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PURPOSE OF THE DG{CUMENT

This document presents . policy framework within which p:i;=pecting, mining,
milling and use of nucle.:: naterials as well as the developi: =t and utilisation

of nuclear energy for pe.i.=ful purposes by South Africa shai take place.

VISION

Industrial and technolog: .+l leadership, to secure alternativ:: «nergy resources
for the future, through th. levelopment of a globally compeiiive infrastructure

and skills for the peacefu 1tilisation of Nuclear Energy and "=chnology.

SCOPE

The document covers 1 prospecting and mining of uraiium ore and any
other ores containing ni.. 2ar materials as well as the nuciear fuel cycle in its
entirety focusing on i applications of nuclear techiiogy for energy

generation.

This policy does not :yver non-energy related applicatons of nuclear

technology.
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Ministerial Foreword

This policy document represents the South African government’s vision for the
development of an extenswve nuclear energy programme -v ensuring that
Government's objective on the prospecting and mining of uranium ore and the
use of uranium (or other reievant nuclear materials) as a prmary resource of
energy must be regulatec and managed in a manner that wii' be for peaceful
purposes. The long term goal is to be self-sufficient in ai' aspects of the
nuclear fuel cycle where for each aspect, a feasibility study has been
conducted. As a point ¢ departure, South Africa has mor= than 20 years
experience of safe nuclear power plant operation and exper:ence in research,

development and use of nuclear related technology.

South Africa’s Koeberg Ni:clear Power station has accordec aur country the
opportunity of acquiring a wide spectrum of skills in siant operation,
radiological and environmental protection and radioactive waste management
amongst others. These skills will be very important in ensuring safe and
sustainable use of an extended nuclear energy programme 'or the benefit of
the country. In this extended programme NECSA will play = vital role as the
state’s body responsible o+ research and development in th« field of nuclear
energy. It will also be important to retain and develop speciaiist scientists to

ensure success of the proarammes.

This document clarifies th= main objectives and lays down t~¢ principles that
will guide Government's 'sion for an extended nuclear erergy programme.
Above all, the principles ~f safety, the protection of the =~vironment and
peaceful uses must be hianlighted. It will be necessary to :mplement new
structures and mechanisms in order to ensure successful imnlementation of
this Policy. The envisager development of nuclear fuel cvcie activities are
major challenges but thes< are not insurmountable. This is » very ambitious
undertaking but | am conficient that with the contribution of 'he South African

collective the vision is sur=f within reach.



STAATSKOERANT, 12 DESEMBEH 2008

No. 3169%

7

The important role of nuclear energy in mitigating climate change by reducing
greenhouse gas emissions deserves special mentioning. Today it is known
that nuclear power s one of the least carbon niensive generating
technologies and the significant annual savings of carbor: dioxide emissions
brought about by the world’s nuclear power stations cannot be denied. When
considering the emissions from the full lifé cycle, nuclear power produces only
a tiny fraction of greenriouse gases when compared to fossil fuels. As we go
into the future our naton and the world at large face energy and related
environmental challenges. Qur country needs an energy portfolio that can

positively assist us in meeting these challenges.

Ms B.P. Sonjica
Minister
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A. NUCLEAR ENERGY P 1ICY FRAMEWORK
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Concerns over increcses in the price of coal, reserve «xnaustion and global
warming, partly as 1 result of greenhouse gas :missions and other
atmospheric polluta <, necessitate a departure from e over-reliance on

electricity generated *»m coal.

The White Paper «: Energy Policy calls for the actievement of energy
security through the .iversification of primary energy sources. Further, South
Africa’s electricity ge:wration capacity has to be increased significantly in the
next few decades t. ‘acilitate economic growth and social progress, while
remaining sensitive . climate change. This presenis an opportunity to
promote diversity ir. orimary energy sources, consigering that the use of
nuclear energy is increasingly being recognised woricdwide as one of the
strategies to mitigate :;reenhouse gas emissions and gicbal warming, since it
is an important low caroon emission source of electricity jeneration compared

to fossit fuels.

South Africa also possesses sizeable uranium reserves «nd has an extensive
uranium mining indusi'y, making the country one of the .mportant producers
of uranium in the woiic. The presence of this primary eriergy source in South

Africa is a key elemerr of security of energy supply nationally.

The geographical posiiioning of South Africa and limite: resources in certain
areas makes nuclea: energy a viable alternative ¢ coal for electricity
generation on a larj: scale. Nuclear energy is attractive for a number of

reasons amongst wh11 are the following:

= South Afric has sizeable uranium (and oirer potential nuclear
material) r--»2rves and a vibrant mining indust

= The extra:ton of uranium ore does no: oresent any major
challenges

= Value addiicn in the form of beneficiation o° .ranium ore and the
implementaton of a strong nuclear energy programme would lead

to job creai.:n and the further development of = skilled workforce.

G08-119604—B
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A solid regulatory framework, which would facilitate: a structured

development of 'n~ nuclear sector, already exists ir South Africa.

» South Africa’s ~~n-proliferation credentials, policv and legislative
framework allow: for the pursuit of a peaceful “uclear energy
programme cons:stent with national and internatiorz nuclear non-
proliferation oblizations.

« Low carbon emiss:ons based on full life cycle and <ianificant role in
achieving clean ai- by avoiding polluting emissions 2s compared to
fossil fuels.

