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Schedule Location

Time

Arrive at Visitor s Center SEB

9:00 AM

Hydrogen Technologies & Systems

center Bldg. 16/176 ]9:30 - 10:00 AM
Director Bob Remick
GIS Service Center Bldg.

10:30 - 11:00 AM
Manager Donna Heimiller RSF/B348-04

National Center for Photovoltaics

. SERF/E100-06
Dr Hsiang-Yu Chen

11:15 -11:45 AM

Lunch

12 PM - 1:30 PM

Hyd Technol Validati
y.rogén ec ng ogy Validation Blde. 16/164
Scientist Jennifer Kurtz

2:30 PM - 3:00 PM

National Center for Photovoltaics

SERF/E119
Dr. John Pern

3:15PM - 5:00 PM
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BIBE Y F & R (Advanced Photon Source) — The Advanced Photon Source provides the
nation's most intense beams of X-rays for forefront basic and applied research in such
fields as materials science, biology, physics, chemistry and the environmental,

geophysical and planetary sciences.

DNiEES #/0 (Argonne Accelerator Institute) — The Argonne Accelerator Institute
works with all accelerator activities at the laboratory to best use our extensive resources,
to enhance the capabilities of our existing facilities, to strategically determine the next
steps forward in accelerator development and construction, and to oversee a dynamic and

acclaimed accelerator physics portfolio.

Argonne Leadership Computing Facility — The mission of the Argonne Leadership
Computing Facility is to provide the computational science community with a leading

computing capability dedicated to breakthrough science and engineering.

14



Argonne-Northwestern Solar Energy Research Center (£ Evanston, 1L) — The
Argonne-Northwestern Solar Energy Research Center brings together scientists from
many disciplines to explore the sun's enormous potential to supply energy for human

needs..

4 W) PLEE (Biosciences) — The mission of the Biosciences Division is to use
state-of-the-art technology to conduct multidisciplinary basic research to increase our
understanding of the fundamental molecular mechanisms of life and enable important
advances in environmental protection and remediation, energy production and

sustainability, and human health and welfare.

R EEMTEHTZE A0 (Center for Electrical Energy Storage, CEES) — A DOE Energy
Frontier Research Center, the CEES' main goals are to understand the interactions of
materials that control electrochemical processes in electrical energy storage devices, and
to design novel materials and interfacial structures to enable revolutionary improvement

of these devices.

FEA M LU (Center for Nanoscale Materials) — Understanding and control of
material properties at the nanometer scale promises tremendous potential for the
advancement of science and technology. The Center for Nanoscale Materials is one of five
national research centers devoted to understanding and controlling the properties

nanoscale materials.

1L #E2{k T (Chemical Sciences and Engineering) — The Chemical Sciences and
Engineering Division conducts basic and applied R&D around five theme areas:
fundamental interactions, catalysis and energy conversion, electrochemical energy

storage, nuclear and environmental processes, and national security.

Computation Institute — The University of Chicago and Argonne National Laboratory
established the Computation Institute in 2000 to address the most challenging problems

arising in the use of strategic computation and communications.

Computing, Environment and Life Sciences — The mission of Argonne 's Computing,
Environment and Life Sciences directorate is to enable groundbreaking scientific and

technical accomplishments in areas of critical importance in the 21st century. The goals

are threefold: advancing biology, advancing the intersection of computing and biology,

and advancing all activities involving computation.

15



R B2 Bl R, (Decision and Information Sciences) — The mission of Argonne's
Decision and Information Sciences Division is to develop innovative decision tools,
models and information systems and to apply them to the resolution of energy,

environmental and other related problems of regional, national and global significance.

# BB (Educational Programs) — Argonne's link to the educational community, the
Division of Educational Programs offers scientific education programs for graduate

students, undergraduates, K-12 students and faculty members.

EER TR E R H 247 (Energy Engineering and Systems Analysis) —Meeting the

nation's energy, environmental and security challenges.

