Looking Into Electric Cars

Session 4 : Range ( and its anxiety)

There's a reason lots of people call it
the . . .

Past performance does not guarantee future results



ARNXIELY can make you
do strange tnings

Past Performance Vs Future Results

Range anxiety = not
Knowing how far you
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Session 4: Range

Past Performance vs Future Results

Possibly some anxiety is the result of
how recently EVs with the longest
range still didn’t go that far. And still
recently, there are a lot of horror stories
out there. Some from people who just
bought a car and took off down the
road. Some from automotive press
writers with a short time with a vehicle
and little real life EV experience.
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Session 4: Range
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Tesla has a similar screen In
the Model 3, but my VW
doesn't.

Past Performance vs Future Results

Since efficiency can change at any
time, it might be more surprising if the
range estimate was accurate.

This usage is from a gas Subaru
hybrid. Efficiency of both gas and
electric varies with wind, speed,
temperature and load. Its just more
obvious with electric.




Session 4: Range Past Performance vs Future Results

54 “@31.2mpG 15%:54
120

Efficiency can change at any time and throughout the year.

This a 30 minute graph of a Subaru hybrid as the MPG varies. On the right, a list of
average MPG with each tank of gas in the last year that | owned the car.
Yes the 18.1 mpg was for late January.

14



Session 4 : Range Past Performance vs Future Results

Tesla screen in the Model 3,
The graph is useful but still
has a discrepancy between
the two range predictions.

Efficiency can change at any time and throughout the year.

Since | don’t own a Tesla model 3 to play with, | have basic idea of what this
represents but | am not sure. In my VW | get miles/kWh and this is WH per mile.
One is the inversion of the other. You adapt to the one you get.
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Session 4: Range Past Performance vs Future Results

B C/D Range, mi (Percent of EPA Range) E2 EPA Range, mi

s i . The variations with wind,
Ford Mustang Mach-E 4X 250 (93%) Speed! temperature and
Kia Niro EV 210 (88%) |239 load results In

Nissan Leaf Plus 160 (74%) 215 d isag reements . Different
Polestar 2 2006|1233 organizations arrive at
Porsche Taycan 4S PBP 220 (97%) 227 diﬁerent mlle numberS fOr

Tesla Model 3 Performance 220 (1% that range. And this

Tesla Model § Long Range Plus 320 (30% disagreement is for range
Tesla Model Y Performance 230 (19%) tests done at similar
Volkswagen ID.4 210 (84%) 250 conditions.

Volvo XC40 Recharge 180 (87%)

Car and Driver magazine
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Session 4: Range Past Performance vs Future Results

MPG

B30 2735

combined city hwy
city/hwy
3.3 gal/100 mi

MPGe

*107 116 98

combined city hwy
city/hwy

32 kWh/100 mi

“Gasoine [ =N

435 miles
Total Range

[(Eeciricly ____Jrsam

275 miles
Total Range

Epa numbers

At 27 - 30 - 35 a gas At 116 - 107 - 98 an EV
Vehicle I1Is more efficient  Vehicle Is more efficient
on the highway In the city
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Session 4: Range Past Performance vs Future Results

MPG

B30 2735

MPGe

*107 116 98

combined city hwy
city/hwy
3.3 gal/100 mi

combined city hwy
city/hwy

32 kWh/100 mi

Total Range

Total Range

Epa numbers

T'nis Is one of opposite characteristics of gas vs
EV cars. One more efficient on the Highway the
other more efficient in town. But buyers of both
are mostly interested in the highway numbers.
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Session 4: Range Past Performance vs Future Results

It Is the variation of the highway
efficiency that causes range anxiety.
Combined with the limited charging

available on the road.



Session 4: Range Past Performance vs Future Results

Since we don’t worry about range in the city, we need to
examine variation of range on the highway.
And November Sth was a good day to look at It.

November 5th was a 60 degree day, wind of 30 miles out of
the south and not a good day for passing at the

lllinois vs Michigan State game.

| took the VW out to play in the wind.
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Thaoa mtﬂ ,
I'he starting point Using the almost universal estimate
of 3mile/kWh the range of my VW
should be about 230 miles. Yet the
rdarige o 294 with 80% cr 1Argce

com .@ut@&z to 20 miles.

=

Vehicle

READY
.254 mi

By 3.9 mi/kWh

oo 17 mi
& 72 mph ¥ 4.0 mi/kWh
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Range Past Performance Vs Future Results

Again : the range of my VVV should be
(> L -, | \ |
about 230 miles. Yet the data screen of a

1/ mile drive on 57/

at 72 mph said | w 4. es/
| . L2 [ aS ac \
KVWh. WWhich was @MTULQI\/ true. T_ﬂ-au W@@@
make the total range of the car 305 miles.

=

Vehicle

READY By 3.9 mi’lkWh
.254 mi

¢ 4.0 mi/kWh
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Past Performance Vs Future Results

B¢ 1.8 mi/kWh

Anad against the wind — same

oo 7mi

B 23minon direction but different speeds.
62 mph 2.3 m/kWh 177 miles
65 mph 2.2 m/kWh 170 miles
68 mph 2.1 m/kWh 162 miles
2mph 1.9 m/kWh 146 miles

Compared to a standard range of
230 miles .
Vvorth noting: gas cars also have this extreme
variation in efficien @\yu
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We will leave these numbers for a
moment and apply It to a world map. After
seeing how it works IRL (het speak for “in real
life”). I’ll show you some other numbers that
won't look as bad when practically applied.