» The availability ~ safer more efficient new gereration nuclear

power technolog:es.

» Available energv resources for bulk electricity generation.

The White Paper on Energ Policy (1998) also states that “>overnment will
ensure that decisions tc -onstruct new nuclear power siairons are taken
within the context of an imiagrated energy policy planning process with due
consideration given to ai’ -elevant legislation and the process subject to
structured participation a~:* consultation with all stakeholcers”. This policy
provision has in the meantime been taken over by pressing =nergy security
challenges and although '+ Department of Minerals and E~argy published
the “Integrated Energy Pla- ior the Republic of South Africa” ‘9 March 2003)
it only indicated that investgations into nuclear options as = future energy
source should continue. “ased on Government's fundameral position on
diversification of energy r=<nurces to ensure security of supniv, Nuclear is a
viable energy resource fo- nase load electricity productior -~ the areas of
South Africa that have nc ~lternative energy resources that ~an be used for
base load power. With res:ard to public consultation on the ~onstruction of
new nuclear power statior« new legislation promulgated since :he 1998 White
Paper on Energy Policy makes provision for such consultztion during the
Environmental Impact Assessment process and the Nuciear Installation
Licensing process.
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3. International Sit..:
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e anticipated that suppliers, . .inufacturers and
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licy Objectives

iment aims to achieve the follow: . ; objectives:

ar energy as an important eleci: ity supply option
shment of a national industria  apability for the

2 and construction of nuclear enc: .y systems;

' 2 necessary governance structu: -« for an extended

cramme;

ework for safe and secure ut:ii=ation of nuclear

environmental impact;

«2 country's national programi:.. of social and

ation, growth and development;
ms o develop, promote, suppoi. :nhance, sustain

lear energy sector in South Afric:
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* Attainment of 7obal leadership and self-suffic:ency in the nuclear

energy sector i ‘he long term;

* Exercise contr- aver un-processed uranium ore inr export purposes

for the benefit »* *he South African economy;

» Establishing ot ™

echanisms to ensure the availariiity of land (nuclear

sites) for future -:iclear power generation;

» Allow for the pa::cipation of public entities in the uranium value chain;

* Promoting ener::-
* Improvement
advancement ¢’ 5

s RedUCtlon Of g?‘(\m

security for South Africa;
the quality of human life and to support the
cience and technology;

nhouse gas emissions; and

e Skills development related to nuclear energy.

5. Existing Nuclea-

The Minister of Mine
governance of the
Minister's authority ¢
Minister also regulate

in the Nuclear Energy *+

Energy Governance Framework

5 and Energy is the responsible ne Minister for the

tear industry and related mat~:s. Apart from the
- radioactive waste and irradiai=»d nuclear fuel, the
natters regarding nuclear non-p'~feration as set out
ot

5.1 White Paper on Enargy Policy (1998)

Nuclear energy polic:
approved by Governri«:
the policy options
government also enc: -
energy carriers. In te:
long-term contributio:
economy and, seconc’
be optimised. This Nu:
White Paper. Some ¢

s guided by the White Paper > Energy Policy as

1t at the end of 1998, where it wa< retained as one of

electricity generation. As par of national policy

‘aged a diversity of both supply =sources and primary

-5 of the White Paper Governmenr' will investigate the

wclear power can make to t"¢ country’s energy

how the existing nuclear indust i~ infrastructure can

~ar Energy Policy outlines the vicinn envisaged in the

“1e main policy objectives relate t “ecisions regarding

10
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possible new nucles power stations, the managemen of radioactive waste,
safety monitoring «° the nuclear industry, effectiverices and adequacy of
regulatory oversigh: and a review of bodies associzied with the nuclear

industry.

5.2 Nuclear Energy Aact, 1999 (Act No. 46 of 1999)

The Nuclear Energy ~ct provides for the following:

» Establishmer:: of the South African Nuclear Eneiyy Corporation wholly
owned by the State with its main function being to undertake and
promote resea:ch and development in the fielo 5t nuclear energy and
radiation scierice and technology

» Ministerial responsibility for the implementatior: «nd application of the
Safeguards Agreement entered into by the Republic and the
International Atomic Energy Agency (IAEA) 1 fulfilment of South
Africa’s obligations under the Nuclear Non-Proliteration Treaty and any
additional proiccols.

» Ministerial auinority to regulate the acquisitior and possession of
nuclear material and related equipment in consuitation with the South
African Council for the Non-proliferation of Weapons of Mass
Destruction, .- order to comply with the internatiznal obligations of the
Repubitic.

» Ministerial athority over the managemen: and discarding of

radioactive waste and the storage of irradiated ruclear fuel.

5.3 National Nuclea+ Regulator Act, 1999 (Act No. 47 of 1999)

This Act establishes ine National Nuclear Regulator. "ne main object of the
Regulator is to provide for the protection of persons, property and
environment agains: nuclear damage through the es:ablishment of safety

standards and regu:aiory practices.
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5.4 Radioactive Waste #anagement Policy and Strategy '2005)

South Africa (2005) estarishes a national radioactive wasi= nolicy framework
setting out the princini>s for management. It further orovides for the

necessary managemen- s'ructures for radioactive waste management.

