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Subject:   UK and international nuclear safety standards after Fukushima – four years on 

 
1. Overview of report 

This report has been developed for the NFLA Secretariat by the NFLA Scotland Policy Advisor, in 
conjunction with the NFLA Secretary, and is a component part of a suite of three reports 
considering important aspects of post-Fukushima nuclear policy – the other two being a 
consideration of nuclear emergency planning and an overview of nuclear security concerns. This 
report focuses on UK and international nuclear safety four years on from the Fukushima disaster. It 
particularly looks at the recently agreed and updated International Convention on Nuclear Safety. It 
also considers a number of major concerns with nuclear safety in the UK – particularly with the 
proposed Hinkley Point new nuclear reactor - and across Europe with existing, aging nuclear 
reactors. The conclusions found in this report are being sent to the Office for Nuclear Regulation 
(ONR), in advance of the upcoming ONR NGO Forum meeting.  

 
2. Introduction 

The Convention on Nuclear Safety (CNS) is a legally binding instrument designed to get all 
countries in the world that operate nuclear power plants to commit to specific principles of nuclear 
safety. It came about in response to the 1986 disaster at the Chernobyl nuclear power plant in 
Ukraine, which revealed that safety authorities did not uphold important safety standards. Today, 
the CNS has 77 contracting parties, including all countries that use nuclear power plants, except 
for Iran. Its members are legally bound to uphold a high level of nuclear safety and oversight. 
However, they are not bound by more specific technical benchmarks such as those written into 
safety standards published by the International Atomic Energy Agency (IAEA), which are 
voluntary. (1) 
 
In December 2013, the Swiss Federal Nuclear Safety Inspectorate (ENSI) proposed that Article 18 
of the CNS be amended to include specific safety targets that both existing and new reactors 
would have to meet. Proponents of the Swiss proposal argued that this was compatible with the 
convention‟s goal to legally commit participating states operating nuclear power plants to maintain 
a high level of safety by setting international benchmarks. For others, the proposal‟s implications 
for new reactors were, in principle, not problematic. But its potential impact on existing plants led 
countries operating older reactors, particularly the United States and Russia, to object. They 
argued that these plants would have to be shut down because equipping them with state-of-the-art 
features would be prohibitively expensive and in some cases not feasible. 

 
 Unfortunately, in February 2015 the Convention decided to reject the Swiss amendment mainly 
because of opposition from Russia and the US. (2) The argument made by the United States and 
Russia in particular was that too many countries would be unable to ratify the amendment for 
domestic reasons.  This was broadly agreed upon with a non-legally binding „Vienna Declaration‟,  
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including safety principles derived from the original Swiss proposal, being drawn up. The ENSI 
has said it is happy with this outcome. However, its proposals highlighted the safety of ageing 
reactors, as well as the overall effectiveness of international agreements like the CNS. 

 
Since the 2010 Fukushima Daiichi nuclear power plant disaster, which resulted in the meltdown of 
three of the plants' reactors, nuclear safety at the international level has become a polarised 
issue. As a result of recent international discussions, it is believed that nuclear reactors designed 
and built in the future should be safer than existing reactors. However, the corollary of this is that 
older reactors, some of which are now reaching 40 years of age and are being considered for life 
extensions, can no longer be deemed completely safe. (3) 

 
Critics of the CNS argue that its approach is too soft and does not result in real and substantive 
safety improvements. Proponents argue that if the CNS were to contain compulsory language on 
specific requirements, some nuclear power–generating countries would not participate in these 
legally binding arrangements. In any case any amendment would have to be ratified by three 
quarters of the Contracting Parties, in each national Parliament, before it entered into force. This 
would run counter to the aim of increasing safety standards quickly.  

