
US Public DC Fast Charging (DCFC) Locations




No. of US Public DC Fast Charging Connections by Network - June 30, 2020
Data: AFDC | Chart: Loren McDonald/EVAdoption.com

US Public DCFC Connections by Network




Public DC Fast Charging Average # of Connections Per Location - June 30, 2020
Data: AFDC | Chart: Loren McDonald/EVAdoption.com
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United States China India

W Fuel/electricity production M Maintenance B Vehicle manufacture
B Fuel consumption W Battery manufacture

I Current policies vs Paris Agreement-compatible electricity mix
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BEV

2021 cars

ICEV
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2030 cars

ICEV

BEV

2021 cars

ICEV

BEV

2030 cars

ICEV

BEV

2021 cars

Source: https://theicct.org/publications
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Electri

Not your father’s electric golf cart!

c Vehicles provide a better ownership experience!

200 mph top speed
<2 secong?O—GO mph

<9 second quarter mile
1,100+ horsepower

; £ 3333333335332 48483238 338
. - . = E &/ E EBE E E BE £ & & EBE E
su. = Certified Service § 2 ii=dizi = ol o] isi o (=] (2 = = S % S |88 IS8
- - - - - - - s - - 3 o~ > 2 y 1 >
v il A Al e A AL s o A )
Rotate tires, if recommended for the vehicle, and
perform Required Services. ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/ ‘/
Replace passenger compartment air filter (or 2
years, whicheve?comes first). \ \/ \/ \/ \/ \/ \/
| Drain and fill vehicle coolant circuits. ‘/




@ Xcel Energy-

Electric Vehicle Charging Programs

Over 80% of EV charging happens at home. Find the charging program and

o CONNEXUS’
" ENERGY

electric pricing plan that's best for you.

EV Accelerate At Home — Pay As You Go

With EV Accelerate At Home you can save on charging with a Level 2
charger, and we'll do all the work to set you up. You select a level 2
charger from one of our two pre-qualified options, we'll install it and
maintain it; you charge for less when fueling overnight.

Time of Day — Separate Meter

The Time of Day — Separate Meter plan is for drivers who can

charge their vehicles at night and on weekends but use energy for
other activities during the day. Investment in a separate electric meter
and service is required, but pricing for energy is about half the amount
of the regular residential rate for overnight and weekend use while
your home stays on the regular residential plan.

& 763.323.2650 /& Start/ Stop Service & Careers B Quick Pay

ACCOUNT SERVICES OUTAGE CENTER SAVE MONEY AND ENERGY

. ELECTRIC VEHICLES

Home | Save Money And Energy | Programs & Rebates | Electric Vehicles

BENEFITS EV FACTS CO2 REDUCTION EV MODELS PHEV MODELS RATES & OFFERS

SAVINGS
CALCULATOR

Electric Vehicle Offers & Information

Time-Of-Day Program

Our EV Time-of-Day (TOD) Program offers an affordable rate to members who purchase an electric vehicle to meet

ABOUT US

CHARGER FINDER

About Community Safety & Education Contractors Blog @ Live Chat (763) 477-3000

®
Wright-H i i : i
el bt v Your Electric Account Contact Services & Products Energy Savings & Rebates Q

A Touchstone Energy” Cooperative &1‘

Energy Savings & Rebates / Residential Programs and Rebates / Electric Vehicles

MNCharging.org

al )

Work, 10%

Public. 5% You can charge your EV while you sleep!

85% of charging happens at home so focus
first  on figuring out your home charging
setup. After that you can take a look at the
public charging to support your road trips
and travel needs.

Electric vehicles are fast becoming a reality in homes across the country. Stearns
Electric is ready to provide you with the information to help you understand the
advances in electric vehicle technology! Before you consider an electric vehicle it is
important to understand the market. This resource helps answer common
questions Co-op members have about electric vehicles:

A U.S. Consumer’'s Guide To Electric Vehicles - EPRI



https://ev.xcelenergy.com/ev-charging-programs
https://www.whe.org/energy-savings-rebates/residential-programs-and-rebates/electric-vehicles.html
https://www.connexusenergy.com/save-money-and-energy/programs-rebates/electric-vehicles
https://www.mncharging.org
https://www.stearnselectric.org/save-money-and-energy/innovative-energy-use/electric-vehicles/

Hydrogen Drive
That's how it works 1 Battery set

Hydrogen tank

Filler Noozle

Electric engine

DC/DC converter \

Fuel cell tank

n \
&

. Hydro-
Gearbox gen

Thermal systelﬁ""*~\
(cooling)

power electronic

N Battery controller
(auxiliary power unit) |

Source afdc.energy.qov, energleagentur.nrw

Source: Battery of Fue



https://www.volkswagenag.com/en/news/stories/2020/03/battery-or-fuel-cell--that-is-the-question.html

Hydrogen and electric drive

Efficiency rates in comparison using eco-friendly energy

Hydrogen car

Source Volkswagen

Electrolysis

Well-To-Tank

Transportation
and storage

Compression and Transportion
liquefaction and filling

Fuel cell and
power generation

Tank-To-Wheel

Electric battery E-engine
(high capacity)

mm >

I
~70-90%
Overall efficiency rate

Electric battery E-engine
(low capacity)

Overall efficiency rate




While FCVs do have some advantages, they don’'t compete with
BEVs (and never will, given the physics involved).

HYDROGEN AS DRIVE

Advantages and Disadvantages at a glance

ADVANTAGES DISADVANTAGES

Emission-free Lower efficiency
> Output consists fo water vapour & / > Dueto high energy losses

Hydrogen is available in infinite quantities Highly flammable
> Via electrolysis > However, hydrogen volatilizes rapidly

High range Poor infrastructure
> Up to 600 km /> Only 60 filling stations in Germany

Fast refuelling High costs
S L iniiten > Very expensive to purchase and maintain

No engine sounds
> Leads to less road noise




Resource

) Loup: Tesla Model 3 Cost of Ownerst

) Deloitte: Electric vehicles Setting a course

) Shift2Electric: Available EV Model Lists

) Electric Cars vs Gas Cars Cost in Each State

) EVadoption: EVGo and GM Partner to Add 2,700 New Fast(

) ICCT: A global comparison of the life-cycle greenhouse gas em
electric passenger cars



https://loupfunds.com/tesla-model-3-cost-of-ownership-slightly-cheaper-than-a-camry/
https://www2.deloitte.com/us/en/insights/focus/future-of-mobility/electric-vehicle-trends-2030.html
https://www.shift2electric.com/evinfolist
https://www.self.inc/info/electric-cars-vs-gas-cars-cost/
https://evadoption.com/gm-and-evgo-partner-to-add-2700-new-fast-chargers-over-the-next-five-years/
https://theicct.org/publications/global-LCA-passenger-cars-jul2021
https://theicct.org/publications/global-LCA-passenger-cars-jul2021

Brian A
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www.letsgoC
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