

ATTACHMENT 1
Executive Summary Form
Green Construct Charge (GCC): Grid-Supportive Mobile Charging Stations for the Electrification and Decarbonization of Construction Electric Vehicles 

1. Project description:
Background and Motivation. Heavy-duty vehicles contribute to 8% of U.S. greenhouse gas emissions, making their electrification crucial for decarbonizing the transportation and construction sectors. Transitioning construction vehicles from internal combustion engines (ICEs) to electric versions (CEVs) demands significant investment in charging infrastructure. Although distributing CEV charging across different EV charging plazas could minimize grid impacts, this is often infeasible due to CEVs' poor mobility. Construction contractors installing their own charging stations face challenges as construction sites frequently lack the necessary power capacity. Considering the high power requirements for CEVs charging and the transient nature of construction projects, establishing fixed charging stations is not only costly and time-consuming but may also be impractical for temporary needs. In summary, current charging solutions fall short of effectively addressing the unique demands of CEV charging and construction electrification.

Project Summary. The main objective of the project is to demonstrate the feasibility of mobile charging stations (MCS) as a cost-effective solution for CEV charging and accelerated construction electrification, decarbonization, and air pollutant reduction. The proposed MCS-CEV charging solution will also lead to significant grid benefits including increased utilization of existing EV charging stations and renewable self-consumption, and emergency building services by integration with the world‐renowned UCSD microgrid. The proposed project will be demonstrated at 5 construction sites at UCSD. With $4B planned construction activities, UCSD serves as an unique and ideal host site to validate the proposed MCS-to-CEV and MCS-to-Grid technologies and benefits. This MCS-centered CEV charging solution will provide a replicable model for widespread adoption of mobile charging solutions for CEV charging, thus significantly contributing to the acceleration of California’s 2030 vehicle electrification objectives. 

2. Project Goals and Objectives:
The major goals of the project are: 
· Develop an integrated MCS-to-CEV (Mobile Charging Station to Construction Electric Vehicles) solution to optimize CEV charging and MCS recharging schedules.
· Demonstrate the benefits of CEVs over ICE construction vehicles, in terms of reduced operation costs, lower carbon emissions, and decreased air/noise pollutant levels.
· Prove the benefits of MCS over current fixed EV charging stations (FCSs), in terms of peak demand reduction, deferred grid upgrade costs, and reduced charging time.

The major objectives of the project are:
· Validate operations of MCSs for CEVs charging under regular construction activities for at least six months at five construction sites; 
· Reduce Costs and Emissions:
· 50% reduction in peak demand and a 25% reduction in charging time (including travel, waiting & actual charging) versus the FCSs benchmark. 
· 60% carbon emission reduction and 30% lower operating costs versus ICE construction vehicles. 
· MCS-to-Grid Benefits: at least 5% increase in charging station utilization and renewable self-consumption, and validation of MCSs for building emergency services.
· Technology Transfer: Test the MCS-to-CEV solution with different users and companies, including different MCSs battery types, CEV types, and construction locations.

3. Explanation of how project goals and objectives will be achieved, quantified, and measured:
The project goal will be achieved through the integrating
· Saniset Fleet’s cutting-edge mobile battery storage and charging systems consisting of three Saniset J250 advancing from TRL 6 to TRL 8 and ? next-gen mobile battery units advancing from TRL 5 to TRL 7
· Volvo's advanced CEVs consisting of 20 excavators, mini-excavators, wheel loaders, and compactors with experimental batteries of Tyfast
· UCSD's R&D in advanced machine learning and optimization for efficient MCS-CEV charging schedules, and 
· Saniset Fleet and Tyfast R&D efforts in rapid-charging technology for CEVs, aiming for up to 10x faster charging demonstration and commercialization.

Measurement & verification will be carried out across five UCSD construction sites for 6-month demonstrations at each host site, including North Living and Learning Neighborhood, Triton Center, Zuckerman Staff Wellness Center, Multidisciplinary Laboratory Sciences, and Hillcrest Multipurpose Research Building. Each host site will feature 2 MCSs and 4 CEVs with MCSs relocated to different construction sites or charging stations multiple times daily using a Ford F-150 electric pick-up.

Data collection will include
· Charging station power and energy to calculate MCS charging costs, station utilization, and peak power before and after the MCSs and CEVs deployment
· Operator supervision, monitoring, and equipment operation times 
· CEVs electricity and ICE fuel consumption for quantifying the carbon and air pollutant reduction.
Cost and benefits comparison against the FCSs baseline will be based on solving the same CEVs optimization without MCSs.
4. Is the project site(s) located in a California Native American Tribe, Disadvantaged Community, and/or Low Income Community? If so, describe how 
Located in a densely populated, low-income community, UCSD presents an ideal site host for our project. The pressing need is amplified by $4B planned construction activities on campus, raising substantial environmental and health concerns. Deploying MCSs and CEVs will significantly reduce carbon emissions, air & noise pollution, and enhance energy resiliency. Demonstrating MCS-to-CEV and MCS-to-Grid technologies paves the way for enhancing the resilience and health of tribal, low-income, and disadvantaged communities.
5. Project task description:
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	x
	x
	x
	x



6. Agreement management description:
UCSD will serve as the project lead responsible for all deliverables and reporting to the CEC (Task 1). UCSD and subrecipient Saniset Fleet will co-lead Tasks 3-5 for the installation and demonstration of MCS for CEV charging and for emergency grid/building services. Subrecipient Tyfast will lead the sub-task in Task 4 for the development and 6-month demonstration of a rapid charging battery system for a prototype mini-excavator equipment. All team members will collaborate on optimizing the schedules and maintenance during the testing and demonstration in Task 4 and 5. UCSD will lead the benefit analysis in Task 6. Saniset Fleet and Tyfast will lead the technology transfer activities in Task 7.
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