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Mission Statement R e ‘ :

|t is'the mission! of the Council forNiclear Safety tolsafeguand personsiand their
propenty against the riskiof damage from thelproductionior exploitation ofinuclear
energy and associated radioactive materialsiin thelRepublictoffSouthrAfnica:

Policy:

The policy of the Colnciliis: i T e e R g 1 g e

= toaddress the Jisldofinuclear damageithrotghithelapplication ofiaiguantitative =
; rl's’mﬁf?approaqh;- A i AR o A SN L SRS

. to be cost effective in meeting its objectives and! fulfilling its functions;
» to evaluate the extent towhich'itimeetsiits objectives

Strategy

Its strategy is to accomplish this'mission through:

» The exercise of responsible and effective regulatory control,

» The consistent endeavour to maintain the highest level of integrity, professionalism
and independence,
applying the skills of its staff in developing and implementing sound regulatory
practices embodying innovative techniques, and maintaining a standard that is
comparable internationally.
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Prof K Bharuth-Ram

Prof Krish Bharuth-Ram is head of the
Plyysics Department at the University of
Durban-Westville. He holds a doctorate in
Nruclear Physics from Oxford University.
He has co-authored over 100 international
publications and international conference
papers and bas received numerous scholar-
ships and awards.

DrT Auf der Heyde

Dr Thomas Anf der Heyde is Director of the
Science Advice Unit and is Senior Lecturer
in the Department of Chemistry (UCT).
Between 1992 and 1995 he undertook vari-
ous research projects at Bern, Cambridge
and Princeton  Universities., He has
published 20 papers.

Prof Simeon Taole is Dean: Faculty of Sei-
ence and Technology at the University of the
North West. He holds a doctorate in solid
state physics from the University of Ottawa
and has contributed to nmumerous publica-
tions and conferences.
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Cape Toun. He has lectured and consulted holds a doctorate in Physics from Oxford.
in the field both locally and abroad since He has co-authored almost 50 publieations
1972, and has 70 publications to bis credit. and has contributed to munerouns local and

international conferences.
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Mr. Jeffrey Leaver, the acting Chief Executive Officer for the
Council of Nuclear Safety, holds a BSc. Hons Metallurgy from
Manclrester University and is a registered Chartered Engineer. He
joined the Licensing Branch in 1975 as a Principal Scientist. He is
presently a mentber of the Council for the Non-Proliferation of
Weapons of Mass Destruction, a Council member of the Southern
African Institute of Welding and Chairman of Users Society for
Engineering Resources and Services,



The CNS is the national authority
entrusted with responsibility of
exercising regulatory control over
the safety of nuclear installations,
radioactive waste management,
irradiated nuclear fuel, the mining
and processing of radicactive ores
and minerals, and several other
activities associated with radioac-
tive materials.

In many ways this has been quite a
traumatic year for the CNS, All at
the CNS were deeply saddened by
the untimely death of the Chairman
of Council, Prof John Martin, in Sep-
tember 1999. Prof Martin led the
CNS Council for several years,
bringing to it his extreme compe-
tency and calm dignity. His has been
a very difficult act to follow. The
year also saw Mr BertWinkler take
his retirement in December 1999,
and Mr Jeff Leaver appointed to act
in his place.

After much consultation, the new
National Regulator Bill was passed
earlier this year. The NNR Act
replaces the CNS and its Council
with the NNR and a Board of
Directors, more clearly defines the
role of the regulator and provides
for its empowerment to implement
the legal provisions of the Act
Most of the concerns raised by the Council and the CNS
Executive have been addressed in the new legislation.
Interaction between the Council and the Minister and
DG of the Department of Minerals and Energy has been
very cordial and constructive, as has been interaction
with the Parliamentary Portfolio Committee (PPC) on
Minerals and Energy.

The CNS continued to exercise the mandate entrusted
to it,in overseeing the safety from nuclear hazards of the
public and workers at nuclear installations and mines.
Safety measures at the Koeberg Nuclear Power Station
(KNPS) were subjected to international scrutiny. In addi-
tion Council made visits to the KNPS during an emer-
gence exercise, and to the Vaalputs radioactive waste
storage facility. The safety performance of the nation’s

Prof Bharuth-Ram handing over
a gift during the farewell func-
tion of Mr BC Winlder

nuclear installations was good.
Discussions have continued with
the mining and minerals processing
industries on the extent of expo-
sure to radiation and applicable
upper exposure levels to the indus-
try. A workshop is scheduled for
early 2000 to arrive at consensus
on outstanding issues. Council has
continued its apen dialogue with
other interested and affected par-
ties, in particular, with [abour and
community representatives, to
assure them of the CNS's indepen-
dence of licensees and govern-
ment.

In February 2000, Council was
invited by the PPC on Minerals and
Energy to report on Employment
Equity and Affirmative Action
(EE&AA) at the CNS, On paper the
pace of transformation of the regu-
lator’s staff complement appears to
be satisfactory. However, the head
of the CNS's monitoring commit-
tee on EE&AA pointed to several
shortcomings in the measures in
place, in particular in connection
with appointments/promotions to
higher management positions and
to inadequacy of succession plan-
ning initiatives. These are issues that
need to be addressed more vigor-
ously by the new Board of Directors.

I thank the members of Council for their advice and sup-
port during the year, and the executive and staff for
ensuring that the CNS carried out its mandate with com-
petency and efficiency.

(@ TN

Professor K. Bharuth-Ram
Acting Chair
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The National Nuclear Regulator
came into existence in February
2000, superseding the erstwhile
Council for Nuclear Safety. The
National Nuclear Regulator Act
was promulgated to give effect to
its establishment. This legislation
deals solely with nuclear, radiation,
radioactive waste and transport
safety, as opposed to the nuclear
1993  which
addressed both regulatory and

energy act of

developmental aspects of nuclear
technology and related matters.
The development of separate
nuclear safety legislation is a signif-
ijcant step towards creating an
independent regulatory function
separate from the promotional
and operational aspects of the nuclear and related
industries,

The role of the National Nuclear Regulator remains
largely the same as that of the Council for Nuclear Safe-
ty. It ensures that workers and members of the public,
both present and future generations, and the environ-
ment are protected from the potentially harmful effects
of ionising radiation associated with a range of activities,
These include the mining and processing of radioactive
ores and minerals, the processing of uranium and thori-
um, the production of nuclear fuel, the design, construc-
tion, operation and decommissioning of nuclear reactors,
the management of radioactive waste and any other
activities which could give rise to nuclear damage.
Nuclear damage is the harm to persons or the environ-
ment or loss of use of property arising from exposure to
radiation or contamination with radioactive materials.
Excluded from the mandate of the NNR is control over
x-ray machines as well as other electronic devices gen-
erating ionising radiation and the use and possession of
manufactured radiation sources used in medicine, indus-
try and elsewhere. These remain under the control of
the Department of Health.

The activities that fall within the sphere of control of the

NNR include a number of mining and minerals process-

ing activities in the mining and pro-
cessing of a range of radioactive
ores and minerals. Uranium and
thorium are naturally occurring
radioactive materials present in the
earth's crust at concentrations of a
few parts per million. In certain ore
bodies these metals, in the form of
various minerals, have been concen-
trated by nature to several hundred
or thousand times their average lev-
els, and their exploitation gives rise
to significant radiation exposure of
the workers concerned. The
radioactive waste emitted by these
activities also has the potential for
exposing members of the public
unless properly managed. At pre-
sent, around seventy mining and
minerals processing activities are licensed by the NNR.

In the past, the Nuclear Energy Corporation of South
Africa (NECSA), formerly the Atomic Energy Corpora-
tion, engaged in extensive uranium refining, conversion
and enrichment activities and the manufacture of nuclear
fuel for both the Safari and Koeberg reactors. The major-
ity of these activities have, in recent years, been curtailed.
Howaever, fuel for the Safari reactor is still manufactured
and development work on fuel for the Pebble Bed Mod-
ular Reactor is being undertaken at NECSA’s Pelindaba
site.

The largest project under the control of the NNR is the
Koeberg Nuclear Power Station; twin 900-megawatt
pressurised water reactors located some thirty kilome-
tres north of Cape Town on the West Coast. Koeberg
was built by a French consortium led by Framatome in
the late 1970's and has been operational since 1984. It
generates around seven per cent of the electricity pro-
duced by Eskom, supplying primarily the Western Cape
and adjoining areas. The design lifetime of Koeberg is
between forty and fifty years.

In addition, NECSA operates a research and radioiso-
tope production reactor at the Pelindaba site, some thir-
ty kilometres west of Pretoria. The reactor is an Oak
Ridge Swimming Pool Type design presently rated at 20



Megawatts (thermal). The reactor has been in operation
for some thircy-five years and is presently used mainly
for the production of radicisotopes for medical and

industrial purposes, for the treatment of semiconductor
material, and for research and training. NECSA also
engages in a number of nuclear technology related devel-
opment projects and provides a number of related ser-
vices to industry.

In the past few years, increasing effort has been expend-
ed by the regulator on a new Pebble Bed Modular Reac-
tor demonstration module which is being developed by
Eskom. The designers propose to make use of existing
high temperature gas cooled reactor technology utilising
coated fuel particles fabricated into spherical fuel ele-
ments or pebbles.This reactor design has been combined
with a gas turbine.

These various activities give rise to the generation of a
range of radioactive wastes which have to be managed
safely. The mining and processing of radicactive ores gen-
erates very large volumes of radioactive waste in the
form of radioactive mine dumps and waste rock piles.
They also emit a range of other operaticnal radicactive
wastes, some of a more concentrated nature. Large
quantities of contaminated scrap materials are also gen-
erated by these industries, the re-cycling of which has to
be carefully controlled. A number of off-mine sites have
also been contaminated owing to poor waste manage-
ment practices in the past. Efforts have been underway
for some years to rehabilitate the sites but limited
progress has been made to date. Operational wastes
from Koeberg fall into the categories of low, medium and
high level waste. The first two categories can be safely
disposed of at the Vaalputs National Radioactive Waste
Repository. High level waste in the form of spent nuclear
fuel is presently stored in dedicated facilities at the Koe-
berg site. NECSA also generates radioactive waste dur-
ing the conduct of its operations, which together with
substantial quantities of waste from past activities, is
stored at the Pelindaba site of NECSA. Spent fuel from
the operation of the Safari reactor is stored in a dedi-
cated storage facility at the Pelindaba site . Disused radi-
ation sources and wastes from a range of medical and
industrial uses of radioactive sources are also in storage
at Pelindaba.

The NNR is required, by statute, to fulfil its regulatory
function by establishing appropriate safety standards and

standards of regulatory practice, by evaluating the ade-
quacy of designs and operating practices, by setting nec-
essary conditions for authorisation of the activities with-
in its purview and by the conduct of a range of compli-
ance assurance activities which will provide the neces-
sary assurance that the activities are being carried out in
accordance with the conditions laid down and that these

conditions are achieving the required level of safety.

The regulatory control process must consider both nor-
mal operations and potential accident situations. It must
also consider present operational aspects as well as
exposure of future generations that may arise from activ-
ities currently being undertaken, particularly those asso-
ciated with the management of radioactive waste. This
process has to be carried out under a defined legal
regime and must be free from any potential conflict of
interest which may arise due to the development, oper-
ation or promotion of any of the activities being regulat-
ed. There must also be sufficient ongoing dialogue with
interested and affected parties to demonstrate that the
control over potential nuclear and radiological risk is
being effectively exercised and that the safety of the
worlers and public is guaranteed.

This report serves to describe the activities undertaken
in the past year by the NNR and its forerunner, the
Council for Nuclear Safety. It also provides an indication
of the level of safety achieved in the activities under its
regulatory control. It reports on aspects of nuclear safe-
ty (prevention of major nuclear accidents), radiation pro-
tection (the routine day to day protection of workers
and members of the public who may be exposed to radi-
ation as a result of their occupation or from the opera-
tion of the regulated activities. The management of
radioactive waste and the transport of radioactive mate-
rial.

The NNR is a listed Public Entity in terms of the Public
Finances Management Act (PFMA) and, as with its fore-
runner, the Council for Nuclear Safety, it is obliged to set
clear performance objectives and to systematically
report on their fulfilment. In terms of reporting require-
ments under the National Nuclear Regulator Act and in
fulfilment of the reporting requirements of the PFMA,
this report is presented in two sections. The first section
provides an executive overview of the past year's activi-
ties and the second section reports on the detailed ful-
filment of the discrete objectives set down.
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Legal and Management

The nuclear regulatory process is conducted in terms of
dedicated legislation. During the course of the past year,
new legislation was promulgated, the National Nuclear
Regulator Act, which replaced the Nuclear Energy Act
1993. The previous Act established and provided for the
Atomic Energy Corporation and the Council for Nuclear
Safety. Concerns had been raised in 1995, following the
political transformation within the country, about the
activities of these two organisations being addressed by
the same legislation. Criticisms were raised that the pro-
motion and regulation of nuclear and radiation related
technologies should be independent. As a result, a
process was commenced to amend the legislation
accordingly.

The legislation was developed by the Department of
Minerals and Energy in consultation with various stake-
holders including CNS. Following promulgation of the
legislation, a steering committee was formed between
the NNR and the Department of Minerals and Energy
aimed at ensuring a smooth transition to the new legis-
lation. The main issues dealt with were the status of
existing licences, the identification of regulatory and safe-
ty standards and the continuity of licence fees. Arrange-
ments were also put in place to appoint board members
for the NNR. The Board now has representation from
business, labour, affected communities, the Department
of Minerals and Energy and the Department of Environ-
mental Affairs and Tourism together with independent
members.

In the broader context of government policy, in its capac-
ity as an advisor to government, the CNS provided input
into policy development processes, particularly the
National Integrated Energy Planning process, and
regarding the development of the PBMR project. With
respect to both issues the CNS representation has the
purpose of advising on safety related issues and is not
aimed at promoting any particular energy option. The
lack of a National Radioactive Waste Management Policy
remains one of CNS major concerns,

Regarding internal management, the CNS continued to
refine and develop its systematic approach to manage-
ment. At the start of the year, defined cbjectives were
laid down to satisfy the requirements of the Reporting
by Public Entities Act (forerunner of the Public Finances

Management Act) and to"provide an internal manage-
ment control mechanism. The objectives included those
to be undertaken as part of the routine conducting of
the regulatory process, together with a number of spe-
cific development objectives. An overall management
directive is in place, providing the framework for con-
ducting the activities of the CNS, and departmental man-
agement manuals complement the overall directive.

It is internationally recognised that national nuclear reg-
ulatory authorities should seek outside independent
peer review of their activities. To this end, the Interna-
tional Atomic Energy Agency (IAEA) provides a service
to its Member States which arranges and conducts such
reviews by international teams of experts. The CNS has
made a request to the IAEA for such a review in South
Africa and it is anticipated that it will take place during
the first half of 2001.

The council met five times during the year and exercised
its overview function on the activities of the CNS. Dur-
ing the course of the year, the Council observed the
annual Koeberg emergency exercise and undertook a
visit to the Vaalputs YVaste Repository where it also met
with representatives of the local community. A workshop
took place between the Chamber of Mines and a num-
ber of Council members to consider safety standards for
radiation hazards in the mining industry. Meetings were
held during the year on the establishment of an advisory
committee on radiation safety matters. It had been felt
that such an advisory committee could provide valuable
input to the Council from interested and affected parties
such as licensees, unions, affected communities, profes-
sional societies and public interest groups. In view of the
decision to broaden representation on the board of the
NINR, this initiative was discontinued.

Supporting Activities

A range of supporting activities was undertaken during
the reporting period involving liaison with a number of
government organisations and interested and affected
parties, The activities also involved interaction with
nuclear regulatory authorities in a number of other
countries and with the international organisations
involved in nuclear, radiation, waste and transport safety.
The CNS was also involved in capacity building initiatives.
Contact was maintained with the Department of Water
Affairs and Forestry regarding control over radiocactive
contamination within water bodies. Specific considera-
tion was given to the high levels of naturally occurring
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The CNS was involved in capacity building
initiatives.

radionuclides in water in areas of the Northern Cape.
Discussions were undertaken with the Department of
Environmental Affairs and Tourism, particularly on how
the public involvement in the Environmental Impact
Assessment process and the nuclear licensing process
could be combined for projects such as the PBMR and
any significant upgrading of nuclear facilities. Co-opera-
tion has been maintained with the Department of Min-
erals and Energy in respect of mine rehabilitation where
radioactive wastes are present.

The development of forums for liaison and dialogue with
workers and members of the public around licensed
facilities has continued. Such forums are well developed
for the Koeberg site and meetings have taken place with
public representatives from around the Vaalputs Nation-
al Radicactive YVaste Repository and the Pelindaba site of
the erstwhile Atomic Energy Corporation. A number of
meetings have taken place with labour representatives
from the mining and minerals processing industries.

Of major significance on the international front was the
presentation of the South African country report to the
first meeting of contracting parties to the International
Convention on Nuclear Safety. The Convention commits
member countries to maintain nuclear safety and regula-
tory control at levels comparable to international stan-
dards. Countries are also required to periadically report
on how they are maintaining such standards and to sub-
mit the report for international peer review. The South
African report received extremely favourable comment
overall with minimal adverse comment.

A sister convention to the Convention on Nuclear Safe-
ty, the Joint Convention on the Safety of Spent Fuel Man-
agement and the Safety of Radioactive VWaste Manage-

ment was agreed in 1997. It has been indicated by the
Minister that South Africa will sign and ratify the con-
vention.

The Council for Nuclear Safety has exchange agree-
ments with a number of nuclear regulatory authorities in
different countries and maintained an active involvement
with these authorities. Close involvement was also main-
tained with the international nuclear, radiation, waste and
transport safety standards development process. A num-
ber of international conferences were also attended by
staff members.

The CNS has recognised the need for national capacity
building in the disciplines of nuclear, radiation, radioactive
waste and transport safety. To this end, sponsorship has
been provided and staff members have lectured and
given organisational support to both the Masters course
at the University of the North ¥West in radiation science
and technology and the post-graduate course in radia-
tion safety presented by the University of the Witwater-
srand in collaboration with the International Atomic
Energy Agency.

Safety Standards and Development

Safety standards have been developed for the Pebble Bed
Modular Reactor (PBMR) project. The standards have
taken the fundamental safety standards and developed
them for application to the project. In addition, the
licensing process that will be required to demonstrate
compliance with the fundamental safety criteria has been
set down in the licensing requirements. When licensing
the Koeberg project, emphasis was placed on probabilis-
tic safety assessment because the design was well estab-
lished and based on internationally recognised general
design criteria. For the PBMR project, more emphasis is
being placed on demonstrating the adoption of good
nuclear safety engineering principles in addition to both
deterministic and probabilistic safety assessment.

In view of the review of emergency planning arrange-
ment for Koeberg, efforts have been expended on
reviewing the standards for emergency planning. The
work entailed consideration of reference accidents and
meteorology. A new standard on emergency planning
and preparedness has been drafted on the basis of devel-
oping international emergency planning standards. Vork
has also been undertaken on waste management stan-
dards for decommissioning, mining and minerals process-
ing and software quality assurance.

A number of regulatory tools have been under develop-
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ment throughout the financial year. Considerable
progress has been made in developing root cause analy-
sis methodology and work has commenced on the devel-
opment of safety indicators for the various licences and
for aspects of nuclear, radiation, waste and transport
safety. A first draft of a standard on exemption and
risk/hazard based licence conditions has been prepared.
A database has been developed and made available to all
staff members on the feedback of international experi-

ence in nuclear, radiation, waste and transport safety.

Licensing Projects

Koeberg

The periodic safety review of Koeberg which had been
commenced in 1995 was finalised during the reporting
period. The review was a major undertaking and com-
pared Koeberg against current international nuclear safe-
ty standards. A number of areas were identified where
safety improvements could be made, but the overall con-
clusion of the review was that no major safety concerns
exist and continued operation of Koeberg was justified.
A programme of work has been developed in order to
systematically address the various areas identified for
safety improvement. As part of the review processes,
emergency planning arrangements were subject to an
independent review which made use of international
consultants. Areas for improvement, relating mainly to
off-site planning, were identified for improvement and a
programme has been putin place to address these areas.

=
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Koeberg Nuclear Power Station

The.worlc on revisiting the planning basis progressed sig-
nificantly and the need was identified to ensure careful
control of population and infrastructure developments
around Koeberg. Mechanisms are in place to collaborate
with the various local and provincial authorities to
ensure the effectiveness of such controls.

A number of major projects have been underway at Koe-
berg throughout year. These include extending the spent
fuel storage capacity. This extension will enable the spent
fuel that will be generated during the remaining design
life of the power station to be safely stored in the spent
fuel storage building. The safety case and supporting
analyses for this project were under review and the
issues of concern that arose are being adequately
addressed. Approval is envisaged in the forthcoming
financial year. Eskom has decided to make use of a new
advanced fuel design and the related safety assessment
work has been carried out on the new design. Develop-
ment has been undertaken on safety assessment
methodology to ensure focus and effectiveness. Opera-
tor training and operating procedures have also been
reviewed and improved.

