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AEC REVIEW 1988
A NOTE TO ALL RECIPIENTS OF THIS
REVIEW, IN PARTICULAR ALL LIBRARIES

Some three years have elapsed since the
last open report on the activities of the
Atomic Energy Corporation of South Africa
Limited (AEC) appeared. That publication
took the form of the NUCOR REVIEW
1984-1985.

The NUCOR REVIEW succeeded the Annual
Report of the former Atomic Energy Board,
which appeared regularly from 1957 to
1982.

Libraries and other institutions are requested
to note that, in terms of the Nuclear Energy
Act, the annual report of the AEC has not
been published since 1982.

After a period of rationalization and consoli-
dation, the AEC now presents the AEC
REVIEW 1988 as the official report on the
activities of the AEC.

PERSPECTIVE ON THE AEC
The South African Atomic Energy Board (AEB) was established by Act of
Parliament in 1948 to exercise control over and trade in uranium. In 1959
this Act was amended to provide for the establishment of the research
activities of the AEB at Pelindaba. The Uranium Enrichment Corporation of
South Africa Limited (UCOR) was established in 1970 by the Uranium
Enrichment Act (Act 33 of 1970).

In 1982, in terms of the new Nuclear Energy Act (Act 92 of 1982), provision
was made for a corporate structure known as the Atomic Energy Corporation
of South Africa Limited (AEC), with the Nuclear Development Corporation of
SA (Pty) Ltd (NUCOR — the former AEB) and the Uranium Enrichment
Corporation of SA (Pty) Ltd as fully fledged subsidiary companies.

With effect from 1 July 1985, in terms of the Nuclear Energy Act of 1982
which superseded all previous legislation regarding nuclear energy in South
Africa, NUCOR and UCOR were incorporated into the AEC under the control
of a single Board of Directors with an Executive Chairman.

On 1 January 1987, the functions of Chairman and Chief Executive of the
AEC were separated. In addition to the Board of Directors, a Management
Board was established, consisting of the Chief Executive as chairman, and six
Senior General Managers entrusted with the following Management Units:
Uranium Processing, Uranium Enrichment, Research and Development,
Engineering, Human Resources and Finance and Commercial Affairs.

The AEC falls under the Department of Mineral and Energy Affairs which, in
turn, is responsible to the Minister of Economic Affairs and Technology.

An independent Council for Nuclear Safety, appointed by and responsible to
the Minister of Economic Affairs and Technology, and incorporating the
former Licensing Branch of the AEC, has, with effect from 17 June 1988.
been entrusted with the licensing of all nuclear installations and operations
in South Africa to ensure that international safety standards are adhered to.
and that the risk to health and safety of the general public does not exceed
acceptable limits.
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ANNOUNCEMENT BY ACTING
STATE PRESIDENT CHRIS
HEUNIS TO PARLIAMENT ON
3 FEBRUARY 1989

"As far as the nuclear power
industry is concerned, the
first four locally manufactured
fuel elements were delivered
by the Atomic Energy Cor-
poration to Koeberg during
September last year. The
uranium was enriched in the
pilot plant at Valindaba from
locally produced uranium
feed material. The semi-com-
mercial enrichment plant has
now been commissioned and
already produces enriched
uranium at a rate which will
satisfy Koeberg's require-
ments. "

The first locally manufactured
fuel assemblies for the Koe-
berg Nuclear Power Station
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MISSION OF THE AEC

The AEC promotes and supports the nuclear industry in the Republic of South Africa by means
of the cost-effective development and provision of appropriate technology, products and
services in the national interest, sub|ect to the availability of resources.

The AEC strives to fulfil its mission by ensuring that

• a business approach based on accepted business principles is pursued;

• its business is market orientated;

• high professional standards are maintained,

• high-quality products and services are furnished;

• a reputation as a reliable supplier is established;

• good relations are maintained at all times with its clients and suppliers; and

• high legal, ethical, moral and environmental standards are maintained.
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PREFACE

Forty years have elapsed since the South African Atomic Energy Board (AEB) was
established by Act of Parliament on 7 September 1948 to control the production and
sale of uranium In 1959 the Atomic Energy Act was amended to provide for the
establishment of a nuclear research and development programme at Pelmdaba
under the control of the AEB 1970 saw the creation of the Uranium Enrichment
Corporation of South Africa Limited (UCOR). In 1982 the Nuclear Energy Act brought
all the nuclear activities in South Africa funded by the State under the control of the
Atomic Energy Corporation of South Africa Limited (AEC). while the Nuclear
Development Corporation of SA (Pty) Ltd (NUCOR). previously the AEB, and UCOR
became subsidiary companies of the AEC

With effect from 1 July 1985. the activities of UCOR and NUCOR were integrated and
incorporated into the AEC as a single nuclear energy authority in South Africa.

This restructuring of Ihe AEC was in itself no mean task and has engaged the
continuous effort of Management All the activities of the AEC were reviewed and
priorities determined, followed by intensive planning and reorganization

The result of this process was the regrouping of the activities of the AEC into 6
Management Units, namely Uranium Processing, Uranium Enrichment, Reseaich
and Development, Engineering, Human Resources and Finance and Commercial
Affairs A Management Board, consisting of the Senior General Managers respon-
sible for the 6 Management Units, under the chairmanship of the Chief Executive,
was introduced to manage the daily affairs of the AEC. subject to the control and
directives of the Board of Directors

The new structure was approved at the end of 1986 and was implemented with
effect from 1 January 1987 Dr J WLde Villiers, previously Executive Chairman, was
appointed Chief Executive and Chairman of the Management Board

"This restructuring of the
AEC was in itself no mean
task andfias engaged the con-
tinuous effort of Manage-
ment. All the activities of the
AEC were reviewed and priori-
ties determined, followed by
intensive planning and reor-
ganization. "
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[he Board of Directors of the
AEC. together with the Man-
agement Board, has led the
way in determining the new
direction for the nuclear in-
dustry in South Africa "
Or John Maree. Chairman

Up to and including 16 June 1988. the AEC
acted on behalf of the State as the licensing
authority to ensure that nuclear operations
and installations in South Africa met inter
national safety standards, and to ensure
thai Ihe risk to the health and safety of the
general public did not exceed acceptable
limits As part of the rationalization process,
this responsiblity was transferred to the
Council for Nuclear Safety on 17 June 1988,
and Ihe Licensing Branch of the AEC was
incorporated into the Council as a separate
authority directly responsible to the Minister
of Economic Affairs and Technology

The Board of Directors of the AEC, together
with the Management Board, has led the
way in determining the newdirectionforthe
nuclear industry in South Africa A healthy
balance between maintaining and develop
ing expertise and technology, on the one
hand, and placing this expertise and techno-
logy at the disposal of South African industry
as a whole, on the other has been achieved

At a time of stringency with regard to finan-
cial resources, the State has shown great

understanding of the needs of the AEC Its
helpful collaboration is acknowledged with
gratitude

