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Electromobility 101: 
EV Types

Hybrid 
electric 
vehicles 
(HEVs)

Plug-in 
hybrid 
electric 
vehicles 
(PHEVs)

Battery Electric 
Vehicles (BEVs)

Fuel Cell 
Electric Vehicles 
(FCEVs)
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Section 4: Electric Vehicles – Overview of EVs
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Electromobility 101: 
EV Charging Types

DCC Fast Charging:

Level 2 Charging:

Level 1 Charging:
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Electromobility 101: 
Charging Applications

CHARGING APPLICATIONS

• Residential
• Workplace
• Opportunity
• Destination
• Fleet
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Section 5: Charging Infrastructure Overview – Charger Types/Hardware



Electromobility 101: 
EV Charging Apps
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Benefits of EVs

● Lower Emissions
● Reduced Fuel & Maintenance costs
● Superior performance
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EV Adoption Forecasts: 
Increased EV choice

1. Recent sales data
2. Future projections

Source: ITS Davis



EV Adoption Forecasts: 
ICE Displacement

Future sales 
projections by 
vehicle type
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The Future:
What do we know?



Emerging Trends in Electromobility

Mobility Revolution



Emerging Trends in Electromobility

Rivian’s modular “Skateboard” platform 

Volkswagen group’s MEB 
platform

Expansion of electric vehicle choice

Presenter
Presentation Notes
Source: https://chargedevs.com/newswire/rivian-to-provide-skateboard-chassis-for-electric-lincoln-suv/https://www.motorauthority.com/news/1118809_navya-already-sells-fully-self-driving-cars-including-in-usSources: https://www.pocket-lint.com/cars/news/140845-future-cars-and-upcoming-electronic-cars-of-the-future-coming-soonhttps://www.businessinsider.com/electric-cars-that-will-be-available-by-2025-2018-1#rivian-says-the-r1s-and-r1t-will-have-similar-specs-64https://www.carmagazine.co.uk/electric/future-electric-cars-upcoming-evs/



Emerging Trends in Electromobility

SUVs: 
Ford, 
VW, 
Nissan

Cars: 
Lucid, 
Polestar, 
Tesla

Pickup Trucks: 
Tesla, Workhorse, Ford 

Expansion of electric vehicle choice
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Presentation Notes
The majority of legacy automotive OEMs are currently developing multiple electric models, with plug-in hybrids as compliance placeholders.  Start-ups like Tesla, Fisker, Rivian, Faraday Future, Dyson, Byton, plus hundreds of Chinese entries promise to make Evs mainstream between 2020-2025. Increased production will lower per-unit cost through economies of scale, with EV/ICE price parity by 2022. For Seattle, this means numerous affordable EV options. Sources: https://www.pocket-lint.com/cars/news/140845-future-cars-and-upcoming-electronic-cars-of-the-future-coming-soonhttps://www.businessinsider.com/electric-cars-that-will-be-available-by-2025-2018-1#rivian-says-the-r1s-and-r1t-will-have-similar-specs-64https://www.carmagazine.co.uk/electric/future-electric-cars-upcoming-evs/
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Expansion of electric vehicle choice



Emerging Trends in Electromobility

Expansion of electric vehicle choice
Ford F-150 Lightning

● Cost competitive

● More torque

● New features

○ Mobile power

○ Secure frunk

○ On-board 19.2 kW charger

○ Bidirectional charging

● Available in 2022



Lower Cost Energy Storage
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Along with lack of vehicle choice, range anxiety has been one of the main challenges to vehicle electrification.  Fortunately, battery technology has improved dramatically in recent years, a trend that will likely continue with better and better energy density with lower cost per kWh. In addition, there is a strong likelihood that existing battery technologies could be disrupted by a technological breakthrough funded by billions of VC investments around the globe. For Seattle’s fleets increasing battery range could mean lower cost vehicles and/or the need for less frequent charging using fewer chargers if chargers could be shared.SourcesSource: U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy website. Data accessed October 30, 2020.Sources: https://www.bcg.com/documents/file36615.pdf Batteries for Electric Cars : Challenges, Opportunities, and the Outlook to 2020