18



ynesville

,Keﬁney

Session 4: Range

. Ellsworth . Arrowsmith

. Saybr

///

.Béliflo

R

. Le Roy

N\ .
. Thr1min
<Heyworth_ 3

Now

Options

49 min
53 mi - Fastest route

1hr 1 min
57 mi

54 min
53 mi

Zeywort . h:.’ | .Fisher -¥°"e¥
B Q[ 150 m ‘ 3
‘\

t \a‘\‘[rmer City
\‘.Wapella

49 min
® Fastest o

1
] 7 “Dewitt

.\Weldon™ = JDelands

== Mansfield
Aans
=

|
|

\\\ﬁ:\\Mahomet

BN

—..Bondville f“_—h’p'. i

2= Seymour et

| #White Heath

Past Performance vs Future Results

There are five ways to leave C-U by interstate.
Here are three of them.

|74 to Bloomington 50 miles
| 57 to Effingham 79 miles and

172 to Springfield 88 miles
= All can be easily reached In terrible conditions

| philo - Electrify America

| _ — ____[ Clinton

1hr39min -~
A . wa S
I o+ Urbg

© B

A .
I Monticello

" 1 hr15 min

.‘:CerrozGordo“

Options
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Session 4: Range Past Performance vs Future Results

w. cm The other two ways to leave C-U by
Ami.m\ H Interstate. Are a little harder.
% | 57 to Chicago 142 miles

$ Tolls required

A ! 2 hr 19 min |74 to lindianapolis 129 miles

L 128 mi

| © ol roaies Both can be reached - but speed

- 2hr30 min
126 mi

71— R reduction is recommended.

2 hr 30 min

\_|
; | .
. ' A ICa I
catac ; | Frankfort | »_ Now
|

hr 19 min * Watseka .w |
* : wpanville

2 hr 16 min Options
Fastest Anderson.
| 2 hr 16 min

129 mi - Fastest route

. Crawfordsville A

b Route crosses time zones

|
!
|
I .
(57, | | 2 hr 50 min
/ ® 2 hr 18 min | 2 hr 50 min . | 143 mi
Fastest | . ~ o .
_ | : | @ Route crosses time zones
’ | 2 D
Mahomet | ~_J[Connersy,
Danville ! Greencastle* ; \

Cham‘p‘a‘in.’ '
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Session 4: Range

Amarlllo

/\/\‘

Lubback

'3 hr 50 min |

3 hr 33 min (240 mi)

) 3 hrd4db
3 hr 33 mi

Past Performance vs Future Results

Other parts of the country have
even bigger jumps — Like this one
In Texas — 240 miles.

Tesla recently announced
Lubbock as on the list of coming
Supercharger sites. Most of Tesla
chargers are about 80 miles apart.
120 miles is high for them but
thats a lot of land between towns.
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22

Past Performance vs Future Results

IDOT choices for the NEVI
program include Kankakee,
Onarga and Mattoon on 157.

Nothing on |74 between
Champaign and the Indiana
border. That would shorten ALL
travel in our area to easily driven
distances. There are a lot of
hoops for NEVI to jump through
and still more work to be done
before construction can begin.
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23

Past Performance vs Future Results

Most of range anxiety Is
“Will | get to the next
charger® When the NEVI
chargers are fully
deployed, most of range
anxiety will go away.
What to do until then.
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Date temp/time cardir wind dir Mi/ Mi range
speed / speed total calc
03/15/22
03/15/22

The numbers previously shown so far are in “bad” weather.
These are good weather numbers and again are theoretical. On
a hice day with low windspeed. The range is quite nice. | like to

stop about every hour and a half. If you’re more gung ho, two
and a half hours Is very doable.

Please note that when the vehicle slows down there is a 20%
Increase In range.
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Electrify America

l_ Now

‘v Options

— That 20% increase in range can be taken
% Tolerecud advantage of. Note the travel time using
* | 2hr1omin o 155 and US47 in only 1 minute longer
- || Omisreqne Than the usual 157 route. Planning to use
A | 2hr30 min that route could cut charging time 10
7 e SR il minutes. A bigger gain on some days
e since the prevailing winds here are
e 18 min vk typically from the south. With cold temps
* ( | and winter winds — | will use this route a

lot Dec through early Feb.

57.
?C 3 2 hr 18 min
| Fastest

,\Mahomet
' Danville
A o : L] '_________/\
Champaig ® i

B
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Session 4: Range Past Performance vs Future Results

And why do | keep saying these
numbers are “theoretical”.
Two things are true:

The nhumbers shown are for very
specific conditions and cannot be
duplicated on a real trip. Real trips
have traffic.
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B¢ 0.3 kWh/h
oo 230 mi @ 4:02h
£ 58 mph A% 3.0 mi/kWh

State of charge 70mph range test

Past Performance vs Future Results

There are several people on the

web that make their living by
making videos and posting on
the web. They get loaner cars
from manufacturers and test
range, charging speeds and
other things. Screenshots from
two of those. One a “7omph
range test” (top) got 203 miles of
range and a “70mph range test”
(bottom) came in at 230.

——
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Session 4: Range Past Performance vs Future Results

_

75

L NN
-

Look close - The “75Smph range
test” (top) averaged 70mph, not
/5. and the “70mph range test”
—— (bottom) averaged 58 mph.
When you start from your
driveway, the speed on the way
to the Interstate Is a lot slower
than 70 mph and changes the
average a lot. On your trips, it is

)

Since start Long-term Since char

‘ =
N ~\"/ J —

va— the averge that counts. Range is
oo 230 mi i easier In real life.
& 58 mph A¢ 3.0 mi/kWh

State of charge 70mph range test o8



B -0.9 mi/kWh

o0 4 mi
41 3.2 mi/kWh
IViomentary Efficiency: -0.9'IS regeneration 0.0 IS reset button
IVIIies driven in this period Elapsed time for tnis data
AVErage speea Elficiency for tnis time period

vvhat these numpbers mean.
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Since start Long-term Since charge

B¢ 3.1 mi/kWh

@ 0:03h

oo 3 mi
S 2.1 mi/kWh

& 70 mph

fr"

| prefer a z-y 1o @;u Efficiency with 0% C '
1icago trip & only get that with mi
get that mepsa
wind.