The AEC has to operate in an unfavourable
international political climate, and we are
grateful to the Minister of Economic Affairs
and Technology for his continuing interest
in the AEC and for his encouragement and
support under difficult circumstances

The year 1985 saw the end of an era when
Dr A J A (Ampie) Roux, former President of
the Atomic Energy Board and Chairman of
UCOR, died on 22 April of that year It
behoves me to pay special tribute to this
man who launched South Africa's nuclear
research and development programme in
1959

I would also like to thank all those who have
played a part in making the AEC the vigorous
organization it is, and I would especially like
to thank those members of Top Manage
ment of the AEC who have retired in the
more recent past



Mr G C R Britz Finance and Commercial Affairs
Dr J J Wannenburg: Uranium Enrichment
Or J W L de Villiers: Chief Executive — Mr L S Snyders: Engineering
Or D M Kemp: Research and Development — Dr W E Stumpf: Uranium Processing

(The post of Senior General Manager: Human Resources is at present vacant)

"We look to the Management
Team, under the capable
leadership of Dr Wynand de
Villiers, for dynamic progress
with all facets of nuclear ener-
gy in South Africa, and the
extension into the market-
place of the technological ex-
pertise born of nuclear re-
search and development."
Dr John Maree. Chairman

The limitations on financial resources will
not ease in the foreseeable future. The
challenge of ever-rising standards of achieve-
ment as well as the challenge of managing
our organization effectively and in a business-
like manner remains The pursuit of ex-
cellence is the key to success.

We look to the Management Team, under
the capable leadership of Dr Wynand de
Villiers, for dynamic progress with all facets
of nuclear energy in South Africa, and the
extension into the marketplace of the techno-
logical expertise born of nuclear research
and development.

Dr John Maree
Chairman

MANPOWER STRENGTM P.ERMdNApEMENiT

Actual strengtr as at 31 March 198$
'oral Manpower Strength 6 849

UNIT
"The rationalization activities
within the Corporation had
per force an influence on the
human resources oftheAEC.
In the process the AEC was
decentralized into six Manage-
ment Units."
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THE AEC IN PERSPECTIVE
SCOPE OF ACTIVITIES

Partner in progress

The AEC does not compete with local in-
dustry in respect of the supply of products or
provision of services. Furthermore, it does
not itself undertake research and develop-
ment in fields where this capability already
exists in other organizations; it rather sup-
ports research and development on a con-
tractual basis at universities and other insti-
tutions with an ability to perform these tasks
cost-effectively on behalf of the AEC.

The AEC supports local industry by not itself
undertaking work within the capability of
the private sector. The transfer to and esta-
blishment of expertise and technology in
industry is a stated objective, aimed at
enabling industry to supply products and
provide services to the AEC and other clients,
and at the same time promoting import
substitution

Privatization

In certain instances the AEC has been com-
pelled to establish high-technology capabili-
ties of its own in order to achieve its primary
objectives. In view of the fact that these
capabilities can be utilized to greater ad-
vantage and on a broader industrial front,
the AEC, in accordance with Government
policy, is prepared to develop the relevant
facitities, in cooperation with the private
sector, into viable industries which may
then be privatized. An example of this is the
high-technology and high-precision manu-
facturing facility established by the AEC for
the manufacture of separation elements for the
uranium enrichment plant. This facility has
already reached an advanced stage on the
way to ultimate privatization

Products

The AEC is the sole supplier in the RSA of
the following:

• Hydrofluoric acid (HF) and fluorine (F)

• Uranium tetrafluoride (UF4)

• Uranium hexafluoride (UF6)

• Enriched uranium

• Zirconium metal and alloys

• Nuclear fuel elements

• Neutron-rich radioisotopes and radio-
phar- jceuticals

The AEC is also a supplier of the following
by-products:

• High-quality calcium sulphate (CaSO4)

Sodium fluorosilicate (Na2SiF6)

Depleted uranium

Services

The AEC provides health-physics and various
other specialized services to the nuclear
industry on request.

Examples of these services are radiation
monitoring and filter testing.

In addition, the AEC also operates a commer-
cial nuclear waste disposal facility on behalf
the State at Vaalputs. This facility is at
present undergoing further development to
provide for the storage of not only the low-
and medium-active waste from the Koeberg
Nuclear Power Station, but also for surface
storage of spent nuclear fuel

Technology

Its own requirements have obliged the AEC
to develop a variety of specialized nuclear
and associated conventional skills and tech-
nologies The Corporation is firmly esta-
blished in the RSA as a supplier of high-
technology expertise to local industry

Such technology and expertise include the
following:

• Design, evaluation, manufacture and
commissioning of turbomachines

• Separation technology for the chemical
and associated industries

• Precision manufacture

• Surface treatment and plating techno-
logy

• Vacuum and leak testing technology

• Specialized metallurgical and welding
services

• Laser technology

• Specialized analytical services

• Precision welding and tube-manufac-
turing technology

• Specialized process engineering

• Quality-assurance services

• Electroforming and plating

• Earth and environmental scientific ser-
vices relevant to the nuclear and asso-
ciated industries



Research and Development

The research and development programme
of the AEC is aimed, in the first place, at
supporting and maintaining its production
commitment

Secondly, the AEC undertakes research and
development with the aim of improving its
production processes or of developing alter-
native processes whereby the cost of its
products may be effectively reduced

In the broad area of nuclear energy and
nuclear technology, the AEC conducts a
meaningful research and development pro-
gramme in order to

• keep itself informed on new develop-
ments.

• enable South Africa to utilize nuclear
energy and technology wherever they
may be applied to advantage, eg in
industry, medicine, agriculture and re-
search,

• remain competitive with trends in the
rest of the world as far as its own
undertakings are concerned.

International Relations

South Africa's position on the international
nuclear scene remains uncertain Prompted
by the negative international political atti-
tude towards South Africa, the International
Atomic Energy Agency (IAEA), at its General
Conference in September 1988, intensified
its action against South Africa In addition to
intensifying boycott actions, the IAEA re-
newed the customary demand that all
nuclear activities in the Republic be placed
under international safeguards, failing which
South Africa's rights and privileges would
be suspended

The Government's position on South Africa's
nuclear activities and on the Nuclear Non-
proliferation Treaty has been repeatedly af-
firmed, viz that South Africa's nuclear activi-
ties are conducted in accordance with the
spirit of the Treaty

In the meantime the AEC has to pursue its
activities in the face of international isola-
tion This restrictive factor, which denies
access to expertise, technology and equip-

ment, means that the South African nuclear
industry is largely dependent upon itself to
initiate and implement developments

Public Relations

Broadly speaking, this function is divided
into two areas, viz Public Liaison, which
includes internal and external image building
as well as media relations, and Audiovisual
Services, which undertakes graphic art and
design, typesetting, printing, video produc-
tions and photography

Image building by means of video, photo-
graphic and publicity material continues
apace and target organizations such as
schools and professional groups are exposed
to the positive nuclear message on an on-
going basis, publicity through participation
in exhibitions has been actively pursued.
Ongoing contact has been maintained with
the media, and a monthly staff newspaper is
published as an internal liaison organ As
part of the public liaison programme, some
1 500 visitors were received at Pelindaba
and Valindaba during the review period

Nuclear Power Studies

In order to determine South Africa's nuclear
power requirements, a joint study was un-
dertaken with ESKOM to determine overall
electricity generation needs. A report on the
study was submitted to the Minister of
Economic Affairs and Technology.

