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World population
and energy
demand growing

suggest strong
growth will
continue

50

P &

5
(=

W
o

billion tons of coal energy equivalent

12

World
population

| |
1900 2000

2100

g |
1900 1950

|
2000

|
2050

21

0
gr.
/9

e

O© JG02.188-2a

O

]

| IR

it



World Energy Consumption

Assuming that the
world population
stabilises at 10 Billion

World energy
consumption will
exceed the current
energy sources

Shortfall must be
supplied by
alternative sources
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Energy consumption

Assumes world population
stabilizes at 10 billian,
consuming at 2/3 U.5. 1985 rate
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Worl Ene'rgy Consumptlon
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World energy
consumption is
dominated by the use
of fossil fuels

The use of fossil fuels
poses serious
environmental problems
due to emission of
greenhouse gases to the
atmosphere




Global ' is happning

-.& _ Average temperature in the north
hemisphere at the surface

Global Warming e - e e
Is already 3 CO2 Con(ae_ntratlon
happening | e readings

Temperature
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There is evidence that | cores
the main cause of
recent global warming
IS atmospheric
pollution




; Global temperature
increases of 1-3
degrees is forecasted,
depending on the
global CO2 emissions,

Average global Combined
| temperature at (Natural and
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Sources of Energy in XXI

Muclszr Fission (Long term, High level
radioactive waste)

rFossil fuzls (Coal) (Green house gas
emissions and Global warming)

Renewables (Solar,Wind) (not suitable for
very Iarge energy demands peak power >>1GW)

'|.' -J

Nu¢lear Fusion (Safe & low level radioactive
rwaste no' atmosphenc pollution)
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Advantages of Fusion energy

Deuterium available for millions of years
Lithium (to produce Tritium) available for
thousands of years

No Greenhouse gases (CO, CO2) and no acid rain
(502, NO2)

Short life radioactivity (associated with plant activation)

No need for transport of activated materials

20th International Atomic Energy Agency, Fusion Energy Conference, Vilamoura, Portugal



Progress in fusion can
be compared with the
= computing power and
particle physics
accelerator energy

Present machines produce
significant fusion power
(TFTR 1L0MW in 1994) and
(JET 16MW in 1997)
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Present machines close to breakeven =

. s e el L

A e

¥ Present machines are
close to produce fusion
energy comparable with

Ignition
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Main tokamaks around the world

TFTR
JET (USA)
Tore Supra | Asdex-U Textor (European : JT-60U
ULl (France) (Germany) | (Germany) Union in (maé:hln DDA, (Japan)
the UK)
closed)
Plasma : Limiter Divertor Limiter Divertor Limiter Divertor Divertor
Configuration
Plasma Tritium : Negative
Specificity el [Rng=ten Surface Remote | Tritium ACt“.".a MI.-lD Neutral
Pulse Wall . . Stabilisation
Interactions | Handling Beams
Major radius 2.36 m 1.65m 1.75m 296 m | 248 m 1.67 m 3.45m
Toroidal field 45T 4T 2T 345T 52T 22T 44T
FC’L?‘:;";‘ 1.7MA | 16MA | 065MA | 7TMA |25MA| 35MA 5 MA
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Next step device (ITER) close to Ignition
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ITER (Next step device)

Central i ' ey, : _ .‘ R (m)

Solenoid

a (m)

aienket Mocuie || | flat-top length (s) | 2000

B, (T) 5.3

b (MA) 15(17)
g, 18 LS o Prus (MW) | 410

T T "y A\ overtor Paux (MW) | 40-90

weangomy a D - S Toscoomms | P, (MW) | 85
| ' | Q(Ps,s/Pin) | 10

Br: Bp 2.5%, 0.7

Vacuum Vessel

Cryostat

Toroidal Field
Coils
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:f'_ ITER WI|| be a nuclear machlne 1.5 x 102 neutrons/s
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Summary

Presently 2 options exist for large scale energy production in the
second half of XXI century:

Muclezr Fission (Long term, High level radioactive waste)

Fossil fuzls (Coal) (Green house gas emissions and global
warming)

Renewables cannot provide a solution for the global energy
problem

We need a 3rd option:
mbclgzitdusion (Safe & low level radioactive waste, no
.. atmospheric pollution)
Uy A o ..' : _"" o &
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