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1. Implementing Geological Disposal
As reported in nuClear News No.104, the UK Government has launched two consultations on
proposals to develop a nuclear waste repository. (1)
The first consultation seeks views on how communities should be engaged in a siting process
for a Geological Disposal Facility for higher activity radioactive waste. (2) (A category of waste
which includes: high-level vitrified waste, intermediate level waste, and spent nuclear fuel). The
proposals build on commitments set out in the 2014 White Paper ‘Implementing Geological
Disposal’, in which the UK Government and Northern Ireland Executive jointly set out an
approach based on working with communities in England and Northern Ireland that are willing
to participate in the siting process for a geological disposal facility. (3) The policy proposals
being consulted on here apply to England and Northern Ireland only but anyone from across the
UK can respond.
Responses are requested by 19th April
Email to: GDF-WWC@beis.gov.uk
Write to:
GDF Team 3rd Floor, Victoria
1 Victoria Street
London

Community Investment Fund
Communities in England, Wales and Northern Ireland are to be offered up to £1m a year to
volunteer to host an underground nuclear waste disposal facility for thousands of years. The
financial incentive – or bribe - is one way the government hopes to encourage communities to
volunteer after previous efforts failed in 2013 when Cumbria county council rejected the
project. The payments would rise to up to £2.5m annually as deep investigative boreholes are
drilled. (4) The Times says over 20 years this could add up to £42m - £1 million a year for about
five years, rising to £2.5 million a year for 10-15 years while boreholes were drilled to
investigate whether the geology was suitable. (5)
On the other hand paragraph 4.61 of the Consultation Document uses the phrase “up to” £1m
and “up to” £2.5m. Local Authorities will need more certainty about how the exact level of socalled “community investment funding” is to be decided. Paragraph 4.69 says “community
investment funding, could be used to focus on issues or themes that may increase the ability of
local businesses and members of the community to benefit from a geological disposal facility
development.” This seems a bit odd as any money invested would be wasted if the area decided
not to go ahead with a GDF or the area proves unsuitable. This type of investment should surely
be a job for the “Additional Investment” discussed below.
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Additional Investment
Paragraph 4.62 says “the Government will provide additional investment to the community that
hosts a geological disposal facility, to help to maximise the significant economic benefits that are
inherent in hosting a nationally significant infrastructure project. This additional investment
will be significant – comparable to other, international geological disposal facility projects, and
capable of generating intergenerational benefits specific to the community that hosts a
geological disposal facility. This is in addition to any agreements between the delivery body and
communities to mitigate impacts during construction, and the engagement funding provided by
the delivery body to facilitate community engagement in the siting process.”
But no details are given, and no idea of the amount which might be available. Tim Knowles, who
chaired the search process in Cumbria, known as the West Cumbria Managing Radioactive
Waste Safely Partnership, has highlighted the government’s history of underfunding Cumbria’s
infrastructure, so that promises of substantial community benefits were treated with
understandable scepticism during the last process. This was one of the main reasons that
Cumbria County Council decided to withdraw from the previous process. (6)

The Role of County Councils
In the Foreword to “Working with Communities”, Energy Minister Richard Harrington says:
“Previous attempts to find a site for geological disposal have not been successful [they] were not
able to secure and sustain the necessary level of local support. These experiences illustrate the
complexity of the challenge in working with a host community on the siting of such an important
facility. The approach we are consulting on in this document builds on the lessons of previous
attempts, as well as positive international examples.”
He goes on to say “that an open and transparent site selection process that engages constructively
with willing communities provides a more robust basis for success. Similar waste disposal
programmes based on these key principles are making good progress in countries like Finland,
Sweden and France.”
The consultation says all local representative bodies, including all levels of local government
(including the principal local authorities; county councils, unitary authorities and district
councils) will need to have a voice in this process.
However, the proposals appear to weaken the power of county councils making it harder for
them to prevent a community from agreeing to host the GDF. The consultation document says
the final decision will be subject to a “test of public support”, which could be a local referendum.
The right to vote in the referendum could be restricted to a small area around the proposed site.
The decision on holding a referendum would be taken by a “community partnership” involving
representatives from councils, businesses and community groups. (7)
It is proposed that a Community Partnership would be formed from organisations identified
during formative engagement as important to the local area. The Community Partnership
should also involve members from the delivery body. Members of the Community Partnership
will be responsible for sharing information between the community and the delivery body and
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entering into dialogue with people more widely in the community about a geological disposal
facility.
Local Authorities will be concerned that a Potential Host Community (PHC) may be too small,
both geographically and in terms of population numbers. The consultation document seems to
suggest that a PHC could exclude many people within the same local authority area who have a
clear interest in whether the project goes ahead or not. Paragraph 4.18 says a PHC may only be
several electoral wards. Furthermore, these ward areas could be contained within one District,
County, Combined Authority or Unitary authority or could cross more than one.
What about the hundreds of miles of ‘affected communities along road and rail routes from
radioactive waste stores, to any centralised repository? Are these communities going to be
ignored? Why does the Government believe people living in these communities with multiple
loads of radioactive materials coming past where they live for many decades do not deserve
significant financial compensation too? (8)

Expressing an Interest
Local authorities may also be concerned about the idea that anyone can express an interest in
initiating a search for a suitable site for a GDF. Paragraph 4.23 discusses this, but doesn’t make
it very clear how this would work. It would be unfortunate if the Ministry of Defence or Forestry
Commission was able to drag a community into a 20 year process against its better judgement.

Right of Withdrawal
Cumbria Trust says it has serious concerns about the right of withdrawal in the new
consultation. It appears that areas which volunteer are potentially trapped within the process
for up to 20 years. For all the talk of volunteers having a continuous right of withdrawal, the
document paints a much darker picture of coercion and a supposed partnership where the real
power rests with one party. Paragraph 5.8, for instance seems to suggest that even though a
Community Partnership may include parish councillors and other community representatives,
once the process has started, they will be powerless to withdraw if the local authority decides it
wishes to continue. There could be a partnership of around 12 people, where the 2 or 3
representatives of the local authority can overrule the other 9 or 10 members and force the
partnership to continue against their will. This sounds less like a partnership and more like a
hostage situation.
Para 4.87 says there will only be one opportunity for a test of public support in each PHC.
During the last MRWS process, there were several tests of public support before moving to the
next stage to ensure that the public view was being represented. This time we have a process
which potentially lasts for 20 years and during that time only one test of public support is
allowed, and controlled by the local authority. This appears to be intended to take place at the
end of the 20 year siting process. So once a local authority has volunteered, the community are
in effect locked-in for 20 years if the local authority wishes to continue. During that time there is
potential for very significant blight which may damage businesses, particularly those which rely
on image such as tourism, and may make some properties unsaleable. It is clearly unworkable
for there to be a single test of public support over such a long period.
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It appears that this process has been designed to be easy to enter and extremely difficult to
leave. Communities need to exercise extreme caution before volunteering. (9)
Interestingly, Tim Knowles no longer supports the idea of geological disposal of nuclear waste
in Cumbria. He appears to be of the view that Cumbria does not have suitable geology, and that
there are much better sites elsewhere in the country. Tim suggested that near surface secure
interim storage may be a better solution and that this could be under the Sellafield site. The key
difference between this and a GDF, is that these facilities are retrievable stores, typically around
30 metres below the surface, with a lifespan of 100-200 years, rather than deep permanent
disposal sites, so geology is much less important. (10)