The findings indicate that it will be necessary
to phase in nuclear power stations from the
year 2000 as a back-up to coal-fired stations
This programme allocates to nuclear power
a 10% contribution to total electricity gene-
ration up to approximately the year 2025.
After this no further coal-fired power stations
will be constructed as a result of a shortage
of coal, and nuclear power alone will be
utilized as the sole proven alternative.

Trade in Uranium

The AEC controls, on behalf of the State, the
disposal of, and the import, export and sales
of uranium and special nuclear material, in
order to ensure that safety standards are
adhered to and that such materials are used
for peaceful purposes only.
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The No 9 shaft at Vaal Reefs
Mine, South Africa's largest
uranium producer
(Anglo American Corp.)

The Uranium Market and Nuclear Power

The uranium market is still under pressure
from oversupply and active trading on the
spot market. As a result the maintenance of
long-term contracts is subject to ongoing
negotiation. Furthermore, the embargo by
the USA on the importation of South African
uranium has also had a negative effect on
the sale of domestic uranium.

At the end of 1987 there were 417 nuclear
power reactors in operation worldwide, with
a total net capacity of 296 876 MW(e). The
corresponding figures for 1986 were 397
reactors and 273 715MW(e). Approximately
16% of the world's electricity was generated
by means of nuclear power during 1987

South Africa's estimated uranium produc-
tion potential is shown in the graph below:

South Africa's historical gold
anri uranium production, and
estimate of uranium-produc-
tion capacity to the year 2040



MANAGEMENT REVIEW
URANIUM PROCESSING

MAIN OBJECTIVE

The Uranium Processing Management Unit
includes two of the ma/or production pro-
grammes of the AEC, viz UF6 production and
fuel element fabrication In these two main
programmes of the front end of the fuel
cycle, as well as in other resulting subsidiary
services, this Management Unit commits
itself to meeting the needs of its clients as
far as minimum production costs and
timeous provision of products and services
of acceptable quality are concerned

PRODUCTS AND CLIENTS

Products supplied for internal use are mainly
the following

UF, to the enrichment plant

— Hydrofluoric acid (HF) to various chemi
cal cleaning plants within the AEC

— Fuel elements and control rods for the
SAFARI-1 research reactor

External clients include the following:

— ESKOM. to which pressunzed-water-
reactor fuel elements and associated
core-management services are supplied
for Koeberg

— Various industrial companies, to which
HF and the byproducts sodium f luorosilt-
cate and calcium sulphate are supplied

ACHIEVEMENT OF PLANT
OBJECTIVES

HF Plant

During the year 4 0481 of HF was produced
(89% of the design capacity of the plant), of
which 3 955 t was sold to external clients
and the rest used within the AEC, mainly for
UF6 production The HF sold externally was
applied mainly for aerosol manufacture for
use in spray cans, and as a cooling medium
(a total of approximately 2 700t), while the
rest was used primarily for etching purposes.

The lower production is the result of a
smaller demand from one of the main clients
owing to technical plant problems expe-
rienced by this client. However, these pro-
blems have now been resolved and the full
quota of 4 525 t will probably be produced
and sold during the next twelve-month
period

With the exception of small quantities of HF
of specialist quality which is imported, the
AEC meets the total needs of the country
Sales for the past year amounted to R11.3
million

Further efforts to convert otherwise useless
waste products of the HF Plant into useful
by-products were successful. During the
year 15 6001 of calcium sulphate was sold
to the local cement industry, and the first
sodium fluorosilicate was produced and
successfully marketed. It is envisaged that
some 2301 of this product will be marketed
during the coming year. This will substitute
for approximately 75% of current imports.

UF6 Production

During the year intensive efforts were con-
tinued to commission the UF4 and the UF6

plants for full-scale operation

UF4 Plant

The planned plant-availability objective of
86% for the year was achieved and 450 t
UF4 was produced (95% of the objective).

UF6 Plant

The plant availability of the UF6 Plant was
69% as opposed to the year's objective of
80%. The low plant availability resulted in
only 425 t of UF6 being produced in the year,
representing 82% of the plant objective.
From March 1988 the enrichment plant was
supplied with purified UF6 and the ongoing
supply of UF6, in accordance with the pro-
gramme, is no longer at risk.

Fuel Element Fabrication Plant (BEVA)

* Pressurized-water-reactor elements
for Koeberg

The primary objective of BEVA is its success-
ful qualification as a manufacturer of fuel
elements for core reloadings of the Koeberg
Nuclear Power Station. The project includes
a large number of prequalification program-
mes, formal qualification of product compo-
nents, production processes, laboratory tests
and inspection techniques. During Septem-
ber 1988 the first four test elements were
delivered to ESKOM and were installed in
the second unit of Koeberg.

Very good progress has been made with
developing the process for zirconium-metal
production, and the AEC is working con-
fidently towards its early establishment as
an acceptable production process.

Approximately 7,5 t of Zircaloy-4 alloy ingots
(1,51 each) have already been produced and
successfully hot-forged. Segregation of alloy
elements during the melting process is at
present being further investigated, while
the hot-forging of ingots is well under con-
trol.
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Another objective is the establishment of
the necessary technology within BEVA to be
able to carry out refuelling design and core-
management calculations for Koeberg.

Fuel Elements for SAFARI-1

• ELPROD Programme

At ELPROD materials-testing reactor ele-
mentsare manufactured for SAFARI-1 from
medium-enriched uranium. During the past
year 14 elements and 10 control rods were
produced. No noteworthy technical or pro-
duction problems were experienced and this
technology is now well established.

"The Uranium Processing
Management Unit includes
two of the major production
programmes of the AEC, viz.
UFf, production and fuel-ele-
ment fabrication."

Lower portion of the reactor
in which uranium tetrafluori-
de is converted to uranium
hexafluonde, the feed mate-
rial for the enrichment process
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"During the year 4 049 tons
of hydrofluoric acid (89% of
the design capacity of the
plant) were produced, of which
3 955 tons were sold to exter-
nal clients and the rest used
within the AEC. mainly for
UFf, production."

The AEC's hydrofluoric acid
production plant

"Approximately 7.5 tons of
Zircaloy-4 ingots (1.5 t each)
have already been produced
and successfully hot-forged."

First Zircaloy-4 ingot manu-
factured at BEVA from local
raw materials, using locally
developed technology
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URANIUM ENRICHMENT

OBJECTIVE

The objective of the Uranium Enrichment
Management Unit is the supply of enriched
uranium to BEVA and other clients. The unit
operates two uranium enrichment plants,
frw semicommercial Z Plant and the pilot
plant; as a development facility, the pilot
plant is also utilized to produce 45%-en-

riched uranium for the SAFARI-1 Research
Reactor.

