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To advise the Secretary of Energy on:

1. The implementation of programs and activities under
Title VIl of EPACT

2. The safety, economical, and environmental
consequences of technologies to produce, distribute,

deliver, store or use hydrogen energy and fuel cells

3. The DOE Hydrogen & Fuel Cells Program Plan

4/29/2015
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1. Enable and promote comprehensive development,
demonstration, and commercialization of H, and fuel cells with
industry

2. Make critical public investments in building strong links to
private industry, universities and National Labs to expand
innovation and industrial growth

3. Build a mature H, economy for fuel diversity in the U.S.

4. Decrease the dependency foreign oil & emissions and enhance
energy security

5. Create, strengthen, and protect a sustainable national energy
economy.

4/29/2015



U.5. DEPARTMENT OF Energy Efﬂclency &

Key HTAC Recommendations and Responses ENERGY | renewable Enery

Fuel Cell Technologies Office | 5

Recommendations

-

Emphatic public support for FCEV deployment to
inspire confidence and increase public awareness.

-

-

Stronger commitment to R&D to ensure U.S.
technology leadership.

-

g

-

Collaboration with infrastructure initiatives in
Germany, Japan, Korea, and the UK on technical and
regulatory issues to reduce cost and accelerate
deployment.

J

-

Direct investment in H2 infrastructure as part of a
integrated strategy or comprehensive National
Energy Policy to accelerate deployment and attract
private investment.

Key Responses

(Published ~ 80 news articles/blogs, etc. /yr; trained N
30,000 code officials/first responders, 12,000
teachers. Secretary driving FCEV video; Remarks at
DC autoshow, Secretary tweet ; FedEX Memphis

J

\event, Investor days; House/Senate Caucus events. )

~

(HZ & fuel cells are part of President’s all-of-the-above
strategy. >500 patents; 40 commercial technologies.
FY16 budget request (5103M) for FCTO 10% higher
than FY15 request. SOFC FY16 request (S9M) vs. S3M

kln FY15. Moving towards funding stability. )

4 )
DOE serves as Vice Chair of IPHE (17 countries); Co-

organized int’| workshops and webinars; multi-
country round robin, safety/reliability database
sharing, data collection.

J

(" Committed to H,USA, public-private partnership. )
Focusing on enablers (station design, cost reduction,
validation, metering, reliability) and leveraging state
funds for stations . Strong state collaborations (e.g.,

\_CEC, CARB, CAFCP, NESCAUM) y,

4/29/2015
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0,
1. @—) O°
Research & Development Deployment
* 50% fuel cell cost e 5180 FcEVs *  Government Early Adoption
reduction since 2006 (DoD, California, etc.)
o .
* 80% electrolyzer cost 25 stations * DOE Recovery Act &
reduction since 2002 * 3.6 million miles traveled Market Transformation
Deployments
* World'’s first tri-gen station
) ~
* Early markets- Airport 1’ 600 fuel cells
$124/kW in 2006 baggage tractor, back-up deployed- led to 11'00?
power, forklifts .
$55/kW
tOday* at high N Number of FC
volume Statesite
T ® ¢ Material Handling Et_:|uiprnent (8 Sites a_nd 504 FC Units)
Cost reduction over time g ::?::a:ycz:e;:tz :::ssa:: fl:t:;: o
4 APU (1 Sites and 1 FC Units)

*$55/kW based on lab technology projected to high volume; $280/kW low volume 2129 /01E
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R&D Demonstration & Accelerated
Deployment Commercialization
,ﬂa-""-'-.---“‘hh . . //”‘ﬂﬂrﬁx“\\
S Califoruia @HYDROGEN o
TR '.“_'"”‘""" & FUEL CELL ALLIANCE
USDRIVE — & @i 1 H
T . S S
Hawai‘i . Connecticut
Hy}d‘rng.en rclre Fuel Ce ° .
° Pre_Competitive R&D Hz I’””‘“"‘E lnternatlonal Government
NESCAUM Coordination

* USCAR, energy
companies, EPRI and
utilities

e State Partnership and Collaboration * 17 countries and European
Commission

H> USA

International
o Energy Agency

1€a

Hydrogen Fueling Infrastructure Research and Station Technology

 Implementing Agreements * National Lab (SNL & NREL) led * Public-Private Partnership
. 25 countries activities with industry to to enable infrastructure
support H2USA >35 partners

DOE engages in multiple collaborations focused on R&DD.