BEIR R M (Energy Systems) — The Energy Systems Division is a leading center for
research and development into energy and environmental issues. The division is an
engineering organization with expertise in transportation technologies, industrial

processes, applied biological processes, and environmental evaluation and restoration.

HERLE (Environmental Science) — The Environmental Science Division conducts
applied research, assessment, and technology development in the following areas: risk and
waste management; natural resource systems and integrated assessments; restoration and
pollution prevention; environmental policy analysis and planning; and environmental

management systems.

= e R Y (High Energy Physics) — The High Energy Physics Division at Argonne
National Laboratory conducts research in areas of both theoretical and experimental

particle physics as well as accelerator development.

Infrastructure Assurance Center — Argonne's Infrastructure Assurance Center
provides service and support to public and private organizations working in the areas of

infrastructure protection, mitigation, response and recovery.

Institute for Atom-Efficient Chemical Transformations (IACT) — A DOE Energy
Frontier Research Center, IACT addresses key catalytic conversions to improve the

efficiency of producing fuels from coal and biomass.

16



Institute for Genomics and Systems Biology — The Institute for Genomics and Systems
Biology accelerates the transition of basic discoveries in genome science into practical
benefits for society. The institute bridges two extraordinary research communities, the

University of Chicago and Argonne National Laboratory.

RS (Materials Science) — The Materials Science Division's mission is to develop
new materials for society. Current materials of interest include superconductors,

magnetics, ferroelectrics, organic crystals and diamond coatings.

Mathematics and Computer Science — The mission of the Mathematics and Computer
Science Division is to increase scientific productivity in the 21st century by providing
intellectual and technical leadership in the computing sciences: computer science, applied

computational mathematics and computational science.

5 =% 22 4 (National Security) — Argonne's National Security programs draw from all the
laboratory's research divisions to develop new technologies that help protect the nation

from attack and from accidental incidents, such as natural disasters.

Nuclear Engineering — The Nuclear Engineering Division's mission is to apply
Argonne's world-class expertise in nuclear reactor technology to the development of

advanced nuclear reactor systems to problems of national and international significance.

Physical Sciences and Engineering — Creating new materials and chemistries,

advancing accelerator physics.

Physics — The Physics Division has active experimental and theory groups that study the
properties of nuclei and atoms. Major experimental facilities used by the division's
scientists include the Argonne Tandem-Linac Accelerator System and the Advanced

Photon Source.

Structural Biology Center — The Structural Biology Center (SBC) operates a national
user facility for macromolecular crystallography at the Advanced Photon Source. The
SBC makes available to scientific community two experimental stations that are well

suited for a wide range of crystallographic experiments.

Transportation Research and Analysis Computing Center — The Transportation
Research and Analysis Computing Center (TRACC) is a Department of Transportation
state-of-the-art modeling, simulation and high-performance computing center dedicated to

solving a host of intractable transportation problems, including traffic congestion in major
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cities, the effects of stresses on transportation infrastructure and the crashworthiness of

vehicles.

® Transportation Technology R&D Center — Argonne Transportation Technology R&D
Center brings together scientists and engineers from many disciplines to find

cost-effective solutions to the problems of transporting people and goods from one place

% to another ?issues like vehicle emissions and energy supply.
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2.E§%$ﬁﬁ *Eﬁ *Norman D. Peterson (Assistant to the Director)
3.Eﬁéﬂ3 2010 F 10 *] 15 |!