The Z Plant is at present being commissioned
and will be in full operation by the beginning
of 1989 for routine product supply to the
fuel-element fabrication plant.

The enriched uranium for the first 4 test fuel
elements for Koeberg was produced in the
pilot plant during 1986 and 1987.

"The Z Plant is at present
being commissioned and will
be in full operation by the
beginning of 1989 for routine
product supply to the fuel-
element fabrication plant."

Several of the 56 large mo-
dules in the uranium enrich-
ment plant at Valindaba

The cooling-water system in
the basement of the uranium
enrichment plant
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RESEARCH AND DEVELOPMENT

GENERAL

The Research and Development Manage-
ment Unit is structured into 7 programmes
which are related mainly to the fuel cycle.

Research and Development is at present
concentrating mainly on important facets of
the nuclear fuel cycle, by-products of the
nuclear industry, and research services, as
well as transfer of specialized technology to
private industry, particularly to the strategic
industries

ACTIVITIES

Conversion

The AEC already has a conversion plant for
the production of UF6 from uranium com-
pounds supplied by the South African mining
industry UF6 is used as feed material for
uranium enrichment plants. Research is still
being carried out on a few less important
process-chemical problems. Efforts are being
made in the field of plasma chemistry to
make the process simpler and less expensive.
This will enable the reverse process to be
carried out, i.e conversion of UF6 into other
important uranium compounds such as UF,,
UOj (Koeberg fuel) and possibly U metal.
This technology also shows great promise
for extensive applications in the chemical
industry

Enrichment

In the field of uranium enrichment, a great
effort is still in progress to further investigate
the process. In particular, chemical pro-
cesses in the Z Plant are still being inten-
sively investigated. Activities relating to
materials, as well as efforts to improve the
separation element, have been drastically
scaled down since completion of the Z Plant.
For the future, other isotope-separation pro-
cesses are being investigated, promising a
drastic reduction in enrichment costs.

Nuclear Energy Systems

With regard to nuclear energy systems, im-
portant cooperation with ESKOM in the field
of reactor technology has been achieved. In
June 1987 a joint AEC/ESKOM study on
pressurized-water-reactor technology culmi-
nated in a comprehensive report, the findings
of which have already been accepted in
principle by the Minister of Economic Affairs
and Technology.

A feasibility study for the local construction
of a small pressurized-water reactor was
completed towards the end of March 1988.

For the longer term, theoretical and small-
scale practical investigations on fusion and
accelerator technologies are being pursued.
These technologies may play an extremely
important role in future energy systems.

Reprocessing

Activities in the field of reprocessing include
only small-scale investigations into better
extractants for the so-called wet process.
For the longer term, it is also planned to
study dry piocesses, in particular by way of
gaseous fluorinating agents. This technology
is also important for the Z Plant. At present
there is no call for fuel reprocessing in South
Africa and the AEC is making only a minor
effort to remain abreast of the technology.

Waste storage

In the RSA the storage of high-level waste is
still a matter for the distant future. In parti-
cular, attention is being concentrated on the
suitability of Vaalputs for this purpose. A
final report on this matter is expected in the
near future.

Nuclear Technology

Nuclear technology includes the production
of radioisotopes, activation analysis, food
irradiation, nuclear techniques industrial
services, and site and environmental studies.
These activities are geared mainly to mar-
keting. Income from external sources already
amounts to more than R4,5 million per
annum.

Research Services

In the first place, research services include
activities in the field of analytical technology
(isotope determinations, trace impurities in
uranium compounds, conventional wet
chemical analyses, sophisticated instrumen-
tal techniques and on-line systems), and
more than 200 000 analyses are carried out
each year. Secondly, they include activities
in the field of materials science, of which
radiation metallurgy is at present the most
important. Construction of the hot-cell com-
plex is fast approaching completion. Qualifi-
cation of the complex should be completed
by 1990, after which examinations of irra-
diated Koeberg fuel will be possible. Thirdly,
the water-treatment programme plays an
important consulting and advisory role.
Fourthly, the polymer laboratory renders an
essential testing, advisory and evaluation
service, in particular in the field of fluori-
nated polymers, which is also of importance
for the ongoing operation of the Z Plant.

The services of the SAFARI-1 research re-
actor were suspended in December 1987for
essential, extensive maintenance. Normal
operation was resumed towards the middle
of 1988.
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Other services are rendered by the paint
laboratory and the glassblowing workshop.

Secondary Programmes

Over the past twenty years various technolo-
gies of importance to high-technology in-
dustry in the RSA have been developed in
the Research Group. Expertise in the field of
rotating flow is increasingly applied in a
large variety of industries. Important contri-

butions are already being made in the fields
of gas separation, gas/particle separation,
theoretical and experimental investigations
into rotating flow, etc.

Electroforming has been employed to supply
a large variety of products to internal and
external clients. An outstanding example is
the successful completion of four parliamen-
tary maces commissioned by the South
African Mint.

"The AEC undertakes re-
search and development with
the aim of improving its pro-
duction processes or of de-
veloping alternative processes
whereby the cost of its pro-
ducts may be effectively re-
duced. "

Two pairs of green and blue
l a ^ r beams are aimed
through front -silvered mirrors
in order to carry out laser
Doppler velocity measure-
ments
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"Nuclear technology includes
the production of radio-
isotopes, activation analysis,
food irradiation, nuclear tech •
niques industrial services, and
site and environmental stu-
dies. These activities are
geared mainly to marketing."

The new PELTEK-F sterile Tc
99m generator, diagnostic
workhorse of medicine
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The National Nuclear Re
search Centre at Pelindaba

The site for the handling of
radioactive waste at Vaalputs



CORPORATION

A LIMITED

Pretoria
Johannesburg

The uranium enrichment plant
and the uranium conversion
plant at Valindaba

The Gouriqua site for further
nuclear-oriented research

jfort West
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A glass heat exchanger manu-
factured bv the AEC's glass-
blowers
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ENGINEERING

GENERAL

The restructuring of AEC activities has de-
finitely had a significant influence on the
Engineering Group owing to large-scale de-
centralization of services and the addition of
4 Departments to this Management Unit

Of special importance was the preparatory
phase for the privatization of the high-
precision manufacturing facilities For a
time the operation was run as a separate
business unit under a separate Executive
Committee This step has now progressed
as far as the establishment of a separate
company with its own board of directors.
The following and final step in the privati-
zation process will be the sale of the shares
as soon as operation of the company has
established that it is a profitable unit. 500
members of staff are involved in this com-
pany

ACTIVITIES

Engineering Services

• Instrumentation Services

In the field of process instrumentation, the
maintenance function was decentralized to

the various plants. At the project and design
level, valuable inputs were made in respect
of repairs to the enrichment plant.

Various instrumentation projects, which
mainly include the development of moni-
toring and nuclear-gauging equipment, were
initiated and include apparatus for the
quantitative determination of uranium, a
criticality alarm system and in-line mass
spectrometers.

