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EVs: What You Need to Know

• EV Car w/ Battery (BEV)
• Fuel Electricity
• Fueling Charging
• Engine Motor
• Gearbox Single-Speed
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A BEV Has a Big Battery
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Purpose-Built Traction Battery under the Floor & Seats



A BEV Has a Motor
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High-Voltage 
Cables to 
Traction 
Battery

Motor/
Gearbox



Fuel = Electricity

• Gallons kWh
• Horsepower kW
• Mpg m/kWh
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Charging Levels (How Fast)*

• Level 1: 120 V (Takes Forever)
Forgettaboutit!!!!

• Level 2: 240 V (Overnight)
Home & Destination (Hotels)

• DCFC: 400-1,000 V
A Matter of Minutes
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*90% of Charging is Done at Home.



Fueling = Charging
• Charging at Home

Simple, Convenient
Overnight to Full

• Charging on the Road
DC Fast Charging (DCFC)
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EV Home Charge Station
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EVSE 240 V, 40 A

J1772 EV Plug

kWh Meter

Switch

NEMA 14-50
Receptacle

Junction Box



Level 2 Non-Tesla (Old)
• J1772 (240 Volts, up to 80 Amps)

The “Plug”
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Fast Charge Time 10% to 80%* 
• 2027 Bolt: 40 mins
• Equinox: 40-45 mins
• Ioniq 5: 20 mins!
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*Depends upon battery size, battery temperature, dispenser power
(150-400 kW)

Grants Pass, OR



DCFC Stations & Stalls

• Station = Group of Dispensers
• Dispenser (1-2 Cables = 1-2 Stalls)
• Tesla Superchargers
• CCS + CHAdeMO 
• CHAdeMO Only

Old Leaf
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DCFC Charge Station
3 Dispensers, 3 Stalls

• ChargePoint
• Coalinga (I-5)
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DCFC Charge Station
4 Dispensers, 4 Stalls

• Electrify America
• Coso Junction
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DCFC Charge Station
6 Dispensers, 6 Stalls

• Prunedale (101)
• Becoming More Common
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Tesla Superchargers
Multiple Dispensers, Many Stalls

• I-5 Harris Ranch
• 80 Stalls
• Open to Non Teslas

Requires Adapter
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Tesla Supercharger
Lost Hills, 84 Stalls

• I-5
• Open to Non Tesla

Requires Adapter
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DCFC Stations Growing Rapidly

• Private Networks
Tesla, EA, EVgo, etc.

• CEC Program
• Federal Program

NEVI
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West Coast Electric Highway



California DCFC Stations 2025

• 2,500 DCFC Stations
16,000 Ports (Plugs)
~6 Ports/Station
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California NEVI Corridors

• 240 Stations
1,300 ports
Already Awarded

• 3 More Rounds
2025-2027

• Total 500+ Stations
• Total 3,000+ Ports 
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National EV Infrastructure Program



Charging Plugs—In Transition

• Tesla: Level 2 & DCFC
• GM, Ford, all others 

J1772 (Level 2), CCS1 (DCFC)

• NACS
North American Charging Standard
~Tesla Plug for All New Cars
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Tesla Level 2, Fresno



Tesla Plug = NACS
• Will become Universal
• Will Replace CCS1 DCFC
• Will Replace Level 2 (J1772)
• Used Cars: 

Tesla & J1772 + CCS1
Confused Yet? 
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Tesla (NACS) to CCS/J1772 Adapters
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Tesla to CCS (DCFC)

Tesla to J1772 (Level 2)
Destination Charging

Lectron Bundle ~$300



Modern Charging Networks—The 
Future of Fast Charging?

• Toilets, Lounge, Vending, WiFi
• IONNA (GM, Ford, etc)
• Rivian Outpost
• ~BP Pulse, Pilot/Flying J
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DCFC: Ionna in California
• $250 million 2025-2029
• 1,000 New Stalls
• Plug & PLay

Autocharge
Plug & Charge

• Inyokern!
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Ionna, Ashland, Oregon 2025



EV Road Tripping: How do You Pay
• Credit Card

California & NEVI Reqd.
Don’t Always Work

• Apps
Cumbersome

• RFID Cards
Nearly Always Work
Or Smart Phone

• Plug & Charge
Works!
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RFID Cards & Reader



The Future of Fast Charging
—No Apps, No Cards

• EVgo Autocharge
(Older Cars)
Bolt, Kona, etc

• Plug & Charge
New Cars
Equinox, F150, Mach E
Plug-in, Charge, & Go

Paul Gipe, wind-works.org



Apps. . . & More Apps

• PlugShare.com
• Charge Networks
• Company (GM, Ford, etc)
• ABRP (Trip Planning)
• Car Play, Android Auto
• Enough Already!!!

App Fatigue
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EV Road Tripping: 
Do You Need a Smart Phone?

• No, But it Helps
• Can’t Access PlugShare

When You Need it
You Need it
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PlugShare app, Bakersfield, CA



EV Road Tripping: 
Do You Need a Smart Phone?