5.5 Secondary Governance Instruments

Other secondary legislatnn that govern nuclear energy "-:ated matters are
the Hazardous Substances Act, 1973 (Act No. 15 o '973), the Non-
Proliferation of Weaponr- f Mass Destruction Act, 1993 (£ No. 87 of 1993),
the Mine Health & Safe' Act (Act No. 29 of 1996), the Mir=:al and Petroleum
Resources Developmen: Act, (Act No. 28 of 2077, the National
Environmental Management Act (Act No. 107 of 1998), the "/ ational Water Act
(Act No. 36 of 1998),the: Zlectricity Regulation Act, 2006 -t No. 4 of 2006)
and the National Energ =egulator Act, 2004 (Act No. 40 ¢* 204).

6. Current Profile ¢’ the South African Nuclear =nergy

Programme

6.1 Uranium exploratin~ and mining

South African private se~1or companies currently mine anc - ~port uranium ore
without appreciable levei- of beneficiation. Due to a high »i::e increase there
has been increased ir‘~-est in the exploration and mini« of uranium ore,
however without any arreciable increase in the beneficiai~n of uranium ore

concentrates.
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6.2 South African ~uclear Energy Corporation, Limined

The South Africar: ~uclear Energy Corporation (NECC-A) was established as
a public company terms of the Nuclear Energy .., 1999 (Act No. 46 of
1999) and is whol:. >wned by the State. The main fu::.tions of NECSA are to
undertake and prooiote research and developmer: n the field of nuclear
energy and radiai..1 sciences and technology; to .i..cess source material,
special nuclear :.terial and restricted material ::d to co-operate with
persons in matt: . falling within these function: Apart from its main
operations at Peli::caba, including the SAFARI rese&i cn reactor, NECSA also
operates the Vaaii«i7s National Radioactive Waste D:snosal Facility presently
licensed to receiv: iow & intermediate radioactive -vuste. South Africa has
technical expertis- on nuclear technology at NECS/ including expertise on
uranium conversic. and enrichment remaining fron  -outh Africa’s previous

nuclear weapons . gramme.

6.3 Eskom Holdiriy;s Limited

Eskom is the owi:r and operator of the Koeberg ~uclear Power Station.
Construction of K:i-:nerg's two reactors commenced i+ 1976 under a turn-key
contract and they :.ve operated safely in the more ini:n 20 years since their
commissioning in =84 and 1985 respectively. Koeue:g supplies 1800 MWe
to the national gric «when both reactors are operating =: full power contributing
approximately 6% f South Africa's electricity. Wit:- nost of South Africa’s
electricity genera:i:i; stations situated on the highv=id coal fields, Koeberg
provides a necess...y anchor for the electricity trans: ::ssion network. South
Africa’s expertisc with respect to the manag=ment, operation and

maintenance of nuciear power plants resides in Eskorn
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6.4 Pebble Bed Modular Seactor (Pty) Limited

The PBMR Company < developing a fuel manufacturing plant and a
demonstration high temnerature gas cooled reactor, whic s a low power
output reactor designec toward meeting Generation ‘\' requirements,

applicable to both electricity generation and process heat applications.

6.5 National Nuclear Regulator

The National Nuclear Regulator (NNR) was establishec n terms of the
National Nuclear Reguiator Act, 1999 (Act No. 47 of ~999). The main
objectives of the NNR are to provide for safety standards and regulatory
practices for protection o nersons, property and the environment from nuclear
damage; to exercise regulatory control related to safetv over the siting,
design, construction, noeration, manufacture of component parts,
decontamination, decommissioning and closure of nuclear installations; to
exercise regulatory contro: over vessels propelled by nuclea: nower or having
radioactive material on beard which is capable of causing r«ctear damage; to
exercise regulatory contrr: over other actions to which the N*R Act applies; to
provide assurance of ccmiliance and to ensure that provisons for nuclear
emergency planning are ' place. For purposes of the NN= Act the NNR is
also the national competent authority in connection witt e International
Atomic Energy Agency’s "egulations for the Safe Transpor of Radioactive
Material.
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7. Policy principles for Nuclear Energy use in =outh Africa

The Government’s vis:n for nuclear energy shall be gu.:2d by the following

principles:

P1. Nuclear Energy sl be used as part of South Afric:- - diversification of

primary energy sourc:: and to ensure security of energy -...pply.

P2. Nuclear Energy s~ all contribute to economic grow:n1 and technology
development in Sou: Africa through investment in infr=s.ructure, creation of

fobs and the further a-.2lopment of skilled workers.

P3. Nuclear Energy s:all form part of South Africa’s :irategy to mitigate

climate change.

P4. All activities unde:i::ken in pursuit of nuclear energy -nall be in a manner

that takes the enviro:isinental impact into account.

P5. All Nuclear ene+,v sector activities shall take ...ce within a legal

regulatory framewo: zonsistent with international b= ¢ practice.

P6. Nuclear energy -1all be used only for peacef.. purposes and in

conformity with natior..+ and international legal obligatior:- .ind commitments.

P7. In pursuing a ri:iional nuclear energy programm: here shall be full
commitment to ens.re that nuclear and radiation -afety receives the
highest priority to provide for the protection of perso: = property and the

environment.

