SUPERCONDUCTING PARTICLE ACCELERATOR FORUM OF THE AMERICAS

CAPITOL HILL BRIEFING

September 14, 2011

Rayburn House Office Building, Room 2325


BOX LUNCHES WILL BE AVAILABLE TO ALL ATTENDEES

“The Nation must continue strong support of superconducting particle accelerator R&D to advance scientific discoveries and establish a strong U.S. industrial base to support other Governmental and commercial applications”   


11:30-11:45: SPAFOA mission and objectives, “Accelerators for America’s Future” handout: Kenneth Olsen, President SPAFOA

11:45-12:00:  Industry issues (Foreign competition, American jobs): Anthony Favale, President Advanced Energy Systems

12:00-12:15: DOE SC outlook and perspectives: Dr. William Brinkman, Director Office of Science, U.S. Department of Energy 

[bookmark: _GoBack]12:15-1:00: Congressional representatives:
	
· Rep. Daniel Lipinski (D-IL)
· Dr. Bob Simon, Majority Staff Director, Senate Energy and Natural Resources Committee 
· Dan Byers, Majority Staff Director, Energy and Environment Subcommittee, House Science, Space, and technology Committee
· Mische Fisher, Science Staffer to Rep. Randy Holgren (R-IL)

1:00-1:10: Illinois Accelerator Research Center, Bob Kephart, Fermilab

1:10-1:25: Accelerator Driven Systems (ADS) for spent nuclear fuel: John C. Cochran, Senior Engineering Fellow, Raytheon Integrated Defense Systems

1:25-1:40: SCRF Accelerator Military Applications: Edward W. Pogue, Program Manager, Boeing Corporation

1:40-2:00: SPAFOA Member testimonials (5 min max each)
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Illinois Accelerator Research Center (IARC)



Robert Kephart

Fermilab











A partnership between Department of Energy and the State of Illinois to work encourage and enable Fermilab to work closely with industry and universities on Accelerator Technology Development and Accelerator Education

IARC:  What is it?
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Work with Industry, University, and Laboratory partners to promote the development of accelerator technology, projects, and applications

Promote the growth of high tech industry based on accelerator technology leading to new products and capabilities

Work with University partners to create an educational center for accelerator science and technology 

IARC Mission Statement
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A large new building is being built at Fermilab

The Office Technical & Education (OTE) building is part of the larger Illinois Accelerator Research Center 

OTE is fully funded at $ 20 M by a grant from the Illinois Dept of Commerce and Economic Opportunity (DCEO)       

DOE’s contribution to IARC is the site preparation, the refurbished CDF heavy assembly building            ( valued at $ 38 M ), and funds to outfit the completed IARC complex  

 In total the IARC physical plant will represent an investment of more than $ 60 M

IARC:  The investment

9/14/11

4

SPAFOA Wash DC











The contract is awarded and the DOE funded site preparation work has started. (utilities, parking lots, etc) 

 OTE building conceptual/engineering designs complete 

Out for bids in Oct 2011  (press release & groundbreaking)

Beneficial occupancy in summer 2013

Refurbished CDF heavy assembly building in ~ 2014

IARC funded by DCEO as a means for the lab to encourage new high tech industries in Illinois

IARC “Program” is under development, hence this announcement

We want (need) to set up a program that makes sense to Industrial partners…. so we plan to listen !



New Building Status
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IARC OTE Building
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Sloped/Tiered Seating

Fixed desks with power and wireless

Lecture Hall

175 person capacity



2-Story Lunch Room

Seating for 90 on 2 levels

Outdoor Dining area 











23,000 SF of Office Space (145 offices) 

3,900 SF New Lecture Hall

900 SF Executive Meeting Room

3,700 SF Light Tech Space

New Dining Area with cold food service

New 55-car parking

Interior connection to CDF  bldg
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New Office Technical & Education Building 











Opportunity to put substance behind the claim that HEP  is the developer/steward of accelerator technology within the Office of Science

Opportunity to function as a center for accelerator based projects   ( e.g. Project X, or other non-HEP Projects in the Office of Science, e.g. NGLS,FRIB)

Opportunity for Fermilab to become a National center for accelerator education

Opportunity to establish additional funding sources outside HEP or with industry develop IP

Opportunity to develop technologies that benefit society bringing recognition to HEP and FNAL

The Opportunity for Fermilab
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Fermilab has 

a world-leading accelerator engineering and scientific staff that have the potential to make an impact beyond the field of high-energy physics.  

core capabilities and infrastructure that are unique, and that could potentially be used in application beyond the field of high-energy physics. 