__gﬂ

B¢ 1.8 mi/kWh

D
Ay 2.3 mitkWh

oo 7mi
& 62 mph
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pownhill Sb

J

| use the term uphnill and downnhil
uq&h@yefan@waaigfd;rgﬁxww;@ﬁa

dtrip. And sometimes 1or

h@@@M/ﬂ@ na tail wind

slower Interstate speea limits, often
slowed by traffic. Ihe other is the

open nighway on 157 with 70mph
speed limit (and often slowed by

construction)

B 1.1 kWh/h

@ 1:54h
B¢ 2.9 mi/kWh
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=D M

Heading back to Champaign, the first

~AArtr 1o L ~ b \ ) ~rr ’ ‘alalVaY; — - <R
'chfl 1o e SIOVWW Q(ﬂ ﬂg \W/ i U 1] ﬂ ] Q fl=§ i\/ 21t Inte rst ate '*

[ ol at= ) a , | = . |
efficiency nhumbers. second IS the B 1.1kWhh

""“r‘ﬁ (\_“"/"/ f TCYAV R ﬂvc ;L L 1” ‘-
rast” part or the trip

erficiency humber IS lIower.

1 this case 3.7 m/kwh slow, 2.9 m/kWh |
fast, 3.0 m/kVWh average.




o€sSsion 4 @ Range

pownhnill ob

The "slow” part can leave a tew extra
| y = L 1Y = =J)) : pa | S
(O De used on the T1ast part |
@f th(; rip where the efticiency B 1.1 kWhh

@ 1:54h
By 2.9 mi/kWh
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Juphilll NB

- = . +lh A LL
olng the other way requires a

difrerent strategy. Driving the

fast part first without knowing
noOw much i‘Me s:H@w @am‘z WUUJ

Past Pertorme
e ance VS Future Rresulits

By -1.1 mi/kWh

oo 111 mi oW
& 54 mph

SO Interstate
B¢ 0.2 kWh/h

oo 33 mi
&5 44 mph

gl average
B¢ 0.2kWh/h

——

oo 145Mmi

@ 2:49h
8 3.5 mi/kWh

& 52 mph
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Past Performance Vs Future Results

=St Interstate
Ay -1.1 mi/kWh

- el

SV Interstate

Be 0.2 kWh/h

oo 33 1l

il average

r———
e ————————————————

| @ 2:49h
8 3.5 mi/kWh
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Ch| Electrify America
w. \ Now

EI ctri fy/

2 hr 18 min

d 139 mi - Fastest route

$ Tolls required

~ 2hr19 min <

: 128 mi

|
; © Tolls required

~ 2hr30 min
4+ 126 mi

hr 19 min

'@7/’

2 hr 18 min
<$> Fastest

//

.Mahomet

Cham'p'a‘igi , ~

Past Performance vs Future Results

[

hicl

— B¢ 2.1 mi/kWh
Status o Pl @ 0:06h

F'. G\E‘ﬁ £ 65 mph e 2.2 mi/kWh

-0

On those bad days remember there is
often an alternate route that has a
similar drive time. And at a slower

speed with a much higher efficiency .

Staying on the Interstate with a very
low number might make it impossible
to make up the difference on the
slower Interstates.

36
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Date  temp/time cardir wind dir Mi/kwh Mi range
speed l ispeed \total calc |

03/15/22 61 - 980 | 21538
03/15/22 - . ~ 215.38

Options

\
la =ar I 2 hr 18 min
139 mi - Fastest route

$ Tolls required

03/15/22 *
03/15/22
03/15/22

-~ 2hr19 min
. 128 mi

|
i © Tolls required

o | - 2hr30min
| ——F 126 mi

| ‘
. : — - ‘.’_;ﬁA,‘f . .
/D‘”'ght | . . © Tolls required
i

ASEMIEAE  Remember - NONE of this needs to be

A S PRI  conc on aroute with NEVI stations.
- For those days with those
- destinations take the alternate route
) (2 and enjoy watching the America you
ghampa, @ b don’t see from the Interstate.
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Session 4: Range Past Performance vs Future Results

WHATCHA WORKING \F GONIA CHARGES ER EVTOD
ON,Z0E7 (  _ 85% AT A 240y, 20 DN\ SOURCE,
wualel AND LER CAR'S BATTERY UAS A
CAPACITY OF 40 ¥Ywh, HOW LONG
WILL IT TAKE BEFDORE St gﬁt;?

Not that math — this math.
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Not that math - this math. And its fairly simple. Pick a
trip, get the miles. Add a few miles for a cushion. (this
depends on your bravery) . Pick the starting level of
charge. e.g. 80%. Multiply the 80% times the size of the
battery. Divide miles by the kilowatts. (kWh) . And you get
your humber.

40
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(; 42 + HO) Ml.lfs
———————————————

(.8 x 77) wWh

= Sy /Kwid

41

Past Performance vs Future Results

For my West Chicago trip -
142 miles to the CHARGER
add 40 miles — 184.
(the 40 miles = not run to 0%)
80% of the VW 77kWh battery —
62
182 /62 = 3.0
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(; 42 + HO) Ml.lfs
——————————————

(.8 x 77) wWh

= Sy /Kwid

42

Past Performance vs Future Results

For my West Chicago trip -
142 miles to the CHARGER
add 40 miles (as a cushion) —
182.
80% of the VW 77kWh battery —

62
182 /62 = 3.0

Since I’m not that brave, and a

slow overnight charge Is Kind to

my battery, | charge higher and
can drive at 2.8.
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“"2% {;n A‘C.
| know how far | need to go

Mk f00 ?o . 50 70 &9

| have an Idea what efficiency |
fé' ;q7 lZG call get.

TERERTC L IR T

ICY - 150 131 TSN

155 138 120 103 | read off the charge level

ST 6o T needed to begin the trip.