 
3. Nuclear safety in Europe in comparison to the United States 

The European Commission says EU countries “are fully committed to achieving the 
implementation of the highest standards of safety worldwide.” An EU Directive agreed in July last 
year, which was close to the proposed Swiss treaty amendment, made regulators show how they 
are planning to mitigate against serious accidents. The commission says its objective “is to export 
internationally the principle of the new EU legislation on nuclear safety.” France, which relies on 
nuclear power for more than 70% of its electricity, is installing reinforced bunkers, back-up power 
and emergency cooling systems. Sweden‟s regulator said that it too would “raise requirements for 
all reactors.” European utilities are paying four- to five-times more to upgrade existing plants with 
new safety equipment than US utilities, according to industry estimates. Under U.S. rules, power 
plants do not have to invest in new safety gear that the Nuclear Regulatory Commission deems 
too expensive. 

 
The suspicion is that because nuclear operators in the US are under cost pressure from cheap 
shale gas they do not want to spend money on safety upgrades. But the U.S. has insisted its 
opposition to the European initiative has nothing to do with cost and that its nuclear-safety 
controls are adequate. (4) 

 
"You are trying to drop a Ferrari engine into a Volkswagen. If you want a new car, let’s go to the 
show room" and buy one, a senior but unnamed US Department of State official told Reuters. (5) 
Yet experts at the US National Academy of Science (NAS) have previously said American 
facilities, in particular, are in need of upgrades. (6) The NAS study said America‟s current 
approach to nuclear safety is “clearly inadequate for preventing core-melt accidents and 
mitigating their consequences,” yet newly-initiated upgrades in the US are being conducted on a 
scale hardly comparable to what‟s occurring overseas. EDF is spending around $13 billion on 
implementing safety measures on its 59 reactors, whereas American utilities will spend only $3 
billion on portable generators and cooling reserves for roughly 100 reactors. 

 
It should be noted that an analysis for Greenpeace France estimated that it would cost around €4 
billion per reactor to bring existing reactors in France up to the standard of the EPR, so that they 
could operate beyond 40 years. (7) Greenpeace France argued that such expenditure would be a 
waste of money. It would be much more cost effective to rather spend the money on alternative, 
clean and safe energy technologies. NFLA share such a view. 
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4. Nuclear safety after Fukushima 
Three quarters of the radiation released at Fukushima was released more than five days after the 
catastrophe – only one quarter was released during the first four days. Total gaseous and liquid 
releases from Fukushima exceeded the total released after the Chernobyl meltdown. And even 
today Fukushima‟s radiation continues to bleed into the Pacific Ocean. If there had been some 
way of retaining the radiation releases within the plant after the accident then at least 75% of the 
radiation releases could have been avoided. 
 

Europe after Fukushima 
 
In a prompt reaction to the Fukushima catastrophe, the European Council concluded in March 
2011 that all EU nuclear plants should undergo "stress tests" - a comprehensive and transparent 
risk and safety assessment. The EU Nuclear Safety Regulators Group (ENSREG) took over this 
task. However two months later the scope of the EU stress tests was reduced: The EU stress tests 
were defined as a targeted reassessment of the safety margins of nuclear power plants developed 
by ENSREG, with contributions from the European Commission.  
 
The EU stress tests comprised three topics: 
 
(1)  The response of a nuclear power plant when facing different extreme situations 

(earthquakes, floods and extreme weather events, and the combination of events); 
(2)  Capabilities to cope with consequences of loss of power (Station Black-out – SBO) and loss 

of heat removal via Ultimate Heat Sink (UHS); 
(3)  Capabilities to prevent major radioactive emissions in case of a severe accident: the Severe 

Accident Management (SAM). 
 
All EU Member States operating nuclear power plants, as well as neighbouring countries 
Switzerland and Ukraine, took part in the stress tests process. By the end of 2012, the national 
regulators had provided national action plans (NAcP) to remedy the identified shortcomings during 
the EU stress tests. (8) 
 
Greenpeace pointed out that the Stress Test exercise dodged major questions such as the threat 
from terrorism, plane crashes, off-site emergency plans, and the same multiple disaster scenarios 
that sparked the Fukushima crisis and the stress tests in the first place. The tests also ignored the 
age of plants and so missed suspected cracks in ageing reactor vessels in two Belgian reactors. 
(9) Any reactor older than 30 years is of higher concern than others because steel and welding 
seams experience fatigue under constant neutron bombardment, especially in the reactor vessel 
and primary cooling circuit. Most UK reactors are older than this. 
 
