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Development of SA Nuclear Industry :
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nuclear authority

* Fou

I point nuclear research and development program me.

Development & refinement of the SA's nuclear raw
materials

Promotion of nuclear power

Development & utilisation of nuclear technology
In industry, medicine, agriculture & for research

Basic research in support of above
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Development of Strategic Competence 1969 - 1989
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Two PWR Reactors at Koeberg
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SAFARI-1 RESEARCH REACTOR

Radioisotope production
NTP + iThemba LABS

55 countries, SA hospitals
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Vaalputs waste disposal site
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ZIMBABWE

Accelerator Facilities
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Staff : 285, 45 scientists
Post grads: 90
Trainees: 15




IThemba LABS - Faure
K = 200 Cyclotron + 5 MeV van de Graff Accelerator

Nuclear physics research
Materials research

Radionuclide production
Accelerator research and applications

Post graduate research and training
Technical in-service training

iIThemba LABS - Gauteng

6 MV EN Tandem Accelerator + lon Implanter

AMS + Materials Research

University of Pretoria

2 MV van de Graaf Accelerator
Radiation damage studies

NECSA
3 MV van de Graaf Accelerator
Small angle neutron scattering studies
RBS Spectrometry.
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IThemba PARTICLE THERAPY CENTRE
Facilities
Proton Therapy

Neutron Therapy
CT MRI Imaging and Diagnostic Facilities

30 bed hospital + patient support facility

World Class Centre
Treatment, Research and Training Facilities for Sou  th
African and African Communities and National and
International Partners

Personnel (Full time) : 41
Research staff 6
Operations physicists 2
Technical (Mechanical, E&IT) 4
Radiographers 5
Medical (Oncologist, Hospital Manager + nurses) 10
Support staff 14



Particles vs photons Comparative Biological Effect
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ENERGY NEEDS
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1. Global Warming

U.N. Secretary-General Ban Ki-Moon (R) and Rajendra
Pachauri, chairman of the IPCC, hold the IPCC repor t
on global warming in Valencia, Nove mber, 17, 2007.

warning of severe consequences of global warming
and urging governments to act to rein in greenhouse
gas emissions.
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Security of Supply??
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Factors Influencing the Proposed National Energy
Policy Direction

« Security and Safety of Energy supply and global cli mate
change

» Global resurgence of nuclear energy
« Government concern about greenhouse gas emissions
» Abundance of uranium in RSA and Southern Africa

« Uranium can therefore be used for fulfilling energy needs
and ensuring energy security

 RSAIs reinvesting in Electricity Generation Capaci  ty — An
opportunity to diversify primary energy sources exi sts
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“State of the Nation Address ”
09 February 2007

President Mbeki:

“..with regard to energy,
we will also expedite our
work to ensure greater
reliance on nuclear power
generation, natural gas
and the various forms of
renewable sources of
energy”
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Energy Scenarios for South Africa

High economic growth (6%) 78 GW total power requirement
by 2025.
Lower economic growth (4%) means 57 GW by 2025

New energy build of 24 — 44 GW in total required by 2025
If 50% nuclear

between 12 and 22 GW additional nuclear power in SA by
2025.

Rob Adam, NECSA
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What would the world’s reaction be if 25 000 tons o
uranium was released into the atmosphere?

Answer: Absolutely no reaction because this
IS the amount of uranium that is released by
coal-fired fired power stations into the
atmosphere each year!
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If the nuclear industry did this it
would be shut down immediately!




Distribution of coal resources in SA

Cape Town Port Elizabeth



Drivers for investment in nuclear
Infrastructure in South Africa

Diversification from almost exclusive (90%-+) relian ce on coal leads to

decision to limit coal contribution to new build to 50%.
Geographic factors in Western Cape & Eastern Cape, i.e. no local coal or
hydro present and gas operation is very expensive, rule out other

baseload generation sources.

Costing over the 60 year life time of power station s in aworld that is
demanding reduction in release of carbon means nucl ear comes out
cheaper, even in other regions of SA.

Long term uranium price buoyancy means nuclear fuel ycle investment
IS attractive and may be needed to underpin securit y of supply.

