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470 

Criticality safety 

Criticality safety principles apply to the processing, 

handling or storage of fissile materials in significant 

quantities with respect to the minimum critical mass, 

and in locations where criticality is not intended. 

The principles in this sub-section, which should be 

read in conjunction with the Fault analysis section, 

are specific to criticality safety. 

Criticality safety 

Criticality safety principles apply to the processing, 

handling or storage of fissile materials in significant 

quantities with respect to the minimum critical mass, 

and in locations where criticality is not intended. 

The principles in this sub-section, which should be 

read in conjunction with the Fault analysis section, 

are specific to criticality safety. 

 

ECR.1 

Safety measures 

Wherever significant amount of fissile materials may 

be present, there should be a system of safety 

measures to minimise the likelihood of unplanned 

criticality. 

Safety measures 

Wherever a significant amount of fissile material 

may be present, there should be safety measures to 

protect against unplanned criticality. 

 

471 

The hierarchy of controls set out in the Key 

engineering principles sub-section (paragraph 135 

ff.) is appropriate for criticality safety, and gives 

preference to minimising the amount of fissile 

material present, consistent with the process 

requirements. For non-reactor facilities, the principal 

means of passive engineering control of criticality 

should be geometrical constraint. Where sub-

criticality cannot be maintained through geometrical 

constraint alone, additional engineered safety 

The hierarchy of controls set out in the Key 

engineering principles sub-section (paragraph 135 

ff.) is appropriate for criticality safety, and gives 

preference to minimising the amount of fissile 

material present, consistent with the process 

requirements. The principal means of passive 

engineering control of criticality should be 

geometrical constraint. Where sub-criticality cannot 

be maintained through geometrical constraint alone, 

additional engineered safety measures should be 

The change of words from “for non-
reactor facilities” is because fuel stores 
often cannot achieve this. 

                                                 
1
 Order the rows of this table according to the para ordering for the new SAPs 



measures should be specified, such as fixed neutron 

absorbers. Reliance on neutron absorbers requires 

assurance of their continued presence and 

effectiveness. 

provided, such as fixed neutron absorbers. Reliance 

on neutron absorbers requires assurance of their 

continued presence and effectiveness. 

472 

Further safety measures may need to be specified 

such as:  

a) controlling the mass and isotopic composition of 

the fissile material present in a nuclear process;  

b) controlling the concentration of fissile material in 

solutions; and  

c) controlling the amount of neutron moderating and 

reflecting material associated with the fissile 

material. 

Further safety measures may need to be provided, for 

example to:  

a) control the mass and isotopic composition of the 

fissile material present;  

b) control the concentration of fissile material in 

solutions; and  

c) control the amount of neutron moderating and 

reflecting material associated with the fissile 

material. 

 

473 

The design and operation of plant and equipment 

dealing with fissile material should be such as to 

facilitate the termination of a criticality incident. 

The design and operation of plant and equipment 

dealing with fissile material should facilitate the 

termination of a criticality incident. 

 

ECR.2 

Double contingency approach 

A criticality safety case should incorporate the 

double contingency approach. 

Double contingency approach 

Criticality safety cases should employ the double 

contingency approach. 

This is to improve the language.  No 
change in our technical expectations is 
implied here. 

474 

The double contingency approach requires that 

unintended criticality cannot occur unless at least 

two unlikely, independent concurrent changes in the 

conditions originally specified as essential to 

criticality safety have occurred. 

The double contingency approach involves a 

demonstration that unintended criticality cannot 

occur unless at least two unlikely, independent, 

concurrent changes in the conditions originally 

specified as essential to criticality safety have 

occurred. 

See comment on the previous para 

475 

For long-term storage of radioactive waste 

containing fissile materials, traditional deterministic 

criticality assessments can lead to very conservative 

limits on fissile materials. Consideration should be 

given to a risk-informed approach that balances the 

risks from an unplanned criticality against other 

factors, such as the dose accrued as a result of the 

For long-term storage of radioactive waste 

containing fissile materials, traditional deterministic 

criticality assessments can lead to very conservative 

limits on fissile materials. Consideration should 

therefore be given to a risk-informed approach that 

balances the risks from an unplanned criticality 

against other factors, such as the dose accrued as a 

 



preparation of waste packages. result of the preparation of waste packages. 