The EC Assessment of the Stress Tests published on 4th October 2012 showed that in the UK 19 
reactors at 9 sites had 108 problems. (10) The latest update report from the Office for Nuclear 
Regulation shows that of 19 Stress Test Findings eight still remain to be completed. In the 
ENSREG compilation of activities which need to be carried out in the UK around 71 have been 
completed but 22 remain on-going. (11)  
 
EU-wide Nuclear Safety Rules 
 
On 8th July 2014 the EU adopted new EU-wide nuclear safety rules, which were informed by the 
Stress Tests. But again these ignored issues such as the human factor, terrorism and sabotage. 
Planning for emergency evacuations in the event of an accident is similarly inadequate. The 
proposed partial testing of nuclear power plants every six years would also leave some parts of a 
plant untouched for decades, meaning it could take several rounds of testing for some elements of 
a plant to be checked. If anything, this Directive demonstrates that nuclear safety is an illusion. The 
new rules do not rule out a European Fukushima. (12) 
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According to independent consulting nuclear engineer Arnie Gundersen, students of nuclear 
engineering are taught that there are at least six barriers to protect the public from large-scale 
radiation releases during and following a nuclear emergency. The first barrier is supposed to be 
the fuel pellet itself. It is ceramic and designed to hold the radiation inside. The second barrier is 
supposed to be the fuel cladding. This is designed to contain a small amount of radiation that 
would escape from destroyed fuel pellets during a nuclear disaster. The third barrier is the 6 to 8 
inch thick steel reactor pressure vessel itself. The emergency core cooling systems is the fourth 
safety barrier designed to pump water into the reactor to cool down the nuclear reactor core. The 
fifth barrier is the thick wall of steel and concrete called the nuclear containment. This is supposed 
to prevent radiation escaping if all the other radiation barriers fail. Finally people living near a 
nuclear plant are supposed to be able to depend on its emergency plan. 

 
The tsunami off the coast of Japan caused two major problems that engineers never expected or 
planned for. Firstly, the tsunami destroyed the emergency core cooling system back-up diesel 
generators. Second, it destroyed the pumps along the ocean designed to push cool ocean water 
to cool the nuclear fuel. After that the six barriers fell like dominoes – each failure causing another 
one. Because the emergency core cooling system did not work the fuel overheated destroying the 
first barrier. The high temperature of the un-cooled fuel caused the fuel cladding to overheat and 
catch fire. The fuel melted through the third barrier – the reactor vessel. Even then the 
containment barrier should have held, but did not. Inside Fukushima the pressure increased to 
more than 100 pounds per square inch causing a detonation shockwave and containment failure. 
Fukushima singularly proved containment systems can fail. As soon as radiation was released 
from the plant the evacuations were too late. 

 
Back in the 1960s the US NRC made the decision not to require stronger containments and the 
Japanese followed the American lead. Today the Japanese Government is attempting to restart 
more than half its nuclear reactors with the same 50 year old containment system, which has 
been shown in this incident to be fallible. (13) 

 
5. Plant Life Extensions (PLEX) for aging reactors 

The French nuclear regulator, the Nuclear Safety Authority (ASN), is expecting to start making 
decisions on whether nuclear power plants over 40 years of age can have their lives extended by 
up to 20 years from 2020. It is intending to review plants by today's safety standards, on a case-
by-case basis. But is it likely to expect all old reactors to be brought up to the same standard as 
new reactors, as was proposed by the Swiss regulator ESNI? Steve Thomas, professor of Energy 
Policy at Greenwich University says: 

 
"It is a fact of life that yesterday's design is not going to meet today's standards but over the 
period of 40 years that gap is going to get increasingly wide. I think it is impossible to impose 
current safety standards on an existing plant. You can't add aircraft protection, core capture and 
all those other things; it is not feasible. Asking for all old plants to meet current standards is just 
not realistic." 

