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Solicitation Status FY 2013 proposed $ FES  Point of Contact(s) 

Theoretical Research in Magnetic Fusion Energy Science Reviews completed; new awards 
on hold 

$4.5M/yr John Mandrekas 

Collaborative Research in Magnetic Fusion Energy 
Sciences on International Research Facilities 

Reviews completed; awards 
pending budget resolution 

$6M/yr Steve Eckstrand 

Laboratory Opportunities in Basic Plasma Science Reviews completed; new awards 
on hold 

$1.4M/yr Nirmol Podder 

Diagnostic Systems for Magnetic Fusion Energy Sciences Completed $3M/yr Francis Thio 

Collaborative Research in Magnetic Fusion Energy 
Sciences on the NSTX Upgrade  

Completed $1.7M/yr Steve Eckstrand 

High Energy Density Laboratory Plasma Science for Inertial 
Fusion Energy 

In process $5M/yr Ann Satsangi, Sean Finnegan 

NSF/DOE Partnership in Basic Plasma Science and 
Engineering 

In process $2M/yr Nirmol Podder, Ann Satsangi, 
Sean Finnegan 

SBIR/STTR  Phase I Completed TBD Depends on proposal area 

High-Energy-Density Laboratory Plasma Science In process $2M/yr Sean Finnegan, Ann Satsangi 

Office of Science Early Career Research Program In process TBD Depends on proposal area 

Research in Innovative Approaches to Fusion Energy 
Sciences  

To be issued Spring 2013 FY 2014 funding (TBD) Sam Barish 
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FY	  2013	  
Request	  

	  Facility	  OperaBons	  
	  	  	  DIII-‐D	  	   33,260	  
	  	  	  C-‐Mod	  	   7,848	  
	  	  	  NSTX	   29,393	  
	  	  	  Other,	  GPE,	  and	  GPP	   975	  
MIE:	  U.S.	  ContribuZons	  to	  ITER	  Project	  	   150,000	  
Fusion	  Material	  IrradiaZon	  Test	  StaZon	   0	  
Plasma	  Materials	  Test	  StaZon	   0	  
	  Total,	  Facility	  OperaBons	   221,476	  
	  Enabling	  R&D	  
	  	  	  Plasma	  Technology	   11,666	  
	  	  	  Advanced	  Design	   1,611	  
	  	  	  Materials	  Research	   9,371	  
	  Total,	  Enabling	  R&D	   	  	  	  	  	  22,648	  	  

	  Total,	  Fusion	  Energy	  Sciences	   398,324	  

FY 2013 President’s Budget Request for 
Fusion Energy Sciences 

Facility Operations and Enabling R&D 
(Budget Authority in thousands) 
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FY	  2013	  
Request	  

	  Science	  
	  	  	  DIII-‐D	  Research	   26,703	  
	  	  	  C-‐Mod	  Research	   8,396	  
	  	  	  InternaZonal	  Research	   8,946	  
	  	  	  DiagnosZcs	   3,519	  
	  	  	  Other	   9,193	  
	  	  	  NSTX	  Research	   16,836	  
	  	  	  Experimental	  Plasma	  Research	   10,500	  
	  	  	  HEDLP	   16,933	  
	  	  	  MST	  Research	   5,750	  
	  	  	  Theory	   20,836	  
	  	  	  SciDAC	   6,556	  
	  	  	  General	  Plasma	  Science	   13,151	  
	  	  	  SBIR/STTR	   6,881	  
	  Total,	  Science	  Research	   154,200	  

Science 
(Budget Authority in thousands)	  



  All SC program offices were given 47% of CR funding for the first six months 
of FY 2013 

•  Continuing Resolution funding = lowest of FY 2012 appropriated budget, 
Administration’s FY 2013 budget request, House mark, and Senate mark 

•  FES allocated funds so as to try to avoid irreversible impacts on programs  

  A conservative approach has been adopted until resolution of the FY 2013 
budget and the sequestration possibility 