And will have the IARC physical plant in 2013-2014 

Industry can leverage these assets to create new accelerator based products and capabilities

The Opportunity for Industry
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New ideas in accelerator technology seem to die for three reasons 

Inadequate resources (financial or personnel) in industry, universities, or labs to demonstrate feasibility of an idea

During the transition from small scale technology demonstration to a commercial product

Lack of acceptance of the new technology by potential customers (ignorance or prejudice) that is cured only by large scale demonstrations

IARC can help fill these gaps

IARC Business Model (Gaps)
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IARC program is new territory for Fermilab

Even without a “formal” IARC program announcement there seems to be lots of interest in Industry

A great opportunity for both of us

But… a challenge to craft a successful program  

Will be developing the business model and listening to you so we get this part right…

Stay tuned
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Conclusion
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Accelerator Driven Systems (ADS)
for Spent Nuclear Fuel


Dr. Brandon Blackburn
Mr. John Cochran
Raytheon

Washington, DC

14 September, 2011
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Accelerator Driven Systems Overview

What problem does ADS address?

Future of nuclear energy is dependent on finding a viable solution to the storage and disposal of waste

Waste inventory 70,000MT by 2015; 120,000MT by the end of the current reactor license periods

How does ADS address the issue?

ADS processes utilize superconducting proton accelerators and a subcritical, fast-neutron “driven”  assembly for transmutation

Superconducting proton accelerators generate the intense source of fast neutrons through spallation of a liquid metal target

Nuclear waste placed in an intense neutron environment is transmuted into stable material or shorter-lived waste

ADS processes generate excess energy which can be sold to the grid
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ADS Concept of Operation



Protons
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Why Now?

Demand for clean sources of renewable energy is increasing

ADS development invests in infrastructure development by addressing the mounting burden of nuclear waste

70,000 metric tons by 2015; 120,000 metric tons over the life of today’s reactors

The reliability of superconducting accelerators has improved sufficiently to support ADS  transmutation processes

SNS (Spallation Neutron Source, Oakridge, TN) serves as an example of a high reliability (>90% availability) superconducting accelerator and neutron source

A consortium of industry, national laboratories and universities is prepared to meet the challenge
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IULT

Industrial University Laboratory 

Transmutation Consortium

Industrial, University, Laboratory Transmutation Consortium

Industrial Partners

Raytheon, Parsons, Areva, Advanced Energy Systems, Energy Solutions LLC

System engineering, nuclear construction, accelerator construction

Laboratory Partners

ANL, INL, JLAB, LANL, Fermilab 

Separation processes, accelerator design, fuel fabrication, reactor design

University Partners

MIT, Texas A&M, Yale, GWU, UM, UC Berkeley, Georgia Tech

Teaching facilities, cutting-edge research, future workforce
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Near Term IULT Mission for ADS

Update the roadmap study of the technical, and economical viability of ADS transmutation

Build on previous studies while supplementing with new technical information and expertise

ex: 1999 Roadmap for Developing Accelerator Transmutation  of Waste Technology (DOE/RW-0519)

Develop a system baseline

Outcome of the roadmap study is NOT a foregone conclusion

Solution is not pre-determined

Open to all types of technically sound ADS solutions

Welcome open discussion on the “hard” issues

Support ongoing scientific studies related to ADS technology in projects sponsored by DOE Office of Science and DOE Office of Nuclear Energy 
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Conclusions

Nuclear waste is mounting!  70,000 metric tons by 2015; 120,000 metric tons over the life of today’s reactors

Technologies exist to transmute our nuclear waste into benign forms

ADS provides an attractive, subcritical solution to the reduction of nuclear waste and generates power

