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Purpose

 Release date: 11/20/07: Close date: 1/14/08

 Obtain feedback from the fuel cell
community.

* Planned Funding Opportunity Announcement
for RD&D of fuel cell technologies for
automotive, stationary, portable power and
early market applications

* Tentative Release: Spring ‘08
« Tentative Awards Made: FYO09



Response Areas

* Technical topic areas
« Catalysts (durability and reduced loading) and supports.
« Catalyst layer.
« Water management.
 Membrane electrode assembly (MEA) optimization.
» Accelerated durability testing.
« Balance of plant component development.
* Impurity effects.
* Fuel cell power plant demonstrations.
« Durability and reliability of portable power systems.
* |nnovative concepts.
« Suggestions for other fuel cell RD&D Topic Areas

* Programmatic considerations

* Relative importance and priority DOE should place on the
technical topic areas and the different fuel cell application areas

(transportation, stationary, etc.).
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RFI| Statistics

* 94 Individual comments
« 36 entities responded

» Responses included input from industry,
universities, national labs, and state
partnerships



Breakdown by Topic Area

Catalysts and supports (incl. Catalyst layer) 15
Water management 4
MEA Optimization 9
Accelerated durability testing 3
Balance of plant component development 6
Impurity effects 2
Fuel cell power plant demonstrations 11
Portable power systems 6
Innovative concepts 7
Other fuel cell types

Additional topics/miscellaneous 16

Programmatic considerations 4



Catalysts and Supports

« Catalysts
* Non-precious metal catalysts
* Require sufficiently low loading of precious metals

* Anode catalysts
* Fundamental studies: 1) on catalyst degradation
mechanisms and 2) relating enhanced O2 reduction/
side reaction activities to specific physical properties
e Supports
* Non-carbon based supports (metal oxides)

« Stabilized carbon supports

The subject matter presented on these slides is from responses DOE received to
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



Catalyst Layer

* Novel electrode fabrication techniques
» Optimization of electrode structure

» Catalyst layer topic should be combined
with the MEA optimization topic

The subject matter presented on these slides is from responses DOE received to
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



Water Management

« Extreme conditions (freezing)

« Gas diffusion layer as pertains to water
transport

» Self humidifying stack designs

» Development of characterization methods

« Gas and water transport through the GDL and
flow fields

* Water content and phase as function of
position

The subject matter presented on these slides is from responses DOE received to 8
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



MEA Optimization

« Undertake basic study of effect of MEA structure/
property relationships on fuel cell operation to
provide insight into the proper design of MEAs.

* Encourage appropriate teaming to ensure
relevancy for high volume manufacturing.

 Include newer technologies/developments.

* Optimization under hotter, drier conditions can be
different than for cooler, more humid conditions.

« Study of conditioning mechanisms to decrease
conditioning time to several minutes.

The subject matter presented on these slides is from responses DOE received to
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



The subject matter presented on these slides is from responses DOE received to

Y Accelerated Durability Testing

Focus on obtaining the correct “transfer function” for
correlating real-world fuel cell performance and
lifetime with laboratory accelerated durability tests.

Include this topic as part of the fuel cell demonstration
topic.
 Limited public disclosure on observed failure modes adds
risk to design of accelerated tests.
Need to better understand effects of inter-relation
between fuel cell components and system operational
variables on overall durability.

Build on existing knowledgebase in three key areas:
mechanistic studies, lifetime modeling, and operation
uniformity.

Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.
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@soP Component Development

« Consider only generic component development
* Low cost

 Membrane humidifier

* Vapor phase water recovery device

» High-turndown gas recirculation device

* Ambient pressure air handler

« DC regulator

» \Water/ice robust RH and pressure sensors
 |ndustry standard safety controllers

 |ntegrated systems which reduce component
count

The subject matter presented on these slides is from responses DOE received to 11
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



Impurity Effects

* Focus on impurities that are difficult to
recover from or to filter out

 Air side contamination is important for
vehicle applications

» Effect of drive cycle on impurity tolerance

» Contaminants resulting from stack and
BOP materials

The subject matter presented on these slides is from responses DOE received to 12
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



PEMFC Demonstrations

* Focus on demonstrating that cost, durability, and reliability can be met
for early markets

« Determining failure modes should be included in the scope

« Back up power - Further lab and field testing required for durability
and reliability validation

« Material Handling — Development and demonstration of next
generation systems, including hybridized forklifts

« Transportation - Advanced automotive systems and bus fleet-
reliability demo

» Diesel-fueled APU — Focus on cost reduction and improved reliability
« Hybridize fuel cell systems with other alternative energy sources

» For larger scale distributed applications, performance and
functionality requirements should be consistent with efforts of other
DOE organizations, such as OE

* Include policy-oriented information sharing among states, federal
agencies, and local communities

The subject matter presented on these slides is from responses DOE received to 13
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



Portable Power Systems

« Durability and Reliability

 Effect of fuel cell storage, prolonged exposure to
extreme ambient temperatures, and fuel cell
orientation.

* Examine degradation mechanisms via combinatorial
study of membrane and catalyst failure followed by
developing mitigation strategies.

« Materials, subsystems, and manufacturin
technologies are different for portable an
stationary systems — separate development
efforts are required in these areas.

* Not clear if portable power is a strategic early
market entry relative to DOE’s core technology
program.

The subject matter presented on these slides is from responses DOE received to
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.
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Other Fuel Cell Types

* Direct borohydride — feasibility study
» Bio-fuel — direct oxidation catalysts

* Alkaline — anion exchange membranes and
alternative fuels

* Molten carbonate — BOP, H20 management

 Solid oxide fuel cells

« Component and system development for truck APUs
and continuous duty stationary applications

* Reconsider for transportation applications
* Other applications: marine, RVs, remote, CHP
 Validation of analysis/design capabilities

The subject matter presented on these slides is from responses DOE received to 15
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



Innovative Concepts

* Approaches should address cost, performance,
durability, and path to market

« Appropriate teaming in place to evaluate feasibility
* Novel stack designs
* Tri-generation system

* “Innovative materials development for fuel cells”
topic
Increase current density operating range

» Requires overcoming engineering challenges related
to flow fields, thermal management, etc.

The subject matter presented on these slides is from responses DOE received to 16
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



&2 Other Suggested Topic Areas

* Metallic bipolar plates
« Membranes

¢ Seals

* Fuel cell stack

» Advanced imaging techniques to identify
the initial causes of cell failure

The subject matter presented on these slides is from responses DOE received to 17
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



Comments/Recommendations/
Programmatic Considerations

 Draft topics show strong bias toward enabling materials
and systems and away from stacks.

* Roughly balance near term and long term applications.

* Consider broader metrics for whether an early market is
strategically aligned with core program goals.

* Require proposed approaches for component
development to address meeting multiple properties
simultaneously.

* Encourage teaming to ensure feasibility/ practicality of a
given approach.

* For material and component development, require
delivery of sample/hardware for independent evaluation

The subject matter presented on these slides is from responses DOE received to 18
Request for Information DE-PS36-08G0O38002. It is presented for information only
and is not meant to represent DOE's position.



	Summary of Input to �DOE Request for Information�DE-PS36-08GO38002
	Purpose
	Response Areas
	RFI Statistics
	Breakdown by Topic Area
	Catalysts and Supports
	Catalyst Layer
	Water Management
	MEA Optimization
	Accelerated Durability Testing
	BOP Component Development
	Impurity Effects
	PEMFC Demonstrations
	Portable Power Systems
	Other Fuel Cell Types
	Innovative Concepts
	Other Suggested Topic Areas
	Comments/Recommendations/ Programmatic Considerations


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'StdWeb150'] Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


