
The 800-meter sample toroidal field conductor was 
transferred to a container ship at the port of Charleston, S.C., 
on May 28, 2014 for its voyage to La Spezia, Italy. 
Photo: US ITER

INSIDE:

ITER Site 
Progress

View from DOE

US ITER Systems 
Update

Hearing on 
Fusion Energy

Disruption 
Mitigation 
Team Reviews 
Progress

Engaging 
Industry, 
Universities 
and Labs

Central 
Solenoid 
Fabrication

Upcoming 
Events

US ITER Ships Over 30,000 Pounds 
of Magnet System Hardware
to Europe 

ITER is a unique international scientific 
partnership that aims to demonstrate 
industrial-scale fusion power in the 
world’s largest experimental tokamak. An 
unusual aspect of the project is the often 
long and intricate journey some hardware 
components take from manufacturing, 
through testing and ultimately to St.-
Paul-lez-Durance, France, where ITER 
is now under construction. The logistics 
and coordination are daunting, but 
ITER Members, including US ITER, are 
well prepared to face the challenge. US 
ITER worked closely with vendor High 
Performance Magnetics in Tallahassee, 
Fla., to complete fabrication and ship 800 
meters (approximately a half mile) of sample 
toroidal field magnet conductor to the 
port of Charleston, S.C. and then on to La 
Spezia, Italy, where the European conductor 
winding facility is located at ASG. Delivery 
to Italy occurred in late June. The first US 
deliveries of production conductor will 
begin this year and will continue through 
mid-2016. Continued on page 6

Continued on page 3
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The shipping procedures are exacting to ensure 
safe delivery of the conductor. The 800 meter 
sample conductor weighs in at about 30,000 
pounds, including its shipping crate.

From the Project Manager . . .
US ITER has had an eventful year packed with both challenges and successes! 
•  Five hardware systems are now in fabrication.
•  Two systems are delivering components to the ITER site. 
•  A House of Representatives Energy Subcommittee hearing on fusion (see an excerpt in this 

publication) was encouraging. 
•  Significant media attention (spurred by a cover article in The New Yorker) led to higher 

public project visibility. 
•  Major US ITER project assessments were conducted (DOE Office of Project Assessment 

plus multiple risk workshops). 
•  Important management developments at the ITER Organization are underway.



The first pillars of the Assembly Building are installed 
(October 2014). Photo: ITER Organization

The completed Cryostat Workshop (April 2014). Photo: ITER Organization

The 35-meter extension to the Headquarters Building was completed in 2014 
(October 2014). Photo: ITER Organization

Completing the 9,300 m² slab was the last phase of Tokamak Complex 
foundation work (September 2014). Photo: ITER Organization

(April 2014) Photo: ITER Organization
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View from DOE 
Perspectives from
Federal Project Director Bill Cahill

Looking back over the year, it 
is clear that major progress has 
been achieved on several fronts 
by the US ITER project.  The 
project invested significant effort 

this spring by conducting four risk assessment 
workshops. More than twenty subject matter experts 
participated in the workshops. Project staff listened 
to the feedback provided to them and took the 
third-party observations seriously. In particular, 
the workshops assisted the project in better 
understanding risks associated with fabrication. 
We also gained valuable perspective in assessing 
whether we have made appropriate adjustments to 
our risk mitigation plans to ensure that we are not 
overly optimistic in expected outcomes.

The project has entered a new phase, with several 
systems in full-scale fabrication. The first of five 
drain tanks for the tokamak cooling water system 
was completed in August with the balance on 
schedule for completion by the end of the year. 

Substantial investment has been made in General 
Atomics to stand up the central solenoid production 
line, and winding of the mock-up module began 
in August. The mock-up coil is critical for testing 
manufacturing processes used on the production 
line. In early September, the project delivered the 
first plant components from any Domestic Agency 
to the ITER site and has completed a number of 
additional deliveries for the steady state electrical 
network on schedule. 