National Policy Statement
The second consultation is on a draft National Policy Statement (NPS) for Geological Disposal
Infrastructure (GDF) which is intended to provide the framework for the Planning Inspectorate
and the Secretary of State to examine and make decisions on development consent applications
for geological disposal infrastructure in England. (11)
National Policy Statements set out the need for particular Nationally Significant Infrastructure
Projects (NSIPs), and are required, under the Planning Act 2008, to undergo a period of public
consultation before they are published. This consultation applies to residents of England and
Northern Ireland. (12)
Responses to this consultation are also requested by 19th April to:
By e-mail: GDFlanduseplanning@beis.gov.uk
Or write to: GDF Team
3rd Floor, Victoria
1 Victoria Street
London
SW1H0ET
This document is intended to set out the need for nationally significant infrastructure projects
related to the geological disposal of higher activity radioactive waste in England. It also provides
planning guidance for promoters of such projects, and for the Planning Inspectorate and
Secretary of State in their consideration of applications.
The first paragraph of the Executive Summary is highly contentious. It says: “There is a need for
a permanent disposal solution for higher activity radioactive waste from a wide range of activities,
including: waste from 60 years of nuclear generation and waste from new nuclear power stations;
as well as waste from medical treatments, research, and defence activities. The government policy
for geological disposal of this waste is based on an independent review by the Committee on
Radioactive Waste Management (CoRWM).”
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The Government says the Committee on Radioactive Waste Management (CoRWM)
recommended geological disposal as the best available option. But CoRWM also made important
recommendations which have been ignored. It said, for instance that its “…recommendations are
directed to existing and committed waste arisings … the political and ethical issues raised by the
creation of more wastes are quite different from those relating to committed – and therefore
unavoidable –wastes”.
And in September 2007 CoRWM said: “To justify creating new spent fuel from an ethical point of
view, there must be a management solution that is ethically sound, not just least bad. … In short, a
solution that is ethically acceptable for dealing with existing spent fuel is not necessarily a solution
that would be ethically acceptable for dealing with new or changed materials.”
According to Radioactive Waste Management Ltd, the radioactivity from existing waste (i.e. not
including new reactors) is expected to be 4.8 million terabecquerels (TBq) in the year 2200. The
waste inventory in 2200 after a 16GW programme of new reactors would be around 27.3
milllion TBq – almost a six-fold increase. Potential host local authorities have no way of
knowing how much waste they are volunteering to accept. (13) The proposed 16GW nuclear
programme could be followed by another generation of reactors or a string of Small Modular
Reactors. And there will be questions over how much say will be given to adjacent local
authorities impacted by waste being transported to a GDF.
So, in CoRWM’s view, whilst it might be necessary to search for a more permanent management
solution for existing nuclear waste, it is not ethically sound, in the words of one former CoRWM
member “to compound the problem by a new-build programme that will result in vastly
increased radioactivity from spent fuel and other highly radioactive wastes …” (14)
The most important immediate step required is to stop producing any more waste as soon as
possible.

Draft NPS
The draft NPS sets out the need to manage higher activity radioactive waste in the long term
through the development of a geological disposal facility. The Secretary of State will assess
applications for a proposed GDF on the basis that need has been demonstrated. It states that:
“The development of geological disposal infrastructure is essential because it provides the best
available practical means of ensuring the long-term safety and security of higher activity
radioactive 5waste.” (15)
The Government argues that the requirement for human monitoring, maintenance, rebuilding
and repackaging and the constant protection from natural processes, environmental changes,
and malicious attack means that it does not consider long-term storage to be a permanent
solution. Higher activity radioactive waste needs to be isolated from people and the surface
environment for periods of time that are very long in comparison with human lifespans but are
short on geological timescales. It believes there is an ethical imperative to progress with the
disposal of radioactive waste. As one of the generations that has benefitted from medical
treatments, research, electricity and defence activities that have all produced radioactive waste,
the UK Government believes it is the responsibility of this generation to dispose of this waste.

nuClear news No.105, March2018

6

No2NuclearPower
Indefinite storage would represent a burden for future generations. There would be a
significant cost associated with the safe and secure storage of higher activity radioactive waste.
In addition, for the long time periods for which waste is radioactive, there would be wider ongoing risks and responsibilities associated with surface storage (e.g. from terrorism or the
impacts of climate change).
Those in favour of a GDF generally argue that we have a responsibility to future generations to
deal with the issue of nuclear waste we have created now, rather than leaving it for them to
clean up. But geological disposal does not claim to be able to isolate waste from the
environment forever as you might expect. It relies on delaying its return to the surface for as
long as possible. The International Atomic Energy Agency (IAEA) says the goal is to avoid
“undue exposure to radiation of humans or the environment” and keeping any potential hazard
to human health “acceptably low” over required periods of time. (16) The industry relies on
being able to predict the stability of the geological and hydro-geological conditions over very
long time-scales – millions of years - in order to be able to prove that radiation doses to humans
in the distant future will be kept acceptably low. It is questionable whether our scientific
understanding is sufficiently advanced to be able to predict the complex interactions going on in
an underground nuclear waste dump and the impact on human health or the environment that
far into the future.
Those opposed to a GDF argue that it would be better to leave future generations with a choice
about what to do with nuclear waste rather than bequeathing a fait accompli which could turn
out to be a leaking repository.
Prof Andrew Blowers, former member of CoRWM, writing in a letter to the Guardian said: “In
1976, Lord Flowers pronounced that there should be no further commitment to nuclear energy
unless it could be demonstrated that long-lived highly radioactive wastes could be safely contained
for the indefinite future. Ever since, efforts to find a suitable site for a geological disposal facility
have been rejected by communities. There is, therefore, little evidence to support the government’s
claim that “it is satisfied that effective arrangements will exist to manage and dispose of the waste
that will be produced from new nuclear power stations”. Deep disposal may be the eventual longterm solution but demonstrating a safety case, finding suitable geology and a willing community
are tough challenges and likely to take a long time. The search for a disposal site diverts attention
from the real solution for the foreseeable future, which is to ensure the safe and secure
management of the unavoidable legacy wastes that have to be managed. It is perverse to
compound the problem by a new-build programme that will result in vastly increased radioactivity
from spent fuel and other highly radioactive wastes which will have to be stored indefinitely at
vulnerable sites scattered around our coasts. A new-build programme would create an
unmanageable and intolerable burden on communities into the far future. To suggest that a
repository is the solution is in the realm of fantasy.” (17)
The Nuclear Waste Advisory Associates (NWAA) has produced a list of 100 issues which will
need to be resolved before a safety case can begin to be demonstrated. (18) One of these issues
– copper corrosion – is dealt with in the next article.
Another important group of issues covered in the NWAA Issues Register concerns the large
quantity of hydrogen gas likely to be produced by a disposal facility. Although this gas would
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not be radioactive, it would present a problem due to the large volumes involved and the
resultant need to provide a release pathway in order to avoid a build-up of pressure. Such a
release pathway would necessarily also provide an escape route for radionuclides. The
provision of such an “escape route” is contrary to the notion of a disposal facility as a sequence
of “barriers”. Despite the fact that the hydrogen problem has been recognised for over twenty
years, it is still not clear whether a hydrogen “over-pressure” would lead to the opening of
fractures and the resultant creation of fast migration pathways. Gas release would be
determined by the interaction of a number of different processes. Although these processes are
understood on an individual basis, their interaction is not.
RWM Ltd says this depends on the design of the engineered system and the characteristics of
the surrounding rock. But this will be investigated at a later stage in the programme when
potential candidate sites have been identified. (19)