 
6. Hardened Safety Core 

One of the key failures at Fukushima was that all on-site power was lost to drive pumps and 
cooling systems. Power from back-up generators was also lost, so there was no way of cooling 
the nuclear reactors. Cooling needs to be continued for several weeks after a reactor has been 
shut down to maintain safety. 

 
In June 2012 after post-Fukushima stress tests were carried out on all French reactors, the 
concept of a “hardened safety core” was introduced. A hardened safety core of equipment needs 
to be able to operate independently and perform functions that are vital to the safety of the reactor 
for the first 48 hours in an extreme situation, with provision for the supply of power and water from 
outside the site after this period. This should improve the safety of all facilities well beyond their 
original design bases, and combined with enhanced management during evolving crises, help to 
ensure even severe accidents have limited consequences. (14) France's nuclear safety regulator, 
ASN, asked Areva and the French Atomic Energy and Alternative Energies Commission (CEA) to 
define a "hardened safety core" of systems at each facility. 
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Nuclear engineer John Large, says part of a hardened safety core is an alternative heat sink 
backed up by diesel generators - a means of dissipating heat from the reactor should it lose all 
onsite power - as well as a crisis centre built on-site from where an emergency response would 
be conducted in the event of an accident.  
 

7. Is heightened security necessary? 
Another issue is how existing reactors would stand up to a terrorist attack. For example, newly-
built nuclear power plants are required to withstand an aeroplane being flown at them; older 
plants are not. Existing reactors inability to withstand such an attack does compromise nuclear 
safety, but as these types of events are extremely rare, is it perhaps something the public does 
not need to worry about? Professor Steve Thomas points out that the nuclear industry has 
experienced at least five major core meltdowns (Three Mile Island, Chernobyl and three at 
Fukushima) in a period of less than forty years, yet statistically speaking, a core meltdown is only 
supposed to happen once every 100,000 years. Seemingly low probability events can happen 
when it comes to nuclear reactors. 

 
8. Core Catcher 

Independent consulting nuclear engineer John Large also points out that in Europe new reactors 
are required to include a core catcher, but it would be far too costly to retrofit these to existing 
reactors. A core catcher is literally that – a device for catching molten fuel in the event of a 
meltdown to prevent it from escaping the containment building. 

 
9. These issues in relation to the Convention on Nuclear Safety 

As noted above, the Convention on Nuclear Safety was adopted in Vienna on 17 June 1994. The 
Convention was drawn up during a series of expert level meetings from 1992 to 1994 and was the 
result of considerable work by Governments, national nuclear safety authorities and the IAEA's 
Secretariat. Its aim is to legally commit participating States operating land-based nuclear power 
plants to maintain a high level of safety by setting international benchmarks to which States would 
subscribe. 

 
The obligations of the Parties are based to a large extent on the principles contained in the IAEA 
Safety Fundamentals document The Safety of Nuclear Installations. These obligations cover for 
instance, siting, design, construction, operation, the availability of adequate financial and human 
resources, the assessment and verification of safety, quality assurance and emergency 
preparedness 

 
The Convention is an incentive instrument. It is not designed to ensure fulfilment of obligations by 
Parties through control and sanction but is based on their common interest to achieve higher 
levels of safety which will be developed and promoted through regular meetings of the Parties. 
The Convention obliges Parties to submit reports on the implementation of their obligations for 
"peer review" at meetings of the Parties to be held at the IAEA. This mechanism is the main 
innovative and dynamic element of the Convention. (15) 

 
The unanimously adopted February 2015 Vienna Declaration on Nuclear Safety updated the 
Convention somewhat. It set out principles for the implementation of the objective of the 
Convention on Nuclear Safety to prevent accidents and mitigate radiological consequences. 
These principles should guide all Contracting Parties in specific areas like design, siting and 
construction of new nuclear power plants. It also contained guidance on comprehensive and 
systematic safety assessments to be carried out periodically and regularly for existing installations 
throughout their lifetime.  