New para 

RADIATION PROTECTION 

 

RADIATION PROTECTION 

Most of the Euratom Basic Safety Standards (BSS) 

Directive (96/29/Euratom) is implemented in  Great 

Britain by the Ionising Radiations Regulations 1999 

(IRR99) which are made under the Health and Safety 

at Work etc Act 1974 (HSW Act). Northern Ireland 

publishes separate regulations.   

New paragraph to set the background to 
the BSS. 

New para 

 The main aim of the Regulations and the supporting 

Approved Code of Practice (ACOP) and Guidance 

(Ref) is to establish a framework for ensuring that 

exposure to ionising radiation arising from work 

activities is kept as low as reasonably practicable 

and does not exceed specified dose limits. 

New paragraph to set the background to 
the BSS 

New para 

 BSS Directive Articles on intervention for emergency 

preparedness and response are implemented by the 

Radiation (Emergency Preparedness and Public 

Information) Regulations 2001 (REPPIR) which are 

also made under the HSW Act 

New paragraph to set the background to 
the BSS 

New para 

 At the time of writing, a revised Euratom BSS 

Directive had recently been published; changes will 

be implemented in national legislation in due course. 

New paragraph to set the background to 
the BSS 

New para 

 By ensuring that their radiation protection 

programmes are compliant with this national 

legislation, operators meet the Euratom BSS and are 

consistent with the International BSS.   

New para to reflect Requirement 20 of 
SSR-2/2. 
 
 

    

  •   

476 
The provision of adequate protection against 

exposure to ionising radiation and radioactive 

contamination is required both in normal operations 

Providing adequate protection for members of the 

public and for workers against exposure to ionising 

radiation and radioactive contamination is required 

 



and accident conditions to protect both the workers 

and members of the public. All facilities should be 

operated, inspected, maintained and 

decommissioned in compliance with regulations 

relating to the safe use of ionising radiations. These 

currently include IRR, supported by an Approved 

Code of Practice (ACoP)10. Adequate protection is 

that level of protection that ensures compliance with 

the ALARP requirements of all relevant legislation, 

where appropriate to the SAPs, and takes into 

account the latest modern standards. 

both in normal operations and fault and accident 

conditions. All facilities must be operated, inspected, 

maintained and decommissioned in compliance with 

regulations relating to the safe use of ionising 

radiations. Adequate protection is that level which 

ensures compliance with the reasonable 

practicability requirements of all relevant 

legislation, taking the latest modern standards into 

account. 

477 

The principles and guidance in this section relate to 

the permissioning of activities on licensed sites. They 

highlight aspects that inspectors are expected to look 

for in safety cases. They cover some matters that are 

already featured in IRR and its ACoP10, but with 

additional details relevant to safety cases, along with 

relevant good practice for licensed sites. 

The principles and guidance in this section apply to 

all activities we regulate, including permissioning of 

activities on licensed sites. They highlight aspects 

that inspectors are expected to look for in safety 

cases. They cover some matters that are already 

featured in IRR99, but with additional details 

relevant to safety case assessments, along with 

relevant good practice for licensed sites. For the 

most part however, they omit aspects already 

covered suitably in IRR99. 

 

    

478 

The system of radiation protection is based on the 

principles of justification of practices and 

interventions, optimisation of protection and 

individual dose limitation. Justification is not 

regulated by HSE and is not considered in the SAPs. 

The underpinning concept in radiation protection is 

the hierarchy of control measures. The dutyholder 

should establish a hierarchy of control measures in 

accordance with IRR regulation 8(2), see the 

guidance in the box below. 

Under the BSS, radiation protection is based on the 

principles of justification of practices and 

interventions, optimisation of protection and 

individual dose limitation. Justification of practices 

is not regulated by ONR and so is not considered in 

the SAPs.  

The second half of this para has been 
made into a new principle 

New 

principle 

 Hierarchy of control measures  

The dutyholder should establish a hierarchy of 

From para 478 
 



RP.7 control measures to optimise protection in 

accordance with IRR. 

 

New para 
 Guidance from IRR is provided in the box below 

(Ref) 

 

New para 

Guidance L121 p7410: ‘Regulation 8(2) establishes 

a hierarchy of control measures for restricting 

exposure. First and foremost, in any work with 

ionising radiation, radiation employers should take 

action to control doses received by their employees 

and other people by engineered means. Only after 

these have been applied should consideration be 

given to the use of supporting systems of work. 