New Reactors
The Draft NPS also says the Government believes there is an urgent need for new electricity
generation, including new nuclear power, for the UK to meet its climate change objectives:
“It is Government policy that new nuclear power should be able to contribute as much as possible
to the UK’s need for new capacity. New nuclear power stations will help to ensure a diverse mix of
technology and fuel sources, which will increase the resilience of the UK’s energy supply.”
The Government’s Overarching National Policy Statement on Energy (EN1), published in July
2011 was based on an analysis of the evidence outlining different ‘pathways’ to 2050 published
by the Department for Energy and Climate Change (DECC) in 2010. EN-1 explains that
“electricity generation may need to more than double” and so “the government therefore
anticipates a substantial amount of new generation will be required.” Hence the need for new
nuclear power stations.
However, by using more recent information from the DECC Calculator website, produced in
2014 – NOT the out of date DECC information on which EN-1 was based, which was published in
2010 – the Together Against Sizewell C Campaign (TASC) has devised non-nuclear pathways
which more successfully achieve every single government energy policy objective than any of
the government’s pathways. Moreover, TASC shows how new nuclear power stations will
hamper the achievement of government energy policy objectives. The difference between the
TASC pathways and the government pathways used to justify new nuclear stations include for
instance:


All of the TASC pathways set home insulation at level 4 – meaning that 24 million homes
will be properly insulated by 2050. Three government pathways, including the
Government’s most cost effective option leave 6 million homes uninsulated and leaking
heat and so with higher fuel bills.



All the TASC pathways make greater use of solar power in buildings than all of the
government pathways – again reducing fuel bills.

The point regarding the doubling of demand for electricity by 2050 was repeatedly emphasised
by the Government in 2010 and 2011. However none of the recent pathways published by the
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Government demonstrate anything approaching a doubling of consumption. The relevance of
this change in circumstances is very clear: as the projected increase falls, so less new
infrastructure (nuclear and otherwise) is needed. The increase in demand projected by the
Government’s 2014 pathways ranged from 29.6% to 52.9%. And the potential for energy saving
was not fully assessed by Government until after EN-1 had been approved. Over the past decade
there has been a consumption revolution prompted by vastly improved electricity efficiency in
industry, in consumer white and brown goods, and in areas like lighting, where household
consumption has dropped from 20.7 TWh in 2007, to 19.3TWh by 2010 and by 2016 this was
down to 14.2TWh. This trend is set to continue. By 2025 LEDs will probably have replaced most
CFLs and incandescent light bulbs, and LEDs themselves are becoming more efficient.
In short, the draft NPS on Geological Disposal is based on a false premise – there is no “need” for
new nuclear power stations. Energy efficiency has already reduced electricity consumption by
30% compared with what it was expected to be in 2017 at the time that Hinkley Point C was
first mooted, and the reductions are expected to continue. (20)

Welsh Consultation
The Welsh Government is consulting in parallel on its policy for arrangements for engaging with
communities in Wales in relation to the development of a geological disposal facility. This is a
distinct process reflecting the unique characteristics of a siting process in Wales, including the
different planning and local government systems and the Welsh language.
The consultation covers:


arrangements for engaging with communities which may wish to enter discussions,



how the boundaries of the potential host community might be defined,



how community investment funding should be distributed,



access by a community in discussions to independent third party expert views,



how and when a community’s right to withdraw from discussions should operate,



how and when to test public support to ensure that a community is willing to host a
GDF.

The Welsh Government’s Consultation Document on Working with Potential Host Communities
is available here:
https://consultations.gov.wales/sites/default/files/consultation_doc_files/180125-geologicaldisposal-of-radioactive-waste-en_0.pdf
Responses by 20th April (NB extra day)
Complete and return to EQR@gov.wales
Or Complete and return to:
Environmental Quality & Regulation
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2. The Copper Corrosion Conundrum
The Swedish Environmental Court has rejected the Nuclear Waste Company SKB’s license
application for a final repository for spent nuclear fuel in Forsmark, Sweden. This is a huge
triumph for safety and environment – and for the Swedish NGO Office for Nuclear Waste Review
(MKG), the Swedish Society for Nature Conservation (SSNC), and critical scientists. Now it is up
to the Swedish government to make a final decision.
The Environmental Court took into consideration viewpoints from all parties in the case,
including scientists who have raised concerns about disposing spent nuclear fuel in copper
canisters. During the legal proceedings, the Swedish NGO Office for Nuclear Waste Review
(MKG) and the Swedish Society for Nature Conservation (SSNC) presented the shortcomings of
this method of disposal. For many years, the environmental organisations have been arguing
that the Nuclear Waste Company SKB need to listen to critical scientists, and investigate
alternative disposal methods, especially the possibility of developing a very deep boreholes
disposal system. (1)
Johan Swahn, Director at MKG said:
“Several independent researchers have criticized both the applied method and the selected site.
There is a solid documentation base for the Environmental Court’s decision. It is hard to believe the
Swedish Government’s conclusions will be any different from the Court’s.”
MKG has made an unofficial translation into English of the Environmental Court opinion. (2)
The court said no to the application because it considered that there were problems with the
copper canister that had to be resolved now and not later. The translation shows the courts
judicial argumentation and why it decided not to accept the regulator - the Swedish Radiation
Safety Authority’s (SSM’s) opinion that the problems with the integrity of the copper canister
were not serious and could likely be solved at a later stage in the decision-making process. The
court is quite clear in its statement and argumentation:
"The Land and Environmental Court finds that the environmental impact assessment meets the
requirements of the Environmental Code and can therefore be approved. All in all, the
investigation meets the high standards set out in the Environmental Code, except in one respect,
the safety of the canister.” (Emphasis added)
“The investigation shows that there are uncertainties, or risks, regarding how much certain forms
of corrosion and other processes can impair the ability of the canister to contain the nuclear waste
in the long term. Overall, these uncertainties about the canister are significant and have not been
fully taken into account in the conclusions of SKB's safety analysis. The Land and Environmental
Court considers that there is some leeway for accepting further uncertainties. The uncertainties
surrounding certain forms of corrosion and other processes are, however, of such gravity that the
Court cannot, based on SKB's safety analysis, conclude that the risk criterion in the Radiation
Safety Authority's regulations has been met. In the context of the comprehensive risk assessment
required by the Environmental Code, the documentation presented to date does not provide
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sufficient support for concluding that the final repository will be safe in the long term."
(Emphasis added)
The court says that the application is only permissible if the nuclear waste company SKB:
"...produces evidence that the repository in the long term will meet the requirements of the
Environmental Code, despite remaining uncertainties regarding how the protective capability of
the canister may be affected by: a. corrosion due to reactions in oxygen-free water; b. pit
corrosion due to reaction with sulphide, including the contribution of the sauna effect to pit
corrosion; c. stress corrosion due to reaction with sulphide, including the contribution of the sauna
effect to stress corrosion; d. hydrogen embrittlement; e. radioactive radiation impact on pit
corrosion, stress corrosion and hydrogen embrittlement."
The main difference between the court’s and the regulator’s decision-making was that the court
decided to rely on a multitude of scientific sources and information and not only on the material
provided by SKB. It had also been uncovered that the main corrosion expert at SSM did not want
to say yes to the application at this time that may have influenced the court’s decision-making.
In fact there appear to have been many dissenting voices in the regulator despite the regulator’s
claim in the court that a united SSM stood behind its opinion.
The court underlines in its opinion that the Environmental Code requires that the repository
should be shown to be safe at this stage in the decision-making process, i.e. before the
government has its say. The court says that some uncertainties will always remain but it sees
the possible copper canister problems as so serious that it is not clear that the regulator’s limits
for release of radioactivity can be met. This is a reason to say no to the project unless it can be
shown that the copper canister will work as intended. The copper canister has to provide
isolation from the radioactivity in the spent nuclear fuel to humans and the environment for
very long time-scales.
It is still unclear how the process will proceed. The community of Östhammar has cancelled the
referendum on the repository, as there will be no question from the government in the near
future. The government has set up a working group of civil servants to manage the
government’s handling of the opinions delivered by the court and SSM. SKB has said that it is
preparing documentation for the government to show that there are no problems with the
canister. Whether the government thinks this will be enough remains to be seen. This is likely
not what the court had in mind. The government would be wise to make a much broader review
of the issue. There is a need for a thorough judicial review on the governmental level in order to
override the court’s opinion. Otherwise the government’ decision may not survive an appeal to
the Supreme Administrative Court
There are eminent corrosion experts who believe that copper is a bad choice as a canister
material. There is also increasing experimental evidence that this is the case. The court’s
decision shows the importance of democratic and open governance in environmental decisionmaking. It is important that the continued decision-making regarding the Swedish repository
for spent nuclear is transparent and multi-faceted. (3)
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Copper Canisters
The canister has to enclose the nuclear waste for a very long; it is the final repository's primary
safety function. The canister has a 50 mm thick copper shell with an insert of cast iron. The
canister must withstand corrosion and mechanical stress.
The investigation on the capability of the canister is extensive and involves complex technical
and scientific issues. These include groundwater chemistry, corrosion processes, as well as
creep and hydrogen embrittlement (this latter affects the mechanical strength of the canister).
However, the parties taking part in the court proceedings disagreed on several issues crucial to
the final repository's long-term security.
The Land and Environmental Court considered the following uncertainties regarding the
canister to be most important in the continued risk assessment:


