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- Introduction

Presently, Africa stands at a critical juncture In its developmental
trajectory, where diversification of energy sources and technological
Innovation are paramount. In an era marked by surging energy
demands, nuclear power iIs poised to play a pivotal role in attaining
several key Sustainable Development Goals (SDGs), leading to the
overall growth and development of many nations, particularly In
Africa. The continent has been experiencing a significant increase in
Its population and industrial needs. This growth has led to an
escalating demand for electricity, which the existing power sources
cannot meet. For this reason, Interest in SMRs has been rising
ameng countries as a nuclear option that may be cost effective
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The type of energy we need in Africa must be:

1. Affordable
2. Environment friendly
3. Reliable

Nuclear has all these attributes
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Small Modular Reactors (SMRs) are
modular-designed nuclear reactors
defined by their small sizes relative to
conventional reactors. They possess
added qualities over conventional
reactors owing to advancements In
design that have made them small and
modular.
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SMRs have electricity generation
capacity of not more than 300MW. It is
this attribute that makes them suitable
for small electric grids and good option
for locations that cannot accommodate
large-scale plants.
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Survey Results

e —————

e Nuclear Business Platform

What type of Nuclear Reactor Technology would
your country be keen to prioritise?

. Large Reactors Neutral

® sur

B83% of respondents indicated that
they are considering the adoption
of SMR technology for their country.

How familiar are you with SMR technology?

Slightly Familiar

Familiar

Not Very Familiar

Fact Finding

Very Familiar

Over 50% are familiar with SMR
technology which demonstrated
that SMR technology is nota novel
concept and have taken initiative
to understand the technology.

The organisations in Africa have
embarked on learning about the
SMR technology and thisis further
evident in the findings on how keen
they are in learning more about
SMR technology.

Will you be interested to learn more about SMR technology?

All respondents indicate they are

keen to learn more about SMR
technology.

How many SMR companies is your country currently in talks

with?

67.39%
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83% of the African countries have
only been engaging with 2 or fewer

SMR Developers.
15.22% 4.35%
2 3 5 or more



Will you be keen to meet more SMRcompanies?

| \>1

In addition to leaming more about

SMR technology, all respondents
are kean 1o connact with more SMR
vendors
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g With regards to implementation of SMR technology in your
country, rank the factors

@ Cost [Copital EBsparditure. Levoelived Cost of Hectricty, Martenonce)
0 satory (Opewotiondd 20ty SO e ooty focmursa satoly systame)
@ Licensing & Oparating Bperance

@ coostruction {(Construction parod. modulor congtruction and amcmbly, ranscotatian of Keavy oouspmeed)
® =ucl Cycle (Fuel etfcioncy tuol oesgn ond scfoty)

@ voue monogorment \

Overall respondeants feeal that
(cost) is the most important critera
foliowed by safety. ndeed, these
1wo factors are usually the focus
areas for emearging countries
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« Currently South Africa Is the only country
In Africa that has nuclear reactors
generating electricity. The nuclear power
reactor in South Africa began operating In
1984. It took 40 years for another country
In Africa to start the construction
processes for the El Dabaa first nuclear
power plant in Egypt which started In
2022. The power plant i1s expected to be
«.o Tully operational in 2030.
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Though still fast evolving with some few
operational reactors globally, the Small
Modular Reactor technology is proving to
be a game changer in the continent with
its Immense potential to address the
power supply situation in the country
thereby accelerating the continent’s
socioeconomic development.
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Small Modular Reactors (SMRs) are
expected to be a viable Nuclear solution
to meet energy supply security, both In
newcomer and expanding countries.

Currently, there are more than 80 SMR
designs at various stages of development
globally in about 18 countries.
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capability in developing countries as far as all the fundamental aspects of SMRs
deployment.

Special emphasis:

siting, design, construction, commissioning, operation, maintenance, human
resource management and management system considerations, technology
and safety assessment, engineering, fuel cycle, waste management,
decommissioning, economics and financing, safety and regulation.
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ooklets on the Advances in

SMR technology developments
have been published In 2011,
2012, 2014, 2016 and 2018 and
2020. The objective is to provide
Member States with a concise
overview of the latest status of
SMR designs.
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Advances in Small Modular Reactor
Technology Developments

A Supplement to:
IAEA Advanced Reactors Information System (ARIS)
2020 Edition




The TWG-SMR, established in 2018, is
an advisory group of high-level experts
from Member States with interest in the

development and future deployment of
SMRs.
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developed by the IAEA which provides

Members States with balanced,
comprehensive and up-to-date
information about advanced nuclear plant
designs and concepts.

ARIS includes reactors of all sizes and all
reactor types, from evolutionary nuclear
plant designs for near term deployment,
to innovative reactor concepts still under
development including the SMRs.

o
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>¥ PBMR"-400 (PBMR SOC Ltd, South Africa)

/_

All content included in this section has been provided by, and is reproduced with permission of, Pebble Bed Modular Reactor SOC Lud., South Africa

Parameter

Technology developer, country
of ongin
Reactor type

CoolantVmoderator
Thermal/electrical capacity,
MWt yMW(e)

Primary circulation

NSSS Operating Pressure
(primary/secondary ), MPa
Core Inlet/Outlet Coolant
Temperature (°C)

Fuel type/assembly array
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Value

Pebble Bed Modular Reactor SOC Lid
(PBMR"Y), South Africa

Modular high temperature gas cooled
reactor

Helium/graphite

400 / 165

Forced circulation
9 (direct cycle / no secondary steam)

500 /900

Pebble bed with coated particle fuel
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- egal and Regulatory Framework

In the context of SMRs, we have an immediate opportunity to
embrace this challenge, recognising that SMRs offer a positive
contribution to energy, sustainability and climate challenges worthy
of the effort. Policy makers, legislators, regulators and industry will
need to work together, drawing on conventional, experienced and
Innovative thinking if we are to see widespread access to and
fulfilment of the promise of SMRs.
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Estm : a !mall Modular Reactor (SMR)

Regulators' Forum

The Forum’s main purpose is to identify, enhance
understanding of and address key regulatory challenges
that may emerge in future SMR reqgulatory decisions. This
will help enhance safety, security, efficiency in SMR
regulation, including licensing, and enable regulators to
Inform changes, if necessary, to their requirements and
regulatory practices.
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It is iImportant to have a National SMR Team - with stakeholders
coming from different institutions to continue to develop expertise and
assist the country to be a more informed customer for the emerging
SMRs

The African Commission on Nuclear Energy (AFCONE) should take the
lead Africawide so that there will be clear and harmonized legislation
and well developed SMR regulations
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