Lastly radiation employers should provide personal 

protective equipment to further restrict exposure 

where this is reasonably practicable.’ 

“Regulation 8(2) establishes a hierarchy of control 

measures for restricting exposure. First and 

foremost, in any work with ionising radiation, 

radiation employers should take action to control 

doses received by their employees and other people 

by engineered means. Only after these have been 

applied should consideration be given to the use of 

supporting systems of work. Lastly radiation 

employers should provide personal protective 

equipment to further restrict exposure where this is 

reasonably practicable.” 

 

479 

There should be a strategy to restrict radiation 

exposure. This should include, but is not restricted 

to, the minimisation of sources of radiation, system 

and component design including shielding 

optimisation and layout, and management 

arrangements including the use of time and distance 

during operations. Optimisation of protection and 

limitation of doses to individuals should be 

adequately dealt with in the safety cases. An 

important element of optimisation of protection is 

that the collective effective dose to people on site, as 

a result of the operation of the nuclear facility, 

should be kept ALARP. 

The dutyholder should have a strategy to restrict 

radiation exposure. This should include, but not be 

restricted to, the minimisation of sources of 

radiation, system and component design including 

shielding optimisation and layout, and management 

arrangements including the use of time and distance 

during operations. Optimisation of protection and 

limitation of doses to individuals should be 

adequately dealt with in the safety case. An 

important element of optimisation of protection is 

that the collective effective dose to people on site, as 

a result of the operation of the facility, should be 

kept ALARP. 

 

New para 

 Personnel exposures in normal operation and in fault 

and accident conditions (planned and emergency 

exposure situations) should be optimised taking into 

account the: 

• resources available for protection; 

• distribution of individual and collective 

New para reflecting IAEA RS-G-1.1 



exposures among different groups of 

workers, and between workers and 

members of the public; 

• probability and magnitude of potential 

exposures; 

• potential impact of protection actions on 

other (non-radiological) risks to workers or 

members of the public. 

RP.1 

Normal operation 

Adequate protection against exposure to radiation 

and radioactive substances in normal operation 

should be provided in those parts of the facility to 

which access needs to be gained. 

Normal operation (Planned Exposure 
Situations) 

Adequate protection against exposure to radiation 

and radioactive substances should be provided in 

those parts of the facility to which access is 

permitted during normal operation. 

 

RP.2 

Accident conditions 

Adequate protection against exposure to radiation 

and radioactive contamination in accident 

conditions, should they occur, should be provided in 

those parts of the facility to which access needs to be 

gained. This should include prevention or mitigation 

of accident consequences. 

Fault and accident conditions (Emergency 
Exposure Situations) 

Adequate protection against exposure to radiation 

and radioactive contamination should be provided in 

those parts of the facility that will need to be 

accessed during faults or as part of accident 

management. This should include prevention or 

mitigation of accident consequences. 

 

480 

In line with guidance in the ACoP
10

, preference 

should be given to the use of appropriate engineering 

controls and design features. The restriction of 

exposure to radiation and radioactive contamination 

should not preclude admission to, or occupancy of, 

any facility area where access is required to achieve 

and maintain a safe facility state. 

In line with guidance in the ACoP
10

, the safety case 

should give preference to the use of appropriate 

engineering controls and design features. The 

restriction of exposure to radiation and radioactive 

contamination should not preclude admission to, or 

occupancy of, any facility area where access is 

needed to achieve or maintain a stable safe state. 

 

481 

There should be appropriate provisions for the 

measurement of radiation doses to individuals. 

Personnel exposures should be estimated in advance 

and monitored during work activity, using suitably 

There should be appropriate provisions for the 

measurement of radiation doses to individuals in 

both normal operations and in fault or accident 

conditions (planned and emergency exposure 

This and the next 3 new paras seek to 
address Weightman Report paras 524 – 
526 and are improvements arising from 
Fukushima 



located devices where appropriate. situations).  Personal dosemeters should be provided 

to assess effective dose to the whole body and, 

where appropriate, measure equivalent dose to 

extremities and the lens of the eye. 

