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Mike and Jane, 

 

On behalf of the GSB/Synergy consortium, I attach some comments on Human Factors issues arising 
from the Fukushima incidents. 

We would be happy to discuss any issues arising from the questions that we have raised for 
consideration in this document. 

 

Les Ainsworth  
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The views expressed in this document are those of the authors. 

EXECUTIVE SUMMARY 

This document contains a set of initial human factors concerns that have been prompted by 
the Fukushima incident. These concerns are based largely upon information gained from the 
media and, therefore, may be based upon inaccurate information. However, in the view of 
the authors, the insights gained are nevertheless valid as they could be applicable in other 
major incidents, if not at Fukushima. 

The opinions expressed are those of the authors alone and do not necessarily represent the 
corporate opinions of Greenstreet Berman or Synergy or of any other organisation. 

Acronyms and Abbreviations  

GDA Generic Design Assessment 

HF Human Factors 

ONR Office for Nuclear Regulation 

ND Nuclear Directorate 
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INTRODUCTION  

PURPOSE OF DOCUMENT 

This document raises questions arising from the incident at Fukushima which the authors 
consider represent relevant lessons for UK nuclear safety practice. 

This document has been compiled by some members of the Greenstreet Berman/Synergy 
consortium, in response to the invitation given on the HSE webpage dated 29th of March: 
http://www.hse.gov.uk/nuclear/fukushima/statement-290311.htm?ebul=newreactor/5-april-
2011&cr=1. This states “Mike Weightman is setting up an independent expert technical advisory 
panel to assist in the report. He would also like to receive submissions from all those with 
technical information about the accident or thoughts about any lessons from it that can be learnt 
to enhance nuclear safety in the UK. We will send out further information on this in the coming 
days.” 

AUTHORS' BACKGROUND 

The authors of this document all have formal qualifications in psychology and/or ergonomics. In 
addition, they have all worked for extensive periods in both the civil and military nuclear sectors. 
Between them they have combined experience of over 150 person years and four of them have 
been addressing human factors issues in UK nuclear power generation since the time of the 
Sizewell ‘B’ design studies. All have been extensively involved in the design and assessment of 
new build civil and/or military power reactors and have recently been supporting the HSE 
Nuclear Directorate in the Generic Design Assessment (GDA) process for the UK Next 
Generation of Reactors (New Build). 

INFORMATION ABOUT THE FUKUSHIMA INCIDENT 

Since the Fukushima nuclear power plants were damaged, information about the events and the 
responses to them has been limited, patchy and, at times, even contradictory. Therefore, we 
have not attempted to provide a definitive summary of the problems that were encountered. 
Nevertheless, from press reports it appears to us likely that some of the following deficiencies 
probably contributed to the incidents and our subsequent comments are based on this 
understanding: 

 The structures of some or all of the plants may have been insufficient to withstand a 
seismic event of this intensity. 

 The defences against tsunamis were insufficient to protect the emergency diesel 
generator systems from the tsunami that occurred following the 8.5 metre rise in seabed 
level. 
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 The backup electrical supplies in the event of a failure of the emergency diesel 
generators, were insufficient, or non-existent. 

 At least one of the used fuel ponds may have been overloaded with spent fuel. 

 The arrangements for replenishing used fuel pond water in the event of a major leak 
were insufficient. 

 The arrangements for recombining or venting hydrogen produced by the radiolysis or 
dissociation of water were insufficient, or non-existent. 

 The arrangements for dealing with a beyond the design basis incident were inadequate 
at some, or all, of the reactors. 

 The arrangements for dealing with multiple incidents at the same site were inadequate. 

 The arrangements for dealing with an emergency situation were insufficient to cope with 
co-incident failures of off-site infrastructure and off-site calls upon the emergency 
services. 

Whilst most of the above would not be directly classified as human factors issues, the 
responses to mitigate their impact were heavily dependent upon human actions. Therefore, from 
a UK perspective, we believe the Office for Nuclear Regulation (ONR)’s interest should be not in 
these event-specific findings, but in examining the more general provisions for dealing with any 
credible event of low predicted frequency, which has major consequences. This should also 
extend to other serious events, where these could occur coincident with other events or plant 
failures. Therefore, we consider that it is necessary to focus upon the wider issues of ensuring 
that all UK reactors are designed and operated in ways that provide confidence that such events 
can be dealt with safely. This means both that the design basis for UK nuclear plants must be 
set at appropriate levels and that sufficient planning and training must be in place to enable 
operators to deal effectively with a beyond the design basis event. 