My Cheat Sheet
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Post Script - - - Early this year
we arrived at the Electrify
America in Bloomington. We
needed a charge and (Rivian
factory) there were lots of cars
there. Didn’'t have enough
charge to drive home on |74 —
but did have enough to drive
40 mph on route 150. We made
It and probably got home faster
than waiting and then charging.
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Session 4: Range Past Performance vs Future Results

| spent a lot of time this session with strategies for a trip of 140
miles with no good DC chargers along the way. And it is likely
that distracted from how easy and comfortable road trips can
be. Driving to St Louis is very simple NOW. The trip to Chicago
will be easier than St Louis with the addition of one DC location
between here and |I-80. These road trips can be made. | hope no
one Is denying themselves these ease of daily EV driving and the
very real cost benefits of EVs because a few trips out of town a
year can be slightly inconvenient.

45



Session 4: Range Past Performance vs Future Results

This iIs the end
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Session 4: Range Past Performance vs Future Results

This iIs the end

48



LOOKING PACK

Zits By Jerry Scott and Jim Borgman

2 - (/ b pr . y N “w ¥ 'l I/ >
& ,_ THE TOPIC
OF GLOBAL

rinerchin. Dist [v"" r.)i»



| goxoikrm@ PackK




Looking back

Except for the US postal service. At one time the largest private fleet
of vehicles ((now second ) The federal Government is offering
money to cover the cost of buying EVs to convert fleet to as close to
100% electric as possible. The little trucks that drive past my house
are estimated to save $8000 per year per vehicle.
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Looking back Energy

Hard to give a dollar amount on this. Each
post office vehicle will save more than a
vehicle for personal use. Maybe if
someone drives very far everyday. for
WOrK.

| willl guess a good ballpark estimate IS
that every mile driven will save 10 cents.
lo get a total for the year, a numier for
yearly mileage IS needed. For the last year
of my gasoline Subaru - 6000 miles or
$600. But I’'ve driven my VW ID4 twice that
far this year.
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Looking back

@ GREENCARS Learning Center v Marketplace v Buyer's Guide ~ News  Event

Electric cars are gaining more and more acceptance inthe marketplace. The advantages of going
electric are clear: driving emissions-free significantly reduces your carbon footprint; electric cars offer
superior performance and quiet to gasoline vehicles; and you could save thousands of dollars a year on
fuel. So, it’s no surprise that more and more Americans make the switch every year.

Indeed, with electric vehicles having been on sale for overa decade, and more models hitting
showroom floors over time, many electric car drivers have now accumulated a lot of mileage.

Electric cars promise almost no mechanical maintenance, as there are no oil changes to deal with, and
electric cars have far fewer parts and things to go wrong. In time, you may need new wiper blades and a

few minor things, but even brake pads might last 200,000 miles thanks to the advantages of
regenerative braking.

One area, however, where electric cars do require attention - and often more attention than gasoline
vehicles - is tires. If you drive an electric car, you may find yourself wearing out tires a lot faster thanyou
were used to with a gasoline vehicle - and spending a bit more on each set of tires. Why is that?

Maintenance

Eew people want to
go out on a limb and
say no maintenance.
But | have never
taken my 30 year old
electric drill in for
maintenance. [here
will'be some things
that need It.

Eirst up will be fluid changes in the mechanical brakes every 3
years. After that | can’t remember anything | heeded for the
Subaru that the EV will need.

oK



Looking back

HANKOOK

KINERGY AS XEV

Crossover/SUV Touring All-Season

Front: 235/55R19 105T XL
Style: Blackwall

Eco Focus: Kontrol Technology
Electric Vehicle Tuned

Load Range: XL~

Serv. Desc: 105T
UTQG: 500AA
Mile. War.: None

Rear: 255/50R19 107T XL
Style: Blackwall

Eco Focus: Kontrol Technology
Electric Vehicle Tuned

Load Range: XL~

Serv. Desc: 107T
UTQG: None
Mile. War.: None '

ire:

Qty:

PerT
-] $361.9

In Stock

Delivery by Monday, 11/28

## Free Shipping

ire:

Qty:

PerT
.- $398.9

In Stock

Delivery by Monday, 11/28

#8 Free Shipping

Setof4: $1,521.96

lireRack website - (I buy all my: tires there)

Its possible that a lot of EV's will be
liIke mine and not have tire rotation.
The illustration is for my. tires and
note different sizes, front and back.

Tires
OUCH !'!'!

Tires are the big one. | haven't
purchased tires in a while, but it
looks like twice as much. Rememiber
- These are TRUCK tires. With the
EV battery the gross vehicle weight
of the cars are high and need almost
truck sturdy tires. Also non-EV tires
are available cost less upfront. EV
tires will get better range and cost
less over time.
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Looking back

MICHELIN

ENERGY SAVERA/S

Passenger All-Season

Size: 215/50R17 91H Qty:

PerT
Selfseal, TPC Spec, Chevy Bolt 4 A $244. 7
Style: Blackwall b

ire:

Eco Focus: Green X Out of Stock
Electric Vehicle Tuned Additional inventory due 12/01/22
Serv. Desc: 91H Delivery by Wednesday, 01/18

UTQG:480BB "
Mile. War.: 65,000 Miles " 4 Free Shipping

to 61820

TOYO

PROXES A40

Passenger All-Season

Size: 215/45R18 89V
Serv. Desc: 89V

UTQG: 300BA "

. Out of Stock - On Backorder
Mile. War.: None '

The manufacturer does not have an
expected due date at this time

&8 Free Shipping
Setof4: $696.80

Tires

Less OUCH !'!I'!

The top tire Is OEM for Chevy Bolt.
The other is for a Mazda 3
considered a very similar car. [he
Bolt tires are designed for better
range and are for a heavier vehicle.
Note the Chevy. tires carry a fairly
high mileage warranty. The Mazda
tires has none.
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Looking back Registration

( ‘ y - g o
- Definition (625 ILCS 5/12-805): Beginning on January 1, 2020, the registration
fee for Electric vehicles shall be equal to the fee set forth in Section 3-806 for
motor vehicles of the first division, other than Autocycles, Motorcycles, Motor
= : Driven Cycles, and Pedacycles. In addition to the registration fees, the
Secretary shall assess an additional $100 per year in lieu of the payment of
motor fuel taxes. $1 of the additional fees shall be deposited into the

Secretary of State Special Services Fund and the remainder of the additional
fees shall be deposited into the Road Fund. (Source: P.A. 101-32, eff. 6-28-19.)