P8. South Africa sl endeavour to use uranius:: resources in a
sustainable manner :-ough the recognition of the thre.. nterdependent and
mutually reinforcing .lars of sustainable developme . namely economic

development, social i2velopment and environmental -otection. To the

15
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extent possible technc:jies chosen for Nuclear Power

that allow for optimur

recycled uranium.

P9. Government st »

stilisation of uranium resources -

encourage the developme

institutional arrange+=nts and thereby ensure the de

resources competent '~ discharge the responsibility of

infrastructure.

P10. South Africa sha: strive to acquire technology kn

enable design, develc~1ent, construction and marketin

reactor and fuel cycle -stems. To this end an industr;=

the nuclear sector she He developed as appropriate, ta-

scale of the national - 1rammes. Technology transfer

any procurement of nu 2ar and related equipment.

P11. All facets of th:

appropriate safegua--s and security measures in ¢ ormity with South

uclear energy sector shall alw

Africa’s international ¢ - jations.

P12. Government she

the use of nuclear tec~

global nuclear energy

P13. Government sh.:

safeguard the

Sovr

Property rights and -

P14. Government sha

inform the public abot

P15. Government will

support the technolc

implementation of this

support research, developmer

logy. Government shall also suyp -

hnology innovation programmes

out in place effective mechani-
African nuclear energy ir-

~ovalive technology designs.

reate programmes to stimulate |

“1e nuclear energy programme.

“:sure that adequate funding will

development nitiatives that .

-ilicy. Although the Nuclear Ener.

“1nt shall be those

Iluding the use of

of appropriate

opment of human

“anaging a nuclear

-how and skills to
f its own nuclear
support base for

7 into account the

~all be optimised in

-3 be subjected to

and innovation in

rt participation in

s to protect and

astry Intellectual

lic awareness and

made available to
essential to the

Solicy aims for the

16
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development of = globally competitive infrastiucture price support
mechanisms can = implemented to enable the onu.ng operations of key

technologies.

P16. Government srall endeavour to implement a iicet approach to power
reactor procuremeri; which is needed to optimise the .;:dustrialization process

and ensure econoiiv of scale.

17
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8. Responsibilities

8.1 Government

Government shall be responrsible for:

v Vv

vV V.V V ¥V ¥V V VY V

YV V VYV

Overall Policy Making r=garding nuclear energy

Establishing and imple-~=nting a legal framework

Establishing the requir=~ Operational and Regulatory Bocies

Ensuring Cooperative iovernance

Ensuring Coordination - Nuclear Activities at national lev«

Fulfilling Obligations ir t2rms of international agreements

Ensuring adequate na:»nal competence and capacity

Ensuring Implementatir of this Policy

Supporting technology ~velopment

Arranging internationa: a1d regional cooperation

Approving Investment 'ans of State Owned Enterprises n terms of
achieving the goals of s policy

Facilitating foreign government engagements and investn:=nt
Supporting the expans:~ of the local nuclear manufactur:« industry
Ensuring the required ~~mpetency and skills base for a ~cal nuclear
industry

Acquiring and managir:: strategic uranium stockpiles

Ensuring that cost calci:ations for nuclear power shall be ::ised on the
full nuclear fuet cycle, -luding decommissioning and de~tamination

as well as waste dispos .

Where necessary amendmer:« to existing legislation will be m: -« to ensure

alignment with the Policy Obje-ves.



il 1]

STAATSKOERANT, 12 DESEMBER 2008

No. 31685 21

8.2 Regulatory Bodies

Regulatory bodies snai* be responsible for the efficieri. and cost-effective
enforcement of compiiance with legal requirements and internationally
benchmarked regulaicry requirements as well as oJrovide advice to

Government as approyrate.

8.3 Operators

Operators shall be resgonsible for fulfilling all regulatory : =quirements and for
ensuring that decisiori- are taken within the confines ¢: inis Policy and any

applicable legislation

8.4 investors

Investment funding to ::nplement the nuclear energy prog: smme envisaged by
this policy shall be rrom government and public entiies. Private sector

investment will also b promoted in all aspects of the nuci=ar fuel cycle.



il |

22 No. 31695 GOVERNMENT GAZETTE, 12 DECEMBE* 2008

9. International Cooperation

Nuclear activities take piace within the framework of the Treaty on the Non-
Proliferation of Nuclear Weapons (NPT) and other internatinnal obligations
and commitments. National Obligations in this recard include a
Comprehensive Safeguaras Agreement with the Internationa. Atomic Energy
Agency (IAEA) and an Additional Protocol. South Africa shet ~ontinue 1o fulfil
all its multilateral obligations and commitments uncs the relevant

international non-proliferat:inn instruments.

When planning and promoting research, development and utilisation of
nuclear energy for peaceful purposes, Government wil -ooperate and
collaborate internationaliv within the constraint of prote:tng intellectual

properly in its national proa-amme.

10. Bilateral Cooperation

With due regard to its international legal obligations and ¢mitments and
national legistation, South Africa shall pursue bilateral coope: =tion with other
states:
& that have relevant nuclear programmes from which &-uth Africa can
learn from or may benafit from
o that have nuclear orogrammes from which South “frica requires
technology, materiai »+ equipment transfer
o that present export opportunities for South African nucl- =~ services and
manufactured goods

20
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11. Multilateral Cuoperation and Africa Regicnal Cooperation

South Africa shall p..:.ue multilateral cooperation on n....ear energy in terms
of the national polic. ipproach to multilateral institutici <. taking into account
international aobligains arising from treaties and siner legally binding
instruments. The (G.vernment recognises the Internauonal Atomic Energy
Agency (IAEA) as th: ‘eading multilateral institution resoonsible for promoting

the peaceful uses of " .clear energy.