1. General corrosion due to reaction in oxygen-free water. The parties have different
views on scientific issues surrounding this kind of corrosion. The Court found that there
is considerable uncertainty on this topic that has not been taken account of in SKB's
safety analysis.



2. Local corrosion in the form of pit corrosion due to reaction with sulphide. The Court
found that there is significant uncertainty regarding pit-corrosion due to reaction with
sulphide. This uncertainty has not been included in the safety analysis. In addition, there
is uncertainty about the sauna effect, which may have an amplifying effect on pit
corrosion.



3. Local corrosion in the form of stress corrosion due to reaction with sulphide. The
Court found that there is significant uncertainty regarding stress corrosion due to
reaction with sulphide. This uncertainty has not been included in the safety analysis. In
addition, there is uncertainty about the sauna effect, which may have an amplifying
effect on stress corrosion.



4. Hydrogen embrittlement is a process that affects the mechanical strength of the
canister. The Court found that significant uncertainty regarding hydrogen
embrittlement remains. This uncertainty has not been taken account of in the safety
analysis.



5. The effect of ionizing radiation on pit corrosion, stress corrosion and hydrogen
embrittlement. There is significant uncertainty regarding ionizing radiation impact on
pit corrosion, stress corrosion and hydrogen sprays. This uncertainty has been included
to a limited extent in the safety assessment.

Meanwhile, the UK's National Nuclear Laboratory (NNL) is to carry out an expert peer review of
a Canadian research programme on microbiologically influenced corrosion of canisters that will
be used to dispose of used nuclear fuel. The NNL has been contracted by Canada's National
Waste Management Organisation (NWMO) to review its work on the potential for corrosion of
the copper-clad canisters. The NWMO is responsible for designing and implementing the safe,
long-term management of Canada's used nuclear fuel under a plan known as Adaptive Phased
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Management. This requires used fuel to be contained and isolated in a deep geological
repository, with a comprehensive process to select an informed and willing host for the project.
The used fuel will be isolated from the environment using a series of engineered barriers. Fuel
elements comprise ceramic fuel pellets, which are themselves highly durable, contained inside
corrosion-resistant zircaloy tubes to make fuel elements. Bundles of fuel elements are placed
into large, durable copper-coated steel containers which are designed to contain and isolate
used nuclear fuel in a deep geological repository, essentially indefinitely. The canisters will be
placed in so-called "buffer boxes" containing by bentonite clay, providing a fourth barrier.
World Nuclear News reports that although copper is highly resistant to corrosion, under anoxic
conditions - that is, where no oxygen is present - sulphate-reducing bacteria have the potential
to produce sulphide, which can lead to microbiologically induced corrosion (MIC) of copper.
Waste management organisations and regulators therefore need to understand the levels of
sulphide that will be present in a geological disposal facility, to understand its potential to
migrate to the canister surface and the potential for it to cause copper corrosion, the NNL said.
The NWMO has been actively developing computer models that will be used to evaluate the
potential for MIC once a disposal site has been selected, and has selected the NNL to carry out a
peer review of its work because of the UK laboratory's expertise in the biogeochemical
processes that could affect repository performance and in developing computer modelling
techniques that simulate the effects of sulphate-reducing bacteria. The work is linked closely
with NNL's participation in the European Commission Horizon-2020 MIND (Microbiology in
Nuclear waste Disposal) project. (4)

1.

MKG 23rd Jan 2018 http://www.mkg.se/en/the-swedish-environmental-court-s-no-to-the-finalrepository-for-spent-nuclear-fuel-a-triumph-for-th

2.

Summary of the court's decision (translation), 180123 >> (MKG's unofficial translation into English)
http://www.mkg.se/uploads/Summary_opinion_Swedish_Environmental_Court_regarding_proposed
_final_repository_spent_nuclear_fuel_Forsmark_Jan_23_2018_(unofficial_translation_MKG).pdf

3.

MKG 20th Feb 2018 http://www.mkg.se/en/translation-into-english-of-the-swedish-environmentalcourt-s-opinion-on-the-final-repository-for-sp

4.

