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Who is the US Burning Plasma

Organization (USBPO)?

« A community-based organization, supported by DOE FES, with a mission
to “Advance the scientific understanding of burning plasmas and ensure
the greatest benefit from a burning plasma experiment by coordinating
relevant U.S. fusion research with broad community participation.”

— Includes 10 topical groups that can consider and address science
and technology issues

 You can become a member* or sign up for our e-Newsletter* at
https://www.burningplasma.org (look for “Sign Up Forms”)

— Currently 457 members, mainly US researchers across the fusion
enterprise

« Also includes 41 non-voting associate members from the
international community

— Monthly e-Newsletter and occasional announcements reach 624
readers

» Disseminating information via e-News, web seminars, oral sessions at
APS-DPP

» Largest focus has been on preparations for a successful ITER that brings

back the results we need to progress toward fusion energy... “Membership
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THANK YOU to both Amanda and Oliver!

Congratulations to
Amanda on receiving

a 2020 Secretary of iy

Award!

®
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Amanda Hubbard has stepped down as
Deputy Director of the US Burning Plasma
Organization in order to devote more time
to her research. Amanda was instrumental
in the original formation of the USBPO,
serving as the first Council Vice Chair and
later as Council Chair, briefly as Deputy
Leader of the Integrated Scenarios topical
group, and finally as Deputy Director since
2011.

Professor Oliver Schmitz of the University
of Wisconsin has taken over as the new
Deputy Director of the USBPO. Oliver is
well known as one of the young leaders of
our field, and | am very happy that he has
agreed to bring his enthusiasm for and
expertise in burning plasma science to this
new role. | look forward to working closely
with Oliver in the coming years.
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The US Fusion Program is developing an
ambitious plan for fusion energy

i NAS A

DPP-CPP
FESAC
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Focusing of USBPO activities in the

CPP/FESAC LRP landscape

» The recent series of reports, culminating in the FESAC long-range plan,
identified several new facilities - which are potentially within the scope
of the USBPO?

— Working definition of “burning plasma” has been that most of the
plasma heating comes from fusion reactions... Q>5

— What are the criteria for consideration? Q>5¢ Anything that
contributes to the FPP missione FES funding?

— How could the USBPO conftribute?

« Activities for other programs could look a lot like those for ITER in the
early days of the USBPQO: Participation in scoping, design activities,
community outreach, development of physics basis...

 ITER is real and will be the first magnetically confined high-gain burning

plasma at reactor scale
It must remain our most immediate focus in the coming years

— There are well defined needs that the USBPO can help (and is helping)
to address...
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ITER — What’s urgent NOW (1)

 Participation in facility commissioning
— Already underway for several major systems
— Unrealized (so far) opportunity to gain experience in operating the first large
fusion facility
« Caveat: Opportunities to participate early would require long-term on-site
presence

 Building a culture of collaboration with the ITER Organization and our

fellow ITER Members

— International Tokamak Physics Activity (ITPA): Large US participation including
one outgoing topical group chair, one incoming chair, and two incoming co-
chairs

— ITER Science Fellows: 13 from US

— ITER Operations Network: Three from US

— ITER Project Associates: One from US

— Monaco Fellows: One from US (in outgoing group, none in incoming group)

— Continued US participation and leadership in ITER advisory committees, design
reviews,...
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ITER — What’s urgent NOW (2)

Issues under discussion in USBPO Research Committee

* (usually) annual ITER International School

— USBPO provides scholarships for US students and post-docs to attend
(16 identified in 2020)
— 2020 school in Aix-en-Provence postponed due to COVID-19
« USBPO planning to host next instance in the US; now probably in
2021
» Addressing urgent science topics to prepare for successful ITER
operation

« Building a centralized US ITER research team that can hit the ground
running and bring home an essential knowledge base for proceeding to
a Fusion Power Plant is recommended in the DPP-CPP and FESAC LRP

reports

agreement that such a Team should be formed sooner rather than later.
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The USBPO Research Committee has already laid the @
groundwork for identifying high priority physics tasks
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» ITER Organization released a list of 119 high priority tasks supporting the ITER Research Plan in late 2018
— Updated as ITER Technical Report in September 2020 (ITR-20-008)

