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1. Introduction 
I believe the above title is the shortest I’ve ever used. It stands for Vehicle-to-Grid, and 
applies to Electric Vehicles (EVs) and their chargers that are capable of using the EV 
batteries to support the grid, similar to battery energy storage systems (BESS). I have 
been focused on medium-to-large EVs (M/L EVs) lately, so a recent press release 
signaling a major commitment to V2G by these variants really got my attention and 
resulted in this paper. 

My prior three posts on M/L EVs are described and linked below. 

2021 Electric Truck & Bus Update, Part 1, Trucks: The subjects of this post are 
starting to emerge, and it should be interesting to see these markets develop. A major 
consideration, especially for electric utility professionals, is that the vehicle types 
covered in this post take a huge amount of energy to recharge them. Also many of these 
vehicles will perform recharging en masse. This will be at logistic/distribution centers for 
trucks. These facilities are currently not prepared for the massive load increase as their 
vehicles transition to electric operation. Since logistic centers tend cluster around major 
highways and urban perimeters, the electric transmission and distribution networks in 
these areas will also need upgrading. 

This post is on the progress to date of the medium-to-heavy truck and markets. We will 
also look at one area that has become a major logistic / distribution / fulfillment hub – 
San Joaquin County California. 

https://energycentral.com/c/ec/2021-electric-truck-bus-update-part-1-trucks  

2021 Electric Truck & Bus Update, Part 2, Buses: This is Part 2 and focuses on 
buses. Battery-electric buses are being deployed more rapidly than medium and heavy 
battery-electric trucks, mainly because of federal and state incentives. 

The other major consideration, especially for electric utility professionals, is that battery-
electric buses take a huge amount of energy to charge them. Also many of these 
vehicles will perform depot recharging en masse. This will be mostly overnight in transit 
depots. These facilities are currently not prepared for the massive load increase as their 
vehicles transition to electric operation. 

Section 2 of this report will describe all major manufacturers of buses, their offerings and 
any new developments by those firms. Section 3 will describe how fleet managers can 
evaluate and remedy the overload risk described above. 

https://energycentral.com/c/ec/2021-electric-truck-bus-update-part-2-buses  

Electric Truck & Bus Update, Part 3, Technology: This is Part 3 and focuses on the 
technology that will probably be used for medium and heavy on-road vehicles in the 
immediate future. Although I have some thoughts on this, I do not have the credibility to 
guess what technology will dominate. 

https://energycentral.com/c/ec/2021-electric-truck-bus-update-part-1-trucks
https://energycentral.com/c/ec/2021-electric-truck-bus-update-part-2-buses
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The reason this post exists is that a team of highly credible analysts developed a suite of 
models that projected different future scenarios using different technologies for medium 
and heavy transportation energy usage, and thoroughly analyzed each of these. The 
result is the “Comparison of Medium- and Heavy-Duty Technologies in California,” which 
was posted on the California Energy Commission’s Transportation Docket Log. 

This post is primarily drawn from the described document (linked in the post). 

https://energycentral.com/c/ec/2021-electric-truck-bus-update-part-3-technology  

This post will review the justification and recent developments in V2G. 

2. Why V2G? 
In the next section I will explore the V2G development that I mentioned in the Intro, but 
first I need to explain why V2G for M/H EVs is important, especially for the electric grid. 
First, I need to list the M/H EVs we will look at (from reference 1 on Pg. 4 below): 

 Transit buses and coaches,  

 Yard tractors,  

 Drayage and refuse trucks,  

 Last mile delivery vehicles, and 

 School buses. 

First the general case. There may be times during the duty cycle for each of the above 
classes of vehicle when they are (1) parked, (2) not charging and (3) could be plugged 
into a specialized charger. The latter would be designed for M/H EV charging (higher 
output than typical light-duty EV chargers), and would have V2G capabilities. 

If the conditions described above exist during a time when any of the grid conditions 
described below might exist, these could be mitigated by V2G supply. 