In accordance witt e African Nuclear-Weapons-F - -Zone Treaty (also
known as the Trea:- »f Pelindaba) opened for signa:i.i2 on 11 April 1996,
South Africa will hus: the Treaty’s African Commissiv. on Nuclear Energy
(AFCONE) once the " -eaty enters into force. The Con:ission is the Treaty's
mechanism to ensur:: :ompliance with the obligations ¢ .::tained in the Treaty,
which includes the -:.couragement and promotion of :gional, sub-regional
programmes and iniernational co-operation in the pescaful uses of nuclear
science and technoioyy. The hosting of the Commissi.i1 is a demonstration
of South Africa’'s .:mmitment to the Treaty and 1= promotion of it’s

obligations and unde:: akings.

South Africa will ac:-.-:ly seek to promote uranium ber=i:ciation on a regional

basis.
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B. NUCLEAR ENERGY GOVERNANCE FRAMEWORK

12. Institutional Arrangements

The following institutional 2rrangements are considered necessary for the

implementation of this policy.

Executive nationa’ coordination.

An organisatior for nuclear energy R&D and Innovation
coordination.

An organisatior fur electricity generation from nucle=+ power.

A national nucles- regulator.

A national nroclear architectural engineerinc.  component
manufacturing an< construction capability.

A national radica~tive waste management agency.

However, with the impleme~:ation of this policy, and as the inc:=try develops,

it may be appropriate to adji'=* these institutional arrangements =z zcordingly.

12.1 National Nuclear Energy Executive Coordination Committee

The multi-faceted nature ~' nuclear fuel cycle activities n:«:essitates the

formation of a coordination ~:>mmittee at Executive (Cabinet) :«vel, which will

ensure coordination of act~ns and alignment of all action: with national

policies and legislation.

A National Nuclear Energy Zxecutive Coordination Commiti=<  which shall

ensure implementation ana = -ercise oversight over all aspects ~f this nuclear

energy policy implementati~ shall be formed, appropriately =:-uctured and

funded.



il 1]

> "AATSKOERANT, 12 DESEMBER 2708 No. 31695

25

12.2 National Nucle=: Research, Development and Irinovation

Government shall n:azintain one national organisation .« the coordination of
nuclear energy research, development and innovatior. :n South Africa and
perform these functions within the provisions of the Nucicar Energy Act, 1999
(Act 46 of 1999). G of the functions of the national -rganisation will be to

stimulate nuclear related research at universities and w:tun the private sector.

NECSA shall serve a: the anchor for nuclear energy ‘esearch, development

and innovation in Scuin Africa.

12.3 National Nuclear Power Generation Organisation

It is necessary to crezi2 certainty in the nuclear energy sector so that there is
no doubt as to who = mandated to fulfil certain roles i+ varticular ownership,

operation and mainteriance of nuclear power plants.

Eskom shall be the :+:«in owner and operator of nuclear .ower plants in South
Africa. Ownership o- "uclear power plants may also laxe the form of Public
Private Partnerships with Eskom retaining the controllii:; shareholding as the

Public sector player.

12.4 National Nucles: Regulator

The National Nuclea: Regulator shall remain responsibie for the protection of
persons, property anc the environment through the esizblishment of safety
standards and regula:.cry practices, regulatory control uver the siting, design,
construction, operatio: . manufacture of component pari:= decommissioning &
decontamination anc security of nuclear instaliations :id regulatory control

over other actions to which the NNR Act applies.
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12.5 National Nuclear Architectural Capability

South Africa lacks a national nuclear architectural capabii'v and do not have
a coordinated nationa' approach for integrating Goverrment and Private

Sector initiatives.

To fulfii Government's ntent of developing a national -apacity to supply
nuclear equipment arc nuclear reactors, a national r:lear architectural
engineering, compone’* manufacturing and constructior zapability will be
established. This wil' nclude the ability to design, manufacture, market,
commercialise, sell ar« axport nuclear energy systems x services. Private

sector participation will »» encouraged.

12.6 National Radioactive Waste Management Agency :NRWMA)

In terms of the Radicsartive Waste Management Policv ind Strategy, the
NRWMA shall be resnconsible for the Management o' -adioactive waste

disposal on a national hasis.

24



i 1]

3 TAATSKOERANT, 12 DESEMBER 2006

13. Nuclear Fuel Cycle

In order to implemen: = sustainable nuclear programms and obtain all the
potential economic ber=fits South Africa shall endeavc.: to implement, or

obtain interests in, the zomplete nuclear fuel cycle as foiiows:

13.1 Uranium Mining &s.d Milling

Although South Africa = 5" in terms of uranium resource: in the world, the
country ranked 11" ir. isrms of production in 2005. Trus is mainly due to
existing infrastructure v concentration of ores as wel as a lag between
response to the increas«d uranium price and renewed in« &stment in uranium
exploration and mining There has been an upsurge in .ranium exploration
and there is now a riz=d to increase capacity of urari:n ore processing

{calcining).

