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Nuclear energy is
clean and stable

Nuclear energy is necessary for a stable, low-carbon energy supply
The transition to low-carbon housekeeping will be paired with higher electricity consumption. This growth will
have to be met with extra electric capacity that is free of CO2 emission. An affordable and stable electricity supply
is essential for the highly technological Dutch society. To reach the existing climate goals and guarantee security
of supply, nuclear energy is indispensable.
That, in concise terms, is the vision of the Vereniging Nucleair Nederland. It is necessary to utilize all climate-neutral energy
sources, including nuclear, and to measure them against the same standards. Only in this way can there arise a real prospect
of an optimal low carbon energy mix for the Netherlands.
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Dutch climate goals and the energy
transition

There are two points of concern related to the
electricity supply:

In the Netherlands the national targets for the
reduction of greenhouse gases are laid down in the
Climate Act.
 In 2030 there must be 49% less CO2 emission
than in 1990.
 In 2050 there must be 95% less CO2 emission
than in 1990.
To reach these targets, the government, companies and
societal organizations concluded the Klimaatakkoord,
(Climate Accord), in 2019.

1. Capacity
To achieve a reduction in CO2 emission, the
Netherlands is closing coal-fired power plants, and
the call for fossil fuels is being further reduced.
However, the question remains as to whether
upscaling ‘Solar and Wind’ and the importation of
electricity from abroad can not only compensate
for the reduced fossil capacity but also meet the
increasing demand projected to 2050.

Electricity consumption in the Netherlands has risen
virtually continuously in the past 50 years. Because of
advancing electrification, the demand for electrical
power in the coming decades will continue to rise. The
increase in the number of electric automobiles and
rechargeable devices, the deployment of heating
pumps in the built environment and the electrification
of industrial processes demand more and more power.

2. Stability and security of supply
The closure of coal-fired power plants and the
increase in the generation of Solar and Wind
energy affect the stability of the electricity supply.
When the wind doesn’t blow and the sun doesn’t
shine, there must still be sufficient low-carbon
electricity to meet the demand. The reliability of
the supply is under pressure.
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 In 2018, 15% of the total energy consumption in
the Netherlands was generated climate-neutrally.
In 2030 this figure must rise to 70%, and in 2050 to
95%. Additional capacity is therefore required.
Nuclear energy can contribute greatly towards
making electricity production almost completely
climate neutral.

There is, however, an economic lower threshold for
nuclear energy: if the operating time is too short, a
nuclear plant doesn’t cover its costs. For low-carbon
energy housekeeping, the optimal mix of nuclear and
renewable power has to be determined. The Dutch
Cabinet, by means of the Yeşilgöz-Mulder motion
adopted in June 2019, has been called upon to define
this optimal mix.

 Modern nuclear power plants are well able to
cover the variations in the supply of sustainable
resources. According to the Nuclear Energy Agency
of the OECD, nuclear power plants can readjust between 50 and 100% capacity at a rate of 5%
per minute.
For 40 years already, nuclear power in France
has provided adjustable low-carbon electricity,
24 hours a day, 7 days a week.

Support for
nuclear energy

Positions on nuclear energy are shifting
From recent research it appears that in the Netherlands there is a basis for dialogue.

Opinions on nuclear energy

Curious about nuclear energy

Positive about nuclear energy
Approximately one-third of the population are
positive about nuclear energy.
Common arguments for nuclear energy are
‘cheap, clean, takes up little space and
independent’.

Hungry for more knowledge of
nuclear energy
Over one-quarter of the population want
more information on the pros and cons
of nuclear energy.

Neutral about nuclear energy
Approximately one-third of the population are
neutral about nuclear energy.

16%

nucleair
In 2018 in the Netherlands 8.6% of all energy
(electricity and other energies combined)
was low-carbon.
In 2020 this must rise to 14%, in 2023 to 16%
and in 2030 to 37%.

In 2018 the Borssele Nuclear Power Plant
generated 16% of all the low-carbon electricity
in the Netherlands.

Negative about nuclear energy
One-fifth of the population are negative
about nuclear energy; mainly due to
radioactive waste.

Source diagram: CBS
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The role of
nuclear energy

In the United Kingdom and in Finland large, new
nuclear power plants are now being built; these
feature European Pressurized Reactors, (EPRs), with
an approximate capacity of 1,600 MW.

In Germany the resolution to stop producing nuclear
power has led to an additional 36 million tons of CO2
emission per year.
In Asia nuclear energy is very much on the rise. China
wants 20% of its energy in 2030 to be generated from
non-fossil fuels. The country has 45 nuclear reactors in
operation and 12 under construction, including the EPR
type. South Korea has 24 reactors in operation and is
building nuclear power plants in various countries
(e.g. the United Arabic Emirates).

