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OverviewOverview

Timeline
• Project start date: January 3, 2005
• Project end date: October 10, 2007
• Percent Complete: 17% at 

April 29, 2005

Budget
• Total Project Funding: $3,923,995.00

– DOE Share $1,926,744.00
– Contractor Share $1,997,251.00

• FY04 Funding Received: $0
• FY05 Funding: $774,855.00

Partners
• DOE
• State of Michigan
• City of Detroit
• Wayne State University
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OverviewOverview
Barriers

The NextEnergy Hydrogen Station will contribute to alleviating the DOE 
listed barriers related to:

• Technology Validation: directly in the areas of Hydrogen Refueling       
Infrastructure and Codes and Standards (Section 3.5.4.2 Parts C 
& E).

• Hydrogen Production: indirectly by providing a flexible validation 
platform for all forms of hydrogen generators (Section 3.1.4.2.1
Parts A – F and Section 3.1.4.2.3 Parts G & H).

• Safety: directly by providing safety data based on real operating 
experiences of this multi-use, multi-feedstock  platform (Section 
3.7.4.2 Parts A, B, D).
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ObjectivesObjectives

• To support the DOE “Controlled Hydrogen Fleet and Infrastructure 
Demonstration and Validation Project” in the greater Detroit area.

• To integrate, within a core urban environment, critical hydrogen
infrastructure components and systems for multi-use operations.

• To optimize integrated, system-based solutions to advance 
hydrogen infrastructure for vehicular and stationary distributed
power generation use.

• To provide a flexible “test” platform to advance the development 
and validation of commercial-type on-site hydrogen generation 
technologies.
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• Develop the hydrogen station in 5 phases to match the 
forecasted needs of the station’s users:
Phase 1 – supply hydrogen to the NextEnergy Center Microgrid

via tube trailers to fuel the hydrogen-based products 
(i.e. fuel cells & engine-generator sets).

Phase 2 – supply hydrogen to a packaged vehicle fuelling 
system via tube trailers (in co-operation with a 
vehicle OEM and global energy supplier).

Phase 3 – install permanent storage and the associated 
equipment such as the Gas Control Panel, the 
hydrogen compressor, the electrical switch gear and 
control & communication equipment.

ApproachApproach
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Phase 4 – install 5 hydrogen generator “test bays” and fill one 
test bay with equipment that will allow NextEnergy
to produce ultra-high purity hydrogen on-site for use 
in OEM “fuel cell” vehicles.

Phase 5 – install one additional high purity on-site hydrogen 
generator.

ApproachApproach
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Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results

• Engineering design commenced January 3, 2005.
• Engineering design for Phase 1 completed February 1, 2005.
• Preliminary engineering design, equipment specification and 

installation specification for Phases 1 through 5 completed to 
support the revised Project Budget submitted to DOE 
March 28, 2005. 

• Phase 1 work on track to be completed April 29, 2005.
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Engineering design for Phase 1 completed February 1, 2005

Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results
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Engineering design for Phase 1 completed February 1, 2005

Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results

Project ID#
TVP 3



10

Revised budget for Phase 1 through 5 submitted to DOE March 28, 2005

Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results
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Preliminary engineering design and equipment & installation specification 
for Phases 1 through 5 submitted to DOE March 28, 2005

Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results
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Revised budget for 
Phases 1 through 5 
submitted to DOE
March 28, 2005

Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results

Project ID#
TVP 3



13

Phase 1 work on track to be completed April 29, 2005

Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results
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Phase 1 work on track to be completed April 29, 2005

Technical Accomplishments / Technical Accomplishments / 
Progress / ResultsProgress / Results
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1. When will NextEnergy complete the management planning for the 
Hydrogen Station and begin the engineering design and 
construction work?

NextEnergy’s view of the mission of the Hydrogen Station has shifted 
from a static equipment design complemented with a liquid hydrogen 
storage system to one of a more dynamic equipment design that will 
facilitate the research and development efforts of any on-site hydrogen 
generator manufacturer who chooses to work with us.