Affirmation for Electric Vehicle

Fees
Random-Number Electric Vehicle License Plates

e Newly acquired vehicle/first-time issuance - $406 ($155 title fee + $251 registration fee) Passe n g e r Ve h I C I e p I ates I n
Currently titled vehicle/first-time issuance - $251 ($251 registration fee) = = $
Current plates expire within 90 days - $280 ($251 registration fee + $29 replacement fee) I I I I n 0 I S COSt 1 OO m o re to
Current plates do not expire within 90 days - $280 ($251 registration fee + $29 replacement fee) Offs et th e m Oto r Ve h i C I e fu el
Annual renewal - $251
tax that they do not pay:-

Passenger

Passenger Personalized

Passenger Vanity

Persons with Disabilities

Persons with Disabilities Personalized

lllinois Sec. Of State website
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Looking back lnsurance

e e R F ST T

— PRI — it~y
g R e

Expect car insurance to start a little higher. For a lot of insurance
companies, the actual payouts for losses IS an unknown, | expect
that to go down as more EV drivers are cautious and the percentage
of Tesla (Plaid version ) street racers diminishes.
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The end for now.
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CHAdeMO
CHAdeMO :

More images

CHAdeMO is a fast-charging system for battery

electric vehicles, developed starting in 2010 by the

CHAdeMO Association, formed by the Tokyo Electric I h eg| ected th e CH Ad eMO
Power Company and five major Japanese m c
S — connector last week. Still'in
Wikipedia
use, very few cars, future
support uncertain.
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CHAdeMO
CHAdeMO :

More images

CHAdeMO is a fast-charging system for battery
electric vehicles, developed starting in 2010 by the
CHAdeMO Association, formed by the Tokyo Electric
Power Company and five major Japanese

Wikipedia

Electrity America will phase
out at end of this year.

Nissan : Newer Leaf models
will continue with CHAdeMO
but the new Ariya will be
Tesla and not CHAdeMO.

There a couple other EVs
around that have CHAdeMO,
mostly older models with
short range and rarely use
DC charging.
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The end for now.
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There are a lot of apps for charging networks - some actually
are charging networks - one in particular - Is pretty good at
finding chargers regardless of network. Some even claim to
be a networks but are really just a list of chargers.
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Session ??; Charger Apps

Starting with the ones that | find

'Q’I most useful.
Electrify America PlugShare EIeCtrIfy Amerlca

5% Superchargers
Qb) PlugShare

Superchargers ChargePoint Ch ar g PO' n t
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Quebec City

JMont
Ottawa’ @

% aq

wY

os AngeleS@h
San Diego

io° Houston
A T San Antonio ousto

.Monterrey o

Vic A 0

The Electrify America charging network.
Showing every location - looks pretty.
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Al ©9
eattle, A 5
rtlar@ @Ilings, MT °
: @ -
" ©
WY

Salt Lake City NE
@ 6..0.

,Las Vegas
| @ Q &
Los Ange es hdenix® o

San Diego®
0 5 Tx@

Santa Ana, SON o Sy
an Antonio®

Chihuahua, CH
ol@errey

MEXICO

cisco@ NV
an Jose A

Wi

Chica@ D@t

IL‘ IN

Quebec City,

Montre
Ottawa”

| Toronto
@on S0
" B ew
New Yor
St. Louis WV

MO ° “Washington
PR o7
o -

Miami
BAHAMAS

The Tesla Supercharger charging network.
It shows the humber of locations in an area, while EA shows every location.
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Session ??: Charger Apps

:32 PM 4 9 38% (%) izon = 5:33 PM 4 9 38%(4% )

_Fox Lake
laware Water

.Woodstock \ 'Waukegan p National
.Cryst | Lake'

\Palmdale

reation Area

Wrightwood,

Mount San°
Antonio

Hackettsy 1 ‘1 ~ 3 !
& y 1 ¢

ewa/ 4 F‘f1
Ellzabet 1 /(

@ 43 alnt Charleng/dW“‘mL""”II

o
\St fLWus B 7

0}

shington ?\

» f v(vOBrunsﬁcL:i

rmi/eton .Long Branch
N - ton 1 — 1 .Asbury Park

STATION FULL
o o r
: I{&wttown .Lakewood

o / "Point Pleas 4
- .Toms River "

‘Belleville

STATION FULL - PNy = 1
Hu 3eac
STATION ., ___ ’ ‘

Santa !
Catalina Spa

o— sland

= SainteC 4 e

~ Juter i va
" SO i ' JLnca(€e

Los Angeles St Louis Chicago New York

Electrify America Each map section is the same scale and shows

Individual locations how well each city Is served by public charging.
Note: it shows which locations are full.
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/ S~ \
|
3

4
Palmdale CA
4

Acton
Hesy llon, h I
Hesperia, CA lntC arles

Mount San C
f\\ Antonlo° {\ o .
Glendale D e Lake\Arrow sterfield” Collmsvnlle IL

aséﬂ'e'ﬂa/, - mgton 3 , ‘

_Edwardsuville

AN
orrance’ k )\Q%T

| \\ A e 6
ge@h /j B - " L "Belleville

ong Beach | | -
La e\EIsmore CAM I\ Morrls

N\ \ / l 1

Catalina @ al e .Sainte G @

Island
Nee ZZ . ,Cheste , Kank~!-~a®
L ht, IL

Tintc?/Falls
ark N :
LELITE, N /.Point Pleasal ©

Los Angeles St Louis Chicago New York

lesla Superchargers

: Each map section is the same scale and shows
Groups of locations

how well each city Is served by public charging
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~amit Char