4 4@ = oyl 9500 Cass Avenue, Argonne, Chicago, Illinois, USA
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9:30 AM Arrive at Argonne Information Center
Norm Peterson, Assistant to the Director

9:45 - 10:15 AM Overview of Argonne National Laboratory - Building
205, Room L153

Norm Peterson

10:15 - 10:45 AM | Fuel cells - Building 205, Room L153

Shabbir Ahmed, Chemical Engineer

Romesh Kumar, Senior Chemical Engineer

10:45 - 11:15 AM | Battery Testing/Electrochemical Energy Storage -
Building 205, Room L153

Jeff Chamberlain, Leader, Energy Storage

Initiative

11:15 - 11:45 AM | Biosciences - Building 205, Room L153

Carol Giometti, Director, Biosciences Division
11:50AM - 12:30PM | Transportation Technology R&D Center - Building
371
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Larry Johnson, Director, Transportation Technology
R &D Center

12:40 - 2:00 PM

Lunch and Discussion - Argonne Guest House
RED into Energy and Environmental Issues - Ed
Daniels, Director, Energy Systems Division

2:30 PM-5:00 PM

Nuclear Engineering Division

. Shuh-Haw Sheen ﬁiﬁfﬁ i
Dr. Hual-Te Chien %ﬁﬁﬁﬁﬁga

[4) aeaﬁq eI

1. f‘%ﬁﬁigfg?:'ﬁQ(Chemical Science and Engineering,CSE)

(1) HIFH o= RS o CSE ) ot S o A o P o
Vo o SOREE OB S S R R R
BRI T ééﬁglfjﬁﬂfﬁﬁ?ﬂ@ﬁﬁﬁiiﬁﬁg@;gfj— E”J%ij% .

CSE E [E52 e HB S BT Hyd rogen Program o ANL % 5 i/
R TR %lfﬁ > Ty E VR PR E

a. Development of catalysts and reactors using autothermal

reforming of alcohols and hydrocarbon fuels for on-board

fuel cell systems.

b. Reforming of infrastructure fuels (natural gas, liquefied

petroleum gas, ethanol, gasoline, and diesel).

c. Integration of fuel processor components (reformer, shift

reactor,

and preferential oxidation reactor).

d. Study of high pressure reforming of bio-derived liquids

(ethanol and glycerol).

e. Study of steam reforming in a membrane reactor.

f. Design of a compact water gas shift reactor.
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g. Study of hydrogen production pathways to track quality and cost
of the product hydrogen.
h. Development of a natural gas fuel processor for a residential
fuel cell system.
1. System models for various hydrogen production pathways.
(2)Natural Gas Fuel Cell Processor for aResidential Fuel Cell System
2 FIP ity Bl AL e g g 2 T U RTHOASE -
3.w?ﬁwmﬁﬁf@m@rﬁ@
75 BB o S E0 50 VTR + SRS A
The International Standards Organization (ISO);
The Society of Automotive Engineers (SAE),
The California Fuel Cell Partnership (CaFCP),
The New Energy and Industrial Technology Development Organization
(NEDO) /
Japan Automobile Research Institute (JARI).
4, @3 puny 4 53 Mr(Correlating Hydrogen Quality with the Cost of
Hydrogen) % & & NS B = TR i R FLE Az i sy 4% -
5.ff1"] Copper-Chlorine Cycle & % &k
AP SO RS PR R AT 4R -
6.?% “SHVRPYVREETY (Electrochemical Energy Storage)
lﬁ Electrochemical Energy Storage - Battery Testing
7.Energy Engineering and System Analysis
® Encrgy System
® Transportation Research and Analysis Computing Center

® Transportation Technology R&D Center
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Deep Water Wind Turbine
Development

! 8 %ﬁ%ﬁ[W%ﬂ@ﬁiﬁ(http://offshorewind.net/)
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Component Percent of Total Project Cost
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Engineering/Management 3%
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Product Stator Ambient

_ Rated Output(kW) Freg. (Hz) No. of Poles
Series Voltage(V) Temp.(°C)
TWA450XX 500 - 1,000 460/ 575/ 690 50/ 60 4/ 6 -40 to +50
TW500XX 1,000 - 2,000 460/ 575/ 690 50/ 60 4/ 6 -40 to +50
TW560XX 2,000 - 3,000 460/ 575/ 690 50/ 60 4/ 6 -40 to +50
-------- 2000 13800 50/ 60 4 -40 to +50

