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Read the news....(last week)

Lockheed says makes breakthrough on
fusion energy project

neutral beam
injectors

blanket absorbs neutrons to breed
fuel and transfer heat to turbines
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This talk

Can we be smarter than ITER?
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Why fusion cannot work....

1. High energy needed to overcome Coulomb barrier

Coulomb potential

/

Approaching nucleus
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Why fusion cannot work....

2. Small cross-section o

4 Resonance
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Why fusion cannot work....

3. Coulomb collision

Technische Universiteit
e Eindhoven
University of Technology

/ Roger Jaspers / KIVI symposium / Eindhoven 30-10-2014 29/10/14 PAGE 14




Why fusion cannot work....

3. Coulomb collision
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...unless the energy is confined

- Keep energy in the system =2 confinement
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Burn Criterion

Heating Power (= Loss Power)
energy / energy confinement time

Fusion Power Z
nn,(oOvV)E, > Z = 37’;
%(Gv)Ea > Z
nTt, > <;i;;a
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Burn Criterion

Fusion Power > Heating Power
T2
nlt, > .Const.
(ov)
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Other fusion processes

Fusion Reaction Cross-Sections
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Intermediate Summary

« Confinement is needed
* nTtg criterion should be fulfilled
* Optimum temperature = 15 keV (165 million K)

« D-T fusion reaction by far the easiest
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A-neutronic fuel

Fusion Reaction Cross-Sections
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SHe + D >“He + p + 18.3 MeV
p+ 1B > 34He + 8.7 MeV

Pressure limit
Density lower > 5 x
Cross section lower > 5 x
Fusion power lower > 125!

(and losses unchanged....)

Unrealistic as first step.
First demonstrate D-T concept.
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Consequence

D-T fusion -
1. Tritium has to be bred (n+Li = He +T)
2. Neutron makes this reactor a nuclear facility
—> big facility...

Generic for all fusion concepts!
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‘Proven’ to work...: laser fusion
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Pellet

Technische Universiteit
Eindhoven
University of Technology

29/10/14 PAGE 26



‘Proven’ to work...: laser fusion

Laser efficiency 1 %
 NIF: 500 TW, 4 MJ laser - 400 MJ from grid
 Absorbed laser power <1 % - 20 kJ

« Max Fusion Power ~ 25 kJ - <10 kJ to grid.....

Pellet costs : 10.000$ > 0.1 $
Repetition: 1/week = 10/s

Smarter than ITER.....??7?
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‘Proven’ to work...: laser fusion
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‘commercially’ available...

 Fusor : electrostatic confinement

Sat Mar 3 10:41:30 PST 2007
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* Fusor : fundamental issues
* Grid losses - virtual grid
« Sustaining a Non-Maxwellian distribution
 Electron losses
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The best of two worlds...??

Magnetic target fusion
magnetic confinement
inertial confinement

Still to be demonstrated...
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The best of two worlds...??

Fusion — Fission Hybrid

Fusion: 17 MeV / neutron

Fission: 200 MeV / neutron

use neutron from fusion for fission !
—> No chain reaction

- 238 fissile

- Waste reduction (by 95 %)

- No ignition needed for Fusion
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Revival of Cold fusion...??

/;P " China's Angry Students

—
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Low energy nuclear reaction

" Fusion or
. lllusion?
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How two obscure

- The three miracles
- No radiation
- No neutrons ex“"mehe
- Why Coulomb barrier penetrated?

- Claim: E-CAT (Rossi): 1 MWh
- But....Secret
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Smaller is better ....(and cheaper)

P;.sion ~ P? X Volume ~ B* x Volume

P._..~Area

loss

—> Large machines
—> Larger magnetic fields

ITER: super conducting 2> B, ., — 15T
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Smaller is better ....(and cheaper)

But engineering constraints:

- Neutron stopping and tritium breeding
Tension in coils

Superconductivity

Maximum power loading

Maximum neutron loading
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Just another small problem....

Tritium Plant Building Systems Layout

e H=35m

* Release
point
elevation:
60 m

— Tokamak
building
height: 57 m
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Can we be smarter than ITER?

Sure, but...
« Easiest with D-T
 Neutron radiation
* Tritium production
- Nuclear device
- Big, expensive

Comparable to ITER

ITER is well ahead. Let’s first make that a success !
TU /e it
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Can we be smarter than ITER?
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