Technology necessary for ADS success has improved dramatically since the 1990s

IULT Consortium brings together the right mix of collaborators to evaluate potential ADS solutions
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Transmutation Consortium

For Information on 

or to join the IULT

Contact:



Dr. Brandon Blackburn

brandon_w_blackburn@raytheon.com

Office: 208.932.0119

Cell:  978.995.2447
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Directed Energy Systems

BR&T Advanced Physics Applications



 

Free Electron Laser

Innovative Naval Prototype












             DES | BR&T | FEL-INP | 

Future Navy Will Use Multi-role Directed Energy 

Defense of fleet against sea-skimming missiles and high flying maneuvering missiles 

Protection of ships from tactical threats including small boat swarms and UAVs 

Improved sensory awareness 

Detection of airborne threats 

2
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FEL Uses Efficient SRF Accelerator to Drive FEL 

3



Source: George Neil – JLAB Open website











             DES | BR&T | FEL-INP | 

Free Electron Laser Has Unique Capabilities 

High laser power for missile defense engagements is enabled by the efficiency of re-circulated beam energy 

Efficient propagation of the laser through the maritime atmosphere is enabled by tuning the laser wavelength with the SRF accelerator  energy controls

24/7 battle readiness is enabled by the ultra-stable cryogenic temperature and the low power requirements for keep-alive current in the SRF accelerator

SRF powered FEL size and weight reduced by very high field gradients in SRF Accelerators 

4
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How Does SRF Powered FEL Compare With Conventional Copper Accelerator FEL 

SRF accelerators have extremely low wall resistance enabling high gradient operation at full CW duty factors

For a near IR FEL, a niobium cavity accelerator will use only half the power of a copper accelerator. 

The SRF uses a few liters of liquid Helium. The copper accelerator also would need several thousands of gallons of cooling water

SRF accelerators have CW electric field gradient  that is 5-10 times that of copper accelerators enabling system designs that are more compact by at least a factor of 2

The SRF accelerators have very large apertures that have low “wake-field” impedance compared to copper structures 

High gradient and Low wakes ensure SRF accelerator beam quality for efficient lasing and better scaling to high power

5











             DES | BR&T | FEL-INP | 

Superconducting Particle Accelerator  Research Areas

Ruggedized structures that are vibration and shock tolerant for compatibility with ship-board environment

Development of accelerator structures suitable for ampere class currents that are compatible with simpler and lower cost cryogenic plants 	

4-degree K cavities

High temperature SC cavities 

Development  of innovative cavity concepts for energy recovered operation at high current

6
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Ed Pogue

edward.w.pogue@boeing.com

(818) 914-8547
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Capitol Hill Briefing

Sept. 14, 2011

Ken Olsen, President, SPAFOA

www.spafoa.org













Briefing Theme

“The Nation must continue strong support of superconducting radio frequency (SCRF) particle accelerator R&D to advance scientific discoveries and establish a strong U.S. industrial base to support other governmental and global commercial applications”









SPAFOA Mission

Promote the industrialization of SCRF

accelerator technology in the US by:



Working with DOE, labs, and universities to integrate industry in RD&D as a partner (early tech transfer)

Promoting Government procurement policies that level the playing field for US suppliers (US jobs with US dollars)

Development a capability for industry to develop new applications for SCRF technology (growth businesses)











SPAFOA Background

Formed as a 501 (c) 6 not-for-profit DC Corporation in 2005 to support the International Linear Collider

Expanded mission to include other SCRF accelerator  programs in 2008 with the rescheduling of the ILC

Operating expenses totally paid by membership

27 current members in 12 states + 2 Canadian













Board of Directors

Ed Bonnema- Meyer Tool, Oak Lawn, IL

Tony Favale- Advanced Energy Systems, Medford, NY

Bruce Shelton- Parsons, Pasadena, CA

Todd Treado- Communications and Power Industries, Beverly, MA

John Urbin- Linde BOC Process Plants, Tulsa, OK











SPAFOA Activities

Conduct three member meetings/year at National Labs and universities

Capitol Hill briefing and meetings.