Funding >110 companies, 100 universities and 12 National Labs.

4/29/2015
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Mission: Enable widespread commercialization of a portfolio of H, and fuel cell

technologies through basic and applied research, technology development and
demonstration.

Basic & Applied Research

Safety Codes & Standards

© and Technology Development _E |

> 3

::é Hydrogen E -
o EGHEND Fuel Cell E Fuel Cell $40/kW gi’gggft\x**
F [ e | oot ’

R . score £ \ Durability 5 000hrs | 80,000 hrs
= 7 H,Storage Cost

TE«. Manufacturing R&D = (on-Board) $10/kWh

3 2

2

N

Education : HZ Costat pump <S4/gge *For Natural Gas

**For Biogas

The Program includes a comprehensive portfolio of activities to address the

purposes in EPACT 2005 Title VIII.

4/29/2015



Fuel Cell System

H, Production & Delivery

H, Storage

700-bar compressed system

* Electrode performance and
durability

Compression, Storage and
Dispensing (CSD) Costs

$280/kW
B $33/kWh
%gs/kw $13/gge
$55/kW
o $17/kWh
B S$5/gge
$40/kW <S4/gge $10/kWh
2020 Targets B High-Volume Projection ] Low-Volume Estimate
* PGM loading Efficiency and Reliability Carbon fiber precursors and
’ gataLYSIFtand membrane Feedstock and Capital Costs conversion
urability

Composite/ resin materials
BOP and assembly costs

4/29/2015
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FCEV Cost Reduction Pathways R&D Needs
ol @ 100,000 units |

35.0 Catalysts, membranes,

electrodes, BOP and
increase in durability

H, Production, delivery
and storage

_______________ -»| Manufacturing R&D and
—_ processes, QC and high
volume fabrication

10.0

Additional progress

\ needed for ultimate
\\\ targets

2013 Cost Fuel Cell Hydrogen R&D Manufacturing 2020 Cost 2030 Ultimate
Status (low Stack R&D (includes R&D and Target Cost R dditional
production)  (includes R&D  production, Volume Target epresent aaaitional costs

assuming a higher platinum
to improve delivery, i cost ofsgoooﬁtr. of—

durability) storage) reductions shown represent
R&D of low-Pt catalysts

5.0

0.0

Total cost of ownership analysis identifies key R&D needs to be competitive with

incumbent and other advanced technologies



DOE H, and Fuel Cells Strategy
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BARRIERS

Fuel Cell Cost and
Durability

Hydrogen Storage

Hydrogen
Production and
Delivery

NEAR TO MID-TERM
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LONG-TERM

Low PGM catalysts,
MEAs, performance
durability, components

700 bar tanks,
composites, cryo-
compressed

H, from NG/electrolysis;
delivered H,
compression

H, from renewables
(PEC, biological, etc.),
pipelines, low P option

Level of
Difficulty

Infrastructure
Development

Manufacturing and
Supply Chain

Safety Codes and
Standards (SCS)

Public Acceptance
and Awareness

Enablers: H2FIRST-
Station validation,
metering, sensors, etc.

Materials compatibility,
sensors, station
innovation- H-Prize

Catalyst, MEA and tank
manufacturing and QC;
cost & reliability;
supply chain

Set back distances,
fueling protocols,
Safety Dissemination

Risk mitigation; National
and International
harmonization of SCS

H2Tools Education,
Outreach;

Early markets; H2USA

Widespread Outreach,
Education & Social
Acceptance

Medium

Low to
Medium

4/29/2015
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Cumulative number of patents Commercial Products resulting from DOE Funding

resulting from DOE Funding 516
More than c ——
commercialized zx 45 ommercialize

Technologies

|
I
: technologies since 2007
I 1
233 : H
' i : 2014* 1
T oy e Hofmitie N
| than patents since 2007 i