The routine testing and inspection programmes have
been undertaken on equipment, components and mater-
ial important to safety. No major flaws or shortcomings
were identified.

Occupational radiation exposure of workers was main-
tained within dose limits. The highest individual exposure
recorded was 20,4 mSv and the collective exposure of
the workforce was 1,75 person-sievert which, averaged
over the workforce of some | 756 persons, was 0,98
mSv, These levels compare very favourably with previous
years and with international experience.

Public exposure from effluent discharges was maintained
at a very low level. Calculated doses were less than 0,001
mSv. Contral over effluent discharge was maintained well
within authorised limits and this was confirmed by mon-
itoring of the local environment.

Radioactive wastes generated at Koeberg were
praocessed and packaged for disposal at the Vaalputs
National Radioactive Waste Repository. All packages
complied with the waste acceptance criteria and no inci-
dents or accidents occurred in the transport of waste to
the site.

No occurrence of serious safety significance was experi-
enced during the year. One occurrence involved overfill-

ing the reactor cavity pit with water and this gave rise to
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some media attention. The occurrence was not of major
safety significance in view of the fact that the reactor fuel
had been unloaded from the reactor at the time of the
occurrence.

Investigation of possible Y2K problems that could arise
was carried out throughout 1999 and all potential prob-
lem areas were addressed. Increased surveillance was
maintained during the changeover period but no issues
arose.

Pebble Bed Modular Reactor

A considerable amount of interaction tock place with
Eslkom over the structure of the safety case for the
PBMR and on the supporting analysis that would be
required to substantiate the safety case.The need to pre-
sent an integrated safety submission to demonstrate
how the general design criteria would cater for all nor-
mal operating circumstances and potential accident situ-
ations was emphasised. Similarly, the manner in which
specific design rules would need to demonstrate that
they satisfied the general design criteria, would have to
be presented. Aspects of the deterministic and proba-
bilistic analyses that would be required to demonstrate
compliance with the fundamental safety criteria set
down in the licensing requirements were also addressed.
Consideration was given to the structure and content of
the safety analysis report in which these various ele-
ments would be presented.

A number of preliminary documents were submitted to
the CNS setting out the concept design and methodolo-
gies to be used in the overall safety assessment. Guide-
lines for CNS review of the licensing submissions that
will be submitted, have been under development. A num-
ber of specific areas have been considered on a generic
basis, including aspects of core neutronics and vessel
embrittlement.

Discussions have taken place with representatives of the
Department of Environmental Affairs and Tourism
(DEAT) regarding the process to be adopted for public
consultation and input. In terms of the Environmental
Impact Assessment (EIA) process and the National
Nuclear Regulator Act, opportunity is provided for pub-
lic comment. The discussions have been aimed at com-
bining the two processes such that consideration can be
given to both the nuclear safety aspects and other possi-
ble environmental impacts. The CNS will deal with
aspects of nuclear, radiation and waste safety and the
DEAT with other environmental issues.

Council members with members of the local
farming community

Radioactive Waste Management

TheVaalputs National Radioactive VWaste Repository was
operated successfully throughout the year Radiation
exposures to the worldforce were maintained well below
limits and no public exposure occurred. Following the
incident in 1997 when small amounts of contamination
were found to have migrated through some of the con-
crete containers in the disposal trenches, an internation-
al peer review was requested,and was conducted by the
IAEA. No major shortcomings were identified. However
a number of recommendations were proposed to
improve operational management. Implementation of the
recommendations was monitored.

A review was carried out of waste acceptance criteria
employed by the AEC.These were compared with crite-
ria used for similar wastes in other countries. A number
of areas for improvement were identified and have been
taken up with the AEC.

The situation regarding contaminated sites from various
recycling and refurbishing activities associated with the
mining and minerals processing industries remains large-
ly unresolved. Whilst the mining industry has undertaken
to make funding available to provide for cleanup activi-
ties, the undertaking is contingent on a waste disposal
option being available. The absence of a national radioac-
tive waste management policy has delayed the identifica-
tion of a suitable option.

Atomic Energy Corporation ~ Pelindaba Site
The process of retrospective safety assessment of all the
facilities on the Pelindaba site is almost complete. Con-
sideration was given during the year to the safety assess-
ment for upgrading the Safari reactor from twenty to
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thirty Megawatts (thermal).The hazard, presented by var-
ious chemical processing operations on the site in terms
of potential impact on the nuclear facilities, was reviewed
and found to be acceptable. Following the criticality acci-
dent at the Tokaimura facility in Japan in October 1999,a
review was undertaken to ensure that a similar accident
could not take place at Pelindaba. The review found that
arrangements were satisfactory for the safe operation of
the facilities reviewed.

The compliance assurance programme was reviewed for
adequacy and a number of revisions were made to
ensure that the programme was totally comprehensive.
In excess of one hundred and forty inspections took
place on the site during the year, none of which revealed
any major shortcomings.

A number of minor occurrences were reported during
the year. A veld fire occurred in the vicinity of the Tha-
bana waste storage facility but no radiation hazards were
experienced.

Radiation doses to workers on the site were maintained
well below limits. The highest individual dose experi-
enced was 23.28mSv and the average was 0.503mSwv.
Doses to members of the public arising from effluent dis-
charges to the environment were maintained well within
limits, being calculated to be less than 95.14mSv to the
critical group. Emergency planning arrangements were
tested and found to be in order. Arrangements for pos-
sible Y2K problems were put in place including review
and assessment of potential ef'fects No problems arose
durmg the changeover period
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completed their assessments and the remainder will be
completed by mid-2000. On the basis of these assess-
ments, control and monitoring programmes are being
established and will be scheduled for completion during
the next financial year.

Exposure of the underground workforce to radiation is
decreasing but still remains at unacceptably high levels.
Ninety nine percent of underground working areas have
now been assessed for radiation levels and control and
menitoring programmes are being put in place which will
come into force during 2000.

VWaste management programmes have been submitted
by licensees and are being evaluated. Higher level con-
centrations of long lived wastes are presently being
placed in storage, and procedures are being scrutinised
to ensure proper segregation and characterisation of
these wastes together with their safe storage. A suitable
disposal option remains to be determined for these
wastes. Progress hampered by the lack of a national
radioactive waste management policy. The bullk residues,
in the form of slimes dumps and waste rock piles, pre-
sent a long term radiation hazard and the effectiveness of
stabilisation mechanisms and long term institutional con-
trol over these wastes remains to be demonstrated.

Administration and Control
The effectiveness of nuclear regulatory control is depen-

dent primarily on the availability of adequate resources
and a competent workforce, At the end. of the financial -

year, the staff complement stood at seventy-nine. Good

progreSS was made “with: Implementatlon of the affirma-
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tem enabling ongeing monitoring and review of costs

associated with the various licensing and related pro-
jects. An improved internal auditing system was devel-
oped and implemented and effective control was main-

tained over the financial affairs of the organisation.

DETAILED NNR REPORT ON THE
ACTIVITIES OF THE ERSTWHILE
CNS DURING THE PERIOD

| APRIL 1999 - 23 FEBRUARY 2000

A. LEGAL AND MANAGEMENT
A.l National policies
A.l.l  To provide the necessary input into the estab-

lishment of a national radioactive waste man-
agement policy.

The responsibility for developing a national radioactive
waste management policy was taken over by the Depart-
ment of Minerals and Energy. It is understood that the
Department will engage the services of consultants to
undertake the process of developing the policy during
the first half of 2000. The CNS has offered to provide
assistance to the Department in terms of making per-
sonnel available. The CNS has stressed the importance of
developing the policy as soon as possible.

The CNS has established an internal radioactive waste

Steering Committee (RADWASTE) whose main function

will be to co-ordinate radioactive waste issues in the

CNS.This will include the co-ordination of input into the

above policy development process.

A.l.2  To monitor and provide input as necessary into
national policy in respect of energy issues, in
particular safety implications related to
restructuring of the generator.

A representative and alternate have been nominated to

the steering committee for the Integrated Energy Plan-

ning process that was commenced by the Department of

Minerals and Energy in January 2000.The steering com-

mittee has met and agreed on proposals for the estab-

lishment of a modelling process that will identify options
and an optimised selection process. Subsidiary working
groups to support this process have been identified and
will be established as and when necessary. The process

is scheduled for completion towards the end of 2000.

A.1.3  To provide input as required into national policy

in respect of safety aspects of new nuclear

technologies, especially the PBMR,

Input was provided to the technical and economic feasi-
bility studies carried out by the International Atomic
Energy Agency (IAEA) on the PBMR at the request of the
Minister of Minerals and Energy. In addition, the CNS was
involved with discussions on the proposed Environment
Impact Assessment (EIA) process. A cabinet memoran-
dum is being compiled which will take into consideration
the report from the IAEA on technical and economic
feasibility. The IAEA safety review took place in February
2000 to which the CNS made input. The conclusions
from that review will be featured in later considerations
of the project by the NINR.

A.2 Legislation

A2.1 To provide input to assist in the promulgation of
sound legislation.
Input was provided into the process of developing the
National Nuclear Regulator Act. Following promulgation
of the legislation, a steering committee was established
with the Department of Minerals and Energy to facilitate
transition to the new legislation. It was agreed that exist-
ing licenses would remain in force.A holder of a nuclear
licence which considers that it may be a candidate for a
certificate of registration can make application for regis-
tration. The arrangements for licence fees would remain
in place. The safety standards encapsulated in conditions
of licence would be deemed to form the basis for regu-
latory authorisation pending adoption of the new stan-
dards.
A22 To review management manuals for consistency
and adequacy.
The CNS subjected management manuals to an internal
review process to ensure consistency throughout the
organisation.
A23 To arrange a process of international peer
review of the organisation and operation of the Council
for Nuclear Safety.
A formal request has been submitted to the Internation-
al Atomic Energy Agency (IAEA) for an international peer
review to be conducted on the CNS. It is anticipated that
the review will be scheduled by the |AEA far late 2000
or early 2001.The IAEA provide such a service to Mem-

ber States in the form of an International Regulatory
Review Team (IRRT).

A3 Council Affairs
A3.l  Council for Nuclear Safety
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A.3.1.l To establish and implement a formal capacity
building programme as necessary.
A programme was agreed with the Council for Nuclear
Safety for presentations to be made on all aspects of the
worlk undertaken by the CNS and to visit a representa-
tive number of licensees in order to familiarise Council
members with the technology and operations involved.
The programme was commenced and was to run over a
period of one to two years. It will have to be superseded
when the new board takes office.
A3.1.2 To establish and implement a structured pro-
gramme of work.
A systematic worl programme for the Council was
established with a view to the Council fulfilling all its
statutory functions. This will have to be superseded by a
programme to be agreed by the new board of the NNR.
A32 Advisory Bodies
A.3.2.1 To finalise arrangements and assist in initiating
the worlc of the Advisory Committee on Radi-
ation Safety {ACORS).
The Minister was informed about the purpose of
ACORS. Preliminary arrangements were made for its
establishment, meetings of interested parties were
convened and a constitution agreed. |t was, however,
superseded by the adoption of the NNR Act which
provides for representation on the board of directors
including business, affected communities, labour and the
Departments of Minerals and Energy and Environmental
Affairs and Tourism. In view of these parties being
represented on the board of the regulator, the need for
an advisory body representing interested and affected
parties is no longer necessary.

A4 Management Affairs

A4.l  Reporting by Public Entities Act
A4.1.1 To monitor compliance with CNS approved
objectives and report as required by the Act.
A set of objectives was formulated and presented to the
May 1999 meeting of the Council for approval. Following
acceptance by the Council, progress on meeting the
objectives was reviewed periodically throughout the
year.

A5 Supporting Activities

AS5.l  External lizison

A5.1.1 To establish contact with licensing authorities
overseas dealing with regulatory control over
radiation hazards in the mining and processing

_A.LEGAL AND MANAGEMENT

of radioactive ores and minerals.

Contact was made with regulatory authorities regulating

various mining and minerals processing activities from

Australia, Brazil and a number of European countries at

various technical meetings and conferences. One of the

outcomes is the formation of The Southern Hemisphere

Forum. This has been established to discuss matters

related to radiation protection in the mining and pro-

cessing of radioactive minerals and ores and is planning a

worlshop for the coming year. This will enhance further

contact in this regard.

AS5.1.2 To develop contact with research reactor safety
worlc currently being undertaken internation-
ally.

A visit was made to the Swedish national nuclear regula-

tory authority, which is responsible for licensing, amongst

others, the Studsvilc research reactor which is of a simi-
lar age and design to the SAFARI reactor. One of the rec-
ommendations under consideration is the implementa-
tion of a safety envelope licensing strategy for the

SAFARI reactor. Due to experience gathered in safe

operation, the SAFARI reactor is at least one facility OF

the AEC that is ready for a safety envelope licensing
strategy. This strategy allows a facility to operate within

a safety margin within which minor changes can be made

and the CNS informed of the changes prior to imple-

mentation. This would minimise CNS involvement in the
approval of changes that have no significant impact on
the safety of the facility.

A5.1.3 To further develop lkaison with institutions
engaged in waste safety worlk of particular rel-
evance to current projects.

Contact has been established with a number of members
of the International Atomic Energy Agency Waste Safety
Standards Advisory Committee. This committee has rep-
resentatives from sixteen countries including South
Africa and is charged with overseeing the development
of international standards for the safe management of
radioactive waste. To this end waste acceptance criteria
for a near surface repository have been requested from
the representative of Sweden, who agreed to forward
them to the CNS. These will be used for comparison
with the Vaalputs waste acceptance criteria.

A5.14 To continue with the implementation of the
guideline for co-operation with DWAFR

The CNS and DVWAF have maintained a healthy working

relationship with regular meetings to discuss areas of

13
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common interest in terms of the standing agreement for

co-operation. Considerations have been given to the high

levels of natural radioactivity in water in the Northern

Cape. It was confirmed that the CNS and DWAF would

continue to co-operate on this matter. The way in which

this difficult and politically sensitive matter was going to
be addressed was also agreed.

A5.1.5 To develop and implement Guidelines for Co-
operation with the Mine Health and Safety
Inspectorate.

Limited progress has been made in this regard. The

CNS/DWAF agreement has been proposed by the CNS

as a basis for future co-operation. Further discussions in

this regard will be linked to the implementation of co-
operative governance procedures in the National

Nuclear Regulator Act.

A5.1.6 To develop and implement Guidelines for Co-
operation with the Department of Environ-
mental Affairs and Tourism (DEAT).

Several meetings have taken place between the CNS and
DEAT, related mainly to the Environmental Impact
Assessment (EIA) for the proposed PBMR project as
required by the Environment Conservation Act. This Act,
together with the licensing procaess, calls for public con-
sultation. The CNS and DEAT have engaged in discus-
sions to determine a single public consultative process
which will satisfy both the licensing and EIA require-
ments. In terms of this parallel process, the CNS will
address nuclear safety, radiation protection, radioactive
waste management and nuclear emergency planning
aspects while the conventional environmental impact
aspects will be considered by DEAT. The arrangements
for this single public consultative process will be finalised
during 2000 following a decision by government to con-
tinue with the project.

During the meetings it was also agreed that a general

agreement for co-operation between the two organisa-

tions was necessary and should be formulated. The
agreement already in place with DVWAF was provided to

DEAT as a proposed model for such an agreement. The

co-operation agreement with DEAT will be finalised by

mid-2000.

A5.1.7 To maintain liaison and, where necessary, estab-
lish more formal agreements with other rele-
vant government departments regarding co-
operative governance, e.g. Health, Labour.

Limited progress has been made in this regard in view of

the ongoing deliberations concerning the CNS legisla-
tion. The newly promulgated legislation requires the CNS
to establish co-operative governance agreements with
other authorities involved in the regulatory control over
radiation hazards. The matter will be pursued further
pending promulgation of the legislation and clarification
of the obligations that arise.
A5.1.8 To develop an environmental management plan
with DEAT.
Preliminary discussions have been undertaken with
DEAT. However the obligations on the CNS have not
been fully clarified and these will be pursued pending
promulgation of the CNS legislation.
A5.1.9 To establish licensee liaison groups — workers
and public for all licensees.
A number of meetings have been held at regular intervals
throughout the year with the various representatives of
organised labour from Koeberg Nuclear Power Station
{KNPS). Regular liaison meetings have also taken place
with the local authorities around Koeberg. These include,
in particular, the Emergency Planning Liaison Cammittee
and the Koeberg Environs Development Committee
(KEDC). At these meetings, topics mainly related to
nuclear safety at Koeberg, emergency planning and pop-
ulation development around the power station have
been discussed.
The CNS has made representations in the Pelindaba
Communication Forum, a group representing interested
and affected parties from within the local community
around the Pelindaba site. Contact has been made with
representatives of organised labour with a view to the
establishment of a more formalised lizison mechanism.
Ad hoc meetings have taken place with representatives
of organised labour, particularly those associated with
mine licensees where high levels of radiation exposure
are being received by workers and where annual dose
limits are being exceeded.These meetings have led to the
development of proposals for regular meetings with rep-
resentatives at all licensed mining and minerals process-
ing facilities. Limited progress has been made with estab-
lishing formal liaison with representative of the public
around these sites. This is largely due to the large num-
bers of sites concerned (in the region of seventy). A
mechanism will be established within the forthcoming
year.
A5.1.10To pursue the schools project with a view to
repeating a similar project as undertaken in
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1998 bus, if possible, with broader participa-

tion.
This project was not pursued owing to experience
gained from the project undertaken in the previous year.
Better liaison needs to be established with the high
school science teaching fraternity. Efforts were expend-
ed to establish such liaison and the project will be under-
talken again in the forthcoming year.
ASL.LIl  To conduct a series of capacity building worl-
shops in nuclear, radiation and waste related
safety matters as agreed with staleholders.
A meeting took place between staff members of the
CNS, Council members and public interest groups in the
Northern Cape concerned with the Vaalputs National
Radioactive Waste Repository. It was agreed with the
representatives that a more extensive and structured
capacity building workshop for these groups would be
arranged in the first half of 2000. Arrangements are
underway for the workshop.

A group of safety representatives from the National

Union of Mineworkers at the Harmony Mine visited the

CNS for a two-day workshop during the first quarter of

2000.

A5.1.12 To further develop public awareness

A booklet was produced which provided answers to

questions of workers who are occupationally exposed to

radiation.The boaoklet was produced in consultation with

representatives of organised labour and is aimed primar-

ily at workers who are exposed to radiation within the

mining and minerals processing industries. Nevertheless

it is also of interest to workers in other facilities and

members of the public.

A5.1.13  To publish a periodic newsletter on the affairs
of the CNS.

The first external newsletter is planned for the end of

the first quarter of 2000.

A5.1.14  To produce the Annual Report.

The annual report was produced and presented to Par-

liament and became available for public distribution dur-

ing the first quarter of 2000.

AS.1.15 To further develop and maintain a web page
on CNS activities.

Work has been undertaken on the design of a web page.

However it was recognised that considerable changes

would have to be made following promulgation of the

NNR Act. It was therefore deemed appropriate to delay

the launching of the web page until after the legislation

A. LEGAL AND MANAGEMENT

was promulgated and a new board appointed. It is envis-
aged that the web page will be launched during the first
half of 2000.

A5.2

The CNS was represented at a symposium on “Reform
of Civil Nuclear Liability” in Budapest during June 1999.

International Conventions

The symposium addressed the recent amendments to

the nuclear liability conventions, namely the Vienna Con-

vention and the Convention on Supplementary Com-
pensation for Nuclear Damage. This highlighted aspects
to be addressed in our legislation as well as indicators for

South Africa becoming a signatory to the conventions.

Ab52.1 To encourage and promote signature and

ratification of the waste convention.

Discussions have taken place with representatives of the

Department of Minerals and Energy where the benefits

of signing and ratifying the convention have been empha-

sised. Indications are that consideration will be given to
signing the convention following establishment of the
national radioactive waste management policy. Discus-
sions were held with representatives of the Department
of Environmental Affairs and Tourism, Department of

Foreign Affairs, Eskom and the AEC who deem it to be in

the national interest to sign and ratify the convention.

Further representations will be made to the Department

of Minerals and Energy.

A.5.2.2 To establish a “trial run" on compiling a country
report in respect of the waste cenvention to
test compliance with its obligations.

A preparatory meeting for implementation of the waste

convention took place in October 1999 at which the

CNS was represented. Draft guidelines for national

reports were compiled and finalised at this meeting.

These will form the basis for compilation of a trial coun-

try report.The absence of a National Waste Management

Policy would be a deficiency in such a report.