The USIPO completed another successful assessment 
in August by the DOE Office of Project Assessment, 
under the guidance of Stephen W. Meador (then 
acting and now Director of OPA) and with the 
extensive participation of Michael Knotek, the 
Deputy Undersecretary for Science and Energy. The 
focus of the review was project management.

Finally, the project’s accomplishments in achieving 
FY14 Performance Plan milestones has been very 
good. Overall, US ITER is now deep into fabrication 
and we can actually see the horizon for completing 
several hardware contributions (toroidal field 
conductor and steady state electrical network 
components) in the next two years.
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We have achieved major progress with our hardware scope. Overall, eight deliveries of US hardware 
were completed in FY14, including the first toroidal field conductor deliveries from the US. The US 
became the first Domestic Agency to deliver plant components to the ITER site with the shipment of 
high voltage surge arresters in September; more steady state electrical components have been delivered 
since then. General Atomics is installing tooling stations for Central Solenoid fabrication and has begun 
winding a mock-up module. All five drain tanks needed for the tokamak cooling water systems will be 
completed in the next few months. For the vacuum system, 15 of 16 components for a test stand have 
been delivered to the ITER site.

Major progress was also achieved in Procurement Arrangements, with 87.5% of PAs signed as of 
November. Overall, the U.S. project is running as quickly as our constrained budget allows, with two-
thirds (by value) of US hardware systems in final design or beyond, and deliveries to Europe underway. 
About half of planned contracts, by value and number, were awarded by the close of FY14.

The US ITER team continues to make important contributions not only to US scope, but also to ITER 
Organization systems engineering and integration, and international project management practices. We 
also collaborate closely with other Domestic Agencies to resolve issues related to dependencies in R&D 
and manufacturing. The global team has matured considerably and worksite progress is quite visible. We 
look forward to another eventful year in 2015, as the international schedule is finalized and the tokamak 
complex rises from its foundation.

From the Project Manager 
Continued from page 1

— Ned Sauthoff
Project Manager, US ITER
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The division has made great progress over the course 
of FY14, advancing designs, completing fabrication 
actions, and interfacing with the ITER Organization.

Tokamak cooling water system staff continue to work 
with the IO and facilitate the system design, schedule 
development, and more recently, the outcome of a 
value engineering study to resolve the design changes 
necessary to address radioactive dose consequences in 
the cooling water. Drain tank fabrication is progressing 
steadily and the tanks are expected to begin shipment 
to the ITER site from Joseph Oat in Camden, N.J. in 
early 2015.

The ion cyclotron team is making outstanding progress 
on the testing of quartz-rod style center conductor 
insulators/supports.  Completed tests include high-
power (6 MW), high-voltage (40 kV), long-pulse (1 
hour) tests of 2 candidate straight transmission lines 
and high-voltage, long-pulse tests of three candidate 
gas barriers. A 50/50 hybrid power splitter has also 
been fabricated. The team is now busy preparing for an 
upcoming design review at the IO later this year.  They 
are also getting geared up for the building modifications 
at ORNL to accommodate larger test loops.

The electron cyclotron team continues to look at 
transmission line fabrication options for a “pull boring” 
technique that can be used by future fabricators.  The 
team is also addressing building gallery penetrations 
and performance criteria relative to fire codes. An 
intermediate final design review of 30% of the scope 
was completed.

In pellet fueling and disruption mitigation, the team 
has a prototype and testing underway of a massive 
gas injection valve and a pellet guide tube selector. 
The team is also improving the cryogenic freezing 
capability of the pellet extruder and is testing large 
diameter pellets and combination pellets of deuterium 
and neon. Long-term reliability tests of a tritium 
compatible piston pump are in process. Testing of 
massive pellet injection techniques was completed at 
DIII-D earlier this year. Preparations are also underway 
for a system-level design review of the disruption 
mitigation system with the IO.

The tokamak exhaust processing team continues with 
preliminary design activities.

