
Public Safety Power Shutdown 
(PSPS) Fuel Cell Mitigation Phase II
The Advanced Highway Maintenance and Construction 
(AHMCT) team will procure, test, install, operate, and evaluate 
three to four fuel cell systems in the California Department of 
Transportation (Caltrans) Districts 2 and 10, whose sites have 
been significantly impacted by PSPS events.   
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WHAT IS THE NEED?
In 2021, a research project was initiated to evaluate the 
feasibility of using hydrogen fuel cell systems for emergency 
backup power during PSPS events. The hydrogen fuel cell 
systems were intended to provide power to Transportation 
Management System (TMS) elements such as Closed-Circuit 
Televisions (CCTV), Changeable Message Signs (CMS), and 
traffic signals.  Caltrans Task 4025 was scoped to evaluate 
a single commercial off-the-shelf (COTS) hydrogen fuel cell 
system. Unfortunately, the pilot project was never deployed 
because the product failed to meet system requirements.  
There is a need to find an alternate reliable source of power 
that is both reliable and cost effective to solve the PSPS 
outage issues. This project will build off Task 4025 and aim to 
identify current COTS fuel cells for laboratory and field- testing.  
An implementation guide will also be created to navigate the 
multiple state agency approval requirements for utilizing this 
technology.

WHAT ARE WE DOING?
The proposed work aims to evaluate multiple commercial 
off-the-shelf (COTS) fuel cell systems to keep traffic signals and 
other Intelligent Transportation Systems (ITS) operational in the 
event of a power outage or a power loss event.  To achieve 
the goals of this project, the following work is proposed:
Field Research: Fuel cell systems have been deployed in 
Northern California by municipalities and counties.  The 
AHMCT team will coordinate at least three (3) site visits and 
conduct interviews with several local entities to understand 
the performance, maintenance, and reliability of previously 
installed fuel systems. 
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Procurement: The AHMCT team will plan to procure 
a minimum of three (3) and a maximum of four (4) 
fuel cell systems, depending upon the final system 
costs.  Non-expendable equipment purchased or 
built, and theft-sensitive items purchased.
Lab Testing: A test plan will be mutually developed 
with the project panel to ensure that the systems 
meet requirements/specifications and operate 
reliably.  The AHMCT team will instrument and record 
data to assess the fuel cells efficiency, fuel usage, 
and power output under predetermined loads and 
testing criteria.  
Field Testing: The researchers will primarily use 
remote access to troubleshoot and monitor the 
data acquisition system to allow continuous analysis 
of the fuel cell systems.  If remote access to the 
system is available through an AHMCT provided 
cellular network, the AHMCT team will utilize it before 
performing on site visits to reduce travel costs.

WHAT IS OUR GOAL?
This project will build on previous tasks and seek to 
identify commercially available, off-the-shelf fuel 
cells for laboratory and field testing.  This project will 
also form an implementation guide to navigate the 
multiple state agency approval requirements for 
utilizing this technology.

WHAT IS THE BENEFIT?
While hydrogen fuel cell systems have been used 
in other transportation systems, a formal study 
evaluating the performance and effectiveness 
of systems deployed along the roadside has not 
yet been conducted. Furthermore, departments 
of transportation (DOTs) affected by PSPS events 
require alternatives to generators due to legislative 
changes and increased environmental concerns. 
Other fuel options, such as methanol and ethanol, 
which may be safer, more efficient, and cost 
effective, have yet to be assessed.  This research 
project will establish Caltrans and western state DOTS 
as leaders in mitigating the effects of PSPS events 

by developing solutions that are both less labor 
intensive and more environmentally sustainable – 
solutions that local agencies and other DOTs can 
adopt.
As wildfires continue to burn at the urban wildland 
boundaries, having an alternative power source to 
operate Caltrans infrastructure is crucial.  Fuel cells 
burn cleanly, only producing water vapor as their 
emission.  They do not use carbon-based fuels and 
do not contribute to greenhouse gas emissions.  Fuel 
cells can also run without constant maintenance, 
with some models only needing minimal 
maintenance every 500 hours of run time, while 
generators require oil changes as frequently as every 
20 to 50 hours of service.  Since PSPS events can last 
for multiple days, the maintenance benefits and 
workforce requirements will be realized immediately.

WHAT IS THE PROGRESS TO DATE?
The project kickoff meeting was held in August 2025. 
Since the kickoff meeting the following work has 
taken place:

• Literature Review and Customer Requirements 
Matrix 

• The project team compiled a list of potential 
companies for procurement. 

• The project team is preparing a presentation to 
showcase all feasible options. 

• The project team has been maintaining 
communications and holding meetings with 
potential fuel cell candidates to verify their 
compatibility with the system.

• The AHMCT team has been requesting quotes 
from potential system vendors.