A5.2.3 To present the country position on the Conven-
tion on Nuclear Safety at the international
review meeting.

The South African national report was presented at the

review meeting of contracting parties to the convention

and responses to written questions received by South

Africa will be placed on the web-site. The report

received favourable comment and was subject to minimal

criticism in the international peer review process.

AS53

Throughout the year the CNS was involved in a number

International participation.
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of international meetings. These were related to the

development of safety standards, liaison with overseas

regulatory authorities, information exchange confer-

ences and seminars, scientific visits and project related
visits.

A5.3.1 To optimise the strategy for maintaining involve-
ment with international nuclear, radiation and
waste safety matters.

A process has been put in place to identify all relevant
international meetings and activities related to nuclear,
radiation and waste safety. Involvement with such meet-
ings and activities will be proposed on the basis of ser-
vicing national obligations with regard to conventions,
undertaking project related activities, maintaining
involvement with the international standards develop-
ment programmes, maintaining liaison with overseas
nuclear regulatory authorities, maintaining awareness of
technological developments and staff training.

A.5.3.2 To review participation in international research
initiatives.

Consideration will be given at the end of the review peri-

od to the cost effectiveness of continued involvement in

USNRC sponsored research activities.

A533 To maintain liaison with overseas national
nuclear regulatory authorities.

A number of CNS staff maintained contact with, and vis-

ited the regulatory authorities of France, Belgium, the

USA, and the UK.

The CNS is planning an inaugural meeting of regulatory

authorities responsible for Framatome designed reac-

tors. The meeting is scheduled to take place in South

Africa in May 2000 and the regulatory authorities from

France, Belgium, South Korea and China will attend the

meeting. Initial planning has been undertaken for the

meeting.

The first meeting of the newly established Networlc of

Regulatory Authorities from countries with small pro-

grammes was convened in Argentina in October 1999.

South Africa is a founder member together with Argenti-

na, the Czech Republic, Hungary, the Netherlands,

Switzerland, Slovakia, Slovenia, Belgium and Finland, and

was represented at the inaugural meeting.

A54 Transport of Radioactive Materials

A54.1 To review the obligations of the CNS in its
capacity as the national competent authority
in respect of the IAEA Transport Regulations.

The CNS participated in a Research Co-ordination

Meeting of the International Atomic Energy Agency
{IAEA) Programme on Development of a Radiological
Basis for Transport Safety Requirements for Low Specif-
ic Activity (LSA) Materials and Surface Contaminated
Objects (SCO) Transport.
The South African proposal to participate in the |AEA’s
Co-ordinated Research Programme framework to devel-
op a dose-based approach for establishing LSA/SCO
transport requirements has been accepted. Richards Bay
Minerals and Namakwa Sands will conduct the project
work, the aim of which is to determine the radiation
exposure received by workers and members of the pub-
lic from the transportation of bulk quantities of zircon
sands. The next technical committee of participants is
scheduled to take place in South Africa in February 2001.
The CNS was represented at a meeting of the |AEA
Transport Safety Advisory Committee (TRANSSAC) to
consider ways to simplify the regulations for the safe
transport of radicactive material.
A542 To assist the DOH and SAPS to investigate the
extent of illicit trafficking of radioactive mate-
rials within the country and determine a
course of action to be taken in co-operation
with the DOH and the SAPS.
Since there are considerable illicit trafficking of radioac-
tively contaminated scrap, an information document is
being prepared for the scrap industry. A workshop will
be held with the industry when this document is finalised
and when the scrap industry established its planned
committee on hazards associated with the industry.
Meetings have been planned with DOH and the SAPS to
address the above issue.
A55
A5.5.1

National capacity building.

To continue provision of assistance to the
MARST course at the University of the North
West.

The CNS has continued with its involvement with the
MSc course in applied radiation science and technology
at the University of the North Wast through the provi-
sion of supporting funds, lecturing assistance and repre-
sentation on the steering committee,

Ab552 To continue provision of assistance to the
International Atomic Energy Agency spon-
sored postgraduate course in radiation safety
at the University of the Witwatersrand.

The course for 1999 was successfully presented.
Arrangements have commenced for presentation of the
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course in 2000 and discussions were scheduled with the
IAEA to ensure that the ongoing level of funding and
commitment from them is maintained.

B. SAFETY STANDARDS AND
DEVELOPMENT

B.1 Safety Standards.

B.l.1 To review the Safety Standards Programme,
revise it as necessary, and to obtain formal
approval from the Council.

A formalised programme of standards development was

initiated in August 1999 which involved the preparation

of a status table of standards documents covering the
areas of nuclear safety, radiation protection, radioactive
waste management and the transport of radioactive
material. A formalised mechanism was established for
standards review and development within the CNS and
the process was put into place. The work is continuing
and will have to be taken up by the new board of the

NNR and pursued in terms of the obligations that arise

in respect of standards from the NNR Act.

B.1.2 To review the fundamental safety standards
for adequacy and compatibility with interna-
tional norms.

Progress on this objective is contingent on the standards

development programme as detailed in B.1.1.

B.1.3 To review the basis for emergency planning
and preparedness standards and revise them
as necessary with a view to ensuring adequacy
and compatibility with international norms.

Work on the establishment of a technical basis for emer-

gency planning has been underway for some time using

Koeberg as a model. During this period several technical

meetings and workshops were held between Eslcom and

the CNS in order to discuss fundamental issues, particu-
larly related to the selection of reference accidents and
meteorology conditions. The analytical techniques and
underlying assumptions are also undergoing review. This
worlc is nearing completion and should be finalised with-
in the first quarter of 2000 (also refer to C.1.1.3 below).

The CNS has drafted a standard (LG-1036) on “Emer-

gency Preparedness and Response Requirements for

Nuclear Installations”. This standard establishes the min-

imum requirements for nuclear and radiological emer-

gency preparedness and response at nuclear installations,
and embodies the principles of relevant IAEA guidelines
and international norms and practices for emergency

preparedness and response. The draft was provided to

licensees for comment and will be finalised by the first

quarter of 2000.

B.1.4 To document formally the nuclear, radiation
and waste safety standards and the regulatory
practice adopted for the PBMR project and to
make them available for broad review and
comment from interested and affected par-
ties.

The CNS has formally issued Licensing Guide LG-1037
“Basic Licensing Requirements for the Pebble Bed Mod-
ular Reactor (PBMR) *.The document sets down the fun-
damental safety requirements, expands upon the detail of
the requirements and provides specific licensing criteria
for the PBMR. It also specifies the processes which the
licensee must undertake to demonstrate compliance
with the requirements.

Guidance has also been drafted describing the informa-

tion to be submitted to the CNS in support of the PBMR

licence application.This draft has been sent to Eskom for
comment and is to be finalised within the first half of

2000.

B.1.5 To formalise and subject to review and
approval, waste management standards con-
cerning decommissioning and demolition.

The waste management standards will form part of the

general standards programme and will be developed dur-

ing the forthcoming year.

B.l.6 To review and revise as necessary the pro-
gramme of safety standards development
applicable to the mining and processing of
radioactive ores and minerals.

The required standards have been identified and a sched-

ule has been drawn up for their development. Priority

has been given to aspects that were addressed at the
meeting with the Chamber of Mines, which took place in

July 1999.Work on the standards will take place during

the next financial year.

B.1.7 To develop a guideline on Software Quality
Assurance.

The CNS draft Licensing Guide, LG-1038,"Requirements

for licensing submissions involving computer codes and

evaluation models for safety calculations” has been com-
pleted. The document has been provided to Eskom and
the AEC for review and comment. The document is

scheduled to be to be finalised by mid-2000.

B.1.8 To develop a licence document on Quality

B.SAFETY STANDARDS AND DEVELOPMENT
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Management Requirements for the Pebble
Bed Modular Reactor.
The CNS Licence Document, LD-1094,"Quality Manage-
ment Requirements for the Pebble Bed Modular Reac-
tor” has been issued.

B.2 Regulatory Tools.

B.2.1 To formalise and implement a standardised
approach to root cause analysis within the
CNS.

Work is ongoing in this area and it is anticipated to hold

an IAEA sponsored root cause analysis workshop in

South Africa during 2000, following which the approach

to be adopted will be finalised.

B.2.2 To develop a methodology for determination
of safety indicators and adopt its use through-
out the CNS.

A position paper has been drawn up and will be pre-

sented to management for further development.

B.2.3 To review, revise and formalise CNS policy on
exemption and the determination of hazard or
risk based licence conditions.

A first draft of the standard has been prepared. Interna-
ticnal developments are being monitored as this area is
presently under review in a number of countries and
organisations. It is necessary to ensure that the standards
adopted are compatible with international norms in view
of the implications for trade and the cross-border move-
ment of materials.

B.3 Information Feedback.
B.3.1 To implement the internal CNS dissemination
process.

A database of information that is generated by the CNS
and other regulatory bodies relevant to the CNS worl,
is updated on an ongoing basis and is made available to
all the CNS staff.

c. LICENSING PROJECTS

C.1 Nuclear Power Reactors.
C.l1 Koeberg Nuclear Power Station.
C.I.I.I  Safety Assessment.

C.L.1.L.1 To finalise review of the Koeberg Safety Re-
assessment (SRA) Report and document CNS
findings.

Eskom completed the safety re-assessment for the Koe-

berg Nuclear Power Station as part of the periodic safe-

ty review process and sub-
mitted a Safety Re-assess-
ment (SRA) report to the
CNS.

Review of the report has
been completed and is doc-
umented in the CNS
assessment report, which
includes an executive sum-
mary. This finalises the Koe-
berg Safety Report (KSR)
project, which was started
in 1995.

The report produced by
Eskom includes a compre-
hensive listing of findings

and recommendations. It

Mr Guy Clapisson
Senior Manager: Power Reactors

concludes that no safety
issues have been identified
which require immediate corrective action. However,
some short and medium term measures are required to
either justify differences identified during the comparison
process of Koeberg to the selected international safety
reference case or to resolve some of the issues identi-
fied. These measures, including modification proposals,
have been classified according to their safety significance,
which are either medium or low priority, no high priori-
ty issues being identified.
The CNS generally agreed with the conclusions and rec-
ommendations of the report. There are, however, a num-
ber of topics on which the CNS differs from the Eskom
assessment. These require further work to be undertalc-
en by Eskom, e.g. analyses, assessments etc. in order to
justify or close out the relevant issues.

The CNS therefore concludes that, provided the identi-

fied and agreed actions are addressed within an accept-

able time, the main objectives of the KSR Project have
been achieved and that continued operation of the Koe-
berg reactors is justified.

C.1.1.1.2 To agree and finalise, with Eskom, an imple-
mentation plan of identified corrective actions
for safety improvements.

The actions agreed for safety improvements, identified

during the KSR project, have been included in a post-KSR

action plan whose implementation has been progressed
and monitored during the regular monthly Koeberg

Licensing Liaison Committee (KLLC) meetings chaired
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by the CNS. The timeframe for implementation of the
plan is satisfactory and will extend well into 2000,

C.I.1.1.3 To finalise assessment of the international
review of Koeberg emergency preparedness
arrangements (SAIC findings) in order to
resolve the issues of demographics around the
Koeberg Nuclear Power Station.

This objective is linked to B.1.3.The SAIC report revisits
the technical basis for the Koeberg Emergency Plan.The
CNS is satisfied that the report, based on the reference
accident chosen, indicates that the present emergency
planning zone is not unacceptable. Several technical
meetings and workshops were held between Eskom and
the CNS in order to discuss fundamental issues regard-
ing the EP Technical basis. The various technical issues
have been resolved and the project is now an its way to
completion in the very near future.
Within the planning zone it is also necessary to ensure
that adequate infrastructure is in place to effectively
implement the emergency plan. One of the prime factors
involved is the ability to notify and if necessary evacuate
people from the area within particular timeframes. In
order to demonstrate the adequacy of resources and
arrangements on an ongoing basis, a committee of vari-
ous parties was established known as the Koeberg and
Environs Development Committee (KEDC). The objec-
tive of the (KEDC) is to establish rules for developments
around Koeberg based on emergency planning require-
ments, population projections and modelling of traffic
movement anticipated during implementation of the
emergency plan. The committee is chaired by the CNS
and attended by Eskom, Cape Metropolitan Council,
Blaauwberg and other municipalities, civil authorities and
other interested and affected parties. The KEDC also
serves as a forum for discussion of present develop-
ments in the vicinity of Koeberg. Bimonthly meetings of
the KEDC have been held since 1996.A project has been
structured to adopt the existing traffic flow model for
the area in order to test the acceptability of population
development scenarios to identify the resources neces-
sary to maintain the viability of the emergency plan. This
modelling will enable appropriate controls on develop-
ment to be maintained.

The Cape Metropolitan Council (CMC) is conducting a

project on population projections in the Cape Metropol-

itan Area. The project will take the population projec-
tions beyond the expected life of the plant, from the
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1996 census to 2031 in five-year intervals. A process to
keep the projections valid will be developed by CMC.
Initial results of the population projections up to and
beyond 2031 were presented at the KEDC meeting in
January 2000. Spatial distributions will be developed in a
later phase of the project.

C.I1.I.1.4 To complete the review of licensee safety
assessments in support of specific requests for
licence change requests or modifications,
within acceptable timeframes and service
standards.

Modification Change Requests.

While the CNS assessed a large number of modifications
during 1999, none were of major safety significance. A
number of important modification proposals mainly
related to spent fuel storage and nuclear fuel manage-
ment, currently under review by the CNS, are however
planned for 2000.

Spent Fuel Storage at Koeberg.

The purpose of this project is to conduct re-racking of
the spent fuel storage poocls at Koeberg, replacing the
existing racks with higher density racks to approximate-
ly double the storage space. The present racks would
result in licence conditions preventing further reactor
reloads taking place for Unit | beyond April 2000 and for
Unit 2 beyond January 2001. Re-racking on Units | and 2
will commence in August 2000 and March 200! respec-
tively.

A number of major technical issues are being addressed
including criticality under certain accident conditions and
under normal operation and the validation of neutron
absorbing inserts. Various design and manufacturing
issues are under review as is the spent fuel pool cooling
capacity.

Owing to delays in the overall project implementation
Eskom has had to develop a contingency plan, which
involves the use of dry storage casks. Eskom presently
has four casks each with a capacity of 28 fuel assemblies.
These casks will provide enough storage space to allow
for one additional fuel cycle on each unit. Cask loading is
scheduled for March 2000 {(Unit |) and November 2000
{Unit 2). The technical safety assessment work on this
project is nearing completion and no major outstanding
concerns have been identified.

Spent Fuel Pool Re-Racking Auxiliary Projects.

Eskom is also proceeding with the auxiliary project to
upgrade various back-ups and controls affecting spent
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fuel pool operation, such that the upgraded systems
would satisfy the safety prescriptions of the US Standard
ANS-N57.2. The development of this standard had not
been finalised at the time of original design. Assessment
and evaluation of these modifications and the additions
required have made significant demands on the engi-
neering resources at both Eskom and the CNS.
Introduction of New Fuel Designs in the Koeberg
Reactors.

As part of its nuclear fuel management strategy, Eskom is
considering the use of US Westinghouse fuel in the Koe-
berg reactors. The schedule adopted by Eskom for the
implementation of this programme provides for four lead
use assemblies (LUAs) of the Westinghouse 374 Robust
Fuel type to be loaded into Koeberg Unit | during out-
age | Il in April 2000.The technical assessment work on
this project is nearing completion and no major out-
standing concerns have been identified. The main differ-
ence between these fuel assemblies and the present fuel
is in the number of grids holding the fuel pins.The new
design has more grids per assembly which provides
improved safety margins in terms of thermal hydraulic
conditions and mechanical stabilicy.

Furthermore the CNS is presently reviewing a safety
case submitted by Eskom in support of a request to
increase the approved fuel rod burn-up limit for certain
fuel types. This should result in longer fuel cycles and
therefore less frequent refuelling outages, thereby
improving safety. However, the safety case will have to
show that safety margins of the current safety assess-
ment would be maintained.

Transport Containers.

The CNS approved the request from Eskom for valida-
tion of the Certificate of Approval for the Special
Arrangement for the transport of the Framatome RCC-
3 Transport Container. The container is designed for the
transport of new fuel assemblies.

A separate application to license the MCC-3 transport
containers in which the LUA's will be shipped from the
USA to SA, has been provisionally refused pending
demonstration that the VWestinghouse containers satisfy
IAEA transport requirements.

Koeberg Operators Licensing and Training

During 1998 the CNS and Eskom psychologists report-
ed increased levels of occupational stress among the
licensed reactor operators. Various reasons were sug-
gested including the evaluation methodology utilised

during the re-qualification training. The situation was

reviewed by a team drawn from a number of countries
(France, Spain and USA), Eskom and the CNS. It
addressed the training and re-qualification training of
reactor and senior reactor operators, the candidate
selection process, criteria and methods and the CNS
licensing requirements and philosophy in respect of
operator training.

The general CNS conclusion from this review was that
the current training programme met licensing require-
ments but some improvements and changes were identi-
fied in order to bring it in line with international practice
and standards, and to account for South African demo-
graphics. It was also recognised that there could be ben-
efit in a more performance based regulatory approach to
operator training as opposed to the current more “intru-
sive” regulatory function. This, however, requires ade-
quate processes to be in place, which is presently not the
case. The frameworlc of a safety case taking into account
the recommendations of the international review team
and the requirements to support a performance based
approach has been developed by Eskom and accepted by
the CNS. Eskom is currently developing the safety case
which it is anticipated will be available for review within
the year 2000.

Koeberg Operating Procedures Review.

As the result of a recommendation from the review of
operator training, a review of the Koeberg operating
procedures was also carried out. The review team also
included members from overseas organisations and the
recommendations have been submitted to the CNS and
are presently under review. On the basis of the report,a
case is being formulated to reduce the number of oper-
ating procedures contained in the licence to those nec-
essary for safe operation.

Radiation Dose Conversion Factors.

Consideration has been given to refining the methodol-
ogy used for estimation of radiation doses to members
of the public arising from effluent discharges. The work is
not yet finalised but it is envisaged that it will provide
increased confidence in the dose estimates and upon
approval by the CNS, the methodology will be included
in the next revision of the Safety Analysis Report.
C.1.1.1.5 To finalise and implement the CNS licensing
guide on safety cases submitted by the
licensee as well as the CNS licensing guide
review plan to be used by CNS assessors.
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Licensing Guide on the assessment process for

reactors.

A Licensing Guide on “Safety Assessments for Nuclear
Power Reactor Sites and Submissions to the CNS"” has
been prepared and is currently under internal review
within the CNS. Once approved, the guide will be issued
ta Eskom.

CNS Review Plan for Safety Assessments.

A Review Plan on Safety Assessments for Nuclear Power
Reactor Sites and Submissions to the CNS” has been
completed and will be issued for use by CNS technical
assessors once the corresponding licence guide (see
above) has been approved.

C.I.1.1.6 To develop the CNS regulatory PRA as a
more dynamic assessment tool, e.g Risk Spec-
trum.

Limited progress has been made on upgrading the CNS

Koeberg PRA study. The independent development strat-

egy of the CNS PRA using the new program “Risk Spec-

trum” is being optimised in terms of the current
resources available and will be progressed further during

2000.

C.1.1.1.7 To establish defined proactive work pro-
grammes.

Assessment of Computer Codes.

COBRA Code - COBRA is an established computer

code that models the thermal-hydraulic behaviour of the

coolant in the core of a light-water reactor during steady
state and transient operation. This code is currently
being re-installed on a Unix platform at the CNS. While
its most common application is the analysis of in-core
thermal-hydraulics during accident conditions, the intro-
duction of new Westinghouse fuel into the Unit | core
of Koeberg provides a further area of application for this
code, as differences in fuel design give rise to distinctive
flow patterns. During the transition from Framatome to

Westinghouse fuel, the core will contain a mixture of the

two types of fuel assembly, and COBRA can be used to

assess the thermal-hydraulic compatibility between
them.

RELAPS5 Code - The latest version of the reactor sys-

tem code RELAPS (Mod 3) was ordered from the

USNRC in terms of the CAMP agreement, and has been

installed on a suitable platform at the CNS. RELAP5 is a

reactor systems code, capable of modelling the primary

and secondary coolant loops, including all thermal-

hydraulic components such as pumps, pressuriser, steam
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generators, etc, as well as all control and safety systems.
As such, most transient and accident scenarios of the
Koeberg reactors can be analysed.

RELAPS can also be applied to the SAFARI research
reactor, particularly in the context of the Safety Analysis
Report due to be submitted to the CNS during 2000,
which describes, inter alia, the behaviour of the system
under a series of off-normal conditions. The Pebble Bed
Modular Reactor, though differing from these systems in
being a helium-cooled device, is also capable of being
modelled using RELAPS.