" Palmdale

| | Wrightwood, ,
C ;” 4 oMount S

Santa
Catalina

Island
®Maps

Niitar

Los Angeles

PlugShare
Individual locations

AVV - € VWdlcE
‘ional
iIon Area

v ‘ Jeidv
Showing 94 stations. ap l\g
€

ReCr

@ Point Pleasan

~.Sainte Genevieve
W oms River  resal

.Chester

St Louis Chicago New York

Each map section is the same scale and shows
how well each city Is served by public charging
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" 7aimaaile

_Fox Lake
.Woodstock "Waukegan

Délawarter

Gap Mational
Rec @- n Area
[

[_ —
NN

17 )M =

Torran .
Long Be

Huntington Bea

2 7P |
Ny ~ /\
. Pri \ | Long Branc
ZED/t&h 1 2),Asbury Park

Gulf of levittown La Wood
Cgigll;za Cf:?gll;za 7 : “Point Ple~~ant
. o,\’/vns Mi > .Toms River 7 |
dMa:Ind ;T\A:ps jelelphia "Beachwood -
Los Angeles St Louls Chicago New York
ChargePoint
Grouped locations and Each map section is the same scale and shows
current usage. how well each city Is served by public charging
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Verizon = 8:39 PM 4 9 98% B « Verizon 2 8:37 PM 94 9 98% ()

Target TO866 < Back PlugShare < TargetT0866 (Woo.. < ()
(Woodridge, IL) - - ‘ Target
VA'S Store, CHAdeMO, CCS/SAE, J-1772

Station 200011 « T16 mi
Drive: 141.77 miles, 2hr 11min

Bolingbrook, IL
0] INUSE Meijer

, 755 E. Boughton Road
g CCS Q’; CHAdeMO 60440-2250 Bolingbrook
150 kW Unavailable

No Status DC Fast

150 mi/hr CHAdeMO
50 kW

Plugs
No Status DC Fast

150 mi/hr CHAdeMO
50 kW

CHAdeMO 1 stations

Open24h  Restaurant  Freelinternet  Toilet . .
©/ Electrify America

Shopping = % Call = & Go To Website

No Stat DC Fast
CCS/SAE 3 stations o as

oo Electrify America

02
CCS 16 250 kW 138 mi
ﬁ Unavailable Chargers Power Level Distance

N
OPENIN SEND TO MY TESLA x

150 mi/hr CHAdeMO
50 kW

e J-1772 1stations
(&) 1Under Repair
Electrify America

No Status AC

20 mi/hr J1772
6.6 kW

0 3 AVAILABLE o,

\WEC N b
e = Q(‘r e

Station Details
No Status DC Fast

Combo

Checkins

Electrify America Tesla Plugshare ChargePoint

How. the four apps display what is available at a location. Electrity America shows
charger status and uses a GPS distance (off by 26 miles). lesla, correct distance and
amenities. PlugShare has distance correct, lists correct connectors, shows detaills
with additional tap. (but not status). ChargePoint also does GPS distance, does list

the chargers correctly.
/1
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Target TO866 | < Back PlugShare { TargetT0866 (Woo.. < [N
(Woodridge, IL) pp— | Target
Store, CHAdeMO, CCS/SAE, J-1772 DC Fast

Station 200011 « 116 mi : . . :
Bolingbrook, IL Drive: 141.77 miles, 2hr 11min 1%% rE\K/hr CHAdeMO

01 INUSE Meijer

755 E. Boughton Road
g CCS Q; CHAdeMO 60440-2250 Bolingbrook
150 kW Unavailable

Plugs

DC Fast

150 mi/hr CHAdeMO

=~ CHAdeMO 1 stations
' 50 kW

Open24h  Restaurant  Freelinternet  Toilet . .
©/ Electrify America

Shopping = & Call | & Go To Website

DC Fast

02

ﬁ CCS 16 250 kW 138 mi

Chargers Power Level Distance
N )
OPEN IN SEND TO MY TESLA \

CCS/SAE 3 stations

oo Electrify America

150 mi/hr CHAdeMO
50 kW

AC

20 mi/hr J1772
6.6 kW

DC Fast

Combo

Unavailable

e J-1772 1 stations

@3) 1 Under Repair
Electrify America

0 3 AVAILABLE o,

&

Station Details

Checkins

Electrify America Tesla Plugshare ChargePoint

PlugShare is one of the few apps with comments and reviews. lesla, Electrify
America, ChargePoint and others generally will post if a charger is “unavailable” but
will'not have comments. PlugShare does not have access to network information
and will not have information if a charger is currently in use.

(2
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«' Verizon 9 9:32 AM 4 //m%‘@.
- Q search... ) =

.Gibson City  /paxton
“Saybrook

~ Fisher ’
Rantoul

-armer City

Mahomet™ N 4 :

Champaign/IL- % !

@ Urbana, IL

‘Monticello .Ho
.Tolono

m Villa Grove

TESLA

Bolingbrook, IL
Meijer

755 E. Boughton Road
60440-2250 Bolingbrook

Open 24h Restaurant Free Internet Toilet

Shopping = % Call = & Go To Website

16 250 kW 138 mi

Chargers Power Level Distance

N
OPENIN SEND TO MY TESLA x

||

/3

your location

TESLA < 9 mindrive

Champaign, il
2401 North Prospect Avenue 61822 Champaign

8 150 kW 3 mi

Chargers Power Level Distance

TESLA “V 12 min drive

Urbana, il
2100 East University Avenue 61802 Urbana

8 250 kW 4 mi

Chargers Power Level Distance

TESLA V' 49 mindrive

Jesla is Its own
world - you only
need it if you own
one.