•  Near end of FY 2012, program managers encouraged PI’s to save and carry over 
funds into FY 2013; no-cost extensions were granted for existing awards 

•  With solicitations for which proposals have been reviewed, renewal awards have been 
processed but brand-new awards have been put on hold 

•  FY 2014 budget roll-out (usually first Tuesday of February) has been delayed 
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The Experimental Plasma Research (EPR) Program provides data from small-scale 
experiments at universities and national laboratories to: 

  Help validate theoretical models and simulation codes to develop an experimentally-
validated predictive capability for magnetically-confined fusion plasmas 

  Test the theories and scale phenomena relevant burning plasma systems 

EPR emphasizes stellarators, spherical tori, field-reversed configurations, and spheromaks  

MFE Experimental Plasma Research (EPR) 
contributes to and benefits from burning plasma 
science 

Key science issues in EPR are: 

  Experimental tests of the advantages of quasisymmetry of the magnetic field for 
improved stellarator confinement (Helically Symmetric Experiment) 

  Fundamental experimental first test for determining feasibility of tokamak  operation 
with a full liquid-metal wall 
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  18 EPR projects partially support a total of 117 scientists, engineers, and technicians and 
45 graduate and undergraduate students 



•  Open to all labs and “non-labs.” 
•  All current ICC projects are eligible to compete for funding beginning in FY 

2014. 
•  Funding for all current EPR university grants is scheduled to end in FY 

2013. 
•  Support should be requested for up to three years.  
•  About $6.7M in FY 2014 funds are expected to be available to support non-

lab research.  
•  About $3.3M of FY 2014 funds are expected to be available to support lab 

research.  
•  Awards sizes are expected to range from $50K to $1700K per year. 
•  Letters of Intent are strongly encouraged. 
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Focus of Solicitation I 

Research on small-scale experiments in regimes of relevance to the FES mainline magnetic 
confinement and materials science efforts. 

Goal: 
 (1) generate sufficient experimental data to understand the underlying physics principles upon 
which concepts of toroidal confinement are based 
 (2) help validate theoretical models and simulation codes 

Proposers should: 
 (1) describe and justify the validation potential and range of applicability of the data that will be 
produced by their experiments, including references to specific theories and simulation codes 
 (2) discuss any partnerships they have established with theory and simulation groups.  

Proposers should describe how these data can be used to validate computational models to a 
sufficient degree of scientific fidelity to allow an assessment of the relevance of those concepts 
to future fusion energy systems. 
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Focus of Solicitation II 

Address problems that are critical to the tokamak concept, such as plasma disruption, heat 
loads on internal components, and operational and maintenance complexity.  Research that 
can best help deepen the scientific foundations of understanding and improve the tokamak 
concept is important. 

To prepare for the burning plasma era, FES small-scale experimental research should 
transition toward investigations and validations of the physical framework that will govern 
the dynamics and control of the self-organized burning-plasma state in future toroidally-
confined plasmas.  (The difference in physically-relevant plasma parameters between 
small-scale experiments and future burning plasma experiments is recognized.)   

High value is placed on the linkage between prediction and measurement for scientific 
leverage in testing the theories and scaling the phenomena that are relevant to future 
burning-plasma systems. 
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Focus of Solicitation III 

Key program issues include: 

      initiation and increase of plasma current 
    dissipation of plasma exhaust power 
    the plasma material interface 
    quasi-symmetric and three-dimensional shaping benefits to toroidal   

  confinement performance 
    reduction of anomalous transport 
    current drive and sustainment 
    particle balance and density control   

Proposals for research on the large fusion facilities (DIII-D, Alcator C-Mod, NSTX, and 
MST) are excluded. 