Liaison with key Government and Laboratory officials

Attend major DOE advisory committee meetings

Prepare “White Papers” on industrialization issues

Issue monthly newsletter to all members











SCRF Accelerator Progress

Superconducting radio frequency (SPRF) accelerators are the most powerful particle accelerators in the world today



Significant progress has been accomplished over the past five years in their power and reliability*



Other applications are emerging



*ILC milestone of 50% cavity yield at 35 MV/m was achieved thru international collaborations in 2010











SCRF Technology Evolution

Continuing Government support for advanced science SCRF accelerators will evolve into a high tech US growth industry for other applications:





    

                        

    



DISCOVERY SCIENCE

OTHER GOVERNMENT APPLICATIONS

COMMERCIAL ADOPTION











SCRF Industrialization Issues

Basic technology in well understood and in open literature, key is lower manufacturing cost and system reliability

Sustained Government funding will enable several DOE SC approved programs to complete on schedule *

Additional proposed projects will incorporate technology (i.e. Project X, APS, ALS, Cornell ERL, etc.) 

US industry must be fully integrated into these programs and compete on a level playing field 

Asian and European Labs are fully integrated with their industries



*Conservative market estimate for approved US DOE projects include over 500 superconducting cavities and 80 cryomodules through 2015 (CEBAF, FRIB, SNS, ATLAS & NSLS II)











Future Economic Potential

Advanced accelerator technology represents a high tech growth market for US industry

This market was addressed in detail during a DOE sponsored symposium and workshop, “Accelerators for America’s Future” in Nov. 2009 with over 300 attendees

User areas  of Energy, Environment, Medicine, Industrial Processing, Security and Defense, and Discovery Science were addressed 











Accelerators for America’s Future

Three day event: day 1 plenary symposium followed by 2 days of user working groups

Represented a significant investment in time and $ by OHEP

Focus on user needs to provide feedback to Government RD&D current and future programs

Next slides provided by Walter Henning, Associate Director, Argonne National Lab, used in keynote address to the SRF 2011 Conference in June 2011 















Conclusion

DOE SC mission is discovery science, therefore their accelerator R&D is focused on these programs. 

Reliable, cost effective accelerator technologies are the key to the success of these programs

US industry must be a true partner in the R&D activities with the labs for these programs to achieve success

This partnership will need to new markets and growth for industries that develop expertise in SCRF accelerator technology  













Recommendations

DOE should address its procurement policies to level the playing field and allow US industry to compete for upcoming procurements



DOE should continue the effort started with the “Accelerators for Americas Future” and form strategic alliances within Government and the private sector for key accelerator applications



R&D collaborations between labs and the private sector on accelerator technology will lead to a growth industry over the next decade.  (The Illinois Accelerator Research Center is a good start)
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a US Jobs Issue

Anthony J. Favale







Is the Playing Field Level?

The VAT tax issue

US Companies are mostly excluded from bidding on National and International Lab projects in Europe and Asia. 

Foreign companies are not excluded from bidding on US National Lab projects. 

















No US Firms Awarded XFEL Contracts by DESY



AES and Niowave/Roark were not even invited to bid on cavities.



No contract was awarded to either CPI or Wah Chang







What can DOE and National Labs do to Mitigate the Issue?

Exclude foreign companies from bidding A La Europe and Asia.

Impose the VAT tax on bids from Euro countries.

Be creative, either by adding language in the RFP’s or in the evaluation criteria for the benefit of the US government.







INDUSTRIALIZATION ISSUES

Value Added Tax Refunds: EU countries receive a refund of the 17% VAT tax when exporting hardware to America.

MOUs between National Labs and foreign laboratories must be structured to not provide a competitive advantage for future U.S. procurements.

Major new proposed experimental projects such as Project X at Fermilab should include an integral industrialization plan within all phases of the project.





What is all this Fuss About?





             US JOBS
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Trading Away the Stimulus

By Alan Tonelson :
and Kevin L. Kearns

WASHINGTON

HE trade figures from the

Commerce Department this

week aren’t pretty: despite

anemic economic growth, so

far this year America’s trade

deficit has hit $289 billion, compared

with $204 billion for the same period in
2009.

