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Types of Electrified Vehicles

Hybrid 
electric 
vehicles 
(HEVs)

Plug-in 
hybrid 
electric 
vehicles 
(PHEVs)

Battery Electric 
Vehicles (BEVs)

Fuel Cell 
Electric Vehicles 
(FCEVs)



Electrical Vehicles: Future Models



E Vehicles will Replace ICE Vehicles



EV Charging



Types of Chargers

AC Level 1
Slowest and least 
expensive. 
Mainly used for 
overnight domestic 
charging.

AC Level 2
Capable of charging a 
small- to medium-
sized car (24 kWh 
battery) in 4 to 6 
hours.

DC Fast Charge 
(Level 3)
Rapid chargers that 
can typically charge a 
24-kWh battery to 
80% in roughly 30 
minutes.



Charging Station Connectors

Connectors Level Asia Makes US/EU Makes Tesla

Wall outlets (Nema 515, 
Nema 520) 1 With Adapter With Adapter With Adapter

Port J1772 2 Yes Yes With Adapter

Nema 1450 (RV plug) 2 With Adapter With Adapter With Adapter

Tesla HPWC 2 No No Yes

CHAdeMO 3 Yes No With Adapter

SAE Combo CCS 3 No Yes No

Tesla supercharger 3 No No Yes



Charging Station Networks
Network/Operator Membership Required Region
ChargePoint Yes USA + Canada
Blink (CarCharging) Yes USA + Canada
SemaConnect / SemaCharge Yes USA + Canada
NRG eVgo Yes USA
Aerovironment Yes USA
Greenlots Yes USA + Canada
OP Connect Yes USA
GE WattStation Yes USA + Canada
Tesla (Superchargers at Destination) No, but limited to Tesla vehicles USA + Canada
Sun Country Highway No USA + Canada
Volta No USA
Doc Borné No USA + Canada
Astria Yes USA + Canada



Charging Types

Green Plug Blue Plug Red Plug



Charging Speeds

1 2 3 4 5 6
8 hours 90 Mins 45 Mins 20 Mins 10 Mins 5 Mins



Where You Can Charge

Home 
Charging
Level 1
Level 2

Public 
Charging
Level 1
Level 2
Level 3

Workplace 
Charging
Up to the individual 
employer



Fleet Electrification and Charging

Public Sector
Electrifying City, County, State and 
Federal Fleet vehicles. 

Helps to calculate the public sector’s use 
of energy and GHG emissions with 
downloadable apps and energy tracking.

Commercial
Provides a lower cost per mile & total 
cost of ownership. 

Provides real-time data for future 
scalability.

Transit Fleet
Replacement of fleet with e-
Buses.

Smart chargers can adapt to the 
need of the buses.



Why Electrification?

Efficiency
An EU study found 
that an EV powered 
by electricity 
generated solely by 
an oil-fired power 
station would use 1/3 
less energy than an 
ICE car travelling the 
same distance.



Why Electrification?

Environmental

Switching from traditional 
combustion engines to electric 
vehicle in urban areas will 
reduce harmful emissions.
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Why Electrification?

Economics
EVs are far less 
expensive to fuel
than hybrids or ICE 
vehicles.



Why Electrification?

Economics
EVs are far less 
expensive to 
maintain than 
hybrids or ICE 
vehicles.



Why Electrification?

Economics
No more:
• Oil Changes
• Spark Plugs
• Air Filters
• Transmission
• Mufflers
• Catalytic Converters
• Less brake wear



Why Electrification?

Economics
Significant total cost 
of ownership 
savings for EVs and 
hybrids relative to ICE 
vehicles.



Why Electrification?

(source NC Clean Energy 
Technology Center)

In 2018, 47 states plus DC took a total of 424 policy and deployment actions related to electric 
vehicles and charging infrastructure

2018 State and Utility Action on Electric Vehicles

Sample of the Impactful EV Actions
California Regulators approved major transportation 

electrification plans and the state legislature enacted 
several bills related to electric vehicles

Washington Current EV-related laws (WAC 194-29); Pending EV-
related legislation (HB 1110, HB 1512, HB 2042, SB 
5336); EV incentives (Electrification of Transportation 
Systems Program - Clean Energy Fund (CEF)

Oregon Oregon Clean Vehicle Rebate Program (including plug-
in hybrid electric vehicles) and other qualifying zero-
emissions vehicles. In May 2018, the Zero Emission 
and Electric Vehicle Rebate rules were adopted

Policy



Why Electrification?

Regulatory

Executive Order B-48-18:
• $2.5B investment
• 250K EVSE by 2025
• 5M ZEVs by 2030



Why Electrification?

Regulatory

CALeVIP funding
through the Alternative 
and Renewable Fuel 
and Vehicle Technology
Program (ARFVTP)

Extended by Assembly Bill 8* through January 1, 2024. 

Receives up to $100 million per year to: 

 Transform California's transportation market into a diverse 
collection of alternative fuels and technologies and reduce 
California’s dependence on petroleum. 