Koeberg Flux Mapping Code - During a visit to
France, discussions were held with the developer of the
flux mapping module, SQUALE, of the SCIENCE code
system, in order to establish the qualification of the mod-
ule. SQUALE is used to process the monthly measure-
ments of the neutron flux within the reactor core during
operation,The use of this module at Koeberg will acquire
new significance when fuel is routinely stored in the re-
racked fuel storage pools, as the level of depletion of dis-
charged assemblies is determined from the results
obtained. Another aspect, namely the qualification of the
users of SQUALE at Koeberg, was also pursued and
found to be satisfactory. Approval for the replacement of
the old, mainframe-based codes by SQUALE, was provid-
ed to Eskom.

Severe accident codes - A number of severe accident
computer codes has been obtained from the USNRC,
but these have not been implemented yet owing to other
more urgent priorities.

Coopra agreement with the US NRC.

In terms of this agreement, the CNS is awaiting an
update of the USNRC Low Power and Shutdown Acci-
dent status report, which will include material submitted
at the San Francisco meeting in August 1999 attended by
the CNS.

Materials Investigations.

The material used on the primary circuit in cast form,
e.g. elbows and nozzles, is of duplex stainless steel. It has
been recognised that this material undergoes thermal
transformation at operating temperatures, leading to
varying degrees of embrittlement depending mainly upon
its chemical composition. The CNS is proactively investi-
gating this phenomenon in various ways:

Experimental cast duplex stainless steel castings have
been manufactured and samples sent to Potchefstroom

University for chemical analysis prior to ageing and
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mechanical testing.

Other material has been obrained from items replaced at

KNPS. A section of a primary pump thermal barrier

cover has been thoroughly decontaminated and trans-

ported to the Eskom materials research establishment.

This material will be used to investigate the effects of

prior deformation (e.g. during shop hydrotesting) on the

mechanisms of thermal ageing embrittlement.

Investigations into the deformation of primary pump

bowls during hydrotesting are also being made in collab-

oration with the Centre for Research in Computational

and Applied Mechanics (CERECAM) at UCT.

C.1.1.2 Conditions of Licence,

C.1.1.2.1 To undertake a review of the Koeberg condi-
tions of licence.

Licence change requests (LCRs).

During the reporting period forty nine licence change

requests and thirty minor change requests were submit-

ted by Eskom and assessed by the CNS.

Radiation Protection Organisation.

The issues surrounding the RP Organisation in terms of
conditions and requirements in the Koeberg licence NL-
| have now been resolved and approved in principle by
the CNS.The CNS awaits an LCR that would contain the
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revised Standard KSH-010 as well as a request to amend
the relevant Condition of Licence.

Process-based licensing.

The existing licensing framework for Koeberg is reflect-
ed in the present nuclear licence (NL-1) which makes
explicit reference to extensive Koeberg documentation
which is not always tailor-made for an efficient regulato-
ry framework. This results in numerous “licence change
request” submissions to the CNS whenever a change is
to be made to this documentation, many of which are
not significant as far as nuclear safety is concerned. To
achieve a more focussed licensing approach, considera-
tion was given several years ago to addressing this prob-
lem.

Following discussions on this issue, and taking interna-
tional regulatory practices into consideration, Eskom and
the CNS agreed to move towards a more process-based
licensing approach. In terms of this approach, the
nuclear licence would focus on the necessary processes
to ensure nuclear safety. These would address the validi-
ty of the documented safety case and safety standards,
safety analysis and operating procedures, the updating
thereof, ongoing review thereof, plant monitoring, feed-

back and follow-up actions by the licensee, A screening

1 K OCCUPATIONAL EXPOSURE:
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Figure 1. Occupational dose distribution from 1996 to 1999.
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PUBLIC EXPOSURE

Variation in Annual Dose Due to Koeberg Effluent Discharges
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Figure 2. Variation in public annual average dose due to effluent discharges (liquid and

gaseous) from Koeberg

process would be used to identify changes requiring
CNS approval. Safety indicators would be used as a mea-
sure of compliance with safety requirements. The CNS
would, however, continue to conduct inspections on the
plant, but these could be focussed by the use of such
indicators. The CNS would in addition monitor the
Eskom corporate organisation responsible for ensuring
compliance with these processes.

With this objective in mind, both Eskom and the CNS
have conducted a re-organisation in respect of their
Koeberg safety and licensing functions. Eskom has estab-
lished its corporate nuclear safety organisation “Genera-
tion Safety and Assurance”. In 1998 the CNS established
the Koeberg Project Department by adding a technical
assessment group to the existing inspection department,
and giving it overall responsibility for the licensing of the
plant.

Over the past year progress has been made towards
establishing the concept and tools for process based

134] 21.42-

licensing. These include items such as the CNS guidelines
for safety assessment, Eskom conduct of operations doc-
ument, Eskom screening and safety evaluation process,
and safety indicators. The CNS is currently revising its
inspection and monitoring programme to accommodate
the new approach. Progress has however been slow due
to the ongoing regulatory activities. Nevertheless it is the
intention of both organisations to achieve this objective
during 2000.

C.1.1.3

C.1.1.3.1 To ensure compliance with the dose limitation

Compliance Assurance.

system for individual workers and members of
the public.
Occupational Exposure to workers.
Radiation exposures to personnel working at Koeberg
Nuclear Power Station are subject to control by the
operational radiation protection programme. This pro-

gramme enables the identification of situations that

could lead to radiation dose accrual such that controls

Atmospheric Transport Pathway Liquid Transport Pathway

57Co 13.23

Table |.Radionuclides contributing the highest dose as a result of atmospheric and liquid
discharges
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can be exercised to ensure that doses are both main-
tained as low as reasonably achievable (ALARA) and
within the annual individual dose limit.

The highest annual individual dose accrued during 1999
was 20.35 mSv compared to the regulatory annual limit
of 50 mSv. The total annual collective dose to the work-
force for the year of 1999 was 1,75 Person-Sievert. The
total occupationally exposed workforce during 1999
numbered | 756 indicating an average annual individual
dose of approximately 0.98 mSv. This compares
favourably with the regulatory requirement of 10 mSv
per annum imposed on the average annual individual
dose to ensure that all doses are kept ALARA. Figure |
illustrates the dose distribution arising from the individ-
ual exposures accrued from 1996 to 1999.

The major contribution to the total collective dose was
the refuelling outages (outages |10 and 210).The collec-
tive dose for outages |10 and 210 amounted to 1.45 Per-
son-Sievert.The collective dose accrued as a result of the
outages contributed 83% of the total annual collective
dose recorded for the year 1999.

Type of solid radioactive waste No. of drums/y
Cl drums containing concentrates 68
N

| C2 drums containing resin 2

' C4 drums containing filters 3

210 litre drums containing general trash 346

Table 2. Inventory of solid radioactive
waste produced in 1999 and
drummed in various types of
drums.

Public Exposure

The total dose to the critical group in 1999 as a result of
gaseous and liquid effluent discharges was 0.172 pSv and
0.313 pSv respectively.

Effluent discharge

Various gaseous and liquid radioactive wastes are pro-
duced during the operation of Koeberg. These effluents
are treated by dedicated clean-up systems, which remove
most of the radioactivity from the waste effluents prior

to discharge to the environment. However, during the
operation of any nuclear power station it is inevitable
that small amounts of radioactivity will be released to the
environment.

Public expasure is controlled within strictly defined lim-
its by the implementation of a radiological effluent man-
agement programme, which ensures that the discharges
of radicactivity from Koeberg result in no risk to mem-
bers of the public. A key feature of this programme is the
control of radicactivity in effluent discharges to within
the Annual Authorised Discharge Quantities (AADQ).
These quantities are established by way of the safety
assessment process. [n addition to continuous monitor-
ing of radioactivity in effluent, radiclogical surveillance of
the environment is also carried out. In this way an inde-
pendent and strict control on public exposure from efflu-
ent discharges is maintained.

Figure 2 shows the variation in public annual average
dose due to effluent discharges (liquid and gaseous) from
Koeberg from 1996 to 1999. Radioactivity in liquid and
gaseous effluent discharged from Koeberg during 1999
contributed a total individual dose of 0.485 pSv with 65%
of this dose contributed from radionuclides discharged
in liquid effluent. This falls well within the limit of 250 uSv
per annum to the highest exposed member of the pub-
lic.

It is evident that the annual dose arising from effluent dis-
charges from Koeberg has been consistently low at less
than 1% of the dose limit.

Table | indicates the radionuclides which contributed
the highest dose as a percentage of AADQ discharged in
effluent.

Considering all discharges, tritium was calculated to con-
tribute approximately 57% of the total dose to members

"of the public from Koeberg radiological effluent dis-

charges in 1999. (Its contribution to the total dose due
to liquid releases amounted to about 26%.)

Waste Management — Arisings Plus Disposal Crite-
ria Compliance.

Generation of solid radioactive waste amounted to 70
m3 drummed in metal drums and 37 m? drummed in
concrete drums. The total amount of processed solid
low-level radiocactive waste was 107 m2. The inventory
of the drummed radiocactive solid waste produced in
1999 is given in Table 2

The shipment of radicactive waste to the Vaalputs
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national radioactive waste repasitory in 1999 involved
81 m3 of metal drums and 288 m3 of concrete drums.
The former were shipped in the fourth quarter and the
latter throughout the year.

Environmental Monitoring

The Koeberg environmental surveillance programme,
involving sampling and analysis of representative environ-
mental media, is performed in order to verify that efflu-
ent discharges have been effectively controlled and that
no unexpected build-up of environmental levels of
radioactivity are arising as a result of the discharges.
The small amounts of tritium released from Koeberg
could not be identified in either surface water on land or
in seawater. Sensitive gamma spectrometric measure-
ments of biological materials, soil and air samples, vege-
tation and food, did not reveal any contamination,
although very small quantities of |10mAg, originating
from Koeberg operations, were found in some marine
samples. As a demonstration of the equipment sensitivi-
ty, natural radioactivity is routinely measured in the
majority of samples in which none of the effluent activi-
ties are in evidence.Very small amounts of characteristic
activities in Koeberg effluent could be identified in
sewage sludge, while reportable activities of 1311, origi-
nating from therapeutic or diagnostic medical treatment
of local residents, were detected on various occasions in
Melkbosstrand sewage sludge. A widespread network of
environmental thermo-luminescent dosemeters (TLDs)
around Koeberg monitors the external exposure to
active gaseous effluents from Koeberg, The TLDs indicat-
ed a small increase above the norm for May 1999 that
was attributed to variations in natural background radia-
tion. In total, the environmental surveillance programme
has demonstrated adequate control over effluent dis-
charges in the period under review, and confirmed the
minimal impact to the surrounding environment and
population.
Eskom has been requested to identify a suitable standard
(e.g. ISO/IEC) with which the replacement computing
system (hardware, software and procedures) for radia-
tion protection processing and records must comply.
Although nominally satisfied by the preliminary inspec-
tion, the proposal was to keep recognition of the old sys-
tem as the legal record until such time as the CNS had
subjected the new system to an extensive audit.
C.1.1.3.2 To implement a risk focussed compliance
inspection programme at KNPS.
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The CNS safety indicator system for monitoring Koe-
berg has been finalised and established on an electronic
database. The indicators are presently being linked to the
compliance inspection and quality assurance pro-
grammes as well as technical assessment activities, plant
occurrences etc. This programme will be implemented
during 2000.

The purpose of this development is to provide an
improved framework for reporting, assessment and
monitoring of findings, 2 more focussed licensing and
enforcement programme, and to revisit the compliance
inspection programme.

Compliance Assurance Activities

Unit one - The unit operated for 84 days continuously
before shutting down for a two-day outage in May to
undertake repair work on the turbine. Three days after
the return to power the unit was manually tripped due
to a loss of the turbine auxiliary cooling system. Follow-
ing a five-day outage for repairs, the unit was returned to
power and has been on-line continually up to the end of
the reporting period. The unit power was reduced to
64% during the millennium change-over period as a safe-
guard against possible grid failure and a possible 'brown
out' situation (Y2K contingency). The unit suffered a par-
tial loss of power due to high electrical generator stator
bar temperatures, a problem that has been temporarily
managed by issuing a 'temporary operating instruction’
and changing an operating set point. On-line repairs are
currently unavailable and a modification is being prepared
for when the unit is shut down for the next scheduled
outage |11,

Unit two - The unit operated continually for 181 days
until the commencement of outage 210 on |7 Septem-
ber. The unit was returned to power on 3 November
and remained on line until 20 December when a faulty
temperature sensor on one of the main generator trans-
formers caused the unit to trip, Following a five-day out-
age for repairs, the unit was returned to power and has
been on-line continually up to the end of the reporting
period. The unit power was reduced to 64% during the
millennium change-over period as a safeguard against
possible grid failure caused by Y2K and a possible 'brown
out' situation.

Plant refuelling outages - The CNS monitored the
refuelling outages on both units during [999. This
involved assessment of the outage safety case which

addressed modifications, the outage plan and organisa-
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tional aspects prior to the outage, monitoring of compli-
ance with safety requirements during the outage, and
quality assurance and quality control records following
the outage. Problems with communications relating to

work orders were observed, but this was satisfactorily
addressed by Eskom.
Occurrences.
The reporting and follow-up of occcurrences at Koeberg
is conducted by way of a formal process.
A total of 595 occurrences were reported during 1999
of which seven were rated at level | on the |IAEA - INES
(International Nuclear Event Scale) scale. The scale is
used for purposes of reporting cccurrences to the pub-
lic with a view to providing some perspective. The scale
runs from occurrences of no safety significance — level 0,
to major nuclear accidents — level 7. An incident
occurred on 7 October 1999 in which the Unit 2 reac-
tor cavity was overfilled with water. This was rated 0 on
the INES scale, which implies no safety significance. The
incident occurred during an outage and there was no fuel
in Unit 2 at the time and no consequential effect on safe-
ty.
The INES level | events typically involve some anomaly
beyond the authorised operating regime, but do not
involve unacceptable exposure of personnel to radiation
or a failure of protective barriers.
Of the occurrences overall for 1999, 56% have been
closed out and all corrective actions completed, | 4% are
in an interim status with corrective actions identified but
not fully implemented and 30% are still open with cor-
rective actions still to be identified. The CNS monitors
the follow-up and close-out process and has no major
concern at this stage.

Maintenance

This was the first full year that the new maintenance

process was in place at Koeberg. Regular specialist

meetings took place which considered :

» maintenance effectiveness,

= reliability monitoring and feedback to the probabilistic
safety assessment (PSA),

* interface between the maintenance engineering
department and the various other maintenance relat-
ed disciplines {e.g. Inspection & Test department),

*  ensuring a sound interface between the Koeberg PSA
and Maintenance,

* integration of international experience into the main-
tenance process,

» the programme and timeframe for Eskom to establish
maintenance bases for all Critical Safety Related
(CSR) & Safety Related (SR) Systems, Structures and
Components (S5Cs) as required by the licence NL-1.

The CNS is monitoring implementation of the mainte-
nance programme as required by the licence. Some con-
cerns have been identified by the CNS regarding imple-
mentation of some elements of the programme and
these are being discussed and will be progressed for res-
olution at forthcoming meetings of technical specialists.
The CNS has noted Eskom's intended expansion of the
process to a plant-wide integrated maintenance
approach and also its proposals to align the maintenance
and monitoring practices with those of the French elec-
tricity utility EdF, which operates the French nuclear
power stations.
In-Service Inspection (151)
Specialist meetings took place during March, June, Sep-
tember and November 1999 attended by the Eskom
inspection & test department manager, specialists from
CNS and Eskom Generation Safety and Assurance. The
main items of consideration are summarised below.
Dead End Piping - these are branch pipes to the primary
circuit and have been found in similar plants abroad to be
prone to thermal fatigue cracking. The CNS has required
Eskom to provide a formal safety justification related to
this phenomenon. In part response Eskom has submitted
documents supporting a leak-before-break approach. It is
the intent that this approach will justify continued oper-
ation of the plant until such time that a modification is
made that will provide a long-term resolution of the con-
cern.

A preliminary safety case for continued operation with

leaking steam generator tubes has been received and

assessed by the CNS. Resulting comments were trans-
mitted to Eskom and discussed at specialist meetings. In
parallel, Eskom set up a Steam Generator Health Care
project with the initial purpose of compiling a file of all
relevant documentation pertaining to steam generator
maintenance, inspection and operability. This file is now
complete and will be used as a support for the revised
tube integrity safety case. In the meantime, EdF has
reported on poor correlation of steam generator tube
lealc rates and the results of eddy-current inspection
results. This aspect will feature in the revised safety case.

During routine reactor vessel inspections in France, spu-

rious indications were found in the Tricastin Nuclear
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Power Station on vessels similar to those at Koeberg.
From discussion at technical specialist level it is consid-
ered that the manufacturing and inspection history of
these vessels may account for the indications found. The
history of the Koeberg vessel inspections is quite differ-
ent and to date no such indications have been detected
at Koeberg. Both Koeberg vessels were inspected dur-
ing the period 1997/8.

As part of the requirements for the in-service inspection
programme, Eskom has initiated a Performance Demon-
stration programme for some of its non-destructive
examination (NDE) methods. Documents reporting on
that part of the programme dealing with inspection tech-
niques used for ferritic components have been submitted
for assessment. In summary, the ultrasonic testing pro-
cedures used on ferritic components are satisfactory.
However, human reliability is an issue that needs to be
pursued. The second phase of the programme dealing
with examination techniques for stainless steel compo-
nents has started. One general conclusion so far is that
the radiographic techniques used cannot be qualified as
flaw detection techniques.

It has been discovered that many of the original radi-
ographs from the construction phase of the plant are
deteriorating such that carrective action needs to be put
in place to retain the information on them. One option
that is being investigated is that of digitising some or all
of this information. A feasibility study is underway on this
matter.

Proposed changes to the Reactor Vessel Surveillance
Programme were discussed extensively and agreed to by
the main role players (see C.1.1.1.7).

Reactor Vessel Surveillance Programme — RVSP
The Reactor Vessel Surveillance Programme (RVSP) is a
licence requirement imposed in order that the in-service
irradiation embrittlement of the reactor vessels can be
monitored in advance using samples of the vessel mate-
rial. The RYSP reports relating to the testing of the first
two capsules have been received and are currently under
review. Preliminary findings are that the vessels will com-
ply with Pressurised Thermal Shock (PTS) criteria for at
least the design life of forty years.

Discussions with Eskem have been held regarding certain
changes to operational practice and how these could
influence the embrittlement, e.g. the impact of the new
fuel practice and the introduction of Operation at
Reduced Temperature (ORT). A reduced neutron flux of
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36% will be achieved at cycle 40 for each unit. However,
ORT is likely to increase the degree of embrittlement.
CNS considers that changes need to be made to the
programme to take cognisance of these factors. Changes
to the programme have been discussed and Eskom has
agreed to submit an appropriate licence change request.
Maintenance and Testing Inspections.

There was a considerable scope of in-service inspection

during the outages. General compliance inspections were

carried out on a sample basis to ensure that:

* Inspections and tests are carried out by qualified
personnel using approved procedures.

* The results of the examinations are correctly
assessed against the specified acceptance criteria.

*  The recording, reporting and resolution of non-con-
forming items are performed correctly,

* All the corrective actions, including repairs and
replacements, are carried out satisfactorily in accor-
dance with approved procedures.

The CNS also verified that all the Non Destructive
Examination (NDE) packages with recorded indications
had been correctly documented, and that the indications
had been correctly resolved.  Additional inspections
were performed on the dead end piping, SG tube exam-
inations, ARE/ASG branch welds, various pumps, valves,
and welds. Ne concerns were raised.

Control Room Inspections.

Control room inspections were performed daily by the

CNS inspectors in both control rooms. The inspections

were performed to ensure that the units are operated

according to the conditions of the site licence. No major
concerns were reported.

C.1.1.3.3 To implement a monitoring programme to
assess the effectiveness of the Eskom Nuclear
Governance Organisation (Generation Safety
and Assurance —GS&A).

The CNS required a number of audits to be incorporat-

ed into the Koeberg Integrated Monitoring Programme.

During the reporting period the CNS participated in the

following audits:

*  Generation Safety and Assurance (Eskom Corpo-

rate)

= Safety Assessment Process

*  Technical support crganisation

*  Koeberg training and qualification

With regard to the first three audits, the main findings
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related to insufficient resources, clarity on the docu-

mented processes, interfaces, auditability and indepen-

dence of the safety assurance function.

The main conclusions of the Training Audit were that the

high turnover of staff results in training resources being

concentrated on initial training. The Koeberg overall
training organisation has been identified as requiring
some restructuring. The appointment of a training man-
ager reporting directly to the Power Station Manager

was seen in a positive light and will be followed by a

reorganisation of training. While training is considered

generally adequate, the present drive to align with inter-
national practice is necessary to provide a future bench-
marl,

The recommendations and findings identified during

these audits are tracked at the Koeberg Safety Assurance

Group (KSAG) monthly meetings held between Eskom

and the CNS. Progress in addressing the issues is gener-

ally satisfactory.