• Electronic Engineering

Electronic Engineering handled a variety of
projects, the biggest single client being the
Fuel Element Fabrication Plant. The hot-cell
complex requires a large number of adapta-
tions to electronic apparatus for application
of remote control, as well as a comprehen-
sive computerized data-acquisition and pro-
cessing-display system. Advisory services
relating to microcomputer applications are
an expanding responsibility.

With a view to the commissioning of the
enrichment plant, special attention was de-
voted to the consolidation of specifications
and process computer software. A chal-
lenging aspect is the automation of approxi-
mately 60 000 control circuits, which de-
mands a very high level of technical support.

An EPROM (Erasabic Pro-
grammable Read Only Memo-
ry) card for use with central-
processing-unit microsystems



20

. . - A E K - . .

•»*K \ ' y Mi'

• Electrical Engineering

Design, project, construction and, to a lesser
extent, maintenance services are the main
functions in the field of electrical engin-
eering. These services are rendered through-
out the AEC.

• Turbomachines

On completion of production schedules for
compressors and heat exchangers for the
enrichment plant, a drastic drop in the
workload occurred The available manpower
is currently being used in support of existing
programmes where, inter alia, quality
standards must be maintained.

In order to ensure that turbotechnology is
maintained at a high level, contracts are
undertaken for a variety of outside clients.

• Industrial Engineering

A variety of industrial engineering services
are provided on an ongoing basis, being
aimed primarily at cost reduction. Rationali-
zation of accommodation, system improve-
ment, standardization, effective use of re-
sources, and programmes for improving pro-
ductivity are examples of these services.

In the field of operational planning, the
emphasis is on the improvement of manage-
ment information systems, maintenance,
scheduling of jobs, etc. The implementation
of the computerized maintenance planning
system has already contributed towards im-
provement of productivity.

Cost optimization in respect of materials
provision is an important control function
which is provided to maintenance depart-
ments on a service basis. Materials identifi-
cation, needs surveys, codification and
acquisition plans are centralized with a view
to achieving the cost-optimization objective.

• Design Drawing Services

Owing to the transition from a development
phase to an operational phase, particularly
with regard to production plants, the demand
for these services has dropped drastically.

• Engineering Development

As and when engineering development is
called for. Engineering is actively involved in
the development of new alternative enrich-
ment processes.

Services of a mechanical-engineering na-
ture, mainly in respect of the enrichment
plant, were rendered. Adequate mainten-
ance parts for plant valves and modules
were acquired, and the replacement parts
for the module core modifications were
obtained. With a view to the use of local
material in spare parts for replacement
valves, an investigation was launched and
successfully completed. The effect of vibra-
tion on main-line valves for the enrichment
plant was investigated. Modifications are
undertaken only on the basis of laboratory
simulations of alternative designs.

As part of the engineering development
service, attention was given to various pro-
cess-engineering tasks. In addition to minor
projects, the mechanical design of the fol-
lowing items was handled: UF6-distillation
column for the conversion plant, UF6 cy-
linders (type 48Y), valves for use at a crude-
oil off-loading point in Durban, evaporators
for 10-MW chilling units supplied to indus-
try, and the fluorine purification plant at
Valindaba.

Technical Services

Mechanical Services

Condition monitoring includes the prediction
of maintenance actions, which is done on
the basis of the following parameters, vibra-
tion, thermography, acoustic emission, ultra-
sonics and fluid monitoring. By using these
techniques, successes have already been
achieved in respect of compressors, building
vibrations, conversion reactors, the laser
welding process and compressor crank-
shafts.

Conventional mechanical maintenance is
carried out on the basis of minimum needs,
and only minor projects which cannot be
handled effectively by outside organizations
are undertaken.

• Property and Project Management

The principle of undertaking only minor civil
construction works internally is still being
adhered to, major works being allocated to
outside contractors.

With a view to reduction of costs, the gar-
dening-services policy has been adapted to
move towards low-maintenance gardens.

The scope of project services rendered to a
variety of in-house clients covers 283 pro-
jects with a total value of R3,8 million.
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Compressor for South Africa's
first locally manufactured jet
propulsion system

"In order to ensure that turbo-
technology is maintained at a
high level, contracts are un •
dertaken for a variety of out-
side clients."

Locally manufactured axial-
flow compressor for a wind
tunnel with a diameter of
more than 2 metres
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Nuclear Waste Technology

This function involves the handling and
disposal of all radioactive waste in South
Africa

• Pelindaba

During the year 150 000 articles were
handled in the laundry for radioactive ma-
terial.

4 000 one-hundred-litre drums of solid ra-
dioactive waste and 2 sealed stainless steel
containers with spent sources were dis-
posed of on the site.

Approximately 300 Mf of effluent was
treated and released to the Crocodile River.
The total equivalent activity released was
33 GBq, which is less than 5% of the activity
that may be released in terms of the authori-
zation. The average phosphate content of
the effluent was 0,2 ppm.

• Vaalputs

The handling of radioactive waste at the
National Waste Disposal Facility at Vaalputs
is running very smoothly and is carried out
within the requirements of the licence to
operate the facility.

Since November 1987, when delivery of
waste from the Koeberg Nuclear Power
Station was resumed, 39 consignments of
low- and intermediate-level radioactive
waste have besn received at Vaalputs.

Central Quality Services

Based on the main objective of guiding the
AEC towards modern, cost-effective quality
principles and standards, good progress has
been made with the design and development
of a perf or ma nee- i mprovement progra m me.
This programme is envisaged for implemen-
tation throughout the AEC.

Expert services are increasingly offered to
clients outside the AEC on a contract basis
and it is expected that the income earned

will soon make a substantial contribution to
the costs of the services.

Safety

The monitoring of personnel exposed to
radioactive and nuclear hazardous material
in the work situation is done by means of
various techniques. Likewise, release of
such materials is measured on a routine
basis. No instance of exposure, ingestion or
release above the permitted limits was de-
tected.

Strict conventional safety standards are
maintained. In this way greater safety aware-
ness and the improvement of safety perfor-
mance are encouraged and ensured.

Safety awareness has resulted in the num-
ber of injuries on duty dropping from 1 030
in the previous year to 917 in the year under
review - a decrease of 11 %.

The number of working days lost as a result
of absence due to injuries on duty dropped
by about 27% from 1 574 in 1986/87 to
1 152 in 1987/88. This may to some extent
be ascribed to the reduction in personnel
over this period. The injury frequency (num-
ber of time-loss accidents per million man-
hours worked) is, by its very nature, not
coupled to the number of employees and is
therefore a better indicator of the accident
trend. This value increased by about 2%
from 3,10 to 3,16, which is not significant.