 Develop and deploy innovative technologies that 
transform California’s fuel and vehicle types to help attain the 
state’s climate change policies. 

*Perea, Chapter 401, Statutes of 2013



SACRAMENTO COUNTY INCENTIVE PROJECT

 $14 mil of available incentives 
 Incentives for both Level 2 and DC 

Fast Chargers
 For Sacramento County businesses, 

nonprofits, work-places, multi-unit 
dwellings, and public facilities

 First-come, first-served 
 Ongoing partnership discussions wi

th SMUD
 Serving underserved communities
 Accepting applications NOW!

Source: 
calevip.org/incentive‐project/sacramento‐county‐incentive‐project 



SACRAMENTO COUNTY INCENTIVE PROJECT

Rebates and Equipment

General Market Rebates
Equipment Type Rebate Amount 

Level 2 Charger Up to $5,000 per connector

DC Fast Charger Up to $70,000 per charger

Disadvantaged Community Rebates
Equipment Type Rebate Amount 

Level 2 Charger Up to $5,500 per connector

DC Fast Charger Up to $80,000 per charger

Source: 
calevip.org/incentive‐project/sacramento‐county‐incentive‐project 



SACRAMENTO COUNTY INCENTIVE PROJECT

Site Host Eligibility Requirements

Be site owner or have site owner authorization to install
Be a business, nonprofit organization or government entity  

based in California or have a California-based affiliate
Service providers are eligible to apply for CALeVIP incentives 

on behalf of a property owner but must provide                  
documentation confirming authorization from the property   
owner to install at the proposed site

Applicants must: 

Source: 
calevip.org/incentive‐project/sacramento‐county‐incentive‐project 



SACRAMENTO COUNTY INCENTIVE PROJECT

Be new, installed for the first time
Be on the eligible equipment list OR meet the eligibility criteria

Equipment must: 

Level 2 DC Fast Charger
Networked with minimum 2-year networking 
agreement

Be a dual DC fast charger with CHAdeMO and SAE CCS 
connector options

Capable of 6.2kW or greater Networked with minimum 5-year networking agreement

Accept some form of credit cards Capable of 50kW or greater

Be approved by a Nationally Recognized Testing 
Laboratory Program (NRTL)

Accept some form of credit cards

Energy Star Certified Be approved by a Nationally Recognized Testing 
Laboratory Program (NRTL)

Source: 
calevip.org/incentive‐project/sacramento‐county‐incentive‐project 



SACRAMENTO COUNTY INCENTIVE PROJECT

Level 2 Installation Site Requirements 

Eligible Sites
Commercial Public facility
Workplace Light-duty fleet use
Multi-unit dwelling Curbside

 Located in Sacramento County
 Well-lit, secure and in compliance with all federal, state and municipal laws, ordinances, rules, 

codes, standards and regulations

Source: 
calevip.org/incentive‐project/sacramento‐county‐incentive‐project 



SACRAMENTO COUNTY INCENTIVE PROJECT

DC Fast Charging Installation Site Requirements 

Eligible Sites
Urban/suburban retail core Hospital Library
Retail shopping center Sheriff/Police station Casino
Grocery store Airport (no long-term parking) Public transit hub
Restaurant Hotels Curbside
Gas station City/County/Privately owned parking lot or garage

 Located in Sacramento County
 Well‐lit; secure; and in compliance with all federal, state and municipal laws, ordinances, rules, codes, standards and 

regulations
 Publicly accessible 24/365
 Cannot be in gated area closed to the public at any time

Source: 
calevip.org/incentive‐project/sacramento‐county‐incentive‐project 



SACRAMENTO COUNTY INCENTIVE PROJECT

Rebate Eligible Costs

The following costs are covered by the incentive: 
 Electric vehicle supply equipment (EVSE)
 Installation costs (labor and materials)
 Electric infrastructure related to EV charging upgrades
 Utility service order*
 Planning and engineering design costs*
 Project signage
 Energy storage
 Network agreement with network provider 
 Warranty (service and parts) 

Source: 
calevip.org/incentive‐project/sacramento‐county‐incentive‐project 



Overview



City of South San Francisco EVSE Masterplan
DKS Project



City of South San Francisco EVSE Masterplan
DKS Project



Determine Needs

City of South San Francisco EVSE Masterplan
DKS Project



Determine Priorities for Implementation

City of South San Francisco EVSE Masterplan
DKS Project



Determine Timeframe for Implementation

City of South San Francisco EVSE Masterplan
DKS Project



City of South San Francisco EVSE Masterplan
DKS Project



Key takeaways 

City of South San Francisco EVSE Masterplan
DKS Project



Activity‐Based Travel Demand Model

Daily travel tours:
• Tours begin and end at home with 

intermediate stops at: 
 School
 Soccer Field
 Office
 Restaurant
 Shopping Center

Model tracks dwell times between 
trips of each tour



Activity‐Based Travel Demand Model

Using dwell times 
between trips to 
prioritize locations 
for Level 2 and DC 
Fast Chargers



Activity‐Based Travel Demand Model
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