® Fuel Cell Production/Delivery m Storage
*Partial Data

2007 2014*

*Partial Data

Additional Industry Investment and Cumulative Revenues resulting from DOE Funding

Private Investment is >5X DOE funding

DOE Fundin

Additional Private
Investment in Industry

Revenue is >4X DOE funding

- Cumulative Revenues
from Industry

$416 Mmillion

4/29/2015
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result of DOE Impact- Examples

Hydrogen Generation from Electrolysis

Proton’s PEM
Hogen S Series
Electrolyzer
System

GenDrive™ Fuel Cell Power System

BE L I } 1
3 ' i . —
= o E - ]
| . . [
S S - !
') [ = i

Class-1, -2, and -3 Forklifts Powered by Plug Power’s GenDrive FCs

PEM Electrolyzer Incorporating a Low-Cost
Membrane

Giner’s PEM
Electrolyzer
System

Hydrogen Composite Tanks

Composite resin

Liner

Quantum
Technologies’
Optimized
e 129L Tank

Close-up eness section of
polar end of 1281 tank

Cross section of 1281 tank

TITAN™: High-Pressure Hydrogen Storage
Tank for Gaseous Truck Delivery

Hexagon Lincoln’s
3,600 psi TITAN™ Tank
and Frame System

3M Cathode Catalysts and Supports for

Scanning electron
micrographs of 3M’s
nanostructured thin
film

4/29/2015
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More than ®

Program-funded commercial A =~
technologies since 2013 ‘ 450 JObS "N

tracked per year

466 jobs Close to

i 2014 That i ZX The # of jobs created
or retained since 2011
ﬁ..3270]f]'.3 > Source: PNNL; “Pathways to Commercial Success: Technologies and

Products Supported by the Fuel Cell Technologies Office”

American Recovery an . =
.e can Recovery and 1’40010bsw
Reinvestment Act to date created or sustained

Source: ANL; “Economic Impact of Fuel Cell Deployment in Forklifts and for Backup Power under the American Recovery and Reinvestment Act”
JOBS Tools http://jobsmodels.es.anl.qov/

1,400 jobs to date from ARRA projects and over 450 jobs in 2014 from

program—funded commercial technologies. Jobs Tool developed by ANL.

4/29/2015
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- FY 2014 FY 2015 Office FY 2015
Key Activity

(S in thousands) EERE 97M
Approp. Approp. Basic Science? ~S20M
Fuel Cell R&D 32,422 33,000 Fossil Energy, SOFC S30M
’
Hydrogen Fuel R&D' 34,467 35,200 ARPA-E3 (F12) ~$33M
Manufacturing R&D 2,879 3,000
Systems Analysis 3,000 3,000 Estimated DOE Total: ~$ 180M
Technology Validation 6,000 11,000 _,
&y No. of Recipients funded from 2008-2015
Safety, Codes and
Standards 6,909 7,000 Ind ustry >110
arket 2,841 3,000 | |Universities >101
ransformation
NREL ?ite'Wide 1’000 1,800 Laboratories 12
Facilities Support
SB'R/STTR 3’410 TBD 1Hydrogen Fuel R&D includes Hydrogen Production & Delivery R&D and Hydrogen Storage R&D
2Estimated from FY14 appropriation
TOtaI $92)928 $971000 3 Estimated from FY14 appropriation. FY15 amount will depend on FOA selection.

More consistent R&D funding request and appropriations in recent years

4/29/2015
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Goals/Metrics

* By 2020, reduce modeled, high-volume automotive fuel cell system cost to $40/kW (to be competitive with
advanced technology vehicles on a S/mile basis), with an ultimate target of $30/kW and improve durability to
5,000 hours (equivalent to 150,000 miles of driving); and

* By 2020, reduce the modeled delivered cost of renewably produced hydrogen to less than $4/gge.