• Accounting for Nuclear Material

Stock and movement accounting of all
nuclear material on AEC sites is done conti-
nuously, and material balance reports are
updated for all facilities where such material
is handled. Overall balance sheets are drawn
up on a quarterly basis. Stocktaking is done
on an annual basis. During 1987 the mass of
unaccounted-for material was less than
0,5% of the throughput of the conversion
and pilot enrichment plants. This deviation
is within accepted international standards.
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Chemical cleansing and passi-
vation of a large steel cylinder
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HUMAN RESOURCES
GENERAL

The Human Resources Management Uml
was reorganized into four functional units,
viz

— Manpower Services, which includes
manpower administration, manpower
information systems, industrial social
services and remuneration systems

— Labour relations
— Training and Development, i.e. manage-

ment development, technical training
and operational training

— Manpower Specialized Services, under
which resort post evaluation, organiza-
tion-structure development, manpower
planning and manpower provision

These central functions render services to
the entire Corporation

TRAINING AND DEVELOPMENT

During the 1987/88 financial year, 1 433
officers attended in-house management-de-
velopment courses or modules of courses In
specifically selected management-develop-
ment programmes, 64 officers were trained
externally

Skills courses were attended by 3 728
officers.

The average pass mark for apprentices who
underwent their trade tests at Olifants-
fontein was 83%.

The Corporation had the distinction of pro-
ducing the Apprentice of the Year, who won
the Fanie Botha Floating Trophy. The choice
was made from 87 trade-test results

In the South African Skills Competition for
apprentices, the AEC produced 5 finalists
out of 20 in South Africa, and one of its
apprentices was overall runner-up.

During the year 18 officers had the op-
portunity to study full-time at technical insti-
tutions, while 953 officers were given the
opportunity to improve their qualifications
on a part-time basis.

LABOUR RELATIONS

With a view to improving communication
between Management and personnel, a
Staff Liaison Committee was established.
This forum for negotiation and consultation
has proved very successful.

In addition, two Works Councils were esta-
blished, one at Pelindaba and the second at
Gouriqua. These activities have led to the
development and implementation of a disci-
plinary code and grievance procedure.

OTHER MANPOWER SERVICES

Decentralized manpower functions were

created within the six Management Units in

accordance with programme needs

These decentralized manpower functions

are, inter alia, responsible for the following:

— Manpower development and mainte-
nance

— Personnel relations
— Personnel movements
— Performance measurement
— Career and succession planning
— Manpower control
— Management advice
— Projects called for from time to time
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FINANCE AND
COMMERCIAL AFFAIRS

GENERAL

During the period under review the former
Financial Servicesf unction was reorganized
under Financial and Commercial Affairs,
which consists of Financial and Accounting
Services, Management Services, Corporate
Information, and Marketing and Commercial
Services

ACTIVITIES

Management Services

After completion of the decentralization pro-
gramme, the former Administration and Ser-
vices function was restructured and now
consists of the following service functions:
Corporate Industrial Services, Central Docu-
ment Control, Medical Services, Library and
Information Services, Language Services,
Security Services and the Broederstroom
Commando (staff function).

Medical Services

A comprehensive industrial medical service
is rendered at 2 medical centres by 2 medical
practitioners and 6 nursing staff 28 884
medical procedures were performed during
the period under review, consisting mainly
of medical examinations, theatre cases, mis-
cellaneous consultations, and blood, urine,
lung function and X-ray examinations

Library and Information Services

The main task of this function is, by means of
published information, to satisfy the litera-
ture and information needs of AEC per-
sonnel As the national centre for nuclear
science and technology, the Library is also
available to researchers countrywide who
are engaged in relevant research

To meet the literature requirements, the
following items are made available to users
on request: books, periodicals, patents,
standards, research reports, conference and
symposium proceedings.

Information needs are met by means of a
current-awareness service, a computerized
service for selective dissemination of infor-
mation (SDI), and a actuality service in the
form of a News Review to Management.
Liaison with IAEA member countries which
form part of the International Nuclear In-
formation System (INIS) still takes place and
500 South African nuclear scientific publica-
tions were added to the system. 280 AEC
employees were provided on an ongoing
basis with the latest information in their

subject fields. In addition to INIS, relevant
information is also obtained from overseas
data-base brokers.

Liaison is maintained with the Library Group
in the RSA. During the year 4 764 and 3 547
publications were borrowed and loaned re-
spectively. Cooperation regarding the ex-
pansion and maintenance of SABINET (SA
Library and Information Network) is an
ongoing activity.

New additions to the Library (with an in-
dication of the cumulative collection in
brackets) are, inter alia: 4 606 books
(62 320), 760 bound periodicals (38 552),
58 751 reports, mainly in microfiche format
(870 183).

The scope of activities during the year under
review includes 16 359 books and periodi-
cals loaned. 27 877 periodical articles sup-
plied on request, 220 000 photocopies and
3 285 microfiche copies made, and the circu-
lation of 16 809 periodicals to interested
parties

Language Services

Language Services performs a dual spe-
cialist function Within the AEC, translations,
editing and advice on language usage are
attended to, while, on a broader front, a
professional contribution is made to the
Afrikaans language by way of ongoing de-
velopment of nuclear terminology.

A Language Commitee has been established
to identify needs and consider proposals of
working committees before terminology is
entered into the Central Terminology Bank
of the National Terminology Services.

Security Services

It is gratifying to be able to report that the
AEC was not involved in any security in-
cidents during the year under review.

By rationalization of activities and of the
organizational structure, the Security Divi-
sion was able to contribute towards man-
power economy. Good progress has been
made with the implementation of a com-
puterized access-control system and the
upgrading of security training.

The introduction of two medals for good
service (5 years: bronze; 10 years: silver)
and one medal for distinguished service
(gold), with their concomitant prestige, also
serves as healthy motivation and contri-
butes to a positive attitude in Security ranks.

Corporate Information Services

As part of the reorganization, the name of
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the Computer Services Department was
changed to Corporate Information Services,
reflecting comprehensive responsibility on a
corporate basis for computerized informa-
tion

The mam-frame network, which consists of
425 terminals, has been particularly stable
and turnaround times for users have also
improved considerably

Improvement of the system and improved
software have led to the number of inter-
active transactions being increased by 45%,
the average turnaround time per transaction
being reduced by 34,8%.

Marketing and Commercial Services

During the period under review the AEC
concentrated on the marketing of both its
products and expertise by the establishment
of a Marketing and Commercial Services
Group

Satisfactory progress has been made with
the introduction of the AEC to both the
manufacturing and consumer sectors of the
market Positive inquiries have been received
and it is expected that these will result in
sales during the new financial year.

Products at present evoking most interest
are gas and particle separators, and com-
pressors for the heavy industries and the
mining industry in South Africa.

In addition to the above, wide-ranging pro-
ducts are being marketed successfully, the

main aim being import substitution Most
important of these are medical and indus-
trial isotopes.

On the occasion of the inauguration of the
World Trade Centre at Jan Smuts Airport in
November 1987, the AEC participated in the
Trade and Industry Fair held to celebrate this
inauguration. Image building was the main
purpose of the AEC's participation in the
Fair, but marketing potential, particularly
with regard to food preservation, isotope
production and nuclear techniques indus-
trial services, was also presented with en-
couraging results.