Rob Adam, NECSA



Global Nuclear Generation

e Current 438 reactors/370GWe

e 30 reactors/22GWe under construction

» Additional announced programmes
No. of Reactors

Power (GWe)

China 30 32
India 16 12
Japan 11 15
S. Korea 8 10
Russia 46 37
* Regulatory and political hurdles impede nuclear
growth
WWW.Uic.com.au/reactors.htm
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Possible Nuclear Energy Scenario for South Africa

12 - 24 GW nuclear power in SA by 2025
4-6 new LWRs acquired by Eskom
24 PBMRs acquired by Eskom

Estimated cost: @ $2.5bn per GW Programme will cost  $30bn —
G$55bn.

Trajectory for Nuclear R&D:

Upper limit of 2500 tons U per annum required, so
enrichment not economical

PBMR Fuel manufacture
PBMR reactor
Waste management

Applications of radiation
Rob Adam, NECSA

& X
b-
g2 RF




State of Readiness

Ongoing NECSA work on fuel cycle

Skills Development initiative being undertaken
Business Case being finalised by Eskom
Uranium exploration and mining has increased

Techno-Economic studies still need to be conducted

Environment Impact Analysis to be conducted

Rob Adam, NECSA
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Strategic Interventions

Investment in New Nuclear Power Generation
Capacity

Investment in Nuclear R&D

Restarting of Uranium Beneficiation including
enrichment

New institutional arrangements

Rob Adam, NECSA



Pebble Bed Modular Reactor (PBMR)

5mm Grap hite layer

Coated particles imbedded
/ in Graphite Matrix

Dia. 60mm ¥’_‘_/ /Pyrol ytic Carbon soommm
/ Silicon Carhite Barrier Coating ssiooomm
- Inner Pyrolytic Carbon 4oi000mm

- Porous Carbon Buffer osiooom
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SA Uranium Resources

Rob Adam, NECSA

% i Themba
LABS




Planned Uranium Production in

South Africa
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Nuclear Fuel Cycle

There is an imminent, global shortage of both conve rsion
and enrichment capacity.

o Security of nuclear fuel supply is a matter of conc ern

« Conversion and enrichment therefore need to be care  fully

examined.

e Current global overcapacity in fuel manufacture may mean
that South Africa concentrates on PBMR fuel in the short
term.
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Skilled Resources?

Small number of very skilled resources exist
NECSA : 1700
PBMR
iIThemba LABS

But massive focused training and skills development programs
required.

Initiatives:
PBMR UK Nuclear Technology Education Consortium (NTEC)
ESKOM: Nuclear Engineering programs at Universiti  es
iThemba LABS, UWC, UniZul : MANUS
M. Science and Organisation of Nuclear Energy
NIPP  ARECSA
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HR Capacity??

PhD production profiles

PhD's/year/million of population

PhD production rates
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Existing
National
graduation
pipeline (2005)

Existing
National SET

pipeline (2005)

Required
National and
SET target
pipeline (2024)
X 5.0 increase

Senior certificate
with endorsement
~ 86 500/yr

HE graduation rates
~ 60 400/ yr

Hons ~ 23 000/yr

Masters ~ 8 000/yr

PhD’s ~ 1 200/yr

HG Maths and
Science ~
26 000/yr

SET graduation

rates -~

20 500/yr

Hons ~
3 200/yr

(incl. coursew ork)

Masters ~ 2 900/yr

PhD’s ~561/yr

Senior certificate
with
endorsement

~ 432500 /yr
HG Maths and
Science ~
130000 /yr

HE graduation
rates ~

302 000/ yr
SET graduation
rates ~

102 500/ yr

Hons ~
115000 /yr
Hons ~

16 000 /yr

Masters ~
40 000/yr
Masters ~
14 500/yr

PhD’s ~ 6000/yr
PhD’s ~ 2805/yr




Nuclear S&T Organisational Capacity???

Current Role Players
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LOTS OF WORK TO BE DONE — AND SOON |

BUT IF ALL (Industry, HEI's, Government, Journalist s, Earth Life)
PULL TOGETHER

We can

» achieve the best mix of safe and secure energy supply  required to
meet our future needs.

» develop the HR resources
» development of new technologies for national and g lobal needs

e undertake new research ++ +
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