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The presentation will highlight important nuclear safety considerations for embarking
countries of both research reactors and Nuclear Power Plants.

In doing so a the presentation will orientate the audience on importance principles
relating to nuclear safety, the role and readiness of the Regulatory Authority and
provide brief overview of the South African regulatory framework employing
technology neutral safety standards.
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• Koeberg Long Term Operation: 
– 40 year design life 

– July 2024

• SAFARI-1 Research Reactor
– Commenced Operations 1965

– New MPR planned as replacement for SAFARI-1 

• IRP2019 preparation activities
– 2500 MW  from nuclear after 2030 as no regret option

– SMR licensing

– NNR Safety Standards review

– NISL licensing
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• Nuclear safety: The achievement of proper operating conditions,
prevention of accidents and mitigation of accident consequences,
resulting in protection of workers, the public and the environment
from undue radiation risks

• The main goal is that the radiological impact on people and the
environment from nuclear installations remains as small as possible
for both normal operation and potential accidents.

• Technical and organisational measures are put in place at all stages of
a nuclear facility’s lifetime starting with its siting and design,
manufacturing, construction and commissioning, operation, and
finally, during its decommissioning.
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• At every step, adherence to certain principles and practices which define what is known
as safety culture is essential to ensure the safe operation of nuclear facilities.

• Nuclear safety requires:
✓ a sound legal basis;
✓ qualified designers, vendors, manufacturers and operating organizations; and
✓ an appropriate governmental infrastructure, including a regulatory body with well

defined responsibilities and functions.

• Lifecycle stages include: site evaluation, design, construction, commissioning, operation,
modifications, long term operations, decommissioning

• The licensing process may result in the granting of one or more licences (one step, two
steps or multiple steps) during the lifetime of a nuclear installation, depending on
national regulations and laws and project milestones.
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Top 

Level 

Safety Objective

High Level Safety 
requirements

(DID and Risk goals)

Lower Level Safety Goals and 
Targets

(Deterministic and probabilistic)

Technology Specific Safety Targets

Regulator Defines

Applicant propose and 
Regulator accepts

Regulator Defines

Vendor defines and 
Regulator accepts
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• IAEA milestone approach useful tool to determine readiness of countries to embark on new
nuclear build

• In general, the establishment of the Regulator including Regulatory Standards should
precede procurement process of a nuclear facility

• Important decisions to be made relates to:
✓ Regulatory framework of the country (One integrated regulator considering SSS and

EP as well as environmental protection)
✓ Public participation and consultation processes.

• Before development of Safety Standards
✓ Regulatory framework must be established through legislation
✓ Regulatory philosophy must be defined
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• New nuclear Build is a major undertaking requiring careful planning, preparation and
investment in time, money, infrastructure and human resources.

• Strict attention to nuclear safety, international safeguards, nuclear security, and the control
and accounting of nuclear materials.

• Embarking on a new nuclear reactor project should be based upon a justified need for the
capabilities of the reactor project.

• Requires investment in sustainable national infrastructure to provide governmental, legal,
regulatory, managerial, technological, human and industrial support throughout the
nuclear reactor life cycle.



3. READINESS FOR LICENSING

• A nuclear reactor requires long term commitments, both nationally and internationally.

• Demonstrable recognition of these commitments and a determination to fulfil them forms 
the basis for a credible national position to construct a new nuclear reactor. 

• The obligations and liabilities of a reactor project extend for several decades, addressing 

– the Pre-project phase

– Project formulation and implementation phases

– Operational phase of the reactor

– post-operations decommissioning and radioactive waste management). 



3. READINESS FOR LICENSING

• The reactor project requires a full supporting infrastructure of safety, security capabilities 
and waste management facilities.

• Adequate staffing, funding and time

• Access to TSO support but retain intelligent customer capability

• Identification of any intergovernmental agreements required to support fuel cycle services 
or technological support;



3. READINESS FOR LICENSING

• Building and fostering of a strong safety culture and appropriate nuclear security culture

• Availability of adequate human resources to design, site, construct, commission, operate,
maintain and decommission the research reactor and its ancillary facilities;

• Policies, programmes and resources for the decommissioning and the safe, secure
management of spent fuel and radioactive waste.



4. CONCLUDING REMARKS

• An integral part of being able to make a knowledgeable commitment to a new nuclear
reactor project is recognition of the importance of nuclear safety and nuclear security.

• Nuclear safety and nuclear security is integral to all activities associated with the design,
siting, construction, operation and eventual decommissioning of a nuclear facility.

• The management of a new nuclear reactor project is a demanding undertaking.



4. CONCLUDING REMARKS

• Efficient communication and interaction between the different organizations involved in 
the project is vital for its effective, safe, and secure implementation

• In particular during the early phases between the regulatory body, 

– project management and implementation organisation

– reactor designer or supplier

– Construction organization

• In the later phases between the regulatory body,

– Operating organization

– Other users of the facility
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