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Hometown: Portage, Wisconsin
Current Residence: Plymouth, MN

Family: Wife Karen, Son Tor (31),
Daughter Louise (25)

EV driver since Oct 2015

Home powered by solar since Sep 2015

At Argonne National Labs outside Chicago, my father

conducted experiments using CP-5. This sparked my interest Camping /Hiking
in science and engineering. Cycling

Of the 18 countries | have visited, 5 begin with the letter ‘I’ Music

(there are only 9 in total). Travel

My Tesla Model 3 was on display at the State Fair for several

days in 2018.
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Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.

BMW i3 charging at Carlton College in Northfield, MN
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Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.

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

2018 Tesla Model 3
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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)
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Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.
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Tesla Model Y towing Safari Condo Alto and charging at Supercharger
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Our EV experience started in 2015 with leasing a B
have been 100% EV since March 2020.
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Our EV experience started in 2015 with leasing a BMW i3 and we
have been 100% EV since March 2020.
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Topics

Basics: Terms, Differences to Internal Combustion Engine
Vehicles

| ity e
Charging (HewHeowtLtong—\WhenAMhere) Basics

Envirenmentaland Financial Cost Savings (including New and
Used US EV tax credits)

Electric Vehicle Models and Market
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Comparison C
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Powertrain Components
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Comparison C
Vehicle—Desig

Powertrain Components

Maintenance
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Comparison C
Vehicle—Desig

Powertrain Components

Maintenance

Energy efficiency (source to wheels)
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Comparison C
Vehicle—Desig

Powertrain Components

Maintenance

Energy efficiency (source to wheels)

Energy cost / mile

Electric Vehicles -- Ready For Prime Time 7


https://letsgo0.com

Comparison C
Vehicle—Desig

Powertrain Components

Maintenance

Energy efficiency (source to wheels)

Energy cost / mile

Torque curve
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Comparison C
Vehicles—Owne

EV

Recharging / refueling at home Plug in at home
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Comparison C
Vehicles—Owne

EV

Recharging / refueling at home Plug in at home

Recharging / refueling locally
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Comparison C
Vehicles—Owne

EV

Recharging / refueling at home Plug in at home

Recharging / refueling locally

Recharging / refueling on road trips
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Comparison C
Vehicles—Owne

Recharging / refueling at home

EV

Plug in at home

Recharging / refueling locally

Recharging / refueling on road trips

Driving

Instant torque
No engine noise
Low center of gravity
Regenerative braking
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Comparison C
Vehicles—Owne

Recharging / refueling at home

EV

Plug in at home

Recharging / refueling locally

Recharging / refueling on road trips

Driving

Instant torque
No engine noise
Low center of gravity
Regenerative braking

Health and safety impacts

No fuel, no tailpipe emissions
Electricity source emissions vary
but always cleaner than petrol

Fuel and exhaust bo
Fuel explosively flamma
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Comparison C
Vehicles—Owne

EV

Recharging / refueling at home Plug in at home

Recharging / refueling locally

Recharging / refueling on road trips

Instant torque
No engine noise
Low center of gravity
Regenerative braking

Driving

No fuel, no tailpipe emissions
Electricity source emissions vary
but always cleaner than petrol

Fuel and exhaust bo

Health and safety impacts Fuel explosively flamm®

Fast warm-up

Slower warm-up, idling wasteful; o
P 9 Preheating in closed spaces

Winter drivin C
9 can’tidle in closed spaces
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There are
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LEVEL 1 LEVEL 2 LEVEL 3

Basic Home Home or Public DC Fast
Charging Charging Charging Station

TIME IT TAKES TO FULLY CHARGE
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LEVEL 1 LEVEL 2

Basic Home Home or Public
Charging Charging
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There are se

EVSE (home connector)

L1-L2 120V or 240V AC

”

ZEF ENERGY
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EVSE (home connector)

L1-L2 120V or 240V AC

-

ZEF ENERGY

Public EVSE
L2 208-240V AC

Electric Vehicles -- Ready For Prime Time


https://letsgo0.com

There are se

EVSE (home connector)

L1-L2 120V or 240V AC

”

ZEF ENERGY

Public EVSE
L2 208-240V AC 4

T: A # -
T > ‘
. A I35,
8 '":\, T
" » § 2 .
I =4 Y
; | - >
f ‘
- - | -
—— -
G- .

