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Defense Logistics Agency (DLA) Overview

• Department of Defense’s (DoD’s) 
largest logistics combat support 
agency

• Provides worldwide logistics support 
in war and peace time

• Supports military and civilian 
agencies

• Good test subject for hydrogen-
powered material handling 
equipment (MHE)



DLA Hydrogen and Fuel Cell R&D Program

Objectives

• Be an early adopter and principal demonstrator

• Provide market demand & exercise the supply chain

• Support improved Technology and Manufacturing Readiness Levels (TRLs 
and MRLs)

ApproachApproach

• Up to 2-year pilot projects at 4 locations

• 4 different H2 production techniques

• Additional spiral developments

DoD Benefits

• Support DoD energy strategy
– Promote energy independence

– Reduce environmental impact

– Improve operational efficiencies



Fuel Cell Pilot Project: 
DLA Distribution Susquehanna, PA

Objectives

• Explore fuel cell infrastructure and functionality in place of lead acid 
batteries in MHE

• Collect and analyze operational data

Approach

• 55 forklifts with fuel cells (20 existing and 35 new)• 55 forklifts with fuel cells (20 existing and 35 new)

• Compare products from 2 fuel cell producers

• Set up storage and indoor dispensing systems for delivered liquid H2

• Operational phase – Feb. 2009 to Sept. 2011

DoD Benefits

• Develop knowledge of fuel cell-powered forklift                             
capabilities, costs, limitations, and benefits

• Improve MRLs and costs



Fuel Cell Pilot Project: 
DLA Distribution Warner Robins, GA

Objectives

• Expand infrastructure exploration to include on-site reformation and mobile 
refueling

• Collect and analyze operational data

Approach

• Retrofit 20 forklifts with fuel cells• Retrofit 20 forklifts with fuel cells

• H2 reformed on site

• Test mobile refueling

• Operational phase – Nov. 2009 to Nov. 2011

DoD Benefits

• Further knowledge of fuel cells, on-site reformation, and mobile refueling

• Improve MRLs and costs for fuel cells and infrastructure



Fuel Cell Pilot Project: 
DLA Distribution San Joaquin, CA

Objectives

• “Green” H2 production from photovoltaics

• Replace propane combustion-powered forklifts

• Collect and analyze operational data

Approach

• Replace 20 propane forklifts with fuel cells• Replace 20 propane forklifts with fuel cells

• H2 on site using solar energy

• Operational phase – Nov. 2011 to Nov. 2013

DoD Benefits

• Expanded knowledge of fuel cell costs and benefits

• Improve MRLs for fuel cells and electrolyzers

• “Green” hydrogen (reduced CO2 emissions)



Fuel Cell Pilot Project: 
Joint Base Lewis-McChord (JBLM), WA

Objectives

• Explore H2 production from wastewater digester gas

• Expand knowledge base for fuel cell applications

• Collect and analyze operational data

Approach

• 19 new fuel cell forklifts and 1 fuel cell hybrid bus• 19 new fuel cell forklifts and 1 fuel cell hybrid bus

• “Green” H2 production source

• Hub and spoke H2 distribution

• Operational phase – Oct. 2011 to Oct. 2012

DoD Benefits

• Expanded knowledge of fuel cell costs and benefits for renewable H2

• Improve MRLs and costs for fuel cells and tri-generation systems

• Explore and support sustainable closed loop operations



Fuel Cell Pilot Project: 
Extended Range Utility Vehicles

Objectives

• Investigate and implement new designs to promote extended vehicle range 
for H2 fuel cell-powered vehicles

Approach

• Phase I: design novel H2 storage to extend range of fuel cell utility

• Phase II: construct and integrate the technology into                          • Phase II: construct and integrate the technology into                          
vehicles supporting installation activities

• Utilize excess H2 capacity

• Operate for 1 year at DLA Distribution Susquehanna, PA                          
and DLA Distribution Warner Robins, GA

DoD Benefits

• Support improved H2 storage capacity to make fuel                                  
cells more applicable to a wider range of applications

• Increased operational efficiency



Pilot Projects Operational Statistics

• Had 75 pieces MHE operating

• Over 182,500 total operating hours through 2011 Q2 

• Over 26,500 kg of hydrogen dispensed in over 47,000 
fueling events through 2011 Q2

Disposition of assets from
DLA Distribution Susquehanna, PA and 

DLA Distribution Warner Robins, GA



Lessons Learned – End User’s Perspective

• Cost planning is difficult – plan a buffer for overruns

• H2 infrastructure sizing is important and requires 
detailed planning and understanding of needs (ex:  
digester gas seasonality):
– Too large means high per unit costs, while too small 

results in excessive delivery charges and/or occasional 
shortages

– Will need full year or more of data 
– May require planning for make-up fuel 

• Indoor refueling raises eyebrows (safety)



Lessons Learned – End User’s Perspective (cont.)