World Nuclear News 26th February 2018 http://www.world-nuclear-news.org/WR-UK-nuclearlaboratory-to-review-Canadian-research-2602187.html
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3. Geological Screening
On 30th January 2013, Cumbria County Council rejected the Government’s plans to undertake
preliminary work on an underground radioactive waste dump. (See Cumbria Plan Dumped
nuClear News No.47) The county and its western district councils Allerdale and Copeland were
the only local authorities in the UK still involved in feasibility studies for a £12bn - £19bn
disposal facility. So the rejection left the UK once again, without a plan for dealing with its
nuclear waste legacy, let alone waste from proposed new reactors.
Then, in July 2014 the UK Government published a renewed process for siting a Geological
Disposal Facility (GDF) – the ‘Implementing Geological Disposal’ White Paper. (1)
The White Paper explained that certain ‘Initial Actions’ would have to happen before formal
discussions between communities interested in hosting a GDF and the delivery body
Radioactive Waste Management Limited (RWM) could take place. (2)
These ‘Initial Actions’ included:


A National Geological Screening exercise;



The establishment of a policy framework for planning decisions in England; and



Development of a process of Working with Communities, including Community
Engagement, Community Representation, Community Investment and the Test of Public
Support.

RWM has brought together existing geological information across the whole of England, Wales
and Northern Ireland. This will give a picture of what’s under our feet, which is relevant to the
long-term safety of a Geological Disposal Facility (GDF). The study has applied the National
Geological Screening – Final Guidance which was published in April 2016 following expert
independent review and public consultation. The geological information for 13 British
Geological Survey regions is available in an accessible format showing a high-level summary of
each region’s potential to host a GDF. More detailed knowledge will be needed to identify
locations that would definitely be suitable. This study will provide useful information for RWM
conversations with any local community that shows an interest in the GDF programme. (3)
Although a few areas in Cumbria had been ruled out by the British Geological Survey (BGS) as
geologically unsuitable in RWM’s view most of Cumbria was potentially suitable. (4) It was clear
in the West Cumbria Managing Radioactive Waste Safely Partnership Report that the Nuclear
Decommission Authority’s (NDA) Radioactive Waste Management Directorate (RWMD) (the
precursor body to RWM) was only looking for a site which was “sufficiently good”. RWMD’s
view was that “although characterising and demonstrating safety is more challenging for a
comparatively complex site [like sites in West Cumbria] than for a simpler site this does not
prevent complex sites from being considered”. (5)
Professor Neil Hyatt of Sheffield University told Radio 4’s “You and Yours” that what is required
is very simple geology. He argued that a sufficient volume of rock was needed, of appropriate
rock type, with an absence of major faults and really slow-moving groundwater at the facility
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depth, so it has a long return time to the environment. (6) Professor Stuart Haszeldine of
Edinburgh University, and Emeritus Prof David Smythe of Glasgow University, described
Allerdale and Copeland as geologically complex. In their view we already have more than
enough information to rule out the area. (7) The geologist, Dr Jeremy Dearlove, acting as a
consultant to the West Cumbria Managing Radioactive Waste Safely Partnership, suggested that
Eskdale in the South West Lakes and Silloth in the North Lakes area might be suitable, but
neither should be regarded as particularly promising. (8)
Unlike RWM, the local campaign group, Cumbria Trust (CT), argues that since all ‘engineered
solutions’ will fail on geological timescales – only the best geological solutions should be
considered. (9) There needs to be a national debate about whether the objective is to look for
the best available geology for the job or whether to use mediocre geology and rely more heavily
on engineered barriers.

Government Response to CoRWM
CoRWM’s Annual Report 2016/17 expressed concern that there could be significant potential
for the National Geological Screening Narratives and the Technical Information Reports (TIRs)
to be misunderstood and possibly misused by those opposed to a GDF.
The Committee recommended that:
“Part 1 of RWM’s National Geological Screening output should comprise the British Geological
Survey’s Technical Information Reports; Part 2 should show the relationship of this information to
the safety of a GDF and Part 3 should contain information on areas that have been screened out
from further consideration.” (11)
The Government has now published its response to CoRWM’s Annual Report. (10) There were
no great surprises in the response, but there is a little more information on the public outputs
expected from the national geological screening exercise.
The Government response said:
“The National Geological Screening outputs will not definitively rule all areas as either ‘suitable’ or
‘unsuitable’. At the simplest level there will be plain English summaries of the geological
information for each region, illustrated with maps showing areas that may include volumes of
appropriate lower strength sedimentary rocks (e.g. clay), higher strength rock (e.g. granite) or
evaporate rocks (e.g. salt) at the appropriate depths for a Geological Disposal Facility (GDF). These
will be accompanied by more detailed regional and sub-regional reports that explain the
relationship of the basic geological information to the safety of a GDF in each area. These will also
be supported by short, explanatory video clips intended to explain technical terms for nongeologists.”
Radioactive Waste Management (RWM) has indicated that these guides are likely to be
published with a suite of other relevant information when they relaunch the siting process.
The Nuclear Free Local Authorities has continued to call for a national debate about whether the
objective is to look for the best available geology for the job or whether to use mediocre geology
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and rely more heavily on engineered barriers. The NFLA contends that this should have taken
place before embarking on a National Geological Screening Exercise.
For more information see:
http://nuclearpolicy.info/docs/radwaste/Rad_Waste_Brfg_60_RWM_Geological_Screening_Proc
ess.pdf
RWM’s response is that they need to assess how each barrier performs individually and how
they work together as a system. They consider all the pathways by which radioactivity could be
released from a GDF and return to the surface environment, through:


transport in groundwater that flows through the GDF



transport in gases generated by the waste



human intrusion into a GDF

See the National Geological Screening Guidance.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/510678/ngs
-guidance.pdf
The Guidance identifies geological attributes that are relevant to meeting the safety
requirements under five geological topics: rock type, rock structure, groundwater, natural
processes and resources. The Guidance lists geological attributes and how they relate to the
safety requirements.
Cumbria Trust (CT) argues that RWM downplays the role of geology – its role is vital because all
engineered solutions will fail on geological timescales – only the best geological solutions
should be considered. It must inevitably follow that a national search for the optimum location
for a GDF should be undertaken before seeking community support for such an
undertaking. (12)
As things stand it is hard not to read the National Geological Screening Guidance as a search for
simply adequate geology.

1.

Implementing Geological Disposal, DECC, July 2014
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/332890/GDF_Wh
ite_Paper_FINAL.pdf

2.

Implementing geological disposal: annual report, April 2016 to March 2017, Seventh annual report
explaining the background to the Geological Disposal Programme and covering progress between
April 2016 and March 2017.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/676396/GDF_An
nual_Report_2016-2017.pdf

3.

RWM 25th January 2018 https://www.gov.uk/guidance/about-national-geological-screening-ngs

4.

See map on page 6 here: http://www.westcumbriamrws.org.uk/documents/115BGS_nontechnical_summary.pdf
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5.

The Final Report of the West Cumbria Managing Radioactive Waste Safely Partnership, August 2012
http://www.westcumbriamrws.org.uk/images/final-report.pdf

6.