a

Al
Ll

Public DC Fast Charger
Battery Voltage

-

Electric Vehicles -- Ready For Prime Time 11


https://letsgo0.com

There are se

EVSE (home connector)

L1-L2 120V or 240V AC ALL OTHER

MAKES

CONNECTORS

" <

ZEF ENERGY

| | Wall outlets
e ‘ (Nema 515,
| Nema 520)

CCCCCCCCCCCCCCCC
AAAAAAAAAAAAAA

With
adapter

n772(SAE) (00 v

Public EVSE
L2 208-240V AC

Nema 1450 2 With With
(RV plug)

O O With
Tesla HPWC t%j adapter V

With

3 V adapter

SAE Combo CCS

Brands adopting
. Tesla NACS
Public DC Fast Charger supercharger SC locations V

with Magic Dock

Battery Voltage

Electric Vehicles -- Ready For Prime Time 11


https://letsgo0.com

There are se

EVSE (home connector)

ALL OTHER
MAKES

CONNECTORS TESLA

=3

r-r 0 -, -_v.—‘i. - .. C -
= - -
& - 5 v B & ~ . -
- a0 > . < oom >
2 Qs [T -~ =2, £ . « .

)
)
[

AN
| . SWall outlets
22:::.,0 | wﬁ Nema 515,
| Nema 520)

ZEF ENERGY

CCCCCCCCCCCCCCCC
AAAAAAAAAAAAAA

""""

.'-'::iff‘;ﬁi}f;_,', With
nrrz(sag) (00 v/ adapter

: : ek C By T
. o - > . - . a
Dy SO DA $Fe G ',. o3
’ . A g P VN

’.

¥ :Nema 1450
¥ (RV plug)

Ly Do " N

- e oF - > ®_ - a5 - . e . e = o) e - - oo ey B2 - A\>

P EWEDe &7 AV W, ~. &2 > T e 5%, OO T "o 8 DO INL TR
? - e - . - . . &= = ‘ . =L

B - ’.'w - . - = - ‘o . - 7

O O With
Tesla HPWC t%j adapter V

R’

1

\
L
= SAE Combo CCS

-

With

3 V adapter

-

Brands adopting
. Tesla NACS
Public DC Fast Charger supercharger SC locations V

with Magic Dock

Battery Voltage

Electric Vehicles -- Ready For Prime Time 11


https://letsgo0.com

. A gt _om . - ERP P oy <
-..--‘ SGERZ OO VA S ,l‘. 2B ECTF >y P

EVSE (home connector)

- >

There are se

ALL OTHER
MAKES

CONNECTORS LEVEL TESLA

" <

ZEF ENERGY

A
Wall outlets
¥i(Nema 515,
HNema 520)

. Powce
§ Cranamna
' Powte Fa

. c

CLIPPERCREEK
) e AT TS

Evearm O VEMICLE
CHARGE STYATION
Hiom Powes

With
adapter

-----
....
....

= -

$iTesla HPWC
- 000

' With

' : adapter V
- " I Ak N Fat R ~y.

With
K V adapter

Brands adopting
NACS V4
SC locations

with Magic Dock

Tesla

Public DC Fast Charger supercharger
Battery Voltage

.
al -

-y - P o - - @D . e - o < o o o AT o -y- - P L - - - o

ey O VHC- 1o s s AL I TAE TB U, (L5500 e GG e THC- e 8
“ ot ‘ = ‘ -

| Eéctkic\/eicle - »'ea‘dfy For P'r"i'e i‘m | 11



https://letsgo0.com

- A, “m. 6w - - >y . S .
-_._-'. R 7O o VA .\,‘,. R P . >

EVSE (home connector)

o b

There are se

ALL OTHER
MAKES

CONNECTORS LEVEL TESLA

- v’ . { .’