Left image the start
screen if youre in
Champaign, center
-the location on
1355, right - details
of current location.
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1 @ g 94% @m)

champaign

ol
[

Centennial Park

HWOOD

O, Search for an address or location

Nearby  Recent  Favorites

Walmart 3459 -

Bloomington, IL
2225 W Market St

Walmart 4235 - Terre
Haiite IN r

=l O) @

PUBLIC HOME ACCOUNT

50 mi

Target TO866
(Woodridge, IL)

Station 200011 « 116 mi

O'I IN USE
g CCS Q; CHAdeMO
150 kW Unavailable

02

@ CCS
Unavailable

0 3 AVAILABLE

&

Electrity
America

74

¢ (Charge history

Public charges
Public Level 2 and DC Fast Charges

LAST PUBLIC CHARGE

Wed Nov 16, 3:47 PM
Target TO866 (Woodridge, IL)

$0.00
40.6 kWh

EA- | find very.
useful because Iits
the best high speed
charging network.
Left image the start
screen if you're in
Champaign, center
-My go to location
In the Chicago area,
right - | like the
charging history. .
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o Verizon 9 2:55 PM 7 9 70% ==

Me

® rko
rodaniell@att.net
Tesla Model 3

Locations Added

Leaderboards

<==

Activity Feed

Rate Us on the App Store
Frequently Asked Questions
Send Feedback

Attributions

Plugshare

«  Verizon 9 2:57 PM 7 8 69% =

{ Me Activity Y

€ The Bovine checked in at Sullivan
Parkhill Chevrolet Cadillac
"Needed ev connect app. No charge"
1 hour, 46 minutes Champaign, IL

& Len Swanson checked in at
Firefly Grill

"Helpful staff at the firefly grill. Cut
myself changing a tire and they happily

2 hours, 53 minutes Effingham, IL

v Xenoglossicist checked in at UIUC
- Alice Campbell Alumni Center

3 hours, 55 minutes Urbana, IL

€ Steve checked in at Hampton Inn
Parking Lot
"Worked great"

Reviews Close

© kkbird Rivian R1T

The hardware was broken
CCS/SAE 9/26/22, 8:50 PM

© Melanie Myers Kia Niro EV 2022
The hardware was broken

CCS/SAE 9/26/22,7:33 AM

® Jen Myerscough Nissan LEAF 2020
CHAdeMO 9/23/22, 12:49 PM

O Seth

The hardware was broken
Blocked off. Showing error messages.

CCS/SAE - 0.00kW 9/22/22, 5:41 PM
€ Shawn Kovac

Rivian R1T

Nissan LEAF

The “reviews” are
checkins posted
directly to a
specific charger
location, In this
case the Wally’'s
In Pontiac, still
having charger
problems.

EV users locate, comment on, describe, add photos and
review public chargers. Click on the “me™ at the bottom,
then “activity feed” (red arrows) and you will get the most

recent checkins from an area within 50 miles or so from your

current location.
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Verizon 9:50 AM 7 @ @ 93% @m) o'/ Verizon = 8:37 PM 7 9 98% @)
= W Q { TargetT0866 (Woo.. < [N

DC Fast
CHAdeMO

No Status

150 mi/hr
50 kW

DC Fast
CHAdeMO

No Status

150 mi/hr
50 kW

UNIVERSIT-Y=A!

N &

EGHUR(G—HrS‘IT——ﬂ
«Cha
i

DC Fast
CHAdeMO

No Status

ennial
School

annial Park

150 mi/hr
50 kW

AC
J1772

No Status

20 mi/hr
6.6 kW

@SSEL PARK.

O
35!

DC Fast
Combo

No Status

ChargePoint

/6

| don‘t find very
useful except for
using the app to when
using a charge
station (right screen)
Left image the
“home” screen if
you’re in Champaign,
center - a description
of an Electrify America
location. | prefer to
find Level2 stations
with PlugShare , then
switch to Chargepoint
app If its one of theirs.

-~

77-91 Co Rd 1500 N, Champaign

ILLINI CHARGING OFF NETWORK1 0.7 mi

@ ChargePoint Network

Available

20 mi/hr
6.6 KW (J1772)

Available

20 mi/hr
6.6 KW (J1772)

Start Charge

Just tap your phone on the station
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(? bink G

EVgo FordPass Blmk Charglng

Y - o 7

MU

A quick run-through of the others.

’r’
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E172ND ST

el —
Left image the start

SCreen; Center -very
few locations in
lllinois, right -
detalls of a typical
tosest Choreing staions - location with only

7-Eleven ohe 50 kw charger.

751 E Tri State Tollway e 107.51 mi
Open 24 hours

/ 4
,//’j///

ILLINOIS / Lafayetﬁe INDIA

~N \ > [ B
. < Champaigi®
\\\«)L‘/ { N\

O leld.f.——~p ecatur

3

Q Search by Place or Charger Name

EVgo for Everyone
// : |
. /4 @

i | |
\Tgvansvil 7
<\ 4

N
S—

50 kw

Log In

EVgo used to be somebody - until 2020. Their growth stalled
and Electrify America was started with $2 billion dollars of
VW “Dieselgate money”. EA rapidly outpaced them with

locations with a minimum of 4 150kw chargers. EVgo Is just

EVgo beginning to grow again, adding locations with multiple

chargers of 150 and 350 kw.

/8
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10:21 AM 7 @ 9 91% @)

Welcome To Volta! S — volia r f\ a8

Sign up to access all features. ﬂ'ﬁl‘.@
Welcome To Volta! S 'u

Sign up to access all features.

Welcome To Volta! N ke Geneva

Sign up to access all features. Twin Lake@@ Ke_ns)s_h? u

\ @ Waukegan@
(150

ndville ChampalgnJ

Carter'’s

rllngton H @.vanston f
e:cha@

Al AATTII OTT

DeKalb @@’ hlca

Nape Amazon Fresh North

Riverside Plaza DCFC >

Open — 6am -11:59pm

JGar

,_j@
Mmooka/f/JO"et
Morrls

Mostly level 2 chargers that are FREE. They approach
shopping sites, install chargers free to the stores, let EV
drivers charge for free and make all of their money
advertising on the Charger cabinet. Branching into DCEC,

Volta but those have a fee.