 

 

 

 

 
Reference to eye doses is made in the 
light of an expected significant reduction 
in annual dose limits (effectively from 
150 mSv/y to 20 mSv/y) stemming from 
a recent ICRP recommendation which 
has been adopted in the ongoing 
revision of the EC and international 
basic safety standards. For non-uniform 
radiation fields it could be that potential 
eye doses become more limiting than 
whole body doses. 

New para 

 Exposures should be estimated in advance for 

normal operations (planned exposure situations) and 

then monitored and assessed during the work activity 

using personal dosemeters or suitably located 

devices.   

 

New para 

 For accident conditions (emergency exposure 

situations) the arrangements should recognise that, in 

the event of a radiation emergency, IRR99 dose 

limits would no longer apply for the purposes of 

intervention.   

 

New para 

 Stocks of Personal Protective Equipment (PPE), 

monitoring equipment, dosemeters etc. that are 

needed for emergency response should be properly 

maintained and held in separated (eg remote from 

the facility or site), robust, secure stores. (see also 

Severe accident analysis (para 543ff) and Accident 

management and emergency preparedness (para 

639ff)). 

 

482 

Effective systems should be provided, where 

appropriate, under normal operation and fault 

conditions for monitoring ionising radiations in the 

facility to ensure that breakdowns in systems and 

controls, and long-term changes to radiological 

Effective systems should be provided under normal 

operation and fault conditions for monitoring 

ionising radiations in the facility to ensure that 

breakdowns in systems and controls, and long-term 

   



conditions, are detected. changes to radiological conditions, are detected. 

483 

Instrumentation should be provided, where 

appropriate, to give prompt, reliable and accurate 

indication of airborne and direct radiation, including 

activity levels in operating areas, and should be fitted 

with alarms to indicate significant changes in levels 

that require prompt action. Such equipment should 

be capable of providing reliable indications and 

alarms, taking into account prevailing environmental 

conditions. Consideration should be given to the 

provision for remote indication of radiological 

conditions following accident situations. 

Instrumentation should be provided to give prompt, 

reliable and accurate indication of airborne activity 

and direct radiation, particularly in operating areas. 

These should be fitted with alarms to indicate any 

significant changes in levels necessitating prompt 

action. The design of this equipment should take into 

account the required reliability levels and the 

environmental conditions in which it will need to 

provide safety functions (see paras 166ff). 

Consideration should also be given to the provision 

of remote indication of radiological conditions 

following accident situations (see para 642). 

 

484 

Adequate warning systems (not necessarily a 

Criticality Incident Detection (CID) system) should 

be provided wherever fissile material is present, 

unless an assessment shows that no criticality 

excursion could give any individual a whole body 

dose exceeding the annual whole body dose limit, or 

that the predicted frequency is acceptably low. An 

estimate of the criticality consequences should 

inform the need for the installation of the warning 

system. Where appropriate, a criticality warning 

system may have an additional function and be 

linked to safety systems designed to achieve the safe 

termination of the criticality incident (eg it may 

initiate boron injection), or trigger an alarm. 

Adequate warning systems (though not necessarily a 

Criticality Incident Detection (CID) system) should 

be provided wherever fissile material is present, 

unless the safety case shows that no criticality 

excursion could give any individual a whole body 

dose exceeding the annual whole body dose limit, or 

that the predicted frequency is acceptably low. An 

estimate of the criticality consequences should 

inform the need for the installation of warning 

systems. Where suitably justified in the safety case, 

criticality warning systems may form part of a safety 

system, i.e. be linked directly to the safety measures 

designed to achieve the safe termination of a 

criticality incident (eg they may directly initiate 

boron injection) or trigger an alarm. 

 

 

Designated areas 

Where appropriate, designated areas should be 

further divided, with associated controls, to restrict 

exposure and prevent the spread of radioactive 

substances. 

Designated areas 

Where appropriate, designated areas should be 

further divided, with associated controls, to restrict 

exposure and prevent the spread of radioactive 

material. 

 

485 The further division of designated areas should be The further division of designated areas should be  



based upon the levels of radiation, contamination 

and airborne activity, measured and/or expected as 

the result of particular planned work activities. 

based upon the levels of radiation, contamination 

and airborne activity, measured and/or expected as a 

result of planned work activities within normal 

operations. 