Battery Breakthroughs
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Section 4: Electric Vehicles – Future EV models for fleetsBYD’s new “Blade Battery”Sources: https://www.pocket-lint.com/cars/news/140845-future-cars-and-upcoming-electronic-cars-of-the-future-coming-soonhttps://www.businessinsider.com/electric-cars-that-will-be-available-by-2025-2018-1#rivian-says-the-r1s-and-r1t-will-have-similar-specs-64https://www.carmagazine.co.uk/electric/future-electric-cars-upcoming-evs/



Automated Charging

Inductive (Wireless) Charging                                                                     Robotic Charging



Bidirectional Power 

Vehicle to grid (V2G) energy sales

Source: Stillwater Associates & fleetcarmaFord F-150 Lightning will have bidirectional charging
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Source: https://www.fleetcarma.com/latest-vehicle-grid-v2g-charging/
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EV Charger Funding Opportunity

Zero Emission Vehicle Infrastructure 
Partnerships

What is it?
Grants to support turn-key projects that finance, 
build, operate, and maintain DCFC at new 
locations in 50-mile increments along a highway 
including U.S. Route 101.

U.S. Route 101 corridor

Presenter
Presentation Notes
On-site battery storage at an EV charging station can smooth out electric load profiles, charging from the grid when no vehicles are present.A more pressing issue for vehicle fleets, especially those operating mission critical equipment such as police, fire, and rescue vehicles is the need for power-outage resilient fueling infrastructure. For the purpose of this feasibility analysis, large portable generators have been included as a backup power supply.  Alternative options could also include on-site energy storage, possibly coupled with solar collection or other distributed energy microgrids, depending on the application.  One provider of onsite solar energy collection and EV charging is Envision Solar which couples portable solar canopies with onsite energy storage and vehicle charging.  These portable units are quick to install, require no site preparation or permits and can be islanded or connected to the grid. Another provider of solar powered vehicle chargers is Paired Power, offering larger microgrids that pair solar arrays with banks of DC level 2  chargers and energy storage.  There are also banks of stand-alone stored energy coupling batteries by manufactures like , Samsung, LG Chem, and SAFT integrated into energy storage banks such as Watt Tower by systems integrators like Dyna Power, Siemens, (Fluence) ABB, and STEM providing short-term backup power. Several companies are beginning to recycle old electric vehicle batteries by reusing them as backup energy storage units. Backup battery systems can also help with surge prices and insulate the grid from spikes in electricity demand.



EV Charger Funding Opportunity

Zero Emission Vehicle Infrastructure Partnerships
What’s WSDOT’s Goal?

Leverage $8 million statewide to encourage private sector 
investment through matching funds of 50% or higher. 

Potential host site requirements:

Existing public chargers (Source: 
westcoastgreenhighway.com)

● Sufficient 3-phase power ● Within ½ mile of highway interchange 

● Retail, food, and other amenities ● At least 4 parking stalls

● Available potable water ● Public restrooms
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EV Charger Funding Opportunity

Zero Emission Vehicle Infrastructure Partnerships

Who’s Eligible?
Non-profit organizations and local government 
agencies such as cities, towns, counties, transit 
agencies and tribes. 

When will this happen?
Grant Applications begin this summer.

Existing public chargers (Source: AFDC)
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EV Charger Funding Opportunity

Zero Emission Vehicle Infrastructure Partnerships

Where can we get more information?

● https://wsdot.wa.gov/business/innovative-partnerships/zero-emission-vehicle-
infrastructure-partnerships

● Send an email to: partnerships@wsdot.wa.gov
● Attend ZEVIP Grant Work Session for Peninsula Region, Wednesday, June 23, 

10:00am – 12:00pm

mailto:partnerships@wsdot.wa.gov
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