141 Mi | 2 Hours 22 Mins Drive

1/1available DC Fast-CCS  $

Find a charger

/9
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10:21 AM 7 @ 9 91% @)

— volfa

Welcome To Volta! S
Sign up to access all features.

Welcome To Volta! S

Sign up to access all features. Left image the Start
Ocarter’s | screen, , center
A . .
© -Chicago locations,
right - details of a
B location with DCEGC

Ml charger. Volta DCFC

Welcome To Volta! S
Sign up to access all features.

Amazon Fresh North
Riverside Plaza DCFC are usually between

Open — 6am - 11:59pm 50-1 OO kW.

141 Mi | 2 Hours 22 Mins Drive

1/1available DC Fast-CCS ¢

| LOVE Volta - | bought some stock, lost 90% of my money.
Excellent charging experience, excellent business plan. Made
every prudent long term move and the stock market
hammered them. They deliberately slowed growth to wait for
Jan 1st federal money.
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Its an app aimed at
Ford owners. It has
links to services
other than charging.
Ford does not have
a network. When
companies like them
claim and hame a
network, almost
always itis a

partnership with
T ——— actual charging
R R B networks.

Account

o

FordPass

CHARGING COLLISION REPAIR DEALERS

R e e A e "ﬁ.’
| . — } ,l_‘l
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« || Verizon = 10:52 AM 4 @ 9 86% @m)

==

CHEVROLET

Electrify America

<

Add Vehicle Help

Find your VIN on the driver or passenger side
door frame

Make

Model

Nickname

Chevy an app IS so
almed at Chevy
OWREFS you heed a
VIN to sign up.

Ford and Chevy
apps are likely
mediocre at finding
chargers. bedicated
aApps do a Petter Job
Of giving Information
and allow better
decisions to be
made:

<
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bink
Blink Charging

| mentioned before
that Blink charger

fees are high. Blink
would be my last

choice for a charger.

But sometime it
might be the only
charger. If so
consider signing up
onh the app to get
discounted fees.

4
Qs
ShellRecha...

Shell'is starting a
program to install
DCEC at gas
stations. App call
ShellReCharge.
Charging network is
Greenlots renamed.
Planning installation
of 500,000 chargers
by 2025. Currently
this app has little
use (IMO)

33

Filo| &

ABRP » Chargeway ChagelubEVE: E\/ Connect

ABRP ('a better route planner) ;
Chargeway; EVConnect; and
ChargeHubEV. Primarily early attempt
to make route planning easier.
Interesting concept - try them. |
personally will'do most of my
planning with' Electrify America and
use PlugShare to fill in the gaps. Both
work quite well on the dining room
table with a cup of coffee. (Or at a
coffee shop)
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This iIs the end
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This iIs the end
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This iIs the end
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2021 Volkswagen ID.4
1st
\
\

IS

=L

Automatic (A1)

Electricity

PSRN VI minimizes distance
rawayswwrasedally Know: distance is always good.
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Use slide

Range anxiety Is not kn
And Is that enough
A way to actually

Legend

IL NEVI
. Compliant

Stations

Neighbors States
® NEVI Compliant
Chargers

Alternative Fuel
Corridors

Alternative Fuel
mmm= Pending EV
Corridors

Undesignated
Corridors

Illinois Counties

38

Past Performance vs Future Results
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WHATCHA WOWNG

Past Performance vs Future Results

IF GONIA CHARGES WER EV TO ¢
85% AT A 240y, 30 AP SOURCE,
AND LIER CAR'S BATTERY LIAS

A
CAPACITY OF 40 Kwh, HOW LONG
WILL IT TAKE BEFORE SUE CAN
TO HER GRANPMAG WOV

NEVI minimizes distance
A way to actually know distance iIs always good.
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NEVI minimizes distance
A way to actually knoew distance is always good.




Past Performance vs Future Results

B¢ 0.2 kWh/h

oo 145mi
& 54mph

Since start Long-term

54

':‘.‘ul‘ﬁ)

Downbhill

Vehlcle

B¢ 0.3 kWh/h
ey

NEVISminimize: ,; 0o 145 mi S i
L L I 8 [*]u & 51 mph , ‘
A way to actually' KnowW IS &3 wpis

MAACS N AS ) \ VAV AW I




Past Performance vs Future Results

1 B

oW to get a good average from 10w NUMDBErS
2.0
(<
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evs |

IF GONIA CHARGES HER EV TO
B5% AT A 240y, 20 ANW SOLRCE,
AND LER CAR'S BATTERY LAS

x = f,e° cos(ot o) WHATCHA \WORKING
ON, Z0E7?

b2940nK N =)

WE ARE AND THE
3NO9AUI2€. COMET S COMING,

A
CAPACITY OF 40 ¥uwh, HOW LONG &
WILL IT TAKE BEFORE SUE CAN
W\VE TO HER GRANPMASG HOUSE?

p=

Vi = AN

- }1 5‘”“' ﬁama,_
gl e D =

fo e “.‘,t g+ » fcos(ot - kx) X

I pisw R 1

Mz Fe Av-z'{-‘bt psnkT
q=%9<v><m

Astmh,, m=042.

<Er=fir
U'i:’:’” 9;—’-%&-&“ 9.5_‘,%

©2072, BABY BUES BROS LiC PIST. BY ANDREWS McMEEL SYNDICATION (0-26

Golomics comibabyblies
> SO e’ e

N

L A=ia®

/‘. (‘,‘1=%'ﬁw{032)
. d2)

G+ % B (n={) ' ngb

aP
o 2

f B L /70(0 o) £ P 8RT
B D-formo enin AR b i <V7"f~n 75

A =La-L isLcert = *N? A=Fhs csax

S

NEVI minimizes distance
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-

A way te actually kKnew distance IS always good.
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