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Since someone asked about my battery usage. I hope this is the 
correct question.  

I have Driven 14,640 miles in the last 12 months.  
In that 12 months: 
Used 4472 kWhs 
With my current incentives  I paid   
        $ 170   
Without those incentives  
        $1017  
 (estimating with market cost at that time.) 
( That would have been less since I might have gone elsewhere for 
less expensive charging. But it was the most convenient at the time.)
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Recap - with 
just the frame 

batteries, motor 
and wheels  : all 
EVs look pretty 
much the same.  
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The heart of an 
EV is the battery  

But what 
battery ?
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The definition 
of a battery 

has changed. 
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There are lots 
of good 

functional 
batteries out 

there.
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The one I lost :  Empty 
electric trucks with empty 

batteries load up with 
water and coast downhill 

regenerative braking. 
They drive back up hill, 
V2G the batteries empty 

and do it again. 
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But what makes a 
good for battery for 

an EV ?
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It comes down to 
two things
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What makes a good 
battery ?

It comes down to 
two things

Lots of Kilowatt 
hours

Lightweight and 
small

BIG SMALL
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Size and weight are the big 
thing  

But needs to be the small 
thing
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Those two things make those 
batteries are expensive.  

But the price is going down. 
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Market research future



19

Looking Into Electric Cars 
Session 4 :   Batteries

Leith Cars
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CleanTechnica
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FordAuthority
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Desrt Sun

This is good for two 
reasons. 1- lots of 
batteries. 2- North 

American sourcing means 
tax credit eligibility. 
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Battery changes are coming but will not arrive for several 
years. Usually 5 years from proven concept, to testing to 

production scale.

Kelley Blue Book
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Sadly Battery degradation 
is real 
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All EVs list the size of the battery. 
The amount you can use. Some 
also list the actual size.  The VW 

has an 82kWh battery with 77 kWH 
usable.   It has a built in buffer 

which I presume helps minimize 
degradation.  If you watch a lot of 

how much range does XXX EV 
have, the cars are driven past 

empty all the time. Do not do that 
with your car - you will hate 

yourself in the morning.
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It would be nice if phones had 
battery management.
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Teslarati/Recurrent

Note: all the purple is the recall and 
warranty period. The Tesla model S and 

the Leaf are the oldest EVs  

Recurrent is a group to improve accuracy and 
trustworthiness of used EV information
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Teslarati/Recurrent

The drop in the Ioniq 5 is common. Initial 
drop the stabilizes over time.  
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Teslas are noted most often because of 
their high number and older age. 
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NewsYahoo

The near empty or near full is very important 

Recurrent is a group to improve accuracy and 
trustworthiness of used EV information
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Need a cartoon  
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This is about 15% and seems high - most 
often hear 5 %.   



34

Looking Into Electric Cars 
Session 4 :   Batteries



35

Looking Into Electric Cars 
Session 4 :   Batteries



36

My personal speculation is the older batteries are often from 
cars with  smaller batteries and shorter ranges.  These batteries 

were probably taken through longer cycles and more often.   
I would expect newer cars that can be used mostly in that 60% 

range and charged less frequently will fare better than their 
forerunners . And battery life will be longer.

How long will the battery last ?
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Portrait of the life 
of a battery
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Portrait of the life 
of a battery

Story is not true - it’s an example.
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Portrait of the life 
of a battery

Story is not true - it’s an example.
Yes I made this up
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My Current EV with touted 
275 mile range. 

If I abuse the battery and its 
range goes down to 210 

miles, that would be about a 
25% battery loss.  

(More than anticipated in a 
previous slide) 
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This is very unlikely, but 
sounds horrible.  Look at it 
this way. 275 is the range 
for the VW ID4 Pro, the 

range for the base model 
VW ID4 is 210 miles new. 

And I would recommend it 
for lots of people who take 
long trips (review session 2) 
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Horror stories of the 
$40,000 battery 

replacement. WHY !?!?! 
$40,000 is the price of the 
car that it has turned into.  
Its still a great car and at 
this stage degradation 

slows down.
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I love this car. 
And the VW with “only” 

210 miles of range beats the 
crap out of it for lots of uses.  
(Actually I should sell it - but 
I can’t bring myself to it yet. )
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Both would be great “second cars”.  But the VW ID4 would be a 
safer car for that new young driver driving to school, etc. 



battery replacements are quite rare (1.5% of cars) 
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Sorry I lost the attribution for this.  
But the above explains half of why they are rare.  The 
car is still too useful.  The other half is it takes a lot to 
get a battery to degrade that far.  Do the 60% rule and 
a few other easy things and your battery won’t get 
there.  



battery replacements are quite rare (1.5% of cars) 
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It would seem that replacements would be mostly for 
defects in manufacture and from motor vehicle 
accidents.  Neither of which should have a cost to the 
customer.  (However there are horror stories on the 
web)  
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Other uses - recycling - take one old 
battery and pull out all the good cells - 
recycle the bad.  Good cells can replace 
the bad in another and viola - a 100% 
good battery.    
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Other uses - recycling 
take one old battery 
pull out all the good 
cells - recycle the bad.  
Good cells can replace 
the bad and viola - a 
100% good battery.    