France has recently announced its intention to build
six new nuclear power plants.
Switzerland and Belgium, barring policy change,
are going to stop production of nuclear power.

International organizations on the role of nuclear energy
The figures show that nuclear energy is the world’s second largest generator of low-carbon electricity – only
hydroelectric produces more climate-neutral power. Worldwide, at the end of 2019 there were 450 reactors in
operation with a total capacity of 400 GWe.
In 2018 the international climate panel of the UN
sketched four scenarios to limit the warming of the
climate worldwide to 1.5 degrees Celsius, (IPCC, 2018).
In all four scenarios nuclear energy plays a role.
On average the IPCC scenarios come to a doubling of
nuclear power’s share in energy supply, from 2% to 4.

Europe counts 126 operational nuclear plants

The International Energy Agency, (IEA, 2019), warns
against extra CO2 emission if Western Europe goes
without nuclear energy. According to the IEA, the
demand for electricity in 2050 will be double that of
2010. Without nuclear energy it will be difficult to
reach the climate goals.

Nuclear Energy in other countries
In Europe, 126 nuclear power plants are collectively producing 118 GW, accounting for more than 25% of the
electricity production. However, this share is expected to decline to 15%, as a number of the existing nuclear
plants are approaching the end of their technological life spans. The increasing need for electricity calls for
keeping existing nuclear plants open (longer) and for constructing new reactors.

In Europe the countries with nuclear energy are performing well regarding the reduction of CO2 emission.
Sweden emits hardly
any CO2

40%
nuclear energy
In addition to hydroelectric,
nuclear power accounts for 40%
of the electricity production.

Finland has electricity production
that is 80% low-carbon
			

33%
nuclear energy
33% nuclear energy and
47% renewable energy.

France leads in reaching
the climate goals
				

72%
nuclear energy
72% nuclear energy.
Source: FORATOM - www.iaea.org/pris, 2018
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New construction
costs

Developments
for the future

Affordability of construction of new nuclear power plants

Small, modular scalable nuclear reactors and thorium

It is a fact that the new construction costs of Hinkley Point (United Kingdom) and Flamanville (France) rose
sharply during construction. This was largely caused by the ‘first-of-its-kind’ character of these projects and
the extra safety measures applied retroactively. No nuclear installations were built for a long time in Europe,
whereby the construction expertise and skills had to be reacquired.
An important consideration in France’s decision to build
six new plants is the pursuit of standardization and the
resultant cost savings. For the next two EPR plants in
Sizewell, EdF Energy expects a massive cost reduction,
(up to 30%).

It would be ill-advised to choose sources that can
contribute to a low-carbon energy supply by weighing
only financial factors. Solar and Wind would not be
available today, if years ago only the cost aspect had
been considered crucial. If we want to reach the climate
goals, we simply cannot allow ourselves to dismiss
substantial and valuable low-carbon energy sources.

Various (international) studies show that nuclear energy
is efficient and profitable when it contributes between
5 and 20% of a low-carbon energy supply. A study by
the Massachusetts Institute of Technology, (MIT, 2018),
shows that an energy mix having 20 to 25% nuclear
energy is the most favourable in terms of both
economics and security of supply. Moreover the NEA,
(part of the OECD), has also calculated this: in 2015 the
Projected Costs of Generating Electricity report was
published, showing the production costs over the entire
lifespan of the technology.
Throughout its operational lifespan of 60 – 80 years, a
nuclear plant can compete with all other forms of electricity generation. Furthermore the availability is high:
on average, a nuclear plant is ‘on’ 90% of the time. The
expected construction time of a new nuclear plant is
roughly eight years.

Within just a few decades nuclear energy can contribute greatly to the supply of process heat for the industry and
to the production of hydrogen.
With the introduction of Small Modular Reactors, (SMRs;
scalable, with a capacity up to approximately 300 MWe),
new possibilities arise. These reactors will in due course
be well deployable in the existing energy infrastructure
of countries like the Netherlands. They can be easily
modified to the energy need (electricity and/or heat) at
a particular location. ‘Ready-made’ product is feasible:
mass-produced building blocks that are assembled
on site. The Nuclear Research and Consultancy Group,
(NRG), in Petten is involved in the development of SMRs.