In September 1988 the AEC ventured into
the marketplace by taking part in the Electra
Mining/Foundry and Welding/Corrosion 88
Exhibition at Nasrec, the National Exhibition
Centre, in Johannesburg. Four groups with
marketing potential took part, namely Nu-
clear Techniques Industrial Service, Spe-
cialized Plating Technology, Turbo Teg (Tur-
bomachinery) and Vacuum Services

Considerable interest was shown in the AEC
Stand at the exhibition and there is good
reason to believe that the return on the
expense and effort involved will in due
course prove very rewarding

The AEC is serving South Africa not only
with regard to ensuring adequate fuel for
the nuclear power programme, but also by
putting its proven technological muscle at
the service of South African industry as a
whole.

Good progress has been
made with the implementa-
tion of a computerized access-
control system and the up-
grading of security training."

The Security Division ensures
the physical safety of AEC
staff and property
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AEC PRODUCTS AND SERVICES
1 O PRIMARY FUEL CYCLE PRODUCTS

1 1 Conversion of ADU to UO3. UF4, UF6

1 2 3.25% enrichment power reactors
1 3 • 20% enrichment research reactors
1 4 Fuel elements

2 0 NUCLEAR PRODUCTS AND SERVICES

2 1 Medical application of radioisotopes and radiopharma
ceuticals
(a) Seventeen products with M : " T C generators, ' " I com-

pounds and "mTc labelling kits as the main products
Ib) Special product development

2 2 Industrial applications of radioisotopes
(a) Fifteen radioisotopes, with iridium-192 and cae-

sium-137 sources the most important products
(b) Source transfer, maintenance service and rental of

units
Ic) Sterilization
(d| Food preservation

2 3 Nuclear techniques industrial services
Determination of
(a) Flows (pipes, rivers, underground channels etc )
|b) Blockages (columns, pipes etc.)
(c| Leakages (online heat exchangers etc)
Id) Damage (broken plates in distillation columns etc.)
(e) Levels (interface levels in liquids, solids etc )
If) Residence times
Ig) Dispersion and mixing studies
|h) Wear (blast furnaces, engines etc.)
(i) Thicknesses (thin films, vessels etc )
(|) Neutron radiography
(k) On line metal-concentration measurement

2 4 Radiation physics
(a) Radiation shielding assessments and designs
(bl Radiation dosimetry
(cl Radiation measurements using liquid scintillation

counters (LSC)
Id) Calibration of gamma-ray scmtillometers and spectro-

meters

3 0 INTERMEDIATE PRODUCTS AND BYPRODUCTS
(CHEMICALS)

3 1 Hydrofluoric acid
(a) Anhydrous HF 199.98% HF. 250 ppm H,0. 30 ppm

H,SO4>
Ib) Industrial grade 70% HF (6% H2SO4. 2% H;SiF6)
(c) 40 or 55% industrial grade HF
(d) Technical grade aqueous HF (diluted anhydrous HF)
(el Chemically pure 30 — 40% HF

3 2 Other chemicals
(a) Fluorine
(b) Distilled fluorine (available early 1989)
(cl Anhydrous CaSO4

Id) NajSiFe
(e| XeF,

3 3 Metals
(a) Ztrcalloy 4 (ingot, tube shell, tube)
Ib) Zirconium (ingot)
(cl ZrAlj
(dl High purity aluminium
(e) Depleted uranium metal

4 0 GENERAL AEC TECHNOLOGY AND SERVICE CAPABI-
LITIES

4 1 Turbomachmery (design, evaluation, fabrication, instal-
lation)

4 2 Gas separators
4 3 Dust separators
4 4 Plating

(a) Very large electroless nickel-plating facilities
(b) Hard anodizing
(c) Hard chromium plating
(d) Teflon, carbide and diamond dispersion plating
|e) Stainless steel electropohshmg
(f) Plating onto non-conductors
|g) Rhodium and other noble-metal plating
(h) Consulting services
(i) Also available on special demand, a large selection

of chemical conversion coatings, chemical polishing
and cleaning, engineering plating, alloy electro-
plating, plating onto inert material and general
electroplating

4.5 High-tolerance extrusion of non-ferrous metals

4.6 Fabrication and welding
(a) Aluminium pressure vessel fabrication
(b) Fabrication and welding of exotic metals and alloys

4 7 Aerodynamic flow studies and designs

4 8 Vacuum services
(a) Leak detection down to 1 cm3 per 3 years
(b) Maintenance of vacuum equipment

4.9 Laboratory services
(a) Analysis for very low concentration of chemicals

including neutron activation analysis
(b) Gas membrane studies
(c) Handling of difficult chemicals, e.g. sodium, fluorine

etc
Id) Characterization of polymer and other materials
(e) Glassblowing
(f) Fluonnation studies
ig) Plasma techniques
(h) Dynamic standards for ppm levels of chlorine and

H,0
(t) Investigation of catalysts by various surface tech-

niques including Mossbauer spectroscopy
(j) Separation studies of metal ions in aqueous systems

4 10 Specialized electronic engineering

(a) Manufacture of prototype circuit boards
(b) Development and manufacture of specialized elec-

tronic equipment, including nuclear measurement
systems and radiation analysers/monitors

(c) Distributed measurement and control systems
(d) Maintenance of certain PLC's and access-control

systems

4 11 Quality assurance services
(a) General quality control services
(b) Quality control of water systems

4 12 Metallurgical investigations, including surface studies
and coatings, eg titanium nitride

4 13 Processandmechamcaldesignservicesandpilot-plant
studies for chemical processes
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4 14 Aerosols atid dir quality services
<Ht Aerosol studies
ib! Determination of air filter efficiency
to Ration determinations
itli Calibration of optical particle counters
lei Determination of ventilation rates

4 1b Geotechnical studies
lai Specialized geophysics
(bj Hazardous waste disposal investigations
(cl Nuclear and oilier sensitive site selection studies
uii Computer processing of geotechnical data

4 1b Environmental studies
til} Sun-erosion monitoring
(bi Environmental impact studies
lo Radioactivity measurements, including radon mea

surements and radium in ground water

(d) Waste water monitoring

(e) Demographic analysis

(f) Atmospheric pollution studies

4 17 Geostatistical analysis of regionalized variables such as
ore reserve data, ground-water chemistry data, rainfall
data and any other non-random spatial and/or time-
dependent data sets

4 18 Geohydrological studies

(a) Soi(-moisture measurement for irrigation scheduling
(b) Ground-water modelling
(c) Analysis of ground-water chemistry and interpreta-

tion of results
(d) Siting of water boreholes

4 19 Safe handling and disposal of waste

'Thi' AEC is serving South

A tncn not unly with regard to

ensuring adequate fuel for

the nuclear power program-

me, but also by putting its

proven technological muscle

Ht file service of South African

industry as a whole

The AEC Stand at the Electra

Mining Foundry and Weld-

ing Corrosion 88 Exhibition

at Nasrec in Johannesburg

on 26 September 1988 From

left to right Tim Reilly. Show

Organiser, Mr Darne Steyn,

Minister of Economic Affairs

and Technology, Johan du

Preez, Head Marketing, Dr

Anthony Jackson, Assistent

Senior General Manager

Marketing and Commercial

Services Joachim Giesel,

Head Specialized Plating

Technology, Mike Wood, Mar-

keting Representative
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LIST OF PUBLICATIONS BY STAFF
MEMBERS, BURSARS AND CONSUL-
TANTS OF THE AEC*
1987-1988