There is also a need to consider how the acceptability of the design basis is maintained and 
reviewed throughout the life of the facility. 

As individuals with considerable experience of human factors aspects of the UK Nuclear 
Industry, but who are independent of it, we consider that human factors issues are taken very 
seriously by the Industry and that this has made a significant contribution both to the safety of 
UK nuclear power plants and, through dissemination, to safety in other high-hazard industries. 
Nevertheless, we also feel that in some respects there may be opportunity for further 
improvement and explanation of existing arrangements. 

We feel that subjective overviews based upon limited and potentially inaccurate information by a 
small group of individuals, even with extensive depth and breadth of experience in the industry, 
are not likely to be helpful at this juncture. What is required are more measured assessments of 
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the UK’s defences against the occurrence of such situations and its preparedness to deal 
effectively with events close to, and beyond, the design basis. 

Therefore, we fully endorse the planned review proposed by the Chief Inspector of Nuclear 
Installations and in this document we have set out a number of questions on human factors and 
human reliability issues that we consider should be explored in order to provide confidence that 
UK reactors are adequately designed and operated to deal safely with severe, but unlikely 
situations. 

In the interests of brevity and because, as noted above, the information base is limited, we have 
only set out a list of questions, rather than also providing the underpinning discussions and 
reasoning that have led to the generation of this list. However, we would be pleased to discuss 
and amplify any matters arising. 

Human Factors Questions 

In order to provide some structure to the list of questions, we have grouped them according to 
the main issues. 

These questions are listed below. However, it must be stressed that they are presented to 
support examination of the adequacy of the UK’s human factors and organizational defences 
against events with major consequences. In particular, the inclusion of any specific question 
does not imply any judgement about the adequacy of current measures within the UK Nuclear 
Industry. Furthermore, we have not attempted to be exhaustive in setting out issues. Instead, 
we have focused on a limited number of issues which we believe might be otherwise 
overlooked. There are likely to be many, more specific, Human Factors issues that emerge over 
time, as more detailed information becomes available. 

Defining the design basis event 

1. What are the psychological mechanisms that can introduce bias in the assessment of, 
and planning for, events perceived to be very infrequent, and how are these defended 
against? 

2. Are there human biases that predicate against the revision of the design basis? For 
instance, is the definition of an event with a specific year return frequency effectively 
revised in light of changed understanding about its frequency? 

Adequacy of risk assessments 

3. Are human reliability assessments within the overall risk assessments realistic in every 
particular (for example, neither overly pessimistic nor optimistic)? 
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On-site planned response to serious events 

4. Are Severe Accident Guidelines easily understood and sufficiently flexible to deal 
effectively with all conceivable scenarios ? 

5. Are Symptom-based Emergency Response Guidelines similarly fully fit for purpose? 

6. Is there an effective way of considering and planning for common cause failures failures, 
including co-incident failures of infrastructure and services beyond the plant or events 
that could impact two or more plants on the same site? 

7. Are the arrangements for dealing with beyond the design basis accidents adequate? 

8. Are the arrangements for dealing with a design basis accident adequate if some major 
process systems are unavailable? 

9. Are there adequate provisions for dealing with a severe accident when the information or 
communication systems, are significantly degraded or completely unavailable? 

10. Have the arrangements for dealing with severe accidents been demonstrated as being 
effective?  

11. Is there sufficient guidance to support decisions in respect of apparently conflicting goals 
(such as avoidance of any off-site release compared with precautionary actions that 
incur releases to avoid more significant degradation of the incident)? 

12. Are there opportunities for enhancing the design to facilitate the development of novel 
responses to beyond design basis events when they occur? 

Off-site planned response to serious events 

13. Are there adequate arrangements in place for off-site evacuation of the plant, given the 
potential scenarios in which such an evacuation might be required? 

14. Are there adequate arrangements in place for communicating with the public in a 
meaningful way? 

15. Are there adequate arrangements in place for communicating meaningful important 
radiation release information to the public? 

16. How do the public and media agendas influence incident management decisions? 

17. Is the International Nuclear and Radiological Event Scale (INES) fit for purpose in terms 
of how it is understood by the media and public. 
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Training 

18. Is there sufficient training provided for dealing with beyond the design basis accidents? 

19. Are emergency training exercises effective, both in terms of their concept and 
implementation?  

General issues 

20. Are effective approaches being properly implemented to ensure that risks arising from 
human actions are always As Low As Reasonably Practicable (ALARP)? 

21. Does ONR’s proposed Technical Advisory Committee have sufficient suitably qualified 
and experienced persons in nuclear Human and Organizational Factors?  
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