FY 2014 FY 2015 FY 2016 FY 2016 vs.
Enacted Enacted Request FY 2015

(Dollars in Thousands)

Fuel Cell R&D 33,383 33,000 36,000 +3,000
Hydrogen Fuel R&D 36,545 35,200 41,200 +6,000
Manufacturing R&D 3,000 3,000 4,000 +1,000
Systems Analysis 3,000 3,000 3,000 0
Technology Validation 6,000 11,000 7,000 -4,000
Safety, Codes and Standards 7,000 7,000 7,000 0
Market Transformation 3,000 3,000 3,000 0
NREL Site Wide Facility Support 1,000 1,800 1,800 0
Total, Hydrogen and Fuel Cell Technologies 92,928 97,000 103,000 +6,000

4/29/2015
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Nationwide California
* >1,500 mi. of H, pipeline * 100 stations - Goal
*  >9M metric tons produced/yr o >~S$70M awarded
« ~50 stations (~10 public) e ~S100M planned through 2023
Other States Y & i -y |
@‘ F%eém ' NEVADA |
e 8-State MOU Members: CA, CT, o N Q”f“vf‘“" |
Q o yabe 1 :
NY, MA, MD, OR, Rl and VT % o :
* MA, NY, CT: Preliminary plans for H, FRANGTL l
infrastructure and FCEVs deployment | AN 1 i
in metro centers in NE states. 3
* Hawaii: Public access refueling ) e
H, stations in CA SRR

infrastructure on Oahu by 2020

(Dceanside i
- Map data @2014 Google, INEGI  Terms of Use
Filter by: All (60) | ’ Open (9) | (;3 In Development (49) | Bus (2)

California, NE States and Hawaii have H, infrastructure efforts underway

4/29/2015



Examples of Global Infrastructure Activities

Hydrogen Supply/Utilization Technology
(HySUT)
18 companies (including 3 auto companies), have

announced plans to commercialize FCEVs and provide
infrastructure by 2015.

¢ Committed to 100 H, stations and FCEVs launched in 4
urban areas by 2015

H2Mobility

* Public-private initiative for nationwide H, infrastructure—
will develop into joint venture to install stations.

* Committed to 50 H, stations (public-private funds
committed); and 5,000 FCEVs expected on the road by
2015

UKH2Mobility
* Evaluating anticipated FCEV rollout in 2014-2015

* Will develop action plan to make UK a leading market for
FCEVs

Scandinavian H2 Highway Partnership (SHHP)

* Partnership of Hydrogen Link (Denmark), HyNor (Norway)
and Hydrogen Sweden.

* Goalis to establish a network of 45 H, stations and a fleet
of ~1K vehicles. Projects include H2Moves Scandinavia and
Next Move

* 2012 MOU signed between auto & infrastructure
companies and NGOs to introduce FCEVs and H,
infrastructure within 2014 and 2015 timeframe.

U.5. DEPARTMENT OF

ENERGY
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. Tier-1regions
Tier-2 regions
Tiar-3 regions

MNo. of FCEVs
Thousands
MNo. of HRS

Total population
covered by HRS ~20 ~ 60

@W
PIL] 2016 "“’""

~ 100

Phase 2

Ta(hnnl demonstration +
2010 B] soml demaonstration

Phase 1

Technical
demonstration

Contribution to energy
diversification and
(O, emissions reduction

suogms vabap iy pa B Jo quiny

Achievement of hydrogen
station installation and
hydrogen cost targets,
commerdial viability of the
station business
(2,000 FCV's per station)

Start of installation of
commercial hydrogen stations

WO4)0 sy

Decision on commercial hydrogen
station specifications /

The period when advance hydrogen station
installation is especially important

Note The vertical a u Jn4 ph indicates the » a‘ :4 1ony 'II{LM on the
rumber of FCVs and the numbes mv-:l s st /

*Assumption: FOV user benefits {price, convenience, etc) have been secured, and dissemination proceeds steadily
Source: Fuel Cell Commercialization Conference of Japan

Major public-private partnerships formed and plans developed for the

rollout of FCEVs and hydrogen infrastructure

4/29/2015
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H> USA

S, U.S. DEPARTMENT OF e Fuel Cell & \s
: EN ERGY GlobalAutomakers o NESCAUM Hydrogen Energy A%man e Assomintion
T — Association