Names of staff members and bursars of the AEC appear in bold type throughout

PUBLICATIONS

** Afidreoh. M A G Hepurl DM uranium wuiK^hup
19bb Discussion Forum for Researchers in
Nu< tt',t< Geotoyy Alpha I1fining Centre Broeder
Mruum South Africa I W 1 986

" Andreoli, M A G Andersen. N.J.B . Faurie. J.N
Anmthosite related ptjIynieMllii. ihurtum urn
MJUIH deposits *n the Namaqualand Metamurphit
(.(mtpJtfX South Atnca Discussion Forum fur
HHSH.Mi'ners in Nuclear Geology Alpha Training
Centre Broederstroom South Africa Now 1986

*• Andreoli. M A G Hart flJ Evidence for Idle nroyuntc
penetration ot U Th REE enriched fluids in some
Kihtitrtn anurihosite granuhte terrantis from Mo
/ambtque Malawi and South Ait tea Conference
•»n Middle to Late Pruturo/uic L'thosphert; fcvo'u
tion Cipe Town South Africa, J u M 984

Andreoli. M A G . Robb L J Meyer M Amslie, L C .
Hrfff H J Gr(iiiiiuKls ot ttie prt? WitWdiersrarid
B<fsHrn«*nt dues lo (tie source uf uranium placer
• inner itti/titiun Tuchnu.nl Committen Meeting on
Hncuqniiion uf Ur.intum Prttvrnc;ns t om1ot>. Eny
land Sep 198b

Badenhorst. D A Hadiat'un effei'ls tin polyn eis and
fUtitUimttn* Ninth Nalionai Cunfer«nee of the
South Afrtcdn Section of the Plashes and Hubber
Institute Indaba Cont«rence Caoitt*. WiIHopptfn
JuhrfnnHhburg Souih Africa. Oci 198?

" B a m . C A R RadiuiiLiivily in South A4nt.dr> foodstuffs
1 WHUIV Eighth Annual Congress oi Hie South
Afrrcan Assottaliono* Physicists in Medicine and
Biology Cape Town South Africa Mar 1988

" Bain, C A R ; Jury. M R Diurnal sea temperature
fluctuations Sixth National Oceanoyraphic Sym
posiufTi Stetlenbobch. South Africa. Jul 1987

Basson J K The safe use ut riidioisulopes in South
Africa fWPJ (feb 1987} v 27(2)p 18 19

Brink, J.H . Kok F J Gewysiyde Thomas Fermi model
viin die aiooni Twenty second Annual Seminar
t>n Theoretical Physics Durban. Jul 1987

Bfits, G H F ; Du P/essis, P tie V Cniicdl behaviour neaf
the incommensurate commensurate phase Uan
sition in dysprosium SottdState Cammun (1987)
v 64 p 345-347

Brynard. H.J , Andreofi. M A G An overview uf the
regional yeuloyical and structural setting of the
uranifnruus granites in the Damara Oroyen,
Namibia Technical Committee Meeting on Re
Loyititiun oi Utanium Provinces London fng-
land S«p 1985

De Buer, G P Transport of rddiuiu:tivity and radiation
Nui'l Att Uan 1988) no 38 p 18 21

De Sruyi), I N , Louw. A I Visser L Holiapfet, W.H
titttotiittfthiit ttiv&fyt*f)s is a homot«rmeniative
urganism Sysf Appl Mictoti/of lAuy 1987) v
9(3) p 1/3 17&

De Jesus, A S.IUI Nucleai technology in the measure
ment and control of industrial processes Part 1

45 46

De Jesus, A S M Nuclear tetrhnufogv in the m&asure-
meni and control uf industrial processes Part 2
Paht-lOm: 19871 p 36 37

' * On Lu<c» G Taviv. t . Sarton. D E Shielding benUi
'ii,ir*, study oft the Koebetg nucltiar power station
Twenty eighth Annual Congress of ihtt South
Atnt.an Association uf Physicists in Mudicintmiiii
Biulogy Cape Town South Africa Mar 1988

D# nitct b Sarto/). D E Tdviv b Disperstvity tesis
gatvma fay dose rales resulting from the re-
racking of ttie Koefteru spefU fuel pools with high
density storage racks ESCOM internal report, no
SF 11 71038 (rev 3l Sep 1 9 8 /

De Vilder*, J W L fclekwisitt-iisvoorsiernny in Suid
AinkH S Ait Jyiisk Nutuurwm tttytH)! (Mar
1986fv 5/1>P 9 17

Dfl Waal, S W P Exercising nuclear emergency ptans
Twenty eighth Annual Congress of iht> South
African Association of Physicists m Medic me and
Biology. Cape Town, South Africa, Mar 1988

Oednam, C C . Froneman, S , Mmgay. O W , V»n
Waart, J Secondary electron emission from
carbon toils resulting from fast ion bombardrn«ni
Nuct Instrum MethodsPhys Rt>$ . Sect 0(1987)
v B24 25 p 366 368

Don Dri|ver. L , Houapfel, C W , Kruger G J Van Dyk,
M S Struciureof Ihetn 0 isupropylidftnr>dertva
live of D glucosone hydrate Actn CryslaUorgr,
Sect C(1987)v C43p 372 374
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Dei» Onjvttr. L . Mui^.ipt.-i L W Van Dy* M S . K«utjfi
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AEC VIDEOS
The fol lowing videos produced by the AEC are available on request, on VHS or Beta format, a

the prices shown:

""TITLE

Radioactive Waste in South
Africa — The Facts
Food Radunzation in South Africa

Vaalputs

Radiation in Perspective

i Gounqua Marine Studies

The AEC and the Environment

Isotopes and Man

Food Radurization, Isotopes in
Medicine, Uranium Enrichment, The
Vaalputs Owl

Uranium in South Africa

Fuel Element Fabrication

RUNNING
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25 min

20 min

25 min

15 min

9V4 min

15 min

15 mm

4 x 4 min

12Vj min

12 min

PRODUCTION
DATE

1985
1986

1987

1987

1987

1987

1987

1987

1988

1988

PRICE

R40

R30

R40

R30

R20

R30

R30

R30

R30

R30

AEC BROCHURES (free of charge)

The Atomic Energy Corporation of South Africa Limited

Radiation in Perspective

The World of the Atom

Nuclear Fission Reactors

Nuclear Fusion

The Cerenkov Effect

AEC POSTERS (free of charge)

The World of the Atom

Nuclear Fission Reactors

Nuclear Fusion
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