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Presentation Outline

Organizational update
Worksite progress
Manufacturing progress
+ ITER “Value”: the U.S. investment

Y

R Y

: b - [ G R
SR X .

—_— - - e L

“ ~ i ';':.." .
— . oF T -

Fusion Power Associates, 7 December 2017



Organizational Update

2015-16: managing the need for change

. Integrated structure, clear decision-making processes
. Comprehensive integrated scientific/technical review
. Finalization of design for critical path components

. Delivery of updated resource-loaded schedule

. Promotion of ITER-wide project culture

. Strengthened risk management, systems engineering,

Central Integration Office

Participation
in the ITER
'l:roject

2016-17: external validation, performance to commitments

. External validation:

ITER Council Independent Review Group (April 2016)

Positive report, U.S. Secretary of Energy (May 2016)

ITER Council approval of overall project schedule and cost (November 2016)
Communication from European Commission Energy Directorate (June 2017)
External reviews: Risk Management (Apr. 2017); Interface Freezing (Sept. 2017)

. Fast-paced physical progress: successful delivery of all Project Milestones

Project remains on schedule, on budget (November 2017)

November 2017: reached 50 percent of “total construction work scope through First




Major assembly milestones
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Staged approach to DT plasma

Extensive interactions among IO and DAs to finalize revised baseline schedule proposal

v' Schedule and resource estimates through First Plasma (2025) consistent with Members’

budget constraints

v' Use of 4-stage approach through Deuterium-Tritium (2035) consistent with Members’ financial
and technical constraints

Construction Phase Operation Phase
End of Pre-Fusion
Start of Pre- End of Pre-Fusion Pre-Fusion Power Operation-II End of Pre-
EOFinished End of FusionPower PowerOperation-I  End of Power and Start of Pre-  Nuclear Fusion Power
First Plasma and Start of Assembly Operation-I and Start of Assembly Assembly  Operation-II Nuclear Shutdown Shutdownfor Operation
(FP) Assembly II I (SP) m m (TP) for Assembly IV AssemblyIV  (DT)
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Worksite Progress

S

The European Domestic Agency, Fusion for Energy,
has now completed 42 percent of work on site and
signed 74 percent of work contracts.
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Worksite Progress: Tokamak Complex

Work is presently ongoing
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Worksite Progress: Tokamak Complex
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Work5|te Progress Assembly Hall
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Work3|te Progress Cryos tat Workshop

November 2017
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Worksite Progress: Radiofrequency Heating
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Worksite Progress: Electrical Network
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orksite Progress: growth in workers
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Manufacturing Progress

| Total average component manufacturing through
| First Plasma is assessed to be 61% complete.
| [ i
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Who manufactures what?

Cryostat

Thermal shield

Py
o9,

Feeders (31)
> ":

*

Toroidal Field coils (18)

Vacuum vessel

Correction coils (18)

-

R b Central solenoid (6)
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Manufacturing Progress — United States _=
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Manufacturing Progress — United States _=

The U.S. completed its L -
35t and final shipment w8 *&&?q T
of components for the -2 1 TH M
steady state electrical
network in October.

The U.S. is contributing
75% of components for
the SSEN; Europe will |
contribute the remaining E '
25%.




The series production of poloidal field AC/DC converters is underway
in China, following the successful testing of the first prototype unit.




]
| The heaviest of ITER's ring magnets, poloidal field coil #6, is / /]

taking shape at the Chinese Institute of Plasma Physics ASIPP.




Manufacturlng Progress Europe




Manufacturlng Progress — Europe




Manufacturing Progress — India o




Manufacturlng Progress — Indla




Manufacturlng Progress Japan













Manufacturing Progress — Russia

Manufacture of 18 extensions for port subs (PSE) have
been subcontracted to a German company. PSE #12 is
shown being finalized.
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Manufacturing Progress — Russia
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ITER “Value”: Economic Benefits

Over € 8,5 billion in construction and fabrication contracts
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ITER “Value”: the U.S. Investment

The ITER Mission: a “burning plasma” at full scale

* Aunique opportunity fir research to experience the associated
phenomena and properties. For optimization

The Promise of Fusion Power

« Aclean, safe, and virtually unlimited energy source
10 /\ The ITER Cost Structure: highly leveraged, lowered risk
% . *  Unlike most other U.S. multinational engagements
« U.S. pays only 9.09% of ITER cost; Europe covers 45.46%

_ ITER __ g Nearly 90% of U.S. ITER Funding has remained in the U.S.
- PVOJECt Credibility as an International Partner in Big Science
/// 3 1 * No ITER Member capable of building ITER alone
\\.0',"/‘\ . _ ﬁ )+ Pooling of scientific expertise, industrial capabilities

:  An unprecedented model of constructive cooperation

Our commitment: to provide best “return on investment” to the U.S. and all ITER partners.




ITER “Value”: the U.S. investment

600+ contracts awarded to U.S. industry and universities and obligated to DOE national labs
in 44 states; 500+ direct jobs and 1100+ indirect jobs created or maintained per year.

otal: ~$942M

Another $55 million
awarded to U.S.

companies by other
ITER Members

About $145 million
paid to ITER for
design, construction,
and installation.

Fusion Power Associates, 7 December 2017



ITER “Value”: the U.S. Investment

Expanded industrial capacity and expertise

* Materials science, superconductors, robotics, cryogenics,
explosive metal forming, power electronics, etc.

Spin-off technologies that emerge from ITER
«  Ground-breaking science, cutting-edge engineering
«  Constant stream of technology innovation

— Example: General Atomics created the new EMALS
system for launching jets from U.S. aircraft carriers
based on expertise gained in fusion R&D.

Compare: ITER’s overall construction cost is in the
range of €20 billion.

*  Roughly $1 trillion spent on 3,400 deep water oil wells.
(Houston Chronicle, March 2017);

* Europe spends €1 billion per day on petroleum imports.

Fusion Power Associates, 7 December 2017 nggz
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R is moving forward!
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