Government shall ens:..:: that the exploitation of our mi:::al resources and
the securing of a lor.. term supply of these resource: 's balanced in a
sustainable fashion, be:i-:ng in mind the country’s own ne«us and the creation
of a viable market for ..:al investors. In addition, gover :::.ent shall actively
promote investment in . anium exploration and mining, -«:d in very specific
instances shall make «riv2stments in these industries, as & way of ensuring

security of nuclear fuel s.oply for South Africa.
The South African Nuc:«.:r Energy Corporation (NECSA) =1l be encouraged

to participate in the u::iium value chain, beneficiation +areof and will be

responsible for storing o _iranium supplies acquired by the =rate.

25
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13.2 Uranium Conversian

In order to achieve the sion of this policy, South Africa ~ need to invest in

world class conversior azilities.

Government, through *~:=CSA, shall undertake and leag e development of
uranium conversion cagabilities as part of the benet:ation of uranium.

Private sector participat:~n in the conversion process will »¢ promoted.

13.3 Uranium Enrichment

South Africa had an e~~chment plant but this was shut :own in the 1990's
and subsequently dismantled. Although there is presently no uranium
enrichment infrastructurs: or economically proven technoloa:cal capabilities in
South Africa, Governm=nt's intention is to investigate the -~-establishment of
a uranium enrichment ~apacity as part of uranium bene':~:ation for peaceful

purposes.

Government, through ~=CSA, shall investigate the viabi:+ of developing its
own uranium enrichme::: capabilities and will simultaneo:.</v actively seek to
obtain access to estaniished uranium enrichment prog-smmes to ensure

security of supply.

13.4 Fuel Fabrication

The South African facit for nuclear fuel fabrication for 1t water reactors

was shutdown in the '230s and dismantied. PBMR ic - the process of

establishing a pebble fus manufacturing facility at Pelinda: .= It is recognised
there is currently suff-nt capacity and diversity of 1 i-lear fuel supply
globally for conventior:: nuclear reactors. However, = part of uranium

beneficiation and the st-=2gic intent of building a globally ~mpetitive nuclear
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fuel cycle industr. :nd securing the supply chain, >outh Africa will have to

develop a plan for 'i:e development of a fuel fabricatior: capacity.

Government, through NECSA shall design a strategy (0 develop nuclear fuel
fabrication capabiiiiies. Government will in the intervering period actively seek

to obtain access 1o =stablished fuel fabrication progra:nmes to ensure security

of supply.

13.5 Used (Irradiated) Nuclear Fuel and Radioactive Waste Management

In 2005 Government approved the Radioactive Wzsie Management Policy
and Strategy for >outh Africa. The strategy talks to management of
radioactive waste oi: a national scale. Legislation givir:g effect to the policy is

being developed.

Radioactive Waste ncluding used nuclear fuel shall »e managed in terms of

the radioactive wasie management policy and strateg:

13.6 Reprocessiniy of Used (Irradiated) Fuel anc Recycling of Fissile
Materials

In order to fully impiement the principles of the radioactive waste management
policy and meet e objective of sustainability, the reprocessing of used
nuclear fuel and ecycling of fissile materials for ‘e-use will have to be

considered.
Government, through NECSA, shall investigate the viability of building an

indigenous reprocessing facility. In the short-term Souir Africa shall make use

of existing commercial reprocessing facilities in other .-cuntries.
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13.7 Implementation Considarations

In investigating the feasibi* of expanding South Africa’s ~uclear energy
programme and in implem=nting any phases of the nuclos fuel cycle,
government will consider ar~ =larify the responsibilities of all roie players and
identify the challenges involvod.

Timeframes will be allocate: o the completion of all activities, ~~ases and be

monitored by the Executive - ~ordination Committee.

14. Nuclear Reactor Cor:struction and Operation

South Africa has a declared ntention to pursue a Pressurised *» ater Reactor
(PWR) Programme and a natonally developed Pebble Bed Moaular Reactor
Programme subject to th< success of the first demorsiration unit.
Government, through Eskor: is taking the lead in respect of ‘he extensive
PWR programme to substanially diversify the generation baz+ and reduce
overall carbon emissions. “-overnment, through the PBMF “ompany, is
focused on the electricity ~~d process heat applications ¢ 2ebble Bed

technology.

Government’s intention is 3 use the opportunity creair by these
programmes to establish ¢ ~wodern nuclear technology ind:stry including
manufacturing and construcinn capabilities as well as services n particular,
where viable, the conventior:= nuclear build programme must *» associated
with technology transfer, & investment programme and tr- building of
institutional capacity to estabish a national industrial capability " the design,

manufacture and constructior ~f nuclear energy systems.
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Implementation Guideiine towards Achieving Nationai Objectives

In order to systematicaiiy proceed towards meeting the natonal objectives on

nuclear energy, a phasad approach will have to be adcpied. These phases

could

proceed as outh:i=d below:

Phase 1 2008 — 2010

»w

No W

Maintain and ennance current national nuclear infrastructure

. Conduct preparaicry work for expansion of the nuclear

infrastructure across the nuclear fuel cycle including tunding and
preparations for e construction of nuclear power piants
Continue researct: into advanced nuclear energy systems

. Accelerate skills development initiatives in line with expected

expansion includig increased capacity at institutions of higher
learning.

