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https://youtu.be/5Fb1G5cgCG4
https://youtu.be/5Fb1G5cgCG4

L es humains utilisent la moitié de la Terre
Villes 3%

Bois 9%

Cultures 12%
Nature 53%

Viande 24%

Source: The Breakthrough Institue
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http://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
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TerraWatt Heures
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Eco-modernisme

AN

COMODERNIST

MANIFESTO

(lire le manifeste en francais !)



http://www.ecomodernism.org/francais/
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Réacteurs a Eau Pressurisée &
conmementavec Candu

HITACHI

Aire d'étalement en
cas de fusion du coeur

Systéme d'évacuation de
la chaleur de I'enceinte

Réservoir d'eau

X
interne a I'enceinte 4 systemes de

shreté indépendants

e Westin ouse
AP1000 @ vestign

1. Fuel-handling Area 7. Reactor Vessel

2. Concrete Shield Building 8. Integrated Head Package

3. Steel Containment 9. Pressurizer

4. Passive Containment 10. Main Control Room
Cooling Water Tank 11. Feedwater Pumps

5. Steam Generators (2) 12. Turbine Generator

6. Reactor Coolant Pumps (4)

ROSATOM

VVER-1200






Crayon de combustible

'

Pastille

Assemblage de combustible



2 enceintes de
confinement

Générateur -
Pressuriseur ~ de.vapeur .:

Vapeur Eau

Mécanisme

barres de

contrble

Pompe
primaire

Pompe

Préchauffage

Pt N

Systéme de refroidissement
du réacteur

Systéme secondaire

10[

Générateur

Condenseur

refroidissement



Petits
Réacteurs
Modulaires

e
g lipipie
e TEe f2Ts

Westinghouse SMR

Pressurizer

Integration into reactor vessel
head eliminates the need for a
separate component

Steam Generator

Achieves a compact physical
envelope with an innovative
approach to steam separation

Reactor Coolant Pumps

Proven, horizontally-mounted
axial-flow pumps provide the
driving head for the reactor
coolant system while eliminating
the need for pump seal injection

Reactor Vessel Internals
Based on the AP1000® design,
the reactor vessel internals are
modified for the smaller
core and to provide
support for the internal
control drive
rod mechanisms

Reactor Core

Partial-height of the 17x17 fuel
assembly design used in the
AP1000® reactor

.Westinghouse

thebabcock&wilcoxcompany

NUSCALE
POWER
MODULE™

NATURAL
CIRCULATION
OF REACTOR
COOLANT
FLOW

(¥) CONDUCTION

Heat is transferred from
the primary coolant
through the walls of the
tubes in the steam
generator, heating the
water (secondary coolant)
inside them to turn it to
steam.

{#y CONVECTION

Energy from nuclear
reaction heats the
primary reactor coolant
causing it to rise by
convection and natural
buoyancy through the
riser, much like a chimney
effect.

4} GRAVITY

Colder (denser) primary
coolant “falls” to bottom
of reactor pressure vessel,
cycle continues.
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STEAM LINE
bn ad FEEDWATER LINE
CONTAINMENT VESSEL
\ REACTOR VESSEL
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\

STEAM GENERATOR

NUCLEAR CORE

© NuScale Power, LLC. All Rights |



La Fusion : ITER




Sources : gen-4.org, wikipédia

International EIIEI-I]EI

Steam
generator

| Barres
) de
conmande
p_— Turbine Generator
Cold plenum F
i Hot plenum * * Elect

Pompe
Control

| Usine 3
p—
Heat Sink
Réacteur "
fluide caloporteur pri
a I'heliurn S;'dr?fr:‘y
0 J (cold)
-

Molten Salt Reactor



https://www.gen-4.org/
https://fr.wikipedia.org/wiki/Forum_international_G%C3%A9n%C3%A9ration_IV
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ASTRID

La France


https://energieduthorium.fr/2012/11/28/peut-on-dire-thorium-en-public/p1160020/
https://energieduthorium.fr/2012/11/28/peut-on-dire-thorium-en-public/p1160020/

LES GENERATIONS DE REACTEURS NUCLEAIRES

Faisabilité

industiislle Déploiement Optimisation Durabilité
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(© Corinne Beurtey / CEA



Pourquoi le nucléaire est cher ?

COUT / MWH EPR FLAMANVILLE

Provisions pour Combustibles
stockage 5%

Invest.
maintenance
0,4%

3%

Frais
d'exploitation
16%

Risque

Annuités capital
76%

Danger

Source : http://negawatt.org



http://www.negawatt.org/telechargement/Rencontre_debat/130514_B.Dessus.pdf

dccelerated
®  neutron

uranium
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SeC

Temps apres la fission (échelle Iogarlthlmlque)

Protons

Uranium

Grand Produit

de Fission
Petit Produit

de Fission



https://youtu.be/3SuhgjgLf0E
https://youtu.be/3SuhgjgLf0E
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. General Fusion

Helion Energy
TWR
SuperCritical

NuScale

PB-FHR

National Ignition
ENHS

UPower

Thorenco

General Atomics

Tri Alpha
TPS MIFTI
EM2 and MHR

© 2015 Third Way. Free for re-use with attribution/link. Concept by Samuel Brinton. Infographic by Clare Jackson.

G4M

NumerEx

Z Machine

STAR
University of
Missouri

Hybrid SMR

. Starcore Nuclear

Integral MSR
SMART TAF

Fusion Reactor

Leadir-PS100 @ @ Videtronix P
i Fusi(():n RADIX
Gieniee Genter . Lawrenceville Plasma Physics
Westinghouse . ' Princeton Plasma Physics Laboratory
Lightbridge
X-Energy
ARC-100 :
DOE Next Gen.Lockheed Martin
HyperV @2 .SC-HTGR
L-ESSTAR ;
Reactor Design Types

@ cevsTAR

® Molten Salt Reactor
SmATHR @ @ ‘uisv
e @ Fluoride Salt-cooled High
o Temperature Reactor
LFTR @® Liquid Metal-cooled Fast Reactor
® High Temperature Gas Reactor
@® Pebble Bed Reactor
@ Nuclear Battery Reactor
Tracon @® Designs Advanced Nuclear Fuels
SMR-160
> ® Small Modular Reactor
NanoTritium
® [

[ ]

Super-Critical CO, Reactor

) third way

fresh thinking



TERRESTRIAL
ENERGY

Disconnect Solar

l Salt

Turbine Electric
Power

Coolant
Salt
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DOUBLURE EN ACIER

Unité coeur
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https://youtu.be/L17bCFpMZ5Q
https://youtu.be/L17bCFpMZ5Q




Ventialtion :

mOH-eX energy air chaude

®

Ventialtion :

Structure pour support & air froide

migration des assemblages de
combustible

Module de coeur

Réacteur a Sels Stables :
section du coeur

Echangeurs

de chaleur combustible

2m

Grille support
pour assemblages

Assemblage de -

2 modules : 300MWe 8 modules : 1200MWe





https://youtu.be/4iRF6pilm3s
https://youtu.be/4iRF6pilm3s




Un partenariat pour I'avenir




Pour en savoir plus

Energie du Thorium

Le thorium comme source d'énergie du futur
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Energie du Thorium
EnergieduTh
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