C.1.1.3.4 To implement a regulatory process to ensure
that Eskom has addressed Y2K compliance
issues on the Koeberg plant.

The CNS interacted with Eskom during numerous pro-
ject meetings to ensure that all aspects related to com-
puter software were investigated in terms of the “Y2K"
issue and the possible impact on nuclear safety at Koe-
berg. The CNS was satisfied with the arrangements
implemented by Eskom and also with its contingency
plans, which were put in place for the transition period.
The main problem envisaged was one of grid instability
due to low demand rather than plant computer and con-
trol system problems. However, actual grid demand was
approximately 17GW at the turnover. The forecast
demand was |4GW and problems were expected only if
the demand had fallen to 7GW.

The CNS also implemented a contingency plan during

the transition period to ensure the availability of licens-

ing support if required. To this extent, a temporary
addendum to AD-1036,"CNS Response to the Notifica-
tion of an Emergency at a Licensed Nuclear Installation”
was prepared which established the additional prepared-
ness required by CNS during the Y2K transition period.

The plans were exercised jointly with KNPS. During the

actual transition period, the CNS Emergency Control

Centre was manned and used to bridge communications

with the International Atomic Energy Agency, various

international regulators and South African licensees, CNS

personnel were also in attendance at Koeberg and
Pelindaba. No issues arose during the transition period.
C.1.1.3.5 To develop and implement a regulatory safety
indicator monitoring system, in accordance
with the CNS policy, against which the nuclear
safety status of Koeberg can be measured. In
this process, reference will be made to the
autcome of the Convention on Nuclear Safe-
ty review meeting held in April 1999.
Refer to C.1.1.3.2 above. |t was confirmed that all par-
ties to the Convention on Nuclear Safety were com-
pletely satisfied with the South African National Report
on the Convention and also with the manner in which
nuclear safety was being addressed at Koeberg.

C.1.2 PEBBLE BED MODULAR REACTOR.
C.1.2.1  Safety Assessment.

C.1.2.1.1 To conclude the programme of work neces-
sary to come to a decision on the licensibility
of the PBMR conceptual design and formulate
the necessary conditions for the granting of a
first stage PBMR Licence.

Evaluation and Approval of the Eskom Licensing
Philosophy for the PBMR.
The requirements for licensing of the PBMR are set
down in the standards document discussed in B.1.4. Fol-
lowing numerous interactions between Eskom and the
CNS, the licensing philosophy for the PBMR was finalised
and agreed. Eskom will produce a Safety Case that will
present the overall intellectual safety argument for the
PBMR and describe how it be complied with.
The Safety Case will provide a logical linkage between
the blank design basis, the safety assessor and the gener-
al operating rules of the plant.
The Safety Case will be complemented by the Safety
Analysis Report (SAR) which is the principal document
to demonstrate that the proposed plant can be designed,
constructed, operated and decommissioned in compli-
ance with the CNS nuclear fundamental safety criteria
and licensing requirements for the PBMR. It will present
details of the plant design, the site and environs, the
design principles and the various detailed analyses
required to demonstrate the safety case.

The first step in the CNS licensability assessment of the

proposed PBMR concept is to review and accept the

Safety Case, in conjunction with the first revision of the

Safety Analysis Report (SAR). It is anticipated that this

documentation will be available towards the middle of
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2000.
Evaluation of the Design Basis of the PBMR.
Eskom has submitted preliminary documentation in sup-
port of the various elements that need to be addressed
for the establishment of the licensing basis as identified
in the Safety Case.The main documents are;
* The proposed PBMR plant technical description
* Methodology for the identification of events
» Methodology for defining the general design criteria
* Methodology for defining the specific design rules.
Within this topic Eskom has provided the following
submissions
» Methodology for design failure analysis of
structures, systems and components
* Methodology to establish the safety
classification system for structures, systems and
components
*  Methodology for loads determination
* Methodology for the safety assessment and
licensing basis event classification including the
PBMR Probabilistic Risk Assessment Phase |
* Methodology for design qualification
The majority of these preliminary documents have been
reviewed by the CNS and are still under discussion
between the CNS and Eskom. They will require further
reviews before a meaningful evaluation of the PBMR
design basis can be finalised, This objective will be pro-
gressed during 2000.
Licensing Guidance.
As part of the licensing process, the CNS has identified
the need to formulate more specific guidance to Eskom,
in terms of meeting the requirements set out in CNS
document LG 1037 “ Basic Licensing Requirements for
the Pebble Bed Modular Reactor”. To this extent the
CNS has developed a guidance document (LG-1039)
“Information to be submitted in support of the PBMR
licence application” which provides guidance as to the
contents and |evel of detail expected of submissions to
be submitted to the CNS. This document is being
finalised through the internal CNS standard development
process and was submitted to Eskom for comment.
Development of a Safety Assessment Review Guide
for CNS Review.
A safety assessment review plan is being developed to
provide guidance to the CNS staff who will review sub-
missions on the PBMR. In developing the plan, use is
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being made of the USNRC “Standard Review Plan for the
Review of Safety Analysis Reports for Nuclear Power
Plants”.
Specific Proactive Safety Assessment Topics.
Core Neutronics - A core neutronics model, devel-
oped at the CNS, has proved useful in assessing the pre-
liminary core design proposed for the PBMR. One of the
CNS reactor physicists received training in the use of the
German computer code package used in the design of
the core. It is envisaged that a copy of the package will
be installed on a computer at the CNS.
Irradiation Embrittlement - The effect of the origj-
nally proposed working temperature of [20°C on the
irradiated ferritic pressure boundary materials was
examined; it was concluded that severe embrittlement
would be expected. A proposal was made in that the
steel grade should be revised. Subsequently, the design-
ers proposed an operating temperature regime in the
order of 300°C - the irradiation effects are now expect-
ed to be small.
ASTRA nuclear testing facility in Russia - Eskom
intends to perform a number of criticality tests at the
ASTRA nuclear testing facility in Russia. This facility is
used for zero power criticality tests. It has a core with
the radial dimensions scaled down to 50% of those of the
proposed PBMR core. A first demonstration test has
already been performed. The CNS participated in the
meeting where the test facility was presented. This test
programme: will be mainly used for verification of com-
puter codes for reactor physics calculations performed
during design and safety evaluation stages.

C.1.2.2 Conditions Of Licence.

C.1.22.1 To formulate conditions of licence indicating
the requirements which will have to be met
should the project develop further than a con-
ceptual design, following completion of the
"Safety Assessment” phase.

The safety assessment phase is still under consideration

and at this stage no licence has been issued as yet,

C.1.2.3 Compliance Assurance.

C.1.23.1 To ensure that all quality assurance require-

ments for pre-licensing activities are fulfilled.
Two CNS pre-audit assessment reports on the PBMR
programme were finalised and the findings addressed to
Eskom. These are being addressed during the regular
PBMR Quality Assurance meetings between the CNS
and Eskom/PBMR.
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Quality Management.

The Quality Management Programme of the Eskom
PBMR project is still being developed and finalised. The
CNS raised some concerns with Eskom on this situation,
especially given the fact that safety submissions are being
prepared and presented to the CNS (refer above) with-
out an approved and documented quality management

programme. The programme must, inter alia, identify
arrangements for independent review prior to submis-
sion to the CNS. The matter has been discussed with
Eskom and is being addressed.

Project Management.

PBMR Licensing Project and PBMR Project Licensing Liai-
son Committee (PLLC) meetings continued on a month-
ly basis. PLLC meetings address the more strategic issues
related to the PBMR Programme while the PBMR Licens-
ing Project PLPM meeting addresses progress of the
licensing project.

Licensing fees for the continuation of the project up to
March 2000 were determined and agreed with Eskom.
Discussion on licence fees for the forthcoming year have
commenced.

The CNS engaged the services of overseas consultant
companies with specialist capabilities in high temperature
gas-cooled reactor technology to bolster its current
technical assessment staff,

In terms of overseas technical support a memorandum
of understanding between the JAERI and the CNS on
information exchange has been signed. JAERI is a Japan-
ese institution playing a major role in the development of
high temperature gas-cooled reactor safety philosophy in
Japan.

The CNS is currently reviewing its strategy in terms of
staffing and the future use of overseas consultants. The
existing agreements terminate in March 2000, An option
under consideration is to increase the CNS staff com-
plement on the PBMR project and make use of consul-
tant services only on identified specific cases.

PBMR Environmental Impact Assessment.

In terms of the Environment and Conservation Act, the
siting and construction of the PBMR is subject to an Envi-
ronmental Impact Assessment (EIA) which calls for pub-
lic consultation. The licensing process also calls for pub-
lic consultation and the CNS and the Department of
Environmental Affairs and Tourism (DEAT) engaged in
discussions to determine a single public consultative
process which will satisfy both the licensing and ElIA

requirements. In terms of this parallel process the CNS
will address the nuclear/radiological protection/radioac-
tive waste and nuclear emergency planning aspects while
the conventional environmental impact aspects will be
considered by DEAT.

Eskom has initiated the EIA process by appointing an
independent consultant, as required by the Environment
Conservation Act, to conduct the EIA. Preliminary dis-
cussions between Eskom, its consultant and the relevant
governmental organisations have taken place. Continua-
tion of the process is pending further consideration from
the government. The arrangements for the single public
consultative process will be finalised during 2000 once it
is decided whether the project will be taken further.
IAEA PBMR Technical and Economic Feasibility
Study and Safety Study

The |IAEA was requested by government to undertake an
independent review of the technical and economic feasi-
bility of the PBMR and a review of its safety. The activi-
ties identified by the |AEA for the economic and techni-
cal feasibility study have been completed. Limited input
from the CNS was required in these activities since the
safety aspects of the PBMR were dealt with in detail by
the safety study. The team reviewing the safety of the
proposed design visited South Africa in February 2000
and the CNS provided the necessary input in terms of
licensing approach and requirements. Reports will be
finalised and provided to the government.

C.2  RADIOACTIVE
WASTE MANAGEMENT

C.al To review waste

acceptance cri-

teria for all
licensed storage
and disposal
facilities for ade-
quacy.

The waste acceptance cri-

teria in use by the AEC at

the Pelindaba

been reviewed and a num-

site have

ber of issues were identi-
fied requiring resolution.
These were identified to
the AEC which is consider-
ing the issues and has

Senior Manager:
undertaken to respond.The

7 N

Mr Sietse van der Woude

Mining, Waste and NuclearTechnology
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current waste acceptance criteria at Vaalputs are in line
with the IAEA waste classification document. Compari-
son of these criteria with criteria used in other countries
is ongoing,
C22 To initiate moves that will ensure that the
rehabilitation of any contaminated sites not
yet being addressed takes place.

The CNS identified a number of contaminated off-mine
sites during 1993.These sites had been contaminated by
various activities involving the refurbishment of contam-
inated items from the mining and minerals processing
industries, the re-cycling of contaminated scrap material
or the uncontrolled disposal of contaminated wastes. At
the time of discovering the sites, a certain number could
be related to the activities of particular mines, particu-
larly in Phalaborwa. For the majority of sites in the Gaut-
eng and Free State areas, around forty sites in all, the
actual mines responsible for the contamination were less
easy to determine. Following protracted discussions, the
mining industry collectively undertock to make funds
available to investigate suitable rehabilitation mechanisms
and then to rehabilitate the affected sites. The availability
of the latter funding was made contingent on the identi-
fication of a disposal option for the more concentrated
long-lived radioactive wastes that would arise from the
rehabilitation process. The absence of a national waste
management policy has made determination of such an
option difficult, as a result of which little progress has
been made on cleaning up the contaminated sites.

In an effort to progress this matter, further meetings
were convened with representatives of the mining indus-
try where various possible options were identified. These
options are being evaluated for feasibility and suitability.
A response is awaited from the industry on its position
on the various options.

C23 To pursue recommendations arising from the
IAEA peer review in respect of safety assess-
ment for the Vaalputs repository.

During 1997 a number of concrete waste disposal con-
tainers which had been placed in the disposal trenches at
the Vaalputs waste repository were found to have fine
cracks in the walls through which a small amount of
radioactivity had migrated. Whilst not giving rise to any
significant radiation hazard, it was deemed necessary to
determine why this migration of radioactive material had
taken place and what if any could be the longer term
safety implications, At the time of the incident, irregular

shipments of waste were being made from Koeberg to
Vaalputs which had caused the containers to remain
uncovered for longer than anticipated, and there had
been uncharacteristically high levels of rainfall. From ini-
tial investigations it had been assumed that the drum had
been overfilled and that waste had spilled into the gap
between the inner metallic drum and the concrete wall
of the container. It was then assumed that rainwater had
percolated into the drum and leached out a certain
amount of radicactive material from the gap, which had
subsequently migrated through the fine cracks in the
container walls. The incident gave rise to a degree of neg-
ative public reaction and the AEC requested the |AEA to
conduct an independent review of the safety of Vaalputs
and the operational controls in place.

The IAEA review took place during 1998 and the findings
and recommendations were provided to the AEC in early
1999. The AEC has begun addressing the recommenda-
tions. Inter alia, an audit of waste management activities
at Koeberg Nuclear Power Station was conducted by
AEC personnel as recommended. Although no formal
report has been submitted to the CNS to date, initial
indications are that there were no major deficiencies in
the way the waste drums are presently prepared at Koe-
berg.
C24 To review conditions of licence for adequacy
and appropriateness with particular reference
to acceptance criteria, compliance with accep-
tance criteria and safety assessment.

Following review it was found necessary to make only
one change to the licence conditions during this period.
This was for incorporation of the revised document on
the control of sources,

C.25 To ensure compliance with the dose limitation
system for individual workers and members of

the public.

Radiation doses to workers at the Vaalputs site were
maintained at low levels and were well within prescribed
limits. There were no effluent discharges from the site
and no public exposure occurred.

C.26 To determine adequacy of the Y2K pro-

gramme.

A contingency plan was submitted for Vaalputs in prepa-
ration for possible problems related to the Y2K
changeover. No actual problems were experienced at
Vaalputs during the changeover.

ca27 To develop and implement service standards
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applicable for regulatory review and control
activities.

A service standard for the evaluation of AEC safety
reports is under development.

c28 To develop and implement a regulatory safety
indicator monitoring system, in accordance
with the CNS methodology, against which the
safety status of the activities can be measured.
Work on the development of a basic set of indicators has
been undertaken and is nearing completion. The tracking
of these indicators as a measurement of safety status will
be undertaken in the forthcoming financial year.

c.3 NUCLEAR TECHNOLOGY
C.i.l ATOMIC ENERGY CORPORATION
- PELINDABA SITE

To undertake licensing of all activities covered
by the Nuclear Energy Act.

Ca3.ll

Forty-nine licence change requests were approved dur-
ing the year. The approval of qualification tests for the
new 300g SAFARI fuel was of particular significance. This
is a first step towards the approval of the fuel upgrade in
the SAFARI reactor core. The probabilistic safety assess-
ment (PSA) for the SAFARI fuel fabrication facility
(ELPROD) was evaluated and approved. A consolidated
PSA for the decontamination facility was also evaluated
and approved. This facility is increasingly playing a major
role in the decommissioning phase of the closed plants.
The evaluation of PSA's from three other facilities is at
an advanced stage. Upon approval of the three facilities,
the process of retrospective licensing of production facil-
ities will draw to a close for the Pelindaba site facilities.
C.3.1.2 To progress the Safari safety review with a
view to completion in the year 2000.

In accordance with international practice to regularly
review the safety assessment of reactors, a review of the
SAFARI safety was initiated during 1998. Documents
forming part of the Safety Analysis Report (SAR) were
received and evaluated during the past year. Comment
has been provided on some of these documents and the
final and comprehensive SAR is expected by March 2000.
C.3.1.3  To undertake an assessment of the impact of
chemical plants on nuclear safety.

Discussions have taken place with the AEC to identify
the conventional plants on the site which may have an
impact on the safety of nuclear facilities. The AEC is in

the process of compiling a comprehensive site risk

assessment that will include consideration of the impact

of chemical plants on nuclear safety.

C.3.14  To undertake a review of licence conditions to
ensure ongoing adequacy with particular ref-
erence to internationally endorsed standards.

Licence conditions pertaining to the reporting of occur-

rences have been reviewed and revised to provide clari-

ty on the reporting period.

C.3.1.5 To review and revise the compliance assur-
ance programme taking into consideration the
safety indicators that will be developed during
the reporting period.

The basis for the compliance assurance programme was
reviewed and revised. The revised programme was docu-
mented and implemented during the year.
One hundred routine and forty-three non-routine com-
pliance inspections were conducted during the year. No
major findings were made during these inspections.
The inspections included extraordinary audits conduct-
ed following a criticality accident in Japan. This accident
involved an unplanned criticality excursion caused by
operators failing to follow established procedures. There
were no findings that would represent a threat of a sim-
ilar criticality incident at the AEC facilities.

Sixty-nine occurrences were reported during this peri-

od. Although most of the occurrences were of a minor

nature, a small number were of more significance and are

reported below.

lodine Spill at the Hot Cell Complex of the AEC.
During November 1999 there was a significant spill of
iodine in the Hot Cell Complex of the AEC. No release
to the environment took place and some workers
received radiation doses that were measurable but well
below the dose limits. The CNS required the AEC to
include safety culture considerations and the possible
effect of production on safety in the ensuing investiga-
tion. The investigation report recommended increased
management oversight and the AEC is in the process of
implementing these recommendations.

Fire at Thabana Waste Storage Facility.

A veld fire spread to one of the trenches at the Thabana
waste storage facility that had been opened previously by
the AEC. It was not possible to determine the specific
cause of the veld fire. Results of radiation menitoring in
the environment submitted by the AEC confirmed that
there was no overexposure of either members of the
public nor of any of the personnel involved in extin-
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guishing the fire. Following the incident the CNS
required the AEC to close the open trenches by an
approved method.

C3.1.6 To demonstrate that compliance with the

dose limitation system for individual workers

and members of the public has been achieved.
The highest individual dose at the AEC was 23,28mSv
per annum, while the average dose to the occupationally
exposed workforce was 0,503mSv .These complied with
licence requirements for doses to be maintained as low
as reasonably achievable and below dose limits.
The total dose to the critical group as a result of gaseous
(Table 3) and liquid (Table 4) effluent discharges was
6.14 pSv and 89 pSv respectively. This was well within
the 250 pSv public dose limit.

C.3.1.7  To review the environmental monitoring pro-

gramme for ongoing adequacy and appropri-

ateness.
The CNS evaluated and approved the AEC's revised envi-
ronmental monitoring programme. The CNS also
reviewed its own environmental verification programme
and found it to be adequate and appropriate. The annu-
al report from the Pelindaba environmental monitoring
programme showed that no unexpected build-up of envi-
ronmental levels of radioactivity occurred as a resulc of
effluent discharges from the site. The results from CNS
independent verification programmes also confirmed
that discharges from the site were effectively controlled.
C.3.1.8 To demonstrate the adequacy of emergency
planning arrangements.
A number of small-scale CNS observed emergency exer-
cises were held to test particular aspects of the emer-

Gaseous Discharge Type

% of the AADQ Discharged

gency plan during the year. One comprehensive exercise
was held to demonstrate the effectiveness of the on-site
emergency plan functionaries. The duration of the exer-
cise was approximately one hour and was initiated by a
stack release from the Hot Cell Complex. It was

assumed that only noble gases were released but with a

possibility that also radioactive lodine could be released.
The initial release rate was given as IEI0 Bg/s and esca-
lated to a maximum of 4E1| Bq/s during a time span of
fifty minutes. It was also assumed that all mitigating
actions taken to stop the release failed. The exercise
included a mustering exercise for all persons on the AEC
site including persons who leased office and factory
space on the site. Transport needs for the evacuation of
personnel were also tested. No major deficiencies were
found during the exercise. However, the CNS expressed
concern regarding the availability of transport on the

site.