 
The French nuclear regulator ASN expressed its disappointment that the Diplomatic Conference 
that adopted the Vienna Declaration only agreed a limited non-binding political statement which 
does not strengthen the legal obligations of the signatory States. (16) It says the general 
objectives of Convention on Nuclear Safety remain weaker than the legally-binding European 
Union Directive on Nuclear Safety revised in 2014. (17) This situation might lead to a two-tier 
structure of nuclear safety in the world, which would eventually be detrimental to all participating 
countries. Anyway, the outcome of the negotiations does not answer the fundamental questions 
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raised by the Fukushima Daiichi accident. ASN noted that they will keep on promoting the highest 
safety standards at the international level. 

 
10. Thousands of cracks found in Belgian reactors, potentially a global nuclear problem 

In February 2015 two leading independent materials scientists announced that the Belgian 
reactors, Doel 3 and Tihange 2, have thousands of cracks within their reactor pressure vessels - 
a component which is required to be integrally sound, with no risk of failure, due to the potentially 
catastrophic nuclear disaster which would result from failure. (18) 

 
It should be noted that these reactors passed the EU Stress Test, in April 2011, which was 
initiated after the Fukushima disaster the previous month. (19) This illustrates that even with the 
stricter safety standards being implemented in Europe, compared with those required by the 
CNS, serious accidents could still be possible. A failure of the RPV due to pressurized thermal 
shock (PTS) could cause a Loss-of-Coolant-Accident (LOCA), core meltdown, containment 
failure, and catastrophic radioactivity release. (20) 

 
The announcement by the materials scientists also goes one step further: they state that the 
problem may well be the result of normal reactor operations which means the cracks may be 
growing in size, and furthermore, that this could be endemic to the global nuclear fleet. Simply 
put: the findings in Belgium have serious safety implications for every nuclear reactor on 
the planet. As reactors age, the steel of the reactor pressure vessel is damaged – or embrittled – 
by radiation. According to the materials scientists, hydrogen from the water in the pressure vessel 
– which cools the nuclear fuel core – may be corroding the steel by injecting hydrogen atoms into 
the steel of the vessel itself, where it can accumulate and build up pressure, resulting in the steel 
blistering – effectively breaking up the pressure vessel from within. 

 
In response, the Director General of the Belgian nuclear regulator, the Federal Agency for 
Nuclear Control (FANC), admitted that, "This may be a global problem for the entire nuclear 
industry. The solution is to implement worldwide, accurate inspections of all 430 nuclear power 
plants.” 

 
11. Flamanville and Hinkley Point 

The future of the Hinkley Point C Project is also hanging in the balance, according to the „Stop 
Hinkley‟ Campaign, after details emerged about problems at a similar nuclear plant being built at 
Flamanville in France. Anomalies have been found in the bottom and lid of the reactor pressure 
vessel which could reduce the strength of the metal according to the French regulator ASN. A 
similar forging technique may have been used for the reactor vessels for Hinkley Point C, but the 
French nuclear utility Areva has not confirmed if the Hinkley vessels have already been 
manufactured. (21)  

 
The Chinese nuclear authorities have said they will not load fuel at two similar EPR nuclear 
reactors under construction in the southern province of Guangdong, which were also designed by 
Areva, until recent safety issues have been fully resolved. It should be noted that parts of the 
Taishan 1 and 2 nuclear reactors were made by the same manufacturer that supplied the reactor 
vessel for EDF's EPR in Normandy. (22)  

 
The UK Office for Nuclear Regulation said lessons would need to be learnt in France before 
components for Hinkley Point C are manufactured. (23) These serious design problems could put 
the construction of the Flamanville plant back significantly, with knock-on effects for the proposed 
Hinkley Point and Sizewell new nuclear sites. 