The division has been engaged in extensive 
fabrication efforts in multiple areas, while continuing 
to advance design and coordinate efforts with the 
ITER organization.

The Magnets team had a busy year. An 800 meter 
dummy and a 100 meter active conductor were 
delivered to the European winding facility and 
work is concluding at High Performance Magnetics 
in Tallahassee, Fla. on an 800 meter production 
conductor for delivery in early 2015. Tooling stations 
for fabrication of the central solenoid modules 
are being installed and commissioned at General 
Atomics in Poway, Calif. and winding of the mock-
up module began in August. Design of the CS 
assembly tooling is also well underway. A contract 
has been awarded to Petersen, Inc. in Ogden, Utah, 
for fabrication of the lower key blocks. Procurement 
of the tie-plates is now in process.

The Steady State Electrical Network team successfully 
managed a large number of procurements, resulting 
in the delivery of the first plant components to the 
ITER site in early September. The next delivery and 
the largest delivery so far from any of the domestic 
agencies will be a high voltage transformer from 
Hyundai Heavy Industries, LLC in Ulsan, Korea.

The Diagnostics team now has all of its Procurement 
Arrangements signed. The team has also completed 
a final design review of the diverter residual gas 
analyzer sampling tube. A number of subcontracts 
have been awarded this year, including ones for the 
low field side reflectometer physics design, electron 
cyclotron emission design, toroidal interferometer/
polarimeter design and upper camera design.

The Vacuum team has successfully manufactured 
prototype tritium compatible roots and screw 
vacuum roughing pumps. Manufacture of the 
prototype tritium compatible cryogenic viscous 
compressor was completed at Major Tool and 
Machine, Indianapolis, Indiana. The pump is 
undergoing initial testing at ORNL before cryogenic 
testing at the Spallation Neutron Source. The team 
also completed a final design review of the Vacuum 
Auxiliary System (VAS) #01 scope and a preliminary 
design review of the VAS #02 scope.

US ITER Systems Update
Nuclear Systems Update
Hans Vogel, Division Director  

Non-Nuclear Systems Update
Graeme Murdoch, Division Director
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Hearing on Fusion Energy: The World’s Most Complex Energy Project
Excerpts from the Statement of Ned Sauthoff, Director, US ITER Project Office, Oak Ridge National Laboratory
Before the Subcommittee on Energy, Committee on Science, Space and Technology, US House of Representatives, July 11, 2014

Global Progress On The ITER Project

The ITER project has made substantial progress with 
•  Construction of buildings and infrastructure at the ITER site in southern France, mostly by the host Member, Europe, and 
•  Fabrication of hardware components and subsystems, mostly by the ITER national teams. 

In addition, the ITER team is now engaged in management reforms to improve the effectiveness of the integrated project 
team, which consists of the ITER Organization and seven national teams, known as Domestic Agencies.  The US DOE and the 
US ITER Project Office are both actively engaged in these management reforms.

Scientific, Technological And Management Challenges
As with any grand challenge in science and engineering, progress is paced by the magnitude of the scientific, technological, 
and management hurdles to be overcome and the technical, budgetary and management assets brought to bear on the 
challenges. 

The basic fusion sciences research program sponsored by the DOE and implemented at leading US universities, industry 
and national laboratories is of such strategic importance since it is key to addressing the scientific challenges that ITER will 
address. The basic research program is pivotal because it:

(a) advances burning plasma science and technology, contributing to the science and technology basis of ITER and acquiring 
accessible burning plasma knowledge in advance of ITER to enhance the research effectiveness of ITER, and
(b) positions the US to be a leader in burning plasma research topics, thus enabling the US to exploit its investment in ITER.

Closing Remarks
The ITER Project is making significant and measurable progress around the world. In the US, the ITER project is making good 
progress, constrained by funding. The US project team has been aggressively proactive in performance of systems engineering 
with the ITER Organization to define the requirements and interfaces for US systems, sufficiently to enable the US to proceed 
with acceptable risk to fabrication of the systems needed for the integrated systems test of the core tokamak and First Plasma. 