Cumbria Trust 31st July 2014 https://cumbriatrust.wordpress.com/2014/07/31/prof-neilhyattsheffield-university-tells-bbc-radio-4-you-and-yours-listeners-for-a-gdf-we-need-the-geologyto-bevery-simple/

7.

University of Edinburgh, School of Geo Sciences, 7th September 2012
http://www.geos.ed.ac.uk/homes/rsh/Allerdale_and_Copeland.html

8.

Dr Dearlove’s review of consultation submissions on geology, 18th June 2012
http://www.westcumbriamrws.org.uk/documents/285Review_of_Consultation_Submissions_on_Geology_by_FWS_Consultants_Ltd_18_June_2012.pdf

9.

Cumbria Trust November 2013 https://cumbriatrust.wordpress.com/cumbria-trusts-response/

10. Letter from Richard Harrington to Prof Campbell Gemmell Acting Chair of CoRWM, 24th January
2018
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/676735/corwmrecommendations-2016-17-government-response.pdf
11. Committee on Radioactive Waste Management (CoRWM): thirteenth annual report, 2016 to 2017.
CoRWM 2nd Jan 2017 https://www.gov.uk/government/publications/committee-on-radioactivewaste-management-corwm-thirteenth-annual-report-2016-to-2017
12. Cumbria Trust November 2013 https://cumbriatrust.wordpress.com/cumbria-trusts-response/
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4. Load Following with Nuclear Power
Craig Morris, lead author of EnergyTransition.com, has been asking whether a country’s reactor
fleet can be ramped up and down sufficiently to make space for significant shares of wind and
solar power. In other words can nuclear be included along with wind and solar to create an
affordable clean power supply. He says those calling for a “balanced” mix of nuclear, wind, and
solar assume that nuclear reactors can ramp up and down sufficiently to back up wind and solar
– when the subject of nuclear load-following is mentioned at all. A systematic investigation of
the demonstrated flexibility of the French and German reactor fleets – held to be the most
flexible worldwide – shows that they do not seem to have ever ramped by more than a third in a
day. He concludes that a “balanced mix” of nuclear, wind and solar would be the most expensive
option –unless future nuclear reactors can ramp like current open-cycle gas turbines. (1)
His thesis is based on the economics of ramping nuclear reactors. But safety as well as
economics could also be a problem. In May 2017, Keith Barnham, Emeritus Professor of Physics
at Imperial College, told the Guardian:
“Once operating, a nuclear reactor should run with constant output, 24/7, month to month, but
power that complements wind and PV has to vary in less than one hour. China, where wind and PV
are booming, already has too many nuclear reactors. Its government wants nuclear output varied
day to night – an inherently unsafe procedure. The operators at Chernobyl were trying to vary
output when the reactor exploded.” (2)
In 2015, Électricité de France published a pamphlet entitled ‘Flexible Nuclear Generation to
Foster the Development of Renewable Energy’ as one of its ‘50 Solutions for the Climate.’ (3)
The pamphlet boasts about a 1.3 GW nuclear power plant increasing and decreasing its output
by 70% within 30 minutes. The document centres on the Golfech plant, and shows these
impressive feats of rapid ramping, with two cycles up and down within a 24 hour period. And
while EDF noted that such cycling was prompted by daily changes in demand, it also stressed
that such capabilities will be able to make nuclear power a good complement to the fluctuating
output of wind and solar on the grid. (4)
EDF says its fleet of nuclear reactors aren’t just able to provide a steady stream of power,
they’re flexible enough to complement a large fluctuating supply of renewable energy.
Combined with a 25 billion-euro ($31 billion) solar plan and potential investments in huge
batteries, the utility says it can ride out the energy upheaval, while also helping the French
government fulfill its goal of cutting reliance on nuclear power.
“If you’re not flexible, you’re going to struggle,” said Jonas Rooze, the head of European power
transition at Bloomberg New Energy Finance. “Nuclear is probably incompatible with large
volumes of solar and wind." But EDF disagrees. It says its reactors can vary output by as much as
80 percent twice a day. All 58 of them are equipped with control rods, which can be inserted
into the core and slow the rate of fission that generates energy. The mechanism is usually used
for emergency shutdowns by automatically falling in between nuclear fuel assemblies, but EDF
says the equipment can be easily manoeuvred to accelerate or slow the rate of power
generation. It says it can also fine-tune output by changing the concentration of a chemical
(boric acid) in the reactor. The utility is already capable of offsetting a change in power flows as
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large as 21GW in less than 30 minutes -- equivalent to more than 10,000 turbines falling still
due to lack of wind -- said Dominique Miniere, the company’s head of nuclear and thermal
power generation.
It’s unclear whether EDF’s proposals would increase maintenance costs or erode profitability,
said Nicolas Goldberg, an energy expert at Paris-based Colombus Consulting.“EDF still has things
to prove regarding the flexibility of nuclear,” Goldberg said. “It remains to be seen whether there’s
no problem when it’s done every day, when the wind starts blowing and renewable penetration
reaches 40 percent.” (5)
In July 2017, a German newspaper reported that the Brockdorf nuclear plant had been damaged
because its operators increased and decreased its output to respond to energy grid fluctuations
caused by intermittent renewable energy. The incident supports the theory that nuclear and
renewable energy generation are incompatible. The Brokdorf nuclear power station, located in
Schleswig-Holstein, was taken offline in February 2017 after maintenance showed its reactor’s
fuel rods had begun to unexpectedly oxidise. In July, the regional nuclear regulator ruled that
the plant could be restarted but only in “safe mode”. Schleswig-Holstein’s energy transition
minister, Robert Habeck (Greens) said this means the power plant’s output should not be
increased or decreased at short notice to adapt to the supply of renewable energies on the
electricity grid. The minister warned that “atomic energy is not a bridging technology”. (6)
The Schleswig-Holstein nuclear regulator explained the cause of unusually rapid and severe
corrosion of fuel rods at Brokdorf was due to the fact that in 2006 the power had been
increased from 1440 megawatts to 1480 megawatts, and electricity production was throttled or
increased relatively quickly, depending on how much wind power was available. The practice of
quickly increasing or decreasing electricity generation to compensate for excessive or reduced
renewable output – known as load following - has been particularly prevalent since 2015. The
damage discovered in February when the plant was shut down for an inspection involved
oxidisation that exceeded safety levels on ten fuel rods across three fuel elements.
Brokdorf’s period of inactivity has cost plant owner EON more than €100 million, according to
reports by Bloomberg. (7) The operator’s own investigation suggested that the material
sheathing the fuel rods could have contributed to the oxidisation problem. But the nuclear
regulator dismissed these findings.
Politicians from Germany’s Green Party are also calling for a Swiss reactor near the German
border with similar problems to Brockdorf to be shut down. (8)
A 2011 study by Greenpeace (9) also concluded that renewables and nuclear are not compatible
and that fuel rod damage is a possible consequence of ‘load following’. Wolfgang Renneberg
looked at the limits and safety risks of load-following operations of nuclear power plants in the
study commissioned by Greenpeace Germany. The physicist and lawyer Renneberg headed the
Federal Atomic Energy Authority from November 1998 to November 2009. Nuclear power
plants are designed to deliver electricity day and night. The study showed that ramping nuclear
output up and down means long-term stress for reactors in practically all essential safetyrelated areas. This increases the risk, especially with older nuclear power plants. If there are
damaged components in old reactors the consequences of incidents can worsen. In addition, the
requirements for the power plant personnel increase. Human errors become more likely.
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The nuclear industry claims that all currently deployed boiling water reactors (BWR) and
pressurized water reactors (PWR), which make up the entire nuclear fleet in the United States
and the majority in Europe, can ramp quickly. However, Craig Morris, says “no nuclear fleet
worldwide is ramping to any significant extent, so we actually have no idea whether ramping
will work in practice.” While developed nations should prioritize rapid decarbonization over
short-term costs, there is not now and never will be an unlimited amount of money to pour into
this problem. The nuclear industry knows this, and as such the attempt to cast nuclear power
plants as a suitable accompaniment to high levels of wind and solar is ultimately a desperate act
by an industry which is in severe crisis in both Europe and the United States. Nuclear reactors
may be able to ramp (within limitations), but ultimately nuclear is fighting for space on the grid
with wind and solar. As such the building of new nuclear power plants, and in some cases the
extension of licenses for old ones, can limit the transition to renewable energy. (10)
Morris says in France the nuclear fleet as a whole has never ramped down by more than one
third. He’s skeptical that a fleet like France’s can do more than that. Existing nuclear power
plants don’t flex efficiently … but they can flex, inefficiently, if they have to. (11)