For many people, the trade deficit
seems unrelated to the nation’s contin-
ued economic crisis. But it is actually a
central reason why American growth
has lagged and President Obama’s
stimulus hasn’t led to a robust recov-
ery: since February 2009, the govern-
ment has injected $512 billion into the
American economy, but during roughly
the same period, the trade deficit leaked
about $602 billion out of it and into for-
eign markets.

Consequently, a successful recovery
strategy will require aggressive meas-
ures to reduce the trade deficit — in-
cluding new and expanded tariffs to en-
courage the sale of domestic goods over
imports and a serious reindustrializa-
tion policy to create the manufacturing
strength to exploit these new opportuni-
ties.

Advocates of traditional stimulus
measures, like increased government
spending or tax cuts, rely on recovery
maodels rooted in, respectively, the 1930s
and 1980s. Back then government stim-
ulus and tax cuts made sense, because
Americans spent almost all the new
money on domestically produced goods

Alan Tonelson, a fellow at the United
States Business and Industry Council, is
the author of “The Race to the Bottom.”
Kevin L. Kearns is the president of the
council, which is an association of small
manufacturers.

and services.

For the last few decades, though, our
growing trade deficit has undermined
the relationship between spending and
growth, Today Americans purchase so
many foreign-produced goods and serv-
ices that even large stimulus programs
produce virtually no new net growth or
employment at home,

Of course, trade deficits have sub-
tracted from American economic pros-
perity for decades. But until recently,

———

Why too many imports
are hurting the

economic recovery.
AR oh o U

that damage was masked by artificial
sources of growth, like the last decade’s
credit and housing bubbles. With these
phony economic engines gone, the trade
deficit’s impact has become painfully
clear.

President Obama’s pledge to double
exports in five years at least shows the
White House is aware of the problem.
But without greater reductions in im-
ports, even a doubling of exports would
fail to generate substantial net growth
or job increases,

It’s also true, as some claim, that the
rising personal saving rate could reduce
the trade deficit. Indeed, the deficit
dropped from July to August in part be-
cause American consumers saved more
and thus bought fewer foreign goods
and services. But increased saving cuts
both ways — consumers buy fewer do-
mestic goods and services, too. Higher
savings might bring down our trade def-
icit, but growth would still stagnate.

‘Fortunately, the government can take
other, more effective steps to reduce the

trade deficit. For starters, Congress anc
the president should allow Americar
victims of currency manipulation — pri.
marily industrial companies whose
prices are kept artificially high when
trade partners keep their currencies un-
der-valued — to obtain compensatory
tariffs against currency-subsidized im-
ports.

Second, “Buy American” require-
ments for federal procurement should
be expanded to cover all spending at ev-
ery level of government.

Also essential is a border tax to
counter foreign export rebates. In coun-
tries with value-added taxes, those lev-
ies are returned to producers when they
export their goods — which allows them
to lower their products’ prices in our
market. In response, we can ensure fair
competition in our home market by ap-
plying a tax equal to the rebate upon a
product’s entry to the American mar-
ket.

Finally, America needs more Sweep-
ing and proactive tariffs on foreign
goods and services that compete di-
rectly with existing and start-up domes-
tic producers. Opponents insist that sig-
nificant tariffs would increase interna-
tional trade tensions. Experience, how-
ever, suggests otherwise.

In 1971, President Richard Nixon set
unilateral tariffs against Japan, Germa-
ny and other countries that refused to
let their currencies rise in value, Far
from setting off a trade war, the tariffs
persuaded other countries to help rebal-
ance the world economy cooperatively.
There’s no reason the same thing
couldn’t happen today.

These steps would revolutionize
American trade policy. They would re-
quire suspending some international
trade obligations Washington has spent
years fighting for. But in such perilous
economic times, trade-policy conven-
tions can hardly remain sacrosanct.
Otherwise, imports will continue to sab-
otage the recovery. (]








Level the Playing Field
aUS Jobs Issue

Anthony J. Favale

=4





image3.emf
Illinois Accelerator  Research Center (IARC)