486 

Each area should have appropriate controls on access 

and egress (including evacuation), occupancy and 

adequate arrangements for the use of personal 

protective equipment. 

Each area should have appropriate controls on access 

and egress (including evacuation), occupancy and 

defined arrangements for the use of personal 

protective equipment. 

 

487 

Where doses of a significant fraction of any statutory 

dose limit are likely to be incurred in a matter of 

minutes in any area, access should be controlled by 

physical means such as interlocks, alarms, or locked 

doors to prevent unauthorised entry. Prompt escape 

by any person from such places should not be 

obstructed. Where such control measures are not 

reasonably practicable, an equivalent standard of 

protection should be ensured by other arrangements. 

Where doses forming a significant fraction of any 

statutory dose limit could be incurred in a matter of 

minutes during normal operations, access should be 

controlled by physical means such as interlocks, 

alarms, or locked doors to prevent unauthorised 

entry. The viability of prompt escape from such 

places should be justified in the safety case (see 

paras 375ff). Where physical control measures are 

not reasonably practicable, an equivalent standard of 

access control should be ensured by suitably justified 

administrative arrangements. 

 

RP.4 

Contaminated areas 

Appropriate provisions for protecting persons 

entering and working in contaminated areas should 

be provided. 

Contaminated areas 

Effective means for protecting persons entering and 

working in contaminated areas should be provided. 

 

488 

There should be provision for monitoring and 

controlling the spread of airborne activity and 

contamination within and beyond each area. 

These should provide for monitoring and controlling 

any spread of airborne activity and contamination 

within and beyond each area. 

 

489 

The level of contamination within such areas should 

be kept ALARP for the nature of the activities 

undertaken. 

Levels of contamination should be kept ALARP, 

taking into account the nature of the activities being 

undertaken. 

 

RP.5 

Decontamination 

Suitable and sufficient decontamination provisions 

for the people, the facility, its plant and equipment 

Decontamination 

Suitable and sufficient arrangements for 

decontaminating people, the facility, its plant and 

 



should be provided. equipment should be provided. 

491 

This should include the provision for monitoring and 

decontamination of anything removed from 

contaminated locations. Provision should be made 

for local decontamination unless it can be 

demonstrated that in the particular circumstances a 

centralised decontamination facility is more 

appropriate. 

These should include provision for monitoring of 

anything removed from, or any person leaving 

contaminated or potentially contaminated locations.  

The decontamination should be performed locally 

unless it is demonstrated that a centralised facility is 

more appropriate in the circumstances. 

 

492 

Manipulation of items exhibiting high surface 

radiation dose rates should be carried out using 

appropriate arrangements to restrict exposures. 

These may include remote handling devices and 

enclosures to provide protection against the spread of 

radioactive contamination. 

Manipulation of items with high surface radiation 

dose rates or levels of contamination should be 

carried out so as to minimise exposures. This may 

include using remote handling devices and 

enclosures to prevent the spread of radioactive 

contamination. 

 

RP.6 

Shielding 

Where shielding has been identified as a means of 

restricting dose, it should be effective under all 

conditions. 

Shielding 

Where shielding has been identified as a means of 

restricting dose, it should be effective under all 

normal operation and fault conditions where it 

provides this safety function. 

 

493 

In particular, precautions should be taken so that the 

use of shielding and associated equipment takes 

account of and, where appropriate, reduces:  

a) the possible faults that may arise and changes of 

radiation types and levels during the lifetime of the 

facility, including any post-operational period prior 

to final decommissioning;  

b) the incidence of localised levels of radiation due 

to streaming;  

c) unplanned or uncontrolled movement or loss of 

shielding;  

d) installation behind shielding of components 

requiring regular handling or to which regular access 

is required, except where such components are 

In particular, the safety case should take into 

account:  

a) the possible faults that may arise and changes of 

radiation types and levels during the lifetime of the 

facility, including any post-operational period prior 

to final decommissioning;  

b) the incidence of localised levels of radiation due 

to streaming (e.g. through locations where the 

shielding is less effective);  

c) the potential for unplanned or uncontrolled 

movement or loss of shielding (particularly when the 

shielding is provided by a liquid medium, e.g. in 

spent fuel ponds (see also para 495));  

d) the installation behind shielding of equipment or 

 



sources of radiation requiring shielding;  

e) exposure of extremities of workers during 

handling and manipulation of radioactive sources; 

and  

f) unplanned or uncontrolled removal from behind 

shielding of any source. 

components involving regular handling or to which 

regular access is needed;  

e) worker extremity exposures during handling and 

manipulation of radioactive sources; and  

f) the potential for unplanned or uncontrolled 

removal from behind shielding of any source. 