LLLLLLLL
rrrrrrrr

HONDA

The Power of Dreams HYUnoAI

(/a\®) ‘
@ 4
Mercedes-Benz TOYOTA

@ EDTA !. HNEI HYDROGENICS

l— A
JAARLOURE o Larc:rvorogen  Argonne® . . '

Electric Drive Transportation Association

E LINDE GROUP : q Massachusetts

¥4 Coalition

e% G ) ITM POWER

Intelligent Energy Storage | Clean Fuel

Kobelco Compressars(America), Ine,

Energy
,.;,-, \‘?/ cralises r3.m v, PROTON
N R E L Nl—l v 1 g| - Pacific Northwest m “-E"u,"wwe"' ‘ __, HE LEADER IN OM SITE GAS GENERATICN

NATIONAL LABORATORY

m ﬁgtnig;l?al SRNL @S C R A mldoho National Laboratory F CA

Laboratories

SHVANNAH RIVER NATIONAL LABORATORY FIAT CHRYSLER AUTOMOBILES

*Representative sample of member logos

Public-Private Partnership with 3X increase in partners since 2013

4/29/2015
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Y
a Reference Station Design Y Hydrogen Contaminant Hydrogen Station )
Detector Equipment Performance
(HyStEP) Device
INREL mh Notonal . > Hydrogen station test
— C — tiNREL @ Esfﬁ?ﬂh;uim device to validate station
> - li ith SAE
£H2FIRST HUSA digFiRsT) H.USA compliance wi

J2601/HGV 4.3.

H2FIRST Reference Station H2FIRST Hydrogen

Design Task Contaminant Detector Task

Project Deliverable 2-2 Requirements Document and Market
Survey

Joseph Pratt

Sandia National Laboratories Danny Terlip, Chris Ainscough, and William
Buttner

Danny Terlip, Chris Ainscough, and Jennifer National Renewable Energy Laboratory

Kurtz

National Renewable Energy Laboratory Scott McWhorter

Savannah River National Laboratory
Amgad Elgowainy
Argonne National Laboratory

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy MREL s & ntliarad isbaratery of the U S Decammant of Enarav. Office of Ensraw
a Energy, by the Alliance for Sustainable Energy,
LLC, under contract DE-ACI6-08GO28304. .
Product requirements and
Five detailed reference station gap analysis based on
designs published commercial availability

Design Complete

NEW PUBLICATIONS o

\_ k A J

4/29/2015




Two New Public Models to Support H2USA
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Hydrogen Refueling Station Analysis Model
(HRSAM) - ANL

Provides station cost estimates resulting from
an optimization of the station configuration
and component sizing based on capacity and
station utilization.

Model Input

XXX
[kg,,/day]

Fueling Hourly Demand

Model Output

™ Gas
™ Liquid

Te
E
e

3 Average Hourly Demand.
T4

tation Utilization Scenano

A

Available at: http://www.hydrogen.energy.gov/h2a delivery.html

Hydrogen Financial Analysis Scenario Tool
(H2FAST) - NREL

Provides cash flow and ROI for hydrogen
fueling stations based on key financial inputs
such as station capital cost, operating cost,
and financing mechanismes.

H2FAST: Hydrogen Fueling Financial Analysis Scenario Tool

All1 stations: Cumulative investor cash faw, (Millians)

15
@ 5 2 1
everaged prica i as
Cumulati ot =) els
Investor arevinus
H2FAST Investor Net Cash Flow [$ / year]
S $150k

Station ation
: stations to

, | Loag-Term Station Utilization % : o mo] [ | s

OR
[ Total dispersing capacity fkajday | Vehicle Refills [refillsiday]: o 26.25 $50k

Hydrogen per Refill(kg): o 67
S0k
Hydrogen Price [$/kg): o w ——
i
pr— - -850k
rar | Total Capacity [kgday): o 50| U )
Total Capital Cost [§): @[] || siom
= ] oo b o0 &
Total Installation Cost [$]: [ IETTTTY e ) m—

O&M Casts iyl L J Y] R — ) E— Investor Cumulative Cash Flow [$

liza tizn
Ik

Capital Incentive [$station}: (T i ) —

£2000k

£1500k

Initial Production Incentive [$/station]: )

