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ONRi2011 /28N 

16 June 2011 

Mr I Britten 
HM Superintending Inspector 
Office for Nuclear Regulation 
Division 2 
1st Floor Building 4 North 
Redgrave Court 
Merton Road 
Bootle 
Merseyside L207HS 

For the attention of Mr 0 Daniels, HM Principal Inspecto r for t he UUK Site 

Dear Mr Britten, 

NUCLEAR INSTALLATIONS ACT 1965 (AS AMENOED) 
URENCO UK L TO 
NUCLEAR SITE LICENCE NO: 48D 

6'2-'1 '-le!? I 

W~[flJ~© 

URENCO UK LIMITED RESPONSES TO ONR RECOMMENDATIONS IN HM CHIEF INSPECTOR'S INTERIM 
FUKUSHIMA REPORT 

Further to Mike Weightman's Interim Fukushima Report, URENCO UK Limited (UUK) has considered the 
recommendations raised that are relevant to the UK nuclear industry and have provided responses in the 
attached table. 

In addition to the review prompted by ONR, the URENCO Group has undertaken Us own review of the 
robustness of our plant design, operations and emergency preparedness. The initial outcome of this review is 
presented below. 

INTRODUCTION 

Following the disturbing events at Fukushima arising from the recent seismic event and associated tsunami, the 
global nuctear industry as well as regutatory and license authority bodies have, understandably, raised several 
questions regarding the safety of plant design and operations of nuclear facilities. These questions have 
particularly examined the ability to withstand extreme external conditions and whether the design basis of the 
particular faci lities is suffiCiently pessimistic. 

URENCO operates a number of centrifuge enrichment faci lities, which are located at Capenhurst (United 
Kingdom), Almelo (The Netherlands), Gronau (Germany) and Eunice (New Mexico, USA). Each facility is 
regulated in line with its national and/or federal legislation, resulting in widely differing requirements, even 
though the associated hazards and the means to control them differ only slightly from site to site. Similarly, 
following Fukushima, the additional reviews (if any) called for by the various regulators has also varied. The 
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Gennan regulators have placed the most significant addiUonal requirements and as a result URENCO are 
required to specifically review the following by the end of 201 1: 

The extent to which the design exceeds the safety target requirements. Substantiation is required of the 
effectiveness of safety-related equipment, components, build ings and defence in depth~ 

How far the items relied on for safety are able to cope with scenarios which are abov')-~rrent design 
basis. In this, consideration has to be given to potential unavailability of safety and emergenci"s~tems. 

The effectiveness of emergency planning. procedures and the associated emergency measure~~n'tQjS the 
extent and severity of the accident scenarios shall be assessed. Extensive destruction of infrastructUre 
and accessibility to the site in the case of high dose levels and shortage of personnel shall also be 
evaluated. 

This review will provide an early ind ication to the whole of the URENCO Group of specific lessons that may be. 
learned from the events at Fukushima. 

URENCO has confidence that the events similar to those seen at Fukushima could not be replicated at a 
URENCO site. The subsequent information is intended to illustrate the basis of URENCO's confidence. 

FUKUSHIMA SCENARIO EVENT PROJECTED ON URENCO FACILITIES 

The centrifuge enrichment process is sensitive to relatively minor earthquakes. Minor earthquakes would not 
threaten the integri ty of the plant containment, but could result in out of specification product, 01 in the worst 
case loss of commercial investment in the form of failed centrifuge machines. As a result of these issues 
URENCO enrichment facilities can only be buitt in seismicalty stable regions of the world. Fukushima suffered 
an earthquake estimated as 9 on the Richter scale. URENCO Plants would expect earthquakes in the range 4 to 
5 on the Richter scale to occur less than once in 10,000 years. This implies that the Fukushima earthquake 
contained an energy force in the order of magnitude of 10,000 times higher than the estimated design basis for 
URENCO Centrifuge Enrichment Facilities. Clearly, such an intense earthquake at a URENCO facility is not 
considered credible. 

The combination of distance from the sea and height above sea-level provides confidence that a tsunami is not 
a credible initiating event at a URENCO facil ity. 

DIFFERENCE IN HAZARDS BETWEEN NUCLEAR POWER PLANTS AND A URENCO CENTRIFUGE 
ENRICHMENT FACILITY 

The production process in a Nuclear Power Plant is based on a nuctear process of splitting fissi le malerial and 
thus producing energy and decay heat, even when shut-down. The production process in an URENCO 
Centrifuge Enrichment Facility is based on a physical process of separating a molecular gas into different 
isotope compositions. 

The fundamental differences in hazards between a URENCO Centrifuge Enrichment Facility and a Nuclear 
Power Plant are: 

Cooling is only required for process effiCiency and to ensure the longevity of the centrifuge machines. 
Once the centrifuge enrichment process has been terminated, cooling is not required . 

