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The ITERN Prejest

ITER

A'multinational'scientific'collaboration
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Allarge-scale experiment'to demonstratem__
thefeasibility of fusion energy
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1950’s

Fusion research begins i
n earnest in the US, Euro
pe and Japan.

November 1985

At the Geneva Summit P4t |

Reagan and Secretary Ga!

Gorbatchev give a decisiv

e political push to an inter
national collaboration on f
usion “for the benefit of all
mankind”..

4 June 2005

The ITER Members unani
mously agree to build IT
ER on the site proposed
by Europe in southern Fr
ance.

August 2010
Construction work begins o
n the 42—hectare ITER Platf
orm.

December 2011

The Poloidal Coils Windin
g Facility is the first buildi
ng to be completed.

Today

16 buildings at various st
ages of construction; firs
t plant components insta
lled; first machine comp
onents delivered.




Storage Area 2 y/ o5 ...

Storage Area 3 e

Assembly Hall
1 (Under construction) Tokamak Complex

{Under construction)

5 4 ? < e, e A n =
| Cryostat Workshop e : '~ Tl S e
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i Resting on 493 seismic pads , the reinforced concrete “B2” slab bears the 440 000-ton Tokamak Complex.
' Concrete pouring on the 1st level of the Bioshield was completed on 20 Jan 2015. On the 2nd level, installa
tion of skirts, plates and reinforcements is ongoing.

e 1= i R - 2 = 'V e Ry = maa -
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The Assembly Hall

Before being integrated in the machine, the components will be prepared and
pre-assembled in this building (6000 m2/60 m high). The 730-ton roof was put

. in place on September 10-11, 2015. Cladding operations (mirror-like stainless
steel) are ongoing.

Too large to be transported by road, four of ITER’s six ring-shaped magnets (the poloidal fie
Id coils) will be assembled by Europe in this 12,000 m? facility. “White rooms” are currently b
eing equipped prior to the start of manufacturing operations (mockup) in the summer of 201
6.




First plant components installed

W ot |

Four US-procured 400 kV transformers have been positioned
on the ITER platform in May 2015. They are the first ITER plan
t components to be installed on site.

Who works for ITER?
10 Staff distribution by ITER Member

A
=y O

o - & ' - - = o

b 3 iy
The international staff of the ITER Organization (Central Team) comprises ~ 650 persons (35 count
An equivalent number of contractors and experts are directly working for ITER in Saint-Paul-lez-Dura

More than 2,000 specialists work ITER throughout the world.
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Geological Storage Options for CO,
1 Depleted oll and gas reservors

2 Usaef CO, in enhanced od recovery
3 Deep unusad saline water-saturated resenvoir rocks
4 Deep unmencable coal seams

$ Usecf CO, in enhanced coal bed methane recovery
6 Other suggested oplions (basalts. off shales, cavities)
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Shale gas
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A Compact Power House
How an underground small reactor works
(based on the example of the mPower reactor)

A small reactor ge ar less electricity than a conventional
nuclear reactor, h acity of up to 300 megawatts rather
if the individual modules can be
small reactors could be

x's mPower model,

existing light water reactor technology, engineers are
working on modern reactor types that use nuclear fuel more
eflectively and are cooled with, for example, lead or sodium.

Other planned small reactors

fox comparison
Manufacturer | Alome Toshiba TerraPower

Russi us

Areva

Trpe | SVBRIDO traveling wave
reactor

Coolant | lead-bismwth | sodium sadium
alloy

around I5meters (115feet)

Capacity | 100 MW 10 MW around
MW

Fuel | after sround p after up to
elements 30 ye 100 yea
changed
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Nuclear fusion startup gets Jeff Bezos backing,
won't be dropping any bombs

By posted May 5th 2011 8:01PM

Jeff Bezos Invests $19.5 Million in
General Fusion's Nuclear Technology

This is the fusion company that PopSti sad might save the world
By Cay Diow  Posted 05052011 ot 543 pm 25 Comments

Home-Brewed fusion Gentral Fusion's proof-of-concept device n the company's sustere
headquariers, in Burnaty. Britsh Coumbia JohnB. Camed!
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Helion Energy takes in $10.6M for fusion energy

Originally published July 7, 2015 at 9:44 pm

Redmond-based Helion Energy has raised $10.6 million,
according to a filing, to build a fusion engine that would create
power.

SECTION SPONSOR

By Rachel Lerman

Seattle Times business reporter
Helion Energy has raised $10.6 million in a new funding round to develop
technology that aims to create a fusion reactor to generate power.

The company disclosed the funds in a filing with the Securities and Exchange
Commission (SEC). Helion plans to raise more than $21 million total in the

continuing round.

Redmond-based Helion had previously received $5 million from the U.S.
Department of Energy and raised a $1.5 million round in August 2014 from Y
Combinator and Mithril Capital Management.

The company declined to comment on the latest funding round.

National Fusion Research Institute
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October 16, 2014

EMC2 Park Presented on Polywell
Fusion

enerqy. fusion future nuclear

Recent Experiments at EMC2
(EMC2 San Diego Facility)

wha

Talk Polywell has the slides for Jaeyoung Park talk on Energy
Matter Conversion Corporation (EMC2) research results Bussard
developed this EMC2 fusion design before his death.

* Time resolved hard x-ray measurement provide the first ever
direct and definitive confirmation of enhanced plasma confinement
in high B cusp, a theoretical conjecture made by Grad and his team
in 1950s.

* The enhanced electron confinement in high B cusp allows the
Polywell fusion concept to move forward to complete the proof-of-
principle test.

* If proven, Polywell device may become an attractive fusion
reactor due to the following attributes

- stable high pressure operation from cusp

- good electron confinement by high B cusp

- ion acceleration and confinement by electric fusion

Polywell will not work with a charged Magrid. This was proven by
Dr. Park and is currently being overlooked by analysts.

The actual key to viability is in the start-up cycle and having the
ability to drive the potential well. WB proof was the key to
considering adequate well depth. The next phase of testing would
pursue investigation of adequate well depth.

National Fusion Research Institute
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June 14, 2015

Tri Alpha Energy Enables Field

Reversed Plasma lasts for 5

milliseconds instead of 0.3

milliseconds and C3 prototype is G

operating
energy. fusion. future nuclear. physics, science, technology, trialpha energy

Tri Alpha team has revealed how fast ions, edge biasing, and other
improvements have enabled them to produce FRCs (Field Reverse
Configuration plasmas) lasting 5 milliseconds, a more than 10-fold
improvement in lifetime, and reduced heat loss. “They’re employing all
known techniques on a big, good-quality plasma,” Wurden says. “It shows
what you can do with several hundred million dollars.”

To achieve fusion gain—more energy out than heating pumped in—
researchers will have to make FRCs last for at least a second. Although
that feat seems a long way off, Santarius says Tri Alpha has shown a way
forward. “If they scale up size, energy confinement should go up,” he says.
Tri Alpha researchers are already working with an upgraded device, which
has differently oriented ion beams and more beam power. TAE Chief
Experimental Strategist Pr. Houyang Guo revealed during a plasma physics
seminar held at the University of Wisconsin—Madison College of
Engineering on April 29, 2013 that C-3 will be increased in size and heating
power, in order to achieve 100 milliseconds to 1 second confinement times.
He also confirmed the company has a staff of 150 people

National Fusion Research Institute 56
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