Annual Deerement of Production —— 51000k
Incentive [$/tation]: o |
1 -
i — " (] ] ) — IIIII
Cost of Delivered Hydrogen [$hg] o i § ) o ____.I

Web based online calculator and

Excel spreadsheet versions available

4/29/2015
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Phase 1
Spring 2015 Training for First

Responders, Code User Group

Potential Officials and Networking
Future Tools Researchers Codes

Compatibility of and

Share your Materials Standards
ideas! Tools

Properties,
Calculators &
Bibliographic

Database

Other
relevant
information
sources

Lessons Learned
and Best Safety
Practices

The Hydrogen Tools Portal provides a Centralized Location,
Focused Content, a Customizable Interface and Responsive Design,
Trusted Communities, and an Expandable Format
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HYDROGEN
Emergency Response

Training Resources

EN
Emergency Response
Training Resources

National Hydrogen and Fuel Cells
EMERGENCY

National
Hydrogen and Fuel Cells
Emergency Response

TRAINING

A properly frained fir
hydrogen fuel cell app|
that hydrogen and fug
missions to protect Iiff
training resource as a
training materials are|
organizations and are
to serve their mission;
instructor to conduct th
slides

A TEMPLATE for TRAINING e
NATIONAL HYDROGEN AND FUEL CELLS

EMERGENCY RESPONSE TRAINING 3 g é
Slide #1: What and Why 2 §

Slide #2: National Hydrogen and Fuel Cells Emergency Response Training : g 3 H ﬂ E

This nationally-focuse:
delivery of a variety of

for different presentay 1. Introduction and Background
comprehensive classre
D —— . L1 (Overview) Slide #4: Fuel Cells Overview and Benefits v i v
| . that has lttle kn Slide #5/6/7: Fuel Cells — Where are We Today? v
: W Hydrogen Vehicle Safety Systems is limited lo bac - , :
technologies an Slide #8: Diverse Fuel Cell Transportation Applications v
[, R gl
P additional slides|
+ When a leak is detected by hydrogen sensors, solencid valves close, shutting has an intermeg = s s sl el et
off the flow of hydrogen, and the vehicle safely shuts down gl‘;‘ss’}gg‘:nssas’;“si 2.1 Hydrogen — Where does it come from and how do we use it now?
minimized and d Slide #10: Why Hydrogen? v v v
- When collision sensors activate: + L3 (Full Courst Slide #11: Where Do We Get Hydrogen? v v
- Tank solenoid valves close so that hydrogen remains locked in the tank. g‘rzf;‘sa‘;nm“g Slide #12: Hydrogen Uses v | vV
- In FCVs, high-voltage relays open so that the high-voltage battery/capacitors are for purposes int Slide #13: Hydrogen Distribution v
isolated from the system Feedback from presen Slide #14: Transporting Hydrogen Today v
Esg;tgg":;?;';;yc'::fg 22 Properties of hydrogen and its safe use
+ Tank solenoid valves also close resource. Feedback sh Slide #15: Hydrogen Properties and Behaviors v v
when the vehicle is turned off Slide #16: Hydrogen Properties: A Comparison v v v
orthe power is disrupted Slide #17- Relative Vapor Density v
B Revision Date: September 30, 201 Slide #18: Aufo-Ignition Temperature v
+ Tanks have thermally activated O -
. . Slide #19: Comparison of Flammability v v v
pressure relief devices (TPRDs)
¥ Slide #20: Flammabilify Range v
TRRD vent Slide #21: Explosive Range v
Slide #22: Comparison of Fuel Odorants and Toxicity v
Slide #23/24/25: Designing Safe Systems — Gaseous Hydrogen v
October 16, 2014 f 6 Slide #26: Designing Safe Systems — Liquid Hydrogen v
Revision Date: September 30, 2014 2

Available for download at http://h2tools.org/fr/nt/
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H-Prize: $1 million competition

H ZreEueI for on-site home and community-

scale H, fueling systems.