Only conventional heat loads are generated during the production process such as cyl inder heating, 
buitding climate control, take off station cooling and centrifuge motor efficiency losses. 

Highly radioactive fission products are not created, stored or processed in a centrifuge enrichment plant 
and cannot therefore be released to the environment. 

The process gas used in a URENCO Centrifuge Enrichment Facility is UF6• It is widely recognised that this 
presents a greater chemotoxic risk than a radiological risk. However, both risks are negated when UFs is 
contained. 

GENERAL DESIGN PRINCIPLES OF A CENTRIFUGE ENRICHMENT FACILITY 

A URENCO centrifuge enrichment facility is based on a highly reliable gas centrifuge process. The plant is 
designed to separate a feed stream containing the naturally occurring proportions of uranium isotopes into a 
product stream - enriched in the uranium-235 isotope and a tails stream - depleted in the uranium-235 isotope 
The process is entirely physical in nature, and uses centrifugal force to separate heavier uranium-238 atoms 
from uranium-235. As far as reasonably practicable, operations in the centrifuge plants operate with UFs at 
pressures lower than atmospheric. Therefore in the event of the leak, air leaks into the process pipe far mOle 
readily than UFsleaking out. 
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URENCO UK Response to Relevent Recommendations in HM Chief Inspector's Interim Fukushima Report lUlif~[Fj](© 

Subject 

Seismic 
Resitience 

Extreme External 
Events 

Off·site Electricity 
Supplies 

On·site Electricity 
Supplies 

Cooling Supplies 

Recommendation 

Recommendation 15: Once detailed information 
becomes avaitable on the performance of concrete, 
other structures and equipment, the UK nuctear 
industry should consider any implications for 
imprOVed understanding of the relevant design and 
analyses, 

Recommendation 16: When considering the 
recommendations in this report the UK nuclear 
Industry should consider them in the light of all 
extreme hazard s, particularly for plant layout and 
design of safety·related plant. 

Recommendation 17: The UK nuclear industry 
should undertake further work with the National 
Grid to establish the robustness and potential 
unavaitabilityof off·site electrical supplies under 
severe hazard conditions. 

Recommendation 18: The UK nuclear industry 
should review any need for the provision of 
additional, diverse means of providing robust 
suffiCiently long-term independent electrical 
supplies on sites, renecting the loss of availability 
of off-site electrical supplies under severe 
conditions. 

Recommendation 19: The UK nuclear industry 
should review the need for, and if required, the 
ability to provide longer term coolant supplies to 
nuclear sites in the UK in the event of a severe off-
site disruption, considering whether further on-site 
supplies or greater off-site capability is needed, 
This relates to both carbon dioxide and fresh water 
supplies, and for existing and proposed new plants, 
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URENCO UK Limited Response 

Once information becomes available UUK will consider whether there are any implications 
for concrete structures on the UUK site, UUK will maintain dialogue with other UK 
Licensees to ensure UK nuclear industry good practice is maintained, 

UUK, like other UK Licensees, is guided by the relevant SAPs regard ing extrem e hazards 
and their potential frequencies, However, regarding seismic withstand, UUK already 
endeavour to ascertain if relatively minor changes in the input cond itions may result in 
dramatically different potential outcomes (often referred to as ~cliff·edge~ effects), This is 
intended to give UUK additional confidence in the robustness of our plants during extreme 
events, Notwithstanding, UUK will maintain dialogue with other UK Licensees to ensure 
UK nuclear industry good practice is maintained, 

To maintain safety UUK does not have to rely on a continuous Nalional Grid supply, See 
response to Recommendation 8, 

To maintain safety UUK does not have to rely on continuous on·site electricity supply. See 
response to Recommendation 8, 

This recommendation is primarily aimed at reactor sites with decay heat generating 
nuclear material. Cooling water supplies are not requ ired to maintain plant safety on the 
UUK site since there is no decay heat generating nuclear material. See response to 
Recommendation 8, 
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URENCO UK Response to Relevent Recommendations in HM Chief Inspector's Interim Fukushima Report ~~@>[n)(~© 

URENCO UK Ltd. (UUK) has undertaken hazard and risk assessment in line with the expectations of the Office for Nuclear Regulation (ONR) Safety Assessment 
Principles (SAPs), since UUK's formation in 1993. As a result UUK has a high degree of confidence that the risks associated with its operations are tolerable and As 
Low As Reasonably Practicable (ALARP). Responses to the specific recommendations in the ONR interim report are presented below. 