C.3.1.9 To assure progress in respect of the various

decommissioning and decontamination pro-
grammes.
Approval was granted for the decommissioning of the
Molecular Laser Isotope Separation (MLIS) facilities and
facilities at BEVA that had been used to manufacture light
water reactor fuel for Koeberg. The dismantling of the
latter facilities proceeded without incident. Most of the
equipment from the fuel fabrication facility had been sold
and transported to China.
C.3.1.10 To determine the adequacy of the Y2K pro-
gramme.,
A major drive was undertaken by the CNS for all the
AEC nuclear facilities to ensure that all safety related sys-

~ Public Dose Due to Discharges [uSy] |

2.74E-04

5.79E+00

5.92E-04

Table 3 AEC Gaseous Effluent Management Data for 1999

: Total Activii Released % of AADQ Discharied Public Dose Due to Dischaies ||.|Sv|

Table 4 AEC Liquid Effluent Management Data for 1999
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tems would be Y2K compliant. The AEC was requested
to submit a plan detailing strategies it would use to

ensure Y2K compliance. In order to streamline commu-
nication, the AEC appointed three coordinators to liaise
with the designated CNS official on Y2K matters. Action
plans were requested and received from the various
facilities on the AEC site, These were evaluated to deter-
mine whether there were concerns. There were no con-
cerns other than the possible failure of the access con-
trol system, which was rectified. An internal audit was
conducted by the AEC to verify the readiness of the facil-
ities. In addition, another audit was conducted by an
external IT company, following which certificates of com-
pliance were issued to the various facilities. The CNS
then requested contingency plans from facilities that
were identified as higher potential risk as well as those
that would be operational at midnight on 31 December
1999. These were submitted for evaluation and were
deemed to be adequate. Since the SAFARI reactor was
planned to remain operational during the changeover
period, special emphasis was placed on the contingencies
associated with the safety of the reactor. No problems
were experienced during the changeaver period.
C.3.1.11 To evaluate the adequacy of the waste man-
agement plan.

The majority of wastes, arising from activities at the
Pelindaba site since its initial commissioning, have been
stored on the site. The bulk of these wastes are from the
extensive uranium refinement, conversicn and enrich-
ment activities that were undertaken over the years and
from the decommissioning of the associated facilities.
These wastes contain very long lived radionuclides. Low
and intermediate level wastes from the operation of the
SAFARI reactor and operational waste from various
nuclear technology activities are also in storage. High
level waste in the form of spent fuel elements from the
SAFARI reactor are stored in a dedicated engineered
underground pipe storage facility. The different storage
facilities and conditions of storage vary considerably in
terms of their medium to longer-term acceptability.
Assessment and monitoring has demonstrated that, in
the short term, no significant hazards are caused by these
facilities but considerable resources will have to be
expended on these wastes in order to ensure their safe
management in the medium to longer term. Resolution
of these issues is pending establishment of a national
radioactive waste management policy which is presently
under consideration by government.

In the absence of such a policy, the CNS and AEC have
established joint mechanisms to evaluate the ongoing
adequacy of the medium to longer-term radioactive
waste management plan and to oversee its implementa-
tion,

C.3.1.12 To develop and implement service standards
applicable for regulatory review and control
activities.

A service standard for the evaluation of AEC safety

reports is under development.

C.3.1.13 To develop and implement a regulatory safety
indicator monitoring system, in accordance
with the CNS policy, against which the safety
status of the activities can be measured.

The CNS established a policy regarding safety indicators

and is in the process of developing a specific system for

application to the licensed activities of the Atomic Ener-
gy Corporation.

C4 MINING AND MINERALS PROCESSING.

C4.l To progress licensing of all activities covered
by the Nuclear Energy Act.

In terms of Regulation R.848 of 23 April 1994, March
1999 was the last date for facilities carrying out activities
with radioactive material to apply for nuclear licences.
Apart from the reports submitted by various companies
and industries, the CNS conducted its own investigations
regarding the radiation hazards at such facilities. From
international experience, the industries that should be
considered include the zircon, aviation, water treatment,
oil and gas, coal burning power stations, building materi-
als and phosphate industries. The CNS has prepared a
summary report of all the available information and pro-
posals regarding the regulatory control of these indus-
tries. Discussions with groups representing some of the
above-mentioned industries have commenced.

No declarations for exemption were issued during the
reporting period and nine nuclear licences were issued

during the past year. The total numbers of licences that
have been issued are:

«  Mining and Minerals Processing 68
*  Small users 23
*  Scrap recycling 8
C4.2 To finalise assessment of radiation hazards to

the public from mining and minerals process-
ing activities and to establish appropriate con-
trol and monitoring programmes.
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The CNS evaluated the public hazard assessment
reports submitted by licensees that gave rise to a num-
ber of comments which were subsequently discussed
with the licensees. As part of the CNS review of these
reports, a number of substantial technical issues have
been identified that still need to be resolved before the
CNS can confirm the results and conclusions in the
reports.

Reports from licensees covering all of those that were
due by December 1998, have been received. Other
reports, of licensees that were authorised after [997,are
expected by June 2000.

Project team meetings were held with the licensees dur-
ing September and October 1999 to discuss the com-
ments on the hazard assessment reports that had been
provided by the CNS. During these meetings the
approach that would be followed in making submissions
on Radiation Protection Programmes to control and ver-
ify control over public exposure was discussed. To date
the CNS has received a number of submissions setting
out the proposed control programmes which will be
evaluated and authorised for implementation during the
year 2000. The outstanding programmes are expected
by April 2000.

Following discussions during the above-mentioned meet-
ings, the need arose for the Harmony and Anglogold
group of mines to make individual re-submissions to
quantify the doses from individual mines rather than
from a region. These reports were due in November
1999 and are still awaited.

C43 To review the current hazard/risk assessment
methodologies for different types of facilities
in the light of international experience and to
ensure consistency with CNS policy.

No progress has been made owing to the application of
resources to other priorities,

Conditions of licence.

C44 To review licence conditions to ensure their
ongoing adequacy and with reference to inter-
nationally endorsed standards.

Since licensees were required to submit their radioactive

Dose intervals (mSv/a) 0-5 5-10

C.LICENSING PROJECTS

waste management programmes and public protection
programmes during the reporting period, the licence
conditions pertaining to these programmes were
reviewed. Although no revisions of the conditions were
deemed necessary, a guidance document on radicactive
waste management was discussed with, and provided to,
licensees,

C.4.5 To review and revise the compliance assur-

ance programme taling into consideration the
safety indicators that will be developed during
the reporting period.

The document explaining the basis for the compliance
assurance programme was reviewed and revised to
incorporate aspects such as the operational history of a
facility and to provide for a more regular and formal
review of the compliance assurance programme applica-
ble to a facility.
C46 To demonstrate that compliance with the
dose limitation system for individual workers
and members of the public has been achieved.
To date, hazard assessment reports covering approxi-
mately 97% of the underground workforce have been
submitted to the CNS.
Based on the outcome of these assessments, licensees
submitted their protection programmes for under-
ground workers. In view of the cost associated with issu-
ing personal radiation dosimeters to all underground
workers, licensees have proposed various alternative
strategies to estimate doses to workers making use of
menitoring techniques in working areas. These proposals
are presently under review for acceptability. This process
will not delay implementation but will require any oper-
ational shortcomings identified to be subsequently recti-
fied.
The doses received by workers during 1999 are as pre-
sented in Table 5. Working groups have been established
at Harmony Gold Mine and Randfontein Estates Gold
Mine where dose limits were exceeded in past years.The
working groups consisted of representatives of manage-
ment, labour and the CNS as well as consultants with
speéialist expertise. At Harmony Gold Mine the work of
this group has led to a significant reduction in doses.
[0-15

15-20 >20 Total

Table 5: Radiation exposure to workers at authorised mining and minerals processing

facilities for the year 1999
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During the reporting period, radon progeny levels
reduced by a factor of five at some points, while mitiga-

tion measures are being implemented to further reduce
radiation levels at other points. The contribution at
Randfontein Estates working group is expected to
become cbvious in the near future.

C47

The CNS required assurance that all licensees were Y2K

To ensure Y2K compliance where necessary.

compliant in respect of all the systems and instruments
used to demonstrate compliance with licence conditions.
No problems were experienced at the time of the
change-over.

C48 To ensure the development and implementa-
tion of a comprehensive waste management
strategy.

Licensees submitted their radioactive waste management
programmes that would, as a minimum, cover identifica-
tion, quantification and classification of radioactive waste.
The programmes are being reviewed with a view to
ensuring that an adequate strategy is in place for the safe
management of radioactive waste arising from the min-
ing and minerals processing industries. More concentrat-
ed long lived wastes are currently stored pending devel-
opment of a national policy on radioactive waste man-
agement which will identify future management options
for these wastes. This will ensure that suitable disposal
options are determined. In addition, bulk mine residues in
the form of radioactive mine tailings and waste rock has
to be managed in perpetuity due to the long radicactive
half-lives associated with the radioactive nuclides con-
cerned. Appropriate measures need to be put in place
for the safe management of these wastes.

Concerning the release of scrap metal from licensed
facilities, proposals regarding the import and export of
scrap metal have been finalised and will be discussed with
interested and affected parties in the near future.

C49 To ensure the clean-up of all contaminated off
mine sites associated with the mining and pro-
cessing of radioactive minerals and ores.
Contaminated scrap material sites.

Of the forty contaminated off-mine sites, the SBI Plastics
site was cleaned up. The radioactive waste arising from
the clean-up was placed in a sealed container on the site.
The waste has been shielded and a survey was also con-
ducted to confirm that the contamination has been
removed.

The way in which the waste from the clean-up activities

is managed remained the major issue preventing further
progress with these activities. In a further effort to
resolve this deadlock, the CNS conducted an analysis of
the advantages and disadvantages of the various waste
management options and informed the mining industry
of its concerns and requirements regarding options that
they proposed. The mining industry has not responded
to this information.

Abandoned testing sites.

Two sites were referred to the CNS which had been
used for testing artillery shells made from depleted ura-
nium.The testing process causes dispersion of the urani-
um in the soil target matrix and dispersion of the soil tar-
get itself, giving rise to widespread contamination of the
local environment. The protocol for the cleanup and
clearance of the Jalckalsfontein and Alkantpan operations
has been submitted to the CNS for approval. The
cleanup and clearance of the two sites is now entering
the final phases of the project, which is scheduled to be
complete in January 2001.

CA4.10 To develop and implement service standards

applicable for regulatory review and control
activities.
Service standards have been developed for internal
review in respect of underground radiation protection
programmes, programmes controlling public exposure
and radioactive waste management.
C.4.11  To develop and implement a regulatory safety
indicator monitoring system, in accordance
with the CNS policy, against which the safety
status of the activities can be measured.
No progress has been made in this area owing to the
application of resources to other priorities. The matter
will be taken up in the forthcoming year.

D. ADMINISTRATION AND

CONTROL.
D.1 Personnel.
D.1.1 To ensure that the existing human resources

of  the CNS are maintained at an ade-
quate level for its mission, objectives and
worldoad through effective recruitment and
selection.
The staff complement of the CNS was seventy-nine at
the end of the reporting period. Four members of staff
were recruited to fill vacant positions during the year,
two Project Officers for the Mining and Minerals Pro-
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cessing department, one
Project Officer for the AEC
project and one Materials
Integrity  Specialist. A
recruitment campaign will
be launched to recruit six
members of staff for the
PBMR Project Department.
D.1.2 To imple-
ment the affirmative action
policy at all levels of the
organisation through pur-
poseful recruitment, accel-

erated training, progression
and promotion.

The target set for the
1999/2000 financial year
has been exceeded. Repre-

sentation figures at the end
of the period were:

Total CNS Staff

Designated Group 46%
Non Designated Group 54%
Management

Designated Group 33%
Non Designated Group 67%

Priority attention is given to staff from the designated
group when implementing the CNS staff development
plan.
D13 To develop an employment equity strategy
and plan as part of the affirmative action ini-

tiatives.
The CNS Employment Equity Plan is being developed
with the aid of a specialist in the field of labour relations
and in consultation with the AA Monitoring Group and
the Staff Association.
D.1.4 To implement a staff development programme
through which individual training needs are
identified and addressed, with specific empha-
sis on accelerated training for staff from the
designated group.
Human Resource Development Programme
A human resource development programme was devel-
oped and implemented. The programme involved a sys-
tematic review of individual staff training and develop-
ment needs enabling an organisation wide programme to
be established. The programme covered professional
development elements of scientific and technical training

D. ADMINISTRATION AND CONTROL.

together with soft skills and management training where
necessary. The programme fulfils all the requirements of
the Employment Equity Act and the CNS Affirmative
Actian Policy.

The implementation of the human resource development
programme progressed according to schedule. Training
requirements were identified and were translated into
formal staff development programmes for individual staff
members.  Priorities were determined with specific
emphasis on accelerated training for staff from the desig-
nated group.

D.1.5 To identify internal CNS documents which are
or have been affected by legislative changes,
and amend the identified documents, such as
AD’s on Conditions of Service, Disciplinary
Code, Grievance Procedure and the Recruit-
ment Procedure.

A review procedure has been developed for CNS policy
documents affected by legislative changes. The Recruit-
ment and Grievance procedures have been finalised.
D.l.6 To investigate proposals through which finan-
cial assistance could be given to those mem-
bers of staff participating in the CNS medical
scheme, who joined the CNS on or after | July
1990 and who, at present, will not receive any
financial assistance in this regard upon their
retirement from the CNS.

At its meeting in November 1999, the Council for
Nuclear Safety approved that financial assistance be
extended to those members of staff joining the CNS
between | July 1990 and 3| December 1995 and who
retire from the service of the CNS.This will be applied on
a sliding scale with the maximum benefit being 60% of
subscription fees. No assistance will be extended at this
time to those members of staff joining after 31 Decem-
ber 1995,
D.1.7 To develop and implement an induction course
through which newly appointed members of
staff would be introduced to the CNS.

It was decided that the development of the Induction
course will be left in abeyance until the completion of the
Management Directive and the Management manuals. It is
envisaged that these documents will be completed by July
2000, whereafter attention will be given to the Induction
course.

D.2 Administration and Information
Technology
D21 To ensure Y2K compliance through implement-
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ing the CNSY2K plan.
A systematic assessment was carried out and potential
problem areas were addressed. The CNS experienced no
problems with Y2IK compliance of its computer systems.
D22

To provide a sound computing basis and net-
work for the CNS.

A systematic assessment of the CNS computer networl
was carried out and it was decided to re-configure all its
servers and the entire network to provide a more stable
working environment for computer operations. This
exercise resulted in the more effective usage of hardware
and software resources, resulting in a cost and time sav-
ing in the CNS's overall computer operations.

D23 To investigate the feasibility and cost effective-
ness of moving the CNS workflow system,
document storage and retrieval system from
the Lotus environment to the Microsoft envi-
ronment.

An investigation was carried out to determine whether
the CNS computer operating system will remain in the
Lotus Notes environment or whether it would be advan-
tageous to move to a Microsoft operating environment.
It was decided to remain in the Lotus MNotes environ-
ment, and to optimally use the system for improving the
worldlow and data storage and retrieval systems of the
CNS.The latest version of Lotus Notes was implement-
ed on the CNS computer system. This will enable the
CNS to introduce further developments to the work-
flow and data storage and retrieval systems.

D.3 Finance

D.3.1 To ensure that the costs of the CNS are con-
tained within acceptable limits that are identi-
fied through the budget.

The CNS developed improved reporting strategies to
enable the departmental managers to have better infor-
mation with which they can manage expenditure. Regu-
lar feedback on the status of the CNS income and
expenditure estimates was given to the CNS Audit Com-
mittee and to the Council.

The CNS contained its expenditure within its approved

budget.

D3.2 To implement an effective internal audit pro-

gramme.

KPMG was appointed as internal auditors and has con-

ducted three internal audits during the last eighteen

months. Regular feedback was given to Top Management
and the Audit Committee. KPMG reported to the Audit

Committee at its last meeting, that they were satisfied

that the CNS had implemented all the required manage-
ment controls, and that these were applied effectively by
CNS management.

D33 To implement a system of department based
cost centres.

The CNS has implemented a department-based cost cen-
tre financial system. Financial reports are printed in this
format and submitted to Departmental Managers on a
manthly basis.

D34 To maintain effectively the project booldeep-
ing programme.

The CNS has effectively maintained its separate project
bookkeeping system.

D.3.5 To implement changes to the salary pro-
gramme, resulting from the changes in the
requirements of the SA Revenue Service.

The CNS has implemented all the new requirements laid
down by SARS.The Internal Auditors have audited these
new implementations and have indicated that they are

satisfied with the implementation thereof.
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NATURE OF BUSINESS

The Council for Nuclear Safety (CNS) was established in
terms of Section 33 of the Nuclear Energy Act, 1993 (Act
Ne. 131 of 1993) to safeguard persons against nuclear
damage by regulating and exercising control over —

a) the construction or use of a nuclear installation;

b} the use, possession, production, storage, processing,
enriching, reprocessing, conveyance or disposal of
radioactive material;

¢} the discarding of radicactive waste;

d) the storage of irradiated nuclear fuel;

e) the carrying out of any other activity involving
radioactive material, which is capable of causing
nuclear damage.

In achieving its aim, the main technical functions of the
CNS are to grant licences (or issue declarations) with
attendant conditions for the above activities and to advise
the Minister on any matter associated with these. In addi-
tion and with regard to the above activities, the CNS acts
as the national competent authority in terms of the IAEA's
Regulations for the Safe Transport of Radioactive Materi-
als, collaborates with outside bodies to ensure that it has
at its disposal an appropriate range of scientific and tech-
nical information for it to accomplish its tasks, and assists
in the provision of a purposeful educational and training
environment in matters of nuclear safety.

STATE OF AFFAIRS

CNS strategy is to implement responsible and effective
regulatory control. It accomplishes this by adopting regu-
latory practices that are comparable internationally and
which address the risk of nuclear damage through apply-
ing quantitative and qualitative assessment techniques and
safety assurance programmes in a cost effective manner.
The activities of the CNS, aimed at the health and safety
of South Africa’s public, continued to be consistent with
broad Government policy. In discharging its mandate the
CNS continued to be receptive to considerations of trans-
formation, capacity building, co-operative governance and
effective financial control.

At year end the CNS had a total of 102 licensees (1999 :
95), cavering the mining and minerals and nuclear energy
sectors, and including incidental users of radioactive mate-
rials from the nuclear fuel cycle.

By continually conducting safety assessments, monitoring
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compliance with conditions of licence and inspecting activ-
ities on an ad hoc basis, the CNS has been able to ensure
the introduction of appropriate measures to maintain safe-
ty margins and to provide assurance of nuclear safety
nationwide.

OPERATING RESULTS AND FINANCIAL
POSITION

The financial statements set out the operating results for
Income amounted to R32,6Im (1999 :
R32,529m). The contribution to expenditure by the State
amounted to R5,62m (1999 : R5,8m) compared with the
budgeted income of R30,632m (1999 :R30,17 Im). Expen-
diture amounted to R33,412m (1999 : R32,431m) com-
pared with a budget of R30,181m (1999 : R29,844m). The
figures for the 1999/2000 financial year are based on a

period of eleven months only since the financial year was

the year.

shortened as a result of the introduction of new legjsla-
tion.

PREDETERMINED OBJECTIVES
INTRODUCTION

The objects of the CNS were defined in the governing
Statute (Section 34 of the Nuclear Energy Act, No, 3] of
1993) and required the CNS to establish a licensing
process to regulate and exercise control over a range of
activities involving nuclear energy and materials with a
view to safeguarding the public and worlkforce.
Accomplishment of the full mandate of the CNS required
that a wide range of specific objectives were identified
from year to year, with some of these continuing over sev-
eral years. These have been formulated to facilitate, to the
maximum extent possible, their review against perfor-
mance considerations, on a quantitative and financial basis,
bearing in mind the constraints imposed by the nature of
business.

In order to present all these objectives in an equitable
manner, their comprehensive listing, of some | 10 in total,
was approved by the Council at its meeting on 24 March
1999, for implementation during the financial year com-
mencing | April 1999,

Full details of each objective, with a description of
progress made, were submitted to the Auditor General
and are appended hereto. A tabulated executive overview
of the progress made in attaining these is given below.
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This report covers the period | April 1999 to 23 Febru-
ary 2000, the latter date being the date of commencement
of the National Nuclear Regulator Act, 1999, which par-
tially repealed the Nuclear Energy Act, 1993.

OBJECTIVES

Al LEGALANDMANAGEMENT "

AT

N R e

KEY PERFORMANCE AREAS

Al Provide input into establishment of National
Radicactive VWaste Management policy.

Al2 Monitor and provide input into national policy
in respect of energy issues, in particular safety
implications related to privatisation of the Gen-
erator.

Provide input into national policy on safety

assessment of new technologies, especially the
PBMR.

PERFORMANCE RESULTS

Made resources available to DME.
In progress, target date end 2000.

Input was provided to the technical and economic feasi-
bility studies carried out by the IAEA on the PBMR at the
request of the Minister of Minerals and Energy.

OB]ECTIVES

TGS AT N e D e |

40

KEY PERFORMANCE AREAS

A2l Provide input in the promulgation of sound leg-
islation.
Input provided to DME. Steering committee
established to help with transition.

A22 Review management manuals for consistency
and adequacy.

A3 Arrange a process of international peer review

of the organisation and operation of the CNS.

PERFORMANCE RESULTS

An initial review took place.
2000.