• Plan for future expansion in initial design 

• High level evangelists can make things happen, but…
– Must have user buy-in (not just management)

• Plan on buying and maintaining spare fuel cells
– Adds cost, but may be cheaper than downtime– Adds cost, but may be cheaper than downtime

• Related topics:
– Power Purchasing Agreement (PPA) for DoD facilities 

takes a long time and can be complicated
– Solar array placement has limitations (rooftop installations 

have load concerns)



Lessons Learned – TRL/MRL Improvements

• Third party FPE review, approval of system design, 
and installation for indoor hydrogen dispensing

• New hydrogen gas pump design and control strategy 
implemented for the first time  

• Pump design improvements used to lower power • Pump design improvements used to lower power 
requirements and improve efficiency and durability of 
the unit  

• Fuel cell pack RFID identification system integration to 
support differentiated fill capability for certain packs



Safety Considerations

• Detailed safety plans at all sites – developed in 
partnership with all stakeholders

• All designs are reviewed and coordinated with the 
facility fire chiefs

• Hazard and Operability (HAZOP) Plans are reviewed • Hazard and Operability (HAZOP) Plans are reviewed 
for each component of each project



Safety Training

• General awareness training for all employees in 
contact with H2 technology

• Additional training for operators

• First responder training for all operators

• Coordinating a hydrogen-specific training at DLA • Coordinating a hydrogen-specific training at DLA 
Distribution San Joaquin, CA sponsored by PNNL 
(POC: Monte Elmore)



Demonstrated Success in Safety Training

• Surveys at DLA Distribution Warner Robins, GA 
verified that training improved hydrogen awareness

• From 2009 to 2010, respondents demonstrated that 
that they:
– Knew more about hydrogen characteristics– Knew more about hydrogen characteristics
– Knew more about hydrogen fuel cells
– Were more comfortable about using hydrogen
– Viewed hydrogen as safe



Fuel Cell Incidents at DLA Pilot Sites

• Relatively few instances of “near misses” and 
considerably fewer actual incidents
– Near miss is defined as an unplanned hydrogen leak 

sufficient to  sustain a flame

• Most near misses are the result of component failures 
(O-rings are most common)



Incident 1

• Fuel Cell evaporator pad media caught fire 

• Still uncertain how/why the fire began

• Operator dismounted and evacuated

• Facilities personnel used an extinguisher to put out the 
fire on the evaporator padfire on the evaporator pad



Incident 2

• Water spewing out from stack exhaust

• After running a lift for a long period of time and with a 
large load, the lift stopped and began to spew water

• Operator dismounted and immediately reported it to 
her supervisorher supervisor

• Discharge was due to normal operations

• Deflectors are being added to all sit-down lifts at site



Incident 3

• “Ball of fire” emits from the side of a forklift

• Upon investigation, broken drill bit found on top of the 
fuel cell stack plates

• Unclear how the drill bit got there



Incident 4

• A fuel cell unit experienced 
a significant hydrogen leak 
from the onboard storage 
system

• The contents of the tank 

C-1 tank with new 
head in take notice 
to the gap between 
tank and tank head

released without ignition

• The tank leak occurred 
when an O-ring failed after 
the tank shut-off valve was 
recently replaced



Infrastructure Incidents

• Only minor issues regarding hydrogen infrastructure

• All were the result of component malfunctions, and all 
were identified and corrected

• All incidents have been reported to H2Incidents and 
recorded in its database (www. h2incidents.org)recorded in its database (www. h2incidents.org)



Beyond Demonstration:
The Role of Fuel Cells in DoD’s Energy Strategy

• DLA sponsored a report 
analyzing how fuel cells can help 
meet DoD’s power needs in the 
near term, i.e., the next 5 years

• The report is intended to assist 
DoD in establishing priorities and DoD in establishing priorities and 
taking actions that reflect:
– The potential energy, 

environmental, and economic 
benefits of fuel cells

– The current fuel cell readiness to 
support DoD missions

– DoD’s role as an early adopter of 
technology



Beyond Demonstration:
The Role of Fuel Cells in DoD’s Energy Strategy

• The value proposition of 4 applications was analyzed:
– Distributed stationary power
– Non-tactical MHE and ground support equipment (GSE)
– Backup power
– Unmanned vehicles (UXVs)



Beyond Demonstration:
The Role of Fuel Cells in DoD’s Energy Strategy

• The report concluded that DoD should more 
proactively evaluate and acquire fuel cell systems for 
three applications:
– Distributed power generation
– Backup power
– Unmanned vehicles– Unmanned vehicles



Summary

Operational

• DLA pilot projects offer opportunity to learn about various 
implementation options for the manufacturers and end users

• Experience relevant outside of DLA/DoD

• Fuel cells can make a difference when mission success can 
be enhanced

• Cost continues to be a factor

Safety

• A culture of safety within DLA is important to operational 
successes

• Important to leverage existing resources within the community 
(PNNL first responder training)



Questions

Stu Funk
Program Manager
Energy and Climate Change
LMI
sfunk@lmi.org

Website: https://www.dlafuelcells.org
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Lessons Learned – Manufacturing

• Streamlined Fuel Cell Manufacturing Processes
– 20-person design-build workshop
– Work cell layout and material flow sequencing
– 200% throughput improvements identified
– Key bottlenecks identified; additional fixtures could double 

production capacity on current lineproduction capacity on current line