• CC Readers Reqd. in California
Outside California?
NEVI Sites, Yes

• Older Cars
No Route Planning
Need ABRP

• New Cars
Native Route Planning
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EV Road Tripping: 
What to Know Before You Go

• Know How to Use
PlugShare
Navigation Apps
ABRP for Older Cars

• Practice
Before You Go!
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Grants Pass, OR



EV Road Tripping: Be Persistent!
Charging Failure

• Don’t Give up
on First Try

• Try All Options
CC, RFID, App
Move to Another Stall
Repeat

• Yes, Call Support
They Often Get it to Work
But not Always ;)
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Call for Support



PlugShare DCFC
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Set Your Filters



EV Road Tripping: 
Destination Charging

• Pick Hotels w/ Charging
• Filter Search for Charging

J1772, NACS

• Wake up w/ Full Tank
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Granzella’s Inn, Williams, Calif.



PlugShare Level 2
Destination Charging (Hotels)
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Set Your Filters



ABRP: EV Navigation App
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ABRP: EV Navigation App
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Charge Stops & Time to Charge

Destination SOC



ABRP: Settings
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ABRP: Settings
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ABRP: Settings
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EV Road Tripping:
Charging Networks

• The Big Boys: Tesla, EA, EVgo
ChargePoint

• Also Rans: Blink, EV Connect, etc
• Modern Charge Networks

Ionna, BP Pulse
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Asilomar, CA



What do EVs Cost?
• 25-35k: 

Leaf, Bolt, Kona, Niro, Slate? 
• 35-45k: 

Ioniq, Equinox, ID4, M3
• 45-55k: 

MY, Blazer, Mach E
• 55-65k: 

Polestar
• 70-125k: 

Lucid, Rivian, F150, Silverado
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Lucid at Tesla Destination Charger, 
Visalia, CA. 2025



What EVs are Available New?
• Compacts: 

Leaf, Bolt, Kona, Niro, EX30,

• Sedans: 
Ioniq 6, Lucid, Polestar

• SUVs: 
Equinox, ID4, Ioniq 5, Mach E

• Trucks: 
Rivian, F150, Silverado, 
Slate? Ford? Telo?
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Rivian

F150 Lightning

Mach E



EVs Best Bang for the Buck

• Equinox
• Ionic 5
• 2027 Bolt
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EVs = Gassers

• Driving Dynamics—Better
Low Center of Gravity
Instant Torque
More Reliable

• Regenerative Braking
• Charge at Home

No Gas Station

• Not the Same
Just Different
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Peugeot Voiture Légère, 1940
© SochauxMuseum



Regenerative Breaking 
& One-Pedal Driving

• Puts Fuel Back in the Tank
• ~2/3 Reclaimed
• Varies Among Models
• “Aggressive” is Best 
• “one-pedal” driving
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Stuck in Traffic?

• No worries
• No Idling!
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EV Batteries

• Today: Lithium NMC
Nickel, Manganese, Cobalt

• Soon: Lithium-Iron-Phosphate
Manganese Rich

• Cheaper—More Stable
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EV Range & Battery Capacity
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Lucid Air

Tesla M3 LR

Ioniq 5

Bolt/Kona

2015 Leaf

0 100 200 300 400 500
EPA Miles

84 kWh

75 kWh

84 kWh

64 kWh

22 kWh



EV Shopping
• Online Only
• Out-the-Door Only
• All-in

Taxes & Fees

• Taxes & Fees = 10%
• 30k EV 

+ 3k Taxes & Fees ~33k 
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Proud New EV Owner, Maryland



Online EV Shopping
Find the Window Sticker
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Online Window Sticker
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Monroney (Window) Sticker
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Checking Dealer Inventory

• All GM Web Sites the Same
• Set Search Filter for Your Options
• Or Ask “Internet Sales” to do This
• Confirm “Window Sticker”
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Filtered Search
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Buying or Leasing Tips
• Buy/Lease Near Year End (Now)
• Deal Only with Internet Sales
• Do Not Call Dealer
• Know What You Want
• Know What You Expect to Pay
• Be Flexible on Color
• Deal Only with “All in” or Out-the-

Door Price
• Confirm Choice with VIN or Stock No.
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Once You Have an EV
• Register

for Charge Networks
for Company
with ABRP
with Recurrent

• RTFM (Read the Manual)
• Know How to Use it

The Manual
PDF Can be Searched

The Car
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Recurrent: EV Tool
Estimated Range
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Recurrent: EV Tool
Estimated Range

• One Way
• Round Trip
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Recurrent: EV Tool
Seasonal Range

• Farther in Summer
• Less in Winter
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Recurrent: EV Tool
Range Status
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Recurrent: Range Anxiety
https://www.recurrentauto.com



Recurrent: EV Tool
Current Value of Your Car
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EV Running Costs*

• Wipers
• Tires
• 12 V Battery
• Little Maintenance
• Little Brake Wear
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*Based on 50,000+ miles, 4 years

EV Rental, Germany. 
© Matthias von Bank

FastNed DCFC.



EV Running Costs
Batteries

• Last Longer than Car
• Calif. Warranty

8 years or 100,000 miles
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Santa Cruz, CA



Recurrent: Fuel Savings 2020 Bolt

• ~$900/yr
• Level 2

At Home
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EV Fuel Cost DCFC
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Hwy 166, West of Cuyama

• Roadtripping: Same as Gas



EV Emissions:
Lowest Total CO2e Emissions
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1

0.9

4.6

Chevy Bolt

Tesla Model 3

Gas

0 1 2 3 4 5
kg/20,000 km (Thousands)

80% Reduction in CO2 Emissions 

https://evtool.ucsusa.org

with California Generating Mix



Enjoy Your Drive
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Bolt EUV 2025, Ohio
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EVs—Simply Better Cars
Scrap the Gasser

Bodie, California
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