" <

ZEF ENERGY

)
\ ‘f
.-"
SWall outlets
i{Nema 515,
5 - - e J

. Powce
f Cranamna

B roves rais

LT T,
o'y oo S

.r

ema 520)

n. & -
P o3 i J
.. 2t

-

CLIPPERCREEK
Evearm O VEmICLE
CHAROGE STATION
Hiom PoweR
Qs - '~‘ --- P
'. A
BJ1772 (SAE)  (((Q©))) v
\ \ O/, adapter
\ N\
S o N

-~y P o wea -
$‘ .,‘ 5.0 T8 o Yoo & LN N IR
2 \odid ¢ =3 0 A ’

- &L -,

)
e S

O

ﬁ[l

(o _'_.'.A

- - w e - e ., e -8 - .
d - - g B’ - o IV, S
- . .
.~ - . 2 A - " I .. > P - >
< L& .. =T . L= e g - O} 4 A
D, PO P RS RA S - > T .'n_ el > - -
> g B « - 0 . 9 - -
.
P .
- A A

o
U

$iTesla HPWC
- 000

With

adapter V

‘~’ o - a o St v,
'. With
. »‘ 3 V adapter

Brands adopting
NACS V4
SC locations

with Magic Dock

Tesla

Public DC Fast Charger supercharger
Battery Voltage

. 0
T 8

Dor o~ N o O eFre O, L Wt - . SO V. T 0 2 o 5 o 5 B e -
= e T OCHy V8 2 s _ o " T o ' ¥-A -8 s o= = POy oD V& g .
( ) O ‘\ (> O 0 -5k 2 A2 U - ’.4,‘. ‘\ Lo 0 .

| - - e - ST <
S g - . = -

E

ectficVeicIe - wea‘dfy For P'r"i'e i‘m | 11


https://letsgo0.com

| ElectficVehi

There are se

Y L 0o ol

EVSE (home connector)

L2 208-240V AC

les -- Rea

T OL 2% _ @ = -‘..’.‘:;-

- Ve &R TV

ALL OTHER
MAKES

CONNECTORS LEVEL

-

ZEF ENERGY

i
Wall outlets
w' Nema 515,
‘INema 520)

| Powcn
f Cranamna
B romes Fauar
. c

CLIPPERCREEK
L) e T T
ELegTmic VEmicLe

CHARGE STATION
Hiom Powes

= ,,A-;:i?";f.f_ Ve With
“ \\G adapter

5 _ﬁ -

ic EVSE

. A}
3 !
N
A
D . c v ar P PEe—S7 Fo el ~ g - 3
o Lo - £ oo . , d
» V& & -
VL7 : _ @ 3 ) .
S - &
> ‘4' . B v = -
f -y - - > . <3 - 2 A -
Q - e - = - /-, L - -.,- v,
g & @
' OOO
- = . - A 4 o . . . - a s uf)
o oV . = - . '-‘ == SR
A S . - = »
» - - X - ~ - 4 -2 D
With

V adapter

-

-

0 S Y

"' Brands adopting]
NACS V4

SC locations
with Magic Dock

PR O TR AR RN SR

5 WO
o "

g NagRR- - ag e
0 s < X

Ry S -y - . c@az " wD . Sy
Y & > % = '- ET0 > A - o &8 L Pp
o s .

Battery Voltage

[ ‘,'l'esla
§ »;_{supercharger

- - B ISR

dy For Prime Time 11


https://letsgo0.com

Starting in la
manufacturers |

Sources: https://www.thedrive.com/quides-and-gear/which-cars-nac
https://electrek.co/2023/05/25/ford-will-add-tesla-plug-to-its-electric-vehicle
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https://www.thedrive.com/guides-and-gear/which-cars-nacs-charge-plugs
https://electrek.co/2023/05/25/ford-will-add-tesla-plug-to-its-electric-vehicles-in-surprising-move/

Starting in late May 2023, almost all automakers and charger
manufacturers have adopted Tesla’s NACS aka the J-3400 standard
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Sources: https://www.thedrive.com/guides-and-gear/which-cars-nacs-charge-plugs
https://electrek.co/2023/05/25/ford-will-add-tesla-plug-to-its-electric-vehicles-in-surprising-move/
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U.S. Public DCFC Connections by Network
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Connections per Location
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Lifecycle Gree
Vehicle Fuel Tyg

LEGEND

800 -

@ Internal combustion engine (gasoline)
@ Internal combustion engine (diesel)
@ Hybrid

@ Plug-in hybrid

600 Battery electric vehicle

@) Fuel cell vehicle

400 -

Greenhouse gas emissions (lifecycle gCO,eq / mile)