SMRs
According to a paper which promotes Small Modular Reactors many nuclear plants currently
operating were designed to load-follow and were originally outfitted with automatic grid
control (AGC) features. However, the U.S. Nuclear Regulatory Commission has a policy to
preclude the use of automatic dispatching for true load following, although they allow manual
load-shaping if conducted by a licensed reactor operator. Globally, France’s pressurized water
reactors routinely load-follow due to the high percentage of nuclear-generated electricity on
their grid (nominally 75%). Canadian reactor units are also required to load-follow due to the
percentage of nuclear power there and German reactors load-follow primarily because of a
relatively high contribution of intermittent wind generation on their grid.
“Load-following” it says “requires complicated power manoeuvring procedures and plant
components that can tolerate thermal cycling.” (12)
The paper uses the example of the 1,170 MWe Columbia Generating Station (CGS) in Richland,
Washington in which operators adjust reactor recirculation flow to manoeuvre the plant to 85%
of full power and adjust control rods to drop power to 65% power. The manoeuvres are
performed in response to down-power requests from the grid operator which must be received
at least 12 hours prior for reduction to 85% power, 48 hours for reduction to 65% power and
72 hours for full shutdown. Power manoeuvres between 100% and 85% using reactor
recirculation flow adjustments are relatively straight forward but can require many small
adjustments due to the build-up and decay of xenon in the fuel, which is a strong neutron
absorber. As an example, a single step-change cycle to 85% power, return to 100% power and
subsequent reduction back to 85% power can require as many as 17 different reactivity
manipulations using recirculation flow and control rod movement.
The paper’s authors contrast this with SMRs which have power ratings generally below 300
MWe. Multi-module deployments use multiple identical SMRs in a single plant to provide a
scalable, flexible approach to deploying nuclear power. Because of their scalable and flexible
plant features, these designs are expected to be more readily adaptable to integration with
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inherently variable generating sources such as wind. The NuScale plant incorporates several
design features that enhance its responsiveness to load-following operations. The module
design allows changes to reactor power down to 40% using only control rod movement (no
boron adjustments) to increase power manoeuvrability.
According to EDF and Areva part of the design philosophy of the EPR is that it will have
extended flexibility for different fuel cycle lengths and capability for load following (which
seems incompatible with the desire for a 90% load factor). (13) And according to the US NRC
the AP1000 enables daily load follow operation with a minimum of manual control by the
operator. (14)
Load following is now being looked at in China. One recent paper concluded that from the
economics and safety point of view NPPs are not the best power source to handle the peak
regulation of system. It said the third generation NPPs being built in China would be capable of
load following, but the nuclear power companies will need to learn from France how to set
operational specifications, and how to train operators in load following skills. (15)

Conclusion
The nuclear industry admits that ramping reactors up and down quickly results in additional
wear on plant equipment, however there is disagreement between the nuclear industry and its
critics regarding how much the control rods are affected by ramping nuclear power plants and
the degree of the resulting effect on safe operation of these plants. EDF maintains that most of
the effects are in the secondary circuits, or the non-nuclear part of the plant, such as pumps and
valves, and describes the additional maintenance needed as being “marginal.” (16)
But something that: “requires complicated power manoeuvring procedures and plant components
that can tolerate thermal cycling” sounds like a gamble too far, given past experience, when all it
achieves is a market share for nuclear power and a reduction in the contribution which can be
made by renewable. Ultimately nuclear is fighting for space on the grid with wind and solar. As
such the building of new nuclear power plants, or extending the licenses for old ones, simply
limits the transition to renewable energy
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5. Decommissioning Contracts Bungled
The Government must share the blame for the bungling of a multi-billion pound nuclear cleanup contract after failing to protect taxpayers from spiralling costs, according to the House of
Commons Public Accounts Committee (PAC). In a damning report the Committee accused the
Government of being “culpable” in the collapse of a contract to clean up Britain’s redundant fleet
of Magnox nuclear reactors.
The Nuclear Decommissioning Authority’s £6.1bn deal was aborted almost a year ago after it
bungled how the 14 year contract was awarded to the Cavendish Fluor Partnership (CFP)
formed by Babcock and Fluor. The botched award led to a two year High Court legal battle
which effectively put taxpayers on the hook to pay £122m in compensation to companies who
bid for the Magnox work but failed to get it. The committee’s report blamed the NDA for running
“an overly complex procurement process” which ultimately ended nine years early.
The NDA also drastically under-estimated the scale of the work needed to decommission the
sites at the time it awarded the contract, the report said. The PAC said the debacle had caused
“untold reputational damage” to the NDA, but it added that the Government must share the
blame for approving the authority’s approach.
Geoffrey Clifton-Brown, the committee’s deputy chair, branded the contract “an appalling piece
of mismanagement and financial waste” which had cost the taxpayer over £122m. The
committee has asked the NDA to update MPs within three months on its investigation into
whether it overpaid its previous contractor and, if so, how it planned to recover money. (1)
He continued:“An independent inquiry examining the Magnox contract is under way and both
the NDA and central government say they are acting on its interim recommendations. Given the
scale and implications of the failings set out in our report, we are not prepared simply to take
their word for it. In the coming months we expect to be shown concrete evidence of the
progress being made.” (2)
Following the publication of the PAC report the Nuclear Free Local Authorities (NFLA) raised
additional concerns. For example, NDA officials altered the scoring under which the bids were
evaluated. Whilst the PAC report does not accuse them of corruption, for the NFLA, the
justification for doing this – that it was such a complex scoring system (300 criteria that if not
met disqualified the bid), that all bids would otherwise have been excluded – suggests the
process was ridiculous in the first place. NFLA question whether the senior NDA officials were
competent to conduct such an exercise, and it wants to know how improvements are being
made for future contract procurement processes.
The separate Government initiated inquiry led by Steve Holliday is also expected to report on
such matters shortly. NFLA hopes the Holliday review outlines a publicly accessible process that
both identifies the failings in government and the measures that need to be taken to ensure a
future adequate process is in place when they sign off on contracts. If there are no consequences
for government if things go wrong, as in this case, what is the point in them signing such
contracts off?