 
12. Greenpeace comments on IAEA Fukushima accident report 

In September 2015, the International Atomic Energy Authority (IAEA) plans to publish 'an 
assessment of the causes and consequences of the accident at the Fukushima Daiichi nuclear 
power plant in Japan that began on 11 March 2011‟ at the IAEA General Conference. In early 
June 2015, Yukiya Amano, the IAEA Director General argued the report will be 'an authoritative, 
factual and balanced assessment, addressing the causes and consequences of the accident, as 
well as lessons learned.' 
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Greenpeace International has obtained a copy of the draft report, and has asked a number of 
independent figures for their analysis of it. Greenpeace International claims it to be full of 
inaccuracies and uncertainties, and argue the report fails to address several highly important 
issues. Greenpeace have sent its findings to Mr Amano and has offered to meet with him and 
other senior officials to discuss their assessment of the IAEA report. 
 
Some examples from Greenpeace‟s initial assessment include: 
 The IAEA admits that radiation monitoring was not working properly in the days immediately 

after the Fukushima disaster began. However, despite this uncertainty, the report downplays 
the health risks to the disaster's many victims. 

 This means that the estimates of the levels of radiation the people of Fukushima were 
exposed to cannot be fully trusted. 

 The IAEA report provides analysis of the new safety regulations in Japan which Greenpeace 
find to be superficial at best, and they offer no evidence in the report that the Japanese 
nuclear industry is operating to the highest global standards of nuclear safety. 

 The reality is that there are major flaws in nuclear regulation in Japan with seismic and other 
threats to nuclear plants safety ignored or underestimated. 

 The report dismisses the environmental impact of the disaster on animal life despite scientific 
investigations finding measurable effects on the region's fauna. 

 The report fails to acknowledge the uncertainties that still surround the causes of the disaster. 
Much of the critical systems inside the reactors that melted down have not yet been 
inspected. (24) 

 
Greenpeace argue that, like with the Chernobyl disaster, the IAEA is trying to create a narrative 
that minimises the health and environmental impacts of Fukushima, while emphasising that 
lessons are being learned, including in making nuclear safety regulation more effective. 
Greenpeace also argue that the IAEA is moving to protect the nuclear industry instead of the 
people whose lives have been badly affected by the Fukushima disaster and those who may be 
affected by future nuclear accidents. Greenpeace International has offered to discuss their 
findings directly with the IAEA prior the publication of the report, expected in September. NFLA 
strongly encourage IAEA to meet with Greenpeace International to respond to their concerns. 

 
13. Conclusions 
 

The International Convention on Nuclear Safety failed to agree to a Swiss proposal, which was 
similar to an EU Directive agreed in July 2014. This would have required existing reactors to 
upgrade to a similar level of safety in certain respects to that of new reactors. Europe is spending 
much more on upgrading reactors than the rest of the world. In France, EDF, for instance, is 
spending around $13 billion on implementing safety measures on its 59 reactors, whereas 
American utilities will spend only $3 billion for roughly 100 reactors. 

 
Even so, European nuclear authorities have dodged major questions such as the threat from 
terrorism, plane crashes, off-site emergency plans, and the same multiple disaster scenarios that 
sparked the Fukushima crisis. The stress tests carried out on European reactors also decided to 
ignore the age of plants and so missed suspected cracks in ageing reactor vessels in two Belgian 
reactors, which might now have implications for all the world‟s reactors. Any reactor older than 30 
years is of higher concern than others because steel and welding seams experience fatigue 
under constant neutron bombardment, especially in the reactor vessel and primary cooling circuit. 
It needs to be noted that most UK reactors are older than this. 
 
Lessons have still not been fully learnt about the impact of the Fukushima disaster on nuclear 
safety, as Greenpeace International‟s draft release of the IAEA‟s report on the accident appears 
to show. Protection of the industry still seems to be as pressing an issue for the IAEA as 
protection of the public. 

 
In the NFLA‟s view, spending large amounts of money to upgrade ageing reactors is likely to 
prove to be a fool‟s errand. The money could be far more effectively spent on boosting energy 
efficiency and renewable energy programmes. There is no such risk of a catastrophic accident at 
onshore or offshore wind farms or radiation release from solar panels. 
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