Mother Jones
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Other uses - 
 When not used in a car, size and weight 
no longer matter.  And can be used for 
all kinds of alternate uses.   Power 
outage backup for a house. Any place 
that can use storage for energy use at a 
later time.  I wouldn’t even consider selling the i3 if could link to 

my house.
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Bad cells 
would be 
recycled. 
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The minerals in the 
batteries are too 

valuable. There will be 
enough quantity for 

industry to scale up for it.
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Also in the IRA (Inflation 
Reduction Act) 

Recycled minerals  
begin there second life 

designated as being 
sourced in North 

America.
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Recycling is part of the 
IRA because it is 

important.
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Recycling is part of the 
IRA because it is 

important.

https://jalopnik.com/step-inside-the-factory-that-recycles-95-percent-of-ev-1850793666 
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 60% rule is easiest to 
long life. 
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This is good for two 
reasons. 1- lots of 
batteries. 2- North 
American sourcing 
means tax credit 

eligibility. 

Elon Musk



57

Looking Into Electric Cars 
Session 4 :   Batteries



58

Looking Into Electric Cars 
Session 4 :   Batteries



59

Looking Into Electric Cars 
Session 4 :   Batteries

The 60% rule works 
because of the 

changing  
 curves
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Direct Current Fast Charging Tesla  model 3

This graph shows how the percentage of charge as it changes 
during the time of the charge.  The battery reaches 80% in less 
than 20 minutes. After that the  battery is filling slower & slower & 
slower.    

The CurvesLooking Into Electric Cars 
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Direct Current Fast Charging Tesla  model 3

This shows us how the speed of the charge is higher early and 
lowers as the battery approaches 100%. This helps protect battery 
life. 
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Direct Current Fast Charging Ford Lightning

The Ford F-150 Lightning w/ 135kWh battery pack.   Going below 15 
% is to be avoided (if at all possible).   That “sweet spot” of 15 to 80%, 
which takes 41 minutes to charge.  The remaining 20% (from 80 to 
100%)  takes an additional 50 minutes !   If you are waiting, that 50 
minutes is painfully long.  That would not be convenient charging.

The Curves

65% charge in  
41 minutes. 

20% charge in  
50 minutes.
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Direct Current Fast Charging VW ID4

Charging from 20%-100% takes 57 minutes and get 180 miles of 
driving. But if you charge from 30% - 70% twice (make 2 stops). You 
get 180 miles of driving with only 40 minutes of charge time.

The Curves

Get out the car and stretch 
your legs.  For a lot of 

people that second stop at 
90 miles is going to 

happen whether or not you 
charge.
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Ford Lightning pickup 
trucks are the only ones (for 

now) with this charging 
scheme.  Up to a 50% SOC 

it always starts at about 
150kw then tapers off.  All 

other cars the highest speed 
is determined by the SOC.  
Battery temp has no yet 

been affected by heat, so 
why not start the charge at 

a higher rate ? 
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The effects of Battery 
heating (when cold out). 

This is also an excellent way 
to charge fast and not effect 
battery health.  If you target 
your charging levels, it can 

greatly reduce charging 
times on a long trip. 
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The end  
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Total Cost of Ownership 
Or  

Maintenance
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First up will be fluid changes in the mechanical brakes every 3 years.  
After that I can’t remember anything I needed for the Subaru that the 

EV will need.   
(OOOPS  I tried to get brake fluid service and honest mechanic said wait until 10 years)
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Few people want to 
go out on a limb and 
say no maintenance.  

But I have never 
taken my 30 year old 

electric drill in for 
maintenance.  There 
will be some things 

that need it.  

MaintenanceLooking Into Electric Cars 
                      Maintenance
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This is the maintenance list for an 
EV.  I went to my favorite Gas 
vehicle mechanic to see if he 
wanted to do my brake fluid 

change.  Said no, brake fluid is 
good for 200,000 miles.  Don’t get 
brake work done unless there is a 

symptom.  

I will forever buy my tires at Beaumont Tire  
812 Dennison, just east of the Dunkin’ Donut on Prospect.  
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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.    

I will guess a good ballpark estimate is 
that every mile driven will save 10 cents. 
To get a total for the year, a number 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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OUCH ! ! !    

Tires are the big one. I haven’t 
purchased tires in a while, but it 

looks like twice as much. Remember 
- 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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Its possible that a lot of EVs will be 
like mine and not have tire rotation. 
The illustration is for my tires and 

note different sizes, front and back.

TireRack website - (I buy all my tires there) 
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Less OUCH ! ! !    

The top tire is OEM for Chevy Bolt.  
The other is for a Mazda 3 

considered a very similar car.  The  
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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TireRack website - (I buy all my tires there) 
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Passenger vehicle plates in 
Illinois cost $100 more to 

offset the motor vehicle fuel 
tax that they do not pay. 
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Illinois Sec. Of State website
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Expect car insurance to start a little higher.  For a lot of insurance 
companies, the actual payouts for losses is an unknown, I 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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