nuClear news No.105, March2018

25

No2NuclearPower
As the interim contracting arrangements for managing the Magnox sites ends in September
2019 it also leaves little time for the NDA to be reformed, which has to be a core learning point
from this failed procurement process.
NFLA also note a BBC ‘File on Four’ documentary which found evidence that the same type of
‘manipulation’ and ‘bad practice’ had happened with an earlier contract for the Dounreay site. A
clear accusation made in the documentary was that the NDA ‘managed’ the contract for a
preferred bidder. NFLA have written previously to the Scottish Government raising these
concerns and encouraging it to directly discuss this matter with the UK Government. It remains
a matter of concern that the PAC report did not address in any detail.
All in all, this sorry episode suggests the NDA may not be fit for purpose in managing such
complex decommissioning contracts and it should be reformed and even potentially
reconstituted. As a perfect example of this, and to the alarm of the NFLA, the PAC report notes:
“In March 2017, the NDA’s internal audit function reported that there is a possibility that the
NDA may have paid its previous contractor for work that was not completed on the sites. The
NDA confirmed that it has launched an investigation into whether it may have paid for work
that was not undertaken.” If the NDA does not know such basic information then questions have
to be asked as to its future in its current role.

1.

Telegraph 28th Feb 2018 https://www.telegraph.co.uk/business/2018/02/28/governmentculpable-nuclear-clean-bungle/

2.

Energy Voice 28th Feb 2018 https://www.energyvoice.com/other-news/164808/governmentculpable-nuclear-contract-failures-say-mps/

3.

NFLA Press Release 2nd March 2018 http://www.nuclearpolicy.info/news/public-accountscommittee-report-botched-nda-magnox-contract/
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6. Small modular reactors: hope or mirage?
Prof. M. V. Ramana of the University of British Columbia, Vancouver has summarized the
economic obstacles facing the deployment of small modular reactors. They might cost less to
build, in principle allowing smaller private utilities and countries with smaller GDPs to invest in
nuclear power. But SMRs lose out on economies of scale.
Supporters of nuclear power hope that small nuclear reactors, unlike large plants, will be able to
compete economically with other sources of electricity. This is likely to be a vain hope. In fact,
according to Ramana, in the absence of a mass market, they may be even more expensive than
large plants.
Many nuclear advocates have suggested that SMRs can deal with all the problems confronting
nuclear power, including unfavorable economics, risk of severe accidents, disposing of
radioactive waste and the linkage with weapons proliferation. Of these, the key problem
responsible for the present status of nuclear energy has been its inability to compete
economically with other sources of electricity. As a result, the share of global electricity
generated by nuclear power has dropped from 17.5% in 1996 to 10.5% in 2016 and is expected
to continue falling.
SMR proponents argue that they can make up for the lost economies of scale by savings through
mass manufacture in factories and resultant learning. But, to achieve such savings, these
reactors have to be manufactured by the thousands, even under very optimistic assumptions
about rates of learning. Rates of learning in nuclear power plant manufacturing have been
extremely low; indeed, in both the United States and France, the two countries with the highest
number of nuclear plants, costs rose with construction experience.
For high learning rates to be achieved, there must be a standardized reactor built in large
quantities. Currently dozens of SMR designs are at various stages of development; it is very
unlikely that one, or even a few designs, will be chosen by different countries and private
entities, discarding the vast majority of designs that are currently being invested in. All of these
unlikely occurrences must materialize if small reactors are to become competitive with large
nuclear power plants, which are themselves not competitive.
There is a further hurdle to be overcome before these large numbers of SMRs can be built. For a
company to invest in a factory to manufacture reactors, it would have to be confident that there
is a market for them. This has not been the case and hence no company has invested large sums
of its own money to commercialize SMRs.
An example is the Westinghouse Electric Company, which worked on two SMR designs, and
tried to get funding from the US Department of Energy (DOE). When it failed in that effort,
Westinghouse stopped working on SMRs and decided to focus its efforts on marketing the
AP1000 reactor and the decommissioning business. Explaining this decision, Danny Roderick,
then president and CEO of Westinghouse, announced: “The problem I have with SMRs is not the
technology, it’s not the deployment ‒ it’s that there’s no customers. … The worst thing to do is get
ahead of the market”.
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On the demand side, many developing countries claim to be interested in SMRs but few seem to
be willing to invest in the construction of one. Although many agreements and memoranda of
understanding have been signed, there are still no plans for actual construction. Good examples
are the cases of Jordan, Ghana and Indonesia, all of which have been touted as promising
markets for SMRs, but none of which are buying one.
Meanwhile, other sources of electricity supply, in particular combinations of renewables and
storage technologies such as batteries, are fast becoming cheaper. It is likely that they will
become cheap enough to produce reliable and affordable electricity, even for these remote and
small communities ‒ never mind larger, grid- connected areas ‒ well before SMRs are
deployable, let alone economically competitive.

1.

Ramana, M.V. Small modular reactors for nuclear power: hope or mirage? Energy Post 21st February
2018 http://energypost.eu/small-modular-reactors-for-nuclear-power-hope-or-mirage/
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7. Thorium – Dead-end Technology?
An important, detailed critique of thorium by Dr. Rainer Moormann, translated from the original
German by Jan Haverkamp has been published by Nuclear Monitor (No.858). Dr. Moormann
concludes: “The use of technology based on thorium would not be able to solve any of the
known problems of current nuclear techniques, but it would require an enormous development
effort and wide introduction of breeder and reprocessing technology. For those reasons,
thorium technology is a dead end.” (1)
Thorium is not a fissile material. It can only be transformed into fissile uranium-233 using
breeder and reprocessing technology. It is 3 to 4 times more abundant than uranium.
Concerning safety and waste disposal there are no convincing arguments in comparison to
uranium fuel. A severe disadvantage is that uranium-233 bred from thorium can be used by
terror organisations for the construction of simple but high-impact nuclear explosives. Thus
development of a thorium fuel cycle without effective denaturation of bred fissile materials is
irresponsible.
The arguments used by thorium proponents for a move from the use of uranium to thorium are
at a closer look not convincing. The use of technology based on thorium would not be able to
solve any of the known problems of current nuclear techniques, but it would require an
enormous development effort and wide introduction of breeder and reprocessing technology.
For those reasons, thorium technology is a dead end. Moormann’s opinion is that the
proliferation aspect is a vital issue. Here we would see a severe deterioration of the current
situation, because the barriers to the construction of feasible nuclear explosives by, for instance,
terror groups would be seriously lowered. This aspect deserves more attention. We can hope
that the IAEA, the USA and Russia would oppose uncontrolled propagation of thorium
technology, when they would see its introduction thwarting their decades-long efforts to reduce
the proliferation risk by repatriation of HEU

1.

See https://wiseinternational.org/nuclear-monitor
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