Promote uraniur: exploration and mining

Roll-out aspects ' the Radioactive Waste Management Policy
Roll -out the pubii information programme.

Phase 2 2011 -2015

o

. Construction of n=w nuclear infrastructure including nuclear

power plants

Continued maini=1ance of existing nuclear infrastructure
Demonstration o advanced nuclear energy system:s

Initiate localisatior: of nuclear equipment and component
manufacturing - onstruction of heavy machinery infrastructure
Build capacity for nuclear technology transfer

Phase3  2016- 202:

bW

Operation of riew power plants

Maintenance o existing nuclear infrastructure

Local manufaciuring of nuclear equipment and components
Commercialisation of advanced nuclear energy sysitems
Accelerate research into further advanced nuclear 2nergy
systems

29
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15. Cross Cutting 'ssues

15.1 Security of Uranii:m Supply

The growing demand ‘- energy in South Africa may “ecessitate that the
export of unprocessed .1-anium ore be restricted. A minim:;m level of uranium
ore concentrates shall #'ways be safely secured in order ‘- ensure that local

utilities have adequate :~d reliable supplies for the nuclea: ;ower stations.

Due to the expected =vel of local demand for uranii:~ the granting of
uranium mining rights Il have to be made conditional -~ production being
availed for domestic = as and when the need arises at the prevailing
market prices. Goverrant shall ensure that the grantin:; f uranium mining
rights provide sufficien: miarantees of enough resources -=maining in reserve

for future allocation, to _ter for local demand.

15.2 Security of Enerc. Supply

The operation of a nuc:«r power plant requires fuel whict: := currently and for
the foreseeable future -~ ainly being provided by uraniv= and to a lesser
extent mixed oxide fue ‘rom reprocessed & recycled irraz::ted uranium fuel.
South Africa therefore ~as to ensure reliable and susizinable supply of
uranium. The country = uranium resources and as suct - an provide for the

needs of its nuclear prcoamme.

A nuclear fuel supply s -tegy will have to be developed i+ ~rder to maximise

the use of South Africa- ~uclear fuel mineral resources.

30



il 1]

“TAATSKOERANT, 12 DESEMBER 1,08

No. 31695

33

15.3 Employment

The vision of Gover:.i.:ent for the nuclear sector can cu::iribute significantly to
the country’s social :ad economic development throuy: amongst others the
creation and mainte-i:ance of jobs. Uranium mining zione is conservatively
expected to create ind sustain at least 10000 addiional jobs in the next

decade.

Activities in the seci.. shall therefore be undertaken in .. -nanner that seeks to

maximise job creatic.: while maintaining the necessary -liciency and safety.

15.4 Awareness Craation

The use of nuclear »nergy is generally misunderstocc Jy the public due in
part to the lack of «:.ropriate information. For this reison it is important to

inform the public ab-..." the risks, benefits and safety of ..clear energy.

To this end Gov:=ment shall initiate and susta:i. public awareness
campaigns, educa: .1 programmes and informat.... dissemination by
conducting public se-:iinars and consultative meetings .:.:iongst others as and

when appropriate.

15.5 Human Resou: .2 Development

Competent personr.: are critical to the success of '« programme. Only
suitably qualified, sk:i.:d persons should be utilised in & ::vities covered in this
policy. Consistent «th achieving technical excellerice, there shall be
commitment to worl.-ce diversity in order to increast :ne representation of
women, previously ¢ wdvantaged communities and wk: > appropriate people

with disabilities.
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Government is comm:«=d to developing and maintai
competent workforce to -complish the objectives of this p
strategy and implement:san plan for development and rec

persons will be develop+

15.6 Environmental Protaction

In implementing the cci:try’s nuclear energy policy exis
protection legislation a regulations need to be applie

necessary.

15.7 Funding

A number of the initiative: forming part of the strategic frai
substantial level of fund:~:. The initiatives can be categori
manner:

Institutional: The :-:ablishment of the various Entit:
policy as well as ar~:gamation of some existing ones
consolidation of the “uclear and Radiation Safety Re
the establishment the National Nuclear Archite:
component manufe ring and construction capability.
Technological: Th: includes funding for research.
innovation as well . zonversion, enrichment, fuel fab
management (inclu-: g reprocessing/recycling and dis
Industrial: The sc 2 to which conversion, enrichi
fabrication, reproce::ng or recycling and nuclear pow
rolied out, will influe - e the requirement for a sectoral

and hence the leve = funding required.

~g a technically
y. To this end a

fment of suitable

g environmenial

nd updated as

~work will require

{in the following

identified in the
xamples are the
ation as well as

-al engineering,

wvelopment and

ition, and waste

sal)

it, nuclear fuel
plant is actually

{ustrial strategy,
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Government shall :ivestigate appropriate funding nechanisms, including

price support meche:i:sms.