 Peak demand on the grid 

 Overload of the grid in areas where the M/H EVs are plugged into V2G chargers. 

The local grid regulatory authority (CPUC in California) would need to develop tariffs that 
would incentivize those that might potentially deploy M/H V2G chargers to deploy those, 
use their V2G capabilities and adjust their charging schedules to provide V2G supply. 

The above task is hugely complex, but the CPUC is already working on it (see recent 
post below). 

https://energycentral.com/c/um/california-puc-distributed-energy-resource-plan  

Subsections below briefly review each of the above M/H EV Classes, and describe their 
potential for V2G supply. 

2.1. Transit Buses and Coaches 
Even though many transit agencies and coach fleet managers offer 7 x 24 operations, 
there are times when some to most buses are not being used. Currently these “idle-
times” are mostly used for charging, but there may be ways to allow a small percentage 

https://energycentral.com/c/ec/2021-electric-truck-bus-update-part-3-technology
https://energycentral.com/c/um/california-puc-distributed-energy-resource-plan
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of this time for V2G supply. The bad news for transit agencies is that this time is mainly 
in the middle of the night and/or on weekends, which are low demand periods. Low 
demand = low return. I expect coach use is more complex, thus it would depend on the 
specifics of a particular use-profile as to when idle time might be available. 

2.2. Yard Tractors 
These are simplified semi tractors that are just used to move trailers around freight 
yards. The good news is that I would expect there are cases when these experience a 
large amount of idle time, but again, these times are more likely during nights and 
weekends. Also yard tractors typically have very low ranges / speeds, which mean small 
batteries (for M/H EVs) that means low payback per V2G charger. 

2.3. Drayage and Refuse Trucks 
Both of these types have relatively low ranges and speeds, but probably not as low as 
yard tractors. They are both very common and in large fleets. They both also tend to be 
operated during the day, and set idle at night. In California, a typical the summer C&I 
rate schedule (PG&E E19 and E20) has the tiers as defined below. The summer peak 
period has the highest energy charges for these tariffs, and thus potentially the highest 
payback for V2G supply. Grid overload is also more likely in the summer. 

SUMMER Period A (Service from May 1 through October 31): 

Peak: 12:00 noon to 6:00 p.m. Monday through Friday (except holidays) 

Partial-peak: 8:30 a.m. to 12:00 noon Monday through Friday (except holidays) 

AND 6:00 p.m. to 9:30 p.m. 

Off-peak: 9:30 p.m. to 8:30 a.m. Monday through Friday 

All day Saturday, Sunday, and holidays 

There is a pretty good chance that this class of EVs will be in use during the peak 
period, but they may end their day before the end of partial peak (9:30 PM), so if there is 
capacity left when plugged-in during the partial peak, this can be used to help offset this 
late peak (V2G supply), and then go into a charge-mode from 9:30 PM until 8:30 AM 
(when power is the least expensive). 

Also note that, in general, none of the classes of vehicles are used more in the summer 
(per the above rate schedule) than any other time, and one class (school buses – see 
below) is typically used much less. 

2.4. Last-mile Delivery Vehicles 
The use profile for these, and comments (especially “very common and in large fleets”) 
are very similar to those in the prior subsection. 

2.5. School Buses 
This type may have the highest V2G potential of any. Most of the time they are only 
used in mid-morning and mid-afternoon to transport students to and from school. They 
are mostly unused during the mid-day and late afternoon to early morning. They are also 
used much less in the summer. In California, they can cover some to all of the summer 
peak demand period, if they are unused on a particular day, or have capacity when they 
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are connected to the V2G charger. The bad news is that, except for summer, they will 
typically use most of their capacity running their routes (on days that they are used). 
Also, they typically set idle during the weekend when demand is low. 

Another possible use for school buses might be to respond where there are electric 
outages in schools with V2G chargers and provide enough power to allow these schools 
to minimally operate. 