This change has been reflected in the current design and captured in 
the revised budget submission submitted to DOE on March 28, 2005.  
Work is now underway and construction of Phase 1 should be 
completed by April 29, 2005.

Responses to Previous Year Responses to Previous Year 
ReviewerReviewer’’s Commentss Comments
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2. How is the Hydrogen Station integrated into the rest of the 
NextEnergy Center?

The NextEnergy Center has 4 major components:

• The Exhibition, Auditorium and Training area.
• The Laboratory area with up to 7 discrete labs.
• The Microgrid with 8 “test bays” with the capability to 

generate up to 1 megawatt of 3 phase electrical power.
• The Hydrogen Station with 5 “test bays” with the capability to 

generate hydrogen on-site, to accept purchased hydrogen, to 
store up to 400kg at 250 barg in gaseous form, to dispense 
hydrogen to vehicles, to supply hydrogen to the Microgrid and 
to supply hydrogen to the 7 labs.

Responses to Previous Year Responses to Previous Year 
ReviewerReviewer’’s Commentss Comments
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3. Is NextEnergy capable of handling 10,000 psig (700 barg) 
hydrogen for vehicles?

Yes, the current design specifies dispensing at 5,000 psig (350 barg). 
We are accomplishing this task by utilizing a packaged vehicle fueler
that accepts hydrogen at up to 2,400 psig (165 barg).

In the future, we are positioned to “unplug” the 350 barg fueler and 
“plug in” a 700 barg fueler.  The remainder of the upstream assets will 
remain unchanged.

cc
Responses to Previous Year Responses to Previous Year 

ReviewerReviewer’’s Commentss Comments
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4. Has NextEnergy embarked on an education and outreach 
program?

Yes, NextEnergy has engaged several Authorities Having Jurisdiction 
including the State of Michigan Fire Marshal’s Office and Department 
of Environmental Quality and the City of Detroit Fire Marshal’s Office 
and Building Department.

NextEnergy is working with the following institutions to deliver 
alternative energy credit courses; the University of Michigan, Wayne 
State University, Oakland University, Lawrence Technical University, 
Kettering University, Northwest Michigan College and Lansing 
Community College.

cc
Responses to Previous Year Responses to Previous Year 

ReviewerReviewer’’s Commentss Comments
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Future WorkFuture Work
(through May 31, 2006)(through May 31, 2006)

• Complete Phases 2 & 3.
• Complete the Engineering Design, Equipment Selection and 

Procurement for Phase 4.
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Future WorkFuture Work
(through May 31, 2006)(through May 31, 2006)
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• NextEnergy has referred to the Hydrogen Station in several 
overview-type presentations including presentations to several 
state and local Authorities Having Jurisdiction, the U.S. 
Department of Defense, several Michigan universities and 
colleges, local chapters of professional societies and two national 
labs.

• NextEnergy has used the specific design parameters of the 
Hydrogen Station in presentations to the State of New Mexico and
the State of Oklahoma.

• NextEnergy has not released any operating data about this facility.

Publications and PresentationsPublications and Presentations

Project ID#
TVP 3



22

The most significant hydrogen hazard associated with this 
project is:

Shear failure of the hydrogen piping between 
the Gas Control Panel and Storage

Hydrogen SafetyHydrogen Safety
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Our approach to deal with this hazard is:

– Comply with all codes and standards for the design, construction and 
operation & maintenance of this station including designating this 
area as a Class 1, Division 2 electrical zone.

– Multiple piping lines to diversify the risk of all storage being dedicated 
to one pathway.

– Normally closed / fail closed actuators.
– Tubing and fittings designed for this application and tested to 

ASME 31.3
– Physical barriers to restrict access to this area.
– Mechanical protection of this piping.

Hydrogen SafetyHydrogen Safety
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Our approach to deal with this hazard is (continued):

– O&M procedures that limit access to this area to “authorized persons”
and mandatory work permitting.

– Continuous monitoring of the mass of hydrogen in storage including 
alarming and closed loop control if an unexpected discharge of 
hydrogen is detected.

Hydrogen SafetyHydrogen Safety
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