
FUKUSHIMA ACCIDENT IMPLICATIONS FOR THE UK 
 

SOME IDEAS 
 
1 Assumptions about the Fukushima Accident 
 

The ideas developed below are based on the following assumptions about the accident. These 
assumptions are based only on press and IAEA information, and precede the outcome of any 
formal accident investigation. 
 
1.1 Reactor Cores 1-3 
 

The reactors shut down safely in response to early seismic disturbances, a trigger for 
shutdown in Japanese reactors, although shutdown at the seismic event itself would amount to 
much the same outcome.  
 
For somewhat less than one hour, normal post-trip conditions were maintained. However, no 
special measures were taken to put the plant in a better condition to withstand the widespread 
loss of services which happened next. Such measures might have included rapid cooldown 
and deliberate overfilling of the primary circuit, increasing the heat sink available in the 
primary circuit after the loss of heat removal systems. 
 
After the tsunami struck, the grid connections and all emergency diesel generators were lost, 
and in a manner which made timely restoration (< 12 hours) impossible. This removed all AC 
power from the plants. Furthermore, communications by road were blocked by the effects of 
the tsunami, this preventing access by mobile emergency generators. 
 
Without AC electric power, the Reactor Core Isolation Cooling (RCIC) systems were still 
able to function, using a steam turbine pump driven by steam from the core – ie a ‘bootstrap’ 
system common to all BWRs of the type. This system required only battery backed DC power 
to maintain its control.  
 
However, without AC power to provide battery recharging, the batteries ran down. The time 
taken for this to happen varies with local plant design, but is typically in the range 8-24 hours. 
It is assumed that no prepared plan of ‘load shedding’ was used to reduce the battery loads to 
the minimum needed for RCIC control alone. The effectiveness of such measures would 
depend on local DC circuit features. It is also assumed that no small local generator was 
available to provide battery re-charging. 
 
Thus, sometime within the first day, all active cooling to the three cores was lost, so the water 
level in the core dropped slowly (decay heat now being less than 1% full power) until the 
upper core reached a temperature of about 1200C and started to ‘burn’ in the steam still being 
generated in the lower core. This produced large quantities of hydrogen and the heat 
generated soon caused parts of the core to disintegrate and ‘melt’ by Zr-UO2 reaction, even if 
the UO2 melting point was not reached. The cores thus became similar to the core in TMI-2, 
although the process here was slower in view of the lower decay heat level.1  
 

                                                 
1 At TMI-2, the loss of cooling happened rather sooner, and the meltdown occurred with higher decay heat 
levels. Also, the PWR core has about twice the fuel heat rating of the BWR core, so the decay heat per unit core 
mass is also twice as much.. 



At an early stage, the hydrogen escaped to mix with air in the building, resulting in the 
explosions which destroyed buildings 1 and 3.  
 
At this stage, the best outcome available was to re-establish some water injection to limit the 
progression of the meltdown. It is not clear whether this was achieved before or after the core 
melted through the vessels, and possibly the drywell sections of the containment. Severe 
accident analysis (in the 1980s) of the Mk1 containment suggested that the drywell has little 
core containment capability.   
 
1.2 Spent Fuel Ponds 
 

The spent fuel ponds of these types of BWR are high in the building. Therefore, leaks may 
not be limited as they would be for a ground level pond.  
 
The pond cooling would have been dependent on AC power and was therefore lost at the 
arrival of the Tsunami. It is assumed that no emergency measures had been taken in the 
previous hour to prepare for this.   
 
A spent fuel pond deprived of its cooling, but with no leak, has a large reserve of water above 
the fuel2 and can survive for a long time by boiling water away before the water level falls to 
the point where fuel damage is likely. Furthermore, very little water need be supplied to 
cancel the loss rate. The rapidity with which the fuel ponds started to cause trouble suggests 
that they had lost water in the earthquake. However, the pond of Reactor 4 had recently 
accepted a full core, and its decay heat level may have been high enough to cause trouble 
within a day or so without any leaks. 
 
2 Implications for the UK (Reactor Cores) 
 

2.1 Tsunami / Storm Surge / Station Blackout 
 

Although the seismic and tsunami threat is much smaller than that in Japan, there are sites in 
the Bristol Channel where any sea level disturbance in the Atlantic is amplified by the 
channel. Thus the tidal surge and tsunami threats are amplified relative to the rest of the UK. 
This is taken into account in site-specific design but there are substantial uncertainties in the 
size estimates at recurrence periods above 1,000 years, as there is less than 2,000 years3 in 
which large events would have been recorded reliably.  
 
The potential for a tsunami or surge to disable safety equipment in buildings not specifically 
designed to withstand inundation is already recognised in UK accident analysis. What may 
not have been recognised is the widespread disruption of society around the plants, rendering 
them isolated from any assistance for many days after the event. There is often an assumption 
in accident analysis involving station blackout (loss of grid and emergency diesel generators) 
that the duration is limited to a period such as 24 hours by recovery actions. This may need 
revision in the light of the Japanese experience.  
 
The Japanese reactors may well have survived without damage had there been some relatively 
small power source, immune from the tsunami, capable of maintaining control power to the 
‘bootstrap’ cooling system (RCIC). For long term (several days) cooling a substantial water 

                                                 
2 At least 3 metres is normally required for shielding purposes. 
3 Although recording of a large event might have been expected in the Roman period, they probably would not 
have been made in the period 400-~900 AD. 



source is needed and therefore secure connections (or a scheme for emergency connection) to 
the major water sources, such as the Refuelling Water Storage Tank and the auxiliary 
feedwater storage tanks, are also needed. 
 
A secondary issue is the possibility of preparatory measures to be used in the time between a 
tsunami warning and the event. For a major Atlantic tsunami, warning times of a few hours 
might be expected. In that time, there may be preparatory measures, such as rapid reactor 
cooldown and moving water to better protected locations, which could improve the defensive 
capabilities after the event. 
 
2.2 Security Issues 
 

Loss of grid connections and safety equipment outside heavily protected buildings can also 
arise in systematically planned malicious acts. The type of damage which might be cause in 
such acts could also imply long times (>24 hours) before repair or recovery is possible. The 
existence of a ‘protected’ ultimate method of cooling, inside the containment or a building 
affording similar protection, would provide a long term defence against damage to the core.  
 
3 Implications for the UK (Spent Fuel Ponds) 
 

Long term spent fuel storage ponds in the UK are neither inside the reactor building, nor at 
height. Inundation, although inconvenient in terms of causing water impurity, is not an 
immediate threat to the fuel in a ground level pond. Destruction of cooling services is a 
medium term threat but the ground level location makes emergency water addition (eg from a 
fire appliance or air drop) much easier than it has been in Japan. Although some re-
assessment in view of the Japanese experience is sensible, it seems unlikely to have major 
implications.  
 
4 Conclusion 
 

The Japanese events showed that a situation can arise in which the non-inundated parts of the 
plant after a tsunami may have to maintain core cooling without any external assistance or 
repair actions for several days. This had not been anticipated. Although the threat in the UK is 
clearly less, the issue of long term (>>24hours) core cooling by at least one ‘protected’ system 
after widespread destruction of services should be considered. 
 
A look at possible preparatory action after a tsunami warning, but before the event, may also 
indicate how defensive capability can be improved using existing equipment. 
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