Within a few decades thorium reactors can actually
be operational. Because thorium can in due course
contribute positively to a low-carbon energy supply,
investment in research and development is essential
now. The Netherlands is collaborating in the development of these so-called fourth generation reactors;
NRG and the Technical University of Delft (TU Delft) are
doing experimental research, among other things, and
playing a leading role in carrying out safety analyses.
Around the world there is great interest in the thorium
irradiation experiments currently being done in the
High Flux Reactor (HFR) in Petten.

In China the High Temperature Reactor is entering the
demonstration phase. The HTR is a very safe reactor
using uranium as the fissile material and helium as the
coolant. The HTR is suitable for the production of
industrial process heat in combination with electricity.
What is very promising for the mid to long term is the
development of the Molten Salt Reactor, (MSR),
combined with the use of thorium. In this type of
reactor thorium is dissolved in a salt that also serves
as coolant. The radioactive waste is lower both in
volume and in lifespan (up to 300 years). A meltdown
is physically impossible. Another option involves the
Metal-cooled Fast Reactor with a uranium-plutonium
cycle. Such reactors are geared to reducing waste by
re-using it as fuel.
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Nuclear energy can play a role in the transition to
hydrogen. Hydrogen can be produced in various ways,
the most well-known being electrolysis. And a nuclear
power plant can generate the necessary electricity.
The combination with Solar and Wind is interesting:
when there is little to no wind or sunshine, the nuclear
plant takes over the electricity production as adjustable
capacity. Together with Solar and Wind the nuclear
plant produces electricity that is stored in hydrogen and
can be transported through the (modified) gas grid.
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Nuclear expertise
in the Nederlands

Radioactive waste
in the Nederlands

Dutch knowledge base and nuclear infrastructure

Dealing with radioactive waste in the Netherlands

The 2016 ‘Technopolis-rapport’ describes the nuclear knowledge infrastructure in the Netherlands.

TU Delft and the NRG are developing knowledge and
competencies that contribute to the safe application of
nuclear energy and nuclear medicine. Knowledge and
expertise in the area of Long Term Operation of
nuclear reactors has been acquired in the
United Kingdom, Sweden and Argentina.

The Netherlands has a well-functioning system for the collection, storage and management of radioactive waste.
The ‘Centrale Organisatie Voor Radioactief Afval’, (COVRA), in Zeeland Province collects all the waste from the
industry, hospitals, research institutes and the three existing nuclear reactors in the Netherlands (in Petten,
Delft and Borssele). When waste material is transferred to COVRA, they charge a tariff that covers their services
throughout the entire waste chain (from transport to final disposal). This system of final settlement is unique
in Europe.
The policy on radioactive waste in the Netherlands is
clear and sound. As early as 1984, the basic principles
were established (i.e. isolate, control and inspect),
and underground final disposal was decided on as the
long-term solution. The radioactive waste will, for at
least 100 years, be stored above ground. Subsequently,
the waste will be disposed in deep, stable strata so
that it also remains outside the human habitat.
COVRA is conducting research into the final disposal
of radioactive waste in stable strata, (salt and clay).
Final disposal is provided only after 2130, possibly in
cooperation with and occurring in other countries.

TU Delft and the NRG are also doing
research (mostly jointly) into the
development of new generations of
nuclear plants and the development
of new medical isotopes (with PALLAS).
PALLAS is engaged in the
realization of a new reactor for
the production of medical
isotopes and for research.

In the Netherlands, the amounts of highly radioactive
waste from nuclear energy are limited. Our country has
opted to recycle the used fissile material. After 4 years in
the reactor, approximately 95% of the fissile material is
used again. Only 5% is highly radioactive waste that, in
vitrified form, is disposed of.

The amount of radioactive waste from the Borssele nuclear power plant by comparison...
Urenco enriches uranium
for peaceful use in nuclear
power plants throughout
the entire world and has
the Dutch state as a shareholder.

COVRA is developing knowledge and competencies
in the area of radioactive waste and is researching the
long-term solution (final disposal).
EPZ has run for decades now in Borssele the only Dutch
nuclear power plant.
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per human life

per year

per operational lifespan

Someone who uses
electricity from Borssele
for their entire life
causes an amount of
radioactive waste the
size of a small jam-jar.

The total volume of
highly radioactive waste
produced by the
nuclear power plant in
Borssele per year is
1.5 cubic meters.