Speed Range Power

Product Synch. Speed Ins. o
. (% of Synch.Factor Efficiency
Series (RPM) ) Class
Speed) (Leading)
50 Hz: 1000/ 1500 -0.90 to
TW450XX 68% to 134% H/F = 96%
60Hz: 1200/ 1800 +0.90
50 Hz: 1000/ 1500 -0.90 to
TW500XX 68% to 134% H/F = 96%
60Hz: 1200/ 1800 +0.90
TW560XX 50 Hz: 1000/ 1500 68% to 134% -0.90 toH/F = 96%
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The Efficiency Evaluation of Promoting Fuel Cell Scooter in Taiwan

Suh-Chyin Chuang® Shihwei Ni® Chunto Tso®  Shinchih Chang®

a. Suh-Chyin Chuang, Bureau of Standards, Metrology and Inspection MOEA/Deputy Director General
b. Shihwei Ni, Bureau of Standards, Metrology and Inspection MOEA/Senior Technical Specialist
¢. Chunto Tso ,Taiwan Institute of Economic Research/ Director, Research Division |

d. Shinchih Chang, Taiwan Institute of Economic Research/ Associate Research Fellow

abstract

International Energy Agency (IEA) had selected the hydrogen energy to be
the main source of energy usage in the next generation. Through
reviewing the development of global fuel cell industry and analyzing the
framework and scope of Taiwan industry, it could be concluded that
compared with other countries’ fuel cell products, Taiwan’s fuel cell
scooter, fuel cell bicycle, fuel cell wheelchair and fuel cell 3C device
would possess the competitive advantages.

Automobiles are leading the practice of fuel cell vehicles globally in the
present stage; light duty vehicles and scooters are employed merely to test
the fuel-cell-vehicle movement in Europe and Japan. Vehicle practices, no
matter what kind of vehicle, are presided by local governments and
corporate to gain the information of performance and safety standard that
will serve as accordance when mapping out the technique standard. The
standardized platform for the industry’s product development can be,
therefore, in place.

With regard to the aspect of fuel cell automobiles, it is agreed that it’s
challenging for fuel cell automobile to gain the technology breakthrough.
Honestly speaking, Taiwan’s automobile companies do not have any
advantage in this field. It would be better for the domestic fuel cell
companies concentrating on the development of the electric bike, electric
scooter, and electric wheelchair etc. All of them are Taiwan’s inherent
niche products. And, if they can combine with fuel cell system and
hydrogen storage, then these products could be the next niche products.
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The main targets of Taiwan’s government’s hydrogen energy & fuel cell
policy include encouraging the vehicle companies to invest in fuel cell
fields and verifying the performance through demonstrations. Furthermore,
the government also concerns the issues of reducing costs, the
establishments of the standards, and the hydrogen energy surroundings. On
the other hand, Taiwan industry has the advantage of mass production on
scooter. Hence, it would be our niche market to connect it with the fuel cell
and hydrogen technology to create the new niche products. Thus, this
research will provide advice on current trend of hydrogen and fuel cell
industry and demonstration in order to put the government’s policy into
effect.

Limited by economic scale, Taiwan has no potential for developing
automobiles, but, however, it has sound industrial chain of scooters.
Taiwan government is now promoting the demonstration plan of fuel cell
scooters and 30 scooters is on the position for demonstration in 2010 to
evaluate the possible benefit results,. This program will collect and
analyze other countries’ existing practice reports for Taiwan’s reference.

Meanwhile, Taiwan Institute of Economic Research( TIER )will employ its

model that accesses strategies of economic, environment and energy (3E)
to analyze the prospective efficacy in Taiwan’s real GDP, trade terms,
export and import economy, related industries’ output, the cut in CO,
emission, and, last but not least, the overall development of fuel cell
scooter industry.
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