Proposal supported by Council. Referred to new Board.

Date for completion July

OBJECTIVES

I(EY PERFORMANCE AREAS

Al Council for Nuclear Safety

A3.l.l  To implement a formal capacity building pro-
gramme for members of the Council.

A3.12 To establish and implement a structured pro-

gramme of worl.

PERFORMANCE RESULTS

A programme of presentations and visits was agreed with
the Council.

A programme was agreed with the Council.

OBJECTIVES

A32 ADVISORY BODIES
KEY PERFORMANCE AREAS

A32.1 To finalise arrangements and assist in initiating

the wark of the Advisory Committee on Radi-
ation Safety (ACORS).

PERFORMANCE RESULTS

Government decided not to establish this body, but to
rather expand representation on the NNR Board.

OBJECTIVES

|A4  MANAGEMENT AFFAIRS

A4l Reporting by Public Entities Act
KEY PERFORMANCE AREAS

A4.1.1  To monitor compliance with CNS approved

objectives and report as required by the Act.

PERFORMANCE RESULTS

The objectives for the CNS were approved by the Coun-
cil. Progress was monitored throughout the year.

OBJECTIVES

A5~ SUPPORTINGACTIVITIES
KEY PERFORMANCE AREAS

A5l External Liaison A5.1.1 To establish contact

with Licensing Authorities overseas dealing
with regulatory control over radiation hazards
in the mining and processing of radioactive
areas and minerals.

Ab5.1.2  To develop contact with research reactor safe-



ty work currently being undertaken interna-
tionally.
AS5.1.3 To further develop liaison with institutions
' engaged in waste safety worlc of particular rel-
evance to current projects.
A5.14  To continue with the implementation of the
guidelines for co-operation with DWWAF
AS5.1.5 To develop and implement Guidelines for Co-
operation with the Mine Health and Safety
Inspectorate (MHSI).
A51.6  To develop and implement Guidelines for Co-
operation with the Department of Environ-
mental Affairs and Tourism (DEAT)
AS5.1.7  To maintain liaison and where necessary, estab-
lish more formal agreements with other rele-
vant government departments regarding co-
operative governance, e.g. Health, Labour
AS5.1.8 To develop an environmental management plan

with DEAT.

To establish licensee liaison groups — workers
and public for all licensees

A5 1S

A5.1.10 To pursue the schools project with a view to
repeating a similar project as undertaken in
1998 but if possible, with broader participation
A5.1L1l  To conduct a series of capacity building work-
shops in nuclear, radiation and waste related
safety matters as agreed with stakeholders
AS5.1.12 To further develop public awareness/confi-
dence information

A5.1.13  To publish a periodic newsletter on the affairs

of the CNS
AS5.l.14  To produce the Annual Report for [998/99
A5.1.15  To further develop and maintain a web page on

NNR activities.

PERFORMANCE RESULTS

Contact was made with a number of countries.This result-
ed in the formation of the Southern Hemisphere Forum.
A workshop is planned for the coming year. Australia,
Brazil and some European countries were contacted.
Contact has been made with the Swedish nuclear regula-
tor authority.

Contact has been maintained with a number of members
of the Waste Safety Advisory Committee of the IAEA
The CNS and DVAF have had regular meetings in terms
of a standing agreement for co-operation.

Proposals have been made to MHSI; awaiting response.
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Several meetings took place between the CNS and DEAT,
related mainly to the Environmental Impact Assessment
(EIA) for the proposed PBMR project as required by the
Environment Conservation Act.

Liaison was maintained.

Preliminary discussions took place; further discussions will
take place after the promulgation of the new legislation.
Regular meetings were held with representatives of local
authorities and organised labour from Koeberg. The CNS
has been represented on the Pelindaba Communications
Forum. Meetings were held with representatives of organ-
Limited
progress has been made with establishing formal liaison

ised labour associated with mine licensees.

with the public associated with licensed mines.

Discussions took place with members of the high school
science teaching fraternity with a view to launching anoth-
er schools project during 2000.

A meeting was held with public interest groups in the

Northern Cape. A workshop is planned for the first half
of 2000.

A booklet was produced which provides questions and
answers to workers who are occupationally exposed to
radiation.

Limited progress was made.
The report was published.

Work has been carried out on a web page design.

OBJECTIVES

A52 INTERNATIONAL CONVENTIONS
KEY PERFORMANCE AREAS

A5.2.1  To encourage and promote signature and ratifi-
cation of the waste convention

A522.  To establish a "trial run" on compiling a coun-
try report in respect of the waste convention
to test compliance with its obligations

A523 To present the country position on the Con-

vention on Nuclear Safety at the international
review meeting

PERFORMANCE RESULTS

Representations have been made to the Department of
Minerals and Energy.

The convention secretariat finalised arrangements for
reporting under the convention and proposals have been
drawn up based on them for a “trial run” in the next year.

The South African national report was presented at a
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review meeting of contracting parties to the Convention.

OBJECTIVES

A53 INTERNATIONAL PARTICIPATION
KEY PERFORMANCE AREAS

A53.l

To optimise the strategy for maintaining
involvement with international nuclear, radia-
tion and waste safety matters

A532 To

research initiatives

review participation in international

A5.3.3 To maintain liaison with overseas national
nuclear regulatory authorities

PERFORMANCE RESULTS

A system was established to review all meetings held
internationally on nuclear safety and identify those of most
interest to the CNS,

Consideration will be given at the end of the review peri-
od to the cost effectiveness of continued involvement in
USNRC sponsored research activities.

A number of staff maintained contact with, and visited the

regulatory authorities of France, Belgium, USA and the
UK.

OBJECTIVES

AS54
AS54.1

Transport of Radioactive Materials
To review the obligations of the NNR in its

capacity as the national competent authority in
respect of the |IAEA Transport Regulations

KEY PERFORMANCE AREAS

A542  To assist the DOH and SAPS to investigate the
extent of illicit trafficking of radioactive materi-
als within the country and determine a course

of action to be taken in co-operation with the
DOH and the SAPS

KEY PERFORMANCE AREAS

Progress has been made with this matter.

Work commenced on the preparation of an information
document on this matter. Meetings have been planned
with the SAPS and DOH to discuss illegal trafficking of
radioactive materials.

OBJECTIVES

A55 NATIONAL CAPACITY BUILDING

KEY PERFORMANCE AREAS

A55.1  To continue the provision of assistance to the
MARST course at the University of North
VVest.

AS552 To continue the provision of assistance to the

International Atomic Energy Agency sponsored
postgraduate course in radiation safety at the
University of the Witwatersrand.

PERFORMANCE RESULTS

The CNS has continued its support to the University of
North West with its involvement in the MSc course in
Applied Radiation Science.

The course for 1999 was successfully presented. The
course will again be presented in 2000.

OBJECTIVES
BI. SAFETY STANDARDS
B.I.1 To review the Standards Programme and

revise, as necessary, and to obtain formal
approval from the Council.

KEY PERFORMANCE AREAS

B.1.2 To review the fundamental safety standards for
adequacy and compatibility with international
norms.

B.l.3 To review the basis for emergency planning and

preparedness standards and revise as necessary
with a view to ensuring adequacy and compat-
ibility with international norms.This will include
the basis for emergency planning.

B.1.4 To document formally the nuclear, radiation and
waste safety standards and the regulatory prac-
tice adopted for the PBMR project and to make
them available for broad review and comment
from interested and affected parties.

B.1.5 To formalise and subject to review and approval
waste management standards concerning
decommissioning and demolition.

B.1.6 To review and revise as necessary the schedul-
ing of safety standards development applicable
to the mining and processing of radicactive
ores and minerals.

B.1.7 To develop a guideline on Software Quality
Assurance

PERFORMANCE RESULTS



Proposals have been drawn up for consideration by the
new board of the NNR.

Work has commenced.

The requirements have been drawn up in the form of a
licence guide.

These will be addressed in the overall standards pro-

gramme.

The standards have been discussed with the mining indus-
try and a programme of development drawn up.

A licence guide has been drafted.

OBJECTIVES

B2 REGULATORY TOOLS ]

KEY PERFORMANCE AREAS

B.2.1 To formalise and implement a standardised
approach to root cause analysis within the
CNS.

B22 To develop a methodology for determination of
safety indicators and adopt its use throughout
the CNS.

B.2.3 To review, revise and formalise CNS policy on
exemption and the determination of hazard or
risk based licence conditions.

PERFORMANCE RESULTS

Work has commenced and will continue into the next
year.
A position paper has been drawn up and is under review.

A draft has been prepared and international developments
are being monitored.

OBJECTIVES

B3 INFORMATION FEEDBACK

IKEY PERFORMANCE AREAS

B.3.1 To implement the recently developed informa-
tion dissemination process

PERFORMANCE RESULTS

A database has been established and is updated on a reg-
ular basis.

OBJECTIVES

Gl NUCLEAR POWER REACTORS |
C.I. KNPS

C.LLI.I  Safety Assessment
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KEY PERFORMANCE AREAS

C.I.LILLLI To finalise review of Eskom’s Koeberg Safety
Re-assessment (SRA) Report and document
CNS findings

C.I.1.1.2 To agree and finalise, with Eskom, an implemen-

tation plan of identified corrective actions for
safety improvements.

C.l.ILI.3 To finalise assessment of the international
review of Koeberg emergency preparedness
arrangements (SAIC findings) in order to
resolve the issues of demographics around the
IKoeberg Nuclear Power Station.

C.l.I1.1.4 To complete the review of licensee safety
assessments in support of specific requests for
licence change requests or modifications, with-
in acceptable timeframes and service standards.

C.ILILL5 To finalise and implement the CNS licensing
guide on safety cases submitted by the licensee
as well as the CNS licensing guide review plan
to be used by CNS assessors.

C.1.I.1.6 To develop the CNS regulatory PRA as a more
dynamic assessment tool, e.g Risk Spectrum.

C.I.1.1.7 To establish defined proactive work pro-
grammes.

PERFORMANCE RESULTS

The re-assessment review was finalised and documented.
A plan has been established and agreed.

Progress has been made towards finalisation; the work will
be completed in the next year.

The reviews of safety assessments were completed with-
in acceptable timeframes.

The guide was compiled and is under review.
Limited progress was made.

Considerable progress was made.

OBJECTIVES

C.l.1.2
C.1.1.3  Compliance Assurance

KEY PERFORMANCE AREAS

Conditions of Licence

C.I.I.2Z.1 To undertake a review of the Koeberg condi-

tions of licence. Various licence

change
requests were reviewed and approved.
C.I1.1.3. To ensure compliance with the dose limitation

system for individual workers and members of
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the public.

C.1.1.3.2 To implement a risk focussed compliance
inspection programme at IKNPS.

C.1.1.3.3 To implement a monitoring programme to
assess the effectiveness of the Eskom Nuclear
Governance Organisation (Generation Safety
and Assurance —GS&A.

C.1.1.3.4 To implement a regulatory process to ensure
that Eskom has addressed Y2K compliance
issues on the Koeberg plant.

C.1.1.3.5 To develop and implement a regulatory safety
indicator monitoring system, in accordance
with the CNS policy, against which the nuclear
safety status of the Koeberg NPS can be mea-
sured. In this process, reference will be made
to the outcome of the Convention on Nuclear
Safety review meeting held in April 1999,

PERFORMANCE RESULTS

Radiation doses to workers and members of the public
were well within limics.

The independent CNS safety indicator system for moni-
toring the status of nuclear safety at the KNPS was
finalised and established on an electronic database.

The CNS required a number of audits to be incorporated
into the Koeberg Integrated Monitoring Programme and
participated in four audits related to the activities of the
GS&A organisation.

The process was established and successfully implement-
ed.

The system was established and implemented.

OBJECTIVES

c.l2 PBMR

C.1.2.1  Safety Assessment
C.1.2.2  Conditions of Licence

C.1.23  Compliance Assurance

KEY PERFORMANCE AREAS

C.1.2.1.1 To conclude the programme of work necessary
to come to a decision on the licensibility of the
PBMR conceptual design and formulate the
necessary conditions for the granting of a first
stage PBMR licence.

C.1.2.2.1 To formulate conditions of licence indicating
the requirements which will have to be met
should the project develop further than a con-

ceptual design, following completion of the
“Safety Assessment” phase.

C.1.2.3.1 To ensure that all quality assurance require-
ments for pre-licensing activities are fulfilled.

PERFORMANCE RESULTS

A programme of worlk has been established and will con-
tinue into the next year.

The safety assessment phase continued.

Quality assurance arrangements received continuous
attention and the development and progress were
reviewed.

OBJECTIVES

[€C2  RADIOACTIVEWASTE MANAGEMENT

KEY PERFORMANCE AREAS

C2.| To review waste acceptance criteria for all
licensed storage and disposal facilities for ade-
quacy.

C.22 To initiate moves that will ensure that the reha-
bilitation of any contaminated sites not yet
being addressed takes place.

C.23 To pursue recommendations arising from the
IAEA peer review in respect of safety assess-
ment.

C24 To review conditions of licence for adequacy and
appropriateness with particular reference to
acceptance criteria, compliance with accep-
tance criteria and safety assessment.

C.25 To ensure compliance with the dose limitation
system for individual workers and members of
the public.

C.2.6 To determine adequacy of the Y2K programme.

C27 To develop and implement service standards
applicable for regulatory review and control
activities.

C.28 To develop and implement a regulatory safety
indicator monitoring system, in accordance
with the CNS methodology, against which the
safety status of the activities can be measured.

PERFORMANCE RESULTS

Criteria were reviewed, next revision of criteria is awaited.
Limited progress due to delays by the mining industry.
The AEC is maling progress in this matter,

Review carried out.



Compliance was achieved.
Programme was adequate.

Preparation of service standard for the evaluation of safe-
ty reports was initiated.

The development of a basic set of indicators approached
completion.

OBJECTIVES

Cc3 NUCLEARTECHNOLOGY |

KEY PERFORMANCE AREAS

C3.l Atomic Energy Corporation — Pelindaba Site
C3.1.1  To undertake licensing of all activities covered
by the Nuclear Energy Act.

C.3.1.2  To progress the Safari safety review with a view
to completion in the year 2000.

C3.1.3  To undertake an assessment of the impact of
chemical plants on nuclear safety.

C3.1.4  To undertake a review of licence conditions to
ensure ongoing adequacy with particular refer-
ence to internationally endorsed standards.
C3.1.5 To review and revise the compliance assurance
programme taking into consideration the safe-
ty indicators that will be developed during the
reporting period.

C.3.1.6  To demonstrate that compliance with the dose
limitation system for individual workers and
members of the public has been achieved.

C3.1.7  To review the environmental monitoring pro-

gramme for ongoing adequacy and appropriate-
ness,

C.3.1.8  To demonstrate the adequacy of emergency

planning arrangements,

C3.1.9 To assure progress in respect of the various

decommissioning and decontamination pro-

grammes.

C3.1.10 To determine the adequacy of the Y2K pro-
gramme,

C3.1.11 To evaluate the adequacy of the waste manage-

ment plan,

C3.1.12 To develop and implement service standards
applicable for regulatory review and control
activities.

C.3.1.13  To develop and implement a regulatory safety

indicator monitoring system, in accordance

with the CNS policy, against which the safety

DIRECTORS’ REPORT 1999/2000
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status of the activities can be measured.

PERFORMANCE RESULTS

Significant progress has been made.
The planned progress was made.

The AEC continued with the process of undertaking such
an assessment.

The review was carried out.
The review and revision was carried out,

Compliance with the dose limitation system was demon-
strated by the AEC. Some aspects remain under review.

The review was carried out and arrangements found to be
adequate and appropriate.

Achieved according to plan,
Progress was made as planned.
The adequacy was determined.

A standing AEC-CNS review mechanism was established
to evaluate progress.

Development of a service standard for the evaluation of
safety reports was progressed.

The development of a basic set of indicators approached
completion.

OBJECTIVES

€4  MINING AND MINERALS PROCESSING

KEY PERFORMANCE AREAS

C4.l To progress licensing of all activities covered by
the Nuclear Energy Act.

C42 To finalise assessment of radiation hazards to

the public from mining and minerals processing
activities and to establish appropriate control
and monitoring programmes.
CA43 To review the current hazard/risk assessment
methodologies for different types of facilities in
the light of international experience and to
ensure consistency with CNS policy.
C44 To review licence conditions to ensure their
ongoing adequacy and with reference to inter-
nationally endorsed standards.

C45 To review and revise the compliance assurance

programme taking into consideration the safe-
ty indicators that will be developed during the
reporting period.

C46 To demonstrate that compliance with the dose

limitation system for individual workers and
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members of the public has been achieved.

CA4.7 To ensure Y2K compliance where necessary.

C48 To ensure the development and implementa-
tion of a comprehensive waste management
strategy.

cA49 To ensure the clean-up of all contaminated off-
mine sites associated with mining and process-
ing of radioactive minerals and ores.

C.4.10  To develop and implement service standards
applicable for regulatory review and control
activities.

C4.11  To develop and implement a regulatory safety

indicator meonitoring system, in accordance
with the CNS policy, against which the safety
status of the activities can be measured.

PERFORMANCE RESULTS

Significant progress was achieved.

First revision assessments finalised; control programmes
remained outstanding.

No progress has been made.
The review was carried out successfully.
The review was undertalken.

Not achieved — dose limits for workers are being
exceeded.

Achieved.

Licensees submitted their waste management pro-
grammes and their review continued.

Not achieved — see C.2.2

Achieved as planned.

No progress has been made.

OBJECTIVES

D 'PERSONNEL |
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KEY PERFORMANCE AREAS

D.l.| To ensure that the existing human resources of
the CNS are maintained at an adequate level
for its mission, objectives and workload
through effective recruitment and selection.

D.1.2 To implement the affirmative action policy at all
levels of the organisation through purposeful
recruitment accelerated training, progression
and promotion.

D.1.3 To develop an employment equity strategy and

plan as part of the affirmative action initiatives.

D.1.4 To implement a staff development programme
through which individual training needs are
identified and addressed, with specific emphasis
on accelerated training for staff from the desig-
nated group.

D.1.5 To identify internal CNS documents which are
or have been affected by legislative changes,and
amend the identified documents, such as AD's
on Conditions of Service, Disciplinary Code,
Grievance Procedure and the Recruitment

Procedure.

To investigate proposals through which financial
assistance could be given to those members of
staff participating in the CNS medical scheme,
who joined the CNS on or after | July 1990
and who, at present, will not receive any finan-
cial assistance upon their retirement from the
CNS.

To develop and implement an induction course
through which newly appointed members of
staff would be introduced to the CNS.

PERFORMANCE RESULTS

The staff complement was maintained at an adequate
level.

The targets set for 1999/2000 were exceeded.
Development of the CNS employment equity plan contin-’
ued; it will be submitted to the Department before
December 2000.

A human resource development programme was devel-
oped and implemented successfully.

All CNS procedures which were affected by legislative
changes have been identified and scheduled for amend-
ment.

The investigation had been completed and the proposals
implemented.

Deferred to the second half of 2000.

OBJECTIVES

D2 ADMINISTRAT

I TECHNOLOGY

KEY PERFORMANCE AREAS

D.2.1 To ensure Y2K compliance through implement-
ing the CNSY2K plan.

D22 To provide a sound computing basis and net-

waorlc for the CNS.



D23 To investigate the feasibility and cost effective-
ness of moving the CNS workflow system, doc-
ument storage and retrieval system from the
Lotus environment to the Microsoft environ-
ment.

PERFORMANCE RESULTS

The CNS experienced no problems with Y2K compli-
ance.

A systematic assessment of the CNS computer network
was carried out. This resulted in a re-configuration of the
networlk.

The investigation was completed and it was decided to
remain in the Lotus Notes environment.

OBJECTIVES

D3 FINANCE I

KEY PERFORMANCE AREAS

D3.1 To ensure that the costs of the CNS are con-
tained within acceptable limits that are identi-
fied through the budget.

D32 To implement an effective internal audit pro-
gramme.

D3.3 To implement a system of department based
cost centres.

D34 To maintain effectively the project bookkeeping
programme.

D35 To implement changes to the salary pro-

gramme, resulting from the changes in the
requirements of the SA Revenue Service.

PERFORMANCE RESULTS

Costs were contained within the limits that were identi-
fied through the budget.

Three internal audits were conducted during the year and
the results were reported to the Audit Committee.

A system of department based cost centres was imple-
mented successfully.

The CNS has effectively maintained its project bookkeep-
ing system.

The CNS has successfully implemented the new require-
ments laid down by SARS,

DIRECTORS’ REPORT 1999/2000

NATURE OF BUSINESS

GOVERNANCE

The Directors are responsible for preparing
financial statements that fairly represent the
state of affairs of the company as at the end of
the financial year and the net income or loss for
that period.