15t Year (due 10/15) 2"d Year (due 10/16)

. . . Technical and cost
Teams form and Selection of finalists ) S1M
submit designs and testing analysis to select Award
winner
For more Information visit hydrogenprize.org i

FY15 FOA- Up to $35 Million

Research and Development:
H, production, Low PGM fuel cell catalysts, H, dispensers, Pipeline
manufacturing R&D

Demonstration and Deployments:
Mobile refueling, Plug-in fuel cell hybrid vehicle, technical assistance to
communities deploying fuel cells

4/29/2015
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What was recommended? What is DOE doing?

ﬁl’argeted demand stimulation * ARRA Deployments & Market A
rosrams. includin Transformation (1,600 led to11,000)
prog ’ 8 * Demos: early markets (lift trucks and GSE

deployments in and outside the in airports; range extenders, medium
United States duty, China workshop on BuP
\_ * Developing fleet strategy (state/govt) -
/Selected key component cost « 3 new DOE projects: global competitive

reduction and standardization analysis + supply chain analysis
e Effort to understand component

standardization

\ %
/Greater access to additive . o)
* Additive Mfg Workshop at ORNL, 3/2015
manufacturing and other «  Opportunities identified to improve
advanced manufacturing current processes and achieve cost
reductions in manufacturing industry

\techniques
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* Publications- ~80/yr
* Monthly Newsletter
* Success Stories
 News Alert

* Blogs

* Investor Days
e NYCand CA

* House Senate Caucus
Events

e Annual Merit Review &
Peer Evaluation
e June 2014- 1,800 attendees

e Ride-n-Drives

U.S Department of Energy Secretary Ernest Moniz test

driving the Toyota Mirai
View it at http://energy.gov/eere/fuelcells/articles/watch-energy-
secretary-moniz-test-drive-toyota-mirai

Increasing public awareness and understanding about fuel cells and H,
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* Continue to strengthen R&D activities and accelerate Tech to
Market (Lab impact)

H,, fuel cells, safety, manufacturing, etc.
* Cost, performance, durability need to be addressed

* Conduct strategic, selective demonstrations
* Industry cost share and potential to accelerate market transformation

* Continue to conduct key analyses to guide RD&D and path forward
 Life cycle cost; infrastructure, economic & environmental analyses, etc.
 Medium/heavy duty vehicle target setting underway

* Leverage activities to maximize impact

e U.S. and global partnerships, H2USA, States

4/29/2015
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 Annual Report

* Prior input on Program Requests
— H, cost target revision
— H, Production Expert Panel
— Feedback on H-Prize
— Manufacturing subcommittee

Additional Areas of Interest

* Increasing outreach/awareness (stakeholders including public)
 Manufacturing subcommittee
* Feedback on H2USA goals

* Program Plan revision (previous update 2011)
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Thank You

Dr. Sunita Satyapal
Director
Fuel Cell Technologies Office

Sunita.Satyapal@ee.doe.gov

hydrogenandfuelcells.energy.gov

4/29/2015



	U.S Department of Energy �Fuel Cell Technologies Office
	Agenda
	Hydrogen and Fuel Cell Technical Advisory Committee (HTAC) Scope
	Title VIII Sec. 802- Purposes
	Key HTAC Recommendations and Responses
	DOE’s Comprehensive RD3 Program
	Collaborations and Partnerships
	DOE Hydrogen and Fuel Cells �Program Plan Key Focus Areas and Targets
	DOE Cost Targets and Status
	Cost Analysis and Performance Requirements Drive R&D Strategy
	DOE H2 and Fuel Cells Strategy
	DOE Impact Summary
	Commercial Products in Today’s Market as a result of DOE Impact- Examples 
	Impact on Job Creation and Retention
	Hydrogen & Fuel Cell Budget
	Slide Number 16
	H2Infrastructure Development and Status
	Examples of Global Infrastructure Activities
	H2USA to address H2 Infrastructure Challenges
	The Hydrogen Fueling Infrastructure Research and Station Technology Project
	Two New Public Models to Support H2USA
	Hydrogen Safety Resources
	National Hydrogen and Fuel Cell Emergency Response Training Resource
	Slide Number 24
	HTAC Manufacturing Subcommittee  Recommendations Follow Up
	Outreach and Communication Efforts
	Going Forward
	Examples of Key Activities: �HTAC and Program Impact
	Slide Number 29