Over its entire lifespan (60 years) the nuclear power
plant in Borssele will produce an amount of highly
radioactive waste that fits into a few sea containers.
The bulk of this volume is packing material
in the form of vitrified glass.
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Borssele open
beyond 2033

It’s the government’s move

The Borssele nuclear power plant should remain open

Nuclear power requires an involved government

The Borssele Nuclear Power Plant (KCB) of EPZ produces 3.8% of the total electricity demand in our country
without CO2 emission. For over 40 years the nuclear plant has ranked in the top 25% of the safest nuclear plants
in the world. In 2019 the availability of the nuclear plant was 92%.
The Nuclear Energy Act requires the plant to close in
2033. This would mean a loss of 16% of the low-carbon
electricity, (2018 index), and, under the current policy,
this would have to be compensated for by solar or wind
energy. Then there is also the matter of replacing the
coal-fired power plants. An extension of Borssele’s
lifespan beyond 2033 can ensure continuation of an
important part of the low-carbon electricity production.
Moreover, important operational knowledge then
remains available.

Further to the adopted Yeşilgöz-Mulder motion, the
government should ensure that research is done into
how the nuclear power plant in Borssele can safely
remain open longer. Remaining open is a feasible
option that can contribute to a low-carbon energy mix
for the longer term towards 2050, but it requires the
necessary research in legal, technical and economic
areas.

Yet another argument for nuclear energy is the space required: nuclear power plants require relatively little space.
The nuclear plant in Borssele delivers just as much electricity as upwards of 600 large wind-turbines.

The financing of new power plants has to come from the market. It is, however, a given that nuclear energy cannot
be realized in any country at all without the active involvement of government. To enable the new construction of
nuclear power plants, forward-looking government policy is needed.
of 20 Mton, and the reduction with two nuclear power
plants would be 13.5 Mton. A quarter of the electricity
consumption would in that case be covered by nuclear
energy. Half of all the low-carbon electricity is then
produced by nuclear means.

A climate has to be created in which builders and
operators dare to invest. Private investments in nuclear
plants with a lifespan of 60 – 80 years require a predictable, supportive government. Important conditions
include a clear licensing process, clear playing rules
during construction and the option of financial guarantees. With these, private investors and market participants can make a business case for the construction of
1 or 2 new nuclear power plants in the Netherlands.

To keep the current nuclear power plant open longer,
effort from the government is indispensable. As of
now, the plant’s closure in 2033 is established by law.
It is therefore essential that preparations for legislative
amendment are begun so that the Borssele nuclear
power plant’s closure is no longer legally required.

By building 2 nuclear power plants, the Netherlands can
realize 70% of the climate goal. The goal is a reduction

Needed: level playing field for all low-carbon sources
The International Energy Agency (IEA) states that a level playing field is needed for the proper assessment of all
the low-carbon sources. In the Netherlands such a level playing field is not to be found.
Subsidies and infrastructural advantages (concessions,
grid connections, priority on the grid, etc.) have determined the Dutch energy market, and disrupted it. Solar
and Wind receive subsidies, both direct and indirect,
and priority on the grid. Nuclear energy gets no such
preferential treatment. Objective economic comparison
between these sources is therefore impossible.

at sea) is being apportioned to the public’s energy
bills.
2. In the spring round of the 2018 Stimulation of
Sustainable Energy Production, (so-called SDE+,
with € 6 billion available), a total of € 3.6 billion was
granted in decisions awarded to low-carbon power
generation investments. Nuclear energy was
excluded from this SDE subsidy.

Two examples:
1. More than € 7 billion in costs for the ‘power socket at
sea’ (connection to the electricity grid for wind farms
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A level playing field requires for example: the inclusion
under SDE+ of developments in nuclear energy.
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Our
conclusion

The Conclusion of Nucleair Nederland
It is becoming increasingly clear that nuclear energy is indispensable in the transition to a low-carbon electricity
housekeeping.

Our call

If the Netherlands wants to maintain access to this
technology, then the following decisions are necessary:

Hold all the energy sources up to the same measuring
stick, and choose soon the optimal stable low-carbon
energy mix for the Netherlands. This will contribute
to the realization of reliable, affordable and available
low-carbon electricity and the achievement of the
Climate Goals.

 Amend the nuclear energy act so that the nuclear
power plant in Borssele can remain open beyond
2033;
 Investigate what is economically and technically
required to safely keep the nuclear power plant
in Borssele open longer;
 Investigate what role nuclear energy can play
in a reliable low-carbon energy mix;
 Provide a level playing field for all low-carbon
sources and create an investment climate in
which construction of 1 or 2 new nuclear power
plants by private parties becomes feasible;
 Strengthen the nuclear knowledge base by
creating an attractive research and education
climate at colleges, universities and institutes
with respect to nuclear technologies;
 Intensify the research programmes at companies
and institutes that do nuclear research.

Nucleair Nederland unifies the six most important nuclear companies and institutes in the Netherlands:
EPZ, Unenco, NRG, Reactor Instituut Deft, PALLAS and COVRA.
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