The independent external auditor is responsi-
ble for reporting on the financial statements.
Adequate and appropriate accounting records
and an effective system of internal control have
been maintained.

Appropriate accounting policies, supported by
reasonable and prudent judgements and esti-
mates, have been applied on a consistent basis.
Applicable accounting standards have been
adhered to. Departures in the interests of fair
presentation have been disclosed, explained
and quantified.

The Directors have no reason to believe that
the business will not be a going concern in the
year ahead.

The economic, efficient and effective applica-
tion of resources is being monitored by Man-
agement through the application of internal
control mechanisms.
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I. Audit Assignment

The financial statements as set out on pages 57 to 62, for the period | April 1999 to 23 February 2000, have been audit-
ed in terms of section 188 of the Constitution of the Republic of South Africa, 1996 (Act No. 108 of 1996), read with
sections 3 and 5 of the Auditor-General Act, 1995 (Act No. |2 of 1995), and section 49(4) of the Nuclear Energy Act,
1993 {Act No. 131 of 1993). These financial statements, the maintenance of effective control measures and compliance
with relevant laws and regulations are the responsibility of the council’s executive officer. My responsibility is to express

an opinion on these financial statements and the compliance with relevant laws and regulations, applicable to financial
matters, based on the audit.

2. Regularity Audit

21 Nature and Scope
2.1.1 Financial audit

The audit was conducted in accordance with generally accepted government auditing standards, which incorporate gen-
erally accepted standards. These standards require the audit to be planned and performed to obtain reasonable assur-
ance that the financial statements are free of material misstatement. The audit was also planned and performed to obtain
reasonable assurance that, in all material respects, the relevant requirements of the Reporting by Public Entities Act,
1992 (Act No. 93 of 1992), as amended, have been complied with.

An audit includes:

= examining, on a test basis, evidence supporting the amounts and disclosures in the financial statements;

assessing the accounting principles used and significant estimates made by management; and

* evaluating the overall financial statement presentation.

| believe that the audit provides a reasonable basis for my opinion.

2.1.2 Compliance audit

Furthermore, an audit includes an examination, on a test basis, of evidence supporting compliance in all material
respects with the relevant laws and regulations, which came to my attention and are applicable to financial matters. |
believe that the audit provides a reasonable basis for my opinion.

2.2 Qualification
2.2.1 Financial audit

Fixed assets

Sufficient audit assurance could not be obtained in respect of the completeness, existence and proper amount of fixed
assets, as disclosed in the financial statements. The following deficiencies were identified, and had not been resolved as
at the date of compiling this report:

Descriptions in the fixed asset register were not sufficient to facilitate the physical identification of assets.

Fixed assets as recorded in the asset register could not be verified, due to an insufficient audit trail between the
location of the asset and the register.

Negative cost prices were identified, which resulted in negative book values being included in the fixed asset register.



REPORT OF THE AUDITOR-GENERAL

2.2.2 Compliance audit

Reporting by Public Entities Act

In general, the directors’ report cantains the information as required by section 7 of the Reporting by Public Entities
Act, 1992. However, the report lacks the following:

Articulated performance information in measurable terms in order to determine the extent of the achievement of
predetermined objectives.

The objectives and relevant performance information regarding the economic, efficient and effective application of
resources.

During the year under review, the Council took steps to establish the necessary information systems in order to report
more comprehensively in future.

2.3 Qualified audit opinion

2.3.1 Financial audit

In my opinion:

except for the matter discussed in paragraph 2.2.1 above, the financial statements fairly present, in all material
respects, the financial position of the Council for Nuclear Safety for the period 1 April 1999 to 23 February 2000
and the results of its operations and cash flows for the period then ended in accordance with generally accepted
accounting practice in the manner required by schedule 4 of the Companies Act, 973 (Act No. 61 of 1973), and
other reporting requirements as set out in the Reporting by Public Entities Act, 1992, as amended, and the
regulations thereto;

the information furnished in terms of sections 6 and 7 of the Reporting by Public Entities Act, 1992, is fair in all
material respects and, where applicable, on a basis consistent with that of the preceding year; and

the transactions that came to my attention during the audit were, in all material respects, carried out in accordance
with the mandatory functions of the Council as determined by law or otherwise.

2.3.2 Compliance audit

Based on the audit work performed, except for the matters included in paragraph 2.2.2, nothing has come to my atten-

tion that causes me to believe that material non-compliance with laws and regulations, applicable to financial matters,
has occurred.

3.Appreciation

The assistance rendered by the staff of the Council during the audit is sincerely appreciated.

JS Bosch
for Auditor-General

Pretoria
17/11/00
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Assets
Fixed assets

Current assets

Accounts receivable
Payments made in advance
"Deposits and immediately
claimable amounts
Bank balance and cash

Equity and liabilities

Income funds

Current liabilities

Accounts payable
Provisions

CENTURION 2000-08-31

- C?P\va

) LEAVER
Acting Executive Officer

Notes

1998-1999
\_’ea_l_“_ ended
31-03-1999

R

2,037,795

13,754,434

4,109,293
579,216

2,000
9,063,925

15,792,229

13,300,428

2,491,801

2,491,801
0

15,792,229

IR b N

K BHARUTH-RAM
Acting Chairperson



FINANCIAL STATEMENTS

INCOME STATEMENT FOR THE PERIOD ENDED 23-02-2000
STATEMENIT 2

-~ 1999-2000 1998-1999
Period ended Year ended
23-02-2000 31-03-1999
Notes e R% - = R
Income funds - beginning
of the period 13,202,278
Operating (deficit) / surplus 6 98,150
Income received 33,6I0,357 . 32,529,573
State contribution 7.1 - 5,620,000 5,800,000
Licensing fees 7.2 123,123,421 21,093,347
Other projects 7.3 3,869,509 4,175,611
Interest 7.4 REEY - 1,460,615
Sundries 7.5 0
Less:
Expenditure 32,431,423
Personnel expenses 8.1 21,603,383
Subsistence & transport
expenses 8.2 2,238,262
General expenses 8.3 3,993,499
Running expenses 8.4 3,177,040
Sundries 8.5 1,419,239
Income funds - end of the period 13,300,428

STATEMENT OF CHANGES IN EQUITY
FORTHE PERIOD ENDED 23-02-2000

Income funds

Balance at 31-03-1998 13,202,278
Net surplus for the period 98,150
Balance at 31-03-1999 13,300,428
Net deficit for the period (107,762)
13,192,666
Effect of change in acounting policy
(refer to note 1) (9,739,000)
Balance at 23-02-2000 3,453,666
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Cash flows from operating activities

Cash generated / (utilised) by operations
Interest received

Cash outflow from investment activities
Acquisition of fixed assets

Proceeds on disposal of obsolete assets
Net (decrease) / increase in
cash and cash equivalents

Cash and cash equivalentsat
beginning of the period

Cash and cash equivalents
at end of the period

52

1998-1999
Year ended
31-03-1999

R

1,459,784

(831)
1,460,615

(1,010,159)

(1,028,203)

18,044

449,625

8,616,300

9,065,925




A Cash generated / (utilised) by operations
Operating (deficit) / surplus
Adjustment for :
Depreciation
Interest received
Net loss on disposal of
obsolete assets

Worlking capital changes
(Increase) / Decrease in
accounts receivable
(Increase) in payments
made in advance
Increase in accounts payable

B Acquisition of fixed assets

Office furniture

Office equipment

Scientific and technical equipment
Computer equipment

C Proceeds on disposal of obsolete assets

Loss on disposal
Boolk value of assets disposed of :

a) Cost
b) Accumulated depreciation

D Cash and cash equivalents at
beginning of the period
Bank balance and cash
Deposits and immediately
claimable amounts

E Cash and cash equivalents
at the end of the period
Bank balance and cash

Deposits and immediately
claimable amounts

FINANCIAL STATEMENTS

NOTES TO THE CASH FLOW STATEMENT
Schedule A

1999-2000

Period ended

© 23-02-2000
R

21,896

(107 152)

869 322
(951 304); |

887
226,753

(z 275 263) ,

(19 741).

2 SBI 757

‘ (I |oz 610)._

2 000‘

i 9 os: 9zsff :

E!! 9528]9

2,000

1998-1999
Year ended
31-03-1999

R

(831)

98,150

790,246
(1,460,615)

105,252
466,136

658,471

(503,158)
310,823

(1,028,203)

(157,339)
(69,632)
(79,656)

(721,576)

18,044

(105,252)
123,296

519,139
(395,843)

8,616,300

8,614,300

2,000

9,065,925

9,063,925

2,000
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Change of name
The National Nuclear Regulator Act (Act 47 of 1999) came into effect on the 24th of February 2000 and resulted
in the name of the Council for Nuclear Safety being changed to the National Nuclear Regulator. The National
Nuclear Regulator Act makes provision for the first financial year of the Regulator to commence on the date of
promulgation on 24 February 2000 until 31 March 2001.This resulted in the financial year 1999/2000 being short-
ened whilst the 2000/2001 financial year will be longer than 12 months.The financial year 2001/2002 will again
commence on | April 200! and will end on 31 March 2002.
Accounting policy
The financial statements are prepared on the historical cost basis. The principal policies applied are set out
below, and are consistent with those applied in the previous year, except as indicated in note | I.
2.1 Income
Income is recognised on the accrual basis.
2.2 State contributions received
State contributions are accounted for in the period with which the allocation is associated.
2.3 Fixed assets and depreciation
Fixed assets are shown at cost less accumulated depreciation and are written off over the expected useful
life according to the straight line method.Expected useful lives are:
10 years for furniture,
5 years for office equipment,
5 years for scientific and technical equipment,
3 years for computer equipment.
The property is considered to be an investment property and accordingly is not depreciated. The present
value is estimated at R 427,500.
2.4 Expenditure for research and development
Expenditure for research and development is written off in the Income Statement in the year in which it was
incurred.
2.5 Leased assets
Operating lease rentals are charged against income as incurred.
2.6 Provisions
Provisions are recognised when the CNS has a present legal or constructive obligation as a result of past
events, for which it is probable that an outflow of economic benefits will be required to settle the obligation,
and a reliable estimate can be made of the amount of the obligation.Where the effect of discounting to
present value is material, provisions are adjusted to reflect the time value of money.

2.7 Retirement benefits

2.7.1 Retirement funds

The CNS provides a defined benefit fund for the benefit of employees. Current contributions to this fund are
charged against income when incurred. Past service costs, if applicable, to defined benefic funds for existing
employees are recognised as an expense over the remaining working lives of the employees concerned. All
other past service costs are charged against income as incurred. Retirement benefit costs in the defined ben-
efit fund are determined and expensed using the accrued benefit valuation method that recognises the expect-
ed costs of providing benefits over the period during which the CNS benefits from the employees' services.
This method determines the cost of providing retirement benefits on the basis of services rendered by employ-
ees to the date of the actuarial valuation.

2.7.2 Medical funds

Medical aid costs are recognised as an expense in the period during which the employees render services to
the CNS. Future costs of benefits relating to certain early retirements are provided for from date of retire-



FINANCIAL STATEMENTS

NOTES TO THE FINANCIAL STATEMENTS

Schedule B (continued)

ment. The present value of future medical aid costs for such early retirements is actuarially determined every

three years on the basis of current actuarial practice, and any shortfalls or surpluses are recognised in the

income statement. (Also see note 11.)

3 Fixed assets

Book value at beginning of period
Purchases

Disposal

Depreciation

Book value at end of period

* Includes Y2K expenditure (see note 9).

Refer to shedule C

4 Accounts receivable

Trade debtors
Less: Provision for doubtful debts

Net trade debtors
Other debtors

5 Provisions

Balance at 31-03-1998

Provions raised at end of the period
following change in accounting policy.
(Refer to note 11)

Balance at 23-02-2000

Post-retirement

medical benefits

9,739,000

|1998-1999
Year ended
31-03-1999

R

1,923,134
1,028,203 *
(123296) *
(790,246)

2,037,795

1998-1999
Year ended
31-03-1999

R

3,974,467

(289,500)

3,684,967
424,326

4,109,293

Total

9,739,000

9,739,000
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6 Operating (defict) / surplus

Notes
Income 7
Less: Expenditure 8

7 Income

7.1 Contributions received
State Contribution

7.2 Licensing fees

AEC projects

Eskom - PBMR Project
Eskom - KNPS projects
Other licensees

7.3 Other projects
Fees levied -
Eskom's PBMR project

7.4 Interest earned

Attorney trust
Bank account

7.5 Sundries

1998-| 9‘_‘99‘
Year ended
31-03-1999

R

32,529,573
(32,431,423)
98,150

1998-1999
Year ended
31-03-1999

R

5,800,000
| 5,800,000 l

21,093,347
3,700,000
0
14,066,147
3,327,200

4,175,611

4,175,611

1,460,615
14,567
1,446,048

0

32,529,573



8 Expenditure

Personnel expenses

Bursars

Post retirement benefits
Recruitment costs

Remuneration to Board Members
Salaries, allowances and annual
payments

Training

Incidental personnel expenses

8.2 Subsistence and traveling expenses

Re-establishment costs
Subsistence and Traveling
Incidental S & T expenses

8.3 General expenses

Audit fees

Communication services
Insurance

Library items

Regional services, taxes and levies
Stationery and printing
Specialised services

Incidental general expenses

8.4 Running expenditure

Accommodation (Rent & services)
Computer software

Consumable stores

Operating leases

Research contracts

Service contracts and maintenance
Incidental running expenses

Sundries

Bad debts written off as irrecoverable
Depreciation on assets

Disposal of obsolete assets

Provision for:

Accumulated leave (Staff)

Doubtful debtors

Annual bonuses (Staff)

Total expenditure

* Includes Y2K expenditure (see note 9).

Notes

10.1

10.2

10.2

10.4

10.5

10.3

FINANCIAL STATEMENTS

NOTES TO THE FINANCIAL STATEMENTS

Schedule B (continued)

1998-1999
Year ended
31-03-1999

R

21,603,383
297,926
1,183,658
78,368
139,742

19,330,929
444275
128,485 |

2,238,262
185,390
2,033,270
19,602

3,993,499
199,530
487,269 *

80,441
78,569
538,069
193,808

2,124,323 *

291,490

3,177,040
1,168,771
119,450 *
186,233
218,306
557,152
888,551 *
38,577

1,419,239

128,741
790,246
105,252 | *
395,000
205,500
189,500

0

32,431,423
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9 Y2K expenditure.

Footnote * to notes 3 and 8 refers. The following expenses were made in respect of Y2K compliance:

10 Expenditure

1998-1999
Year ended
31-03-1999
Notes R
Consultancy 8.3 174,750
Communication services 8.3 3,149
Computer software 8.4 33,100
Service contracts and
maintenance 84 205,178
Disposals of obsolete assets 8.5 31,045
Fixed assets: Computer
equipment 3 586,466
1,033,688

10.1 Personnel expenses: Bursars.

Payments to Universities in respect of the CNS Bursars.
10.2 Personnel expenses:

Post retirement benefits.

10.2.1

10.2.2

Contributions
The CNS made the following contributions to the Medical Scheme and Pension Fund:

- 1999-2000 1998-1999

Period ended Year ended

~23-02-2000 31-03-1999

Notes SRR R

3,557,073 4,420,075
Medical aid 10.2.1 , 1,251,932 1,251,588
Pensioner members 222,870 232,308
Working members 1,029,062 | 1,019,280
Retirement fund 10.2.2 2,305,141 3,168,487
Pensioner members i eeidaell) 951,350
Working members - 2,305,141 2,217,137

Medical Scheme

The CNS has a commitment to pay the monthly subscriptions to the medical scheme in respect of staff mem-
bers who were in its employ on or before | July 1990 and who retire from its service. It also has a commit-
ment to pay a portion of the subscription to the medical scheme in respect of those members of staff who
joined the CNS between | July 1990 and 31 December 1995 and who retire from its service. At the end of
the reporting period the full medical subscriptions were in respect of 19 pensioners. 42 staff members who
are still in the CNS employ will qualify for post retirement benefits when they retire. The CNS has no lia-
bility towards members of staff who joined after 31 December 1995 and who retire from its service.

Retirement Fund

All employees are members of the CNS Retirement Fund, a Defined Benefit Fund governed by the Pension
Funds Act of 1956.The Fund was established on | December 1994 following withdrawal by the CNS from
the Associated Institutions Pension Fund.A full actuarial valuation of the Fund was conducted in July 1997 and
it was found that the funding level was 91,3%.The employer agreed to fund the actuarial shortfall over a peri-

od of three years.An actuarial valuation will again be conducted within the prescribed period of three years
from the date of the previous valuation.
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10.3 General expenses: Specialised services.

The increase in expenditure in Consultancy fees is ascribed to the following:
(a) The CNS resumed its contract with the US Nuclear Regulatory Commission resulting in an
expenditure of US$ 90 000.00.

(b) The CNS contracted overseas consultancy firms to assist it in technical assessment relating to the
Pebble Bed Modular Reactor project. These expenses are recovered fully from Eskom.

10.4 General expenses: Audit fees.
The CNS contracted out its internal audit function to an independent auditing firm.

1999-2000 1998-1999

Period ended Year ended

23-02-2000 31-03-1999

Notes R R

Audit fees 10.4.1 170,654 199,530

Provision | 50?,.09'01 103,000

Under/(over) Provision 20,654 | 96,530
previous year ISR

10.4.1 Audit fees 170,654 199,530

External audit cost 116,305

Internal audit cost 83,225

Audit fees 34,250

Taxation services 10,901

Other services 35,500

Disbursements 2,574

10.5 General expenses: Regional services, taxes and levies.

It was established that the CNS, at the time of its inception in 1988, was incorrectly registered by the Greater Pre-
toria Metropolitan Council to pay only the Regional Services Levy whereas it was liable to pay, in addition, the
Regional Establishment Levy.The CNS requested the GPMC to waive fines and interest.

This request was approved.

11999-2000 1998-1999
Period ended Year ended
23-02-2000 31-03-1999
v RESE R
(122,039) 538,069
Regional services levies, —
current year - 47,354 42,935
Regional establishment levies, U B
current year 53,827 II 41,599
Regional establishment levies, PRl
previous years A G O 229,755
Penalties on regional s i
establishment levies, : 3
previous years (223,220) 223,780

I 1.Change in accounting policy

At the end of the current financial period it was decided to recognise the full post retirement medical benefit
liability in terms of AC 116 (revised 1999). This liability was previously disclosed as a contingent liability. The
statement could not be applied retrospectively, since an actuarial valuation was not performed for prior years and
therefore the effect on previous years could not be determined accurately.In terms of the above, the total impact
at the end of the period amounted to R 9 739 000 and has been disclosed separately in the Statement of Changes
in Equity.
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Fixed assets
Refer to schedule B, note 3.

1998-1999
Period ended
31-03-1999

Carrying amount at

31-03-1998 283,044 149,246 83,468 979,876 427,500 ** 1,923,134
At cost 479,501 388,105 2,070,080 4,159,404 427,500 7,524,590
Accumulated
depreciation (196,457) (238,859) (1,986,612) (3,179,528) 0 (5,601,456)

Additions 157,339 69,632 79,656 721,576 * 0 1,028,203

Disposals (78,33) (13.497) (423) (31,045) * 0 (123,296)
At cost (132,855) (28,501) (13,140) (344,643) 0 (519,139)
Accumulated
depreciation 54,524 15,004 12,717 313,598 0 395,843

Depreciation (56,365) (88,302) (16,935) (628,644) 0 (790,246)

Carrying amount at

31-03-1999 305,687 117,079 145,766 1,041,763 427,500 ** 2,037,795
At cost 503,985 429,236 2,136,595 4,536,337 427,500 8,033,653
Accumulated
depreciation (198,298) (312,157) (1,990,829) (3,494,574) 0 (5,995,858)

*

305,687 117,079 145,766 1,041,763 427,500 * 2,037,795
503,985 429,236 2,136,595 4,536,337 427,500 8,033,653
(198,298) (312,157) | | (1,990,829) (3,494,574) 0 (5,995,858)
46,483 274,149 106,010 675,968 * 0 1,102,610
77 (531) 0 (583) * 0 (1,191)
(1,674) (948) (1,416) (91,635) 0 (95,673)
597 417 1416 91,052 0 94,482
(45,334) (94,256) @7,111) (702,621) 0 (869,322)
306,759 296,441 224,665 1,014,527 427,500 = 2,269,892
548,794 702,437 2,241,189 5,120,670 427,500 9,040,590
(242,035) 40599) | | (2,016524) (4,106,143) 0 (6,770,698)

Includes Y2K expenditure (see note 9).

##  The property consists of an office block situated on erf 3187 Melkbosch Strand in the Blaauberg Municipality, Cape
Division, Western Cape Province. It was acquired on deed of sale dated 3 October 1996 at the cost of R 427
500,00 and registered in the name of the Council on 22 April 1998.
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