The US ITER schedule is driven by the international schedule for building construction and component assembly and 
installation. The present realistic US schedule does not meet the currently agreed ITER international schedule (first plasma 
in 2020, not later than 2021), but could meet a realistic ITER international schedule if the associated US funding profile is 
appropriated.  

Complete text available at: https://www.usiter.org/media/features/SauthoffJuly112014Testimony.pdf
 

On September 4, 2014, the US delivered 12 high voltage surge 
arresters to the ITER site; these are the first plant components 
of any kind delivered by a domestic agency. The components 
represent the first of many deliveries the US will complete 
for the facility’s steady state electrical network. Photo: ITER 
Organization

The first of four 61,000 gallon drain tanks nears completion at 
Joseph Oat in Camden, New Jersey. The US will also provide 
a fifth 30,000 gallon.  Shipment of tanks to the ITER site will 
begin in early 2015. Photo: US ITER

US delivers first plant components to ITER site
Drain tanks for the tokamak cooling water 
system nearing completion



Fourth stage toroidal field cabling of production conductor at 
New England Wire Technologies in Lisbon, NH. Photo: NEWT

“The coil of sample conductor is about 4 meters 
in diameter. It is stacked up like a Slinky and can 
actually move like a Slinky if we don’t secure it,” 
said Kevin Chan, a project engineer for the US ITER 
magnet systems.

The sample conductor, composed of copper strands 
which are not superconducting, was produced in 
order to qualify the conductor fabrication processes; 
the production conductor installed in the ITER 
tokamak will be composed of a mixture of copper 
and niobium-tin superconducting strands.

The 800-meter-long sample conductor is coiled like a giant 
Slinky inside a flipping fixture. Photo: US ITER.

The lift fixture, which is integral to the crate around 
the conductor, helps the conductor maintain 
its shape within the ITER requirement of +/-6 
millimeters. The US ITER team actually achieved an 
even tighter tolerance of +/-1.5 millimeters with the 
fixture design. The fixture also had to meet European 
standards for rigging and is CE, or Conformité 
Européenne, marked to indicate that requirements 
were met.

US ITER is using the US-based vendor TransProject, 
LLC, to handle shipping, as part of a project-wide 
logistics services agreement.

Europe is responsible for winding the final 
production conductor that will be installed in the 
ITER tokamak. The US ultimately will contribute 
more than 4 miles of toroidal field conductor, which 
is enough to wind a little more than one coil. China, 
the European Union, Japan, Korea and the Russian 
Federation also are supplying conductor.
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US ITER Ships Over 30,000 Pounds of 
Magnet System Hardware to Europe

  
     Continued from page 1 

Disruption Mitigation Team Reviews Progress
US ITER researchers based at the Department of Energy’s Oak 
Ridge National Laboratory are leading the development of a 
disruption mitigation system to reduce the effects of plasma 
disruptions on ITER. The US Domestic Agency for ITER signed 
a formal arrangement with the ITER Organization on July 29 for 
the work and during the week of September 8 the ITER Fuelling 
& Wall Conditioning Section leader, So Maruyama, paid a visit to 
Oak Ridge to assess US progress and plan for a design review of 
the ITER disruption mitigation technologies.

“I’m impressed,” said Maruyama after his visit to the disruption 
mitigation and pellet injection team at Oak Ridge. “Only a year 
or two ago these were rough ideas. Now we have real prototypes 
that are functioning and being tested, such as the massive gas 
injection valve and the pellet selector.”