494 

The use of shielding should be shown to be ALARP 

in that the dose saved by its use must exceed the 

dose received during its installation. 

Shielding should be used as an integral part of a 

wider dose optimisation strategy (for example, 

considering time of exposure and distance from 

direct radiation sources) designed to keep exposures 

ALARP. Where temporary shielding is erected, the 

predicted dose saved by its use must exceed the dose 

predicted to be received during its installation. 

 

495 

Where liquid is used as a shielding material, there 

should be design provisions for preventing 

unintentional loss of such liquid, suitable means 

should be provided for detecting such losses and 

initiating an alarm, and a recovery plan should be 

prepared and rehearsed. 

Special care should be taken where liquid is used as 

a shielding material. In such instances the design 

should include means to prevent unintentional loss 

of the liquid, detect such losses and initiate an alarm. 

A recovery plan for loss of the liquid shielding 

events should be prepared and rehearsed. 

 

New para 

ACCIDENT MANAGEMENT AND 
EMERGENCY PREPAREDNESS 

 

ACCIDENT MANAGEMENT AND 
EMERGENCY PREPAREDNESS 
 

The objective of accident management and 

emergency preparedness is to take all reasonably 

practicable measures to prepare for possible 

accidents at nuclear facilities, and to mitigate their 

consequences should they occur.  Accident 

management and emergency preparedness comprise 

Levels 4 and 5 of the Defence in Depth hierarchy in 

principle EKP.3.  In sum, proper application of the 

hierarchy should ensure, with high  confidence, that 

all faults and accidents taken into account in the 

design of the facility will have only minor 

radiological consequences that are below prescribed 

Introductory paragraph drawing from 
IAEA GS-R-2.  
 
This section has been significantly 
expanded in light of experience from 
Fukushima 



limits.  The accident management and emergency 

preparedness arrangements should also be designed 

to cater for severe accidents beyond the design basis 

of the facility (see para 543ff) and ensure that the 

consequences of these will be mitigated to the extent 

that is reasonably practicable.  

639 

A nuclear facility should be so designed and 

operated that defence in depth against potentially 

significant faults or failures is achieved by the 

provision of several levels of protection (see 

Principle EKP.3, paragraph 139 f.). Accident 

management and emergency preparedness provides 

the final levels of defence (see Table 1, paragraph 

143 f.) to ensure that all reasonably practicable 

steps have been taken to minimise the radiological 

consequences of any accident. Principle FP.7 

(paragraph 42 f.) states that arrangements must be 

made for emergency preparedness and response in 

the case of nuclear and radiological incidents. For 

licensees these are addressed through various 

licence conditions, including Licence Condition 11, 

see the HSE website. In addition, for all dutyholders, 

the emergency preparedness regulatory framework 

is set out in REPPIR. Siting will also impact on 

emergency preparedness. 

Fundamental principle FP.7 (paragraph 42 f.) states 

that arrangements must be made for emergency 

preparedness and response in the case of nuclear 

and radiological incidents. For licensees these 

arrangements are regulated through various licence 

conditions, including Licence Condition 11 

(Emergency Arrangements, see the ONR website). In 

addition, REPPIR places duties on all operators of 

nuclear facilities and on local authorities in regard 

to emergency preparedness.  

First two sentences moved to the 
previous paragraph 

640 

The objective of REPPIR and its supporting 

guidance is to establish a framework for the 

protection of workers and the public through 

emergency preparedness for radiation emergency. 

The regulations place specific duties on both 

dutyholders and local authorities. These duties 

include, among other things, the need for hazard 

identification and risk evaluation (HIRE), and the 

development and testing of dutyholders’ and off-site 

emergency plans. 