Subject Recommendation URENCO UK limited Response 

Openness and Recommendation 4: Both the UK nuclear industry UUK has a good and open relationship with the local community. UUK Limited has several 
transparency and ONR should consider ways of enhancing the links with the public and other stakeholders. The primary link is the Local Liaison 

drive to ensure more open, transparent and trusted Committee which meets twice a year and is open to the public. Further information is 
communications, and relationships, with the public disseminated through the Parish Council Meetings and UUK's active participation in the 
and other stakeholders. development of Nuclear liaison TV (NL TV.co.uk). 

UUK are continually seeking ways to improve communication with the local community 
and stakeholders. 

Off-Site Recommendation 8: The UK nuclear industry UUK is dependent upon off-site electrical and water supplies for continued production, but 
Infrastructure should review the dependency of nuclear safety on these external supplies are not required to maintain safety. 
Resilience off-site infrastructure in extreme conditions, and 

In the event of loss of electrical supplies to the site, the centrifuge plants would be shut consider whether enhancements are necessary to 
sites' self sufficiency given for the reliability of the down with the uranium hexafluoride in the cascades being drawn out onto adsorblng 

grid under such extreme circumstances. material. Loss of electrical supplies prevents the heating of the uran ium hexafluoride 
(UFe). On loss of electrical supplies, gaseous and liquid UFe will solidify and radiological 
risks therefore become almost negligible. 

Total loss of electrical supplies could cause uncontrolled shut-down and may make it 
difficult to subsequently restart operations. As a result, and for commercial reasons, the 
UUK plants have a limited capacity of back-up electrical supplies, provided by diesel 
generators. These supplies are insufficient to continue operations; rather they allow 
controlled shut-down and protection of the commercial investment. 

A further two diesel generators are associated with the emergency control room and the 
evacuation centre . In the event of an on-site emergency, these diesel generators may be 
required to provide power for emergency alarm annunciators and emergency lighting. 
There is also a diesel firemain pump. 

Recommendation 9: Once further relevant UUK will continue to review further information that becomes available to see whether 
information becomes available. the UK nuclear there are any lessons to be learnt. Relevant information is disseminated on the UUK 
industry should review what lessons can be learnt Intranet as well as various information screens around the site. 
from the comparison of the events at the 
Fukushima-1 (Fukushima Oai-ichi) and Fukushima-
2 (Fukushima Dai-ni) sites. 
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URENCO UK Response to Relevent Recommendations in HM Chief Inspector's Interim Fukushima Report ~~@>Ifil~© 

SUbject Recommendation URENCO UK Limited Response 

Impact of Natural Recommendation 10: The UK nuclear industry The lowest point of the UUK Site is 35 metres above sea level. Even with the possible 
Hazards should initiate a review of flooding studies, amplification due to funnelling, it is not considered credible that the UUK Site will be 

including from tsunamis, in light of the Japanese affected by the maximum credible tsunami. Similarly, assessments of the risk of severe 
experience, to confirm the design basis and flooding from extreme precipitation and elsewhere have concluded that it is not credible . 
margins for flooding at UK nuclear sites , and However, should information become available that contradicts this understanding then 
whether there is a need to improve further site- UUK will reassess any potential impact. 
specific flood risk assessments as part of the 
periodic safety review programme, and for any new 
reactors. Th is should include sea-level protection. 

Multi-reactor Sites Recommendation 11 : The UK nuclear industry Not applicable, UUK does not operate any nuclear reactors . 
should ensure that safety cases for new sites for 
multiple reactors adequately demonstrate the 
capability for dealing with multiple serious 
concurrent events induced by extreme off-site 
hazards. 

Spent Fuel Recommendation 12: The UK nuclear industry Not applicable, UUK does not store spent fuel. 
Strategies should ensure the adequacy of any new spent fuel 

strategies compared with the expectations in the 
Safety Assessment Principles of passive safety 
and good engineering practice. 

Site and Plant Recommendation 13: The UK nuclear industry Because of the topography of the region, no significant hazard potential has been 
Layout should review the plant and site layouts of existing identified as a result of flooding. However, the most significant effect of flood ing may be 

plants and any proposed new designs to ensure the loss of electrical power (see Recommendation 6) . Flooding may also have an effect on 
that safety systems and their essential supplies the reactivi ty (criticality) of plant items containing fissile material. It is not considered 
and controls have adequate robustness against credible that the height of the flood would be such that plant items are completely 
severe flooding and other extreme external events. submerged; rather there may be a few centimetres of water on the floor. Estimates of the 

reactivity of UUK plant components already consider reflection. 

Fuel Pond Design Recommendation 14: The UK nuclear industry Not applicable, UUK does not have spent fuel ponds. 
should ensure that the design of new spent fuel 
ponds close to reactors minimises the need for 
bottom penetrations and lines that are prone to 
Siphoning faults. Any that are necessary should be 
as robust to faults as are the ponds themselves . 
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