Proposals for research in Inertial Fusion Energy Sciences and High Energy Density 
Laboratory Plasmas are excluded.    
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Tentative Solicitation Dates  

  Issue “Date”  -  Late March, early April 2013 

  Letters of Intent* Due  -  Four weeks after issue date 

  Proposals Due  -  Five weeks after Letters of Intent due 

*Letters of Intent are strongly encouraged. 
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 EPR Portfolio – FY 2013 President’s Budget 
Stellarators  
Wisconsin (Anderson)    $1573K  
Wisconsin (Hegna)           236  
Auburn (Maurer)        540 
ORNL (Harris)         220  
                                                                                         2569 
Spherical Tori  
PPPL (Majeski)          1320  
Wisconsin (Fonck)        955  
ORNL (Maingi)                                     424  

          2699  
Compact Tori  
Washington (Jarboe)         709  
UC Davis, SNL (Hwang)         324  
Caltech (Bellan)                                                                 306  
PPPL (Cohen)                                      245  
PPPL (Belova)                                      181  
Swarthmore, NRL (Brown)         148 

           1913  
Tokamak Support  
Columbia (Navratil)         973  
Texas (Gentle)                                                                    254  

           1227 
Simulation  
Washington/Wisconsin/Utah State/        907  
NRL  

           
   

Off-Site University Support  
PPPL (Efthimion)              685K  

Early Career  
ORNL (Unterberg)                500 

	   	   	                      Total = $10,500K 	  

* Wendelstein 7-X  PPPL/ ORNL/ LANL project ($2500K) in International 
Research portfolio     



  DOE established the following goal for the Office of Science: 
•  Goal Statement: Prioritization of scientific facilities to ensure optimal benefit from Federal 

investments. By September 30, 2013, formulate a 10-year prioritization of scientific 
facilities across the Office of Science based on (1) the ability of the facility to contribute to 
world-leading science, (2) the readiness of the facility for construction, and (3) an 
estimated construction and operations cost of the facility.  

  SC therefore requested the Federal Advisory Committees for its six program 
offices to prioritize new facilities and upgrades according to two criteria: 

•  The ability of the facility to contribute to world-leading science in the next decade (2014 – 
2024)—Rank as: (a) absolutely central; (b) important; (c) lower priority; and (d) don’t know 
enough yet.  

•  The readiness of the facility for construction—Rank as: (a) ready to initiate construction; 
(b) significant scientific/engineering challenges to resolve before initiating construction; 
and (c) mission and technical requirements not yet fully defined. 

  To meet the compressed timetable, your final report is needed by March 22, 2013 
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 Sent to FESAC (and posted on the FESAC web page): 
•  DIII-D National Fusion Facility Upgrade 
•  Fusion Nuclear Science Facility (FNSF) 
•  Materials Facilities Initiative  
•  QUASi-Axisymmetric Research (QUASAR) Experiment  

 Comments: 
•  No implied priority among these four proposals, which are listed above 

alphabetically  
•  The number of proposals was intentionally kept small 
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  FES guidance to FESAC: 
•  FESAC may add to or subtract from the FES starting proposals; the final 

FESAC recommendations should be realistic and focused 
•  ITER (an international agreement) is not to be considered in this activity 
•  NSTX-Upgrade is already underway, hence also not to be considered 
•  Facilities whose cost is <$100M may be considered 
•  Coherent bundles of upgrades or of smaller facilities may be considered 

•  A FESAC meeting will likely be scheduled in mid-March to 
receive the subpanel’s report 

•  Sincere thanks to John Sarff (chair), Don Rej (vice chair), and the other 
members who have agreed to serve on this subpanel 
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Contributions to world-leading science Readiness for construction 
(b) Important 

This would be the world’s first stellarator 
designed on the basis of quasi-axisymmetry, 
allowing investigations of:  
•  operating limits 
•  neoclassical and turbulent transport reduction 
•  passive control of islands and instabilities 
•  power and particle exhaust 

(a) Ready to initiate construction 

Some components (3D coils, vacuum vessel, 
and toroidal field coils) have already been 
fabricated, and assembly has been 
demonstrated 