REPPIR and its supporting guidance establish a 

framework for the protection of workers and the 

public through emergency preparedness for 

radiation emergencies. The regulations place 

specific duties on both operators and local 

authorities. These duties include, among other 

things, the need for hazard identification and risk 

evaluation (HIRE), a Report of assessment (RoA), 

and the development and testing of dutyholders’ off-

site emergency plans. ONR uses RoA and HIRE 

reports to help define the REPPIR Off-site 

 



Emergency Planning Area. Local authority 

emergency planners are then required to develop 

detailed off-site emergency plans covering this area. 

It is good practice for local authority emergency 

planners to also consider the extendibility of 

countermeasures beyond the REPPIR Off-site 

Emergency Planning Area. This framework is 

intended to provide an integrated approach so, for 

instance, the dutyholder’s emergency plan should be 

developed in liaison with the emergency services. 

AM.1 

Design and operation 
A nuclear facility should be so designed and 

operated to ensure that it meets the needs of accident 

management and emergency preparedness. 

Planning and preparedness 
Strategies and plans should be in place to prepare for 

and manage accidents at the facility and/or site.   

 

641 

Accident management strategies should be 

developed to reduce the risk of accidents. Fault 

analysis should be used to form a suitable basis for 

the development of these strategies. The strategies 

should primarily aim to prevent the breach of 

barriers to release or, where this cannot be achieved, 

to mitigate the consequences. The ultimate objective 

should be to return to a controlled state in which it 

can be maintained in a safe condition. 

Accident management strategies should be 

developed to manage the escalation of accidents and 

to restore control. The dutyholder’s HIRE analysis 

should be used to form a suitable basis for 

developing these strategies. Where the hazard 

potential is significant (see para 544), the HIRE 

should be informed by severe accident analysis. The 

strategies should aim primarily to prevent the breach 

of barriers to release or, where this cannot be 

achieved, to mitigate accident consequences. Their 

ultimate aim should be to return the facility and/or 

site to a stable safe state.  

 

New para 

 On multi-facility sites, the scope of the strategies and 

plans should include accidents affecting multiple 

facilities.  Similarly, where neighbouring sites could 

be affected by a common incident, this should be 

reflected in the strategies and plans.  Further 

guidance on multi-facility and neighbouring sites is 

provided in ST.6. 

This is a post-Fukushima enhancement. 

New para 
 The strategies and plans should include the 

management of long-lasting events in which external 

assistance to the site may be limited or absent due to 

 



severe infrastructure disruption in and around the 

site. In addition, they should be capable of extension 

should a more severe accident occur than planned 

for.   

New para 

 The strategies and plans should identify all the 

procedural support requirements that will be needed 

during an accident.  The procedures should define all 

the roles and responsibilities needed for an effective 

accident response. Effective storage arrangements 

should be in place to ensure the timely availability of 

these procedures in accident conditions. 

 

New para 

 The procedural support requirements should include 

emergency operating procedures and accident 

management guidelines.  The accident management 

guidelines should be based on the facility’s severe 

accident analysis and be written to facilitate timely 

and well-informed decision-making during 

accidents.  The emergency operating procedures 

should be written recognising the potential practical 

difficulties (e.g. degraded state, radiation levels, poor 

lighting, access issues, communication system 

failures etc) that could reasonably be encountered by 

operators working in accident conditions.  

 

New para 

 The emergency operating procedures and accident 

management guidelines should be tested during 

emergency exercises to confirm their accuracy and 

effectiveness and should also form part of operator 

training. At operating power reactors, testing of the 

emergency operating procedures, and where 

practicable, the accident management guidelines, 

should include the use of full-scope plant simulators. 
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The strategies should identify any instrumentation 

needed to monitor the state of the plant and the level 

of severity of the accident, and any equipment to be 

used to control the accident or mitigate its 

consequences. Where additional hardware would 

The strategies should include the provision of 

suitable and sufficient instrumentation for 

monitoring the facility and site in accident 

conditions (see ESR.1). The design and location of 

in-situ instrumentation should be informed by severe 

The second part of para 642 has been 
moved to the next para 



facilitate accident management, this should be 

provided if reasonably practicable. It may also be of 

a different type, robustness and in a different 

location to that provided for normal operations. 

accident analysis. The instrumentation should: 

a) Support implementation of the emergency 

operating procedures and accident 

management guidelines; 

b) Facilitate decision making; 

c) Indicate the facility / plant status; 

d) Support the estimation of quantities, and the 

location of released radioactive material; 

and 

e) Record important parameters. 

