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How Much (potential)Capacity/Need Exists?



When Might the Capacity be Available? 

When Might Peak Charging Occur?
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New Holiday Peaks?
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Source: AAA



How Far do People Drive for Holidays?
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Source: BTS
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NV Energy 

Transportation 
Electrification Plan 
Docket 22-09006

Overview 

December 2022 



Building the Energy 

Foundation for Nevada's 

Electric Vehicle Transition

The Transportation Electrification Plan is 

designed to meet these objectives:

 Accelerate transportation electrification with 

support for all customer classes

 Design programs to maximize benefits 

including flexibility and minimize grid impacts

 Provide significant investment early in the 

electric vehicle transition to ensure Nevada has 

the infrastructure in place to maximize the 

benefits from this energy transition while 

maintaining the safety, reliability and 

efficiency of the electric grid
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NV Energy Peak Day Components

July 18, 2023 Peak Load Components (MW)

Electric Vehicle Load via tariff

12am – 12pm

New Electric Vehicle Load is Coming –

To Benefit, Nevada Must Prepare Now

Nevadans have the unique 

opportunity to benefit from 

transportation electrification.

Due to the energy required to 

serve NV Energy customers 

during Nevada's hottest 

periods, excess capacity exists 

for most of the year.

It is imperative to ensure 

electric vehicle load is flexible, 

through technology or tariffs, so 

that all Nevadan’s can benefit 

from this new load by more 

efficiently utilizing existing 

resources.

Unmanaged 

charging will 

likely 

happen 

coincident 

to peak 

Source: 2021 Third Amendment Figure LF-12

Managed charging enables flexible dynamic load control through control technologies
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Setting a Blueprint for the 
Future (proposed)

Planning for Future Needs & 

A Skilled Workforce

Technology 

Co-Optimization

Optimal Grid Integration via 
System Integration

Enabling Flexible Load

•Transportation Analytics/Planning Tool
•Electric Vehicle Load Identification & Disaggregation
•Residential Rule 9 Electric Line Extension “EV Allowance Adder”
•Installer requirements

•Smart Panel Integration Trial
•Inflation Reduction Act Innovation Demonstration
•Residential Charging Incentive Program & Residential Turnkey Program

•Technical requirements
•Performance requirements
•Integration with advanced Distributed Energy Resource Management System ongoing 

implementation
•Investigate direct NV Energy billing integration

•Managed Charging program (new)
•Electric Vehicle Rate Rider (“EV TOU”) adjusts off-peak to 12am-12pm to utilize excess 

capacity and absorb surplus morning renewable energy (modified)

•changes will flow through all EV-TOU tariffs, including the Electric Vehicle Commercial 
Charging Rider Time-Of-Use and the NV Energy Electric Vehicle Charging Network

•Electric School Bus Vehicle To Grid Trial tariff (expanded eligibility)
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The Highland Story

First commercial electric 
school bus V2G program in 

the U.S.

Largest electric school bus 
project in North America:

MCPS, Maryland

Founded in 2019 $253M capital raised Leader in public-private 
partnerships: 375+ buses 

under contract
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V2G Program
Highland Electric Fleets



EV TRANSITION

Why Lead with 
the School Bus?

• School buses are the perfect electric 
vehicle use case – predictable routes, 
single charging location, equitable 
benefits. 

• Predictable

Defined routes, limited range & 
uniform depots

• Versatile

• Large & underutilized 
bidirectional battery

• Available

4+ EV models with fierce OEM 
competition

*Sample savings, not guaranteed



Vehicle-to-grid 
(V2G) with 
Highland

• 500k electrified buses add 60GWh of 
storage capacity.

Highland uses V2G participation to offset the 
upfront cost of electric buses and make your 
fleet more affordable.

# OF 
BUSES

ENERGY 
CAPACITY

IMPACT TO 
COMMUNITY

25 5 MWh
116 Local Homes 
for 1 Day

275 58 MWh
1,400 Local Homes for 
1 Day

1,100 231 MWh
5,500 Local Homes for 
1 Day

REAL RESULTS

In the summers of 2021 and 2022, Highland orchestrated a 
commercial V2G program with National Grid in 

Massachusetts, that sent 10.8 MWh back to the grid over 
158 hours.

Electric school buses are essentially batteries 
on wheels. They’re ideally suited to provide 
capacity, stability, and emergency power to the 
grid.



Single Bus V2G Performance Summer 2022 – Massachusetts1

Fleet-Wide Power Utilization

V2G Operating Experience• Highland has two operating Vehicle-to-Grid projects for peak shaving

240 kW / 720 kWh 
V2G project in Vermont

120 kW / 360 kWh 
V2G project in Massachusetts

50 kW output for 
2-hour dispatch

50 kW output for 
3-hour dispatch

50 kW output for 
2-hour dispatch

Real-time 
troubleshooting to 

correct system 
disruption 

1. Snapshot from Highland’s energy management software system, developed in coordination with partner Synop. Output not a guarantee of future performance.



V2G Conceptual Diagram• Provide up to nine hours of 60kW output with a 
three-bus bidirectional charging system:

600 kWh of 
mobile dual-use 

EDSI assets1

Three interconnected 60 
kW bidirectional 

chargers2

Single 60 kW bidirectional 
inverter for charge / 

discharge3

Backflow energy to anywhere with 
a bidirectional charger: installation 

distribution grid, microgrid, or 
critical infrastructure4

1. Based on 200kWh of usable battery capacity on Thomas Built Jouley (2022 vintage); actual capacity varies by OEM model
2. Sequential discharge format requires cycling between ports; simultaneous discharge capabilities expected in 2023
3. System capable of continuous backflow of 60 kW until bus batteries are depleted; DC-to-AC conversion results in approximately 5% line losses in Highland operating projects
4. Additional electrical panels and controls required for interconnection; dependent on localized project dynamics

A single 3-bus system 
(pictured) services a peak 
electric power output of 60 
kW for 9 hours

40 systems (4,000-amps) will 
support 2.4 MW of power 
output for 9 hours (or 60 kW 
for 360 hours)

60 kW 60 kW

60 kW

60 kW

60 kW
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