200 -

300 400 500 600 700 800
Costs (vehicle, fuel, and maintenance US$ / month)

Developed at the MIT Trancik Lab, © MIT. Authors & Info | Contact | License | Cookies |

Source: https:
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Inflation Rec

| m L.m.t f r P r h Income Limit Income Limit
ncome LIMITS TOor Furcnase (New Car) (Used Car)
7 Married filing jointly $300,000 $150,000
] Head of Household $225,000 S$112,500
| Single/Married Filing Separately $150,000 $75,000
EV Purchase (NEW) Tax Credit or Rebate
_I Vehicle Meets Critical Minerals Requirement $3,750
_1 Vehicle Meets Battery Components Requirement $3,750
MAXIMUM TOTAL CREDIT per household: $7,500
, SUV/Truck: $80,000
MSRP Price Caps Car- $55,000
EV Purchase (Used) Tax Credit or Rebate
.. . 30% of sale price,
_| Eligible FCV or plug-in EV up to $4,000

Qualifications:

- Must buy from a dealer

- Purchase price under $25,000

- Can only claim once every three years

- Car must be 2 years older than calendar year of purchase date
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US EV Info List (January 2025) Page 1 of 8

Manufacturer Range Charging speed (miles/hr) Performance

FWD/ Electric | Total 0-60 | Towing Safety
RWD/ Range Range Llevell | Level 2 | DCFC mph |capacity| Ratings by
Seating AWD Base MSRP| Federal tax credit {miles) | (miles) 120V 240V 400+V (Ibs) IIHS

Clean Alr Cholce. CLEAN CITIES

|

DERDRBOPROE

RWD/
AWD

5 $64,500 | Fueleconomy.gov 278-313 | 278-313 28 428 0 Not Rated

Tonale eAWD $43,845 | Fueleconamy.gov . N/A . Not rated

Top Safety

49,800 ] 11/150
$ Fueleconomy.gov / Pick +

Q4 e-tron

Q4 Sportback
e-tron

Top Safety

' rFugieconomy.pov
$58,200 | Fueleconomy.gov 117150 Pick +

Q6 e-tron $63,800 | Fueleconomy.gov 295-321| 11/260 96. Not Rated

Top Safety www.EVInfoList.com

Pick +

Q8 e-tron (5) $74,400 | Fueleconamy.gov

Q8 e-tron
Sportback (S)

Top Safety

77,800 | Fueleconamy.gov 124-131
] vEou Pick +

AWD  $125,000 [ Fueleconomy.gov Not Rated

Top Safety

Q5 PHEV Pick +

AWD $58,500 | Fueleconamy.gov

r drive.

ire of driving: electric.

RWD/

7.900 227-307 | 227-307 11/195
awp 90 3 / Not Rated

EV Incenlives

RWD/

1 . 11/1
AWD $67,100 | Fueleconomy.gov /195 Not Rated

i

AWD  $105,700 | Fueleconomy.gov 274-321 | 274-321| 11/19% . Not Rated

!

i

%

BMW IX 8 BEV AWD $87,250 | Fueleconomy.gov 284-309 | 284-309 | 11/185 28 393 83-86 124 3644

This table is updated by Jukka Kukkonen, Shift2Electric. Photos and information sources: Manufacturers' websites and www.fueleconomy.gov Get the latest version: www.EVInfolist.com
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Reference

‘5/',7,’%' Alternative Fuels Data

4l Find Us | Tesla (https://w

‘%’f Plugshare (https://www.plugs

“f/,ﬁ’f Alternative Fuels Data Center: Da

"%" Carboncounter (MIT)

“V,/[ﬁ‘ Consumer Reports: EVs Offer Big Savinc
Powered Cars

‘%" Aptera referral link
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https://afdc.energy.gov/vehicles/how-do-all-electric-cars-work
https://www.tesla.com/findus
https://www.plugshare.com/
https://afdc.energy.gov/data_download
https://www.carboncounter.com/#!/explore
https://www.consumerreports.org/hybrids-evs/evs-offer-big-savings-over-traditional-gas-powered-cars/
https://www.consumerreports.org/hybrids-evs/evs-offer-big-savings-over-traditional-gas-powered-cars/
https://lz953.isrefer.com/go/preorder/a88498
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