“We have a very conservative and flexible approach to disruption 
mitigation on ITER,” said Larry Baylor, a distinguished scientist 

In Oak Ridge National Laboratory’s Pellet Lab, 
Larry Baylor (ORNL), So Maruyama (ITER 
Organization) and Steve Combs (ORNL) discuss 
pellet performance; the background screen shows 
an intact pellet that was shot at approximately 
260 meters per second through the pellet selector. 
Photo: US ITER
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Engaging US Industry, Universities and National Laboratories

As of September 2014, over $682M has been awarded to US industry and universities and obligated to DOE 
national laboratories in 43 states plus the District of Columbia. To complete its contributions to ITER, the 
project anticipates an estimated $800M in future contracts. Over 70% of US ITER project funding is being spent 
in the US. The latest US ITER procurements are highlighted on www.usiter.org/business.

For more information on doing business with US ITER, contact Jeff Geouque, geouquerj@ornl.gov, or 
Terri Cleveland, clevelandtd@ornl.gov.

US Industry and University Awards, and DOE Lab Funding:  ~$682M
 Data accurate through September 30, 2014  

Note: Data above does not reflect contracts awarded to US industry by the EU (>$55M).

in plasma technologies and applications at ORNL, “with 
different locations for material to be injected, different types of 
material, and different response times. We are also designing the 
system in a way that will allow for evolution of the mitigation 
technology.”

Two approaches have been developed to help control plasma 
disruptions: massive gas injection and shattered pellet injection. 
Both deliver material to the plasma within milliseconds. By 
injecting material into the plasma, ITER operators will be able 
to manage plasma energy in a way that lessens thermal loads 
and mechanical stresses on the plasma-facing components of the 
machine. The injected material can also inhibit the formation of 
runaway electrons, which occur when electrons are accelerated 
from the electric field in the plasma during a disruption.

“This is essential technology development for ITER,” noted 
Maruyama. “Oak Ridge is the expert on the pellet injector and 
has a long history of contributions to other machines such as 
JET, DIII-D and LHD.”
 

The guide tube selector test unit prototype has 
now been installed at the ORNL pellet lab for 
testing. The unit is designed to guide pellets 
to specific locations in the plasma. Photo: US 
ITER/ORNL



The central solenoid module fabrication building at General Atomics will house 11 workstations to support 
the manufacturing of seven modules. The workstation workflow is as follows: Receiving, winding, joint and 
terminal preparation, stack and join/helium penetration, reaction heat treatment, turn insulation, ground 
insulation, vacuum pressure impregnation, turn over, helium piping, final test and shipping. Multiple 
workstations have already been assembled at GA, and six more stations are on track for completion in 2015.

Tooling Stations Are Being Assembled at General Atomics 
Building the heartbeat of ITER

The reaction heat treatment furnace has 
been installed at GA and is undergoing 
testing. Photo: US ITER/GA

Automated insulation 
taping heads from Ridgway 
have been delivered to GA.
Photo: US ITER/GA

Winding of the mock-up coil began in August: At left, 
conductor is released from the de-spooler; at right, the 
view across the straightener towards the grit blasting 
unit. Photo: US ITER/GA

To Learn More . . .

For additional information about the ITER project,          
please go to www.usiter.org, www.iter.org, or
www.iter.org/newsline. 

This newsletter is published for stakeholders of US ITER, a United States Department of Energy Office of Science project consisting 
of hardware procurement; assignment of personnel to the ITER site; and funding for the US share of common expenses. The US 
ITER Project Office is managed by Oak Ridge National Laboratory with primary partners Princeton Plasma Physics Laboratory and 
Savannah River National Laboratory.

Upcoming Meetings and Conferences
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ITER Council Meeting, St. Paul-lez-Durance, France

Fusion Power Associates 35th Annual Meeting, Washington, DC, USA

AAAS Annual Meeting, San Jose, CA, USA

42nd IEEE International Conference on Plasma Science, Belek, Anyalya, Turkey

Symposium on Fusion Engineering (SOFE 2015), Austin, Texas, USA

57th Annual Meeting of the APS Division of Plasma Physics, Savannah, GA, USA

November 19–20, 2014
 

December 17, 2014

February 12 – 16, 2015

May 24 – 28, 2015

May 31 – June, 2015

November 16-20, 2015