  This new list of prioritized science 
facilities will be the successor to 
Facilities for the Future of Science: A 
Twenty-Year Outlook (2003) 

  The 2003 report received has been 
highly visible. A number of the top 
ranked facilities have gone forward. 
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Facilities Subcommittee Members 
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•	  Harry	  McLean	  (LLNL)	  

•	  Jon	  Menard	  (PPPL)	  

•	  Juergen	  Rapp	  (ORNL)	  

•	  Don	  Rej	  (LANL),	  Vice	  Chair	  

•	  John	  Sarff	  (UW),	  Chair	  

•	  Dennis	  Whyte	  (MIT)	  

•	  MarZn	  Greenwald	  (MIT),	  ex	  officio	  

Good balance of expertise, institutions, lab/non-lab, participants in recent 
planning activities	  

•	  Rich	  Callis	  (GA)	  

•	  Ray	  Fonck	  (UW)	  

•	  Chuck	  Greenfield	  (GA)	  

•	  Chuck	  Kessel	  (PPPL)	  

•	  Steve	  Knowlton	  (Auburn)	  

•	  Rick	  Kurtz	  (PNNL)	  

•	  Mike	  Mauel	  (Columbia)	  

	  	  	  	  	  	  	  •	  Albert	  Opdenaker,	  ex	  officio	  



FESAC Priorities – Five Thrusts    

DRAFT REPORT OF THE FESAC SUBCOMMITTEE ON  
THE PRIORITIES OF THE MFES PROGRAM 

Five ReNeW thrusts represent highest priority science and have a critical 
timeliness to start and operate ITER successfully. 

   Control Transient Events in Burning Plasmas (Thrust 2) 
   Develop Predictive Models for Fusion Plasmas, Supported by Theory 

 and Challenged with Experimental Measurement (Thrust 6) 
   Unfold the Physics of Boundary Layer Plasmas (Thrust 9) 
   Decode and Advance the Science and Technology of Plasma-Surface 

 Interactions (Thrust 10) 
   Optimize Steady-State, Disruption-Free Toroidal Confinement using 3-D 

 Magnetic Shaping, and Emphasizing Quasi-Symmetry Principles 
 (Thrust 17) 
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Where we need to be in 10 years, 
in MFE 
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Elements	  of	  a	  vision	  for	  2022:	  

  ITER	  Research	  -‐	  The	  U.S.	  has	  a	  strong	  research	  team	  hihng	  the	  ground	  on	  a	  
completed	  ITER	  project	  in	  Cadarache.	  This	  team	  is	  capable	  of	  asserZng	  world	  
leadership	  in	  burning	  plasma	  science	  

  Fusion	  materials	  science	  -‐	  The	  U.S.	  has	  made	  strides	  in	  fusion	  materials	  science	  
and	  passed	  criZcal	  metrics	  in	  tokamak	  and	  ST	  operaZons	  with	  naZonal	  research	  
teams.	  It	  is	  prepared	  to	  move	  beyond	  conceptual	  design	  of	  a	  fusion	  nuclear	  
science	  facility	  

  Extend	  the	  reach	  of	  plasma	  control	  science	  and	  plasma-‐wall	  interacBons	  -‐	  U.S.	  
fusion	  research	  has	  successfully	  levered	  internaZonal	  research	  opportuniZes	  in	  
long	  pulse	  plasma	  control	  science,	  plasma-‐wall	  interacZons,	  and	  3-‐D	  physics.	  

  Validated	  predicBve	  capability-‐	  The	  U.S.	  is	  a	  world	  leader	  in	  integrated	  
computaZon,	  validated	  by	  experiments	  at	  universiZes	  and	  labs.	  Such	  
computaZon	  should	  be	  transformaZonal,	  as	  it	  must	  reduce	  the	  risks	  associated	  
with	  fusion	  development	  steps.	  