15.8 A Reserve of iNuclear Sites

The site of the Koewerg Nuclear Power Station can zccommodate several
additional nuclear power reactors. However to susizin a nuclear energy
programme in the long run it will be important to estabusn a strategic reserve
of nuclear sites anc associated servitudes for trarsmission lines. Land
suitable for siting nuctear power plant is a scarce resource and it is therefore
essential that suitabie sites be identified, reserved and iniat their future viability
be protected and secured before development pressures make them
unsuitable or create: major safety and emergency plaining difficulties. The
NNR Act provides fo: such a mechanism whereby Eskom can apply to the
National Nuclear Regulator for a Nuclear Installation ..cence for siting and
after which developrrient surrounding the licensed sit- -an be controlled in
terms of the NNR Ac:

Government througt =skom shall identify, acquire and :cance under the NNR

Act potential nuclear s:'es to ensure a strategic reserve ! nuclear sites.
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ANNEXURE A

A. Key Role Play--s Directly Involved in the .-~uth African

Nuclear Energy &+:ctor

A.1 Department of I ~erals and Energy (DME)

The DME through e Minister of Minerals and “nergy has overall
responsibility for nuciar energy in South Africa. The *ME administers the
Nuclear Energy Act ~d the National Nuclear Regula:» Act. The DME is
responsible for the “=tional implementation of Soutt “frica’s international
obligations in the are:~ >f IAEA safeguards, as well as -+ safety and security

of nuclear material a~* facilities.

A.2 Department of Science and Technology (DST)
The DST administer- ‘1e PBMR Human Capital Devel--ment Research and
Innovation Frontier "-agramme (PHRIFP), which ov+r=ees the University

Chairs Nuclear Ener: 1= Development Programme.

A.3 Department of ~alth (DOH)
The DOH issues lice. es for Group Ill and Group IV H~. ardous Substances,
medical use of radio -+ ive materials, and oversees nuc +::* medicine research

facilities.

A.4 Department of 7r=de and Industry (DTI)

The DTI administers 2 SA Council for Non-Proliferatic: »f Weapons of Mass
Destruction (NPC). e control obligations in the are: >f nuclear dual-use
goods and technolo¢: “esort under the NPC. The DTl i: 'Iso the custodian of

the country’s industri.: 2olicy.
A.5 Department of ['-:5lic Enterprises (DPE)

Exercises oversight r state-owned enterprises (SC* 3): Alexkor, Denel,
Eskom, the PBMR, A, Transnet and Safcol. The D" is coordinating the
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SOE Competitive s:.pplier development Programm= which provides an
alternative policy i« the National Industrial Particii::tion Programme for
achieving the goal ' -everaging expenditure on infrast: ::cture investment and

local industrial devei:. oment.

A.6 Department oi ~oreign Affairs (DFA)

The DFA, througt: ne Minister of Foreign Affairs . entrusted with the
formulation, promotiun and execution of South Africa’s. iureign policy and with
the daily conduct ¢! South Africa’s international relatior's. The DFA has the
primary responsibilitv for discharging South Africa’s iniernational obligations,

including those in ti:- nuclear disarmament and non-pi-:iferation arena

A.7 South African Nuclear Energy Corporation, Limited (NECSA)

A wholly-owned siz:: company established by the vuclear Energy Act of
1999. Commissiori=c: in 1965, it operates the 20mW SAFARI research
reactor. The main w.nctions of the Corporation are to .:::dertake and promote
research and devzicpment in the field of nucleai -nergy and radiation
sciences and techr:...ogy. It also undertakes radioisot. . -2 production, nuclear
liabilities managerr:i(, as well as decommissioning. ‘i sperates the Vaalputs
National Radioactiv:- Waste Disposal Facility for Low . -vel Waste (LLW) and
Intermediate Level »vaste (ILW). It also hosts the d-.::lopment laboratories
for the PBMR fuel @i« the PBMR Helium Test Facility - TF).

A_8 National Nuclea: Regulator (NNR)
The NNR oversees .afety and regulation of nuclear - :stallations and certain

mines, and issues u.serating licences.

A.9 Eskom Holdinys Limited

Eskom Holdings ._.inited (“Eskom”) is South Afri.: s national vertically
integrated electricii utility, engaged in the generauun, transmission and
distribution of eleciiicity to industrial, mining, comn:=:cial, agricultural and
residential custome: = as well as to redistributors. The 3overnment, through
the Department of  inlic Enterprises, is the sole shareclder. Eskom supplies

approximately 95% . South Africa’s electricity and ap:s: oximately 50% of the
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total electricity consume: an the African continent. Eskon ‘< the owner and
operator of the Koeberc Muclear Power Plant, which prciides a necessary

“anchor” for the electricitw iransmission network.

A.10 iThemba Laboratorias

Established in 1977, ths research centre consists of site » Faure, Western
Cape, as well as anotter in Gauteng and produces iscpes for medical
applications. The centr« has sub-atomic particle accele'stwors including a
200MeV proton accelersior and a 6MV van der Graaff acceterator. Facilities
provide for basic anc applied research using particle beams, particle
radiotherapy for cancer *=atment and production of radic-sntope for nuclear

medicine research medinine research. |t is administered by the DST.

A.11 PBMR (Pty) Ltd
The PBMR Company is .:rrently developing a fuel plant an~ a demonstration
High Temperature Gas ".2oled Reactor known as the P=bhle Bed Modular

Reactor.

Note: The above-mertoned list of organisations is ~»t meant to be
exhaustive as there are various other organisations that have some role in the
nuclear sector. Some ¢! ne indicated roles are also likelv :0 change during

the implementation of th:=. policy.