» USBPO RC analyzed 2018 list and categorized tasks
— Identified 30 UST, 1 US1-2, and 42 US-2 tasks
— Working now to reconcile with updated version (will be publicized to community)
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US ITER Research Team Activities:
During construction and assembly (now)

USBPO

U.S. BURNING PLASMA ORGANIZATION

Provide information, outreach and advocacy to the US fusion program to ensure
broad participation by universities, industry, and laboratories

Provide support for US researchers to become active via ITER Science Fellowships,
ITER Project Associates, the ITER Operations Network, and new US-specific

programs, e.g. a young scientist secondment program

Provide coordination, starting today and continuing through the end of the ITER
research program and decommissioning targeted at bringing back all of the
intellectual property we are entitled to and need to move on to an FPP

Organize and train the US ITER Research Team via participation in present-day

facility operations and research

— Be prepared for US people to participate at all levels of the ITER Research
Program, including leadership roles

— Primarily entails research on DIII-D and NSTX-U, but could extend to related
activities on international facilities

Building experience and familiarity with working in a remote environment on
inter-national devices and through the COVID-19 protocols currently in place for
our domestic program

Represent the interests of the US fusion community within the broader group of

ITER Members

— Although the ITER Research Plan should support our needs, we collectively may
have priorities that are different than some of the other Members

2012-11822/10



US ITER Research Team Activities:
Science Program

- Starting now (some activities already in progress)

— Design and carry out experiments to address open issues for ITER operation

— Establish acfivity to serve data and modeling to/from existing devices
compatible with ITER’'s IMAS. Gain necessary experience working with the ITER
data model, to bridge existing knowledge to future needs and position the US
for success on ITER.

— To support pulse-design of ITER discharges, the US should adapt existing pulse-
simulation workflows to ITER data model and validate against existing devices

» As ITER operation begins and progresses

— US researchers participate both remotely and on-site at ITER

— Proposal and preparation of experiments on ITER

— Active participation in all scienfific activities during the ITER research phases,
including leading and participating in experimental teams, monitoring and
operating diagnostic systems, analyzing data, and reporting results via papers
and presentations

— The needs of early career personnel need to be accommodated, as ITER
becomes a US research device, with the expectation that they can build a
career around ITER

— Advocate for availability of leadership roles within the ITER research program to
US researchers
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US ITER Research Team Activities:
Engineering and Technology

» The first opportunity for US participation may be integrated
commissioning of the first power-plant scale fusion nuclear facility, now
scheduled to begin in March 2025

— Participation in preparation for these activities may be possible as
early as 2022 but would likely require participants to be seconded on
a long-term basis.

» The US Team should be tasked to include accessing the knowledge on
all systems (radiation hardened electronics, diagnostics, magnets,
cryoplant, vacuum pumps, fritium systems, etc.) in ITER.

» There is a particular need to involve nuclear licensing and technology
specialists, areas where the US fusion community currently has very
minimal experience.
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US ITER Research Team formation must not
leave the university community behind

Universities are the key source of an innovative workforce that
must be included in the ITER research team development

* Challenges for Universities to work at ITER
— Large enterprise appears challenging for academic freedom + visibility

— Student and early career projects in regulated environment with long time
scales and complicated decision making/intellectual ownership, formal
challenges

— Access points to start and sustain participation are unknown to many possible
participants
— Uncertainty in funding acquisition to start and sustain activities

* Measures to facilitate University involvement
— Entry point: support involvement in e.g. ITER Science Fellow / IPA roles or
membership in OpsNetwork

— Sustained research: support sustained research involvement that allows to
conduct thesis projects (5-6 years) in complex international environment

— Provide leadership opportunities: shape ITER research team such that match of
opportunities to skills is facilitated and enables to be involved

— Support with formal aspects of implementation and ownership/IP concerns
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The US Burning Plasma Organization
Looking to the future

 We will continue what we’ve been able to do well
— Informing FES and the community on burning plasma related topics
— Suggesting priorities for research supporting the ITER Research Plan
» Consider expanding the focus along with the proposed new initiatives
« Current topic of interest: US ITER Research Team

— As endorsed by the NAS Burning Plasma Report, the DPP-CPP, and the
FESAC long-range plan: “Ensure full engagement of the US fusion
community by forming an ITER research team that capitalizes on our
investment to access a high-gain plasma”

— Could grow out of the USBPO, but doesn’t have to (but even if it
doesn’t, the faces will probably look familiar)
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