
Dear Sir, 

I have attached below a short summary of ideas which have been under discussion with research 
colleagues even prior to the incident at Fukushima. and which we think may be of relevance to the 
lessons we might draw for the UK. I apologise if this is not found to be the case. 

I emphasise that these views are submitted in a purely personal capacity and are not necessarily those of 
my employer, having arisen out of collaboration with leading academics in non-nuclear fields. 

Our position is that Fukushima teaches us nothing about the likely cause of a nuclear incident in the UK 
but can, and should, make plain that atypical events can have drastic consequences, even when they 
have been specifically addressed by design. Further, design cannot anticipate every possible problem 
and since we cannot know the cause of the next nuclear incident, our first response must be to recognise 
that the next may occur in the UK. It then follows that the lessons must not be taken as context-specific. 

At the simplest level, this means recognising where responses worsened the particular circumstances - 
both to technical and public information problems. Experts giving ‘worst case scenario’ opinions (which 
proved to be anything but) based on their technical understanding highlighted the limits of their ability to 
predict events - which is accentuated by images like helicopters dropping buckets of water (and missing) 
and the ongoing public disagreements over what was said, adding to the long-term social impact. So 
learning must be more subtle than simply “in the event of ...X, then... Y” as the exact sequence of events 
is unlikely to ever repeat, even in a Japanese context. Exploring events at Fukushima will generate some 
new operations expertise, but little new science, and nuclear safety (in operations or decommissioning) 
will not be radically increased as a result. The science and social science behind the cascade of faults 
and attempted remedies is of course instructive, but is not systemic in its applicability. 

Fukushima shows us that highly engineered complex systems operating in a human context can and do 
exceed their expected boundaries. Humans cannot follow causality through more than one feedback loop 
so, when normal operation of highly complex systems is halted by the catastrophic failure of any element, 
the logical consequences of subsequent actions are no longer predictable. Hence experts cannot predict 
what will happen once the normal rules no longer apply. Though both earthquake and tsunami were 
planned for, everything relied on power being restored to the cooling system. A characteristic feature of 
complex systems is that unexpected, ‘secondary’ consequences (both locally and in unrelated, distant 
sectors of society) alter the system in uncontrolled ways - in this case, persistently preventing the 
restoration of power. 

Complex systems result from the interaction of many simple objects behaving in relatively simple ways. 
More complete understanding of complex systems may be gained by characterising those objects and 
their simple behaviours using the very best available techniques, derived from outside that domain where 
necessary. Modern advanced computational methods and knowledge management can explore complex 
systems operations and control in areas beyond expert prediction. 

A traditional “if X, then Y” sequential approach to safety explores only a limited number of predicted 
routes to failure. A system characterised as fundamental autonomous elements, and their links to other 
elements which control their inputs and outputs, allows the outcome of any given action under any given 
circumstance to be explored, independent of any specific cause. By encoding object behaviours rather 
than specific events, every conceivable event tree can, theoretically, be generated. Similar techniques 
have helped to identify pivotal ‘weak spots’ or assumptions in traditional safety assessments in other 
fields. We must look more closely at how, rather than why, unexpected problems worsen. 



Fukushima is unlikely to affect UK reactor safety in the short term, or at the level of design or operations. 
We suggest instead a reassessment of the tools at our disposal for the description and identification of 
risk as a suitable long-term research response.  This entails greater openness in bringing nuclear domain 
expertise into collaboration with leading-edge expertise in computational sciences, knowledge capture 
and management.  
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