3. Partnership and Commitment 
The press release I mentioned in the Intro is referenced here.1 

BYD… Levo Mobility LLC… Stonepeak Partners LP, and Evolve Transition Infrastructure 
LP… that provides Fleet-as-a-Service solutions enabling fleets to switch to electric 
vehicles rapidly, today, announced a collaboration to integrate Nuvve’s leading vehicle-
to-grid technology with a mix of BYD battery electric vehicles (“BEVs”) and plans for joint 
deployment of up to 5,000 BEVs over the next five years. 

“The BYD-Levo collaboration has the potential to accelerate and transform the 
transportation sector at a critical time,” said BYD Motors President, Stella Li. “This 
innovative potential partnership leverages state-of-the-art BYD and Nuvve technologies 
and will provide access to Stonepeak’s financing, which will lower the cost of medium- 
and heavy-duty battery electric vehicle adoption for fleets of all types including mass 
transit, municipalities, last mile delivery and school districts.” 

Nuvve’s proprietary V2G technology utilizes high-powered bidirectional charging 
stations, which not only charge the batteries but also discharge energy from the batteries 
back into the power grid as needed to help balance temporary spikes in electricity 
demand. Utilizing Nuvve’s bidirectional charging stations and proprietary software, the 
BEVs can act as energy storage assets discharging megawatts of capacity to the grid 
and performing other services that help stabilize the grid and prevent blackouts while 
ensuring that each BEV has enough charge for the next trip. In addition to saving electric 
fleets money by charging when utility rates are low, Nuvve’s platform also enables 
revenue opportunities from these grid services. 

Through a preferred financing partnership with BYD, Levo intends to purchase up to 
5,000 medium and heavy duty V2G-enabled BEVs over five years that may include 
transit buses and coaches, yard tractors, drayage and refuse trucks, last mile 
delivery vehicles and school buses. 

Levo’s comprehensive offering streamlines electrification by providing fleet owners and 
operators with a turnkey solution that includes electric vehicles, associated charging 
infrastructure and energy management powered by Nuvve, maintenance, site planning, 
and more. These services are provided to customers for a fixed monthly payment with 
no upfront cost. 

“Our collaboration with BYD continues the momentum of transportation electrification 
that Nuvve is passionate about,” said Gregory Poilasne, Chairman and CEO of Nuvve 
and Chairman of Levo Mobility. “By integrating our V2G platform with a variety of 

                                                 
1 Nuvve Corp, “BYD and Levo Announce Collaboration to Deploy Up to 5K Battery-Electric Vehicles to 

Intelligently Electrify U.S. Fleets,” Oct 5, 2021, https://nuvve.com/byd-and-levo-plan-to-deploy-up-to-5k-

battery-evs-to-electrify-us-fleets/  

https://nuvve.com/byd-and-levo-plan-to-deploy-up-to-5k-battery-evs-to-electrify-us-fleets/
https://nuvve.com/byd-and-levo-plan-to-deploy-up-to-5k-battery-evs-to-electrify-us-fleets/
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medium and heavy-duty electric fleets, we can introduce these vehicles to the grid in a 
much more intelligent and sustainable way, help integrate more renewable energy 
sources, and ultimately accelerate the reduction of harmful CO2 emissions.” 

4. Authors Comment 
I did some digging into the Nuvve Corp. Website, and also the BYD site. The Nuvve V2G 
charger with the maximum charge rate has an output of 125 kW. This should work well 
for completely charging the types of trucks and buses described above (bold) from BYD 
in a maximum of four or five hours, although 125 kW is only a moderately high rate for 
fast-charging. 

Go through the link below for more information on this charger. 

https://nuvve.com/wp-content/uploads/2021/08/nuvve-dc-125kw-rhombus-spec-sheet-
aug2021.pdf 

The good news about this partnership is it should at least provide some operational 
experience, and test some strategies for V2G. 

https://nuvve.com/wp-content/uploads/2021/08/nuvve-dc-125kw-rhombus-spec-sheet-aug2021.pdf
https://nuvve.com/wp-content/uploads/2021/08/nuvve-dc-125kw-rhombus-spec-sheet-aug2021.pdf

