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NUCLEAR FUEL CYCLE
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Spent Fuel: A Waste or Resource?

• Open fuel cycle, also called the 
“once through strategy” considers 
spent fuel a waste product. After a 
storage period, the spent fuel is 
packaged for disposal in a deep 
geological repository (DGR). Most 
countries operate under this policy.

• Closed fuel cycle spent fuel is 
reprocessed to recover uranium 
and plutonium to be reused with 
the high-level radioactive waste 
stored until a DGR is available. 

Source: UxC, 2020
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SPENT FUEL MANAGEMENT
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Different strategies or 
options for SFM are 
being pursued by 
different countries:

• Reprocessing & 
recycling

• Direct disposal

• Deferral of decision 
while actively 
evaluating the 
strategies.

Some countries are 
implementing 
combinations of those 
strategies.

Spent fuel management (SFM) 
involves:

• On-site storage – safely stored on 
reactor site in spent fuel pools and dry 
storage casks for many years.

• Off-site consolidated storage – safely 
stored away from reactor site in wet or 
dry centralised interim storage facilities 
(CISF) for decades (e.g. Sweden, 
Switzerland, Germany).

• Reprocessing – used today in France, 
India, Russia, the UK (ceasing this year), 
and is planned in China and Japan. A 
number of other countries have 
reprocessed and recycled in the past. 

• Disposal in deep geologic repositories 
(DGR) – required even if reprocessing is 
in use. (Finland is poised to be the first to 
construct a DGR.) 

• Transportation – in transport casks, by 
road, rail and/or sea, between facilities.



SPENT FUEL STORAGE CAPACITY EXPANSION

5

A common feature of most national situations, independent of the fuel cycle 
back-end options, is the ongoing need for additional storage capacity. 

• Re-racking of existing reactor spent fuel storage pools is usually the first step in 
expanding storage capacity. Neutron absorbers, and, in a few cases, burnup credit 
have been implemented (e.g. South Africa, Republic of Korea and Spain) to make more 
effective use of storage space in spent fuel pools.

• Some countries (e.g. Bulgaria, Finland, Russia and Slovakia) have expanded storage 
capacity by adding additional wet storage at reactor sites while many other countries 
(e.g. Canada, Czech Republic, Hungary, Japan, Ukraine and USA) are utilising dry 
storage to expand capacity.

• Both wet and dry storage have been used for off-site centralised storage. In the case of 
Sweden wet storage is in operation and, in the case of Germany, dry storage is used.

• Commercial reprocessing facilities and MOX fuel fabrication plants continue to operate 
satisfactorily. Treating the wastes arising from reprocessing and conditioning the residues 
with the goal to minimise the waste volume are making significant progress (e.g. France, 
India, Japan, UK).

• Other events that may impact spent fuel arisings and consequently storage needs 
include: increased burnup, premature reactor shut-down, extension of reactor lifetime, 
and re-use of spent fuel.

• The interrelation between the front end and the back-end of the fuel cycle has become 
obvious (e.g. higher burnup fuels with higher enrichment and MOX fuels may have an 
impact on the back-end).
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CENTRALISED INTERIM STORAGE FACILITY PROJECT
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Policy Perspective and Directive

• The CISF project locates itself within the spent fuel and radioactive 
waste management programme that is based on the Radioactive 
Waste Management Policy and Strategy for the Republic of South 
Africa of 2005 (“the Policy”). 

• According to the Policy, the storage of spent fuel on the reactor sites 
is finite and its practice unsustainable in the long term. 

• The Policy, therefore, provides for the Government to ensure that 
investigations are conducted within set timeframes to consider the 
various options for safe management of spent fuel in South Africa. 

• Included in the options for investigation is a “long-term aboveground 
storage on an off-site facility licensed for this purpose”, which refers 
to the proposed CISF, with due caution that “storing aboveground 
indefinitely may result in an undue burden on future generations.” 

• As such, the Policy forms a basis for establishing the CISF for 
continued storage of spent fuel from the country’s nuclear reactors.

• In 2019, NRWDI obtained Ministerial authorisation to develop and 
execute the CISF project.



CENTRALISED INTERIM STORAGE FACILITY PROJECT
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Utility Perspective and Storage Capacity Challenge

• Eskom re-racked the Koeberg nuclear power plant spent fuel pools in 
1987 and in 2000, with high- and ultra-high-density racks, respectively, 
which increased the pools’ capacity to store more fuel assemblies. The 
pools cannot be re-racked further.

• The second re-racking project was meant to provide Koeberg with 
"interim spent fuel storage" for approximately 3 0–4 0 years, depending 
on the fuel management strategy, load factors and outage duration. 

• However, the change in fuel management strategy adopted in the 
early 2010s resulted in rapid decline of storage capacity in the pools.

• Dry storage casks have been procured for contingency, and a plan to 
build a “transient interim storage facility” (TISF) on site developed.

• The TISF will be built on a modular basis in anticipation of the CISF 
establishment to minimise duplication of effort and cost, and will be 
used as a transfer bay during spent fuel shipment off-site.

• The CISF will be built on the Vaalputs national radioactive waste 
disposal facility site.
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CISF Project Roadmap (in line with the FIDPM project stages)
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CISF Project Cost and Schedule Estimates
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CISF Project Organisational Structure

Example of Siting Team



ENGAGING YOUNG PROFESSIONALS ON THE PROJECT
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Engagement
• Given the long timeframes associated with the implementation of the CISF project, engaging 

people across multiple generations is an important consideration informing the project. 
• We, as the Institute, intend to explore various activities and outreach programmes that would 

help young people learn about and be involved in the implementation of the project. 
• The communities we work with also need to place significant importance on youth 

engagement, on ensuring awareness building and education about the project is widespread, 
and on opportunities provided by the project to benefit youth, now and in the future. 

• We and the communities need to work together to identify and support a range of youth 
engagement activities. 

Challenges
• Limited participation of young people in nuclear science and technology (NS&T) disciplines. 
• Lack of NS&T academic programmes in many developing countries. 
• Misconception of nuclear technology. 
• Limited research grants to support research and innovation etc.

Opportunities
• The multidisciplinary nature of the project (as indicated in the 

project organisational structure), together with the value chain in 
which it exists, provides multiple opportunities for young 
professionals to enter and play a role.

• Holding seminars in Universities to encourage more young people 
to choose academic programmes related to NS&T.
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