New para 

 The plant, equipment and supplies needed for the 

accident management strategy should be identified 

and then maintained (etc) in accordance with their 

safety classification (see EMT.1, EMT.2 and 

ECS.3). Where additional plant, equipment or 

supplies beyond those needed for the design basis 

would facilitate accident management, this should be 

provided wherever reasonably practicable.. 

From para 642 

New para 

 The plant and equipment identified for accident 

management may be of a different type and of lower 

robustness than that provided for normal operations 

and design basis faults. However, where such plant 

or equipment is located within the facility it will 

likely need to be of higher robustness in order to 

survive initiating events beyond the design basis.  

The robustness requirements of all plant and 

equipment needed for accident management should 

be informed by severe accident analysis as described 

in para 550 

 

New para 

 The emergency preparedness arrangements should 

provide appropriate secure storage for all plant, 

equipment and supplies needed for accident 

management.  This will necessitate either robust 

stores capable of surviving the initiating event, or 

stores located remotely from the facility (either on or 

off the site). The suitability of the storage 

 



arrangements and the viability of plans to deliver 

materials and equipment to the site (e.g. in situations 

where the local infrastructure is severely disrupted) 

should be assessed in the safety case.  

New para 

 In addition to the arrangements made by the local 

authority in the off-site plan, provision should be 

made for off-site logistical and technical support, for 

example, for the delivery of materials and supplies 

that might be needed when responding to a severe 

accident and for strategic (regional or national) 

stores of plant, equipment, and other supplies.  

Suitably conservative timescales for how long the 

site might need to be self-sufficient (autarky times) 

should be identified and justified. These should be 

used to set detailed requirements for the materials 

and supplies to be held on, or local to the site. 

Further guidance on essential services is provided in 

paras 370ff., and in particular in EES.3 

 

New para 

 An on-site emergency control centre should be 

provided from which an emergency response can be 

suitably and safely directed.  At operating power 

reactor sites this should be separate from both the 

control room and the supplementary control room. 

Added in part to address SSR2/1 Req 
67. 

New para 

 Facilities should also be provided for managing the 

deployment and return of emergency response teams, 

including briefing and rest/recuperation areas. Where 

reasonably practicable, such facilities should be of a 

robust design and suitably protected from radiation 

and other hazards potentially present in accident 

scenarios.  These facilities should be designed to 

operate independently, without any need for off-site 

support. 

 

 
  Proposed new para deleted as covered 

already.  Text on emergency services 
added to the introduction. 

New para  The accident management strategy should identify  



the number of operators and other site staff needed to 

address different types of accidents, the skills they 

need and how they would be deployed to and within 

the site or facility in accident conditions. 

Deployment plans should cater for long lasting 

accidents, including those where there is severe local 

infrastructure disruption. On multi-facility sites the 

plans should describe how resources will be shared 

across the site.  

643 

Provision should be made for training plant 

personnel in accident management procedures and 

implementing the accident management strategies, 

utilising appropriate instrumentation and items of 

plant that are qualified for operation in accident 

environments. 

Provision should be made for training personnel 

(including from the local emergency services) in the 

accident management procedures and implementing 

the accident management strategies. The training 

should include periodic exercising of the site’s 

emergency arrangements, including multi-facility 

exercises where relevant. The exercises should be 

chosen so that in total they test the full scope of the 

site’s arrangements and activities within the plans, 

e.g. the deployment of mobile equipment such as 

pumps and generators. 
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Further guidance on accident management can be 

found throughout this document under the relevant 

technical sections. 

Further guidance relevant to on-site accident 

management can be found throughout these 

principles (e.g. on severe accident analysis, see para 

543ff).  Detailed guidance on off-site arrangements 

for nuclear emergency planning is maintained on the 

UK Government’s Nuclear Energy Planning Liaison 

Group (NEPLG
1
) website (Ref).   

 

Footnote to 
644 

 1: The NEPLG is to be renamed the Nuclear 

Emergency Planning and Response Guidance 

Working Group in the near future.  
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Fault analysis should also be used to support the 

preparation of emergency plans as required by 

REPPIR. Further guidance on emergency plans, 

HIREs and detailed emergency planning zones 

(DEPZ) can be found in the REPPIR guidance. 

 Para deleted as is addressed more 
generally in paras 640 and 641. 

 


